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IIpeducrosue

1POCHO-0 rETHOM  OPMBL, 0T MpOCTOro
K CAOKHOMY, HAACSCh, 4TO TAKOE M3TOKC-
HiHe MATERAITA TOMHEE YAOBIETBOPSET Tpe-
Gowatmim Beex OPM BHICIIIEro 0GpA3OBa-
ns AHCBROI, Bewepueit W 3a0unOit
e OGIIErIeHus CaMOCTONTEbHOT
paBoThi ¢ yucouMKkomM TeOpeTHeCKull MaTe-
PHAT 10 X4y M3AOKCHMS HLTIOCTPUPOBAN
4ETKAMH PHCYHKaMu W NPAMEPAMH paciera
¢ ncnosms3opanuem DBM
Tunobhie NPOrPAMMBI paCHera NpHDE-
JCHM WA AITOPHTMMYCCKOM sauike Belicnk
Kax 1auboce pACHPOCTPANCHHOM B BY3aX
ccep
TIpu BetcpHeM 1 330MHOM BHAGX 0Bydc-
HHs pcxnmeuuyenn CIIEAYIOUHIA TOPSI0K
Kypea o

B yueGuiIKe CHOTEMATHINPOBANE MaTC-
PUAJII 110 0CHOBAM NPOCKTHPOBANIS KEIC-
30GCTOMHBIX 1  KAMCHHBLIX  KOHCTPYKUMii
5 0Gbee nepuoii vacti MporpaNNL Kypea
K

WM MHOTOYTAKHbIX rpdxuam:lrux W nipo-
WIBOACTBCHIBIY 3AQMID AT CHICUMAILIO-
crei 1202 «llpommumenunc u rpekzaCKos
crpoiTense w1205

pacii-
CANMIO BYIA WHKIA YCTAHOBOYHEIX ncnum,
CAMOCTOSTEIILHOC N3YUCHHE MACTH MATEPHA-
na 1o yueGmuKy, BeoNCHHC AGOpA-
TOPHBIX PAGOT, MOAYNCHHE H BHIOMCHIC
KYPCOBOTO MPOCKTA M 3AIIATA €ro Ha Ka-
eape, nocemenne 0630PHBIX JCKIMI W caa-
wa ak3amesa 1no kypey Ilpu meobxomamo-
CIH CTYACHTH YCTHO WM THCHMEHHO 0Gpa-
WAIOTCH Ha kadeapy 3a MUCHMCHHBLIMH KoH-
CyBTaLUAMI

Hpcuuumuhc, soeachue, § 7, 8, 33, 39,

CTBCNIOC CTPOWTE/LCTBON BLICINX YHCObIX
sascicumii OnHcaubl MPOIHOCTHME 1 Jic-
(opMaTHBIBIC CBOMCTBA GETOHA, APMATYPBI
W OKeIe306eToHA © METAILIMECKOH U Heme-
Tameckolt apmaTypoil Mmeiotes caciic-
HHS O Kapo- M KHCIOTOCTORKOM Geronc,

A-poM. Texn  mayk, npod
n M Bonmpenko, § 1 6, 9 14, 16 31,
41, 42 Sl—kamx texn  mayk, aon
JU T Cypoprmimim, § 34 37 u saxmove-
wie— B M Bongapenko u [ I Cysop-
xunbin, § 15, 32, 38 — B M Borapenxo,

Tone,
6 W BIMANMM TEMIICPATYpbI OKpysKaiomei
cpeabl Ha mpouHOCTL GeToMa

Onicano npHMEHENHE # PaIBITHE Kee-
306CTONNLIX KOHCTPYKIW ¢ neanpsracMoii
W uanparacmoil  apmatypoii pupesen

z[ r Cysoprmin i Kz Texi gk, sou
,§40,43- B M
xo ;1 T CyBopkusiM W Kasi Texn Hayx
A A Tpuiem, § 52— B M Bonzapero,
JI T CyBOpKHUBIM W KaHA TEXH HAYK, g0l
PA §53-B M

JUT CyBopkuibiM M Kaij Texi Hayk, Aou

ocHoBubie  AmiE 10
W pacuery nmT
Kouom 1
uHonbIC,
rpy3kn

B yueGHIKe BUCPBHC KOMILIEKCHO PAC-
CMOTPCHbL BONPOCH! PACHETA M KOHCTPYH-
POBAIIL DTICMENTOB  KENCI0BETOMNLIX 1
KAMCHHBIX  KOHCTPYKUMI  MPHUMCHUTCITHHO
K CAMOCTOATCHLHOMY BBINOJIHEHNIO CTY/CH-

Mit KYPCOBOIO NPOEKTA MHOTOITHKHOTO
IPOMBINLICHHOTO 3/aNHS.

ABTopbI CTpEMILINCE  W3ar
pHall KpATKO W AOXOAUMRO Mo NPHILMIY BO-

Kouety
pexphTHil, prrcicii pam,

dymanenTos 1 oxenayata-
TPANCTIOPTHLIC 1 MORTAXILIC 1a-

B I' H:

ABTOPbI NIPUHOCHT FYGOKYIO Garoap-
HOCTb PeliCH3CHTAM YHCONMKA  KOILICKIHBY
Kkadeapnr OKee306eTonbE W Kamei
koucTpykiuun»  Kuesckoro opuena  Tpy-
nosoro  Kpacworo 3uamenn wmmkenepho-
CrpoNTCLHOTO MuCTHTYTA (348 Kadeapoit
ap Texn wayk, npop A S Bapamkon)
w apy Texn mayx, npo 1O B 3aiiueny,
A Take a-py texu Hayk, npop Il U Ba-
CHJIbCBY 3a [CHHBIC 3aMCYANHS H PCKOMCH-
JIA1ME, CNOCOGCTBYIOMME YTy IICHIIO KHU-
o

Aemopui



Beeoenue

B Tporpamume KIICC chopmymiposan
Ocwomnoii 3akon coumamama «  bee Goaee

1986 1990 rosi w Ha niepuon 10 2000 ro-
na, npuwstex XXVIL cwestom  KIICC,
npeAyCMATpUBAETCA fanbHeilee  YCKOPEH-
woc paseurie cTpans Ocoboc miuMAHIHE
VAGTACTCA  KWAMIOMY  CTPOMTENLCTBY
BypHOe Pa3BuTHE KAIMTAILHOTO CTPOUTEITb-
crsa B CCCP sipasercs Gecnpene/icnTHpM
B WCTOPUH PagBNTHA MCTOBRHCCKOTO 0bme-
ctBa OTeweCTBCHHAs CTPOMTCHBNAR NpAK-
THKA  YOCANTEIBHO  MPOEMONCTPHPOBAIIA,
4TO OCHOBOIT COBPEMEHIOIO KATHTAILHOIO
CTPOMTEHCTBA ABIIOTCH HKelIe306eTONHLIE
KoucTpykumn B ouieii cToMMoCTH MaTe-
PUATLHBIX PECYPCOB, MOTPEOASCMEIX Kami-
TaJILHLIM CTPOHTCIRCTROM, CTONMOCTE Xe-
e306CTONHKX  KORCTPYKINl  cOCTABIACT
oK0I0 25Y%, B TO BPEMS KAK Ha CTATTbHHE
KOUCTPYKITHI NPUXOJIHTCH HEMHOIUM GO/Th-
we 3%, @ wa npoayKIMO Jccuoii W iepe-
BOOGPAOATHBAIOWEI  TPOMBILILIEHHOCTH —
13,5% Mootomy ocwoBuoil 3axascii crpor-
Teneil B ABCHAALATON MATWIETKS ABMACTCH
PEUNITEILHOC  YBEMMCHHE  MPOU3BOJCTRA,
NOBLILLCHHE. KaHECTBA 1 YIYSILICHHE TCXIUH-
o tc

Tonmkix xonetpykmnii B CCCP excromno

noJHoe Hi pacry-

n3ro Gomee 250 mun m*  Be-

WX MATCPHAILHBIX # KyThTYPHBIX MOTPCO-
HOCTEli HAPOAA TYTEM HENIPEPHBHOLD -
BUTIA 1 COBCPUICHCTBORANMS OBUICCTBENHO-
ro nponssoaCTB

B uensx nocrosuoro W yeroiiumnoro
pocta Gmarococtosmms CopeTckoro Hapoid
KICC w CoBerckoe NMpasMTEnsCTRO 0CO-
610 3a60Ty y/1CTAIOT GhiCTpeliteMy co3a-
HWIO B HAUICH CTPAHE MATCPHAILHO-TEXHH-

weckoli  Gashl Kommyinava  Tonbko  3a
TYIO TISTHIETKY TIOCTPOCHO MiO-
O TEMUIOBLIX, ATOMHMIX W THAPOIICKTPO-

CTANUHI, MAIIHHOCTPOMTEbIbIX, MCTALIO-
obpabaTniBAIOIMX W JIPYTHX  3aBOJIOB
# (aBPHK, OPOCHTCILREIX CHCTEM W Mt
nepejay, KO, JICTCKMX  Caj0B,  HCICH,
Bobu, TOJMKJIHHHK, Marasuios,
KPYIHLIX PHINKOB W APYTHX KyJILTYpHO-Ghi-
TOBBIX W oOUIECTBENHBIX 3iatil ¥ HIDKe-
HEPHBIX  coopyKenuii  Kpome Toro, mos-
HOCTHIO PEKONCTPYHPOBANO Gosee
600 CTAphIX KpyIHBX TpEATpHATHT, 4 K-
n100f o crpanbt ysemmuch wa 5522 i
M

TOMHBIX M KE/IC300CTOMKLIX KOUCTPYKIUMil,
T e B A pasa GoabLE, YeM 3a mepubic 30
ner Coperckoii Bractu Ha 910%°06beM pa
Xostyeres GoJice 15 MIH T apMaTypHOii CTd-
it u 80 mum T nementa Tonbko 3a cuer
NPUMEHEHIS KEIC306ETORA B CTPOHTCT
cTBE cokpaTHioch NoTpebienue B 1985 © (x
yposmo 1975 1) necomatepuanos — ia
75 mum m? (B KpyFIOM Jece), KMpIIMIG — Ha
40 MIpa T, CTATLHBIX KOHCTPYKUMH — Ha
5MIn T, @ Takxe Tpy6, PACTBOPA M APYIHX
MATCPHATOB W M3EHii B 9TOM 3aKTIONaeT-
cst GOJIBIIOE HAPOAHOXO3AHCTBEHHOC 3HAYE-
HHE KETE300ETOHNBIX KOHCTPYKIMH
TTPO0IPKAIOT LIMPOKO HCTIOTB3OBATHCS
B KanUTaILHOM CTPOMTCILCTEC I KAMCHHLIC
KOHCTPYKITMH (3 KpYiLIX nancici, Gokos
M MCIKOTUTYMHBIX [IPHPOJHBIX M HCKYC-
CTBECHHBIX Kamueii)
Heemorps wa ouesnmic yenexn XXVII
cve3a KIICC ykasan na neobGxoammocTh
KOPCHHOIO Y/Ty4IICHHS: KATHTAJIBHOTO CTPOM-
TETLCTBA, TOIBEMA HA HOBBIH WH/IYCTPHATH-
Huii W opranuaumonmii ypoBeus Beero

B Ocrobithix
ckoro u comnambioro passirin CCCP na

cr o cymiecTBeHNOrO
COKPALICHIA HHBECTHILHONHOTO UMK



OcnogHble
OyKeerHble
obosHayenus

HOTEph,  COOTBETCTBYIOMMX
cragmm, MTla,

Ysp — KOHDQUUHEHT TONHOCTH NPEABAPHTE M
HOTO HATSXEHI APMATYpL!

pacevaTpitBacMOii

XapakTepucTiin Matepianon

Ry, Ry e, — PACHETHHE CONPOTHBACHIA GeTO-
12 OCEROMY CRATHIO JU1st NIPEACTBHEIX COCTOAHMIL
nieppofi _sTopoit rpyn, MITa,
s Rygser — PACUETHE COMpOTHBIEIHA G-
TONA 0CEBOMy PACTAKCHHIO 1% IPEACTLHIIX CO-
crosumii nepsoii u Bropoit rpynn, MITa,

Ry o = PACuETHOE  CONPOTHB/EHHE GETOHA
cuamino, MITa,

Ry — NepeaTotHas  NpovHOCTE  Getoma,
Mila,

Ry, Ry ser —

pacqcmn.ne conpoTHBIEHHA apMa-
an cocTosmuii

e WAy IKH

£ — TOCTORNNAA pACTPEETCHHAR MHCHiHas,
H/w, win novepxiocTas, MITa, arpyska (co6-
Crhembill Bec KoHCTPYKIN
[T o—
u Mila,
4 — o e, nomas, Hjv n Mila,
F — cocpexotoscnan cnna, kH

(nosesnas), H/m

Vems 0T BHCHMMX HAYYIOK B BO3AeHCTBM
B HOPMA/ILHOM CCCHHH DIEMENTA

M, T~ wsruGasouunit 1 kpyTauwi MoverTL,
KH M,
N, Q — upozonbHas  nonepeunan cina, KH,
My, My, M,,,, ~ WITHGAIOUUIE MOMENTHI CO-

Typ
Hepmot 1 wropot oy, MITa,
Ry, — PACHETHOE  CONPOTHBACIHE  TONEpE-

HOli apMaTypi pacTaXcHMIo ia AchCTBHE Tonc-
peunoit ey, MITa,

— PACHETHOE CONPOTHBICHHE apMaTypHl
cxatuio, MITa,

~upenen Texysectn apwatypw, Mila,

+ G — BPEMEHNOE CONpOTHMIIEHHE GeTo-
v apsrarypu, MiTa,

Gy e — HATPEKEHHE B ADMATYPE B MOMENT
TPeNMHO0GpATORAHIS B PACTANYTO 30He e
wenta, MITa;

Ej, Ey— Hataivubiil MOayb ynpyrocti Ge-
TONA P CEETIN Y ACTEREIN W MO YIPY-
rocti apmatypu, MIT

EyE, —xoacpqumuem npHBCACHHA 10~
U ceveiiA apVATYpH K GeToRy

nocTos-
e, ATHTETA I HAFDYA0K W 0T oMol Y-
K, K

XapaKTEpHCTHN NP BAPHTE LY
HANDIKEIONO deMeHTA

P - yoHAHe  IPEABAPHTENLHOTO  OGKATHS
leMeirTa Be3 yWeTa NOTEPL NPEABAPHTENLHOIO
nanpacHns B apmatype, kH,

Pr, Py — 70 e, € yIETOM IIEpBLIX i BCEX 10~
Tepl. npeiBupHTENLILIA HanpEAci, KT,

Oy Olp — PCABAPHTENDHLE  HANDAKCHI
B HANPATACMOI ADMATYpE S 1 § — NpH HATAKe-
HHH APMATYpb WA YIOPH (10 GeTOMMpOBAIIA),

a,
oty Oeons — TO Ke, KOHTPOIMPyeMbie, MITa,
Geon2s Ognz = T KE, IPH HATHKCHUH APMATYPEL

Ha GetoH (Hocre satnepaewns Gevowa), MITa,

Gupis Oypr — NPCABADHTEIRNbE HANPAKCIHA

© yHCTOM HCPBLX M BCEX NOTEPh HANPAKCI,
Mlla,

CKUMAIOMHE  HANpKEHN B GETONE

B CTAANN NPCABAPHTEALHOTO OBXATHA C YiETOM

WPONOLIOG ApMATYPh
B HOPMAILHOM CEHCHIN DAEMENTA

S ~ ofomatienne  POAOARHOH  ApMATYPH,
PACTIOIOKEHHOH B PACTANYTON J0HE CeUeHs 1N
y Menee cxatoil rpaui ero,
~ 70 A&, B OKaTON 30HC CONCHMA WK
¥ Godee okatol Tpain ero

Feomerpuscerne Xaparteprerin
1

b~ WMpHBA TPAMOYTOTLHOrO CeNenM AN
PeGPA TABPOROTO M ABYTABPOROTO CeNeriih, MV,
by by w bj, hy — mapmia M BUcOTA HoAKK
TABPOROTO I ABYTABPOROTO CENEHHA B PACTAIY-
TOM 1 CKATOM 30HAX HOPMAAKHOLO CENCHI, MM,
h~ BHCOTA  TPAMOYOALHOTO,  TABPOBOTO

W ABYTARPOROTO CeuCIIA, MM,
AHAMETP KOILIEROTO H KpYIIIOO Cee-

s, MM,
o Alp W Ay, A}~ WIOMAL CeNCHNA HANpS-
lucMuﬁ ¥ ..mupm“mm wacreli apmatypu S
s



tp mar

Pic 1 @parment
a - cxena

H

Hanpaxennil npempapute:)

Gaskn

onoweimA NPOROTLHON PUBOYSH UPMATYPH B PACTAIYTOR 1 CHRATOR JoN
5 — CxeMa IPURCIIEHIIOTO HOPMATLHOYO IPAMOYT O/ILIOTO CCCHNR, § — 3
0 O6KATHA FACMEHT

ax,
10pa HOPMATBBIX
) | — AMNAR ueRTPA TAKCCTH mpin

JICHIOTO CeUeHis, 2 — LCHTP 1HACCTH IPMBCAENIONO CCucihs

4, a — paccronitie ot pasioxeiicTayioneit
yenui 8 apuatype § u S’ 40 Grxahueit rpant,
M,
~ paccrosue oT paskoeiicTayouteit

e  apatype MO0 A 1 Ay 10 G-
Xaitmell Tpai,

ho, b ~ paGouai BLICOTA HOPMATILHOIO Cetle-
wn, panitas by

2, 5= Bacoma CRavOR 30U CESEHEA 1 pac-
CTOANHE MEA1Y XOMYTAMM, MM,

€y - AKCUEHTPHCHTET TpOAOALNOH cita N

10 0BKATH P 10 EHTpR TAKECTH Celeiit apMa-
Typt S, M

I, lo — UpOJET W pacueTHAN A d/eMeNTa,
M,

©— PAQHYC HHEDUMH HOPMAALHOTO CeNeni
MIGMCHTA OTHOGHTEABIO Cro EHTPA TAKECTH,
MM,

A — ruBKocTh SMievenTa, 7.

S~ nporu6 anemenva, MM,

d — HommHatbLH  AnAMETD
crepkieif, My,

o/t

APMATYDHBIX

leHTpa THKECTH ce- Ay i — WIOWALY  CEYENHS  XOMYTOB

wenms (e puc 1,0), e = M/N, i OTrHGOB, PACTIONOKEHHLIX B OHOf T10CKOCTH
eop - cHHs W HAKIOHHOTO CCHEHMS DIEMENTa,

HOTO OGKATHA P OTHOCHTENLHO UEHTPA TAXCCTH MM,

TIPHBEACHIOTO. Cenenig, MM, gty Ay = NIOWAIN CEYCHNS OIHOTO XOMY-
oo ORCUCHTDHGHTE?  PUBIOACHCTRYIOUCH | Ta. 1 GTEpAIA_ IDOIOIO pMaTypus, N,

nposoLHON cran N i yoms

T oGKaTA P OTHOCHTENBHO UEHTPA TAKECTH A,/[M.,],

DIPUBCACHHOTO CeveHItA, MM,
e, ¢ — paccTosuue o1
cun N 0
younuii b apmatype S n §, Mm,
o TouKH

TOMKH TIDHIOKeHHS

, Ared ~ WIOAAL HOPMATLHOTO W UpHBE-
JIEHHOTO HOPMAJILHOTO Ceveis leMenTa, MM?,
Algc) — Momags ematus Getona, Mm*,

I Ly ~ MOMCHY  WHEDUMH  HODMAILHOTO

e~
NPOAOALHOI CHILY N YOHIHA HPEABAPHTELHO-

n a Cedenmst deMenTa
OTHOCHTEILHO €ro UeHTPa TaKeCTH, MM*



Pazoen

§ 1. Kparkmii ncropuveckmii 063op

1. HKeneso6erommie konctpykimm. HKee-
300€TOH 110 CPABHEHMIO C JPYTHMH CTPOM-
TCITLHBIMMA MATCPUATAMN TIONBIIICS CPABHM-
TENLHO HEAABHO M TOMTH OJHOBPEMEHHO
» Esponic u Amepuke Ero ucropus ma-
canrriBact ne Gomee 150 ner Opmako k na-
CTOSIIEMY BPEMEHH OH NOJIYHHII CAMOC 1~
POKOC pACTIPOCTPANCHHE B CTPOMTCILCTBE,
MMCCT CBOIO MCTOPHIO M CBOMX BBLIAIOUIIX-
cs jesreneit

IKee300CTORNEIC  KONCTYKIMN — Hecy-
mpe IEMEeRTHl 3Aakuii W coopyKenuii, u3-
TOTOBJISEMBIE W3 XKeJe3obeTona, W couera-
HUA 9THX DJICMEHTOB

TTosIIcHHNE KEE306ETONBIX KOHCTPYK-
104 CBA3ANO ¢ BOBUIMM POCTOM MPOMMLLI-
JICHHOCTH, TPAHCTIOPTA 1 TOPIOBIM BO BTO-
poit nososuie XIX B, Korjia HEOGXOMMMO
GhLIO CTPOMTCILCTBO HOBBIX (BAGPUK, 3aBo-
/I0B, TOPTOB M MHOLHX /IDYPHX  Kan-
TabnbIx coopykennii K o1omy  Bpemesn
Gl PASBHTE ICMCHTHAR  NPOMBILLICH-
HOCTH W tepias MeTamtyprus v mpesic-
CTBOBAJ MHOTOBCKOBOH OMBIT CTPOWTC/b
CTBA W3 KM, HeapMMPOBARNOTO GeTomA,
JIEPEBA W ABYXCOTJICTHHI OMBIT CTPOWTETb-
CTBA W3 METALIL

Mcenenosamns nokpurrnii apekocess-
ckoro JIBOPIA MOKA3ATH, 4TO PYCCKMC Ma-
crepa cme B 1802 T npHMCHATH apMHpO-
Banubiii GCTOM, 0NAKO OHU HE CHUTAIIN, 4TO
NOTysHIM HOBBIE CTPOTCT LB MaTepHAL,
M OHC TATCHTOBAIM €ro

CrpoureibHbIEe
MaTepHaJIbI

Taasa 1

OGme cBenenns
0 KeJIe300eTOHHBIX
H KaMEeHHbIX
KOHCTPYKIHSAX

Tepobiv mzemier 3 KeeaoGeroua
6ua oaxa, noctpoentias Jlamo no dpan-
win B 1850 © Tlepbhic MaTeHTH 1a WITOTO-
BCHHC W3CMIl M3 KeAE306ETONA GhLIM 110~
sysenst Moune B 1867 (870 rr B 1892 1
dpannyscxuii mokenep d TenneSuk npes-
IO MONOTTHTHEIE AAETCI00CTORIMNE. Ped-
PHCTLIE MepekphITHs (PHC 2) W PAA APYTHX
PALIHONAILUBIX CTPOWTEILIbLIX KOKCTPYKUMil
(PHC 2 W BCe MOCHCAYIOUME aPMATYpibic
HEPTCKN BRMCPUCHLL YEIOBIO, BYATO eroit
ABIBIETCS TIPO3PAAHBING @ APMATYPA XOPOITIO
BiMOli 1o seeii Tomue Getona) B Poccun
Kene3oBeTon CTaNH mpHMenaTh ¢ 1886 I
TS TIEPEKPBITHIE 10 METALINICCKIM  Gal-
Kam

B I885r b Pepvammn uwk Baiic
W mpody Bayumurep nposean neppue na-
VHHBIE ONBITH IO ONPECICHHIO POYHOCTH
W OPHECTONKOCTH KEIC30BCTONIBIX  Koli-
crpykiil, coxpanocTi Kenesa B Getonc,
T CUCTUICHIA APMATYPL1 ¢ GETOHOM M TP
Toraa e srepshie wick M Kenen shicka-
3aJ1 TIPEANONOKEHNE, TOATBEPKICHHOE Ollbi-
TAMH, HTO APMATYPA JOIDKNA PACTIONIATATh-
©F B TEX MACTAX KOHCTPYKIUH, [AC MOKNO
OKHAATL PACTATHBAIOUIAC YCHIIHS

B (886 r M Kenen npeionin nepubiii
METOA PACHETA KENCIOBCTONNBIX MIHT, KO-
Topsili cnocoBCTBOBAN PAIBTIIO MHTEpECA
K HOBOMY MATCPHATY M GOJICe UIMPOKOMY
pacnipocTpaieimio keiesoberona b Iepua-
wnn w Ascrpo-Benrpin

B 1891 r  ranantmmsciimmii  pyccknii
crpowtean npod H A BenemoSexnit nep-
BHIM IPOBEI CEPHIO HCMbITAMIH KeIC300¢-

9




Puc 2 MoronThoe peSpHcToe nepexpurine

1~ xononua, 2
apmarypa nT; 6, 7, 8 —
Kortonit

rasaas Ganka, 3

TOWHBIX KOHCTPYKuMil  1uInT, Ganok, apok,
Pe3epBYapoB, CHIOCOB JUIS 3epHa, MOCTA
nposieToM 17 M, KOTOPEIC 0 MCTOAMKC HC-
MHTARKIE W HOTYYEHIBIM  PESYILTATAM BO
MHOTOM  NIPEBOCXOJIAH  PaGOTHI  3dpy-
GEKNLIX YHCHBX W TOCHYKIIH Gasoil is
LWHPOKOTO. PACTIPOCTPAHCHMS Ke/le306eTOMa
B crpowremmctoe. B 1911 r B Poccun Goim
WSZIANEL TEPBBIC  TEXHMYECKUE  YCHIOBHA
WOHODMbI JUISL KCTIE306CTORHEIX COOPYIKe-
i

Bpems nossaciis npeaioxenuii & Fei-
weGmka, 1 ¢ kouen XIX B, MOKHO cunTarh
HANATIOM EPgO20 HMand B PASBHTHI Kelic-
306CTOMA, XAPAKTCPUIYCMOTO  HONBICHHCM
B IPAKTHKE PASHOFD POLA KENCIOBETONNBIX
CTEPKHEBBIX CHieTeM C 9TOTO BpEMerH 110-
BCEMECTHO BOWIET B NPAKTHKY M METO/ pac-
eTa KeeI0GETORNEX KOHCTPYKIMii 110 10~

CKi it ua
3aKOHAX COTPOTHBIICHUS YNPYTHX MaTepna-
o Ha passuine xeneso6erona s 9101 ne-
PO GOJILIIOC BIMAHMC OKA3AJM  TPY/IbI
pycekux yuennix H M AGpamosa (o pac-
4CTY  APMHPOBAHHOTO  Ke/e306eTONa) W
W T Mamoru, A A Baiikosa, H A Kua-
wesia, H M Beasiena u ap (no paspabot-
Ke OCHOB TeXHOIOTMH GeTowa)

B 1 B r Hukonacse mo npoekry
pyccknx  mikewepon  H Ilsmimnkoro
A Bapuiumikosa Gk n0CTpoCH  nepaiii

10

sropocrencuman Gara,
To K€, COOTRETCTHENIO BT OPOCTENCHHON U T

4~ woma, 5 — pabowan
ol Ganok 1

B MIPE MOPCKoii MAsK 3 MOHOTHTHOTO e~
sc30BeToNa BLcOTOl 36 M, CO Cremami
ool 10 cM BBEpXy W A0 20 cM By
(puc 3) [pumepio B To k¢ Bpems Ghuti

3000,,2908,

33000

Prc, 3
(1904)

HKenesoberonnniit mask B Hukonacne



oCymeCTBACHN  Ge3fanounbe  Meyo-
TaXHble TEPEKpHITHS CKTAA  MONOMHBIX
npozykTos B Mockse [IpuoputeT Cosanus
THX KOHCTpYKUMii MPUHALIEKUT PYCCKOMY
yuenomy mpod A & Jloseiity Ommako
B A0peBOOUNONHHON Pocenu me Gniio ye-
I0BUI U151 NOZLAMHHOTO NPOTpecca B Pasnii-
THH Kesie306eToHa

Briepahic iiien o 1a-

0K GhLI CO3NIAN PRI HAYYHO-MCCICHOBA-
TebeKHX uHcmTyTos u mﬁopnopuu ans
TeoperHyecko CTICPMIMERTATBHOTO
wsyseHHR Qumvlktymexaﬂmeuxux cRoticts
6eToHa W Kene300eToHa B CTPOUTENBHBIX
M TPAHCHOPTHLIX By3aX OLUIM Opramiso-
BaHbl Kad)eApbl CTPOMTENLHBIX KOHCTPYK-
it Be 5T0 NO3BOMMIO B KOPOTKMi CPOK
TIOATOTORKTL  BLICOKOKRAIMBUIMPOBAKHBIX

NpMKEHIA HNIeMCHTOR, PAGOTAIOX Ha pac-
TMKEHNHE, GbiIa BHIABMHYTA M OCYIIECTRIEHa
B 1861 I pyccKuM apTWILICPHACKHM HibK
A B [ajonmiuv NPAMCHNTCILHO K H3ro-
TORACHMIO CTATLHbIX CTROZIOR apTHIEPHii-
CKMX Opyuit
BONpoc 0 MPHMCHCHHN NpCARAPHTELHO
i apmatypbl B
WX KOHCTpYKUMAX Obia mouaT B 1928 r
» pabotax 3 Bpeiiccio, a 3aTem B pado-
Tax HemeuKnt ikencpon B jlmumnrcpa,
E Xoiicpa, ¥ HHCTCPBAALACPA # AP, 10~
HANAIOM  TIpaK npu-
MCHCIHIO  TICARAPHTELIO  HATIPAMCHIbIX
KeNC300CTONNRIX KONCTPY KLl
TMocse Benuroit OKTAOHCKOfi counani-
CTHuCCKO  peRoiouH  ese300eTORNOC
crpoutennetro » Comercoii Pocenn noay-
W10 HeRMAAHHLI B MUpC pasmax Heobxo-
JIMOCTD MAKCHMAUTBHO IKOHOMHTD  MATC-
pHan W CHHKAThH CTOMMOCTH OKee306¢-
TOHHBIX KOHCTPYKUMii BLIHYX1aJia COBeT-

7o,
B CBOIO OYEPEAB, CIIOCOGCTROBANO 3HAM-
TEABHOMY PACIIMPEHMIO NIPHMEHERMs HKelle-
300€TOHA B THAPOTCXHMYCCKOM M IKIITHIIL-
HO-TPAKIAHCKOM CTPOMTEIBCTEE

B 1925 1932 rr  coserckne ydemsic
B M Kenpmy, A @ Joseiir, A A TBos-
sew, 1 JT [aciepHak u npyrue Ha Gase
LIMPOKUX JKCTICPMMEHTANBHBIX PaGoT pas-
paGoTamm obwMe METOXB paciera craT-
HECKH  HCONPCICHMMBIX  CTEPKHCBBIX CH-
CTem (apok W pam), KOTOpHiE MO3BOMMIN
3ANPOCKTHPOBATH W TIOCTPOUTL MHOTO YHH-
KaJtbHBIX 115l CROELO BPEMEHH OOICCTBERHBIX
# NPOMBILIEHILIX 3AHKT W3 Kene306eTo-
wa Uenrpabiotii Tenerpad, Jom «Hsse-
CTHIi, 3MAHMS MUHUCTEPCTR NIETKOH NPOMBI-
WAEHHOCTH M 3emuieficiing B Mockne, no-
wTAMT 1 JIOM TIPOMBIILICHHOCTH B XapbKo-
Be, /loma Cometon B Jlenunrpaje, Muncke,
Knese W psiit apyrux KpynHbIX COOPYKEHMH,
B TOM WHCJIC MHOTO NPOMBULUICHHBIX TPejt-
npusTHii

B IMAPOTCXHMYCCKOM — CTPOMTENLCTBE

CKyIo WKONY YHMTLBATL BCe HauGo:ee

" pinan ¢
NPAKTHKE M WMPOKO pA3BMRATL COGCT-
BCHIBC  TCOPCTHICCKHE M OKCTICPHMCH-

TAaNbHBIC HCCAEI0BAHMA B 0BJACTH KeNe30-
Geroua B oTiy ueisx RCKope nocie pemo-

nepie KeEI00TON Gl HpiMeHei o
et
(151 1936 11, Kpynheiitcii 110 ToMy

Bpemetin [l0THIA CoOpyKaNaCh Ha Kelie-
308eTOHNBIX Keccoltax (puc 4), TpaCHOpT-

iy
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PYEMBIX K MECTY YCTANOBKH Ha Iiany
Tnasoe 31anie CTAHLMN Xe/e30GeTORROE
KapKacoe, ¢ KeIE300ETORNBIMH APKAJAMIL,
ToUlepARmAIOUIMA 1yTh 130-TOHHOTO MO-
ctonoro kpatia Tak e WHPOKO Kele300e-
TOH Gbin B raBHOM

Keit B 1934 T KAz IPHTCABREIM 3a7OM
Teatpa B Hosocnonpeie Komerpykitio Ky-
nosa paspabotan wx B ® Matepn 1o
nee # oA pykososcteom 11 JI Mactepha-
Ka

i B CTPOMTENBCTBE PAMHBIX

W BO BCCX RTOPHUHBIX Bos-
XORCTPOfi ABMNICA TCPROH GOMBWIOM TPaK-
THECKOM WKOJIO CORETCKIX CIICHHAIICTOR
no xencaobetony Been 3a BoaxoCKoit
ISC  Gwum  moctpoekt  Jlenpol 3C
(1927 1932 1r), Humkwe-Compexan  I9C
(1928 1934 rT), B KOTOPHIX GeTOR  Kere-
306eTON NPHMCHATCE cuie G0JICe LIPOKO

® 1928 ¢ cran

n cncrem
© NCHOSB3OBARMEM MX HKCCTKOCTH M MOHO-
JHTHOCTH CIICAYCT CHMTATE 6MOPYM IMANOM
B PA3BATIN KCIC306CTOHA

B 1936 r 3 CCCP BrepBbic Gbit mpive-
HEH NPEBapHTENBHO HANPAKCHHBIA JKesie-
30GETOH /LIS WITOTORJICHHS ONOP KAHATHOH
CeTH HA 3AKABKAICKWX IKENC3HBIX noporax

LIMPOKO MCIONB30BATECH B CTPOMTEILCTBE
TOHKOCTEHHBIX NPOCTPAHCTBEHHBIX ~KOHCT-

bHHO
HAPSKCHHBIX KCC300CTORHBIX Knl-k,'rpyk-
Wit BO MHOTOM CHIOCOGCTBOBAIN PaGOTHL

PpyKumi , cKyia-
14X, WaTpax, cRoAax 1 Kynosax ComeTCRyi
yuctuii B 3 Biacon nepemmM paspaotan
OB MPAKTINCCKM METOX pacicTa 050~
10K, SHAMHTEARHO ONEPE/IB 3apyGEkIyIo
Rayky ® oToil obmacti B 1937 r meiuwia
B CBET Neprast B Mupe «MHCTPYKUMs 10 pac-

B B Muxaiinosa,
A A Tsosiepa, C A Jimmrpicna, C E
Wpaiidensaa, A 11 Koposkina, K C 3a-
BpHCBA M 1]

Orpomryio paoTy N0 m3yieHHIO 1 Co3-
JaRMIO TCOPUM M TPAKTHKM Kee3obe-
TORHBIX KOHCTPYKILHii 1 110 pa3paBoTke Ham-

Goace peniicimii npoBOAT

wery n 10- npor
KPLITHiL 11 nepeKpLITHii, Ha
OCHOBE ~ TEOPETHYECKUX W IKCTICPHMEH-

TANLHBIX PAGOT,
BogcrromM A A

TlepBbili TOHKOCTEHHBIH Kymos 3Hawi-
TeABHOrO MaveTpa (28 M) GLUI NOCTPOCH
B 19291 m Mockre JUIs nuaneTaphs,
2 cambtit GOABLIOH B TO BPEMS TIAKHI Ky~
1041 MaMETPOM 55,5 M (pHc 5) Gt coopy-

uponeucuuux noMt pyko-
03¢

x"l

CKHit HHCTHTYT GeTo-
Ha # wencsoderona (HAMKE) n muore
ApYTHE HAYHHO-HCCICAORATEABCKAE 1 PO
CKTHBIC HHCTHTYTH

Ha ocrione ry6okoro w3ywcns duammie-
CKIX # YIPYTOMIACTHACCKHX CBOFCTR e
300cTONa, @ TAKKC OKCHCPUMCHTATBHbIX
nannex A ® Jlonedr, A A T'nosics n
apyrue (1931 1934 rr) cosxam Teopio
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pacicTa Keic306eToRa N0 paspyAIONUIM
yomnmam Oa Gblia TOJOKEHA B OCHORY
Ropm (OCT 90003 —38), no KoTopbiv pac-
CHMTBIBASIM BCE NPOMBIILICHHBIC M [PaXKIaH-
CKHE 3AANUA U COOpYRCHUS
HOTOJIETHSIA TIOAOTROPHAR [CHTEIMb-
Hocte A A I'osaema, SI B Cromsposa,
H C Crpescuxoro, B M Mypauona,
B M Keniua, C C flasbizosa i Apyrix
nosonmna mameli CTpamc B3ATh HOmhL
PYOeK B J@ARHCHUICM COBCPUICHCTBOBAHYIM
HayKN 0 KeAC3006TORE — Pa3paboTaTh Ho-
BEIH METOJ PACYeTa Ke/e30GETOHHBIX KOH-
CTPYKIIH 1O MPEACILREIM COCTORRMAM, KO-
TOphlii N0CTATONHO TONHO YAHTRIRACT OC-
HOBHBIC (AKTOPH, BAMAIONC Ha HX PAGOTY
O Harpy3Koit
UIHPOKYIO MRIYCTpHANIAIIIO Ke:ie30-
GETORHOLO CTPOMTENLCTRA, PABHTHE TPE-
BAPATCALHO  HANPAKCHHBIX  KOHCTPYKUMI,

1 Pa3paGoOTKy HOBOTO METOZA pacieTa Ke-
51e306CTONHBIX  KOHCTPYKIMIL ClieAyeT Cu-
AT HAMAJIOM MPEMmbezo IMand B PassuTHI
KEJICIOBCTORHBIX  KOHCTpYKIMii  Bbifato-
HMMCS TIPMEPOM TPETHero Tana MOKeT
CiykuTh nocTpocHas B 1965 r  Gani-
B BOJBIIONO MOCKOBCKOTO Te/eleHTpa
(prc 6) OGweii BHICOTOR 522 M HukHss
HACTL 10 BBICOTH 385 M BBINONHCHA M3 MO-
HOJMTHOTO NPEBAPHTELHO HATIPAKCHHOTO
wenesoferona  JMamerp GawHu  RHM3Y
18,0 M, a Beepxy — 8,5 M UpH TOAUUIHE
CTCHKHM COOTRETCTRENHO 46 1 30 cm Ha ot-
METKe 65 M CTROJI GAIHM MEPEXOANT B Ko-
HUYCCKOC  OCHOBAHMC AMAMCTPOM  NOHH3Y
61 M Ha BbicoTe 360 M pacnonoAeHL pe-
cTopan Ha 420 4cAOBEK M CMOTPOBbIC 110~
wankn Ha 600 700 vesnosex Hyknsis wacts
KOHMUYCCKOTO OCHOBAHUA BBINOJIHCHA B BU-
Jic ONOPHBIX KOHCTPYKUW# (HOT) BLICOTOM
173 M Ha orMetke 42 M 060510MKa KOHM-
HECKOTO OCHOBAHMA MMECT nadparmonoe
KOJIBIO, BOCIPHHAMAIOWCE YCHIIHE OT AHKe-
POBKH KaHATOR NPEABAPUTCILHO HAIPAKCH-
HOW apmatypl

CoBCTCKAC yueHbic 1 HIKCHEPHI OCY-
INECTBAAA IAONOTBOPHBIC HAYYHDIC 1 KOH-
CTPYKTOPCKHC MCCACIOBAHUA 110 BCEM  Ha-
NPARJICHASM TCOPHI 1 NIPAKTHKH KEAC300e-
ToHa PaspaBoTke OBWIX BONPOCOB MeXa-
MINECKOTO CONPOTHBICHA GETORA H Kesic-
306eToRA_MOCRAWEHB! TpyaB A D Jloncii-
1a, A A Trosuesa, I B Croasposa, I' A
Tennesa, a yuery JMHAMUMCCKMX M APYIrHX

Puc 6 Ocramxmckas Gaumis b Mockse (praviept
B M)

I = Wyxonckas Gaums B Mockse, 2 — BLICOTHOE -
mue MI'Y, 3 — Ocramcnuckas Gamus, 4 — Diiderena
Gaums B Tlapioxe, 5 — UlTyTraprexas Tesenuuonnas
Bamus (OPI)

HeTpauHORHkIX Bosaciictomii — H H Tlo-
nosy, Il ¥ Bacusneny, A & Muiosarony,
A 1T Kymsucy, A T1 Knpuanony, A 5 Ba-
pautnkony, T J1 Jikysycory 3afaun he-
JIMHEHHON  Teopuu Kesle306eTORA  peluenbl
A A Tposncsuiv, B Mypawcseim,
N W Bacuventit, B M  Bomapenko,
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C M KpbuiossiM, P ST CanTaposckum,
O T Tymeit. Teopus momsysccrh Getona
n xescaobetona pasnta H X Apyrioms-
now, U M Comsacutnatom, C B Adtckcati-
aposcrnv, A A Imoznensiv, H S I
puubiv, H A Byamosmv, C E Dpaii-
geaniom, B | Xapragom, U E Tpoxomo-
siucm, A B Fomiwcnnv, S J1 JInpuum-
wem, B M Bomtapenko, A B Hocape-
sov, A M Iporenko, ¥ M Vs,
T' B Kimupna

Conporsiienie Kene300¢TORRBIX  KOH-
CTpYKUMH NpM  CHIOBOM  CIOKHOM  Ha-

A A Ty H ¥ Ka

CTPOCK M 3ABOTIOB KENC306ETORKDI MO~
i

CHETEMATH3AII MATEPHAIIOR 1O KElie-
30GETOHHBIM KOHCTPYKUMSM BO  MIOFOM
enocobersosanu mzatnbie 8 CCCP 3a mo-
cnenume S0 J€T Kypeul KeC300ETORHBIX
KOHCTDYKIMEi W yucOHHKH, HAWCAHHBIC
K B Caxnosckmv, K B Byukossiv, ¥ C
Tozomscknm, A @ Jloneiirom, I JT Ta-
creprakom, B M Mypamesiiv, B H Baii-
komwM 1 D E Curanose, B B SlkyGon-
ki 1 p

Hakonichusiii omLIT 1 Mouman cTpoH-
TeABRAR MHAYCTPHA, KOTOPOH paCoNaraio

B H Baiixonsv, U B 3aitucerv, ¥ B
annmmuM, B C 3uopeno, 1 K Jlyk-
C Topsmnkom, X X Jayiem,

B BPCMA CTPOMTCH, ABAMOTCA
HPOTHLIM yHAMEITOM, OGEEIE RGN
nporpece

KOHC'rpyKulm B uauleit crpasc

A Bunccomane, A B Slumibiv, a npn 2. Kavennse xonctpyinan. Banay no-
TeMiepaTypHO-BA@RHOCTHOM — C. E Dpaii-  BCCMECTROCTH M AOCTYUHOCTH  CHIDBS,
demaom, C B A LU gonr n M, KOH-

Bacubemsiv, 3 1 Liwnocamm, I /1. Bimu-
neackin, B H cepGaxovsm Boupocs ap-
MUPORAHHA KE/IC300CTORNbIX

CTPYKIN M3 IPHPOHOTO KAMIS BO3BOMAIN
cme B KameHHom Beke [lowke B KauccTse

M CUCTICHNS APMATYPHI C GETOHOM M3I0-

wer C A Jlvmrprcsv, K B Mimaik
sombiv, H M Mymmmeiv, C A Magats-
HOM, M Cemcrionsiv, H A Mapka-

postis, VI TT Ternmossim, I' Y. Bepautes-
ckim, T1 31 Kanvenko, M M Xoaws-
ek, A A Oatyiom, I1 A III

Te-
Canmiii  Kavcitb, w oBoK-
KeHHbIH KHpIY

IO XaMCHHBIMA KOHCTPYKIVIAMH NORH-
MAIOT HeCylIHe # OFPAXAIONIHE KOHCTPYK-
MR 37anKi W COOYKeHNH, BIIOTHCHRbIC
NYTEM COEVIHEHNA OTICABREX KamHeli win

KMprmu-chipert

Jlerkie 1 cneumanbibe GCTOMb W KOHCTPYK-
win myvenst M 3 Ci B W Iy-

w3 et ci pactao-
POM [lo HALIMX HCH COXPAHMAOCH MHOTO

cakoseiM, K. C Kapaneranom,

Tlnnapkanom,

A W UYecbanenko, B Vl Conoma-

KaMEHHOTO 30/1-
uectsa xpambi Kuenckoii Pycn (X n), Ap-
Xareackitii o50p B Mockonckom Kpemse
(1333), Kpemsescive crenst (1367 1) n T 4

OKenahue  30IIMX  COBCPIICHCTRORATS

I' H MopuwkesnivM, B A ndx(\M()BI:IM
OnHOBPEMEHHO YCHIMAMM YUCHBIX W HH-
HKEHEPOB  CORCPLICHCTROBAIACE  GETOHHBIC
M KeIe300ETORNbIC KOHCTPYKIMU 3p1ech He-
obxomumo ormernts siiag I' K Xaiiny-
kosa, B H Baitkona, A Vl BA(MJIL-EB«I r VI
o, "
B VI Conocosa, A U T<.1<.Gpa rH lllopv
umesa, B A Kuesnosa, B Il Bapbakas-

g

e, P M Mauemnnckoro, A I Kymsuca,
B M Batawoma, A Kupiiosa,
B B IMyracsa n ap

C 1955 r wmamacten ypuan «Beton

, OKa

n
NOMOWE B NpoTAranie IOCTHKCAHI Haykn
M TEXHHKH, B OOMEHE ONLITOM Hay4HO-HC-
CHCAOBATENLCKMX KOJLIEKTHBOB, TCPEOBBIX

14

TpeBoBaio pas-
PaBoTKH CNIOCOGOR HX pactcta

1638 r T Tamwicii Bucpsbic onpesc-
S BECYIIYIO CHIOCOGHOCTD  M3THGACMOTO
Gpyca B UPCIONIORCHI, 41O B HeM BO3HH-
KACT TaKasm ke OCERan PACTACMBAIOW@A CH-
112, KaK M 1IPY OCCROM Pa3pbie, H HTO B Me-
CTe moMa GPYC BPALACTC BOKPYT rpani
cevenma B xomme XVIII » Kyon npeyto-
KNI TEOPHIO PACYCTA KAMCHHOTO CBONA
B cepenne XIX B pyccknii mwk Tlaykep
Jan Bosice TOUHOE TPAQUICCKOC ONPEACIC-
HHC HeCymeR COCOBHOCTH KAMCHHOIO CBO-
na OaHaKO B MPOMBILLICHHOM M rpaxiaH-
CKOM  CTPOMTCHBCTBE  TIPCHMYILCCTBCHHO
B KAYECTRE CTCHOBBIX OFPAXICHMIA M HeCy-
WX CTONGOB TIPHMEHANN KAMEHRHBIC KOH-
CTpyKunn




B 1813 r & Amrmun Ghia mOCTpOGHa
Resiesokupuanan pabpuuman Tpyba, a B
1825 r — Tonme:s mon Tem3oi #3 apwipo-
mantol knank# B 1853 r B Bammnrrone

ool pe-
3epByap s BOIH

JIOCTATOHO WLIMPOKOE NPHMEHCHHC Ha-
UL apMOKAMEHHEIC KORCTPYKIVIH B Rawic
CIpaHe UPH CTPOMTEIBCTBE 3aRuil ¢ apMOv

HAZICKHOCTH  CTPOUTCALHLIX  KOHCTPYKuMiE
IIpH CHIDKCHMM UX MACCHl SBJBETCH BEChMa
akTyanbHOA  PACHCTH HAZEKHOCTH  KOH-
CTpyKuMii 3anHi SBIASIOTCS HEOThEMIEMOH
4ACTHIO TEXHHKO-DKOHOMIMECKOTO  0BOCHO-
BaHHA IPH HX NpoeKTHOBAHAH OT HALCK-
HOCTH 37aRWH 3aBHCHT JCKTHRHOCTL Ka-

KpuTun n ncpexpurnii npommmneuﬂux
3ManHi

OcyimecTBICHHE TPaHOIROM TPOrpam-
MBI KAIUTAIBHOLO CTpONTenbeTBa 3 CCCP

ma 3a-
TPATHI M PACKOHL Ha MX CONepKaHie
it B ICPHOI CYICCTROBAHMA 3712~

HUit MOTYT NpEBBIATH €AHHOBPEMEHHbIE
wrpa W nocTpofiky

HaexHOCTh 3/1aliii B OCHOBHOM Xapak-
Tepmyercn  amyMs  Koo(dmmenTaMI

MACCOROIi €ro MHAYCTpHAIM-
3AUMH, NPEBPAIICHHS CTPOUTENBCTRA B Me-
XAHHIMPOBARKLIA NpOLece COOPKM 3 Xanmit
W COOpYKeHWii W3 YKpYNHCHHEIX M3ICHHil
KaK n0Ka3ai oTeHecTReRKBIA 1 3apyGeKREI
OIILIT, TOMY TPeGOBANMIO YIOBICTROPAIOT
KOUCTpYKIMN W3 KpyNHBX  mamccii
1 oBvembix Griokon ToaToMy 3a nocies-

2 (pakTIECKOTO  CpOKa
CayKGb 3AANNI J10 KATHTALHORO PeMOTA
K 3aNPOCKTMPOBAHHOMY ~CPOKY ~CAYKGI,
AT TEOPETIMECKIX a
MOHHEIX 3aTPAT K (AKTHMECKHM B NEpHOX
J10 KaNMUTANbHOTO PeMOHTa 3ianmii  Koad-
DHUMCHTHI HAZEKHOCTH 7y, M Y, HE [AONKHLI
OWTL MCHBIIC eAMHAIE OHN 3aBHCAT OT

HUE TOXBI n KauecTna MATEPHALIOB, apMHPO-
Grounoe erpownemcrio » Haweii cTpane  maums, HICOTOBACHNA, PAIHO-
THONYHINO MACCOBOE - AN THBX B co-

poKo ucuonbayloncn Takile TPAAMIIONKBIC
WCANS W MATCPHAIL, KaK KPYNHBIC # MCI-
Kue GIOKH, KePAMIKA, KHPIUI 1 IPHPOHLIE
aviiin B CCCP whipokim pposstom eayr-

OTRETCTBMM €O CTCNEHBIO ATPECCHRHOCTH
CPELlLI, IPOCKTHO-M3LICKATENLCKUX W CTPOM-
TEABHO-MONTAKNLIX PAGOT, yCHOBI Ky ib-
Typbl CIUTYATAIH 3 laHMi,

c padoTh N0 MeTo-
0B PACIETA KAMEHHBIX W APMOKAMCHIbIX
KoHCTpyKuHit. C 1955 T. KaMCHRbIC 1 apmo-
KAMCHILIC KOHCTPYKIM B Hameii crpane
PACCHHTLIBAIOT  NPOTPCCCHRHBIM  MCTO-
JIOM — 110 IPEACABLHBIM COCTOAHUAM

B passuTIi TeOPHH 1 IPAKTHKH KaMci-
HBIX KORCTpYKWti Bestka posis B IT Hekpa-
copa, JI. M. Onmwnka, C. A Cewerinosa,
C. B Houaxona, KO M Mnarona, B A Ka-
wMeiiko, A W1 PaGutionmia u ap

§ 2. Ocnosubie TpeGoBanHS

. Hapexnocers., T101 HanexHocTbi0 10~
HIMAIOT CROMCTRO KOHCTPYKIHt 37aHmit Co-
XPaHATh CBOM IKCILIYATAIMONHBIC MOKa3ATE-
7 (oGecrienenHas Ge30NacHOCTh M KoMdop-

TEKYWAX M KANHTAIBIbIX
pcMDm(m Kosbdpummentin nazexuoctn v,
Wy, YBEAMMMBAIOTCA ¢ NOBBINICHHEM OGmIel
HCPA3PCIARHOCTH, IPOCTPAHCTREHHOM KeCT-
KOCTH M YCTOWYMBOCTH 3[[aHMs, NOITOMY BO
BCCX CYMasX PEKOMCHIYETCH Y3bi conps-
HKCHUS KOHCTPYKUWHA 3 COOPHOFO KCAE30-
GeToHa 3aMOHONMMMBATL TaK, 4TOObI OHHM
PABOTAIN 1OM HATPY3KOii KAK €MHLIC MO-
HOMNTHBIE CHCTEMbI

TIpn  NPOCKTHPOBARMH  HCOBXOANMO
CTPEMUTHCS K TOMY, 4TOBLI NPH CAMBIX He-
GATOUPUATHBIX YCAOBMAX HAJEKHOCTH Ka-
MEHHLIX M Kee300CTOHRLIX KOHCTPYKIii
OCTABANAC BLICOKOH TeOpeTHIECKHE 1 IKC-
NCPUMENTATILRLIC  MCCACHOBANNA,  HAIDAB-
JiCHIbIE HA TIORLINIEHME HAZCKHOCTH CTPOM-
TEALHBX  KOHCTpYKUMH,  paciuMpsiores
© KAKABIM TOIOM

et wan p
WX B HIX JH0JIGH, OTCYTCTRHE OTPHIATEAL-
HOTO BAMARUA Ha TEXHONOTNCCKMA 1Ipo-

2. Tlox MHLY-
CTPHANBHOCTLIO KOHCTPYKIWT 31anHii nown-
MaioT BOSMOKHOCTL  MEXAHM3MPOBAHHOTO

uece, Ha paGoTy MAUIMH
B TedeHue 3anpOCKTHPOBARHOLO (TCOpETHIC-
CKOrO) cpoka cAYKGb TIpakTika JKCITya-

W antoma 0 ux Hn ,
4 TAKKC BOIMOKHOCTH MOHTAXA M 1O
1O/t OTiCAKN B KpaTHAiiUIAC CPOKH C nO-

TAUMKA 3HARK HTO

MOWbIO IRO/UTELHBIX MALIUH
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M MEXaHM3MOB, TPH MUHHMAJBHBIX PACXO-
JAX MaTepHalos, 3aTpaTaXx PydHOro Tpyia
# ouieii CTOMMOCTH (nNpMBEsICRHbIX 3aTpa-

6 8% WHorma s NOBMIIEHMA YHIBCP-
CATLHOCTR 1 YIOGCTBA pasMeInenns 050pY-
AWy TPOMLLICTIE  MIOFOSTIKTIAE

Tax). Ty HHaycT

IO COOPHBIC KeNe305ETORNbIC KOHCTPYK-
WM, H3TOTORISEMbIE Ha 3aBOAAX AN O~
romax cGOPHOro Xeie3o6eTona 3amosckan
OTOBHOCTL IOCTABAAMBIX HA  CTPOFKY
CTPOUTEABHLIX KOHCTPYKIIH AOIKHA GHTH
O BOSMOKHOCTH MAKCHMAMBHOR, MTOGHI
HCKIIOUHTE 1OCHCMONTAKHEIE OTACIOMHbIC
paboth  Ilepemox GOMBUMNCTBA  CTPOM-
TEALHBIX NPOICCCOB €O CTPOTCABHON 110~

Inanus 24, 30
n3wm B rpmxuaﬂckm SHaHMAX YKpYI-
HEHHBIM MOJIYJIeM JUISi CeTKH Oceli mpHHAT
pasmep 200 mm (2M) Paccrosmme mexay
OCHMH CETKH B TIPOMOBHOM H TOTICPEHHOM
HAIpaBICHIAX Ha3HaualoT 2 .64 M, B Kap-
KACHBIX 37aHMAX — 6 M Bbicota orakedt aj-
MHHUCTPATHRHBIX 3manmif 3,3, 3,6 M, kpar-
mas momymio 300 mv (3M) Monyasmas
CHCTeMa ABNAETCA NPEANOCKUTKOH BHEpe-

WAIKH 1A 3aBOAH CGOPHOTO

Hin JLHBIX METOZOR CGOPHOrO

nonLICHTS b crpoi
TENHLIX KOHCTpYKIWH, COKPATHTD CPOKH
BO3BCACHHA 3jlaHAH W CHM3UTH MX CTOM-
MoctD

B uessx noBhilliciis  peKTHRHOCTH

en c1ma

4. Voudukanwns.  Tox  yrndmxamveit
OGBEMHO-ILTAHHPOBOHEIX peticHuA 31anyii
TIOHUMAIOT PAIMOHANIBHOE COKPAIUCHHE HUC-
112 OGHEKTOB OMHAKOROTO (yHKIMOHATLHO-

npenpHATHiE  COOPHOTO
8 CCCP nponeicha Gosbias pabora no

MeROT
HOBHBIX CTPOMTEJILHBIX IAPAMETPOD 3iaRHuit
(MPOAOLHBI WIAT KOJIOKH, NPOACTLL 1 Bbi-
COTB NOMeLueHMH, TPHASIK KOHCTPY Kt
K

ocam) Ha 3700 OCHORE OCYIICCTRICHD MEX-
OTpACHCRAN  yHHPHKAWIA KOHCTPYKTHRHbIX
CXeM 3xammii W COOPYACHWIE H CTporas TH-

Oc-
OB bEMHO-TIAHHPOBOUREIE  Nlapa-
METphL 3aMii WAr KOAORH |, X I, BEICOTA
otaxa Hj, pasmemctiie KOHCTpYKTHBHBIX
INEMEHTOB 110 OTHOIIEHNIO K PABOHBOUHbIM
OCAM 3aHHA  YAHOHKAWAR OObeMHO-TUIA-
HUPOBOWHLIX PCICHIA 3jaHMA 103BOAAET

HOBHbIC

msanms  c6OpHLIX asie-
MeHTOR

3. Moayamposanwe raGapumubix napavie-
Tpos. Tlox M()Ilyuhpnnauth mﬁapmublx

NOHAMAIOT cnuuym MOYIbHYIO (,W-‘IeMy
(EMC), npesiycMaTpHBAIONIYIO  TPaiALIo
PA3IMEPOR 110 TOPHIONTAIIM M BEPTHKAIA HA
Gase Mozynia 100 Mv (M) wan yKpynHenno-
ro mMouyis, kpathoro 100 mm Tlox mosay-
JIeM TIOHHMAIOT YCIOBHYIO CIMHMIY H3MCpe-

KOHCTPYKTHRHBIC  CXeMb
CTPOMTEARHLIX KOHCTpyKHi
Tlon  yHHQHKAMCH  KOHCTPYKYMBHBIX

CKEM NIOHHMAIOT NPHBCCHHE X K OTPARI-
MCHHOMY  KOIMMECTBY THNOB, MPHFOATLIX
IUIS YAOBJAETBOPERMS HYXKI CAMOTO Pa3HO-
0BpasHOro HasHavenns YHHUKAUMS KOH-
CIPYKTHBHBIX CXCM  CTPOMTE/BHBIX  KOH-
CTPYKINii NOIBOMACT PC3KO COKPATHTH KO-
JMMCCTRO THIIOPA3MEPOB  IEMEHTON KOH-
CTpYKIMT, 4TO NONOKUTEALHO CKAZBIBACTCA

s, s pas-
MEPOB  3JaMMil, MX  0JEMCHTOB, CTPOM-
TEALHBIX HIACAUI W DJICMEHTOB 0BOPYIOB
MU 3IANMA JUIH MHOTOOTAKHBIX IIPOMBILLI-

Ha UX (MOHOIHTHBIE KOHCTPYK-
WH), TEXHOJOTHI M3OTORJCHHA, TPANCIIOP-
THPOBARIM H MOHTAKE (CGOPHBIE KOHCTpYK-
wan)

JICHHBIX 3AHHG IPHAATA
CeTKa KONOHH 9 X 6 M TI0J1 BpeMeHHbie Hop-
MATHBHbIC HATPY3KH Ha TIepeKpbITHA 5, 10 1
15 KH/M? 1 ceTka KONIOHH 6 X 6 M 1101 Bpe-
MCaLIE HODUBTUBILIC arpyoKi 10, 15, 20

KH/M?, BLicoty ovaceit H npunnvaiot
Kpdnum yKpymHenomy moxyo 12 M, na-
npumep 3,6, 48, 6 M (cm puc 11) Cerxa
KOJIOHH MOXKET ObITh 10 12 %61

PCIICRAI 1 KORCTPYKTHBHLIX CXeM CTPOM-
TCNBHLIX KOHCTPYKUH ANIAETCA OCHOROH
CORPCMEHHOrO  MHAYCTPHATILHOTO  CTPOH-

TCALCTBA M NO3IBONACT CO3MATH CEPUM KO-
HOMMUHBIX THIIOBLIX IPOEKTOB IUTH MAcco-
RBOTO NPUMEHCHNA, BCICACTRHE HCTO CHM-
HKalOTCH CPOKH 1 CTOMMOCTH CTPOMTCABLCTBA

$x6 M (v puc 12) Tpu s1om gocti-
ralT  OKOHOMMM paboueii  IIOmAAM  Ha
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1 Y3708 X COMpAAEHII, 603 H6r0 HEBOIMO-

KEH TEXHIMECKHii NPOTpecc B CTPOMTCb-

cree  CraBjapTusanys sBAACTCS  BBICWIEH
Ha

HOE 3RaucHye. B pesyantate conocTanienns
BAPUAHTOR NPUHMMAIOT NPOCKTHOE pellic-
HHE, NPH KOTOPOM KOHCTPYKIMM HMMEIOT

crynemsio aspena
MOCTh NIePCBOA MATHTENBROO. KONHACCTEY
THIOBBIX KOHCTPYKIM B CTAHIAPTH, 4TO
TO3BONUT 3HAYMTEABHO NOBLICHTE Ka¥eCTBO
CTpomTCLROM oK OTCTyICHKC 0T
YHHQHUMPOBANEL KOHCTPYKTHBHBIX CXeM
UPHBOAUT K MOABACHHMIO AOGOPHBIX KOH-

S co-

p HLIX
3aTpaT BPEMCHM M CPEJICTB HA BCEX CTaMAX
NPOCKTHPOBAHIA U BO3BEIEHNS KOHCTPYK-
it

@ Ilpn paspaGoTKe THIOBHX HPOCKTOB
LUMPOKO MPHMCHSIOT NPHHLAN  GIIOWHON
KOMUOHOBKM 31aHMUI, COTACHO KOTOPOMY
BCC BCTIOMOIATEILHBIC HOMELICHIA 0GbeAH-
HAIOT B OIHO 3TaKC, NOX OHOM Kpbilci
TIpH TaKoii KOMIOHORKE AOCTHFACTCH MaK-
CHMAIBHAs TIOBTOPAEMOCTE OZHIX H TeX ke
THIOBLX 3/ICMCHTOB, YIPONIAIOTCS  Y3iBt
B MeCTax IpHMbIKaHii i YMEHBILACTCS KO-
JIMMECTBO TUNIOPA3MEPOR M3 1eTIHi

B CCCP

CTOMMOCTE B Ji/ie, HaHMeHb-
Wyio COOCTREHHYIO MACCYy M YAOBJICTBO-
PAIOT B HANGONbIICH CTEERH HCFCTHYECKHM
TPEGOBAHMAM TIPH BCEX NPOMMX DABHBIX YC-
SOBUSIX (HAZEKHOCTh, IPOTHOCTD, YCTOMMH-
BOCTB).

TIpn  NPOCKTAPOBARMH  MOHONHTHBIX
KOHCTPYKIMH NpeyCMATPHBAIOT [UTS Kak-
AOTO  O0BEKTA MMHMMAIBHOC KOJNMYCCTRO
YHUQHIMPOBAHHBIX Pa3MEPOB ceucHMii Ga-
JIOK, KOJIOHH W APYFUX DJEMEHTOR M UCXO-
JAT W3 MHYCTPHANBEBIX METONOB MX BO3Be-
seHus s apMUPOBAHMA  KOHCTPYKuii
WIMPOKO  HMCTOJB3YIOT  yHUDHIMPOBAKHbIE
APMATYDHBIC 3JICANA B BUC CETOK M Kap-
KACOR 3aBOJACKOTO m3rotosnchus IMpeay-
CMATPHBAIOT MEpOTPHATHS, OBCCTIeuHBato-
IMe AsBMTHC B y3laX OJEMEHTOR KOH-
cTpykumil nacTuecknx Aeopmanmii, 3na-
MMTCILHO  NOBHUIAIOMMX  CONPOTHRIICHHE
KOHCTPYKIMI  HEIPONOIKHTCALHOMY et~
CTBMIO BHENIRMX BO3/CHCTBMIL

raGAPHTRLIX MAPAMETPOR 3AANHHA, yiiHdHKa-
it penteinii

b
HOCTB. TIOZ TeXHMHECKoi S(PEKTHRHOCTLIO

W KOHCTPYKTUBHEIX CXEM 3aHHMAIOTCS KpyII-
Reifle NPOCKTRBIC MHCTHTYTH Opranm3o-
Rania ny6aMHas GMOMMOTEK THIOBHX NIPO-
€KTOB, KOTOpBIE ABJIIOTCA O0S3ATENBHBIMI
AR PUMCHCHA NPOCKTHLIMH M CTPOH-
TeLHBIMH OPraHWIAUHAME, A TAKKC NCii-

UPHATHAME,  H3TOTORARIOUUIMI  COOPHHIC
KeACIOOETORHBIC WBACANA 1 KORCTPYK-
i

PebOBAHMN K KOHCTPYKTHBHBIM CXe-
Maw. TIpH UPOCKTHPORAHKH CTDOTCAbHbX
KOHCTPYKuHii CietyeT IpHMERSTH

b
K HANGOICE MOTHOMY 1 ATHTCILHOMY Y10~
e

TPEGOBAMIMA ¢ YHETOM ROPACTAIOMIMX ICTe-
THUCCKUX  3aNpocoB smozeil  Peltiaiownmu
HOKA3ATENAMI TEXHMIECKOH HheKTHRHOCTH

"
SRASIOTCA DHEPrOCMKOCTL H TPYIOEMKOCTD
HX H3TOTOBJICHNS, PACKOA WCKOMMBIX MaTe-
PUATIOR, MaCCa, JONTORCYHOCTh H HAXCK-
HOCTH B DKCIUIYATAMM NpH COGAIOACHHN
YCTAHOBIEHHBIX UpABII,

THDHAIC. POUICHIA, KOTOPHIC B MAKCHMAE-
HOM CTENGHM OTBEAI Gl IKOHOMHMHCCKOMY
PACKOJOBAHMIO METAJUIA, JIECA M LEMCHTa,
MAKCAMAIBHOMY  CHIKCHHIO MACChl  KOH-
CTpYKIH, TPYAOCMKOCTH 1 CTOMMOCTH W3-
TOTORJCHMA W BO3BedeHuA 3iannii  [lpn
ITOM YUHTLIRAIOT MECTHBIC YCORNS paiiona
CTPOMTENLCTBA  BUX KauecTBO  CTpon-
TCABHLIX MATCPHAJIOB M M3JEINH, HAAMINC
3aBOZOR COOPHBIX KE/C30OCTORKBIX KOH-
CTpYKUMii, OCHAICHHOCTh  CTPOUTCILCTBA
MALIMHAMA M MCXaBH3MAMM
TeXHUKO-DKOHOMMYECKOE  0GOCHORaHME
UDHHATLIX Pellleniit NpH 1POCKTHPORAIMI
KOHCTYKIUH WMEET HCKIOUATEALNO Bax-

Tox i oddexr
TOHMMAIOT MUHAMYM NIDHBC/ICHIbBIX 34T
HA TOTOBHIE KOHCTPYKIMM @ fcics OHa
NOBHILIACTCA 32 CYET NPUMCHCHHS pPaumo-
X TOHKOCTCHHBIX MPOCTPAHCTACHRLIX

n (cratmicexn 3
JMMBIX) CHCTEM, KAMHSI, GETOHOR W CTACH
CHHOM IPOMHOCTH U

JIETKHX GETOHOR W KAMCHHBIX MATEPHAIOR
HanGosiee UeeCOOGPASHLIMHA CHHTAIOT KOH-
CTPYKUMM C JIyHIIHMH TEXHMKO-IKOHOMHUYE-
CKUMH NIOKASATESSMH TIDH  RCEX  NPOMMX
PaBHBIX  YCHOBMAX  (HAJCKHOCTD,  MHAY-
CTPHATLHOCTD, TEXHOJOMMUNOCTh, JKCILIYa-
TAUMOHHBIC  KAMCCTRA,  DKOHOMUYHOCTH
noap)
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Texmuko-3KonoMmTeckyio  bihexThs-
HOCTh KOHCTPYKIMil OUCHMBAIOT Ha BCex
JTamax  UpOCKTUpOBaHMA DM BHGOPE
OOBEMHO-IUTARUPOBOYHON 1 KOHCTPYKTHB-
HOJH CXeMBI 3/IaHMS; WICHEHNH KOHCTPYKIH
Ha CGOpHBIC IEMCHTH 1 BHGOpE (opvbI
1 Pa3MepOB CEHEHMA HNICMEHTOB, HA3HAYC-
HAH HPOEKTHON MApKW KaMHs WAH Kiacca
GeToma, Kiacca CralbHOM apMaTypH, yeTa-
HOBJIEHMN CHOCOGOR APMMPOBARUS, TpAHC-
NOPTHPOBAKMS, MOHTAXa KOHCTPYKUHil
BO3BEIICHIN JAHMS
Te

TeNbHBE HPOLECCH B TOMHOM COOTBETCTBHM
C HPOEKTOM NPH BHICOKOM KaueCTBe CTPOH-
TebHBIX paboT.

§ 3. Ipumenense.
TlepcnexTHBL PasBuTHA

1. Tipuvenenne. Kaveninie n apmoxa-
MeHHEIE KOHCTYKIIH HCIIONIL3YIOT BO BCEX
KJIHMATHICCKHX paiionax
@ KaMenHble  KOHCTPYKIMM — [IPUMEHSIOT
B KAUECTBE HECYNIMX KOHCTPYKIMil 117 BHC-

CTPOMTENBHBIX  KOHCTPYKIMi
B COOTBETCTBHA C MHCTPYKuMeil no onpeae-
JIEHMIO HKOHOMMYECKOH H(HEKTHBHOCTH Ka-
NUTAALHEX BAOKeHMH B cTponTenseTae (CH
423-71),

TexruKo-oKOHOMIECKAs HpHEKTHBROCTE
KEJIEIOBCTORNBIX  KOHCTPYKIAH, 0COBEHHO

¢ orpanu-
YCHHBIM  IKCUCHTPHCHTCTOM  IHIIOKEHHS
BHELIHUX CH1 ADMOKAMEHHEIC KOHCTPYKIHI

obnacts Ka-
MEHHBIX KOHCTDPYKIAi, NpubmKas nx K ske-
nesoberomnbiM.  KaMenubie  KOHCTpyKumMu
HEAOCTATOMHO COBEPIICHHBI /Ui 3JaHMH

1HO
1 B GOABLIMICTRE CAYHACH BLILIC, YoM Y Ka-

" , NOABEPIAIOUIXCA [HHAMU-
GOKHM  BOBACHCTBAAM, 1T CTPONTENLCTRA

MEHHBIX, i
KoHCTpYKuMiA B 0Biwiedi CTOMMOCTH MaTe-
PHAJBHEIX PECYPCOB, HOTPCOIACMBEIX B Kamli-
TAJIBHOM CTPOUTENTLCTBE, CTOMMOCTD XKesie-

KOHCTPY KIya# 25%.
TloarOoMy HEOGXOAMMO CTPEMUTBCS K TOJTY-
YeHIIO peue-

paioHaX, B YCAOBUSX BO3-
Aew:tnux ArpeccHBHOli Cpesibl, CHCTEMATHYE-
CKMX TeXHOJNOTHUECKHX TeMICPATYP BbIIIC
100°C, B 30HaX BeYHON Mep3/OThl, Npoca-
JOYHBIX ¥ HAGYXAIOWMX TPYHTOB M Ha 1OA-
pabaTbiBaeMbIx Teppmopuxx, Hapsiay ¢ ne-

Mmcpummmu

Huit KOH=
cTpykumit u(x,puﬂn(m IPUMEHEHNs IKOHO-
MHYHBIX WLX(\LIHMX mepuanon HOAHOTO

(kupray, n Ge-
TOHHBIE KaMHI, C"Jlmuuue KaMBM 1 ﬁmmu
W3 JIETKHX M AMEMCTHIX GETOHOB) PCKOMCH-

cuoifcts, concpuleﬂcmnmnm TexsoNOrMN
HITOTORIICHHS W MOHTAKA, CHIDKEHHA TPARC-
HOPTHEIX PAcxOfloB, yAN(UKawMH M CTa-
JAPTHIAUMA KOHCTPYKTHBHLIX CXeM M 01
JCALHEX COOPHBIX JIEMCHTOB, COBIO R
TpeGoBatiii (TeXHIYCCKAX NPABAA 11O KO-
HOMHOMY ~ PACXOOBARMIO  CTPOHTE/BHBIX

wmatepuaios» Takum  oOpazom, pesepsb!
IS CHIDKERNs! Mu’l(.pndll(\eMKNﬂ n, onep-
roemKkocTH, Ka-

ayeres
MATCPHATB  (W3BeCTRSK, Ty(), BhINMwIH-
BAEMbie M3 MACCHBOB FOPHBIX LOPOJL
@ Jestes0BeTONMbIE KOHCTPYKIWI WHPOKO
HCIOMB3YIOT B KATMTANLHOM CTPOHTENBCTE
1IPH BO3JEHCTBHM TEMIICPATYP HE BLILIE
50°C u ne mmxe —70°C. B xaxmoi orpac-
N IPOMBILLIEHHOCTH 1 KWJIMIMHO-TPa-
KJAQHCKOM CTPOHTENLCTRE MMEIOTCH IKOHO-
MHYHBIC GOPMBI KOHCTPYKIMI U3 COOPHOTO,
m c6 rHOTO

MeHHBIX §

P!

JAIEKO He MCYEpIARBL 3474 POCKTHPOR-
LIKOB 1 TPON3BOZICTRCHHAKOB 3aKAOUACT-
A B TOM, WTOGH pACKPHIBATH OTH pe-
3epubt.

Tosbko TIATETBRAR

Bo MHOTUX cyuasx KOHCTPYKUHH U3 Ke-
Ha-

0)
nawm crabhbX, K BAM OTHOCATCS  aTOMHbIC

B
Ha BCEX CTAIMAX NPOEKTUDOBAHHS (pacver,
KOHCTPYNpOBakie, COCTaBieHue pabounx
uepTeReH) NO3BONAET CO3ABATH NPOEKTHI
KAMEHHEIX # KC/IC300ETORBIX KOHCTPYKIIHii
BHICOKOTO Katectsa [1pOM3BOCTRCHABIE Op-

Mottse yerpoictaa,

MOPCKHE COOPYXKEHMs, MOCTBI, A3POLPOMBI,

A0porH, GabpUIHO-3aBOJCKHE,  CKIALCKME

" 3paHMA 1

TOHKOCTCHHBIE  NPOCTPAHCTBCHHBIC — KOH-

CTPYKIMH, CHIOCHI, GynKepa M pesepByapbl,
@

a oGssatint b crpou-
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NOJ NPOKATHRIE CTaHhl M 1OJ MAUIMHHI
© MBAMHYECKMMM RATPY3KAM, GAMIIHM, BEL-
COKHE JIBIMOBBIC TpYOLI, CRAM, KCCCOHHBIG
OCHOBaHMS, NOMIOPHBIC CTCHE M MHOIMC
ZpYIAie MACCHBHBIC COOPYXCHUS

Bonbiioe npuMencane kefe3o0eTon Ha
XOIHT TPH YCTPOHCTRE HaGEPEKHBIX, TENNo-
WM THAPOIEKTPHIECKUX CTAHIMH, MIOTHH,
U030, AOKOB M ADYTHX THAPOTEXHMC-
ckux coopyxcruii JKelleaoBeTon ABsCTCA
HC3AMCHAMBIM CTPOHTEILHBIM MATEPHAIOM
B CAHATAPHO-TEXHMYCCKOM H TOI3CMHOM
CTPOHTCALCTBE OH B 3HAUATENBLHOM CTe-
NeHH BLITCCHAJI JAPCBECHHY W MCTajil UM
[OpHBIX Pa3paboTKax B CTPOUTCILCTRE Ke-
N€IOGETORHbIX, CYIOB M IIABYWHX AOKOB
eme g0 poiikb CCCP  moctar smawm-
Teanibix pesyreraton  Ha  warotonacine

SHHCHHBIX

pacxonyeTes 2. 3 pasa, a Ha WITOTORIC-
H¥e T, BacTHIOB, TPYG B 10 pas Menbie
MeTanna, UeM Ha C

HOCTH KOHCTPYKIMH, CHWKCHHE WX TIpiBe-
JZICHHBIX 3aTPAT, MATEPHANIOEMKOCTH, JHep-
FOEMKOCTH, TPYAOGMKOCTH M3rOTOBJICHHS
1 MonTaxka, 4) paspaGoTKa HOBKIX, yTOUHE-
HHE M YNPOEHHe CYIECTBYIONUX METOLOB
pacHeTa KOHCTPYKIUH, 0COBEHHO MpOCTpali-
CTBEHHBIX, TOHKOCTCHHBLIX M C IpeaBapi-
TC/BHBIM HATISOKCHACM APMATYPEI, 5) pas-
BHTHE MCTOJIOB PACHETA C MCHIOMB3OBAHMEM
OBM M BLICOKOUPOUIBOTMTENBHBIX METO-
108 KoneTpyuposania (CAITP), Texonorm
H3TOTORJCHNA W BO3BCICHHA KOHCTPYKIMii
CBOPHbIX, COOPHO-MOHOMNTHBIX M  MOHO-
JMTHBIX, 6) TOBHINICHUE KAYECTBA, YNDOHE-
WHe W yICHICBICHHE CTHIKOB  COOPHBIX
B CGOPHO-MOHOJMTHBLIX  KOHCTPYKipit;
7) n3ydennc (MIHKO-XMMUYSCKHX 1 MeXa-
HIMECKNX  NPOUECCOB  B3anMosericTsis
CTABHOM APMATYDH C GETOHOM B LeJAX
naubosee sdpekrnsrol Gopebe ¢ mossie-
HHEM M PACKDLITHEM TPEUWMH B KOHCTPYK-

wnx, 8) METON0B N0/~

2. Mepenexrussr passumna. K
KOHCTPYKWHN M3  IITy4HBIX  MATEpWAZOR
(kupimity, Kepammka, G0KH)

Gopa u m3r +Gerona
JHEIKOTO W SAEHCTOIO), G TeM TOGE! mouty-

JARAMATh GOALLION OGHCM B COBPEMCHHOM

Hath anee
cBoficTBamu, 9) NOBBILCHUE CeHCMUUECKOH
" - o

crponTeetse Pasniie Kon-
CTpYKWHH  WAET MO UYTH  ykpynHesus
WTYIHLAX  MATCPUANOB . TPHMCHCHMA

KPYITHBIX KAMCRHBIX G0KOB 11 Haneseii

Kef1e305CTORHbIE KOHCTPYKIHH, OCOOEH-
HO IIPCABAPHTENBHO HATIPAKCHABIC, MOTYH-
M MACCOBOC HCIOAL30BARNG B CTPOUTEI-

10) yBe/MuCHHE [0/FOBEYHOCTH KOHCTPYK-
M B 3@HMAX C ArPECCHBHBIMU Cpejamm,
a TKKe NIPH OKCIUTYATAUNA B HM3KHX M BhI-
COKHX TeMuepaTypax

@ OCHOBHHIM HAUDABICHHEM TEXHHYECKOH
NOJNMTHKM B ODJACTM  CTPOMTENLCTRA

CTBE H HMECIOT s
P —

@ OCHOBMLIMH HANpARICHUAMIE B COBC-
WIEHCTBOBAKNM KeNe306eTONHBIX KOHCTPYK-
Wil (CRIDKCRHC CTOMMOCTH TIDH  OHOBPC-

ero CTOUMOCTH, Hep-
FOEMKOCTH 71 TPYOCMKOCTH 1P BLICOKOH
JIONITOBEYHOCTH M HALEKHOCTH 3/aHui, 10-
BLILICHHE TCXHOJIOTHYHOCTH KAK OTACABHBIX
9JIEMEHTOB, TaK M KOHCTPYKIMA B uesom
K

MeHHOM KavecTsa) BpeMert pac-
1) ynowsernoperue 1 i npoctpz ®

Ho «Te npamn CTBC  TOAYNWIH  HONHOCGOpHEIC
o 3 crpon- ackbic 1t Miior

TenmHbx matepmanomy  (TI1-101—81),
2) npHMeHeRNe KORCTPYKTHBMBIX  peUICHIH,
CHWKAIONUX Maccy KORCTPYKUMiE W 0380~
oW HAMBOICE TOANO  HEOMOATH

3AHUA N 31aHUS M3 OGLEMHBIX IEMEHTOB

M0/ KAPKACHBIMH [OHAMAIOT 3JAHKs
(PUC 7), OCHOBHOI Hecyleii KoncTpyKuHeit
KOTOPHIX ARARCTCA KCACIOGCTONNM Kap-

Geronos

choffctea ne ac, w3 KOAIOHI W pureneii i
Mar TCPHAJIOR, MECTHBIC CTPOHTENBHBIC MaTe- 13 OZHHX KOJOHH (DN Ge3purenniiofi cxe-
PHAJILI, GETOHRI BHICOKNX KIACCOB (40 1 Bhi-  Mc) Be3pHre/iuHas cXema yMCHBIIET KoM
1ii€), JerkiHe GETOHbI, XONOMHYIO NPONMTKY —UeCTBO MOHTAKHEIX OJCMENTOB, OBy

n Mace! He-
apvatypy (1000 MITa W Bouue), MeXawtan-  rovact ficTo T KoHCoNeH

POBANHOC 1 ABTOMATHIMPOBANNOC H3TO-
ToBJCHHE  KOHCTpYKIWAH,  3) NOBhCHKE
JIOJITOBEYHOCTH, HaJACKHOCTH H TEXHONOTHU-

Ha KOJIOHHAX 1 YIPOIIAET MOHTAX KapKaca
Kapkacuble 31aHMs  H3-32  OTHOCHTCIHBHO
GONBIIOLO KOMMICCTBA CGOPHBIX 2IEMEHTOR
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Puc 7 Kapracioe 3nanve

OKAILBAIOTCA BOJICe TPYAOCMKIMH B W3TO-
TOBJCHMH M MOMTAKC M MeHee OKOHO-
no c

3matuavin OHH 1EICCOOBPA3HEL IPH BHICO-
Te 3xanmii He menee 10 oTaxeii 1 WHPOKOM
NPUMEHEHUH B OFPAKAIOIINX  KOHCTPYK-
WHAX  (MQHEAM  HADYKHBIX M BHYTPEHHMX
CTel), MaHeNsX NeperopoioK, NepeKPLITHIX
JICTKIX TEMIO- U 3BYKON3OJAUMOHHBIX Mate-
puasion

Tlox GeckapkaCHbIMH TOHHMAIOT 1Al
(puc 8), B KOTOPLIX NOANOCTLIO OTCYT-
CTBYIOT KOJOHHDI, pUrein W OGRAZKH  (o-
CTOAT OHM M3 KDYNHBIX YJICMEHTOB (waiwe
RCETO PA3MEPOM Ha KOMHATY) — maHescit
CTeH, NEPEropofoK M IUMT NEPeKphITHiA
Beckapkachbic  KpyHOTAHCABHBIC  31AHMs
CTPOSIT B OCHOBHOM C HECYLUIMH 110N
PEHHBIMH CTCHAMH ¢ WAroM 10 6 M u Go-
Jee B TaKMX 31anusx NOJHOCTBIO HCTIONb-
3YIOT HECYIyI0 CIOCOBHOCTH TONICPEHHBIX
cren [TaHean HAPYKHBIX CTCH BHUIOJHAIOT
TOABKO TENIO3AITHBIC (pYRKIWMH, 10ITOMY
HX H3COTOBJAIOT M3 JICTKOTO MECTHOTO Ma-
Tepuaa

B

3paunAx N0
C KapKacHLIMM B cpejtiiem Ha 20

20

coxpa-

IACTCA  MFCHO MOHTHPYEMBIX DJIEMEHTOB
M BLIPABHMBACTCA WX MAcca, BCICICTBHE 4e-
rO  CHMKAIOTCA ~ CPOKH  CTPOMTEALCTBA
M YMCHBIIAIOTCH NPHBCACHRBIC —3aTPATht
B HUX 1PECTABIACTCH BO3MOKHOCTH NCpe-
JauM YCHJIHI Mepe3 NOACTANAIoWMt  pac-
TBOPHLII C10#, 470 TI03BONRET Ha 60 T0Y
COKPATHTH ~ MACCy — METAJIMYECKHX  3a-
KJTA/HBIX YaCTeH M HOBBICATh KalUTajib-
WOCTH 3;ARMH B OTHOUICHIN MOBPCKICHHS
3AKNAMNLIX CTATLHIX feTasicit KOppo3icit
win orHem

Moz 31annsMH U3 OGBEMHBIX HJICMEHTOR
NOHHMAIOT  3JAHHA,  MOHTHpYeMble W3
KPYNHBIX OGBEMHBIX 630KOB (pHC 9)  Hix
KOHCTPYKTHBHA CXEMA B GO/BIINHCTBE Cliy-
aeB ABAAETCH GCCKAPKACHOM. DTH 31aHHA
OCOGEHHO NEPCIICKTHRHBI, TaK Kak B 0OJib-
Lweii CTENCHN OTREHAIOT TPEGOBARMAM Y-
CTpHAIMBAIMA M NO3BOMAIOT NOMTH MOSi-
HOCTBIO NEPEBECTH CTPOMTEILCTBO 31aHMik
Ha 3aBOSICKOJ KOHReHEp, BKAIOUAS BECh KOM-
IIEKC  CAMTAPHO-TEXHHMCCKHX,  DIICKTPO-
MOHTAKHBIX 71 APXHTCKTYPHO-OTACTOYHBIX
paGor Ha CTPOMTCILHOM MIOWALKE RLION-
HAOT [MML MOHT&X TOTOBLIX KBAPTH

MHOrOITaXHbIC IPOMIBOJICTRERHLIE Kap-
KACHLIC 3JAHMA C GAJOMHLIMH TICPEKPLITHA-
Mi (puc 10) nOAYWHM UIMPOKOE pacHpo-
CTPAHEHMC B XMMHMCCKOW, paMOTEXHHUC-
CKOM M APYIMX OTPACAX NPOMBIILIEHHOCTH
T10 5Toji CXeMe CTPOAT TakKe MHOTMC 06~
IMCCTBERHbIC 3/(aHHA

Puc 8 Beckapkacioe 3aaime
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Puc 9 3nanne w3 0OBEMHBIX 2jEMEHT OB

Viemmcnie uncia sTakei ckavbisacTes
IMaBNBIM OBPAIOM HA YCHICHMN CCHCHHA
KOJNOHH W BEPTHKAIBHBIX CRAICBEIX JiMa-
(ParM HINKHIX ITAKCH, HTO MeHbIlC BANSCT
HA 3ATPATH MATCPHAIOD W OGWIYIO CTOM-

MOCTb 37aHHs, MEM YBCITHUCHHC TOJILHHBL
HECYIMX NaHenci B GecKapKacHbIX 3/IaHAAX
B KADKACHBIX 31aHUAX LIENECOOBPA3HO rOPU-
3OHTAJLHBIC HATPY3KW NCPCAABATL  ANPY
KECTKOCTH W3 MOHOJTHOrO kele3oberona
Kapkac 3nanus NpuBs3BIBAIOT K APy KecT-
KOCTH H OH BOCHPHHHMACT TONBKO BCPTH-
Kanpmbic narpyska Ilpn GoJbumx pasme-
PAX B TAanC W GONBUIOH BRICOTS 3anus
© MOHOZHTHBIM SJIPOM KECTKOCTH OKa3bi-
BAKOTCH IKOHOMHYHCE KAPKACHBIX 3nammit
©e3 Aapa KECTKOCTH
Muor Ianus ¢
Mu HepekpbiTaaM (puc 11) coopykarot Ha
HAX MHICBO
u apyrux cTBAX
C MOBBULCHABIME TPCOOBANUAME K MHCTOTC
nomerenuit
Haubonee IKOHOMUYHBL  MHOTOITAK-
Hble 3ANMS C YKDYIHCHHOH CCTKOH KO-
Jonn (6 x 12, 6x 18, 12 x 12 m), TaK Kak
OHi 0BCCIICUHBAIOT GHICTPYIO H PAIMOHATb-
HYIO TICPECTPOIiKY TCXHOJOIMH MPOM3BOA-
CTBA B MHOIO3TAKHBIX 1POM3BOACTECHHBIX
IAHBAX 1ETCCOOBPAINO NPHMENATH el
BAPUTCIBHO HANPAKCHHBIC PATCTM C BHCII-
M apvipoBanuem. MOHOTUTHEIC KeNe30-
GCTONHBC NCPCKPHITHA WA HOKPBITUS
¢ BHCWINCH MPOGUIMPOBANNOI TMCTOBOI
apMaTypoit BO3BOAAT GC3 PUMCHEHHS ONa-

Pic 10, MHOTOYTAKHOE KAPKACHOE 3AANHE C GANOHHBIMH TEPCKDBITHAMN

1~ hynAamCHTE 2~ KOAOHHH* 3 — PHTCAMH (rAQWibIE GaIkn), 4 — ITNTH Tepekpi-
THE 5 — HCYUIMC. KONCTPYKUKW ROKPBITHS; 6~ MATH TIOKDHTHA; 7 — HeCymas
crena 3 Kpymiix 6iokon
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Puc 11, Miorosraknoe c5opHoe 3anie ¢ GeIBATOMLMN NepexpHTHAMI

a- paspes, 6 — naan
nwTa 4 - NposeTHan nANTa

TMEPCKPHITHS, | ~ KOJOHHA, 2 ~ KamuTENh, 3 — MEKKOTONHAR

nyBkin DOPMOii ATA MK CTYKHT HPOT
POBANMLI HACTI, YIOKEHHDI HA Hecyimme
KOHCTPYKIL — GATOUHYI0  KICTKY, npo-
TOHBL, HECYIUC CTCHBI, HACTIUN WCTIONB3YIOT
B KA4ECTBE NOAMOCTEH, a 1oCTe yKknaaku Ge-
TONA OH ABAACTCH APMATYPOIl MIHTH

B ueiax coyuanns rwbKoi miaHMpOBK
1IEXOB, MO/ICPH3AINN 1 YCOBCPUICHCTBOBA-
IS IPOM3BOACTBA B MOCIC/HCS BPEMA BCE
UWIPE BHCAPAIOT B CTPOMTCIRCTBO MHOTO-
OTAKHKIC POIBOACTBCHHBIC 3/IAHMSA C TeX~
HUMCCKUMH DTAXKAMH W MPOTCTAMA MEKy-
YTOKHBIX TICPeKPRITHA 710 36 M (puc 12).

e aE|

9000

Puc. 12 Muorostaxsoe cGopioe 3aamne ¢ Mex-
epMentBIMI aTaKAMH

§ 4. K
Ge3 MPEABAPHTE/ILEONO HANPSKEHUS

1. Cymmocre ® npemvymecrsa. Kak
u 11060/ ApYro# MCKYCCTBENHBIH WM ecTe-
CTBeHNbIH KAMERHBIH MaTepian, GETom Co-
HPOTHBIETCA pasphiny IpHMEpHO
B 15 20 pas cmaBee, uem cxarmio. Kpome
TOTO, OW ABJACTCA XpYHKMM Marcpua-
nom.

Cpeusis OTHOCHTENbHAA IPEACTBHAS PAC-
TAKUMOCTL  BeTona &y, = (Al, /) 1009 =
=0015% (0,15 Mm na | M) npumepro B 13
Pa3 MeHblIe cpeaneil OTHOCHTENLHOA Ipe-
DETBHOM CRUMAEMOCTH £y, = (Al,,, /) 100 % =
=029% (2 mm na 1 m). Umenno xpynkocrs
He HO3BONAET BO MHOTHX CIYHasX MCHONh-
30BATH MPOHOCT GCTONA IPH pacTKCHMMN,
DaKe KOrJA HANPAKEHHS, BBISHBACMBIC
BHEUIHUME CHJIAMY, HEBEAMKH 10 00BAC-
HSHCTCS TEM, MTO W3-3a KoncGanmii Temuepa-
TYPH, HEPABHOMEPHOrO BBICHIXANMS, CIIy-
HAWHRIX  AMHAMHEMECKMX  BO3ACHCTBHIT Tpe-
WuEbL B GETOHC MOTYT BOSHMKHYTH einie
B nepuon crpoutenbersa [losromy us Ge-
Tona P , Bocl
MAKOLIHE CKUMAIOWME YCHIHS. CTCHBI, Mac
CUBHbIE (DYHAAMCHTBI, KOJIONHK, HOANOPHBIC
CTEHKH M JIpyrHe coopyxenns Beronmmic
KOHCTPYKUMH NPHMEHAIOT MHOTAA IPH pa-
Gore na u3rub NpH MAbIX PACTATUBAIOLIAX

I~ peGpuciiie marh M, 2
b, 3~ nycrommme w12 (15)x 6 m, 4—
KOMOMHH
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LleHTPabHO PACTAHYTHIC, BHELEHTPEHHO
CKATHIC UIH PAcTAHYTHie M M3rnbacmbic
MEMENTH, HCCYIas cocoBGHOCTh KOTOPHX

IPOYHOCTRIO
MOCTBIO) MaTepuaia Ha PasphiB (pacTsie-
nHe), BHIIOMHANA OOLMHO W3 achuuMTHON
CTAIIA WM HEJONrOBEMHON PEBECHHBI

Vcc/ienoBamits MOKasas, 4To Paspyliic-
nue GETOMHBIX GAlloK HPOMCXOAHMT OT pas-
PHiBa HIKHAX (HAMBOJICE PACTAMYTHIX) BOO-
kou (puc 13, a). Ipn stom Hecymax cro-

CKATOW 30HBI, CIEJOBATEALHO, NPOTHOCTH
€c 0 CpaBMeNHIo ¢ GeToNNOf (HEapMupo-
BaMHOi) GANKOli B 3ABUCHMOCTH OT K1acca

GeToma  MOXCT  BO3DACTH  NIPUMEPHO
B 15 20 pas.
Kenesoberonom HA3LIBAIOT KOM-

WreKCHbii CTPOMTENbHBIH MaTepHan, B Ko-
TOPOM BETOH M CTANBHAS APMATYPA, COCLHU-
WEHHBIC BIAMMHBIM ClCTICHUEM, paboTaror
1O/ HATPY3KO#H KaK €IMHOE MOHOINTHOE Te-
o Ilpa aTom umeercs B Buay, 4TO GeToH

cobrocTs ckaToif 30HbL Gamm 9
cs e Gonee veM Ha 5. Ecna ycunuth
pacTanyTylo 30My Gankm Tak, 4ToGe Oma
MOTTa BOCUDHHHMATH HeOGXOUMBIE PACTS-
yonmns, T0 COOTBCT Gy-
JIET BO3PACTATH HeCYIAA CIOCOGHOCTR BCCH
Ganku, BOIOTH A0 HOAHOIO HCYEPHAHHA
HPOHOCTH €e CKATOM 30HbI

B @3NAIACTCA J1A BOCHDUS-
THS CKUMAOIIIX YCHITMiE, @ CTATLHAS APMA-
TyPa — IPCHMYLICCTRENHO PACTAIMBAIOMINX.
lNpu Takom pacnpesenchun Qynkumii Me-
K11y GETOHOM U CTATBHOI apMaTypoil Kelie-
306eToN, B 0CHOBHOM (98 %) KaMeHNkL Ma-
Tepuas, CIOCOSEN BOCHPMHUMATH PACTATH-
BAIOWAE YCHTHA BIVIOTH A0 IHOMNIOTO Wc-

HanGoxee ™ M,
NO3BOAOWIAM B WIMPOKIX MPEAETAX NOBK-
WaTh COMPOTHBIACMOCTh PACTAHYTHIX 30H
GoTommEIX GAJIOK, OKA3ANACK CTATHHAA Ap-
Matypa (puc 13, 6), O/IMHAKOBO XOPOILO CO-
HPOTHBAROWAACA PACTARCHHIO It CRATHIO
OTHOCHTEILHOE YATHIICHHE CTATA DM pas-
PhiRC B COTHH a3

pecymeii cKaroit

J0HBL WIHGACMBIX, BHCICHTPCHHO CHATHIX

W pacTARYTHIX afementon, JKencaoberon

MOKHO ACCMATPUBAT KAK KOMILICKCHi
arepua.

AHMIOTPONHEH (T © AABHCHMOCTRIO MEXAHH-

YECKHX M AeOPMATHBHEIX CBOWCTB OT Ha-

OTHOCHTENRHOC  yumMHenHC  Getoma
Cranm, — npouskit yIpyromacTicek il Ma-
Tepuan

Tpn 10CTaTOYHOM apMUPOBAHME Kele-
3o6eronnas Ganka paspymmrcs npu 1o-
JHOM  MeuCplaHuK mecymeil  crocoBHocTH

ACHCTBA BHCUIHMX HATPY30K),
0ByC0BIeNHOl APMUPOBANKCM . HEMHCH-
HocTbIO hOPMMPOBAMIS,  CBA3ANHOI
C TPCIMHOOGPA3OBANNCM, TUIACTHICCKUMEA
cpojficTramu Gerona u cranu

Tloa Keae306eTOMIBIMI KOHCTPYKLILANH
6e3 NPCNBAPHTCABHOTO HANDAKCHHA MO~

Puc 13 Cxema paspymwcns 6aixu
@~ GeTomNoM;  — Kereso5eToNmoi
Wyras 3oma Ganc; 4 ~ wopMa
Jenite Gerona ATl 30Ms

M TPEUMHL, 5 —

o 1~ nyacsas (weiirpaannas) niockocrh 2 o o com Gankn, 3~ pact
KIOIHKIE TpeWHI, 6 ~

arypa 7 — pasapob-
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MAOT KOHCTPYKIMH, B KOTOPHIX apMatypa
ylOKeHa 663 NPEBAPHTCIBHONO HATIKE-
1S OCHOBHHME NPCHMYIICCTBAMM KeJIC-

a NAIPAKCHHC B APMATYPC B MOMCHT Tpe-
iooGpazopanis

300CTOHHbIX KOHCTPYKUUH SBAAIOTCH BHICO-  Osere = Eorcls = 2Rpq ser E =20R,, ,,, (@)
Kas TPOUHOCTB, JIOMTOBENHOCTh, OTHECTOMH-

KOCTh, CTOHKOCTH MPOTB AT Huro CT 3 ans manGo-
B el 7ec MaccoBoii APMATYPHL M3 CTANH KIacca

MaJIbIC  SKCITYaTaMONHBIC  pac-
XO/Ibl HA COJIEPKAHNE 3[AHMH M COOpYKe-
M, CUCHEHIMHOCTD, SKOHOMIMHOCTL BBUY
NOBCEMCCTHO  PACTIPOCTPAHCHHOCTH CHPh-
CBBIX MAaTCPUANOB
. Henocratkn. Ochopibie HenoctaTku
HKene306eTOMMBIX KOHCTPYKit Ges npesma-
prTeIRHOrO HanpskeiHa (663 Manpsracmoit
APMATYpB) HCCTIOKHO MPOCTCAUTH HA TPU-
Mepe paGoThl 101 HArPy3Koil NPOCTOi Gan-
xi (em puc 13, 6) 3a cucr cuemscnus ¢ ap-
MaTypoii 6CTOH pacTAHYTON 30HMB Ganku
paGoTacT Ha pacTskemde HOj  BO3acH-
CTBHCM BHEUINCH HArPYIKM BMECTC C apMa-
Typoii TIpeneabuas pacTskHMOCTh GeToma
w=0,00015 B coTHN pa3 HIDKe npenenh-
Ol PACTAKMMOCTH CTATbHOM apMaTypbl,
NOITOMY MU COBMCCTHOM PAaCTSKCHUN CO
CTANBIO  LETBbHOCTH  GeTona  coxpansercs
TOABKO B HAMATBHLI NEPHOA HKCIUTyaTAINH
VuuTHBAR, UTO S0 NOABIEHHS TpEIUH
JeOpMAIH GETOHA €, PACTANYTOH 30MBI
GaiKu HA YPOBHC APMATYB 1t APMATYPHI £,
B 11060fi TOUKE MX CONPUKOCHOBEHNA PABHbI
Mexty coBoii, monyuum

b O/ (ViEy) U]
Hanpskenue B apMarype, 10 3aKoHy
Tyxa,
o
Opes @)

\
e o= E,/E, - xoxpumuent npuscxenus
apMaTyphl k GCTOY, NOKASHIBACT, HTO Kak-
ZYIO CAMHMIY ILIOLIA/H CEMCHHS apMaTyphl
MOXHO YCTIOBHO NPUPABNATH 0 €AWHALAM
niom@ans GeTona M NPUBECTH MaTepHan ap-
MATYPh K MATCPHATTY 6CTOIA, T € HOTYHHTH
OIHOPOJIHOE (npHBE/IEHHOE) GETOHHOE Ceve-
nie, v = 0,5 — kodphmueHT yupyrux ne-
opmaimii Getona npu pactsKenum

C BOIPACTANHCM BHCINCH HAIDY3KH HA-
NpSKEHIS B GETOHE PACTANYTOH 3ONB Cove-
HUS BO3PACTAIOT /10 NPE/ICNA NPOYHOCTH Ha
pactsKenne Rpr vor M GETOH HTOM 30HBL Ha-
UMHACT TPecKaThest, jedopmanms  Gerowa
B MOMEHT TpelnHooGpasoBanns

£ere = Rog sor(ViEy) = 2Ry o/ By @)
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AT ona kmacca B30 oy =
=225 MIla Vuntinas passurse neop-
Mauuii 0A3yuCCTH BeToNa, CHEKAMOLME BO
BPEMEHN PACYETHBIA MOAYNL jchopMaimmn
Ep, nclicTBHTCIbHbIC HATPKCHAS B APMATY-
pe B neproi oBpasopanus TpeuwH MOryT
aocrurars 30 MIla u Gonee Ommako ux
3UAYCHUC BCET/IA OCTACTCA HEGOMBUIMM 10
CPaBHCHHIO ¢ pacveTHOH  NPOYHOCTAIO
CTASIbHOA APMATYPH 3HA'HT, K MOMCHTY
TPy B p: yToii 30mC
Gankn (shix0x pacTamyTOro Getoma s pa-
GoThi) apmarypa c1a6o nomoraer paGore
PACTANYTOl 30HEI, BCAGACTBHG TOFO B HEil
00pasyloTcs W PAcKphIBAIOTCS MHOTOYHC-
JICHHBIC TPCLWMIBI HA PAHHMX CTAZMAX Pa-
GOThI Ganku, WTO BECHMA HEKEIATENBHO,
TaK KaK B TPCILMNBI MOKET NONANATh BIATa
$1 BRIZHIBATE ONACHYIO KOPPOIHMIO APMATYPLL
Harpyska B MOMENT 06pa3oBanis Tpemm
oBhMHO cocrapaser 15 25% paspymaro-
e
C yBenuienueM BHCWINEH HATPY3KH T
UHHACTCS AKTUBNLIA NPOMCCC PASBUTUS 11O
BLICOTE CEYEHHA W PACKphITHA pance obpa-
30BAHHBIX TPCIMH 10 /nuHe Ganku Bene-
CTBHE 3TOTO GHCTPO YMENBIUIACTCH BHICOTA
CKATOMN 30HBL 4TO PE3KO (10 5 pas) cumkact
NPHBCACHHLIA MOMCNT HHCLAM  CoMenns
I @ CICAOBATENBHO, M KECTKOCTH Galku
D10, B CBOIO OYCPE/B, CTIOCOBCTRYET Pe3ko-
My Bo3pactanuio nporn6a Ganku f, naxous-
LEr0cs B 0BPATHON 3aBUCHMOCTH OT NpHRC-
JICHHOTO MOMCHTA MHCPIWH, /LTS 1IAPHUPHO
oneproit Ganku [ = MI*[(48Eyl,0)
MHOTONeTHHA ONBIT HKCIULYATAIMN Ke-
7ic306eTONHBIX KORCTPYKLMil Ge3 npeBapu-
TEALHOTO HaupsKenus B nauGonee Graro-
HPUATHBIX  YCIOBUAX  [IOKA3AL, MTO NpH
PAcKPHITHU Tpewn Golice 04 MM BOIMOXK-
HO HPOHMKHOBCHWE TAPOB BOJIYXA B Tpe-
UHHbL, BRISHIBAIONMHX KOPPOIMIO APMATYPbL
TloyToMy HOPMBL 3AIPEMAIOT ATBHCHAILYIO
IKCIIYATAUMIO KEACIOOCTOHBIX KOHCTPYK-
i KaK TOTKKO LIMPHNA PACKPHITHSA Tpe-
LR B WUX TPeBICHT 04 MM DKcliepiMet-
TAIBHBIC HCCICIOBANMA NOKAKIBAIOT, MTO
B MOMEHT MAKCHMATAHO /IONYCTAMOI L




PUHKL PACKPHITIA TPOIITH H BCTIMENH TPO-
THBR, HANPAKCHAA B TAQIKON ApMATYPC He
npepbuator 250 300 MlMa Hpu nepexone
Wa apMaTypy NCPOTMMCCKOTO mpodHA,
e xoTopoi o Getonow » 2 3 pasa

INIEMEHTOB BCTICACTBHC CNAGOr0 BKIOMCHHS
B PaGOTY APMATYPHl B TOT MOMEHT H Gbi-
CTPOC UX DACKDHITHC /10 NPEACTBHO 0Ny~
CTUMO# BemwauHbl, 2) GHCTPHIA POCT Hpo-
ruBOoB IEMEHTOB /10 NPECTLHON BETHIHHBL

© Kol ap
ynemﬂunaercu HMCAO TPELLH, yMeHLmaeT—
st wupRa BX packpeiTaa (x 0.4 Mw), a na-
IPIKCHEA B APMATYPC BO3PACTAIOT 10
590 MIla BoT notemy B OBBIHBIX KeAc30-
GETOHMBIX KOHCTPYKIMAX HEBOIMOKHO pa-
UMOWAILHO  HCHO/IB3IOBATh  apMaTypy
¢ npencom Tekyueetn Gonce 590 Mla, 4to
COOTBETCTBYST TpE/iCy TEKYWecTH apma-
Typht k1accon A-IV u A, = IVC Hosromy
HOPMbI 3aNPEIIAIOT NPHMCHATH 1S ApMi-
POBaNMS KCC306ETORMKIX KORCTPYKIHi Ge3
IPE/BAPUTENLHOrO  HATPHKCHHA APMATYDY
Bhie Knacca A-IV
u

nocne TPEUWMH B WX pAcTs-
HYTHIX 30HaX, 3) HEBOIMOKHOCTH HCIIOE30-
BaMWS A7 APMHPOBAHMS  BRICOKOIDHEK-
THBRBIX CTANCH TOBBILCHHONH W BHICOKOMH
TIPOMHOCTH, MO3BONAIOLIAX B HECKOJIBKO Pa3
COKPATHTH PACXOjl CTANA B CTPOMTCIHCTBE
13-32 GHICTPOrO PACKPHITHA TPCINEH B Obl-
cTporo pocra npornGos, 4) upesMepmas
MACCHBHOCTh H3-32 GOMBUIOIO COBCTBEHHO-
ro Beca, 5) HENOCTATOMHAH  BHUHOCHY-

Mikenepnas MbiCih BO BoeX CTPAHAX
B TCUCHHC JTMTCIBHOTO NCPHONA YNIOPHO
CTPEMAUIIACh NPEO/IONICTh HAIBAHHBIC HE/IO-

3a wnKoii np

cratku KOHCTpYKimii Ge3
o PaGora

apMaTypel,  Manoii
W KCCTKOCTH OKA3hIBACTCA HCBHITOJIMAIM
HPUMCHEHUE B KETE300CTORHBIX KOHCTPYK-
uax 6e3  npeBapuTeaBHOIO naupmxcum

a3 PAIMHIX  HANPABICHUAX M BhI-
TOIMANACK PAITMINHIMY Ty TAMH, HO TIOTHO-
NCHHBIC PE3yThTaThi GHUIM HOTYYEHH TOMh-

onon W Bl
cokoli mpownocri Hoytomy macca_Taw
KOHCTpYKIAH  OKAILIBACTCH  BHICOKOH, 170
orp: [

Ko ¢ B npaKTHKY P
TEBLHOIO HANPAKCHMA GCTORA TTOCPEACTBOM
OBXATUA CTO IpCABAPHTCALHO HANPSKCH-
WO ApMATyYpoii MOBKITICHMOI 1 ocobentio

MMU IPOIICTOB 110
Mo B c

BHICOKOH TP DTOT HOBKIA HPHHLMIT

Meran KoH-
crpykumami Masectho, 4o yenans ot cob-
CTHCHHOTO  Beca GANKU BOIPACTAIOT TPO-
HOPUMOHANLHO  KBajpaty npomera (M =
= gl*/8), crepoBaTeNbIO, ¢ POCTOM MPONCTA

ABATCA KP, 3aBoc-

BAHUCM TCXHHKH, WIATOM BUEPE 110 NYTH

passuTus kenesoberona C ero MOMOLIBIO

YAQIOCh  YCHCIINO HPEOAOTETh  OCHOBHKIC

HEOCTATKY KeNe300eTOHHBIX KOHCTPYKIMii
11

Boc Gk
IMWITCTBHO  GHCTPCE, MeM ce  NMPOACT
C poctom Beca Gakit nones-

3 o pen-
BAPUTEILHOC HANPAKCHHE APMATYPI /ACT
b b

Has Harpyska, KOTOPYIO OHa clocoGna Bhi-
nepxath [lpn Benmumne mponera Gosee
12 M Ganka 6es npe/wapy

oH-
HhIC KOHCTPYKUMH TaM, IAC OHH pancc
CHHTAIIMCH HCHPUMCHHMBIMI

TEABHOIO HANPSKCHHA HAMMHACT B OCHOB~
HOM «HECTH ceOsy, T ¢ Onad CTAHOBMTCA 10

oBpasnoil u3-3a GombwIOro coGCTBEHHOTO
Beca

@ Ilpakika 9K
CTpyKumil MOKa3spBacT,
BUOPALHOHNBIX B

LIyaTauMa  Takhx  KOM-
NTO TPH YAAPHBIX,
0coBenrno  3uakornepe-
MCHHBIX HALPY3KAX NPOMCXOAMT ONACHOC
PACKPBITHC TPCILMH, U4TO CHIKACT WX HECY-
Y10 CHOCOBHOCTh 110 BhIROCTMBOCTH Cric-

: CTaTKaMM Ke-
NEIOGETONMIX KOHCTPYKiii Ge3 npeapapi-
TEALHOTO HANPAKCHMS ABASHOTCA 1) pantee
ofpasonanMe TPEUMH B PACTAHYTHIX 30HAX

¢ pa o

nposeTos,
KOTOpbIC CLIC COBCCM HEAABHO CHATAIOCH
1Eeneco0GPasHEIM [EPEKPHIBATE TOIBKO Me-
TANNOM, B HACTOSIICC BPEMA PUIAOTCA
B BWIE JIETKMX KCIE306CTORHBIX NIPC/AHATIPS-
KCHHBIX KOHCTPYKUMIA, 4T0 0Bycnonieno ux
BLICOKO rpcluuuowunxuumo KECTKOCTHIO
JCTKOCTHIO
AanTupuM LIMPOKOTO BHEAPCHHA BO BCC OT-
PACTM  CTPOMTCALCTBA  NPEAHANPIKCHHHIX
KEACIOBCTONNBIX  KONCTPYKUMIE  ABIAOTCA
MX BBICOKHC TEXHUKO-IKOHOMMUECKHC MOKa-
satenu
DTH  KOHCTPYKuMH Tasr GoraTeiiume
BOIMOKHOCTH LIS IPUHATHA CAMBIX CMe-
JIBIX apXHTCKTYPHBIX PLICHHiT
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§ 5. Tipexpapurenuo panpskcnHbIe
HeNe300eTORNRE KORCTPYKIMH

1. Cyuwoers. [lox mpeasapuTeIbHO Ha-
OHHBIC
KOHCTPYKUMM, SJEMEHTH, W3IICTHA, B KO-
TOPHIX MPCABAPHTCTRHC, T € B Ipouecce
M3TOTOBICHNA, MCKYCCTBEHHO CO3JIAHbI B CO-
OTBETCTBHH C PACHCTOM HAYQIILHBIC HANDS-
KCHES PACTSKCHUS B MACTH WM BO Beei pa-
Goueit apmatype M ofkaTme BCero WM
uacTu Getona
Obxarue Getona B npennapmem,no Ha-
Be-
TMHERY Gpp ocymecmmlcn» llpcflnapureub-
HO WATAHYTOH apMaTypoii, cTpemsmcics
1ocne OTIYCKAa HATHKHBIX YCTPOHCTB BO3-
BPATATLCA B NICPBOHAYATBHOC COCTOAHMC
(puc 14) TIpH 5Tom npocKaTh3bBaNHE ap-
MaTypH B GCTOMC  WCKMIOWACTCH WX
B3AWMHBIM CCTCCTBEHHBIM CIICTUICHWEM T,

MaTypH O, = &,,E,, co3naBacMoe B pe3yiib-
TATE UCKYCCTBEHTOTO HATAKCHIA APMATYPb,
HOCE OTHYCKa MATAKHBIX YCTPOFCTE CHU-
HAETCA 3 CYET OTHOCHTSTBHOTO YHPYrOro
oOxkaTHs GETOHA £, 10 HATPAKCHUA Gy =

=G, — 0Oy, [IC 4G}, = AG,, ~ NIOTEPH HA-
MATHHOIO  NPEBAPUTEBHONO  HANPIKCHHs
apMATYPHI BCTICACTBAC YMEHBIICHIS HAATh-
HOFO OTHOCHTSTHOTO Y/VMHCHEA &,, HA
BENHUHAY OTHOCHTCTIBHOIO YIPYTOFO 00Ka-
Taa Getona &, VIX ONpCACAROT M3 yCTOBHS
coMecTHOCTH AeopMaImii YKOpOUCHES Ge-
Toma €, U apMaTyphi Ac,,

& = Ac,,,
AC,/E, =&, = Oyy/Ey,
oTRyAa

Aoy, = (EJE,)0,, = 40y,

C TorenHeM JITCILIOTO BpeMEnH 10-

4 TPH HEOCTATOMHOCTH 0 cre-
TJICHUSA — CHCUMATBHOA MCKYCCTBCHHON aH-
KepoBKoil Topios apMatypht 8 Getotic Ha-

Tepn 2 Horo apwma-
TYPBI CYIECTREHHO YBCTMMHBAIOTCA 32 CHET
YCAaJKH M [ON3ydecTH GETOHA M ApMaTyphl,

i apmaTyphl u MHO-

uaTbHOS

ap-

Puc 14 Cxema newTpatbiioro obxatmi aemei-
T4 HAnPATaeMOil apMaTypoil
@~ 3aroTOBKA APMATYPM, 6~ BWINKKA APMATYDH,
¢~ omyce awnEmx yerpolrs, ¢ - Jupytoe oGwa-
e Gero ApMATYPA TiepOaNATLHOG 1N L,
7" pomosmmemana ANKep 1A KOHWAX apMATYPHI (1P
HeoSxOmMOCTH); § - atsoc ACITOM GTiGGHTEIL-
106 YaE apuaTyDM Gy 4 ~ Gt P, o6ycion-
 SABAa00 CTHOGHAGTL G0 JATENGIG Apheh
Ty 5 Garon, mpoumets K0TOpOTO B MOMeHT
OTnyCKa HATAXRR YCTPONCTD He mHKe Ry, > 11 MITa
(ICPEARTORR IPOSHOGT), 6 — APMATYP, T pEMAILNA-
€4 JANATH TCPIONATAIRIQS TIOSIOKCHNG, TOCIE OTIYCKE
HATERANX YCTPOHCT; 7~ [INHA GDMATYPH HOCI
NPOTBACHINN  OTHOCHTENNHON  ACHOPMAIIH  YIIpYTOTO
oGxanus Geroma g,
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TUX JIpYrux hakTopon

CyIHOCTh  IPCABAPHTCIRHO  HANPA-
KEHHDIX KCICIOBETONHBIX KOHCTPYKIMii He-
TPYAHO NPOCACANTD, HANPUMEP, HOCPE-
CTBOM  CONOCTABACHMS JMATPAMM G, - &
HEHTPATHHO-PACTAHYTHX  NEMEHTOB  CO-
OTBETCTREHHO © HANIPATACMOIF [ 1 Hewanps-
racmoii [I apmatypoii (puc 15)

Ha xpnsoii [ Touka | nokasupaer Ha-
HaNBHOC TPEABAPUTENLHOE (KOHTPOIMpYe-
MOc IpHGOPAK) HATDRREHIE O, B AP\~
TYpe, BRTAHYTOI HA PACUCTHOE OTHOCHTCT-
HOC yammnenue &, + &, C 9THMH nanpske-
UHAMH B ApMaType NpOUCXOANT GETOHMPO-
panme snementa  [locne Toro xak Gerow
B NPOICCCE UTOTOBICHAA JIOCTHIACT NiEpe-
narouHoi npounoctu R,, upoucxoaut ot-
11YCK NpE/BAPWTEHO HANPAKCHHON apwia-

TYpsl ApMartypa, CTapasch BOIBPATHTLCH
B ey

Geron ¢ anpskennenm (puc 15, 6)

Gopr = Ay /(A1) )

Tpu a7om oBpasen (puc 15,6) cokmetcs
WA BEMMHHY YUPYFOTO OGKaTHs GeToMa €,
(nis Gonplel  HAIIARMOCTH  NPHHUMACM,
HTO NOTEPH MPeABAPHTCILHONO HATPSKCHMS
apMaTypht OT YCAKH M NIOA3YNCCTH BeTONa,
HOA3yHeCTH APMATYPh, PeTAKCAIMN HATIPH-



XeHuii CTANM B APYIEX Cle e ycmenm
MpOABATHCS)

BeneicTRIE 3TOTO HAYATLHBIC NPEaBAPH-
TCHILHBIC HANPIKCHUS PACTIDKCHMA B apMa-
Type CHmATCR mA AG,, = 0Oy, 4 HANPS-
XCHAR OOKATHA GCTOHA Gy — WA BT
iy Aoy, (em puc. 15,6).

‘CTaHOBHBUICECH NPE/BAPUTENLHOE HA-
npmxelmc PACTKCHUA B aPMATYPC, PaBHOC
— a0y, (puc 15, a, Towka 2), Gy et
ypanuunemmancu HaUPSKCHACM  TIpC/Ba-
PHTebHOr obKatun Setona o, (pic 15,
616
Obp = Obpt = ACy, = AyyOean2/A (©)

C OTHMIM NPCABAPHTCTLHKME RANpKC-
HUAMB B aDMATYPC Geny B B OCTOHC Gy

Puc. 15 [juarpamma o,

€ UCHTPATBNO-PACTS-
HAIPIKCHHBIX

HYTHIX  IPEABAPUTENBHO e~
MenTon
a— anarpammit pacraxeun sesorros, 1, 11, 1T -

i aemenT (oM puc. 15, 6) 1o~
CTYHAeT Ha CTPOMTEbHYIO MIOMA/KY
PaccmMoTpuM NPUHIMIMANLHOE OTIHYNE
PCABAPUTEILHO HANPSKCHHBIX KOHCTPYK-
THA OT KOHCTPYKIMil 6e3 mpeBapuTeIhHo-
TO mAnpAKCHUA.
@ Euc 10 NPUIOKCHAS BREUINCH HArpy3Ku
B APMATYPC NPCABAPHTCILHO HANPHKCHHEIX
KOHCTPYKIWMii  JICHCTBYIOT — 3HAYMTEIBLHBIC

Geonz (M PHC 15,4, TOMKa 2), 0BKMMAIOIIE
(Gpp) OeTOH 2nEMenTOB (CM. puc. 15, 6 u 6).
Buewmss pactarmpajomas  cuna N
(pHc. 15, 2) BHIIBIBACT OTHOCHTEILHOE Yii-
JMNEHHE  [PE/BAPUTEILHO  HANPAKC
onementa, pasmoc € Benexctsue 9Toro
U/ BAPHTEARIOE OBKATHC GeTONA G, MO~
racuten na Aoy, = £E, = ¢E,, TaK Kak
MABHKIC MOAYAM YUpYrocTH GeTona npw
PACTAKCHAM W CKATAN PABHBL

N = AAc,, = AcE, @

C  pospactanMeM BHEUIHCH  HATPY3KE

JHATPAMMBL G, — By
i W HemanparacMoit (A% CpaBHemHSs)

BrIcoKOIpOYH
apMaTyph W pactaxess Geroma arpamma
G5 IpCBIATEILIO waTpAXEuNoro  SrcueiTd,
42,0, ¢~ cocrosmme TEALNO HANARCHNOFD

Shetieima conmacrcTacuno
YoOF naarspul, 70GIS PaCTIBINA ARIAHTS U8 BoRE.
iy & DHOwHER CHIOH N, B MOMCHT HOTa WeHHA 00Ka-
Tin GETONA W NEPEN MATIOM OGPAIOBARHA TPELINH,
A~ oGnacry ynpyrux nedopmameii apmarypui, b —
obnacrs  niacrwiecknx (weoSpaTammix) nedopmanmii
apmatyph; B — oGacTh  BAmARWA aputes-
HOTO NANPAXCHHA DMATYDH WA PABOTY MICMEHTS,
T~ 06NaCTh OTCYTCTAMA BIWAKMA NpCBAPHTEARHOTO
HATIDAXCHNS APMATYPH 1 pAGOTY HICMEATA, i rpank-
1A TOGro PoraIGI IPOREPMTEALICRD PR A
ADMATYDHI Gy; | — CHENMAIBHMIE AHKDDH HA TOPUAX
apmaryphl (npu Heo6xoamMocTH)

N Gyner b £ BIUIOTh /10
ynpyroro ofkarus Geroma €, Jlus Toro
4To0Rl &£ CPABNANOCE € €, HCOOXOMMO,

uToGKL cHa N BO3pOCHA /10 CHIIBL HpE/Ba-

putenbioro obxarus Gerona

N = Ag,E, = P, ®)
Kak ToJbKO 3T0 HpOM30iineT, npeBapn-

Tenbnoe obxatie Geroma o, Gyner mon-

HoCThiO morauieno (puc  15,0), Oy, —

— 6, =0, a Haupskenne B apmatype j0-

crurner o, (ovi puc 15,a Touka 1),

@ Ilpu senmunne snemmeit camst N, pas-

HOJi CHJC NPEABAPHTE/LHOTO HALPHKCHHA
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on2 = AspOeonz




apmatype P = 0,,d,, (prc 15, 0), nponcxo-
T ToMHOE moOTaNICHEE npeBapHTCTLOTO

yKopOUGHHG 6oTORa TPH CKATIH B CpenHeM
B 13 pa? NPCROCKOMNT BCTIMHMY €rO Npe-

obxatas Gerona
¥neM sEcumed Rarpyakn N » Gevome No-
ABATCA PACTATMBAIOLIAE HATIPIKEHHS Oy,
KOTOphie ByyT BO3PACTATH BILIOTH 70 Pac-
METHOTO CONPOTHBJCHHS (IIPEACTA TPOMHO-
cTH BeTOHa Ha PACTAKEHHE) Ry, zor (DUC. 15,€),
TOMHO Tak ke, KAk H B HKCIe300CTOHHBIX
anemenTax (M puc 15,a xpupas II1), 6¢3
IpPE/IBAPHTENLHOTO Hanpsokenas Kak Tomb-
KO OTHOCHTENBHOS Y/MHHenne Getowa jio-

IPCHCTIBHON  BEMHMHHBI £ &

NEMBHOTO 1pH PACTSKCHIH 06-
i pasMep BOIMOXHON jedopmaimy Ge-
TOHA OT TPEAENHHOTO PACTAKCHEUA ONPE/IC-
neTea yaactkom 10 12, BeAMdMHA KOTOPO-
TO B HECKOMBKO PA3 NPEBRINACT NPEICih-
HYIO PACTAKEMOCTh HEOGKaTOro GeTona
(yuactox 0 9) Jledopmanuu pactsrcHus
NIPC/BAPHTEIBAO  HANPAKCHHOTO  GeTOHA
¢

Mi BHICOKOMPOUHOI ApMATYphI, OMpEnC-
nsembMu yuactkom 0 13 Touka 9 xapak-

HOM ofiemente, Kak W B kenesoberon-
HOM S7eMeHTe 663 IPC/BAPHTEILHOTO Ha-
UpsKCHms, NOSBMTCH TpemmMa  [Tpupoct
Hanpsmkenmii B apmatype o, (cm puc 15,a,
yuacTok 1..3) UPeABAPHTETRHO HANPHKEH-
HOTO 3JICMENTA, KAK W B APMATYPC KEAE30-
GeTonHoro dnementa (puc 15, 6), K MoMeHTy

TepusyeT B
TOMHHX KOWCTPYKuHSX, a Towka Il —m
apTeabO

P
X

YoM  BHIG  HATSKCHHC  apmaTyphr
u cunenee obkarue GeroHa, TeM MEHbIIG
yuactok 12 13, Ha KOTOPOM HPOMCXOZMT
0BpazoBanue W packphiTHE Tpeun Tpy
Touek 12w LUHHBL

Oy = Oy ere = 20Ryy or ©

3a cuer npeppapuTenLHOro obkarus Ge-
TOHA NPC/BAPHTEARIO HANPHKCHNOH apMa-
Typoii cuna N, (M. pHc 15, ), Bhisbisaio-
IWas MOABNCHHE NEPBLIX TPELMN B IpE/Ha-

2 o
CPABHENHMIO € KENNEIOGCTONHBIMH KOHCTPYK-
UMAMA Ha CHITY UPC/ABAPUTEILHONO HANDS-
Kenust apmatypul. Cana N, BBI3HBAIOLIAs
Kon-
CTpYKuMsX Ge3 npenBapuTeILHOTO HANPSKe-

us, pasna

Nore = ARy sy + 204, Ry 0r (10)
Cuna N, ., BRILBAIOWAS HOABICHHES
TPELUMH B NPSABAPUTEILHO HANPHKCHHBIX

KOHCTPYKIMsX, B 2 3 pasa Goublue cuibl

N, ARy ser + 204, Ry ey + Ay

paere (11y
ec . .

NPC/BAPHTCIABHO HANPKSHHBIX KOHCTPYK-
it B 2.3 paja Gomblue ’l[‘ClLllrl"L)(.TL)VIKU-
CTH  KeNCIOBETONHBIX  KOHCTPYKImid  Ge3
NPCABAPHTETHHOTO HANPAKEHUA DTO 0GyC-
JIOBJICHO TeM, UTO NpeaBapuTenknoe obxka-
TMe  apmatypoii  Getoma, ompencuseMoe
yuactkom 11 10 (em puc 15, a), swaum-
TCABHO  [PEBOCXO/UT TPENCIbHYIO  ehop-
Maugio pacTikenus GeToma, ONpeaeseMyro
yuactkom 11 12, HOTOMY ¥TO HpCACTbHOC
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B IPCABAPHTCABHO naupmeunom InemenTe
nie 00pa3yloTes BINIOTh /10 PaspbiBa apMa-
typei [Ipi PACTMXCHMN KeHe306OTONHOTO
anementa GeTon MOXET JAehOPMHPOBATHCH
COBMCECTHO C aPMATYPOIl TOTHKO B MPE/CIaX
yuacrka 0 9 (cm puc 15,a), a wa npoTsKe-
Wam yuactka 9 13 u ance B HCM HPOMCXO-
JIAT 06PA3OBAHNE HOBKIX TPEUMH W PACKPHI-

THE CTAPhIX
TMocfie nOramenns npeABAPHTCALHOTO
obkartus Gerona paGoTa KOHCTPyKUMid 1101

narpysKkoif HamOMAMACT PABOTY IKenC306E-
TOHHBIX KOHCTPYKUMIA 63 npeaBapuTeibno-
TO HANIPAKCHAS, IPUPOCT HATPSKCHIH B Ap-
MaType K MOMeHTY 00pajomanus TpPeImH
B NPC/ABAPHTEABNO HANPAKCHHBIX (Y4ACTOK

12) w xencsoberonpix (oTpesok 0 9)
KONCTPYKUMAX PABCH O, o

Ilpi M0CTaTONNO IAACTHYHON apMaType
© IOCTCAYIONMM  BO3PACTAHHCM  BHEUIHEH
Harpy3ki N HATPMKCHUA B aPMATYPE MOTYT
Bo3pacTath (pHC 15,4, yuacrok 3..4), a Tpe-
Wb B GETONE MHTEHCHBHO PACKDHIBATECH
C pocTOM  HAmpAKCHMH  ONHOBPEMEHNO
C yUpyrHMu £, (y1acTok 8 7) pactyT u ne-

oGpaTamblc  JCOPMAIMH  APMATYPBl €,
(yMaCTOK 7 4), HOCTCHeHHO HOTAMAoNHe
o mpeamapuTcnbnoc  Hampskemne  Kak

TOJLKO BeMWdMBA HeobpaTMMLIX siehopma-
1 APMATYPI £, BOIPACTCT 110 BEANTMILL
PCABAPHTCIRNO 3AMANNBIX YUPYTUX Aehop-
Majwit apMarypel &, + €, (ywacrok 0 11),
HACTYIHT MOMCHT HOJIHOTO HOFaLICHUs (1c-



He-
YUPYTHX Y/UTMHCHHH) [PCABAPATEILHBIX Ha-

TEM, YTO /1A BCEX BH/IOB PEKOMEHIOBAHHOM
APMATYDHI OTHOCHTETBHOE YUTHHERHE OT ce

TIPSKCHAI apMaTypel o, OT1O -

3yeTCs TeM, YTO B Clyuae AefCTBHTEIbHOM
n BooGpaxkacmoii pasrpysku sneMenTa ot
BUCIIHEH HATPY3KH HATPAKCHHS B APMATYPE
cumssiTes 10 myns (mpamas 4 11) w B Heii
BO3NUKHYT OCTATOMHBIC AchopManmu (yya-
cTOK (O 11), paBHble NpEABAPHTENLHO 3a-
JAHHOMY  OTHOCHTCILHOMY  Y/UIMHCHHIO
(€p + €) TPA PEBAPHTETLHOM HAIPAKE-
an apmaryprt Tpupoct nedpopmauuii npea-
BAPHTCTBHO HAPAKCHHON APMATYPHL K MO-
MEHTY TIOZIHOrO NOTAICHAA € MPEABAPH-
TEILHBIX HATPSKCHIH
8 = Lo+ By (12

Tocncayionee  BoIpacTanie  BReurCi
HATPY3KW MOKCT TOBBUIATH HANPSKCHHUA
B apmarype (ysactok 4 5) [lpn atom mo-
AMOE OTHOCHTEILHOE Y/UTMHCHHE NPEABAPH-
TENBHO HATPAKCHHOH APMATYPH COCTABMT
Eam = Egpy THE Egy — PCACTHIOE OTHOCHTENb-
WOE Y JLIMHCHHC TOI ¢ APMATYPHI OT BHEIII-
Weii HAIDY3KM, He NOJBCDIHYTOW Npe/ma-
pUTEILHOMY Hanupsxenuio Crenopateibno,
1PE/BAPHTETLHOC HATIPSKCHHE APMATYPHI HE
OKa3BIBACT KAKOro-T6O BIMAHMA WA cC

Beerna
OKazplBAcTCH HE Gonee pesepsa oTHOCH-
TETBHBIX Y/ATAHCHHH HEHANPATACMON apma-
TYPHL (YHACTOK 5 6), T. €. £+ 65 < Epy —Eom
Tipu HECOBAONCHAE HTOTO YCTOBMA K MO-
MCHTY Pa3phiBa apPMATyphl BHEUIHEH CHNON
He yCIeeT MOTACHTHCA e PC/BAPHTCILHOC
WAISKENHC, 4TO TOBICHCT 3a COBOM XpyIi-
KOG PA3pyUICHHE NPEABAPATCILHO HANps-
KEHHOM KOMCTpYKuuM XpymnKoe paspyuie-
HHEC MOKET NPOM3OUTH M o obpajopanus
TPCIMH, CCTM PAIPYMIAOWEH MOMEHT OT
BHCUIHMX CHJI MEHBIIC MOMEHTA TPEIlWHO-
obpasosanus anementa, M, < M, [pumc-
HEHUE TAKUX HICMCHTOB HOPMaMU 3anpeile-
no

T1pouHOCTs  NPEABAPHTEILHO  HATIDS-
JKCHHBIX KOHCTPYKIWii HE 3ABHCHT OT BCAH-
WHH TIPC/BAPHTEABHOTO HANPAKCHHA apMa-
Typi BOT NOMEMy pacieT Ha NPOMHOCTh
MOBLIX  MPCBAPHTCALHO  HANPAKCHHBIX
KOHCTPYKIMI HUYCM HE OTIMYACTCA OT pac-
YeTa Ha NPOMHOCTH KENE30BETOMMBIX KOM-
CTpyKIMii 603 NPCABAPATCIBIOTO HANPKC-
s

Bee ckasannoe

TOIBOIIACT  3AKITIOUHTS,

YTO NPUPONA  NPSNBAPUTENLHO  HANPS-
KOHCUHYro  Ipounocth  TIpe/BapuTeibio  sxennbix KONCTPYKUMIE Ta Ke, 4TO H KEAEI0-

apMaTypy B urore P 6c3 npe/BapHTEE-
Pa3OpBET TONBKO BHCIIHAA CHIA, KOTOPAA  HOro mANpsKCH Co3panue  npe/BapH-

PAIOPHCT TAKYIO K¢ APMATYPY Gc3 Mpeima-
o

Ka3biBAIOT, MTO NPCABAPHTENBIO

TABHKIX HANPKCHMH PACTAACHIA B APMA-

Has apMATypa B TPCACTBHOM COCTOSNMN
eMenTa MOXET OKA3aTh GOTBUIYIO HPOU-
HOCTH 10 CPABHEHMIO ¢ APMATYPOH-GHIve-

mo-  rype u obxarma Geroma 1o TpanoRcHas
JKemya HArpy3oK He
IMAUHTETHIONO BAMANGA 1A OCHOBHBIC ()H-
cBoficTaa o-
Ha,
Ho- @ I TCIBLHO Kon-

1OM, HE HOJBEprapiieiics

My Hanpskennio 9T 06ycnoBIEHO k-
TOM YHPOUHCHHS APMATYDh! [IPW CC MPE/Ba-
PHTETLHOM HANPAKCHM YIPOUHCHHC TeM
Gonple, MeM whille YPOBCHb IPCABAPH-
TEABHOTO HANPSIKCHUA APMATYPHL Gyp/C 2,
u Moxer jpocrurath 20% Hopwbl yun-
THIBAIOT BAWANMC YUPOUHCHWS IPC/ABAPH-
TENBHO HANPHKCHHON apMaTyphl Ha mecy-
Y0 CHOCOBHOCTh 27EMEHTOR

CKa3anmoe OTHOCHTCA Ko Beil CTepkie-
BOW 1 BEICOKONPOUHON IPOBOTONHOH apma-
Type B mo6oii 1ol apmatype 10 MomenTa
CC PA3PHIBA YCHCBAIOT NPOABNTHCA HCOGPA-
THMBIC  JCHOPMALAN &y = £y + £,  TO-
NOCTHIO ce apuTeTh-

CTPYKIHA ABIAIOTCH oﬁumm BHIOM KCIC30-

KOHCTpYKLIH or upc)\ndpm'cm-uurc nanps-
KCHUSA ABAAOTCA BCCTO ML HX MACTHHIM
caywaem  Tlpu 5ToM  neobGXonumo HUMCTh
B BUJY, YTO IpejBapuTennHoe obkarue Ge-
TOHA CYIECTBEHHO HOBBULACT TPCILMAHO-
CTOIKOCTh HAKTOHHBIX CCMCHMIT ¥ rpanuity
HCPCAPMUPOBAHMA W 3AMCTHO MOXCT MOHH-
IUTH NPOYHOCTH CKATON 30MbI CCUCHMS

2. Mpenmymecrsa. @ B npeasapuresn-
HO HMAUDAKCHHBIX KOHCTPYKIMAX NPCACTA-
BIACTCA BOIMOKHOCTH HCHONB30BATE BBICO-

Hoe 210

KOIKOHOMHUHYIO ~ CTCPKHCBYIO — apMatypy
o y

apmatypy,
29



® cpeanem 10 509, cokpamarh pacxos ac-
unmTHOM cTanh » crpontenneTse Ipenma-
PHTCIBHOC OBKATHC PACTAHYTHX 30H BCTO-
Ha SMATHTCIBHO OTAAVICT MOMEHT 06paI0-
BAHMA TPCIWH B PACTSHYTHIX J0HAX 3JCMCH-
TOB, OTPAHHYUBACT UIMPUHY WX PACKPHITHA
 TOBBUAET KECTKOCTH HNCMEHTOB, IPAKTH-
HCCKH HC BJMAA HA BX NPOMHOCTS.

@ llpensapurensio KOH-

4AsiX NoBRImacTeA (0COBCHHO MPH TABPORBIX
CCHCHUSIX C IOJTKOM B CKATOR 30HC B JICTRHX
GeTonax) DTo OBBACHACTCA TeM, 4TO BAaro-
AP MPHMCHORMIO GOJice NPOTHEIX . fcT-
KUX MATCDHATOB COMCHMS NPCABAPHTCILHO

P ® B
Cly¥acB OKa3nBAIOTCA MCHBUIAMA [0 CPaB-
HEHHIO C KCIC30GETOHNBIMIH KOHCTPY KIS
it Be3 o Toit

CTpYKIMM  4acTO  OKA3BIBAIOTCH  IKOHO-
MITHBIMA U3 3MaHKI 1 COOPYXCHHIl C Ta-
KUMH TIPOJIETaMH, HAIPY3KAMH 1 YCITOBUAMH
pPabOTHI, IPH KOTOPBIX NPHMEHEHHE KENE30-
GoTONMbIX KONCTPYKIii Gc3 Npe/BAPHTETH-
Horo

WIH BHIIIBAET YPEIMCPHO GOBINION Tepe-

Ke Hecymieit CrocoGHOCTH, @ Cre/ioBaATEh-
Ho, Gonee ruGkuvm u nerkamu  [lossiue-
HHIO celicMOCTORKOCTH CriocoBeTBYeT Takike
NpocTpancTECRNAs paboTa 1aNuii W COOPY-
KeHuil B 1IENI0OM, HOTyHaeMas oGKATHEM MX
OTACHBHBIX 4aCTCH NPEABAPUTEILHO HATIPA-
kennoii apMaTypoii Hauboree ceficmocrofi-

Pacxol GeToHa M cTamM mIm
Tpebyemoli KecTKOGTH W Hecymiel CIOCO6-
HOCTH KoHCTpyKuuii [Ipumenicnye npexsa-
PHTCTLHOTO HANPAKCHHUSA 103BONACT HANGO-
NCC  PAUMORANBHO  BHUIONHATR  CTHIKH
COOPHBIX 1EMENTOB KOHCTDYKIH, 00K~
Mas ux Haupsracmoii apmatypoi  [pm
ITOM  CYNIECTHCHHO COKDAIACTCA PACXO/
JIOMONHATENBHONO METALIA B CTHIKAX HIH
COBCEM  OTHAAAET HEOGXOIMMOCTh B €ro
PUMCHEHHMH

@ [MpcasapuTenbioe HANPSKCHAC T03BO-
JCT PACHIMPHTS HCTIOMBIOBAHME COOPHBIX
M cBGOPHO-MOHOMTHALIX KOHCTPYKIMI coc-
TABHOTO CEYCHHs, B KOTOPHIX GCTOH HOBLI-
WIEHTON  HPOYHOCTH MPUMEHACTCH TONHKO
B 3PANCE NIrOTOBICHHKIX NPC/BAPHTEILHO
HaNPSKCHHBIX ICMEHTAX, & OCHOBHAA WM
3HAYATCIRNAA HACTH KOHCTPYKUMid BRIION-
HACTCH M3 TAKCIOIO MM Jerkoro Gerowa,
HE MOBEPracMOro NPeABAPUTEILHOMY Ha-
NpSKCHEIO

@ TlpeaBapuTenbioC HapPsKCHUC, YBCITH-
YHBAIOLICE  COMPOTHRICHHC  KOWCTPYKIMiL
OBPAIORAHKIO TPEUIH, NOBHIIACT UX BHl-
HOCTMBOCTL TipH  paGoTe Bo3cicTBIE
MHOTOKPATHO  NOBTOPAIONIECA HATPY3KH
o HACTCS

KMy cTp;
nuH, 06MaNAIOMME CyIICCTBEHHBIM NPEBhL-
MEHAEM Hecymmell cnocobHOCTH Hay npene-
7oM TpemHocTolikoctn  ViMenno nostomy
HOPMBI  PCKOMCH/IYIOT TIPHHEMATE
< 0,75M,, e Mg, — MOMENT TpewETO-
obpazopanmsi, M, — upescbHLI  (paspy-
waommii) MoMeHT

3. Hepocratin, JKene3oGeronnbiM kou-
CTPYKUMAM C NPCABAPUTEILHO HANDMKCH-
HOH apMarypoll HPHCYIH CNCAYIOUME OC-
HOBHBIC HCIOCTATKH
@ lIpeapapuTe o  HANPAKCHALIC KO
CTPYKIMH XapakTepu3yloTcs TOBBILCHHOM
TPY/IOCMKOCTLIO IPOCKINPOBANNS M H3TOTO-
sienust Onu Tpebyror Gonbleii Tmarens-
HOCTH B Pacvetc M KOHCTPYWPOBAHHM, TIpH
n3r , Xpanenu, Ty
WA W MOMTAXe, TaK Kak Euie 10 HPHIOKE-
WA BHCUIHUX HATPY3OK B CCUCHHAX WX Hic-
MCHTOB MOTYT BOIHUKHYTh HCAONYCTHMBIC
CKUMAIOIC WM PACTATMBAIOIIAE HATIPS-
KEHUA, CHOcOGHKIC npuBecTd B amapuiinoc
cocrosimue Hanpumep, » Topuax npeasapu-
TEABHO HANPAKEHNLIX KONCTPYKUMI IPH CO-
CPC/IOTOMCHHOM ¥ HCPABHOMEPHOM [PHII0-
KCHIM YCUTHil 0BKATUA MOTYT BOIHHKHYTH

nepenaza
HanupsKCHMit B apmatype u GeToHe, BRIIbI-
BACMOTO WIMCHCHMEM BEIMMHHBL BHEIIHCH
Harpyski  [IPaBuIRHO 3aNpOCKTHPOBANHEIE
TPCABAPHTENRHO HANPSKCHHBIC KONCTPYK-
M GC30NACHK B OKCITYaTAlMW, TAK Kak
TOKAIBIBAIOT TEPE[l PAIPYIICHMCM  3HAUU-
TeNpHbIE TPOruGHL, Npejynpexnaromue o6
aBapHitHoM COCTOANKKM KOHCTPYKIwit

@ C Bo3pacTanmeM NPONCHTA APMUPOB2
HHSL CClCMOCTORKOCTh HIPe/BAPUTENLHO
HPSOKEHHBIX KOHCTPYKIMIA BO MHOTMX ciiy-

30

TPCILMHA, CYIICCTRCHHO CHH-
KaKoI@Me MX Hecymyio cnocobnocts Ecnm
He YUHTHBATD CHCTM(UICCKHE 0COBENHOCT
COINANUA (IPEABAPUTEILHOTO  HATPSIKCHHS,
TO ycnows paGoTH NHOR HATPY3KOH Boeit
KOHCTPYKIWMM MM OT/ICHBHBIX CC YacTeld MO-
TYT YXyMaThes

BOILUIC YCHTIA, TICPCIANACMHC HAD:
racMoii apMaTypoil Ha 6eTon KOHCTpYKIH
B MOMCHT OTIYCKA HATHKNBIX YCTPOHCTS,
MOTYT HPHBECTH K HOJIHOMY Da3pylICHHIO
e B uponecce oGKATUA WM MECTHOMY MO-




K P!
Moii apMaTypht ce

woii noaseprayTo

cuentenis c 6eTonoM. TI09TOMY HOPMB Tpe-
OyrOT B 0653aTENILHOM NOPSIKE TIIATENLHO

aksen), HawAHas
¢ Tewmepatyph 200°C, 3aMeTHO MORWRACT-

e 1 npu 600°C cocTapnsier oxono 2/3 nep-
C

e HO Ha-
NPRXEHHBIX KOHCIDYKIMA B CTamum o6xa-
THS, TIDH  XpaHCHHH,

D ap-
MATYpA NCPHOAMMECKOTO MPOGHIA, YMpOH-
Hennas (Ryn > 450 MITa), repsier

M MOHTa&X¢ H BBITOHATH TIPEAyCMOTPEHHbIE
KOHCT] I

aknen npu Temncpatype cebime 400°C
TaKﬂM 0Bpa’0M, MpM MOXAPE OrHECTOM-

TenbHO ki KoM~
GyloT YCTOKHEHHS M TMOBBINEHMS METAN- crpyxumx oKakeTcst OBecnieenHOM, ecnu He
) apmu-  Gyner KPHTHYeCKast Temmepary-
POBAHMA, YBEIMYCHHN PAcXoJa MeTalna Ha pa JUTs AAHHOIO THNAa apmaTypel JlocTHub
JleTanu u Ha apma-  9TOrO ONMbKO TIPH Y
TYPY 3ANATHOTO CNOS 6crona

@ 34 CUET NDHMEHEHHS MATEPHATOB TIOBHL-
LIEHHOM MPOYHOCTH MACCA MPEABAPHTENLHO
HANPSKEHHBIX  KOHCTPYKIHMI  OKa3biBaeTcs
3HAYHTCNLHO MENbLUE  MAcchl  Xkeneaobe-
TOHHBIX KOHCTPYKIMii 6¢3 npensapHTEabHO-
IO HATIPAKEHHs, OAHAKO OHA OCTAETCH Bhille
Macce MeTaJTHuecKHX u ocobenno aepe-
BAHHBIX KOHCTPYKLMH ll.lupoxoe BHEPENHE
B NPaKTHKY CT] u3

HopMmBI [ONyCKAIOT NpHMeHeHue Npej-
BAPHTENEHO HANPSKCHNBX KONCTPYKIH H3
THKEJIOTO U NErkoro HeToHa Ha LEMEHTHOM
BAKYIEM NDH CHCTEMATHYECKOM TMEPHOMM-
UECKOM BO3AEHCTBHH TOBBILIEHHLIX (TeMIie-
PaTypa HarpeBa He JOJKHA UIMEHSTHCH 6O-
Jee ouHOro pasa B cyTku Ha 30°C u onHOro
pasa B Hezxenmo — Ha 100°) u cTanmonapHoM

Toriom 1 wenerx Goroon, apMoucMcha,

TEXHONOIMYECKUX TeMIepaTyp

KYPHBIX

20 200°C Tpi GOMbIIIX TeMNepaTypax pe-
i o

CTBEHHBIX, CCTHATBIX H BHUCHYHX KOIICprK- KenezobeTona
Wil MO3BOMAET IHAUMTENLHO n TENIBHO KoH-
Maccy MpeaBapuTENbHO Hal’lp)ﬂ(cHHMX KOH-  CTPYKUHH OTIHYAOTCSH uenocraro'moﬁ Kop-
CTpyKuMi Kk macce OH- LEMCHT-
cTpyKumii HOTO KAMHSL B GETOME MOKET NPOHCKONHTS
@ bonpinas Tenmo-  3BYKONPOBOAHOCTH 3 CHer 1) BLILUENAUMBAHMA M3 HETO W3BE-
Tpebyer KOH- CTH MATKAMH BOJIAMH, OOYCITOBIHBAIOIIErO
CTPYKUHH H JIONOIHHTETLHOTO Ha ] oHa
M3 Temwio- W Benbix moaTeKoB («Besiasi cMepTh» GeToHa);
WWHX MATEPHATOB 2) PacTBOPUMBIX H
@ VcuneHde  NpCABADHTENLHO  HAups-  BOAOH NPOAYKTOB, CRSBANHBIX C OGMEHHbI-

KEHHBIX KOHCTPYKILMI HE CTIOKHES YCHTEHMs
KENeIOBETONNEX KOHCTYKLMIL, HO 3HauH-
TeNbHO COKHEE YCHICHHMA CTANLHBIX H 0CO-
GCHHO  JEPEBSIHHBIX koncrpykuuﬁ l'lpo-

Mt DeakUMAMH DK ucﬁc‘rauu Ha 6eTOH pac-
TBOPOB KHCAOT H  HCKOTOPHX  cOnei,
3) obpasosan kpuc‘m]mmymllluxcn co-
ncii B MOPAX M KANAATAPAX GETOHHBIX -

W3BOJICTBO paoT mno
TeNLHO HANDIKEHHbIX Kom.‘rpykllmd ornm-
vaercs GOAbINOH CTOKHOCTBLIO, TPYAOEM-
KOCTBIO M CTOMMOCTBIO.

MEHTOB, npy NEHCTBHM PacTBo-
POB CyNb(pATOB, NPHBOAAIMX K Pacty

BAHHIO JNEMEHTOB (ueMeHTHas Ganmna)
Bce TpH BHA KOPPO3MH HEMEHTHOrO Kamis
CHHXAIOT 3AIMTHBIE CBOKCTBA GeToHa MO
OTHOMICHUIO K APMATYPE W MOIYT BbI3BATH

@ llpe/BapuTeNnbHO  HANDSKCHHBIE  KOH-

CTpYKUMH HCCTOPAEMbI, HO MX OrKecTOM-

KOCTH  HWKe Of omaciyio
TOHHBIX P it 6e3 HO- K

apmarypi

10 HApsKeHHH DTO CBAIAHO C TCM, MTO
KDHTHYCCKHE TEMINICPATyphl, 10 KOTOPBIX
BO3MOKHO Ge30nacHoe HarpeBaHue Npesa-
PUTENHHO HANpAKeHHOH apMaTyphi, HiKe
MO CPABHEHMIO C HEHANPAAeMO# apmaty-
poit H P

apMaTyphl MOKCT BO3HHK-
HYTH TAKKE BCTEACTBHE HEAOCTATOHOIO CO-
JepKanns uemenTa B OeToHe, HAIMYHA
B HEM BDEAHBIX A00ABOK (Hanpumep, nosa-
PeHHO# CONM), PACKDHITHS TpeMH BoJiee
0,4 MM, HEAOCTATOMHON! TOMUIMHLI 3AIMT-
HOFO Cn0s, Manoi nNoTHOCTH eTona Kop-
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PO3MitHEIE OPAXEHHS PE3KO CHIDKAIOT Hecy-
Myl CnocobHOCT W MIacTH4EcKHe CBOH-
CTBA BBICOKONIPOUHOH APMaTyphi, BBIIBIBAKOT

ennpe [lpu TpaBHTHHON OKCITyaTaLMM
Kesle300ETOHHBIE KOHCTPYKIMH MOTYT Cily-
KUTD [UHTENBHOE BPEMS 63 CHHKEHHS He-

P ymp
APMATypBI, UTO BLI3HIBAET BHE3ANHOE XPYIl-
KOC PaIpyllIcHUC MPEBAPHTENLHO HATIDH-
KCHHBIX KOHCTPYKiHH OCHOBHBIE Mepo-

cymeit W, NOTOMY ¥TO mpo-
4HOCTh O€TOHA BO3PACTAET C TEYCHHEM
BPEMEIIH H OH HANOKHO JAMIIACT ApMaTy-
Py OT Kopposun

TpUATHA 1O 3AmMTe XKenezofeTona OT

KOPPO3HM CBOASTCA K Cledyiomemy. npe- § 6. Buusl kere3o6erommbix

aynpexienue 00pa3oBasus TPEUMH WIM  KOHCTPYKIMH

OpaHMYenue UX DPACKDHITHA, OIPAHHUICHHE

CTeneHn i KOHCTPYKLHI — chop-

Cpefibl, IAMEHCHHE TUIOTHBIX B HEe, ., cBopi HBIE —
BeToHOB Ha CyTb- nyTem

HATOCTOHKHX LeMEHTaX; 3alluTa CKOTO Ba-

creil pa3HOOBpasHBIMU nouuMepnuMn Ma-

TEPHAIAMH, KHCJIOTOYIOPHOH ITYKaTypKOI
KepaMuteckoli  OBNMIOBKOM,  OKICEHHO
W 0BMA30UHOM H3OIAUMEH, NepepacKoll ap-
martypbl 20 10 20%,; yBenutienne 3amBTHO-
ro cios Gerona 10 25 mm

3anpoe
PHAHTOB 37aHHA 1O npueeﬂenmm 3aTpa-
TaM, 9HEPTOEMKOCTH, TPYAOEMKOCTH, PACKO-
Ay AeUUATHON CTAIH, HALEKHOCTH, J10ATO-
BEYHOCTH, TCXHONOIMIHOCTH  BO3BEACHHS,
JCTETHYECKHM BO3JIEHCTBHSM Ha deloBeka

1. Coopunie konctpykum. Tloa cGopHE-

HedTs u ce noronst conpo-
THBTEHHE GETOHA DACTHKEHHIO, CKATHIO
W CLETUIEHHE C ApMATYPOM, BCIEACTBHE HEro
BeTON CTAHOBUTCS POHHLIAEMbIM LIS HKHJI-
KocTeit

PactureibHbie M OKHBOTHbIE — Macia
W XKHDBI, OCOGEHHO TPOropKIbe, COAEP]KAT
KHDHYIO KHCIOTY, KOTOpas OMBLISCT H3-
BecTh GeTona H obpasyeT G-

pyKiin,
KOTOPHIX HA CTPOMTENBHOM MIOm@AAKE 11PO~
WIBOJAT M3 3apasee MIOTOBICHHBIX lle-
MEHTOB B yensx nosbituenns oQheKTHBHO-
CTH Ba M KayecTBa

COOPHbIC MEVICHTH MITOTORISIOT HA BHICO-
KOMEXaHH3MPOBAHHBIX M ABTOMATH3MPO-
BAINLIX NEATPHATHSX CHOPHOTO KeIe306e-

TOH H3IBECTKOBOE MBLIO
Caxap, cHpOIIB, TIATOKA 06PA3yIOT € W3~
BECTBIO PACTBOPHMBIC COJIH — CAXAPATHI, KO-
TOphle OBICTPO PA3PYMIAIOT CBEXHH GETOH
CrupTel camu no cebe He BpeaHb, HC

Towa, Ha  BBITYCK
ONPE/ENEHHOrO  ACCOPTUMEHTA  M3jIe/nil
W KOHCTpYKuMit
TIpn  CTPOMTEeNbCTBE  CAaMBIX  PA3HO-
ianuit cOopuLIe
KOHCTPYKIMK OKasbiBaloTCs HamGolee -
ero TaK Kak ux He 3a-

u3Bnekas w3 Gerona Bouy,
M npekpawaior npouecc Teepaenus [lepe-
HCIIEIIbIC OCHOBHBIE HCAOCTATKH XKeENE30-
GeTOHHBIX KOHCTPYKUMH HE3HAUMTENBHBI MO
CPABHEHHIO € MX  MHOIOWHC/ICHHBIMH

BHCHT OT TIOrOAHBIX yCNOBHI ORI CNIOCOB-
CTBYIOT UHIYCTPHAJM3IALMH H MAKCHMATDb-
HOH  mexannsaumu  cTpourenbersa  Ocy-

ll.lel.‘rBJlelme POrPAMMBI KANHTATLHBIX Di-
XXV

BJMSAHHE MHOTHX HEIOCTATKOB MOXCT GbITh
CYIIECTBCHHO CHHIKCHO BBICOKOKAUECTBEHHbI-
MH  UPOCKTHPOBAHHEM,  M3IOTOBIEHHEM,
MOHTAXOM  H

Lw:na Kl'lLL HeMbICIMMO §e3 nanbreiite-
10 GYPHOTO PA3BHTHA M COBCPUIEHCTBOBA-
Hus Hl'Ulychnn cﬁopumo Kene306eToRa
Y 22 25 M Lﬁopuonu

TOHHBIX KOHCTPyKuui Bot nowemy, mx:mo-
2 POTKYIO  MCTODHIO ~DA3BHTHI
(~ 135 ner), OHU NONYMMIH MACCOBOE Pac-
NPOCTPAHEHHE NP CTPOMTENbCTBE CAMBIX
OTBCTCTBEHHBIX W YHHKATbHBIX 3AHHA U CO-
opykenmii Her nu oaHoilt oacTi kanu-
TaNbHOrO CTPOMTENLCTBA, B KOTOPOH € yc-
nexoM He MOraM Gbl GHTH UCHOMB3OBANL
COBDEMEHHBIE KeNe3OBETORIbIE KOHCTDYK-

T M
CcTpyKumii TIpH 5TOM CTOUMOCTE Kere306e-
TOHHbIX KOHCTDYKIii MACCOBOLO TPOHIBOA-
CTBA HUXKE, YEM METAJIOKOHCTPYKLHI
OcHOBHO#  HE0CTATOK COOPHBIX  KOH-
CTPYKLMH 3aK/IK0YAETCs B TPYA0EMKOCTH,
BHICOKOH CTOMMOCTH M METaJIOEMKOCTH
CTHIKOB HX 5/IEMEHTOB, B CHHXEHHH KECTKO-
CTH 2JICMEHTOB M KOHCTPYKUMH B uejOM

mHH B OCof Hanps-
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crvemioi wepsapesocrs (crarmueckoit e

MOHOJINTHBIM KOHCTPYKUHAM MEHBIIIYIO Ma-
TEPHANIOEMKOCTS IO CDABHEHHIO C IDYFHMH
KeNe300ETOHHBIX  KOHCTDPYKIHH
VIMEeHNO HOSTOMY OHH HAXOMST INHPOKOS

onpeennm
2. Mnnwmrnue KOHCTPYKmMH. [loj MoO-  BHIAMH
BO3-
BE/ICHHE KOTOPHIX P
CTBEHHO HAa CTPOHTENBHOH  IIOanKe

yKnaaxo# Geromroi cvecH (TosapHoro Ge-
TOHa) B 3apanee onanyb-

npu  CTPOMTENLCTBE THTIOBBIX
1 PA3HOOBPAIHLIX YHHKANLHEIX 3/ aHHH, BO3-
BOAMMBIX MHAYCTPHANLHEIM CUOCOBOM  Tie-

xy B pesymvrare c::eumpmecmx HenocTar-
KOB X BCe Goce BHITCCHAIOT COODHBIC
Kese300eTOHHbIE KOHCTPYKIUH

@ OcCHOBHBIE HENOCTATKM  MOHOJMTHOTO
Gerona 1) ce3omnocTh padoT, 2) yerpoii-
CTBO TPYZIOCMKHX M SIOPOTOCTOAIHX Olla-
nybxn 1 3) -

mETOBaR Wi Gi0uHas WHBEH-
TapHasi WM JCIeBas HeCheMHas (3 apmo-
LEMEHTA, CTEK/IONeMEnTa) onanybka, yHU-
QEUMPOBAKBIE MPOCTPAHCTBENHbIE aPMO-
KapKackl W KpyUHBle ApMAaTypHbIe GO,
MEXaHU3MPOBAHHOE TIPHTOTOBJICHNE, MOJAYA
W yKIaaKa GeToHa
Ki

HOCTH CPOKOB  CTDOMTCECTA, 3ABHCAIIAA
OT JUIHTENLHOCTH TBEDACHUA BETOHA B CCTe-
CTBCHHBIX YCIOBHSAX, 4) HM3KAs HHAYCTpHa-
JM3ANA  CTPOWTENLCTBA, ODLCHHIOUANCH
OCOBCHHOCTAMH NDUFOTOBICHHA OCTOHHOR
CMeCH, ¢ TPAHCUOPTUDOBAHHA W YKIAKH,
pacnay6ku u T 1

Vaenbusiit Bec ceGeCTOMMOCTH M TPY-
JI0CMKOCTH TIPOM3BO/ICTBA KOKCTPYKIH 13
MOHOJIUTHOTO XKeJIe300eTOHa 110 JIeMenTam
JaTPAT (BKJIOYAA CTOMMOCTh MATEpHAJIOB)
npuBesien B Tabn

Tabauya 1V aeaouniii Bec cebecronmoctn
i

; TPy O

4JIEHEHHEO, HANpHMep Gaccelnbl Ul MaBa-

Hus, ynaaMenTsr o oBopyoBaHue W co-

c Ha-
(TYpGOIEHEPATOPEL,  MONOTHI),

rpy3kavn

¢
R Up, TOKe BHINOJHAIOT MOHONMTHEIMM
B kaxj10M cirydac IPHMEHEHUE MOHOIHTHO-
O JIOJIKHO OBITE
cku 0BoCHOBAHO
3. Coopuo-vionomTabIe KOHCTPYKIMM.
IMoa c60pHO-MOHOIUTHBIME NPUHATO MOHM-
MaTh KOMILICKCHBIC KOHCTPYKIUHH, B KO-
TopbIX COOpIbI 1 MouonuTublﬁ Kenesobe-
TOH, yKia

MOHOIHTHOrO KeTe30BeToNA

Vaenwinii vec %

Buws paSor

1o cebe | 10 1pyao
cromvocrs| enmoctt

OnanyGownie 18 4

Tpurotonieime  Geron- | 41 9

Hoii cveck (BKIIOYAS CTOM-
MOCTE MATEDIRIIOR)

pMATYpHbIC 24 19
Tpancrioptuponatme  Ge 5 6
TOHHOH CMecH
Vimaaxa beronroi cvecn | 12 25

W YXOX 32 Gerotion

W3 tabs 1 BHAHO, 4TO OCHOBHbIE
3EPBEI CHUKCHHS CTOMMOCTH MONOIMTHONO
HKECIOBETONA 3AKIOUAIOTCH B YMEHbUICHUN
PACX0j1a GETONA 1 APMATYDEI, OMATYBOMIbIX
MATCPUAJIOB, CHUKEHHH TPY/0CMKOCTH Ofla-
J1y6KH, yKIanKe GETOHHOMN CMECH 1 yXoze 3a
Heronom
@ OCHOBHOE  IOCTOMHCTBO ~ MOHOJIHTHBIX
KOHCTPYKUMil 3aKMI0MACTCA B MX TPOCTpan-
CTBEHHOM HEPa3PEe3HOCTH (BBICOKOH CTaTHye-
Kot ), 410

2 B M bonaap

o, 1 T'

Cysopkun

mecTe
cTBa, paboTAaCT MOJ Harpy3kod Kak OjHO
uenoe  DTOro NOCTUTAIOT HAAEKHBIM Clie-
eHAeM  COOPHBIX  5IEMCHITOB € MOHO-
NWTHBIM  GETOHOM  TIOCPECTBOM  BHIGOPA
(OPMBI H PasMepoB COOPHBIX HIEMEHTOB,
HACEUKH MX NOBCPXHOCTH, IPHMEHCHHS B He-
OBXOMMBIX CITyHasX HANDATAeMON M Hea-
TpAraeMoii ApMaTyphl, CBAPKH 3aKNajiHbL
JeTasieil M BLITYCKOB apMaTyphl

B CKATO#l 30He COOPHO-MOHOMHTHBIX
KOHCTPYKIHH MOXHO HE NPe1ycMaTpHBaThL
UINOHOK, €CJIH TOBEPXHOCTh COOPHBIX e
MEHTOB ICPOXOBATA M CCIIH CKAJILIBAIOWIHC
HANDAKEHUS 1O TOBEPXHOCTH KOHTAKTA Me-
K1y COOPHBIM YIEMENTOM H MOHONWTHbIM
Getonom me npesbunaior '/oR, Ha no-
BCPXHOCTH KONTAKTA COOPHBIX IEMCHTOB
C MOHOIMTHEIM BETONOM NPEJIYCMATPHBAIOT
110 PACYETY WM KOHCTPYKTHBHO BBINYCK NO-
TCPEUHOH apmMaTyphl ¢ HANEKHOH AHKEPOB-
KOl B JOTONHUTENLHO YJAOKEHIOM MONO-
nutom  Gerone  CHopibiil  xeie306eTon
B COOPHO-MOMOJHTHBIX  KOHCTPYKIHAX
OAIOBPEMENNO  ABISCTCA ONANYOKOH s
MOHOJHTHOIO KENC300ETORA 1 BOCTUHU-
MaeT BCC HArPy3KH B MOHT&XHbIA NepuoA
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Ci THBIT
yaauHo CoteTaCT HONOKUTEALHLE KatecTsa
cOOPHOrO # MOHONKTHOrO Kene3obeToHa,
fnaronaps vemy sBISeTCs BechMa 3IKOHO-
MUYHBIM

COOpHBIC INEMEHTHl MO3BONAKOT BOIBO-
JMTh 3LaHUA TeMH K¢ HWHAYCTPHATbHHIMHA
METOAAMH, YTO W NPH CTPOHTEIBCTBE NOJN-
HOCGODHbIX 31K, @ MOHOTHTHEI Kene3o-
BeTOoH — JI0CTHIATh HX HEODXOAMMOH Npo-
CTPAHCTBEHHOI XKECTKOCTH, TO CYMIECTBEH-
HO CHHKAET DACKOX CTANM W DETOHA MO

c
B MOHOIHMTHEIX  4acTsx

MeHT), conpot Harpyakam  Kak
0IHO MOHONHMTHOE Telo XOoTs DEToH mpes-
CcTaBiser coGoil MaTepuan rpy6o HeoHo-
POHOI CTPYKTYpBI, €My MOKHO NPHAABATE
BHONHE ONpeeNeHnble HANEPen 3aianuble
npounocTibre, sebopwarubie H dusHie-
CKHE CBOHCTBA

IOl NPOYHOCTHbIMHU CBOHCTBAME BeTO-
Ha NPUHATO OHHMATH HOPMATHBHEIE W Pac-
ueTHbIC XApAKTCDUCTHKM GETOMa mpH CXa-
THH W PaCTSKEHWH, CHEMIeHWe OeTOHa
¢ apmatypoi

Tlo AedopMaTHBHBIMA CBOHCTBaMH Be-

JTHBIX  KOHCTPYKLHH, paﬁmawumx B OC-
HOBHOM

Tona b pactaki-
MOCT CTONA M0 HATPY3KOH, MOA3YHCCTH

OPHCTBIX

HAa CKATHE, MOXHO LUIM| We- M ycanky, HabyxaHne M TeMNEpaTypHBIE Jie-
TOIB30BATH AYEUCTHIE M JICTKHE Geronu Ha  dopmanms
MECTHBIX €CTECTBEHHBIX MM HCKYCCTBEHHbBIX K ¢uangeckum cBoiicTBaM GeTOHA OTHO-
a0 st b, MOPO30-Kapo-
obaervennio KOIICprKI.\HVI W, cresoBaTeNhb- c‘roﬁxocn» KOPPO3HOHHYIO  CTOHKOCTD,
ento-

CHopubie neMeHTBI uenccooépawo npume-
HATH 1o

uoc‘rb KHCTIOTOCTORKOCTL 1 21p
cBoiicTsa GeTona

Pazmmuaror cﬁopno-mmmumuue KOH~
CrpyKimn ¢ BHICOKHM (10 90%) U HHIKHM
(10 25%,) npouenTom Coacpikanus cOOPHEIX
anementos  [Tpenmymecrso TIEPBBIX  KOH-
CTpyKumii 3aKTIOMACTCA B BHICOKOH HHAY-
CTPHATLHOCTH M3TOTOBJICHHA W MOHTaXa,
a BTOPBIX — B NOBBIUICHHOH MOHOTHTHOCTH
(nepa3pesnocT) CHOPHO-MOHOTHTHBIE KOH-
CTPYKLMK PACCYHTHIBAKOT B OOEHX CTalMsX
PpaGoTHl 10 MPHOGPETEHNs GETOHOM 3amo-
HOJMYMBANAA  3aJ@HHON  MPOUIOCTA — Ha
Bo3jelcBue cobeTBeRHOrO Beca sTOr0 Ge-
TOHA W HAIPY30K, JISHCTBYIOIHX Ha J(AHHOM
ITale BO3IBE/CHHS KOHCTPYKIUH, NOCIE NPH-

HeToHoM 3a-
JIAHHOW TIPOYHOCTH — HA HArPy3KH, jeii-
CTBYIONWC 1A JAHHOM OTalle BO3IBCUCHHA

W TpH IKCHAYATAIN KOKCTDYKIMH
Tnasa 2

CpoiictBa MaTepHaioB Ke-
J1e300€TOHHBIX M KaMeHHbIX

KOHCTPYKLMi

§ 7. IpounocTubie XapaKTePHCTHKM
Gerona

1. Knaccupuxamms. [Ton 6eronom noun-
MAKOT KOMILIEKCHRIA CTPOUTENbHELH MaTe-
pHAL, B KOTOPOM KPYIHbIC M MeNKHe Ka-
MEHIBIC 3aNONHATENH, COCANNCHHbIE BKY-
UM (UEMEHT, KUIKOE CTEKJIO, 1oNuMepue-
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3aBHCAT OT cmocofa €ro  M3rOTOBJICHAA
H MaTEpHATOB BAKYIICTO, KPYIHOTO 1 Mes-
KOro 3amoHATeNs M Boubl OHU onpejie-
JISEOTCH CTPYKTYPOH GETONA i YCHOBHAMH
€ro TBep/ICHHs
@ B 3asucumoctn ot TpeboBanMii MOPO30-
CTOMKOCTH, BOJIOHENPOHUIAEMOCTH, OrHe-
CTOMKOCTH, KapOCTOMKOCTH, KOPPO3HOHHOM
CTOHKOCTH TpH ArpeccHBHOM BO3AECTBHN
cpeabl GeTOHbI KJacCHpUUUPYIOT no

1) cmpykmype — wioTHbI GeTOH, B KO-
TOPOM MPOCTPAHCTBO MEKIY 3epHAMH 3a-
TOJHATENA TOMHOCTBIO 3AHATO 3ATBCPACH-
WIHM BAXYIIAM, KPYTHONOPHCTHI (Masone-
CHBHBI  GECHECHAHBIH) — C HACTHIHO 33~
TO/IHEHIBIM IPOCTPAHCTBOM MEKAY 3ePHA-
MH 3QIOJNATENS, MOPUIOBAMMBIH, B KOTO-
POM BSDKYILCE MEKLY 3CPHAMH 3aNIOJHHTENS
HOPH3OBAHO € NOMOMIBIO CMIEMHANBHBIX J10-
BaBOK, AYEHCTBIA ~ € HCKYCCTBEHHO  C€O-
3JANNLIME 3AMKHYTHIMA TIOPAMH, MOBBILIE-
WUC TIOTHOCTH CTPYKTYPhI OeToma Beaet
X noBbilIeHmio ero npownocti Heo6xom-
MYIO [UTOTHOCTH DETOHA JIOCTHTAKOT NOCPesi-
CTBOM 1NOAGOPA 3CPHOBOTO COCTABA, MEXa-
HUYECKOTO  yINOTHeHHs OCTOHHOM cMmecH
11pH POPMHPOBAKIM, PUMEHCHHE /IOCTATOY-
HOIO KOJMYCCTBA IEMEHTA, CHIKCHHA BOAO-
LEMEHTHONO OTHOMCHHA Yewm BhIlIC Mapka
LEMEHTA TI0 OTHOLICHHIO K TpebyeMoii 1po-
YHOCTH BeTONA, TeM MeHbINe TpeByeTcs
uemenTa,



2) cpedneit naommocmu (xr/m*  0co6o
THKEALC CO Cpeell MIOTHOCTBIO Goree
2500,  takenbie — 2200 2500,  ofuer-
vennbie ~ 1800 2200, nerkme — 500 1800,

3) eudy 6aNCY14€20 — LEMeHTHbIE, O~
MCPLEMEHTHEIC, HA M3BECTKOBOM BSKYIIEM
(cenmKaTHEIE), THNCOBOM BHKYIEM, CMe-
MIAHHBIX 7 CHCIMANLHEX BSOKYIINX;

4) 6udy 3anoanumeneit — wa  TIOTHHIX
€eCTCCTBeNHbIX 3amonHUTEIAX (Fpasmil min
mebenb TOPHBIX OO/, KBApUEBbIil Mecok),
HA IOPHCTEIX €CTECTBEHHBIX (IIEPINT, lleM3a,
PAKYIIEUHUK) HIH HCKYCCTBEHHBIX (KEpaM-
3HT, ILTAK) 3ANONHATENAX, HA CTICLHATbHEIX
3aNONHHTENSX, YIOBJIETBOPHIONMX TPEOOBA-
HHAM OHOJNOTHYECKON 3AIMMTHI, KAPOCTOMH-
KocTH, Xummueckoil croiikocTs OBBIMHO
IeBeHb NpeATOYNTAIOT [PABHIO, TAK KaK OH
TO3BONSET JemieBne u Gbicrpee obecmenn-
BaTh ONTHMANLHbIH 3EPHOBOH COCTAB BETO-
Ha 3aJaHNON TUIOTHOCTH | npounocThn B sa-
BHCHMOCTH OT BUAA NOPHCTHIX 3alIONHATC-
Neli pa3nMualoT KepamM3HTOGETOH, NIIAKo-
Geron, nepIMTOOETOH, TNeM3OBETOH W
T,
5) sepuosomy  cocmasy — Kpyuno3ep-
HHCTHIA C KDYMHLIMH B MEKHMH 30T
TENAMH, MCIKOIEPHHCTHI C MCIKHMH 3a-
NOIHUTENAMH,

6) yeaosuan meepdenus — Geron ecte-
CTBEHHOrO TBEDCHHS, OETOH, MO/BEPr-
HYTHUL TeNIOBIAKHOCTHOMH 06paboTke npn
aTMOC(EPHOM JIABAEHHHW MM aBTOKJIABHOH
06paGoTKe 1pH BHICOKOM AR TeHAR

Berombl, NpUMEHSCMbIE I HECYIUHX
KeJIe300CTOHHBIX KOHCTPYKIMH, COKPAICH-
HO Ha3bIBAIOT

manceabiit  femon — GETOH  IIOTHOH
CTPYKTYphl, Ha IVIOTHBIX 3AUOJHHTCIIX,
KPYMHOIEPHHUCTHI HA IEMEHTHOM BAKYIIEM,
npu JEOGHIX YCIOBUAX TBEPACHUA, cpeanch
wotHocTEIo 2200.. 2500 Kr/m®,

MeaKosephucmblil femon — GeTOH UIOT-
HOM CTDYKTYDBI, THAC/BIA, HA MEAKHX 3a-
HOJAHUTENAX, HA UCMEHTIOM BAKYIIEM, DK
JOGBIX  YCIOBUAX  TBEPJICHMA,  CPeaHeit
moTHoCTRIO Gosee 1800 Kr/m?,

nerkuit 6eTOH — GETON NNOTHON W HOpH-
30BAHHOM CTPYKTYDBI, HA TIOPHCTBIX 3AN0M-
HUTEJIX, KDYIHO3CPHUCTHIA, HA LEMEHTHOM
BSKYIICM, 1UpH JIOOBIX yciaoBuAx TBepje-
HHsL, TH PaBION TPOYHOCTH, MOPO3OCTONi-
KOCTH H BO/IOHETIDOHHIAEMOCTH IPHMEHAIOT
B KOHCTPYKIHSIX HAPABHE ¢ TSKEIbIM GeTo-
Hom,

o

Adeucmelii GemoN ABTOKNABHOIO H Heas-
TOK/IABHOIO TBEP/CHNS,

Ccneyuanvbii Hanpazaiowuii Gemon

OCHOBHbIC PEHMYINECTBA OB.IEIEHHEX
M OCOGEHHO JIErKHX OETOHOB 3aKIFOYAIOTCH
B BOIMOKHOCTH NOHMIUTH (10 25% M Go-
JIee) Maccy Kene3oBETOHHBIX KOHCTPYKuHi,
4 CICHOBATCBHO, YMEHBIIMT WX CTOM-
MOCTB, YIy4IINTS 3BYKOR3ONUPYIOUIHE 0 Te-
TIO3AIMTHEIC CBOWMCTBA, NMOBLICHTL CEHCMO-
CTOHKOCTE M OrHecToHKoCTh Berombl ner-
KHe, S4CHCTBIE W IOPAIOBAHHBIC CO CPEAHEi
wiotnocTsio 1400 Kr/vM® U Menee mpaMe-
HSIOT NPEHMYIIECTBEHHO A OFPAk/aro-
WX KoHCTpyKwaA  [LioTHME Meakosep-
HHCTBIC  GETOMB  HCHOJBIYIOT  HAABHE
 THKETBIMH B 1% 3ATONMENTA 11BOB COOp-
WX KoncTpykimii  [Ipn  cTpomTenbCTBE
ATOMHBIX EaKTOPOB (715 GHOJIOTWYCCKOH
JAUMTH OT WAINYICHHH) NDHMCHAIOT Cric-
IHasbHbE 0C060 THKEIBIC BETONE CO Cpejt-
el wioTHOCTEIO Botee 2500 wr/m?

Tloji  MOPO30CTOMKOCTEIO  TOHMMAIOT
cnocoBHoCTH Marepumla B yBAAKICHHOM
conpors cs pasp,

My BO3ACHCTBUIO TIONEPEMEIIOr0 3aMopa-
KuBanus W oTtausaums Beron smnsercs
ccm on
50 500 m Gojce WHKIOB mOTEpEMEHOrO
u orransanms [
MOPO30CTOMKOCTL  DeToHa
BOAOLEMEHTHOE ~ OTHOLICHUE

BAMAHHC  HA
0Ka3BLIBAIOT
u crpykrypa

Ton  BONOHENPOHUIIAEMOCTHIO  MOHH-
MAUOT CHIOCOGHOCTL MaTepwaTa He rmnm
« o budy Taxenbiit Geron u Geron Ha 1o~
PUCTBIX 3ANOJHATSINNX QUILTPYIOT BOAY
D10 06YC/IOBICHO TEM, YTO TPH BOAOLE-
MenTioM otHowennn B/LL> 0,2 csobosnan
BOJIA, HE CBAIAHNAS XHMHYCCKH C LEMEHTOM,
npu uenapenun ofpazyer B GCTOHC MOPBI
uavenne KoxpPHUUCHTA GUALTPAIMN BO3-
PACTACT € yBeNMYCHUEM I'PAIHEHTA HANIOPA
T109TOMY B HATIOPHbIX COOPYKCHIAX TIPHME-
HAIOT IUIOTHBIC GETONBI C OFPAHHYCHHBIM
Kkoaduumenton prabTpanan  MnotHocts
GeTOHA TIOBHIIAIOT OCPSACTBOM DA3HO-

' n06aBOK

Kese306eTona CymecTBeHHO MOXKeT yBENH-
UHTECH B De3yibTATE ACGEKTOB Cro CTpYK-
TYPBL IOl FOPUIOHTANILHO PACTIONOKCHHbI-
MH CTEPXHAMH, 06pasys Tam CKBO3HbIE Ka-
HaIHl

Tlon OrHeCTOHKOCTHIO TOHHMAIOT CHO-
COBHOCTbL MATEpPHAA COXPAHSTH MPOYHOCTD
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pu noXapo (1000...1100°C) Beron seaser-
o3 Bonee OrHECTONKWM MATEpHANOM, ¥em
CTanb, TAK Kak TIPH TeMNEPATypax noxapa
OH TIPAKTHYECKH COXPAHSeT CBOH
9HOCTHBE W aeopmaTuRHbIC
KoscTpykumun u3 cram oﬁpymuaalmcu yKe

KAMHS, 3ATIOTHCHHON 3ePHAMH  KPYMHEIX
W MeNKUX 3AMOMATENeH M NPOHW3AHHON
MHOFOUHCIIEHHbIMUI MUKDOTIOPAMH H KAIlHI-
NSPAMH, COTEPKAUIMMH XHMHYCCKH HCCBS-
3aHHYEO BOLLY, BOAAHbIE NAPL 1 BO3YX Tlo-
9TOMY BETOH PE/ICTABISET CODOI KaMMIAp-

npu Temnepatype 600 700 °C.
OTHECTOHKOCTH mnesoﬁemnnm KOHCTDYK-
i

cnos Getona 1o 3 4 oM

Tlo KapoCTORKOCTBIO MOHAMAKOT CNO-
COBHOCTH GETOHA COXPAHATH POMNOCTH MpH
IUIMTENILHOM  BO3ACHCTBHM BBICOKUX TemIie-
paryp (ssue 200°C) Jlmntenbioe poseii-
CTBHC BHICOKMX TEMIEpATyp ~paspyuiaet
OOBbIHBIH TIOKEBIH GeTon U OeTon Ha mo-
PUCTEIX 3ATOJHATEIAX BC/ICACTBHE 06CIBO-
XHBAHHA LEMEHTHOrO Kaws, Aedopwaiii
UeMEHTHOrO Kamis u 3anonnutenei Ilo-
9TOMY HOPMBI 3aNPENAIOT IPHMEHATL O0bI-
uHBIA GETOH NPH JUIMTENLHOM BO3JEHCTBHE
rewnepatyp ossinte 50°C B ueanx yoeamie-
HHS n Getona
[ —— Basanbr, aua-
a3, XPOMHT, WIAMOT, JOMEHNLIE ULIAKH
W BAKYINEC  [JHHO3CMHCTBIH  IIEMEHT,
TOPTIAHAUEMEHT ¢ 106aBKaMH, XHKOE CTe-
K10 B OXNQK/CHIOM COCTOAHHMH CLETIEHHC
feToHa C apMaTypoil NepHOAMYECKOro 1po-
Guns coxpansercs JKapocroiikuii 6eron

i 0B

TieueH M Pa3HOOOGPA3HBIX TEMJIOBBIX arpera-
TOB, TYHHCIBIbIX Neveh

T10/i KOPPOINOHHOH CTORKOCTHEO MOHH-
MAOT CMOCOGHOCTL MaTEepHaa He BCTyaTh
B peakuuio ¢ it
cpejtoit '3kcmlya'raummﬂblc yeaosn Go-

PHCTEIH . B KOTO-
POM Hapyulena CrUIOWIHOCTh M TIPHCYT-
cTBYIOT BCe Tpu a3kl — TBEpAAR, KMAKAA
W rasoobpasman

CTpyKTypa LeMEHTHOTO Kamhs B 6eTone
TaKKe COKHA U Heoanopoana lleMenTHbii
Kamenb COCTOMT W3 YNPYroro KpuCTALIude-
CKOr'0 COCTaBA H HAlOIHAKOINEH €ro BA3KOH
maccht — renst CoveTasMe yIpYro M BH3-
KOW CTPYKTYPHBIX COCTABINIONIAX LEMEHT-
HOrO KamHs HajeiseT OeToH CBOHCTBaME
yupyromnactauo-noaysero  Tena  ta
CBOfiCTBA TIPOABIFIOTCH B NOBCACHAT 60TO-
Ha 0/ HAIPY3KOH H B €r0 B3AWMO/ICHCTBUH
¢ BrelneH cpeaoi TN rHAPATALMN 3epeH
KJIMHKEPA W 3aTBEPACHUS LEMCHTHOIO Kam-
i B Getone goctatouno B/LL He Sonce 0,2
Jlns nysimeit yA060yKNabIBAEMOCTH OETO!
oit cvecn B/IL yesmmsator 10 0,5 0,6
Wsjmmex Boisl Wenapsetcs M 0Bpasyer
B LEMEHTHOM KAMHE MHOIOWHCICHHBIC MO~
Pbl M KQIWILIADEL, YTO CHHXKACT MPOYHOCTE
Getoma 1 yseamHBACT €ro AeopwaTHB-
Hocre O6umii 06bEM TMOP B LHEMEHTHOM
KaMHe NPU HOPMANBHBIX YCAOBHAX TBEP/e-
Hust coctasaser 25 409 ot obmema ue-
MENTHOTO Kamus  Paswepsl X BechMa
Mambt 60 80% obbema 10p NPHXOAHTCH
Ha JI0JIK0 KannIspoB ¢ PajuycoM 40 | Mkm
(10°% cM) C ymenbmenuem B/IL nopu-
CTOCTH TEMEHTHOIO KAMH3  yMCHBIIACTCH

WIHHCTBA 3/1aHN
HOPMATLHBIMH J'ulx Gcruna MOITOMY B HEM
He T HHKaKHX
npoueccoB B arpeccusmbIX cpejax (KHKWX
MM ra3006pA3MBIX) KOPPOIHOMNAA CTOH-
KOCTh GETOHOB CHUKAETCH
2. Crpykrypa. CrpykTypa OKasbiBaer
BIHSHHC HA TIp noae-
(OpMATHBILE  XaAKTEPUCTHKM  GeToNa
Ona rpybo HeonHOpOANA U 3ABHCUT OT
MHOTOUHCACHHLX (GKTOPOB 3CPHOBOIO CO-

u p Gerona o-
TOMY HA NPEAUPUATUAX cOOPHOIO KeNeIo-
6eTONA  NPUMCHAIOT  NPEHMYIIECTBEINO
Kectkne Getonmbie cvecn (B/IL=0.3 04)
Beronst n3 Kectkix cweceil 0Gaajaior
Menbiell  /1eOPMATHBIIOCTEIO,  TPEOYIOT
MEHBUIEro Pacxojia LeMeHTa

Teopun  NPOMHOCTH  (MAKCHMAUTLHbIX
HOPMAUILHBIX HANDSKCHUH, MAKCHMANbHBIX
KACATCLHLIX HANDAKCHH W 4P ), IPEIO-
eI A8 IPYIUR MNTEDAIOD, K 6etony

e

CTaBa KpYmHBIX H MEJIKHX
00BEMHON KOHUEHTPAUMH LIEMEHTHOTO Kam-
Hl, BOAOUEMENTHOIO OTHOIICHHS, CIIOCOGOB
YIIOTHEHNS, YCIOBUH TBEPASHHS, CTENEHN
HIPATAIMH UCMCHTHOIO KAMHS U D
Crpykrypa Getona gopmupyercs B Buje
NPOCTPAHCTBEHHOM PELIETKH U3 LEMEHTHOIO
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opma-
THBNBIC XBpAKTDHCTHKH Gcrolm B 3aBHCH-
MOCTH OT €ro CTPYKTYphl YCTAHABIHBAIOT
IKCIEPHMEHTANILHBIM Ty TEM

3. OcnoBit mpounocTh. [ToA MPOUHOCTHIO
TBEPAOTO TeNa NOHMMAIOT €ro ClocoBHOCTh
CONPOTHBIATLCA  BOIACHCTBHIO  BHELIHMX




cun, ne paspymasce [lpounocth Hetona 3a-

CHT OT MHOTOMHCHEHHBIX (AKTOPOB

vrpynypu, MapKH H BHJ@ UEMEHT4, BOJO-

LEMEHTHOrO OTHOIIEHNS, B 1 TPOMHOCTA

prnuux M METKAX 3anoHUTENel, yenoBuii
Buta

d)oprl # pasMepa 0bpasuos, nnmeubﬂmm
3arpywenus  Onpese/ONICe BIMAHNC HA
TIPOYHOCTh GETOHA OKA3LIBAET BIAHMO/ICH-
CTBHE TBEP/OH KPHCTANIMICCKOH YacTH 1ie-
MEHTHOTO KaMH$l C er0 TUIaCTHYHOM reneBoi
wacTbio Bo BpeMeHH rencsas cocTapiio-
MAA  YMEHbUIAETCH, pHCTAJIMYECKas —
yBeamumpacTcs  COOTHOLIEHNE BO BpEMEHH
MEKLy JIByMH COCTABIAIONAMH 1EMEHTHOIO
KaMHs B OCHOBHOM 3aBHCHT OT MAapKu Le-
MEHTa H TOHKOCTH Tomona Yem Tombine
MOMOJI LEMENTa, TeM ObICTpee POCT TBep-
7107 KPHCTA/LTHYCCKOR 4acTh

B naueit cTpane B OCHOBHOM HPOH3IBO-
JATCS aTuTOBBIH nopraanauement [locie
TBEUCIIA OH 0BTANAST HAMGONBUINM OT-
HOILICHHEM  TBCPAOH  KPHCTAILIMHECKOR
K TUracTU4HO# resieBoil coctasisiomed ne-
MenTHOro kamus Benejcteue storo anm-
TOBLI MOPTAAMAUCMENT OKAIHIRACTCA Hay-
osee mpounniv [IpH OHOOCHOM CKATHY
PACTATHBAKOIIHE B i

Puc 16 Cxema paGots Gerona npm cxatint

CPejie OTCYTCTBYIOT, XOTsl BOKPYI 0P M 11y~
CTOT 110 NPOAOJBLHBIM IUIOMAAKAM BO3HU-
KAIOT PACTArMBAIONE CTPYKTYPHEIC HATIPS-
KEHIA, YPABHOBCUIMBACMBIE CXUMAIONUAMI
nanpskemmsMi  (puc 16,a)  Tlostomy
MECTHBIE CTPYKTYPHBIC HAUDSKEHIS B #B-
HOM BHAE He YMHTLBAIOT, NOJArAs, WTO

a- ii y MUKDO- 1 MKPOOTIOD,
6 — pasphis GeTona B HONCPEYHOM HATDABICHHI; o —
TIDH HEHAH TP TIO ONOPHBIM TLAOCKOCTAM, 2 — 1M
orcyrcram 1~ emaska

PaKTep W BLI3HIBACT paspylleHue CKa-
Toro ofpasua (puc 16,6) B mnonepeu-
nom nanpasichun  [lpu pacTsokemnn uH-

BINANAC BX O a npu
HOPMATHBHBIX [IPOMHOCTHBIX W sehopMa-
THBHbIX XapaKTEPUCTHK GeTona
BenejictBue  4acTOro M XAOTHHECKOrO
PACTIOJIOKENHS YCTOT NPOMCXOAMT BIAUM-
HOE HATOKEHHC PACTArMBAIOUIUX HANDPAKE-
Uit (HOABARETCH BTOPHYNOE MONC HATIPSKE-
wmii) KOHIENTPAIus MECTHBIX PACTAIUBAIO-
X HATIPAKEHHI IPHBOAHT K TOSBJICHHIO
0 PA3BUTHIO MUKDOTpenmH B Oeronc cume
3an04r0 0 ero paspymenns B cnyvwae
OHOOCHOTO  CKATHH  HEBOJBLIOE  KOH-
YECTBO MMKDOTPEIAH BO3IAKACT YKe T1pH
naupskenusx o, = (02 0,3)0,, (pemennoe
conpothBiienne CxaTHio npwIMI)  Bojee
HHTCHCHBHO OHM DA3BUBAIOTCA, KOTAQ O) =
=(0,4..0,6)5,, Takne HANPAKEHHS YCAOBHO
HAIBIBAIOT HIKHCH rPaHALCH

Pa3BHTHE MHKPOTPEIIH NPOHC-
Xomut npH  manpskennsx 0,80y, (Bpe-
MEIIIOe CONPOTHBJICHUE OCEBOMY PACTIKC-
HHIO) M HEMOCPEACTBEHHO NPEAIIECTBYET
Pa3phiBy ONLITLI OKAIBIBAIOT, HTO PAIPHIB
6eTONA  NPOMCXOAUT HpH  OMpENieNeHHOM
SHAYCHIUH Y/UIHHEHUA (TPOAIOJILHOTO M TONE-
PCUHOr0) HE3ABUCHMO OT HANDAKCHHOTO CO-
CTOSHMSA, BHI3BABINCIO HTO Y/ANUHERHE
OTcyTcTBUe 3aKOHOMEpHOCTH B PACIio-
JNIOKEHHA  3ANOJHUTENEH B 3aTBCP/CBIIEM
6eTOHe, A TAKKE B PAIMEPAX H PACIONOKC-
HEH 1O TIPHBOMT K CYIIECTBCHHOMY pa3-
Gpocy nOKasaTteNch MPOVHOCTH HTANOHHEX
00pa3LOB, HIrOTOBICHHBIX H3 0HOrO Hero-
wa TM05TOMy nammbie 0 PAKTHYECKOH npo-
uHOCTH ¥ edopMaTHBHOCTH Getoma oc-

MukpoTpenum Ry; Ecan o, = (0,8..0,85) 0
TO MpONECC HOCHT HEIATYXAIOUWH  Xa-

aneae 5
TOB,  BLINOMNCHILX B iaGOPATOpHbX
W HATYPHbIX. YCAOBAX
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Ha npounocts Gerona 6obmIOe BAWA-
HHE  OKA3HBACT CKOPOCTb  HArpyXeHms
obpa3uoe [lpu 3ameaneHHOM MX Harpyxe-
HMM TIPOYHOCTL GETOHA OKASHIBAETCA HA
10 15% wmembille, 4eM NP KPATKOBPEMeH-
wom Ilpn Geictpom marpyxemnn (02 ¢
U MeHee) NPOYHOCTh GeTona Bo3pacTaeT 10

BeToH MMEeT pasIMuHYIO NPOMHOCTH
IPH PA3sHbIX CHIIOBBIX BOIACHCTBHAX CXKa-
THn, pacTskenwn, wirnbe, cpese B cewsu
C 3THM Pa3MYAIOT HECKOJABKO XAPAKTEPH-
CTMK  NpOMHOCTH  GeToHa  KyGHKOBYIO
1 PH3MEHHYIO [IPOYHOCTE, POYHOCTH NPH
cpe3e U CkabIBAHAH, IPH MHOTOKATHO 110~
BTOPHBIX HATPY3KaX, IPH KPATKOBPEMCH-
HOM, JUITENBHOM M AMHAMUYCCKOM Aeii-
CTBHA HAarpy3oK

4. Kybuxosas npounocts. B xenesobe-
TOHHBIX KOHCTPYKIHAX OETOH mpemMyme-
CTBCHHO  MCHOJB3YETCH ANA  BOCIPUATHS
ckuMaromux sanpsokenui Ilostomy 3a oc-
HOBHYIO  XaAKTEHCTHKY ~(ITAJION) Mo~
WHOCTHBIX H epOPMATHBHBIX CBOHCTB GeTo-
HA NDHNATA CIO NIPOMHOCTH HA OCEBOE
ckarne Bee jpyrue mpounocTHble Xapakre-
PHMCTHKH (Ha PAaCTSKECHHE, MECTHOE CKATHE
noap) U moayh nedopmaumit 3aBHCAT OT
npounocTH OeToHa Ha  OCeBOE  CKATHE
W OUPEEIIOTCH 110 IMUHPUICCKUM BOpPMY-
JaM € NOMOMIBIO  IKCHEPHMEHTANbHbIX
koo(uunentos  Haubonee  mpocthim
H HAJEKHHIM COCOBOM OLEHKH IPOYHOCTH
OeTona B PeasbilbiX KOHCTPYKLMAX ABJIACTCSH
pasjapivBanue ua npecce Kybos Oertoma,
MITOTOBNICHHBIX B TeX Xe YCIOBHSAX, 4TO
W peajbHble KOHCTPYKuMM 3a CTanjiaprHeic
Jraboparophle o6pasnbl NPUHAMAIOT KyGbl
pasmepom 15 X 15 x 15 cM, HCHBITIBAIOT
ux npn remneparype (20 7 2)°C  uepes
28 JIH TBEP/CHUA B HOPMANBHBIX YCIOBUSX
(remueparype Bosayxa 15 20°C u orsocn-
renbHol Braxiocti 90— 100%)

BpemenHoe  compoTHBliene o,

. OTa-

HMED, YeM MeHBILE KyS, Tem OHA GoMbile
aK, BPEMEHHOE COTOTHBJICHHE CKATHIO
SeronnLIx Ky6oB co cropomodi 10 em ma
10% Bbillle, YemM TIPOYHOCTH ITATOHHBIX Ky-
GoB, a mPOWHOCTH Kyba €O CTOPOHO
B 30 em mmke ma 11 1397
Pa3amunoe BPEMEHHOE COMIPOTHBICHHE
cxaTaio 06pa3nos pasuoil GpopMmsr ofwuc-
HAETCH BIMAHHEGM CHJI TPEHUS, BOSHUKAIO-
LAX MEX7Y TPAHAME OGPA3a W ONOPHEIMH
IINTAMH IPECCa, HEOAHOPONHOCTBIO CTPYK-
Typhi 6eTona BOAUIM OMOHBIX 1IAT Hpec-
Ca CHLI TDEHHS, HANDABJCHHBIE BHYTDb
0bpa3na, co3nA0T Kak Obl 06oiMy u TeM
CAMBIM YBEJHUHBAIOT HPOMHOCTL 0GPA3LOB
1pA CKATHH Y IePKHBAIONIEE BAHAHAE CHIT
TPEHHs TO Mepe YAAJICHHA OT TOPUOB CHH-
AKAETCH, NOITOMY BETOHNBIH KyO NpH paspy-
Iwennn nostywacT (OpMy ABYX YCCHCHHEIX
NHDAMUJL, ODPAIICHHLIX ADYT K APYTy Bep-
wmHavn (puc 16,6) [Ipn yvenbimenan cnn
TPEHMs TIOCPE/CTBOM  CMA3Ki  (mapadmu,
CTeapui) XapakTep pPaspyuIeHis MCHAETCH
(puc 16,2) BMECTO BLIKANBIBANMA C GOKOB
obpa3ia NUPaMB/L NPOMCXOAHT PACKAJIbIBA-
HHC €rO 1O TPEmWNaM, NapaMICibHLIM Ha-
npasnenmio jicictaus younus [pu oM
BPEMeIIHOE CONPOTHBICHHE GETONA CKATHIO
yMeHbUIacTeA  DUIMYECKYIO  CymmIOCT
MaciITabHoro H(peKTa pACKpHBAET CTATH-
CTHYECKAA TEOPHA NPOMHOCTH XPYNKUX Ma-
Tepuaion
B obimem cayuae IpouHOCTh GETOHA NpH
0CEBOM CKATHW MMEET TPH Xapakrepiibic
rpanuist [lepsofi rpanuicit sBJseTcs Be-
JIMUMHA TIPOUHOCTH BETOHA HA MHOrOKPAaTHO
HOBTOPILyIo HArPY3KY R, (Ipenes BhIHOCIH-
Boctn Getona) (puc 17, a), BTOPO¥ — npesien
JUITEJILHOrO  CONpOTHBieHHs Oetona R,
W TpeTHil — KPATKOBPEMCIIOE CONpOTHBIC-
Ue GETONA WM IPHIMEHITAs IPOUHOCTH Ge-
Tona Gy,
5. npumenun upounocth. Iloa npus-
MEHHO# IPOYHOCTEIO OHAMAIOT BPEMEHHOC

SoHHBIX KyBOB 3
npouHocTh Gerona

B Hactosimee BpeMs IIHPOKOE PACHIPO-
CTpAHCHUE TOJIYYAIOT IKOHOMUYHBIC Hepas-
PYWIAIOIHE METO/bI OLEHKH NPOYHOCTH Ge-
TOMA B PCAlbibIX KOHCTPYKUAAX M W3jie-
JuAX  yABTPAIBYKOBBIC,  MPOCBEMBANME
POHHKAKOIAMK Jyuami

4 BeqMumHY aBOPATOPHO OliCHUBAC-

MOl IPOHOCTH  BETOMA  CYWIECTBOHHO
BanseT Gopma W pasmepsl 06pasnos  na-
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Oy, OCCBOMY CAATHIO TpH-
3MBL C OTHOLIEHHCM BHCOTH HPUIMBL
K pasmepy cropomi b Knanpata, passom 4
OBpasubl PHIMATHYECKOH (GOPMBI, SIS KO-
TOPBIX BIAMMC CHI TpCHHS MeNbille, Yem
J0 Ky6OB, NIDH OXUHAKOBOM NOMEPEHHOM
CEMCHHM NOKA3LBAIOT MEHBUIYIO POUHOCTH
na cxatie [Ipn OTHOWICHMH BHCOTH NpH-
aMu h Kk ctopose 3.4 mpounocts
HPHIM HA CKATHE Gy, OCTACTCA MPAKTUIECKH
noctosnnoii B peanbubix KOHCTPYKUMAX Ha-
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Pue 17 K onperertenio nposmoctn Gerotia
1~ Koitye pacnpocTpaneins nanpAKCHMis cAxrIA,
VCIOBHOE WIOOPAKERHE HATPAKCHITT Ry 100

eroua
8 K HATPAKCHIOMY COCTOANIMIO NPW3M Tlo-
ITOMY A PACHETA KOHCTPYKWH 112 OceBoe

P Ge-
Tona G, TloBhINIEHUe NPOUHOCTH BeToHA
Ha HArpYKCHIOH YACTH OBBACHACTCH yAep-
KHBAOIUM BIUAHNEM GCTOHA HEHATpPYXeH-
HO¥ wacTn (GeTOHNON 0GOMMOM) n B XKene-
306CTOHHBIX KOHCTPYKIMSIX MHOTOITAKHBIX
3aHUA BCTPEYACTCA 4ACTO N0 ONOPAMA
GaoK, B CThIKAX COOPHBIX KOJIONH, 1O aH-
KePaMH  HPE/BAPHTCABHO  HATIPAKCHHBIX
Komctpykumii  ConpoTHBicHue Getoma na
CMATHE (MECTHOE CKaTHE)

Oy toc = ToPsOhus (13)

e v, = 1 — anx Gerona knaccos muke B2S,
Yy = 13,5 Gyy/O, — 78 GeToNa Kuaccos B25
u Beine, f, AgfApey < 1,5 = k030-
(UITENT YCAOBHOTO YBE/MICHHS HPOMIOCTH
berona, A, — wiomaak GETOHHOro EmMeH-
ra, A, ; — NTOWaae 3arpyKenHoH 4acta
(naomage cMsTH:)

. TIpouHocTh HA 0CCROC pacTSEACHHC.
WM3-3a TpYAHOCTEH LEHTPOBKH PACTAIHBAIO-
weii CHIBl HCTUHHOC BpEeMENHOe CONpOTH-
BlleNne GETOHA HA OCEBOE PACTANCHUE Gy
HONYUHTh TPYAHO, NOITOMY HA NPAKTHKE

ero -
O pelyJLTATAM HCUBITAHAS WHAMHAPHYC-
cKuX 0Bpa3IOB Ha packakiBanme (puc 17,6)

ckaTHe npUHATA
GETONA O, ¢ BETHAMHA HMEET MAKCHMATb
HOC 3HAYCHUC 1M MIHOBEHHOM 3arpyiKe-
waw TIpn Takom cooTnomenuu hib Bnsnne
ONOPHBIX TIMT Tpecca B cpeeit wactu
UpHIMBL (yMACTOK DAspyllicHis), a Takke
rubkocti Heronnoro obpasua npaKTHICCKU
He ckasbiBaeTcA ITpu 9TOM HMeercs B Buiy,
UTO TANONNbIE NPHIMEL HAGMAIH MPO-
UHOCTH B HOPMAJIBHBIX YCIOBUAX B TCHCHHC
28 U B UTO YCJIOBHA FAPYKCHHS COOTBET-
crayor ‘TpeBoBanmaM l'O("la

npumepHo 075 xybuoBol upo'muuu o,
s knacea Gerona B25 u sbmme u 0.8 s
Kiacca Getona mike B25 3a npounocts e-
TOHA CKATOM 30HbI CEYEHHA U3HGAEMBIX
JIEMCHTOB NIPUHIMAIOT TAKKE Oy,

6. Tlpounocts na cvsTie (MecTnoe cxa-
The). OnupiThbl NOKA3LIBAIOT, 4TO NPH jieH-
creun cxuvaiomedi cust N (puc 17,6) wa-
UpAKCHEA B TOMIY OCTOHA PACHpOCTpa-
HsoTCA noz yrom 45° TIps atom Geron
1OA MNOMAAKOH CMATUS (A;,) MOKET Bbl-
NEPKUBAT HATPHKEHHS Gy, e, BNAUUTENLHO

wim uarnba onbitHex Ganovek (puc 17,2)
Tlo Momenty M., onsrr-
HOii BANOMKH ONpeAeTIOT

Gy = YM gt /W = 3,5 M/ (b%),

e 7= 1,7 — korduument, yuuTbiBatomii
Heynpyrie aedopmamun  Gerona  ckatoii
3011 ceverns, W= bh® /6 — moment conpo-
THBJCHNA GAJKH IPAMOYIOILHONO CeHeHus
OpHCHTHPOBOWHOE 3NAUSHAE Ty, O
JICNSIOT 10 HMIAPHYEcKoi popmyne depe

2y{/o, (14

rie ¥ =08 — koxpduunent ans GetoHoB
xnacea B25 u mwke, v = 0,7 — ns Geronos
xnacca B30 u mime

TlpounocTs Gerora ia ocesoe pacTsie-
HIE WVCET CPABNRTEIIBIO HEOONBUIOE Friavc-
nie — e Gonee 0,10, ~ s Getona kiacca
BIO u 0,050, — a1 Getoma knacca BSO,
TAK KAK C TOBLIIIIEHHeM K1acca 6eToma pocT
€ro MPOWHOCTH 1 OCEBOS PACTAKCHHE OT-
CTACT OT POCTA MPOWHOCTH Ha OCEBOE Ca-
tre

O

Tpounocth Gerona wa 0CeBOC PACTsKe-
HHE Oy, 3ABUCHT OT NPOYHOCTH HA PACTSIKE-
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HME UEMEHTHOrO KAMHA W Cro CLCIUICHAA
C 3epHAME KDYNHOTO 3aNlOJHATCIA, OT
yBnaxHerns TIpRMHAMA HA3KOH NPOUHO-
CTI 1IpU OCEBOM DACTAXCHHH HBIISCTCH HE-
OAIOPOHOCTS CTPYKTYpE BeToma, HatHuHE
BiYTPeHHNX HANPMKEHAH, Caboe HAM Hapy-
ICHIOE CHETUICHAC MEAI1Y UEMCHTHBIM KaM-
HEM B 3aNOJHITENAMH

8. [lpounocTs, M CPE3e M CKATHIMAHMH.
Tloj 9HCTHIM CPE3OM MOHHMAIOT pasjienc-
HHC HICMEHTA HA YaCTH TO CCUEHHIO, K KO-
TOPOMY  NPHIOKEHEl  [IEpePe3bIBATOLIHE
cubi, Hanpumep F/2 (puc. 18,a) T ¢ Taxoe
HANDSKEHHOE COCTORHME, TPH  KOTOPOM
rapible HanpKeHns |G, | = |0y, a |0y

0, IPH STOM | Tmax | = [0 |+

TMox 4HCTBIM CKabIBAHMEM TMOHHMAIOT
B3AHMHOE CMEIIEHHE (CIBHT) YacTel Jemen-
Ta MEKJIY CoBOH MOA NEHCTBHEM CKAJIBIBAKO-
X (Casnrarommx) yowmii (puc. 18,6) e
IC306CTONHBIE KOHCTPYKIUH PEAKO Pato-
TAtOT Ha cpe3 M cKanusanue OBLINHO cpe3
COMPOBOX/ACTCA AGHCTBUCM  IIPOAOIBHBIX
CHJ, A CKajpiBaHme — acficTBueM  rome-
peunbix cui CoNpOTHBICHUE CPE3y MOKET

B u

y O1I0p BATOK, & CONOTHBIICHHE CKATbIBA-
WMo — N W3rAGE MpeHATIPIKEHIEX Oa-
JIOK 210 NOABJCHUA B HAX HAKJOMHBIX Tpe-
UWH, eCTM He oDecreYeHa HasekHas CBA3L
MeKIY BEpXHel W HuKHe# vactamu Gerona
wa onopax BpemcHHOe ConpoTHBenie Ge-
TOHA Cpe3y M CKaIbIBAMIO W HATHOE
HPHHAMAIOT PABHBIM 2G,,

_l_LF W B 20 25 Feois

Pue 18 Cxemml uenuiramis 06pasuon

6~ SaBHCHMOCTh.
SLHOCTH 3arpy-
~ neHoMBIKHLC

D 6 ckurbame
Tpedna. mpowmoCTR Serom. oF BN
e, | - wntyowssi oGpase,

@ibiHE OOPH, 3 — paGOsAH apMarTypa’ 4 — upopeI
(Iea); S — yuacrkn, TS POUCXOMNT CKATMBARMC
Gerona
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9. TIpounocTs NpH AAMTETHHOM NCHCTBI
narpyskh. TIperenoM JTHTENBIONO COMpO-
THBJCHAA OETOHA HA3BIBAIOT HauGOMbIIHE
CTATHYECKA® HEMIMEHHHC BO BDEMEHH Ha-
TPAKEHNS, KOTOPHIE OH MOXeT BELAEDKH-
BaTh HEOTPAHMYEHHO 10NIT0e Bpems Ge3 pas-
pymenns [Ipn JUTTEILHOM AGHCTBAE Ha-
IPY3K GeTOHbLH 0bpalel  pA3pYIIASTCH
TP HANAKEHAAX MENBUIAX, 4eM NIDH KpaT-
KoBpemenHoi  narpyske (puc 18,6) Dro

CA 3HAYMTE]BHBIX Heynpyrux aedopvaimit
B WIMEHEHHEM CTPYKTYpbl GETOH 1 3aBH-
CHT OT peXEMa HATDYKCHMSA, HAYATHHO
POMHOCTH W BO3pAcTa 0OPa3LOR

JUIHTEIbHOC  CONPOTHBJICHHE  G;  (CM
puc 17,a) Moaxer coctasrh 90 % KpaTKo-
BpeMeNioro Oy, 1 vembe (o) < 0,900,,)

Tl05ToMy TIpH pacvete NPOYHOCTH 3lie-
MEHTOB B PACYETHOE COMPOTHBIEHNE HETOHA
CKaTHIO R, M pacTAXenmio R, BBOAAT
KOIPOUUIEHT YCIOBAS PABOTHE Yy, YIHTbI-
BAKOUIH BAUAINE HA POUHOCTH GETONA Be-
POATHOH  JUIATENBHOCTH  jieHCTBHS  pac-
deTHbX yownui M YCIOBME BO3pACTAHMA
npounocts Gerowa o  mpemenn  Ecom
BCNE/ICTBHE HAPACTAHUA NPOYHOCTH C TCHC-
HHCM BpCMEHH YDOBCHb Haupskennii /R,
HOCTEICHHO YMEHBIIACTCH, TO (aKTOp AN~
TEALHOCTU NPHIIOKEHAS HAPPY3KH MOKCT HE
OKAILIBATH BMAHMA HA HECYIYIO CNOCOD-
HOCTh IEMEHTOB

10. Tipounocts npu wmoroxpaTHOM jeii-
cTeum marpysku. TIon MpOUHOCTLIO GeToNa
[pH MHOTOKPATHO TMOBTOPHBIX (IO/BHAHBIX
MM yNBCHPYIOIINX) HATPY3KaX O (Mpepen
BLIHOC/IUBOCTH (CTOHA) MOHMMAIOT HANPH-
KeHue, TPH KOTOPOM KOJIHHCCTBO LMKJIOB,
HeobXxouMBIX Ui paspyuiesus obpasua,
cocrapaser me wmenee 10° Ycranonseno,
HTO NPEAE/ BHIHOCIHBOCTH OETOHA yMEHb-
UIETCH ¢ yMeHpluenuem  Kodpduumenta
ACUMMETPHH 1IAKNA P = Opmua/Tpmax (PUC
19,a), TAE  Chmua Cpmax — THOTIEPE-
MEHIO  BOAPACTAIONME B OETOHE MUHH-
MaibHbe
HHs Mpesen

MaKcHMabHbe

BEIHOCIHBOCTH
0CPEACTBOM
spcMumux conpoTuBenmii Getona Gy, 1
G 12 KOXpGUIMEHT YCNOBHH PAGOTH Ge-
TOHA Yy

Mpesen  BHIHOCTHBOCTH G,  CBA3AH
¢ HKHCH rpanuiei 0BPAIOBANIA MUKDO-
tpeun Ry, ECi MIOFOKpATIO HOBTOpHAA

HanpsKe-
Gerona




Talollero yupyro B Tedemue KOpOTKOro
HPOMEKYTK  HATPYKCHHS  AMHAMHCCKOT
Harpy3koit

12. Bausnote mpevernt u yexosuii Bepie-

"
4 ot

Prc 19. K onpesienexitio npossocti Gerowa
4~ 3amCHMOCTS MPETEA WAHOCHIROCTH OT KoXpdhu
UMEATA ACHMMETPIHH WA p, 6 — napacTanne npod-
o Gerous 30 spewen; 1~ i apasu » cyoh
cpeie et o waznoi

Harpy3Ka BHI3HBACT B GETOHC HANIPSUKCHUN
BHIUC TPANUILI TPEUMHOOBpaZoBans Ry,
TO TpM BOTBUIOM KOTMUECTBE IHKIOR Ha-
cTymaer ero paspymicnue B nopmax mpeser
BHIHOC/UBOCTH OCTOHA NPMHAT B CPCAHCM
panibiv 0,856y, (0, = 0850,,) Tpu 107 wu-
ki10B 3arpyxenus o, = 0,50,

JluTeanHoe  CONpPOTHBJICHHE MaTepua-
JIOB M MX [PE/ETBI BBHIHOCTHROCTH B 3aBUCH-
MOCTH OT PEKUMA HATPYKEHMS, HEINHCHHO
CTu eGOPMHPOBAIIS, NOAIYCCTH BO3PA-
CTa, HAYATbHOK NPOUHOCTH MOrYT GBITH
paccumransl 1o metoauke B M Bomsapen-
Ko

11. Jlumavuseckoe  ynpoanewne.  Tpu
KPATKOBPEMEHHOM (yAapHas, HMIY.ILCHAs)
JMHAMKUCCKOH HArpy3ke GObUION WiTeH-
CHBHOCTH TIOAYHIOT YBOTHUCHHC BPEMCH-
HOTO COMPOTHBICHHUS BCTOHA — JIAHAMIC-
ckoe ympoutenue Omo Tem 6obiue, dem
veHbe Bpest Harpykenus obpatia [liia-
MHICCKOE BPEMEHHOE CONPOTHBICHUC

(15)

TIpn  Bpemenn  JarpyXcims, —paBHoM
0,1 ¢, KoOpHHIMEHT AUHAMHICCKOLO YIPOH-
nenus Getotia v, = 1,2 Slpienue aumamuue-
CKOFO yNpoUHCHIA OBYCTORICHO DHEPrONO-
Fom@iouel CnocoHOCTI0 GeTona, paco-

Oba = YO

nust wa . Tlpu 61aronpHsTHbIX yC-
JIOBUSIX  €CTCCTBEHHOTO — TBEPACHHS  [po-
4HOCTH GETOHA MOCTEHEHHO YBEHMMBACTCSH
(10 et n Goee, puc 19,6) Tpu 5ToM, Hem
MEHBIIE TOHKOCTH MOMOJA HEMEHTA, TEM
BhIIIE CKOPOCTh H MEHBLIE POJIOJKHTE b=
HOCTH pocTa mpounocT Getona HauGosee
MHTCHCUBHO OCTOH HAGMPAET NPOMHOCTH
B nepBBIc 28 CYT, HO5TOMY UCHBITARMS GCTO-
Ha Ha NPOMNOCTH HPOM3BOJAT B 28-CyTOH-
wom Bospacte Ecim membitanus ocyliect-
BISIOT B GoJice PAHHEM BO3PACTE, TO HX
Pe3YALTATH NPUBOIAT K 28-CyTOUHOH Npo-
4pocTH GeTOHA

Hapactamue ¢ TeuenHeM BpeMeHH Mpo-
YHOCTH TSKEJBIX GETOHOB HA NOPTJIANLE-
MEHTE B HOPMAILHBIX YCIOBUSX TREPACHMS
MOKHO ONPEACHUTH 10 IMIUPHICCKOH Hop-
Myie
R, = Ryqlgn/1g28 = 0,7R, 4 lgn, (16)
e R, — xy6ukosas nmpounocts  6etoma
B BOIPACTE 1 CYTOK, Ryg — TO e, B BO3BPA-
cre 28 ¢yt

BeTOHBI BRICOKMX KIACCOB HE JIAIOT 3a-
METHOrO HPUPOCTA MPOUHOCTH BO BPEMEHH
Toepienie 6eTONA IHANTEIHHO YCKOPICTCH
C TOBBIIICHUEM TCMICPATYPH M BIAKHOCTH
cpesl T109TOMY Ha NpempUsTHSX COOPHO-
[0 KeAeI00ETORA WICNs TIOABEPIAIOT Te-
IIOBAAKHOCTHON OBpaBOTKe (TemuepaTypa
10 90°C u paaxiocth 1o 100 %) wm cne-
IMAIBHOT anTOKIaBHON 06PAGOTKE 1pH BbI-
COKOM JIaRJICHUU 1ApA M TEMIEPATYPe 10~
putka 170°C D1 €nocob! HO3ROIAOT 3a
CYTKH TONYUHTE HPOUHOCTH BETOHA, PABHYIO
70% o1 HpOCKTHON HpOUHOCTH

pu Temnepatypax ke 4 5°C Tnep-

JeHne GETOHOR CYLIECTBEHHO 3aME/UIHETCH,
a npu Temneparype GETONHON Cvech
~10°C — npaxTauecki HpekpaiacTCs
(pric 20,a) 3a 28 cyt Thcpaeiust npu — 5°C
Geton HaGupaer He Goiee 8% mpounocTi
6CTOHA, TBEPJCRIIETO B HOPMAIBHBIX YCI0-
pusx, npun 0°C — 40..50%, opu +5
70 80%, Tlocie oTtanpanms GETORHON cme-
i TREpACHHC BETOMA BOIOBHORIACTCS, HO
KOHEUHAs NPOUHOCTH CrO BCCr/IA  OKa3bl-
BACTCS HIKE NPOMHOCTH GCTOHA, TBEPACH-
Wero B HOpMAIbHBIX ycioBMAX Berom,
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KuCTHI HATpUT) 0BCCHCUMBAIOT TRCPACHIC
Getona npu Temnepatypax s — 10°C Jlo-
GapKy IPEHEMAIOT He Goxee 15% OT Macchr
nementa  JIumAee KomMYeCTBO  A0GaBKi
BPeliHO ACHCTBYST Ha GETOH U BHIHIBACT
KOPPO3MIO apMaTypeL.

13. Kuacew u mapky. Kiaccamu 1o xa-
KOMY-1160 NPUIHAKY HAIBIBAIOT CpeaNCCTa-
THCTUUCCKUS  3HAYCHMA  OCHOBHBIX  KOH-
TPOUBHHIX  XapaKTEpHCTHK 6eTOHA, 3aa-
BACMBIX UM MpOCKTHpOBaHMM Pazmuiaior
cnenyloume kiaccsl 6etoma B — no mpo-
UHOCTH Ha CAaTHE (KYGWKOBAS MPOMHOCTH),
B, — 110 NPOUHOCTH HA OCEBOE PACTIKCHHUE

[ApKaMB OICHMBAIOT OCHOBHBIC (H3U-
ucckue cpoiictha Setona  Pasmuuaor e
Ayioume Mapin 6etora F — 10 Moposo-
crofikocT, W — [0 BOMOHENPOHHULACMO-
ctu, D — no mrotocT (06hemuoii vacee),
S, — 10 camoHaNpsKCHIIO

Tlon K1accom GETORA MO MPOYHOCTH Ha

8,mila

Puc 20 Tpownocrs Geroma

a -~ wapactamme mpownocTH Geroma k 28 cyrownomy
BOSPACTY B SNCHMOSTI OF TOMIEPATYpA THCPICHIA,
8 paenpescreme speNeioro copomta
110 GCTONRHIX 00PAIIOB; 1 — FHCTO PAMMA ONBITHOTO
spcMeml(\rn mupmmummn ofipasuos, 2 — TeopeTHye-
cuas xpuma (rayccona)

ac

cKaTHe CPE/IHECTATUCTHYECKOE
INAUCITHE BPEMCHHOIO CONpOTHRACHHA B,, (B
MTTa) srazomisix oBpasion (kyosr 15 x
X 15 x 15 Cw), 3rOTORICHNBIX 1 HCIThI-
TaHKBIX 4epe3 28 CYT B COOTBOTCTBHM C
TOCTom Ilpu oTom casss knacca Getora
€O CPEANCCTATHCTHMCCKHM BPSMCHITHIM  CO-
apor b1
(21) npu v = 0,135

Ecu ky6m w3 Gerona na obnom no-
PTIAHALEMCHTE  MCHBITBIBAIOT B PAHHKE

W aora crymen

HPOUHOCTR KOTOPBIX K MOMEHTY 3amepiatust
cocrauna He meiice 60% o1 Ry, mocne
oTtaunanu B Teucnme 28 Cyr Habupaior
IPOCKTHYIO POUHOCTH

TIpn 6CTORUPOBAMII B YCIOBUAX HUIKHX
temuepatyp (10 —30°C)  oxmaeniyio
CMeCh Hepejl YKJIAJKOI [OCPESICTBOM DJIeK-

cpoxi b nospacte 7 cyt, To

peATOAAraeMBI WX KIACC MOKHO Oy
4HTH 10 OMIMpHIECKOTi GopmyTe
B=Ryg=R,+n] a7

e n=6

Knace 6eTona 10 MpOMHOCTH Ha CRaTHe
BCCIZIA YKA3BIRACTCH HA PAGOMMX HepTERAX
KOHCTpPYKLAN

BeTonbl  Ha  MUIAKONOPTIIAHALEMEHTE

TPOUPOrpeBa HArpesaloT JIO TEMICPATYPhI
+70°C 11

LEMEHTOR WU YTEILICHHE KOHCTYKIMH 10~
3BONET B ITOM Cydae HAGMPATH GeTOMY
B CPEIHEMACCHBHBIX KOHCTPYKIMAX (MOJLYJIb.
nonepxioctn 10 10) o 70% npounocTn
HPEKIC, UCM O 3AMEP3NCT U TCM CaMBIM
UCIIION KT, BIMAHME 3AMOPAKUBANUS 6¢
Ha A POCT €rO NPOMHOCTH MOCKE OTTABA-
s

TMpotnsomoposise  nobapku (710~
PHCTHIC COTH, YrIACKHCIIbI KaJIHiH, a30THC

o)

nona HOPTIAREVERTE
IpHOGpETAIOT KIACC GETONA HA CKATHE fe-
pe3 90 ¢y, a GCTON HA LIHOICMHCTOM 1ie-
MeHTE — uepea 3 S CyT TREpACHMA B TEX KE
yeuomnsx TIosToMy Kiace GeTowa Ha THX
LEMCHTAX, & TAKKe JUIs GCTOHA, MOJBEPriy-
TOTO B HEASX  YCKOPCHMS TepMUdCcKoii
06paGoTKe B MPONAPOUNBIX KaMepax Wil
ARTOKIIABAX, HJICKTPOMAIPEBY, HAIpERY WH-
PPAXPACHBIMH  AyuaMu, TOKAMH  BHICOKON
MACTOTH, NPHIUMAIOT 1O rpaduKam, paspa-




BaThIBaEMBIM JUISL Kak0T0 (akTopa ycKko-
T
TOpoB

B 3aBUCHMOCTH OT BUAA W YCTOBUH pa-
GOThI KEE300ETONHBIX KOHCTPYKIMI HOP-
Mam# YCTAHORJIEHBI CIEYIOUME KiIacch Be-
ToHa 1o mpounocTm na ckarme (MITa)

045 maNceabx 6emonos Ha UEMEHTHOM
msokymem  B7,S, B10, B12,5, B1S, B20, B30,
B35, B40, B45, BSO, BSS, B6O,

Oaa nanpazatouux Gemonos — B20 BEO,

d1a meaxozepuucmnx vemouoa oy
A —B7S5 B - B75 B
BIS  B60,

Ona Aezkux Gemonos P MAPKE 1O CPe
weit wrotnoctn D800, D00 — B2,5 B7S,
DI200,  DI1300 — B35, BIS,  DI600,
D1700 — BS B35, D2000 — B20 B40,

049 AeuCMBIY GeMONOS UPM MapKe 10
cpeaweit WIOTHOCTH

anTokaasnpie — D600 D900 — Bl B7S,
D90 DI200 — B3,5 BIS, wueanToKIaB-
mble  — D600 D900 -~ Bl BS,

DY%0  DI1200 - B35S BI2S,
045 nOPU306ANHBIX GEMOHOS TPU MApKe

o cpequeii wiotnoctn D800 D1300 —
B2,S B7S, D1400 — B35S B75
TloNycKaCTCH  IPUMEHSTH | MPOMEKY-

TOUNbIC KIACCH GETONA 10 NPOYHOCTH Ha
catue B3, B4, B6, B22S, B215, ecnn o1
pac-

seTom

Brop onmTumatsioro knacea 6erora
NPOWIBOIAT B KAAIIOM KOHKPETHOM CAYHae
WA OCHORAHH TEXHHKO-DKOHOMIMCCKUX CO-
obpakeHMii B IABUCHMOCTH OT THIA KOH-

CTpyKuun,  CHOCOGOR e WINOTORICHUS
M MOHTAKA, YCIOBHI OKCILTYaTaLIH
Bhicoxue  kiacen  Getowa (B30 B60)

™
B 9JICMEHTAX [PEIHATPKCHHBIX KOHCTPYK-
i 1 KOHCTPYKIMHE, PAGOTAIONINX TIABHEIN
06pazom Ha CKATHE, TAK KAK B STHX Cly-
ASX JIOCTUTAETCH CYLIECTREHHEIN IKOHOMH-
wecknii sdpext

Hopvibl peKOMEHYIOT NPHHUMATE JUIs
KeACI0GETORHbIX KOHCTPYKILHI KCCH e
ke B7,5 — IS THKEIOTO W MEIKO3CPHI-
croro Gerowa, B3,5 — s nerkoro Gerowa.
BIS — npu_BO3MCHCTAUM MHOrOKPATHO NO-
propsioweiics marpysca, BIS — s marn-
GacMpIx H CKATBIX dMemeHTOB, B2S — juis
KOJOHH HIKHHX OTAXel K BOCHPUHMMAIO-
WX 3HAYUTCIABHBIC KPAHOBBIC —HArpPy3Kit
B uemsx ofecredcHus HAACKHOIO Cuerie-

jus GeToHa C HAUpAracMoii  apMaTypoit
HOPMBI PCKOMEHYIOT IPOH3BOAMTH OTIYCK
HATSKHBIX  YCTPOHCTR (oBkaThe GeToHa)
pH MPOMROCTU GeTOMa, paBHON MK o
HepenaTouNoi IpouHOCTH Ry, (Ry, > 0,7B)
Ee onpeleasiot na 6a3oBsix o6pasiax b co-
OTBETCTBHM C rOCY/@PCTBEHHBIM CTaHA@p-
Tom ¢ oBecreucHHOCTHIO 095  Pekomen-
JyEMBIE KIACCH OETONA U TIEPEATOMHBIC
POYHOCTH B 3aBUCUMOCTH OT KJIACCA HPEA-
HANPAKEHHOM APMATYpbI MPURCICHH! B HpH-
10K 1 JL1% KOHCTPYKIIMT, PACCHUTHIBACMBIX
Ha BO3ACHCTBUE MHOTOKPATHO MOBTOPAIO-
welicst HArpysKK, MHHAMATbHbIE 3HAYCHHS
Knacca GeTOHa (oM mpwnok 1) Ul MpoBo-
HOUHON U CTEPKHERON apMaTyphl Kiacca
A-IV Beex swametpos, a Taike Knacca A-V
Juametpom 10 18 MM ysenmumBaior Ha
oy crynens (5 MTTa)

JLI% 3AMTHONO CIIOS APMATYpbl TPl
HAUPSKCHHBIX  KOHCTPYKIGH, pacHionosKen-
HOM B HA3AX MM HA TIORCPXHOCTH, HPHHN-
MAIOT  MEJIKO3CPHHCTRIE GCTOM HE HWKC
xaacea BI2,5, a Jui MHBCKIUM KAHATOB —
ne mwke B2S

MenKosepHHCTHIE GETOH HE  peKoMen-
JYIOT JUIS KeNe300eTORHBIX KOHCTPYKIMIA,
MOJIBEPraIOUMXCH HOBTOPAIOICHCS Halpy3
e, @ TAKKC NS NPCAHANPIKCHHBIX KOH-
crpyxumii nposieTom Gostee 12 M MpH apuit-
POBANMI POBOIOMHO APMATYPOTi KIACCOB
B-11, Bp-1I, u K-19 Jlas samononutiu-
BAHUS CTHIKOR ICMCHTOR COOPHBIX KOH-
CTpyKumit knace GeTOHA UPHAUMAIOT He Hi-
e BI,

Tox xraccom B, Getona o npounocTi
HA 0CCROC PACTARCHIC MORUMAIOT CPejtic-

ATHCTHICCKYIO BCJNMRY Bp 0 co-
TPOTHBIICHMS OCCBOMY PACTAKCHUIO B, 5Ta-
MORHHIX 0BPA3LOR, MITOTORICHIHIX U MCIIbI-
TAHHBIX B COOTBCTCTBUH € FoOCYjap-
CTRCHHBIM CTAHAAPTOM  Ero  onpeesior
o gopwyre (22) Tlpn 9tom 3nasucus

ra T

U HE JOIKHBI UPERBIUATL HOPMATHBHOFO
anaverns, paniioro 0,165 Kiace B, naswa-

AT U KOHCTPYKIME, B KOTOPHX OR
UMEET TIARCHCTBYIOUICE IHACHHE (peacp-
BYaphl, BOJONALOPHMIC TpyGHI, CHIIOCH)

M KOHTPOIMpYeTCss Ha npoussoactBe st
THKEIBIX, METKOICPHUCTEIX, HAPArAIONIMX
W erKuX GETOHOB HOPMBI YCTAHABIMBAIOT
xacen! 6eTona Ha oceBoe pactskenne ot B,
08 10 B, 32
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34 IPOCKTHYIO MAPKY 110 MOPO3OCTOIKO-
amcio

KoHkpeTHyio Mapky GeTOHA [0 BOJIOHE-

cu F

IMKJIOB  NONEPCMCHHOTO  3aMOPaKHBAHMS
A OTTAWBAHKS BOJOHACKIICHABIX 0GpPa3IOB,
HCIBITAHAKIX B COOTBETCTBMH C TocyXap-
CTBEHHBIM CTAHI@APTOM, TIPH KOTOPOM 1pO-
YHOCTR CHIKACTCS He Gonee YeM Ha 15% 1o
CPABHCHHIO C IPOYHOCTHIO OBpA3IA, HE HOfi-
BEPrajomerocs 3amopakuBanuio, Mapky no
MOPO3OCTOMKOCTH NPUHHMAIOT JUSL KOH-
CTPYKUMH, MMOJBEPraloUIXCs B YBJIAKHEH-
HOM COCTORHMH JCHCTBHIO MONIEPEMEHHOO
3AVOPAKHMBAHWSA U OTTAMBAHWS

OPMBI YCTAHABAUBAIOT JUISL TSKEIBIX,
MEJIKO3CPHHCTHIX HANPAralouux u Jerkix
GCTONOB Mapki BETOHA [0 MOPO3OCTOMKO-
ctu F 25 F 500 (F 25 u F 35 — tonsko juis
nerxux  Geromom), FIS  F100 — s
SMEHCTRIX W TOPH3OBaHEbIX Getomos Jiis
KERIOT ROUKPETIORO Cy1a1 MIpKy Geto-

CTH OT KJacca 3naMHit, YCIOBMIE KCILTyaTa-
L1 KORCTPYKIZHIT WIH MaKCHMAIBHOLO Tpa-
JWMEHTA HANopa, MNpeiCTABIsIomero co6oi
OTHOMICHUC HANOPA K TOJWIMHE SIEMEHTA
Hanprvep, 18 KOHCTpyXiui 3jauuit nep-
BOTO K7acCa, IKCILIYATHP/EMBIX B YCIOBMSX
ONEPEMEHHOIO 3AMOPAKHBAHUS U OTTAM-
BAHMS B BOJOHACKICHHOM COCTOSHMN MPH
pacueTHON 3uMHell TEMICpaType HapyKHOTO
Bosayxa — 40°C u phime, Mapky 6eToma 1o
BOJOHENPOHUIIACMOCTH UPUHMMAIOT HE Hit-
xe W 4 a npu Temmepatype —20°C u Bhi-
me —

l'lou Mapko“ Berona nmo cpeaneii WIOT-
roct D NOHHMAIOT FapaHTHPOBAHHYIO cOB-
crBennyio Maccy Geroma (ki/M%), KoHTpO-
mpyemyio Ha Ga30BhIX 06pa3iax B ycraHo-
BICHHHIC ~ CPOKH, ~ COIJACHO  TOCYap-

Ha 10 MOf T B 3a-
BUCUMOCTH OT pacqcnmn Summcil Temmnepa-
Typhl HapyKHOLO BO3AYXA, YCIOBMI paboTh
W Knacea 3panuit (em CHull 20301~—84)
Hanpumep, s 31anmii nepsoro  kiacca,
IKCILIYATHPYEMBIX B YCIOBHSX MOTECPEMEH-
HOTO OTTAMBAHUS M 3AMOPAKUBANUS B BO-
JIOHACHILICHHOM ~ COCTOSHHH, B Pafionax
¢ pacHCTHOI 3UMHCH TeMIepaTypoil Hapyk-
Horo Bo3yxa — 40°C i mhiC MapKa 6¢TO-
WA 110 MOPO3OCTORKOCTH MOTKHA GHITH Me
muke F 200, a Temnepatypoii — 20°C u i
e — F 100 TTpu Tex e yCTomusx juis Ha-
PYKHBIX CTEH OTAILIMBAEMBIX 3JAHMI C OT-
HOCHTENBHON BIAKHOCTHIO BOBAYXA Oy >
>75% n temucpatype —40°C M Bhimc
Juis erkoro 6eroma — F 75, s Tsukeno-
ro~F 100, a npu remmepatype —5°C
u Bbime — coorpercrsenno F 50 u F 75

32 Mmapky 10 BOJONPOHEIACMOCTH
W npusnmaior nauGonbluce napieHue Bo-

Mapky 10 cpeacit
IIOTHOCTH MPHIMMAIOT UL KOHCTpYKIMi,
X KOTOpHIM l’lpc:nsm/lmul TpeBonanns Te-

cae-
woTHoCTH
D2400,

Ayioue  Mapxu o CpBlchi’l
Just Tkelsix - Geronos — D2300,
D2500, % MCIKO3CPHHCTEIX
HoB — DI800 D2400, ans sierkux
nop — D00 D2000, jis sAveucThIX Heto-
no — D500 DI1200, A HOPH3IOBAHHBIX
Geronon — D800 D1400, e umdpri 060-
3HaualoT Maccy Getora
Mo mapkoit GeTora 10 caviomanpse-
W0 S, NOHNMAIOT [APaHTHPOBAINOC 3Ha-
“eHUE 1pEBAPITCILHONO HALPIKEHHA B 6e-
Tone (MIla), cosnaBacmoe B pe3yibTa 1c ero
pU HA MUK ap-
MaTyphl B KoumdecTBe 1%, H KOHTPOJHpYe-
Moc Ha GajoBHX OBpa’uax B ycramo-
BICHHbIC CPOKH, COLJIACHO XOCY/APCTBEHHO-
My crangapry Mapky 6Getosa 1o camona-

st (MITa), npu koTopoM nHe
ee MpOCaYMBAHMC Yepe3 cTanapTublii o6pa-
31, MCNBITAHHBIA IO YCHOBUAM rocysap-
CTBEHHOrO Cranaapra Mapky 0o Bojone-
IPOHHIAEMOCTH IPUHMMAIOT JUISt KOHCTPYK-
Wi, K KOTOPHIM IPEBABIAIOT TpeBoBanst
orp uo(pe-
3epByapl, HANOPHbIE TPYOH, CHIoCH) JLis
THOKETBIX, MEIKOICPHHCTHIX 1 JIErKuX 6¢10-
HOB HOPMAMHU YCTAHOBICHB MAPKH 10 BO-
sowenponnnaemocty W2 W12, rae und-
Pb 06O3HAYAIOT JABICHHE BOABI, [P
KoTopom  kosdduiuent Qubrpammn (m/c)
HE OPCRBIIACT HOPMATHBHOIO 3HAMCHHUS
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T s
FaIOLIIXCA KOMCTPYKIMH B SABHCHMOCTH OT
[PEBBIACMBIX K MM TpeGOBANUIT 10 Tpe-
UWHOCTONKOCTH 1 KecTKOCTH JLi1st GeTonon
Ha HANPArAIOMEM HEMEHTE YCTAHOBICHBI
vapxit S, 0,6 S,4, tie wips 06omaaIOT
AHAYCHHE CAMONANPIKEHHS GeTOHa

14. Hopviarusime conporusienns, Hop-
MATHBHBIC W PACYCTHBIC CONPOTHBICHUS Ge-
Tona JUIAL OUEHKN TPOMHOCTH
GeToMA NpH  NPOCKTAPOBAHKH, HIFOTOBIC-
WU ¥ SKCILIYaTAIMA SKEE306CTOIMIX KOl-
ctpykumii TTpenieat npouoctu Getona oce-
BOMY CKATUIO ONPECISIOT MO HMIMPHIC-




CKHM KPUBBIM PACIIPE/ICICHIS BPEMEHHOIO
CONPOTHBIICHIS CAATHO ITATOHHBIX  Be-
TOHHBIX KyBOB JIONYCTHM, UTO B Pesy.bTa-
T OMNITA MOJYNCHA MOCHCTOBATCITHHOCTS
3HAYCHHIT BPEMEHHOIO CONPOTHRICHUS CKa

B =B, — uS = By (1 — aS/B,)
=B.(1—w), @

rae v = §/B,, — xoadduuenT Bapuauun (u3-
MEHHMBOCTH) TPOUROCTH GETOHA, W3 YCTO-
Bus

MO ITAIOHHBIX OOPAILOB
bz By, B, By, , B)
o6paboria
psm.l cocmm B TpaduieckoM npej\(.'r.ane-
HUM MATEPHATOB CTATUCTHUCCKH, T € B 10~
crpoemm ructorpamvbi (puc 20,6). Cpes-
HECTATHCTHYECKOE 3HAYCHHE BPEMEHHOTO CO-

poTUBICHUA CXATHIO (KyBuKORan  HpO-
4HOCTH)
ny By +n,B, 4 +n,B,
B, =171 , a8)
ny g+ +n,

e My My, M, ~ KOWMECTBO OBPASLOB,
[POMHOCTS KOTOPHIX COOTRETCTBYET By, B,

B,

B saxone Gomsux “mce:n cpeanuii kna-
APaT OTKIOHeHUs npounocTH B Getona ot
ee cpeaiero dmascrus B, OPHUATO Madbi-
BaTh jwcnepeueit

JI(B)=(B - B,)’,

4 TONOKHTEILHOE 3HATCHHC KBAAPATHOTO
KOPHS 3 JIUCICPCHM — CPEJMM  KBajpa-
THIHMIM  OTKJOHCHHEM NPOMHOCTH GeTona
OT NPOMHOCTH WM CTAHAAPTOM

5=/ B (20)

JUHCICPCUIo | CTARAPT IPHEUMAIOT 32
MEpy PACCESHIS IPCICAa POMHOCTH CTPOU-
TCALHBIX MATCPHALIOB

VlCeiieRoBanis THCTOrpaMubl

(19)

W 3a7aHAOH NPOYHOCTH
0,95 nprmAMaioT mpw catmH b = 0,135, mpi
PACTSKCHAT 165, TaKk Kak pasopoc
HPOMHOCTH GCTOHA MpH PACTAKCHMH 6OTH-
e, ueM TpU CRATHH

VCTaNOBIEHO, 4TO BEPOATHOCTH MOSBIC-
HHSL BPEMEHHOIO CONPOTUBNCHHS GeToHa
CKATHIO HIDKE 3HAMCHHS, O6YCTOBJICHHOTO
opmyioit (21) npr o= 1,64, HpaxTHCCKH
Gamska x Hy:10 TIOITOMY HOPMBI PCKOMCH-

RYIOT OIPEAENATH KiHace GeToHa npi o = 1,64
B = B,,(1 — 1,64v), } @
B = By (1~ 1,640),

rie B, u B,, — CpeANECTATHCTHYECKOE 3HA-
eHHE BPEMEHHOTO COMpOTHBICHUS Getona
1O IPOYHOCTH HA OCCBHIC CKATHE W PACTsi-
Kenue
Tox  KJIaccoM  NOMAMAOT  compo-
TUBICHE GETOHA, C YIETOM CTATHCTIHYECKOH
pasnoc ero
KOHTPOTUPYCMOMY  3HAUCHHIO € JIOBCPH-
TEABHOM BEPOATHOCTHIO He Huke 095, IMo-
KasaTellh WIMCHUMBOCTH U POYHOCTH BeTo-
Ha  (03BOTACT 3ABOJAM, BHITYCKAIOMIHM
C BBICOKOT H10 Be-
TOHA, IPMANMATS CPEAHION0 TPOMHOCTH Go-
TOHA HUKE TPOCKTHOH U TEM CAMBIM TOBBI-
WaTh peHTabenbHOCTh NPOU3IBOACTBA

6eTona noKasam, UTO 3AKOH e¢ pacupejiene-
Wit 130K K KPHBOIT HOPMAJIBHOTO (ayceo-
Ba) pacupeseienus (cM puc 20,6) OTio-
WeHKe IIOWAMH ©, OFPaHUuCHHON KpuBOi
pacipesieicius 1 OCh10 abeluce Ha UTHHE
YHACTKA Bppgy — By = 208, K0 BeCi 1101110~

IMH CONpOT 6e-
Towa spasmoTCs Kace Getona B (kyGuxo-
Bast NPOYHOCTH), BPEMEHHOC COUPOTHBICHHE
OCEBOMY CRATHIO MpUIMBI Ry, (MpH3Mentas
UPOMHOCTB),  BPEMEHHOC  CONpOTHBICHHE
ocesoMy pactskenmio R,, Knace Getona
(HOPMATHBIYIO  KyGUKOBYIO  IPOMHOCTH)

M, orp KpHBOii

(0T =00 JI0 + ), ByaeT ABIATHCS BEPOAT-
HOCTBIO HCHIOAWICHNUS SHAUCHIS BPEMEHHBIX
CONpOTHBICHHH CKATHIO GOIBIIHX B, + oS
Wi Menpux B, — S Uewm Gonbine 4ncio
CTAH@PTOB, TeM GObLIC IIOMAL © U TeM
GO.IBIIC BEPOATHOCTH HEMOABTICHHS POMHO-
CTH, PABHOI Byyyy 1 By, 3HAYCHUS KOTOPBIX
GyAyT YMCHBIUATHCH C YBEJIMYEHHCM “HCIA
o

CICHOBATEHNO, HANMEHbILCE BEPOSTHOE
HAYCHUE RPCMEIHOTD CONPOTURICHHS GeT

Ha

t o Gopvyne (21), T ¢ B
B, (1 — 1,64 0,135) = 0,779B,, rxe B, —
cpeanee 3Havenue KyOMKOBOM npodHOCTH
Gerona

HopMaTUBHOT
[POUHOCTH K HOPMATHBHOI kyﬁuxm;on 1po-
unocTH GeTona

R,,/B = (0,77 — 00001 B)=

0,72 23)

HopmatiBise  conpoTBienus 6etona
Ry 4t Ry @bt B npiiox 2 TIpu KONTpO-
fie k7aCCa 6ETONA MO MPOUHOCTH HA 0CEBOE
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PACTIKOHHE HOPMATUBHOC CONPOTUBICHUC
6eToMa OCEBOMY PACTSACHIIO

JCTICTBIM BCCX HATPY3OK, BKIIONAS KPATKO-
JTMTCAOCTS KO-

PABHEIM €I0 rapaHTHPOBANHON MPOYHOCTH
(kaccy) Ha oceBoe pacTskerne B cooTmet-
croun ¢ 3apucumocTsio (14) oprerttiponot:

tophix mana  Tlpi  pacuere mpouHOCTH
B CTajMH M3IOTORJICHHS Yy, =
PacueTnbic conpoTHBIeHHs GeToma juis

Hoe 3Haverie
conpoTunTenus Serona ocenony pactse.
HHIO Ry, IPUHAMAIOT PaBHbIM

Ry= 32241/ B,

@4

FIie Y — KOSOHIHERT, HMEeT ToXE 3Hatcnue,
uTo u B dopuye (14)

Tounoe ananerme Ry, = 0,779 B
15. Pacuernoe conporuienne. Pacuer-
Hoe  compoTRicHMC GeTowa atA  pe-

JeABHBIX cocTOsmit neproit Tpynl (R,
R,,) NOMYMaloT NOCPEICTROM JCICHMS CO-
OTBETCTBYIOUWX HOPMATUBHBIX  COMPOTH-
BICHHTT HA KOI(DDUIMCHTE HAACKHOCTH 1O
GETOHY MpH OCCBOM CATHH Y, = 1,3 1 1pH
0CEBOM PACTsKEHMH Yy, = 1,5 T kooddu-
LMHTHI YUUTHIBAIOT BO3MOKHBIE OTKJIOHE-
HUS HOPMATHRHBIX CONPOTHBICHIH B HE6a-
ONPHATHYIO CTOpOHY BeleACTBHE (aKTO-
POB, HE NOMIAIOUWMXCH  CTATHCTHYCCKOMY
yuery (3aMeHbl BHJA LEMCHTA, KPYIHbIX
W MCNIKUX 3AOTHUTENeH, YCIOBMIl Thepe-
mis) [lo mepe BoIpacTanus xiacca GeToHa
muitie BAO yheAABACICN WX XpyIXOCTH

Tes ),
1103TOMY PACHCTHKIC COMPOTHBICHHS Cika-
THio TURCAOTO GeToma Kaaccon BSO, BSS,
B60  CHITKAIOT YMHOKSIHEM COOTRCTCTRCH-
WO wa Koadumenth 095, 0,925, 0,9

TIpn pacdere HJEMEHTOB KOHCTpYKLHil
pacteTie  COUpOTHBNCHUA OeTona U
NPeACIBITHIX COCTORNHI NepROH Tpymil R,
W Ry, CHIKAIOT (MM NOBHULAIOT) MOCPE/-
CTBOM YMHOKCHIS Ha KoApUIMCHTE YCT0-
Buit PAGOTHI 7y, YHIHTHARIOUIC OCOBEHHO-
CTH cRoficTR BCTOWA, JUTCABROCTH Jicii-
CTBUS HATpY3KH U CC MHOTOKPATHYIO TORTO-
PAECMOCTH,  YCTORMS W CTA/MIO  PABOTHI
KOHCTPYKLIH, CHI0COB €¢ M3rOTORTCHHS, pat-
couctus (o Tabn 15 CHull
84)

Hanpumep, Yy, — YUWTHBACT JUIMTCb-
HOCTD NICHCTBUS HArPY3OK 1 yCIOBUs Hapa-
CTamMs OPOMHOCTH GeTONA BO  BpEMEH,
Yuz = 1,0~ upk selicTrun nocTosumbIX, -
TCABHBIX M KPATKOBPEMCHHEIX HATPY3OK,
KPOME HArpy30K, CYMMAapHas JUIHTCLHOCTD
JIGACTBHSL KOTOPHIX Maja (BETpOBBIC, Kpa-
HOBBIC HAYPY3KH M T 1), Y, = 0,9 — npu
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cocTosmHi  BTOPOI  rpymis!
(Ryy sy ¥ Ry ) IPUHUMAIOT PABHEIMI HOP-
MATUBHBIM CONPOTUBICHUAM, T € BROJAT
B pacuet ¢ Ko3pHUIUSHTOM HANEKHOCTH 10
Getory ¥ =1 (cv npuiok 2) D10 0Bycio-
BICHO TeM, YTO CHUKCHUE MPOYHOCTH GETO-
Ha T Ha OjHOM
Y4ACTKe, B TO BpCMSi KAK HPEICTBHBIC CO-
CTOAHHA BTOPOH TPYMNIBI  ONpEACTRIOTCH
B OCHOBHOM jedopMamsMu GeTOHa 1O
Beeit sutmme HnemenTon TToCTCAHCE BHPaB-
HUBACT HEOHOPOAHOCTH JChOPMUPOBANIS
H UOBHIUAET HAJCKHOCTh  KOHCTPYKIH
TMpmmavator  koaddmupent  yeronuii  pa-
60ThI Getona y,, = 1, 32 HCKTIOUCHHEM CY-
4aeB PACUETA HICMEHTOB [0 OBPA3OBAHKIO
TPCUMH TPH MHOTOKPATHOM JCHCTBIM Ha-
CPY3KH, KOLJA Yy, = Ypy (eM Tabn 16 CHuIl
20301 —84) 3HaueHus PacuCTHBIX CONPOTH-
BIICHUTT GETOMA (C OKPYTJICHHEM) B 3ARHCH-
MOCTH OT KJIacca GETOHA MO HPOYHOCTH Ha
OCeBble CKATHC M PACTSUKCHHC TPHBCICHH
B npwiok 3 u 4
TIHOTHOCTS KOHCTPYKIMM  OUPEAEIISIOT
moTHOCTH  GeToma,  paBHOE 2400
— JUISL THKEJOTO M MEJIKO3EPHUCTOrO
, 110 MapKe [0 IIOTHOCTY — JUBL JIer-
KOrO, S4CHCTOTO M [OPU3OBAHHOrO BeToHA
TTAOTHOCTS Kee306eTOHa I COACPHANMI
apmaTyphi 3% M MeHee IPUHIMAIOT GoJb-
weii ma 100 kr/mM® 10 cpaBHCHMIO ¢ UIOT-
HocThio Getoma Tlpu cojepkanun apma-
Typht Gontee 3% MIOTHOCTH Keie306eTota
OUPEACTAOT KaK CYMMY IUIOTHOCTEH GeToma
W apMaTyph 12 ¢MIUILY O6HEMA KOHCTPYK-
i CoBCTRNMBI  BEC  KOHCTPYKUUH B
KH/M® npumivaior pamisiv 0,01 0T 10T
woctu B xr/m*

§ 8. Jlepopmarunnbie
XapakTepueTHKn Gerona

L. Jedopvarumnoctn. Tox gedopmaritn-
HOCTBIO TBEPBIX TEJ MOHMMAIOT UX CROJ-
CTBO UIMCHATH pasMep i OPMY O Bitwsi-
HHEM CHJIOBBIX BO3JCHCTBUI M HECHIOBBIX
axtopon B CoOTRCTCTRMA C TUM Jiehop-
MALMK TBEPBIX e PA3JICISIOT Ha CHIOBLIC
i Hecuopie 1o Hecuaogbimu OHAMAIOT




ehopMaKy, NPOTRIMIOUMUECH BCICACTBIE
HapyIeHNA  THIPOMCTPUACCKOro  6atanca
NapOBOTO MABICHNS, WIMCHORMS TOMICPa-
Typ Hecwionnic fedopmamu (yeanxa, na-

saiouue Mriopertbie nedopmammn -
PYIOT [IpH HEH3MCHHbIX BO BPEMCHH Hamps-
KEHHSX, OHH PA3IBMBAIOTCH OAHOBPCMCHHO
cow

Test

Gyxamkc, TevmCpaTYpEmE  ROSICHCTBNA) CO CKOPOCTBIO, GAU3KOI K CKOPOCTH 3BYXE,
u ren TCH MIHORCHHO, KaK TOIbKO

BO BCex Croboa- s Benmummna

HOC HCCILTOROE JEOPMHUPOBARUC HE COMpO-  1X oT  ympyromiactieckix

BOKAETCA HIMCHCHHEM HANPIKSHHOLO CO-
crosHus TBepaoro Tesa CTEeCHEHHBIE HECH-
oBbIE fIeOPMAITIN APHBOIAT K BOSHIKHO-
BEHNIO  HATPAKCHMI, HA3GIBACMBIX  CO-
BCTBCHIbIMH HAOPAKCHUAMI TBEPIOTO Te-
Ma DTH HAUPIKCHIUS MOIYT CIYKMTH OpH-
wwnoiipaspymicsus waepuasa To cu-
e o

croficts Marcpuan1 09TOMY WX HaCTO Ha-
IBBAIOT  YUPYIOILACTINCCKIMH  AehOpMa-
LHSAMM

B JMTCPATYpE HACTO 1pH PACCMOTPEHIH
MIHORCHROIO SIehOpMHPORAHI MaTepUaa
HMCIOT B BHAY OIOKPATHOC MIMCHCHHE
GOPMbI U PaaMCPOB TC4 DM HATpYKCHiH

ABMAIOUMECS 10l BO3CHCTBUEM  BHEILHMX
cur Cuitonuie jieopMaimyu TREPIBIX eI
Pa3BMBAIOTCS NPCHMYIECTBCHHO BAOI, Ha-
npaBicHus NeHCTBHS BHYTPCHHUX yCHIMiL
OnR NPORBATIOTCA B BHIC CKATHA, PACTA-
sKewis, camra OHOBPEMEIHO C HUMH, Kax
caeicTane npou«muuro 1w¢0pMup0mnm

xpa Harpyskoii  (puc 21,a)
Ha camom fenie BCsKOe Harpykemue ocy-
WIECTRIACTCH RO BPEMCHI, [0ITOMY Herpa-
BUIBHO CONOCTABIATH IKCICPHMEHTAThHEIC
[bl, HOMYYCHIBIC PA3HBIMH HCCTe-
OBt TIoX MIHOBSHHBIM (B CTATIYE-
CKOM  ONMMANUH) NMOHMMAIOT 3arpyKeHuC
0BPA3LOR C HEMEJUICHHbIM ABTOMATHYCCKAM
oTcueTom aedopmanmit Jlas nosydeHus 3a-

b i )

z

lbt)pMaTvlum)Cll- ——
uX GuIMICCKOI NPHPOJIOI, NOITOMY pasje-
senme fedopMatii 1a CUTORBIE U HeCH-
JIOBHIE, (IPE/IONATAIOIEE MX BIAUMOHEIABH-
CHMOCTS, SBISCTCH YCTOBUBIM B niciicTnit-
TETHHOCTH CHTOBHC M HECHIOBNIC ACOpM:-
i
BAKHOCTH WU '|eMnep:nypb| oBpazion
TPMBOST K M3IMCHCHHIO X MEXAHMUCCKHX
XapaKkTepUCTHK (MOLyIh YOpYrocTy, Mepel
HOJ3YHCCTH) M TeM CaMBIM BINSIOT HA NPO-
smneime cuonbx edopmatmii 1o ppever-
HOM CBABM C HANPSUKCHMSIMU CHIOBHIC jie-
GOpMAIMK GLIBAIOT MZHOBCHNE W 3aANA30bI-

amt,

na
HEOBX0AMMO  OJIHOBPEMEHHO  MCIBITHIBATE
Cepuio  O6PABOB-GIM3KEIOB Y  OHHX
0Bpasor 3amMepsTh obue custosbie xedop-
MAIIK, @ Y JPYTUX —~ MIHOBEHHBIC CHITOBHIC
snepopmann PasHOCTE MEAKJlY HHMH J1act
uavchne JeopvAIMU  NOABYMECTH  MaTe-
puana 3anaywmaouwe jepopvauuu pas-
BUBAIOTCH M NPH MOCTOSHHBIX HANpsDKe-
HUSIX, TCOPSTHHECKH O CTABIHIMPYIOTCSH
anis B GECKOHCHHONM OTIAACHHOCTH, €Ci

HANPKEHNS HC NPCBBILIAIOT JUIUTEABHON

ApOMNOCTH MaTepHaia  JLIH  OAHOOCHOrO

CKATHS M NOCTOAHHOTO  HANPIKCHIS
r

4

e

)

/

e

6, Wit

TR, T35 % Oty

—

L
t

3 1, fewn

Prc 21 K onpejeteniio jedopMaTHBROCTH MaTephata
4= KONEACICIII0 YIETHIMK ASOpMAE MaTEpIAT, A catems ynpyrex seop
6

Mamit; B

NON3YECTH C YUETOM BOIPACTA MATEPHAT




(puc 21, a) MrioBeRimie fedopMai £,
= (0, Eo, 1) naw, mo 3axony TyKa, Gy
= 0/Fy 1, [IC © — HOPMATBLHOE HAIPSKCHAC
Matepuana, F, , — MOy MIHOBSHHBIX JC-
(opmamiit  MaTepuana, — M3MEHSIOUIMICH
B npesenax 0 < E < Ey,,y, ¢ — BO3pacT mMate-
pHAJA B MOMEHT NPUTOKCHUS HATpy3Ki
Bee peansitnic Teia e opMupyIOTCs -
HeliHo, @ JMHCIiHaR TPAKTORKA O — £ ABJACT-
CA WM UM MHBIM, KAK MATCMATHYCCKIM
YOpOWICHHEM JICTICT BUTEALHOM CRATN & — &
(nanpumep, 3akon I'yka o =cE — 910 pe-

Cs YnpYToit MacThio MrHOBEHHBIX fedopMa-
il W YOpyruM MOC/CACTBMEM 3aa3iblBa-
nust

Jleopuarmn Harpyienns peeraa 60b-
e, e nedopMawmu pasrpysn Pasumia
MEKY MMM peiCTARISCT OGOl ocTa-
TouRKE edopmanin JloJA 0CTATORBIX Te-
opMawuii pacteT ¢ poCToM ypoRHs Harpy-
SKEHUS U [AJIaeT 10 Mepe CTApeHUs mare-
pUaia, C YRCTUCHHCM €IO  POMHOCTH,
[0CTC AKTUBHOIO CUIOBOTO HPEUICCTRYIO-
Liero Bo3AelicTBHS, HAIPHMEP IOCIE MHOTO-

ayawrar » patc  kpatHo CO HarpyKCHIH
CTEHEHHOIO TONBKO it B: MEK T}
wicroR) B ANTCPATYPE MPUHATO CHTOREIC BPEMEHEM H AeOPMALMSME, @ TAKKE apy-

AeOPMAIMN  YCAOBHO PaIACAATH WA TH-
s e
Mo aunei dop

FUMB (AKTOPAMH, OHpeCBOTIMH MeXa-
HINCCKOE COCTOIINE  MATCPHAIOR, OIIHCH-

WHH, KOTOPHIC MPONOPUHONATLHEI HATpPSHC-
w0 JTUHCHHbBIC MIHOBEHHbIC JiehOpMaLIis
ARIMOTCH yUpYrMvu  TTpH TOM AOJOKHO
COGUMONATEC  TPEGOBANME  ONMHAKOROI
MEPBI [OI3YUCCTH IPH CKATHH i PACTSKC-
HITH, 3arpyKCHHE W pasrpyKeHu

0L HeauneitHbimMu  TIOHAMAIOT  MIHO-
BCHHBIC IUIACTHYCCKME M 331a3/1bIBANOLINC

b

onn na-

Tlon CTHIO
CBA3M MEXKY HAnpsokenusmu u aepopma-
IMAME  OWHMAIOT CTEAYIOMEe  eCiln  He:
CKOJBKO  OBPASLOB-GIMBICLOB  HALPY3UTH

PA3MBIMI CHIAMH, TO 3alla3/bIBAIOLINE Jic-
dopmaiuu, waxomneHHple obpazuamu  3a
PABHLIC IPOMEKYTKH BPEMCHH, He NPONOp-
WHOHAB I HTHM cHtaM (pre 21,a) Heru-
HEHHOCTD NCOPMUPORANIS THEPIBIX TEI
CBAIBIBAIOT C WX CTPYKTYPHBIMH U BO3-
PACTHBIMU  MIMEHEHUAMU B IpuKI@aibX
acueTax ONYCKACTEs He YUHTHIBATS HEH-
HERHOCT /ICGOPMUPOBAHA TeA /10 YpOBHA
nanpsokenns /R, =07 08 mpn xpatko-
BpeMennol 1 0,5 0,6 HpH UMTCIBHON ¥
rpyaxe

C poctoM  npousocTH  matepuaa
W YIUIOTHEHUU CTPYKTYPBI 32 CUET npeiue-
CTBYIOWIUX CTALMONAPHBIX WM MHOFOKPA
HO HCPOMCRHBIX CUTORbIX »oxm.mmnﬁ ye

BaoOT ¢ TaK nas 3=
weckux ypapuenuit YpaBHeHus Mexaimie-
CKOFO  COCTOSHMS ~MATCpuasoB, WMCHOIb-
3yeMBIC B MCXAHMKC TBCPAOrO  Teia,
ABNAIOTCA (EHOMEHOIOTHICCKIMHU, T €TI0~
na Gase bt
JIAHHBIX € TOMOLIBIO HEKOTOPBIX pabotuux
ruioTes Kak npapuio, SKCHEPUMENTHI po-
BOJAST HAj mpocTeiimmmn obpasnamu npu
ITAIONHBIX HANPSIKEHHBIX COCTORHMX M Pe-
KUMAX  Harpykehus PaGouue  runoTess
OpeACTARISIOT COBOH  0BOBIICHHE  OMbITA
W CBAZANBI ¢ (DYHIAMEHTAIBHEIMI HCCACI0-
BAHUSMH €CTECTBEHHBIX HAYK
BeTON SBIACTCA MATEPHATIOM C APKO Bhl-
PAKEHHBIMA  YIPYIOMIACTHUCCKAMH  CROI-
CTBaMH ViKe P HEBOIBIIMX HATPSKCHHUAX
HEM KPOME YUPYIMX (BOCCTAHABIMBAIO-
wmxest) aeopmanmii pasBUBAIOTCS NAACTH-
4CCKHE (OCTATOMHBIC), 3ABUCALIUE OT Xapak-
Tepa NPHIOKEHUS M JUIATEABHOCTH jeii-
CTBMS HArPy3KH, BO3pACTA BeTONA M peKn-
Ma narpyxenns (v puc 21,a) Hem Geton
CcTapee, TCM BBIIIE €FO CONPOTHBICHHE Jio-
(opmuposanmio JLis GeTona CHioBbIC nc-
dopmanun noxpazensioT Ha TPM  BHAA
IPH OHOKPATHOM 3ArpyKENdH KpaTKOBpE-
MEHHOJ HArpy3KOi, APH JIHTCABIOM ficii-
CTBMM HATPY3KN, IPH MHOTOKPATHO (OBTO-
prioweiicst narpyaxke J{unaviuueckoe nedop-

JIOBHBI OPOT
BaHMA  Matepuana c,uxm.ncun B

cTopony
Harpyxenus B otom ojmo mu3 it

CTOHA HMECT OMOINKHTEILIYIO
cuewnduxy (cm § 33)
M Getoua

RIS IPCIULIECTRYIONICTO XaPAKTEPA Je-
dopMHpoBANIA 1A CONPOTURICHNE  MaTC-
pHAIa CUTOBBIM. HATPYKCHMsM

(YIpyrie W (LIACTHACCKHE) HC CHA3ANDI pe
KHMOM U JUIHTEARHOCTIO HATPYKCHHS, O
ONPEAGIIOTCH MULE KONGAILIMI HAmptie-

Pasrpysxa  matephasa
NPAKTHICCKH JMHCHHO, TAK KaK OpeAeeT-
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HUAMH nonsyqectn  Gerona,
KaK 3ana3/biBAIONINE, BCCIAA CBA3ANBI pe-



HKUMOM M JUTUTENBHOCTBIO PHIOKEHHS Ha-
CPY3KH, HX BEJU4MHA YMEHBIIACTCS 10 Mepe
YBEUNEHHA BO3PACTA GETOHA K MOMEHTY
Havasa marpysxenus UToBH SUTA HaMcHeH-
HOTO BO3pACTA GETOHA HOCTPOMTH KpHBBIE
O = EmpU O — £, COOTBCTCTR YIOUINE STAION-
HOMY POKHMMY HATPYKEHUS, HEOBGXOAUMO
1) NPUHATH HCCKONHKO yPOBHEl HAmpsiKe-
wwsi (manpumep, of/R, =03, 0,5, 07, 09,
prc 21,6), 2) BRIGpATL [T KAKAOIO YPOB-
HS CCPHIO CTATHCTHYECKH JIOCTATOYHOIO
uMcia  o6pasmoB, 3) HArPY3HTH  KAKIbIL
obpasell Mo ITATOHHOMY PEKHMY M 3ame-
puTh sedopmarn upu t,
TTpOSOIIKITEIBHOCT, HAFPYAKCHIA JUIL Jie-
Qopwauuu noisysectn  coctasut At — 0.

=0 —te, Aty =t,—1ty . At,=1,—~1t,
Pe3ybTaThl 3AMEPOB MOCAE CTATHCTHYECKO-
FO OCPENENHA JALYT HCKOMBIH peaybTaT

fo, t=1ty,

Mepoii  aeopMammit  TepaBIA 3571
SBISIOTCA yledwHble Jepopmangu B 06-
luem cayuac comporunenue e opMuposa-
HUIO TBEp/BIX TSN YMCHBINACTCA C NPHOMH-
JKEHHeM [IGCTRYIONMIX HANPSKCHHA K Tpe-
Ay TPOYHOCTH MATCpHATA, @ YACTBHBIC
AeopMaIME pacTyT  VacbRmC jedopma-
LMK, TAKUM 00pa3om, ABISIOTCS YHKUUAME
HanpskeHuii B 5ToM NposBISETCH HEJHHEH-
HOCTh /1cPOPMUPOBAKUA 1 5TO ONPEACTHCT
HEIMHEIHYIO MOCTAHORKY HA/aH B TCOPHH
Kel1e306eTona B MaCTHBIX CIyHasx compo-
THBICHHE NeOPMUPOBAHMIO TBEPIBIX TEI
YCPCIWSCTCA HA BCEM BOBMOKHOM JMAIA30-
HE MIMCHCHWS HANpSKCHMIl — OT HYJICBHIX
anavenuii 10 npesena mpounoctn  Torja
cumTACTCS, MTO YACbHbIE AehopMalu He
3ABUCAT OT RETUMHHBI AEHCTBYIOUIMX HATPS-
enuit B 5ToM — nprbmskennas, TanCiinan
3a/1a4K Teopun Kenezoberona

cocTos-
JHe GCTOHA ONMpCACTACTCA CHTTORBIMI BO3-
ACHCTBUSIMH, M3MCHCHUSMIA TEMICPATYHO-
FO # WRKHOCTHOrO pexuvion JLis Getona
B KQUCCTBE PAGOMMX I'MIOTE3 TPHMENSIOT

Ky O c m
PA3BATHS OHOWMEHITBIX TIPOSIOIBIBIX 1 TO-
nepeunbIx sedopmanii, IOTOKCHIE O H3aN-
MOHCIABUCUMOCTH U CIOKCHUM MACTHEIX jie-
Gopmaumit (570 MONOKEHHE HETOMHO, Tak
KAK HCCTE/IOBANIA MOKABHRAIOT, 4TO ACOp-
MAIMM YCAIKM M TOI3YYCCTH  B3AMMOCHS-
3aHBL, @ CAMA YCAIIKA IPOHCXOWUT HEOJNHa-
KOBO 'y HAarpyKeHibIX M HCHALPYKCHHbIX
06pason)

e

25)

' F Eanp B

¢ € — HONHBIC OTHOCHTE/BHBIE Jedopma-
M, &, — OTHOCHTCILHBIC TEMICPATYPHO-
BAAKHOCTHRIC JACPOPMALMH, £,y — OTHOCH-
TCTLHMIC  CHTOPHIE  MIHOBCHHbIE Jehop-
MAIAR, €, — OTHOCHTE/IBHBIC CUTOBBIE 3a-
naspiBaionme JeopMaIiK (O3y4ecTh)
2. Conpowumaenve  nedropMupovanuso,
TIph CHIORNX BO3ACHCTRIAX THEPNE TeTa

TTpU OHOOCHOM HANIPSKEHHOM COCTOS-
HUH yjeTbHbIC jiehopmarmi

(26)

T € OHU PapHbl TAHIEHCY yria HAKJIOHA Kd-
catemnoi 33 K kpupoii 6 —¢ B Touke K
(6=0,) 10 oTHOmCHWIO K m)opnnualﬂou
ocu o (em pue 21)

Tlonbe yACAbRNC feOpMALIN BEMIC-
JSUOT KAK CYMMY MACTHBIX YICABHBIX Jic-
opvawis

o
b=~

ok + B ko

TS Oumy & M 8 4 — YACABHBIC MIHOBCHHBIC

M yjeabHbIe no-
TyMCCTH, IPUIEM O€,, /00 = 0, Tax Kak He-
CHIIOBHE  TCMICPATYPIO-RIAKHOCTHEIE Jic-
&

B reopn b ii

P CYHTAIOTCS HE3ABMCHMBIMU  OT

6eroma pa oe-
opmayuu, PABHKIE OTHOMICHKIO aBCOMIOT-
HOFO Y/UMHCHN (YKOPOUCHHS, MOBOPOTA Ce-
WEHNS) DJICMENTA K X0 MEPBOHAYATHHOMY
pasMepy, 3amepseMoMy 10 HabiojeHms
B TOKCTC KHUPH BMECTO TEpMUINA OTHOCH-
TeAbHKE SeopMaI YIOTpEGIACTC ¢TI0~
BO — depopmayuu

Tlpn H3BCCTHON (yHKIUU yAe/HHBIX -
dopmammit noambie oTHOCHTEBHBIE NehOp-
MAIMKU HAXOJSITCS MHTErpupoBaHHeM hop-
Myabt (26)
f = [ 8do @7
e
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Kacatcimmsii Monym nommodi edhop-

Mauuu  GeToHa — BETMYMHA, obpatnas
VACHBHBM ZedopMalsM
Ee (28)

Ona XapaKTepusyeT CoNpOTHBICHNC MaTe-
pHaia cHAOBOMY JeOPMHPOBAHIIO 1 pan-
Ha Tamrency yria HAKIOHa KACAaTCIBHOIN
K kpuBoii 6—¢ B Touxe K 1o otnowenuo
X KoopimmaTHOi ocu & (puc 21), ¢ mac-
mTabHO-pa3MEpHBIM - KOIDQHIACHTOM ¥ =

KacaTcibbiii MOAy/Th MIHOBCHHON fic-
opMaIK — BeTHMNa, OOpATHAE  YACTH-
HEIM MIHOBEHIBIM JIchOpMALUsM IpU 5Ta-
JIOHHOM  HATpYkcHMl

E (29)

OHa XapakTepusyeT CONpOTHBICHHE MaTe-
pHata MrHOBEHHOMY CHI0BOMY aehopmi-
POBaHMIO M pABHA TAHEHCY Yri1a HaKIo-
Ha KacareibHoOll K KprBoli o—& B Touke K
10 OTHOWEHMIO K KOOp:MHATHOW OCH €
(puc 21,a)

KacaTenbibii MOIYTh MrHOBEHHON je-
dopmaumm E,,, iveer mauGonsmee 3nate-
HUC B HAMAIC 3arpyKeHus npu ¢ —0 ¥ Ha-
3HIBACTCH  HAMANBHBIM  MOJYJIEM MIHOBCH-
HOI JleOPMAIIH JUTS MaTCPHAIA KORKpET-
HOTO BOIPACTA Fymp o = Y18 %y, OH COOTHCT-
CTBYET TOIBKO YIpYrum sicd

HUeM

MBHO MAITBIX HPHP:

wwi ymwmi, Torma

£,

Colt,tg) ~ -

Asy (1t0)
Ao,

«

Mepy nomsysectd npi sTanonso pe-
KUME HArpyKeHus HasplBaioT MCpOl mpo-
roit momyuectu Co(t, to)

Hapsiny ¢ ynenbHbME jedopmanmsmu,
phrmCTICMBIMI 10 opmyTam (26) (30),
HOAMBIC  (H  COOTBCTCTBCHHO  MaCTHbIC)
YACABHBIC JIChOPMALIMH HPHANMAIOT paBHbI-
M

Eor
o

+ Bunp i+ Ber ks (32

Te pamRHM4 TaMCeHCY YRA WaKnOHa
xopaul X Kpuscli G ¢ b Toue K(o =0,)
10 ot sumatioii ocu o T

Vieabisic ehopMaIN 1OI3y4CCTH NP
POM3BOJILHOM PCKUME HATPYKCHUS Xapak-
TEPUBYIOT CIIOCOBHOCTH MATCpHana Kk jc-
(OPMHPOBANUIO BO BpeMeHH
e

o 0

8o =
¥ PaBHBI TAHTEHCY YI7a HAKIONA KACATEIIh-
WOV K KpHBOIL G — €, B Touke K 110 oTHOWe-
mio x xoopmmHatHoii ocu o (puc 21,6)

Mepa mosnsyiecTH mavepuana, sarpy-
KCHHOTO B BOIPACTE o, — ITO  yACibHas
seopMas nomyiceTn Ona uMeeT Ha-
MMCHBINEE 3HAYCHHC B HAMALC 3ATpYKCHUS
pu -0

g (2, Lo)

Cylts to) = Fy

[E3))

o0

ECI e BMHCIAIOT YKAIAMMbIX BRIl
HPOWIBOUBIX, TO 3AMEIAIOT UX OTHOIIC-
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Kue y/ie/IbHbIe uubopmauuu 4aCTO MMEHYIOT
enurnabive aeopmanusvin Cexyuum
MojlyTem noimoi aehopmaumn Getona na-
SHIBAIOT  BEAUIHIY, OBPATHYIO CAMIHTNBIM
AehopMa M

|
Eeer i = 5

QHATOrHHO, CCRYUil MOAYJIh MIHOBEHHOI
Jedopmanun

E,

cex mp k

Mepa IpOCTOlt momIyICCTH

(33)




Kax npapuio, yamrusas crabyio nemi-
HefinocTh  1eOPMHpOBANNS HPH  HHSKIX
YPOBHSX HANPFKEHUS, BEIMUHIY Gy B (OP-
Myse (32) mpumuvator papnoit 03 B Tlpi
M3BECTHOH (BYHKIMH eMHHYHBIX Jedopma-
Wi MOHBIE OTHOCHTEbHbIE AedopManun

€

70 oo, (34
Dranonnble yiebHbIe AeGOPMALHA B OT/IH-
WHe OT YACHBHBIX Aepopmanuit, He perya-
MCHTHDOBAHHBIX 110 PEKIHMY  HATDYKCHIS,
0BOIMANAIOTCH B, By

'V MATCpHAIOB, Wbi MEXAHHYECKHE CBO-

CTBA MEHSIOTCSH CO BPSMCHEM, B MACTHOCTH

HUPHbIC ONOPHL, NPH PABHOMEPHON HATDY3-
Ke, He MOMCHTH 1
L2 Gy

MporIeTa, @ HAMMCHBIC — Yy OMOP,
BPEMCHHO [0 BHICOTE KXIOIO CCHEHHs Ha
BYJICBOH OCH HANIPSKCHHS PaBHBL HYTO
H UMEIOT JKCTPEMATbHbIC 3HANCHHS BOIH3H
PAHUNDI CeueHNs (HA QHOPOBOM BOJIOKHC)
T1pAMOFE yieT MHOFOMHCIICHHOM H3MEHINBO-
it e OPMATHBIbIX XAPAKTEPHCTHK GeToMa
© MOMOWBIO MPHINAHHBIX METONOB CTPOH-
TOMLHON MOXAHMKH CTAHOBHTCH HCONpAB-
JaHO TPYNOEMKHM H [O3TOMY HE HCMOMb-
syetcs Ha mpakTuke mpumensiotcs Gosee
HPOCTBIC MHKCHEPHBIC CHOCOBLI

3. Jledpopmannn npn O/IHOKPATHOM Kpar-

3arpyKe

onmo-

BHeTonos, Mri nedop-
MAIIH, KaK 1 A W, 3a-

. JlHarpavva we-

BHCAT OT peXiMa narpyenns V marepia-
0B €O CTAGHILHBIMA MEXAHUICCKUMH CBO#-
CTBAMI, B HACTHOCTH Y TA4K HA3LIBACMBIX
CTapLIX GETOHOB, OT PeKUMA HACPYKEHHS
JABMCHT I, JACOPMAIH [O3yUCCTH
TIpu  BLIMCICHUH  OTHOCHTC/IBHBIX Jie-
bopmanuit dpopmynt (27) 1 (34) aaroT onn-
HAKOBBIC PE3YILTATH, B HEKOTOPHIX JIPY-
THX 3a7a9aX, HANpUMEp IPH ONCHKS KPHTH-
YECKMX CHJl B 3ajnavax o6 yCToHYHMBOCTH,
TPHMEHEHHE KACATENLHOTO MOAYIS nedop-
MATMIl ¥ [IPUMEHEHHE CEKYILETO MOAYJIS fie-
(bopMalii IPHBOAST K PASHBIM Pesy.TbTa-
Tam  (moppobuee 06 ITOM  NpHBEACHO
B COOTBCTCTBYIOMWX — pAsienax — Kypea
«CTpoMTeBIA MCXAHHKA») B TeOpHH Ke-
, KaK [IPABHIIO, T ce-
Kymutit Moy, Aepopmartit 1t Mepy momsy-
weern
B smueiinoit Teopun, Korja JOMycKaoT
NPONOPIHOHATBIYIO CBA3L MEKY HANPIKE-
HUAMH 1 Lunom,lmn nequmdunamn MO-
Ay monmoit

i3 Geronnoro oBpasia
(puc 22, kpubas 7 3) oTOBpaKACT CBH3L
MEXK/ly HATIPSKCHHAMM G [PH O[IHOKPATHOM
OCEBOM CRATHH KPATKOBDEMCHHOM HArpy3-
KOH M OTHOCHTEILHBIMH  JIehopMAIHs M
yKopouenns & Ona mpenctabiser coGoit
KpUBYIO TUHHIO, KDHBH3HA KOTOPOIi MOHFCT-
% [0 MCPE YBETMUMBANS YPOBHS HATPAKC-
15 (6/R,,) Fcau npit ¢ - R, uMeer Mecto
cTecHenne AeopMAN HIH CCITH, B 9aCTHO-
CTH, BECTH HCTBITARNS C MATOH QHKCHPO-
BanNOl  CKOPOCTBIO JIChOPMHPOBATIS, TO
MOXHO TONY4HTH HHCXOMALIYIO BETBD [HA-
IpaMMBL «G— £» (Ha puc 22 HoKasama Tou-
Kami) JL18 cpasienis mpusescia nowaian
45, noyuennas npm Ta ALIBAEMOM
KPATKOBPCMCHHOM nArpy:l(elmu cTynensMu
BEMUNA HATPY3KH NEPBBIX ABYX CTyrenel
pasna 0,05 N, (okuacmoit paspyiuaromei),
peex  mocaeayiontx — 0,1N,, mauunas co
crynenn 0,85N,, BemuHA HAUpY3KN weex
nocaenyronux cryrneneli pasia 0,05N,,

KKIOH CTYMenH BLUICPAKa paBHa 5 Min

MOy €10 MUBOBEHHON JehOPMAIIH Eypy
u mepa nomsysectd C(t, ty) He 3aBHCAT OT
yposnst i s

9710 CyNIECTBEHNOS

BINAHAC PEKUMA U [PONOKHTENLHOCTH

HACPYKHIA Ha OUEPTANNC /MATPAMMBI I CC
neopmars

TOHOB CBA3ANBI MU, C Bo3pacToM K
TENLHBIC W COKYLIME XaPAKTCPUCTHKH fie-
popMupoBanKs COBIANAIOT

Tlonapisionice  GOMBIIMHCTEO  CTPOM-
TCIBHBIX KOHCTPYKIMH HAXOAFTCH B yCi10-

1e XapakTepi-
CTHKM  APMATYPA  HE3NAUHTCABHO HOBBI-
WAeT CKHMACMOCTD 1 PACTHKHMOCTE GeT0-
14, HOTOMY HTO KOJHUCCTBO ¢C B Kere3obe-
ToHe HE3AUHTENLHO (< 3%)

B nauanbnoi uTAuuu HArPYKCHUS, Koruu

BiAX o o co- e 30...40% o
CTOSHMS (M3rH6, BHCIEHTPEHHOS CKATHE MM MPH3MCHHON  NPOYNOCTH,  Kpupas 7 3
e mampwkenwii  (puc 22)  moamwix  acdopmamti  6mska

pactsxenne) 1
B PA3HBIX UX COUCHHAX 1 &KE TOUKAX MO
COCHMAM HCOMMBAKOBBI, HATPHMED, Y PO~
cToit Gasku, omuparolleiics Ha JBe wap-

K npsmoit 6 yapyrux nedopmanuit  Creio-
BATEJLHO, B BHAYAJILHON CTAMM OJHOKPAT-
WOrO  HAUPYKCHHS KPATKOBPEMCHHOH 1
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e

S

19 45 10 4080°

/g

Puc 22

it Gerona o1

pactskenmn

upH cKaTHE 0

1~ oacrs ynpyrux
7 xpuuas nommx sedopmanit;

PY3KOIi MPOSBIIAIOTCS B OCHOBHOM YIIpYIHE
neopmamt [Ipeobaananue 11aCTHYCCKIX
nedopmanmii Han ynpyrumu  mposBIiseTCs
10 Mepe MPUOIIKCHNS K NPU3MEHHOT po-
unocTi Getona Uepes NEKOTOpOE BpeME
HOCIE CHATHS BAUPY3KH (KpHBas 8) OKOJO
10 159, sama3quBArOIMX (OCTATOYHBIX j1e-
dOpMAIIH €, BOCCTANABIHBACTCH, BOCCTA-
HacTh  ama:
HA3HBAIOT b i
YIpYToro nocienelicTBis i 0603RATAIOT €,
Tocne HECKOALKUX TOBTOPHBIX KPATKOBPE-
MEHHBIX HATPYKEHIH CTPYKTYpHbIE HECOBep-
wencTea GeTona CTaBWININPYIOTCH, KpUBAK
«G—£» BHIPABIMBACTCE M MPUGIIKACTLR

oSnacrs,
3 4, 6~ npaMMe yapyrmy seopmai; S
TAGCTHICCKHE. AehOPMAIHN, § ~ KR4S DT pyKCIHH

«@—e» (cm puc 23) B TOUKE © 3AnAnNbIM
HATPAKCACM

Ey = doy/de, = 7180

K mpsMoit 6 ynpyrux ned
Mpu pacrskennu Getowa (puc 22) na-
GUIONACTCH ANATOrHUNAS KaPTHHA
Kacatenbuptit Moy mommbix  aepop-
vanuii Getona Fj HpH ONHOKpATHOM OCe-

Prc 23 3asucumocTs Meany sedopmanuami

BOM CXATHI HarpysKoit
ABIHETCH BCTMUMHON MepemenHoi, Teome-
TPHYCCKH OH ONPCHCISCTCH KAK  TAHIEHC
YOIA  HAKIONA  KACATCALHOH K KpHBOI

52

1~ ofnacte  ynpyrux  sedopntau i, Gract
taCTIECK Y toGopMaNKil; 3~ rpanim  ynpyrix
AedopMaunii; 4 - coxyuan S — Kacaremwuan, 6-

KpHA noa Acibop i



B pacderax xene306eTOHHLIX KOHCTPYKIWTA
FCHOMB3YIOT CeKyNWil MOAYIb NOTHBIX Je-
(opmamtii, npH ToM 33 pacteTHbI NpH-
BHMAIOT HATATLR MOTYITh YIPYrocTH Ge-
Tona

_ -
Epp o= 7180, (cM puc 21) mm
Ey = ytgay = Op/eq (puc 23} @33
H MOJLYJT YNPYrOMIACTHHOCT GeTona

L,

Ty = /5,

(36)

PABHBI TAHIEHCY YI7a HAKIOHA K OCH ac-
dopmanyn £ CeKyweH Xopapl, Npoxoasumiei

uepes Bawano koopmumar M Touky K ma
KkpuBoii G—¢, e v =1 MIla (macmrrabuo
pasvepunii  kooddmuent)  Vnnomis
W pasieTHB noCTCNmOlo Apobh WA £y
(£ — OT Has ypyras ed

oy

Ep = (ea/60)(0p/2a) = VEp, @7
TAE V= £4/6, — TAK Ha3bIBACMBIA KOIpDU-
nHenT ynpyrux aedopmamii Gerona (1,0 >
> v > 0,15), yMcHbLIAIONWHCE C yMeHbIIE-
HHem  Knacca  Geroma, Ey= Eppp o —
HAYATBHBIA  MOIYJH  MIHOBEHHOH aedop-
MAmMM,  HOPMBI  HA3LBAIOT  CrO  ma-
AIBHBIM  MOJYJCM  yNIpYrocTH  Gerona,
MIla, on HaXOMMTCH KakK OTHOMIECHHE O K £
1pu 6 < 0,3 R,, # MOKCT ObITH MPUOIKCH-
HO BBIICICH 0 (OpMyTam

s ToKenoro Gerona

E,~55 10°B/870 + B), (38)
TR Terkoro. Gerona

E,=067)/B (39)
3eck v — macea Gerona, kr/m®, B — kmace

Gerona, MITa 3nasenne E, npu Temionoit
obpaGotke Geroma chwkactes ma  10%,
a nipu aBrokyapnoil — na 25% Beromn na
NOPHCTBIX 3ANOJTHUTENIX obmaator
B 1,5 2 pasa MCHBIIMM 3HANCHHCM HANAIb-
HOPO MOJLYJIS YUPYFOCTH, N0ITOMY SBJIIOT-
cs Gonee JeopMATHBHBIME 110

KoO(dHINICHTa IUIACTHHOCTH A

(€ —ep)fer=1=2

rae k= g,/e, — KOIGPUIMEHT MIacTHIHO-

CTH GeTOHA, KOMILTEKCHO YINTHBAIOWINT He-

NMHEHHOCTL MIHOBEHHOIO NeOPMUPOBARKST
it ero B op

V= Eafty =

@1

n nosy
(36) 1 (37), moayv
fpn okaTIn

VE, = (1= NE,, )
MpH pacTsKeRII
Efy=v,Ey(1 = 1) E, = 05E, “3)

TIpit 9TOM PCICTBAAR PACTIRUMOCTE GeT0-
na
Eou = Opnu Ee = = 2Ry o/ Ey

JUis  maeasbHO  YOPYroro matepnasa
e~ 0 W v=1, T ¢ moaym aedopmanuit
COBIAIACT ¢ MOMYJIeM ynpyrocti OmbiThl
[OKAIBIBAIOT, 4T T GeToHa 08> A >0
B ) 3ABMCHT B KOHKDETHBIX YCTOBHSX OT
JUTHTENBHOCTH ACHCTBUS HATPY3KH

3HauCHUA MOMYAX YHpYrocTH GeToma
npH CKATHM M DACTSUKCHHH  NPHBElSHbI
B OpUIOK 5

3pauenue moayns casura G Gerona
[PURHMAIOT 10 YCTAHOBJICHHON B TCOPMH
YHDYTOCTH 3aBHCHMOCTH
G=Ey/[21+v)] @3)

Topcrasue 3natenne kKoadpdunmenTa mo-
nepeuHoil repopmanun ans Gerona v =02,
nonyaum G = 0,42E, = 04E,

4. JleopMamun UpH OHOKPATHOM JLIH-
Temwmom  arpywemnn. Kak  noKashmaor
ONBITBL M NPAKTHKA IKCIUTYATALMH 3MAHMH,
HPH POROIKHTEALHOM JCHCTBIN HOCTONH-
HO¥ HArPy3KH 1eOPMALMH KAMCHBBIX, Ge-
TONHBIX Hl KEC300CTORNBIX KOHCTPYKIHH
HE OCTAIOTCS HCH3MCHHBIMH, 4 YBETHUH-
BATOTCH BO BPCMCHH

IMponece AehOPMUPOBANHSE OCTAETCH Ho-
PABHOBECHBIM BEChMa JUIHTEILHOE, & TeOpe-
THYCCKU — HCOTPANMYEHHOE BPEMS, DAIBH-

20/Ey (44)

¢ GeroHamMM HA TUIOTHRIX 3AIOJHATEISX
TIph OCCBOM PACTIACHIH MOAYITh YIIpY-
ronmacTiocTH Getona

H cneays 3
MM, 3anmasabiBaetT Bo Bpemenn  Koueunbie
nombie AeGOpMATHH  KOHCTPYKIMiE MOryT

3a 3 4 rouu B HECKOTBLKO Pa3 MPeBLIATh

=V Ey, (40)  mr Hoisyuecthio
HAIHIBAIOT CBOHCTBO GeTOmMA, XapaKiepi-

npy 9TOM cpeanee snavenue v, = 0,5 3YIOIEECH HAPACTAHMEM HEYIpyrux jcop-
B MCCTE0BAHMAX HACTO 3aBHCHMOCTD Mdlluﬁ NpN JUTTCILHOM JICHCTBHH Harpys3-
mekty Ej u E, BHPAKAIOT MOCPEICT! nomsytectn Getona 06yc-

53



JIOBJICHBI €FO CTPYKTYPHBIMM HECOBEpLICH-
crBami, abcomoTHas BelnmunHa Aedopma-
Ui MOM3YTECTH  3aBHCHT  OT pospacta,
MPOYHOCTH 6CTONA 1 MATEHATOB Cro
CTABJIFIONIVX, BIAKHOCTH CPCABI M OPSLL-
CTOpHH /epOPMHUPOBANNIS, OHA yMEHbIIACT-
Cf MO Mepe CTApeHME GeTOHa, yBCTHMCHWS
ero NPOYHOCTH B MOMEHT HArpyXeHus
M YIJOTHEHHS [OCTe NPEUNECTBYIONEro
MIOFOKPATHOTO JHAKOMCPMEHIOTO Acdop-
'

o

BAIOT TAKKE HENOCPSICTBEHHOC BIUANNE
3epHOBOH COCTAB GCTOHA, BIHI TEMCHTE,
KPYTHBIX H MEJTKHX 3ATOHHTENCH, TeXHONO-
THYECKHE M MHoOTHE npyrie daktophi Be-
TOHb B NOPUCTBIX 3ANOMHATEIAX OB7Ta-
HAIOT GOMBINEH [OM3yNeCThIO [0 CpaBHE-
HHIo ¢ TEKembIMH GeTomamu  Hemuneitnas
HOM3yHECTh GeToa 0ByCIOBIMBAET Mepe-
pacnpesieente HANPMKHM 110 BLICOTe Ge-
TOMHBIX CCUCHMH H B CTATHIECKH HeONpese-

Muposanus  SBIASCH CHIOBOT
nwielt, AehOPMATIT oMY HCCTH GeTOMNa ToM

b
® Ilpi mpocxuposun mpeasapureiio
onr

GOoMbIIE, Hem BRIIE YPOBCHD
(0,/R,,) Tpu sTom ckopocth aedopmanmii
TOM3yteCcTH GETOHA 3ATYXaeT BO BPEMEHH,
ACHMIITOTHNCCKH MPUGIKAsCH K HYJICBOMY
anaveiio (puc 24,a) HanBosmiuyio nnTen-
CHBHOCTL HapacTauus aeopmaniii noxsy-

PYK-
i HOPMBI YNHTHIBAIOT 6bxc1'poﬂa1'eka|o-
WIYI0 [OI3YICCTh, TOA KOTOPOH NORIMAIOT
HOM3YNeCTh GETONA, IPOSBIOLLYIOCH HEMO-
CPEnCTBENHO MOCTE HApyXCHHs GeTona

5.
HanpmkeHus Gerona

accTH GeTomd  MAGONAIOT B IEpRbIC Ma3LmaAIOT  Mporece
3 4 mec npn cro
Mpn o 2 Eemn e Getona

TH HANPSKEHHOE COCTOMHE CCUSHNA GETON-
HOTO 0Opa3na Mensiercs Jlos yupyrix fe-
dopmatmii W, CIEAOBATENBHO,  BETMTMHA
BAPBKCHYH YMEHLIIAIOTCS, & 1073 Aehop-
Mami  nondyvecTH  GeToma  BOIpACTACT
Tpoucxouut 3amemenne oauux jedopma-
it apyruvi TTonzysects GeTona yBemum-
BAETCH C yMCHBIICHHCM PA3MEPOB HCITHITYC-
MOro 06pa3ia 1 YMCHBIIACTCS C MOHMKC-
HHEM BOZIOUEMENTHOrO OTHOWIEHHS, yBe/u-
HOHHEM  BIAKHOCTH OKpyKatomei —cpet
Ha jpepopmanuu nomyuect Gerona okaspi-

T

T a0
Puc 24 ,LlCdyopMarumlocrb Gerona

@~ poer neopmaii momayuecTH 0 npoven, 6, ¢ =
Cateorme naspaxanmh ¢ TevarNEM Y 2peens; onui
oBpasen K KPHBAN Gy~ , | ~

54

HAPACTAIOT CBOGONO, HANPHKEHMA B Ceue-
HUSX OMICMEHTOB OCTAIOTCH HOCTOSHHBIMK
B xene306eToe HCHANpATACMAS APMATYpA
crecnsier cBobojHoe passuTHe Aedopmani
HOX3YHECTH OCTONA, MOSTOMY HANDIKEHHS
B GeTONC e BYAYT OCTABATLCA TOCTOSHHbI-
Mit Onit GyjlyT CHIDKATLCA [0 Mepe 1013y~
uecti Getoma, a B apwaType B CBA3M
¢ b
cn Takum obpatom, ccm  Gerommomy
obpasiy (puc 24,6) sanath Jedopmanmio
£, OBYCIOBIHMBAIONIYIO HAPIKEHUE Ofg,
A JATCM YCTPAHNTL BOIMOKHOCTh Jd/ibHeii-
mWero  AeOPMUPOBAHMS HATOKCHHCM CBS-
3eH, TO C TCHCHHCM BPEMeNH HANPHKCHIS
B GETOHC GYIYT yMEHBINATLCH, CTPEMSCH
ACUMITOTHYECKH K HIEKOTOPOIi KOHEUHOIH Be-
e (puc 24,6) Dro croilctso Getona
0BYCIOWINBACT BO BPEMONH pasrpyXenie
GeTona it BArPYKEHHS APMATYPLL T ¢ hepe-
pacnpedeienue nanpacenu Mexy HUMK

ON3YUCCTh 1 PeIAKCANNS BANpPSKCH
GeTona HMEIOT OBILYIO (H3HKO-MexXaHHec-
Ky10 0CHOBY MATCMATHYECKH OHI B3AHMOC-
BSIANBL M OKA3LIBAIOT CYLICCTBOHHOC B
HHe Ha PaBoTy Kee306CTONHBIX KOHCTPYK-
IWH,  UCTBITBIBATOIIMX  BO3CHCTBHE [N~
Tembnoii marpysxu  [omsyuects  Gerona
H PCNAKCAINS HANPMKENHI (PCOIOrHuCCKHe
cBOlicTBA  BeTONA)  OGYCIOBIMBAIOT  POCT
NpornGoB  KEIE306eTOHNBIX  KOHCTPYKINI]
© TCUCHHEM BPEMEHM, CHIDKAIOT IPEBapH-
TeNbHBIE HANPSKCHHA B APMATYPE, CHOCOG-
CTBYIOT NEPCPACTPEICNCHHIO YCHIMI B Ke-




CTaTHICCKH
cncTemax

6. Mepa noasysectn. Tlon Mepoit momsy-
uectn C, NOHHMAIOT OTHOCHTEIBHYIO -
(bopMmammo NomsyueCTH 6eTONA TPH G, <
<03R,, HAKOMIBIIYIOCH K MOMCHTY BpC-
MeHH { [PH 3arpykcHun o6pa B ly<t

Gy 1075 Mna !

N :
!

N

W npuxoasutyiocs na 1 MIla aeficTeyronie-
O NOCTOSHHOTO HAMNPIKCHIS

Cylts to) = £ (&, 10)/0y (46)

Ona  paBHa TaHreHcy yrjia HakjioHa
K OCH HAMPSHKEHUEl G CEKYWIEH XOPMbl, Mpo-
XORAILCH Hepes HANANO KOOPAMHAT M TOUKY
K wa xpunoit 6 — & (cm puc 21) 3avcuus
Eg = ALy M Op = Eyey = VEyE,, HAXOAST

DAl a1yt
=2 —
VE VR

L L @7

T E s Y

te @ =My = (1 =)y = A1 — &) — Tax ma-

3bIBACMAR  XAPAKTCPUCTHKA HEIMHEHHOCTH
JCQOPMUpOBANHE GeToNa, ® MOKCT Me-
HATLCH OT 0 710 <0, HodTOMY yn06nee TOJIb-
30BATHCS KOIDOHIERTAME Vv I

Hns Geronos ec o

—

A 700 B

Prc 25 Ocpeenas 3aBICHMOCT MEPh MOT3y-
HECTH ¢, OT Kiacca GcTona B npi manp e
& obpasnax 0.5 R,

JIeNBbHYEO MEpY Ton3yuecTH GeToma, Jierko
ONPEACIHT TOJMLHY IHBOB MEHKILY 2ICMEH-
TaMU OGJTIOBKH (B HATIPAB/ICHHN CRIMAIO-
ILETO YCHIINS), NUKDEILIACMO K CKATHIM
PANAM KAMCHHLIX, GCTONHbIX WITH KeTe3o-
BCTOHHBIX 2ICMEHTOB

Ah = Cp0h, (48)
e G - CRUMATONINE WANPSKGHUsS B 6ero-
e, K KOTOPOMY KPemHTCA —OGHIOBKA,
h — BHICOTA OGIMIOBKH B HATIPABICHUN JCii-
CTBHA CRKUMAIONICTO YOI, CCIH TOMIMHA

IPAYCHHA  TIPC/ICTBHON  MEPBI  [OJ3YHECTH
Cpe 1076 (MIMa™ ') B 3aBHCHMOCTH OT fTa-
CTHYBOCTH GeTOHHOH CMecH M Kiacca GeTo-
Ha mpuBenenbl B Tabm 2

Tagmya 2 Tipeacavbie Mepst nomysect

Kuace Gerom
B10 | BIS | B20 [ B30
149 | 128 | 108 [ 74 59 50

163 | 143 [ 115 | 84
184 | 154 | 122 | 89 mn -

3natchits TPEACTBION MEPHI HOMYICCTI
A% GETOHOB, TIOABEPITYTHIX

32 WIBOB MeHbIle, em Tpebyemas
o pacuery, TO HEM3BEKHO HPOUIOAICT
CKAJIBIBANKC JJICMEHTOB O6THLOBKH

7. JehopMamun Npu MHOTOKPATHOM ToO-
BTOpemmm  marpyskn.  Mporokpatio  1o-
BTOHLIC HATPYIKH MOTYT UMETh KAK CTATH-
eCKHil, TAK M AMHAMUNCCKUI XapakTep

CTaTHMCCKHMI MEOFOKPATHO MOBTOPHbL-
MH BArpY3KAMH SBIFIOTCH TAKHE, BOIPACTA-
HHE H CHIDKEHUE KOTOPHIX NPOHCKOMT MC/L-
JCHHO, @ CHUL WHCPIWH He OKA3LBAIOT
BIMANUS 1A PeIYMLTATHL PacieTa

K quHaMmieckum MHOFOKpATHO 1O~
BTOPHLIM HArpYIKAM OTHOCHT MEHAIONIMECH
B0 BpEMEI KArpYSKE, HPH KOTOPHX HET:o

HocThOM  0BpaoTke, T cun-

P P cut Ha

KeunbimMi ma 10%
Is p

MCPH TIOT3YUCCTH OT TPOMHOCTH GeToma
npubenena na piuc 25 Pacrionaras anave-

cocrosnue
2MEMEHTOB KOHCTPYKIMIA HIM KOHCTPYK it
B neTOM

CTATHYECKUM  MHOFOKPATHO HOBTO-
PHEMBIM MOXHO OTHECTH HArPY3KH OT Me-

e Mep Wm0 p o ac ’
CTOANIbIX NANPAKENNH, MOKHO BBUICAHTH Kk JUHAMIMICCKHM — HACDY3KH OT  BHGPA-
OTHOCHTEBIE JEOPMAIUIN €4, H 4OCO-  UIOMHLIX MALH

TOTHBIC YKOPOUCHHS (YATHHENHS) demen-
ToB Al,, K MOMEHTY CTaGuHsammm iedop-
t— 0 3wuad, npe-

IIpi OHOKPATHOM CKATHH KPATKOBpE-
MennOH  Harpyskoit  GeTOHHOH  NpHIMBL
MMEeM KPHBYIO «o —£», 06paiiensyio Bo-
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Puc 26 3aprcumocts Mexy schopMamaMm 1
HANDAKCHHSMA DA TIOBTODHKIX HATDYACHHAX
@~ ONMH WK HATPYSKQ — DASTPYIKA 6 — MHOTOKpAT-
HOE TIOBTOpENIE HKIOR P © > R 7; 1 — narpyska, 2 —
PASTPYSKA; 3 — nCPBHOE Har pyKeiie, 4 — 675 uiKAoD
5 =105 10* wikaon, 6~ 341 10* mucna

[HYTOCTBIO K 0CH jepopmaruii (puc 26, a),
uto Mr
ckuMi ehopmanusivi GeTona &, pu pas-
TPy3Ke IPUMBI HOCICANHE HE BOCCTANABIIH-
BATOTCH, BCNIEACTBHE Hero 0GPA3YETCs NeTis
ricrepesca  TLiom@h neTIH  03navacT
SHCPTIIIO, HEOGPATHMO. pACCeRIIyIO Cxtmit-
eil oBbema Tera 3a OJMH MMKA ATy
HHS — Pa3rPYKCHHS 33 CueT HecoBepllle-
cTBa neopMATHBHBLIX CBONCTB MaTepHana

IIpi  [OBTOPEHHH WKIOB HATPY3Ka —
Pasi pyska POMCXOAMT TNOCTCHEHHAS Bhi-
Gopka neynpyrux aedopmamuit, npu aTom

BoNoIOKHYIO CTOpoHy (puc 26,6), 1 nacTy-
maeT XpyNKoe paspylieHie o6pasua

IlpH  IWMKMMECKWX marpyskax  BuGpa-
IUONHOrO XapakTepa B MPHCYTCTBHH CTATH-
HECKOTO MPHrPY3d, CO3IAIONISIO ACHMME-
TPHIO HArPYKCHHS, OPOMCXONMT CHUKCHHE
JUTHTENLHOR MPOYHOCTH 10 NPE/IEa BBIHOC-
BocTi GeTona Ry, a Takke MATeRcHdiKa-
M TIOJT3YHECTH — MOSBIACTCS BUOPONOI3Y-
\CCTh, MPHBOAIAR K YBeTwuCHIIO fedop-
Manwii oa3ydecTH Gerona

CHIDKEHNE UTMTENLHOA MPOTHOCTH M BH-
6poron3ysccT 6eTONA MPOABIICTCH pesic
€ POCTOM YPOBHS HANPSKCHIH, ACHMMCTpHIT
TWKJIOB M ACTOTBI KOJIeGatmit 1 cMar1aroT-
CH C yBeNWYEHHEM WCXOAHBIX BO3pACTA
u kaacca Gerowa Vkasannble W3MEHCHHS
MEXAHIMECKHX CBOMCTB GCTOHA CYIICCTBEH-
HO BIHAIOT Ha HECYILYIO CIOCOGHOCTL M fie-
(OPMATHBHOCTL  KCIE30BETONHBIX  KOH-
CTPYKUHE, HOITOMY MX Y4HTBIBAIOT —MpI
pacuetax

8. Tlpeneanusie edopmanmun npn oceBom
pacTskenun u ckarhn. Tox mpenenbHbiMu
fieopMamAMI  GeToHA [P  PACTSKSHHU
(MM C©KATHH) NOHAMAIOT OTHOCHTENBHBIC
cpennue yumuenus (WM yKopoueHus) B Mo-
MENT PA3pyIICHHs ICHTPAILHO-PACTANYTHIX
(neHTPaNBLHO-CXATHLIX)  OO6PA3LOB,  HCMbI-
TAHHBIX [0 TOCY/APCTBEHHOMY CTAHAAPTY
Mpenemsnas PACTIRUMOCTH Berona
0,1 02 MM/M HIBL 06PA3MA, T © €
=0,0001  0,0002 (B HOPMAX €, = 0,00015)
n 4

h TCH

TPH BIAKHOM XpaHeHuu (IPUMEPHO BABOE)
¢ JUTHTCTBHOCTH

HATPY3KH M yMCHBUIACTCS C NOBLILCHHCM
POUHOCTH 1 IIOTHOCTH GeTona

o= Rogsur /By = 2Roc sl By

OT npejtelbOR PACTIKIMOCTH GeTona 3a-

WIOMAb HETIH  THCTepestca
YMEHBIIACTCS, A0CTHIAS B IPEAEIE CTAGHITb-
Woit  menwuMnbl  Eenmm mpH sarpyskesum
obpasna G, ne

BHCHT CONpPO b PACTSHYTBIX 301
ceuenitit KeNeIOBETORNLIX IEMeHTOB 06pa-
soBaIno Tpenn

npenen phnocasocti (R~ 0,5 B) Geroua,
AeGOPMAIUI, TOCTCHCHHO 3aTyXas, AOCTH-
ral0T mpeneb oIl peIL, A CTAGH A
JABHCHMOCTD MCKAY MATPRKCHAAMH M 1c-
(OPMAIAMI COXPANAETCS TIPH 1eOrPaMi-
HEHHO GOJTBIIOM MHCIIe IIKIOB SATpyKeHis

Kornia nanpsmkens b oGpasmax npesoc-
XONAT MPCACH  BLIMOCIHBOCTH,  KpUBas
«G—» NOCIC HEKOTOPOro HHCia MHKIOB
3ATPYKCHUS HAWMHACT BLITHGATHCS B TPOTH-
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OTHOCHTEILHOC Y
Gerona g, B 10 20 pas Gobie ero npe-
JELHOCO OTHOCHTETHHOTO  YIUTHHCHHA  Eyy
u cocrassier 0,8 4 mMm/M umHEbL 06pasia
(B HOPMAX &, = 0,002, & [PH AJTHTETLHOM
JACTBIH HArpy3KH €, = 0,0025) IMpenens-
Has OKMMAeMoCcTh GeToHa B CKAaTOH 30He
H3rHGACMBIX  KCIIE306ETONHBIX  AICMCHTOB
nocturaer 0,003 0005 Tpn ymenbimenmi
WIHPUIL CeuCHHS K B3y H OCOGEHHO B Ta-
BPOBBIX CCUCHUAX C MOTKOI B CKATOM 30HE




£, YMCHBIIACTCH, 4 [IPH YMCHBIUCHHH EH-
COTHI CHATOI JOHBI CeleHIs — YBETHTHBACT-
cs

V 6ETOHOB WA MOPHCTBIX 3ATIONHATEIAX
npeieTbHas CKIMACMOCT H PACTSKIMOCTS
GeTOHA NIPUMCPHO B 2 PA3a BRINIC, I6M Y Ti-
JKeIbIx 6eTOHOB TeX ke Mapok Tlpereabubic
noMepetnbie AeopMANI GeTOHR &y MpH
CKATHH M PACTSKCHHH ONPEASTAIOT CO-
OTBETCTBEHHO IPEACITHHbIM
JIOJTBHBIM  OTHOCHTETbHBIM ;\ali)opMduunM
CKATHS Ey, M PACTIKCHUS £y, TOCPCICTBOM

p
(koapummenta Tlyaccona) v= 0,2

6 o
02 =, =028,
Ep

v

£ = 0265 “9)
B oTmuME OT NPHHATOR NPCAIOCKUIKH

0 CHHXpOHHOCTH [PONOJBHBIX M  HOMe-
peuHbIX  ehOpMAIHE  OTHOMIEHHE  MEXKLY

0oTBCT!

HPOROABIBIMI ACPOPMALIAMI &, 1 €, G-
TOHE OCTAETCK NPUMEPHO MOCTOAHHBIM 1O
rpapunbl 06pa3oBanus MHKpoTpenmn R,
(mpenea  wbmocampocti R, pic 27,a),
4 3aTeM NOCTOSHCTBO HAPYIIACTCSH, TOUHBIX
JI@HBBIX 10 9TOH 3aBHCHMOCTH ele Her
Poct momepennbix  nedopmanuii Kak  pu
CKATHH, TAK M OPH PACTKEHHH CHOCOG-
CTOyeT 0GPIOBANINO B GTONC. MIKDOTPE-
TO0 HO C Ha

9 6, M

Puc 27 K ompexeiemtio AedopMataphocTit
Gerona
a Mexny "

IposansmM o ».,\ ﬂ yeanwa Gerona,

~ dparment Geromnoll GaTkk, 2, 3 — nponoabe 1
HOUCPENIIUC  YCAIOUNbE TR, 4 — HapyRHHi
(Bbicoxumi) crol; 5 — BuyTpesii ok, 6 — pacrarusa-
foLHe. HaupAKCHA

KOBBIX IBHBIX  HArDYKEHHAX

MOPO30- 1 KOPPORHOCTORKOCTH GeToNa
9. Teopnst nomsywectn. Dratomnbii pe-

(t — to) KoHeunble AcOPMAIMHI  1OJI3yte-
CTH HEOAMBAKOBBI IIPH PA3HBIX PEKAMAX Ha-

UM HATDYKCHUS, CyKaupli AN8 [ofyve- TPYKCHHS, NOTOMy W70 Geron oGaiaer
BHS TIABRON XAPAKTCPHCTHKH MON3YMECTH  CHOCOGHOCTBIO (GANOMHHATH) POKHM Ha-
6eToHA — Mepbl POCTOH NOA3ydeCcTH 6eT0-  IPYKEHHs, NPeuecTByIommi npemenu 3a-
Ha, ABAFCTCH u Jle- mepa 3 AUIE Hero Xa

dopMarmK MoI3yNecTH GETOHA, HAKOMIEH-  CBOFMCTBO HACHEACTBEHHOCTH MO  OTHOMIC-
Hele  06pa3snom  3a BpeMs  — 1, OpH  HUIO K HCTOPHH HATPYKeHus Tea (npu
JTANONNOM  3ATDYKEMUH, BCCrj@  GOMb-  MHOFOKPATHOM SATPYKENHH H (— > 00

e ehopManui [OJI3yucCTH, 3aMepieMbIX
3@ 9T0T KC NCPHONL BPEMEHH MW TI00OM
JIPYFOM CTATHYECKOM POKHME HArpyKeHHs
JUA%  OPUEHTHPOBOUHBIX  KOJTHUCCTBOHNBIX
OEHOK NEHOPMALMIt HOTIYICCTH HOCTATON-
HO BEAMTHHY MCPBI TMPOCTON  MO3YUECTH

BIMAIMC HCTOPHI PEXHMA HCUe3ACT)
Cucrema onpexeseniii, (HIoTes W ypan-
HeuHil MEKIly XapakTepHCTHKAMH I[0713yte-
CTM H HPOCTOI NOI3YHECTH COCTABIAET CO-
epKanie Teopiit nomytectn Jlis Geto-
BOB GLUTH Pa3paGoTANLL JiBe TEOPHI O3y~

¢ Ha ocy cBOHCTBAX

YMHOKHTH Ha (yHKIHIO (8 am-  vecTH,
einoit ynx P
3AMEHFIOT 3HAUCHHCM udnpsmumﬁ)

Jns Gomee  TOUHBIX VIS BCeX

Getonos meopus cmape-
Hua W meopus naciedemeenrocmu OGMUMI

YUHTLIBAIOT BIUSHHC POKUMA HArPYKCHHA
Gerona JIeHCTBHTELIO, TS OHOFO M TOTO
Ke Bpemend Habmoaenus t, mpu ojaMHa-

Teopuii mon3ytecTi
GETOHOB ABISETCH THIIOTE3A O CUNXPONHO-
i pazsumis 6o Gpement npodOABILIX U no-
nepeuneix deopmayuii (e1ie IOCTATOMO ne
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WCCIICIOBANHAR), JONYUWeHUE O 63AUMOHE3G-
sucumocy 4 matocmu wacmusx dediopma-
yui W zunomesa o cynepnosuyuu dediop-

o ux
nitio
Hanbo:bliiee NPUARANIE 1 PACTPOCTPA-

Mayuy  nossywecmu  (ipe  NOCHEAHUE HCHMC B TCOPWN HKC/C30GCTONA TOTYUMTA
TaNbHO TOAT 0pH-  TEOPHs YIPYrof 1ero Tena,
Gikenno). nas copercrmvn yuenbivn H T Macrossiv

K4TeCTRS OCHOBROF THIOTE3b Meopiit
cmaperin, a TaKke ¢ BAPMAHTOR (MORHPI-

i Teopuu

4, 47O MepbL no-
IBYTCCTH PH TOGOM MOROTONHOM PERHME
3ATPYAKCHIA PABHL MPMPAILCHIAM MCPBI Jic-
opvanwit NPOCTOR NOMIYICCTH WM, WTO
To e CaMOe, AOMYIICHHE O MAPAILIETHHO-
CTH KPHBBIX MO3yNCCTH W KPHBLIX TPOCTON
HomsysecTH

C(t;7) = Colty to) = Co (T, Lo), (50)
TAC T — TeKyIas KOOPAWNATA BPEMCHI,
t — MOMEHT KoneuHoro nabmoneuus nedop-
Mamii, €, — MOMENT HANANA HArpYKenis

KaK [oKasuiBaloT IKCIEPHMEHTRI, Teo-
PUS CTAPHHS NPCYBE/UTMBACT BIMAHC CTa-
peniisi MaTcpHara # peyMCHbIIAET Ppac-
YeTHble 3HAUCHNMS JehOPMATII 10T3YUCCTH

B KatecTse 0CHOBHOM THHOTESH Meopui

WTO Mephl JCGOPMAIH MOA3YNECTH 1P
JOGOM  MOHOTOMHOM PEKHME 3ArpyKCHiIs
PABHBI Mcpe AChOpMAIMM IPOCTOl MOI3y-
s

c, 1=

Colt, 1) (51)

uw H X Apyronsnom Teopus ympyromon-
3YHETO TENA YUHTHIBAST KaK CBOWCTBO CTa-
petits Gerona, TAK i CBOMCTBO HACICHCTBEH-
nvoctu [lo mepe crapenns Gerona u cTabu-
JM3AMA ero BO3PACTHBIX H3MEHERHH Teo-
PHS YIPYrOMOM3YNCro Tesia NPHEIIKASTCH
K TCOPHH HAacICACTBCHHOCTH, OCHOBHBIE e¢
HCXOflbIE TPETOCHLIKH

Clt, D=9 G, 1),

rae q;(r)—ncxowyn ynkuis crapenns

HHOCTD
pasmITILIX Nopvm HOM3YHECTH 0GYCIOBIH-
BACT CYNIECTBOBAHME CAMHOI 3amiCH peoro-
IHYNECKOTO  YPABHEHHS MEXAHHUCCKOTO CO-
CTOSHMA MATCPHAIOB,

S [0 1), 5 (0]

(e, 1, .
( ’u) Eump(©)
Is,, [o(), R 5 (‘(t Wdr, (52)
‘o0
T Spp 1 S,y — GyHKII BATPEKCHNTE, OT-

pakAIOIME BIMAHHC HesmHenocTH aedop-
MHPOBARNS, YPOBHA M PKUMA HArPyKEHUS
W3 nero, Kak wacTibic, NOAYIAIOT QH3Me-
CKME  ypABHCHMA MEPEUHCICHHBIX  TeOPHit

HENBIO
[POBCPKI TCOPHI HACICACTBENIOCTH, NIpH-
BN K BBBOLY © TOM, 4T ona We
TOJLKO WCKMOUACT yHeT CTApeilns, HO
W NpeYBCIITHBACT PACHCTHbE SHATCRIA fc-
dopmarm nomsyect

OB ykasanmbie TCOPHH J@IOT HCKO-

O3y 4eCTH
. Yeaaka, Tlon ycamko#f monumaror
CrocobHOCTh GETOHA COKPANIATLCS B 06be-
Me [pH TBEpiCHHH HA BO3AYXe  BeTombi,
NPArOTOBJICHHbIE A CHEIHATLHOM IEMENTe
o He

Topble IaneHus
MOJ3YHCCTH 12 "

MMCIOT ycaaku Pasimuuaior ycaaky Anmren»
HYIO, BhI3HIBG i
Gerona,

Kpowme Toro, Kak rnokasanx amanams, B psie
CIyuaes UX HCHONb3OBAHME MOKET MpHBE-
CTH K KQUCCTBCHHO HCBEPHBIM Pe3y/IbTaTanm
Ocnoioit  NPHUMHON X CyIIECTBOBAMNS
W AATLHCHINETO MPUMCHEHUS ABIICTCS OT-
HOCHTEIBHAS  MATeMATHUeCKAS  MPOCTOTA,
COCTOSILAS B VICMEHTAPHOM NCPEXONC OT
MBTErpasbubIX K AMpdepenuuabbiM ypas-
HOHUSM COCTOSHHS

HKenanme YCTPaHHTL HONOCTATKH  yKa-
JanmbIX TeOpUi W CrAAAMTH HX

fp
M BADKHOCTIYIO, OGYCIOBIENUYIO H3MerC-
BHCM COACPKANIA B 1M BOJbI ABTOeHHAR
YCalKa e HMECT BOMLINOro MPAKTHIECKOro
Jmavenis, MOTOMY UTO MPOMCKOUHT B Ha-
NATLHOIN CTANMH TBEPJIEHHS, KOTAA MOAYh
nedopmawmi emwe Man Braxnoctnas ycan-
kan 10 20 pa3s GomLe abTOreNNOM yeanKi

W HMeeT GOIbIIOE IHAICHUE, NOTOMY 4TO
BLIIBIBACT WA HOBEPXHOCTH GeToma yca-
JIOYHBIC TPEILMHbY, CHIDKQIOUME €ro [po-

HHOCTH 6Gerona

nOGYMIO Psjl HCCTeoBaTeNeH K PasHbim

5%

C Mcnapenus Biari U3 Gosee KPyHHBIX 110p,



onmako 370 He Bh3biBacT yeaaku [locte To-
[0 KaK OTHOCHTEINBHOS M0 MAcce KOAMIC-
CTBO BOZBL B NOPAX JOCTHIHET KPUTHHECKO-
ro smasenus (0,013 00135), mammciimee
NORIDKCRHE  BIATOCONCPARANNA  COMPOBO-
KIACTCA COKPATICHTICM  06TEMa, KOTOPOE
NPHGMINTENLHO MPONOPIHONATLO HOTCPE
BIAIH HIGKS KPHTINCCKOTO AHATCHHA

O6paobanue yeanoumLIX TpeuH 06yC-
JOBTMBACTCS TeM, UTO OGLEM HApyKHBIX
C0EB MEMENTA WATENCHBIO ¥

&
"
g }n
0
20 i
y 5
-4 1" . 7
— .
-6 06 [T i
ty=gm 1 F Gzoisy

B TO BpeMS KAk BRYTpeHRH CTOR He yere-
BACT COKPATHTLCH B 0BBEMC ITO BHIIHIBACT
B Clle HCOKPCNIIM HAPYAHOM CTOC CO-
GeTnelibic  PACTATHBAKOLIE  HATPARCHIIS,
BCTICACTBNC fETO WA TOBCPXHOCTH GeToma
MOTYT MOBHTHCH  MHOFOWHCIGHEHIC yCa-

Pe 28 Kpmse youm i nabysams Geron-
[ @)
oopanion

a— nabyxanne B woje, 6 — yoanka Ha mosAyRE

TOHBI Ha 1EGHE NAFOT MEHBUIYIO YCAIKY,
qem 6emm wa rpasin Tlpir sToM moBbic-

Aotible Tpenumbl (pHC 27,6) Veas
TPCHUIELL B NCPBYIO 0YEPE MOABAAIOTCH
B manGonee CTAGHX MeCTAX  KOHCTPYK-
LM — y PE3KHX NEPeXo/1oB ceueHui, y pe-
6ep, B MeCTaX GHICTPOrO BLICHXARTA
3aMeNeno, NT0 GCTORNMC MACCHBL Bhi-
CBIXAIOT MEIJIGHHO W HEPABHOMEPHO OT re-
pudepii K supy DTo ABICHHC BHIIBIBACT
HEPABHOMEPROCTE YCAZIKH, OBILAs BeHHA
KOTOPO§ OKAJLIBACTCS 3NANATEABHO MCH-
e, MeM B HIEMEnTaX Manoro obuema iy

a KpymmBX 32
Conrkacr paep yeaun Gerous Veansa
Getona mpuMEPHO  OGPATHO  MpONOPIIO-
HAZLHA MOAYIIO YHPYTOCTH KpYRHBIX 33-
nonmuTeCit

Bemuiia cpeqeit roqirmoi mmeitnof
YCANKH TEKENOr0 GeToma £y, & 0,0002

.0004, a serkoro Getona £y = 0,00045

wacTh e B
HauATLULIA OCPHON TBEPICHME W B Te-
ueHHe mepsoro roma (puc  28) Oro

Toro e Getona Mo Mepe BbiC Buy-
TPEHHErO 5/Pa yCa0MHbIC TPEILMHBL 3aKPbI-
BAIOTCA U WACTO CTAHOBSTCH HEBMIMBIMIL

HOTO TPACHTA 110 MEPE BHCHXANHA 6eTO-
WA M POCTOM KPHCTAILTHICCKHX CPOCTKOB,

Tpu otom e

4 BCe GOUbINCE CONPOTHBIIEHHE

M MACTHUNOE CAMOBOCC cTpyK-
Typw Getona [losTomy cobcTsemmbic ma-
npsKkeHus OT ycajku Getoma  memocpea-
CTBCHHO HE YYHTBIBAIOT PH PACHETE Kele-
306CTONIBIX  KOHCTPYKIWI MATLIX  HOTIe-
poubIX cencnuii  OTpUIATENbHOE BIHSNHE
YCR/OUHLIX HANPSACHHMH  yIHTHIBAIOT KOC-
BenHO KOOPPUIMEHTOM 0AHOPOAHOCTH Ge-
Tona, KOHCTPYKTHBHOT apmaTypoit
W YCTPOHCTBOM YCaJ0MHBIX IIBOB

@ Pasvepu ycaiiku 6eTONA I HIMEHCHIE ¢
BO BPEMENN 3ABICAT OT MHOTHX (AKTOPOB
1) ¢ yBequueHHEM [EMCHTA HA  CAMHMIY
obLeMa Getoma, BO3pACTAET YCAAKA, HDW
YTOM  BBICOKOAKTHBHBIC M IJHHO3EMMCTHIE
HeMEHTBI atoT Gosbinyio ycauky, 2) ¢ yse-
nweniem  B/IT  ypeamunsacrcs  ycaia,
3) HeM MeHbLIIe 3CPHUCTOCTH HeCKa 1 GO
Wie HOpHETOCTH 11ebHs, Tem GOMbIIC yoai-
Ka, 4) MeM BIAKHER YCIOBS TBEPICHHR,
Tem  menbmie  ycanka C

KomiecTBo Crambnoit apvarypl o ce
pacnpesienienie [0 CeUCHMIO  HIICMEHTA
BIMAIOT HA POFBIEHHE YCAAKH GETOHA
ORNBITH OKA3LIBAIOT (cM pUC 28), 4T0 jia-

SeTonmbIX 0BPAINOB CHIKACT Aehopmani
ycaukn Gosiee YeM na 2 pasa [0 CpaBHCHHIO
¢ HeapMHUPOBANHBIMH  ofpaszmamu  DTo
OBLACHACTCR TeM, UTO APMATYPA, 06IANAI0-
uas  3HauMTeNbHO  GombMM  MOmyseM
VHPYTOCTH, B PE3yIbTATE CICIICN A © GeTo-
HOM BOBJICKACTCH B €O COBMECTHYIO PAGOTY
TEM  [PENATCTBYCT CBOBOMMBIM  yca-
noanbiM aehopmanav Gerona (puc 29, a)
Benencrsue 910ro B 6CTOHC BOIHHKAIOT Ha-
YATTLHBIC PACTATHBAIONINE NAMPSOKSINS, A
B apMarype — ckivalomuie  Pactarupato-
Liee yCiie B 6eTONS PABHO CAMMAIOMIEMY
YOHIHIO B anAl yPe, TaK Kak mporece ycaj-
6e3

BraxHoCTH BOYTyXa € 90 110 25% yeanKa
yReTHHBACTC pUMEpHO B 6 7 pas, 5) be-

Kn
prieumeit narpyskn Pasocr, nedopmani
£y = Egyp — €y TPEACTABISET COBOH  cpen-
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Puc 29 Cxema jedopManam apMAPOBAHHOIO
JleMenTa OT yoankh Gerona
4,6 — CHMMETPINHOE 1 HECHMIM €T PIIIOE ApMAPORIIC
1~ nonepesuan, 2 — nponoALHAA (paGosA) APMATYPA
3 — npmepas oA HATPAREHH) CAATIN Oy W PACTA-

Mo maiiieBbIM AehOPMALMIM U3 ypaB-
nennit (53) 1 (57) moIyHMM HAIPSKEHHS pac-
TREHHs B GeTone
EanEsh
1+o'p

W3 ypauenmit (54) u (58) nogyunm na-
NPEKEHUA CKATHA B APMATYPC
O = B s = S /(1 + 2'n),

e = A, f(bh), o = EJ(ViE,) = /v,

@ Uz dopmymst  (59)  Buano, uTO
COGCTBEHNBIE PACTATHBATONINE HAMPIKCHHS
B OeToHe Xene306eTOHHOIO 3JIEMEHTA OT
yeankn GeTOHa 3aBHCAT OT TPEX OCHOBHLIX

O = Eavilly (59

(60)

D ehopseuTin pucTixEAS GeToNa 3 KeACS0BCT N
oM o6piaue oT yeakn Gerom

HIOI0  Ae(OPMALMIO  PACTSKCHUS
B K306 TORHOM /ICMEHTE OT yca/ku Ge-
owa Femn ucnomssopath 3axon Iyka, To
cpejuue pacTArUBAIOLIME B 6e-

o tennmore (axTOpoB 1) croboamoli ycaaki Getona
S, 2) ra [
3) kmacca Berona (nedopMaTHBHBIX
cBOjiCTB)
ITpH BANPSKEHIAX Gy > Ry o B GeTONE
Gerona, oﬁpa'xymrcn Tpemmub  Ecim npunsTh

MM/, B v = 0,5, TO, mom3ysich
QmpMy.vmn (59), oy SHaseainn o, T

TOHE OT YCRAKH KCICI06CTONA GYAYT PaBIbl
(53)
TIC v, — KoXpOUIHEHT ynpyrocTH Gerona

pH pacTKCHiI
B6mu3H apMaTyphi pact ¢ ma-

O = Coy Vi By

n knaccax Geroma Omm noKﬂu-mﬂmT, qTO
YCAN0UHBIE TPeIIMHBI B IKEIE306ETONHBIX
EMEHTAX MOTYT NMOSBUTLCS TONLKO NpH
CPaBHHTEIBHO BBICOKHX PONCHTAX APMUPO-
Banus Pactsrusaronme Hanpsmxenus B Ge-

psKenis B GETONC MMEIOT HAHGOILIIYIO
BeTHMIY, [0 MEPE YIAAIEHHA OT apMATYph
onn ymenpmatoTes Vcxons u3 aaxona I'y-
Ka, CPRAIINC HATPAKCHNA CAATHA B APMATY-
pe OT yCauku GETOHA COCTABISIOT

o, wn Es (54

Veanounble AeopMan M HavasbHble
HANPSKCHUA B KEICI06ETONHOM dleMeHTe
HAXOMWT M3 COBMECTHOTO pEIIeHHs  eme
JIBYX ypdBHEHMH

ypasienus aedopmanui

(55)
YPABHEHUS PABHOBECHS BHYTPCHHMX yCH-

i, IPU JBYCTOPONIEM  CHMMCTPIHOM
apmipovani

Lyt Egy = Eappy

Oy Ay = 0y A, (56)

IMojcrabus B ypasuenue (56) anatcnus
w3 ypasuenns (53) u (54) u pemas copmect-
Ho ypasnenus (55) u (56), noywm

oo = (G @+ WAL+ oA'W),
£ = Eaf(1+ W)
60

(57)
(58

Tone O CedcHHMIO HepaB-
womepio Hanbomiie Hanpsxeiis Bosi-
KAIOT B 30HC KONTaKTa C apmatypoil Ilpi
PACCTORHUAX MCHKIY APMATYPHBIMH CTEpK-
mamn 6osce 400 MM 9Ta HEPABHOMEPHOCTH
OKA3LIBACTCS INATHTCTLHON 1 NPUBOXMT
K 06pasoBannio ycajpounbix Tpeuwn ITo-
9TOMY NpH  KOHCTPYHPOBAHMH Ke/1c300e-
TOHHLIX ICMEHTOB  yCTAHABIUBAIOT Cric-
IMATLHYIO  IPOTHBOYCAOMHYIO  APMATYPY,
WTOBLI PACCTOANME MEKY MOBLIMM CTEpK-
naMi he npepbimano 400 mMm

B u3rubaembix ajemMentax ¢ OAMBOYHOH
apMaTypoil, BO  BHCHNCHTPRHHO — CHATHIX
H PACTAHYTBIX JIEMEHTAX C GOJBUIMMH K-
UCHTPHCHTETAMH  BIMsHME ycajaku  Gyner
CBOAMTLCS K CO3NANMIO MOMCHTA BHYTpCH-
BHX CHII, BHISBIBAIOLIErO PACTAKCHIC GeTOHA
CO CTOPOHBI APMHPOBAHHOI FPAHN CeuCHIS
HOKATHS BA  NPOTHBONOJIOKNON rpani
(puc 29,6) PacTsrMBAIONIME  HANPAKCHHS
B Getone o1 ero ycauku Gynyr npu aTom
CYMMHPOBATLCS € PACTATHBAIONIMMH HATIpS-
KEHUAMH OT BO3NCHCTBUA BHCIIHUX HArpy-
30K M CHOCOGCTBOBATS GOJIce PANIEMY TI0-
ABJEHUIO TpemUy B Getore C MOSBICHHEM



TPELINH BIHSIHHE YCA[KK a
B CTAWH Pa3pylUeHus BOBCE HCYeIaeT
CTATHYECKH ~HEONPENEIMBIX  KOH-

CTPYKIMSX (apKaX, PAMAX n T A1) yeazka Ge-
TOHA MOXET BI3BATY JIONOJHNTE ILHbIC BHY-
TPeHHIC YCWTHA, C KOTOPHIMH B OCOGHX
CAyuaTX HEOBXOMO cunTaThes WX ompe-
ACAMOT METOJAMH CTPONTELHOI MexaRy-
KM, Kak B YOpYIHX CHCTEMAX, OPHHHMast

T annciiHoro  ykop or
YCRIKN KeACIO0CTORE JUIA TAKEIONO HKeNe-

Harpese (0X na 1°C (p mpeenax
H3MEHERNA TeMIIEPATYPbi o1 — 40110 + 50°C).

Tlo Hopmam o, = 0,00001 s TARENOTO,
Mc"lkochﬂucmm W Jerkoro Getoma mpw
MENTKOM sanonsmTene,
0,000007 — st erkoro GeTosa NpH Mel-
KoM  mopHCTOM  3amoxmmrenie,  0.000008
rpax ' - 775 AUSHCTOTO W NOPH3OBAHHOTO
Getonos Tlpn Temmepatype Hmke — 20°C
0, MOKET JIOCTHIATh  COOTBETCTBEHHO
0,000018 1 0,000015 rpaa

306eTona &y, = 0.00015, A Aerkoro Kere- Tlpn HOMIDKEHHN TeMIEPATYpl GeToHa
306eTORa £y, = 0,0002 B IPOLECCE ErO TBEPACHNS TEMIEDATYPHbIE

1. - Toa TOHK- P © yCa04HBIMK
Mator b Getona y Thes  PACTAT Benest-

B OGBEME 1IPH CHIILHOM YBIAKHEHHH (noMe-
wenuy B Boay) I1pouece Habyxanms deTouna
B BOJE HAMHOTO GICTPES YCAIKH, OTOMY
4TO KAIWUIAPHBI [O/ICOC BOJBI HIET 3HA-
unTenbHO GuicTpee, e wmbdysna Baarn
upH BLICLIXAHAN GeTona OMpITH TOKA3bi-
BAIOT, UTO IHANEHHE JINHEHHOTO HAGYXAHMs
B4 6 pas Membue mHeIHOMN yoanKn (cM
puc 28) u cocrasxser me Gosee 0,05 0,11

CIBe MErO YBEAMMMBACTCH OMACHOCTD 1O-
SBICHIA TPEIVIH B CLUC HEOKPEILEM BeTo-
ne TeMIepaTyPHO-YCA/IOUNEIE HATPIKCHIS
OTPHLATEILHO BAAIOT Hi POYHOCTHBIC Xa-
PAKTEPHCTIKH GETOHOB CTCCHEHHBIE TeMIle-
paTypubic AchOPMALY, HAKALMBASCH 110
Mepe BRI PAIMEpOR KORCTpyKuM,
MOTYT COVIABATE HEIONYCTHMBIE HANIpSKE-
wns u pu3BaTh  oOpymense  IlodTomy

MM B TOX
BOJBI HAYNHAETCH C HOBepXHOCTH Getoma,
HOYTOMY 0BHEM HADYKHBIX CIIOEH YBEMH-
BACTCH, B TO BpeMs KAK BHYTPSHHHIi He yc-
NCBACT YBOIMMHTLCS DTO BHIIBIBACT B Ha-
YKHOM Ciloe BeToHa HEOACHBIC CKMMAl0-
IUHe HANPSKCHNSA, KOTOPHE HE YUHTDLIBAIOT
pH pacueTe Kee306eTOHHBIX  KOHCTPYK-
it

TIpOsOILHOE  APMUPOBAHNE  BETOHHBIX
06pa3NoB BamseT Ha aehopMamn HAGyXa-
HHS HE MEHEC 3HAYNTSILHO, YEM HA AHANO-
THYHBIC AePOPMALIH YCAKH, — CHUKA

HOPMBI OFF pasMept edhopMa
LHOHHOTO 6/10KA KenesoBETORNEX coopy-
aenmit [0 KOHCTDYKumii  0JHOITAXKHDIX
3@, KOJIOHNBI KOTObIX SIBISIOTCH /(0=
CTATOYHO THOKHMH W Cliabee CTECHSIOT TeM-
liepaTypHbIC JIepOPMALI, HOPMBI PEKOMEH-
JIYIOT  YBE/HYMBATH IPE/IefbHBIC PACCTOs-
HIS MEK/Y AeDOPMALHONHBIMI THBAMI (CM
npunox 6) na 20%, a s KOHCTpYKIWM,
BOIBOJPMBIX B PAliONAX €  MHHAMAb-
HOM CpeHEMECSHOI TeMIIepaTypOil ke
—20°C,— ymenbuath na 25%

B ofwem ciyyae paccrosHue MeXy

Gostee uem B 2 paza 1o
MupoBasHBIMK 0B6pasnamu pn
TonHe SEMEHTOB T
HAUAILHLIE  COKHMAIOUWE  HAIPSAKCHNS, 4
B apmartype — pacrarusaiommne WX onpese-
10T 10 popmysanm (53) n (54)

Hauaanhbic Halpskenys B GeTOHE 1 ap-
MATYPe KeJNEIOGETOHHBIX HIEMEHTOB OT Ha-
GyXanus GETONA SHAUNTELHO HUKE, YeM OT
yeakn GeTona, TaK Kak cBoBombe jedop-
Maunn nabyxauns Getona mebie nedop-
Mawmit ero yoan

12. Temnepatypibic jtedopviaim. Beron
c TemIepaTypbl
4 ¢ ee NOHNKEHHEM CKUMACTCH Kuu/u/m-
yuenmon auneiinoli memnepamypnoii dedop-
Mayuu HA3BIBAIOT OTHOCHTEILHOE YIUIHHE-
nue (ykopouenne) Geronnoro oGpasua mpu

TEMIIEPATYPHO-YCA04 wBamu onpejie-
JISIOT PACUETOM GJOKOB HA TCMICPATYPHO-
BIAKHOCTHBIE BO3jCHCTBISA

Venuns, BOIHHKAIONWE OT HIMCHEHNS
TEMIEPATYPHI  DJIEMEHTOB,  ONIPE/ICANIOT
¢ yieToM Mepepacipesienchms yowmit 3a
cuer mHeyupyrnx peopmaunii u o Hammuns
Tpetus TeMIEPATYPHBIC Y/UTHHERNSA HAXO-
JAT B 3ABHCHMOCTH OT BPEMEHN MOHTAKA
KoHCTpyKupit

i 31anme CMOHTHPOBANO 3MMOi, 10
Jerom abeoMoTHbIE IehOPMALIN Y IHHE-
s A, UGN Kee306CTONNLX  diie-
MenTOoB

Ay = oy LAT=T) (1~ k), (61)

an-
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HEJiHbIX DIEMEHTAX DN CTECHEHHH HX YU~
nemnst (o 3axony T'yka)

Ope = Eually = (Au/L)E, =

=0 (AT = To)(1 = 4 By, 62)
rie L — paccTosmie Mexiy TemIepaTypHo-
yeazounmmn  mmamm, AT =(—(o—
MAKCHMATLHbI pacieTHBI Niepena/t TeMre-
PaTypht, T, — CHIDKCHHE TCMIICDATYPHL, IKBH-
BajlenTHoe ycagke Oeroma, A = 0,5 —
KOMXpHICHT NACTHIROCTH GeToHa  UpH
pacTsKennn

Ecitu 34HHe CMOHTHPOBAHO JIETOM, TO
3Moih aBCOIOTHEIE AedOPMALITH YKOPOUe-
s Ay, JHCHHLIX 271CMeHTOB

A=y AT+ T,) (1= 1), (63)
rae A= 0,7 — kOOGHUUHCHT MIACTHIHOCTH
Gerona mpn cKaTIH
Mep. ONpEIETUTh TEMIEPATYPHEIC Ha-
DPAKCIIA B HCPAIPCINOM THEHHOM KETEIOGE-
TOHHOM 2JeMCRTE, JTHINCHHOM CBOGOMB! NEpeMe-
ITICHUA, TeTOM M [IeOPMAIIAI0 YKOPOUCHIS — 3H-
Mo, [lnuna anemena L 3nanue cota-
nnmsacvoe Tlepenan Temneparyper AT=60°C
Beron knacca B30 (E, = 33000 MITa)
Pewemne, Tlo (opmynic (62), npeanionaras,
YTO 31AKUE CTPOHIOCH 3UMOI, HANPSKCHUS CKA-
THA B JIETHWI NEPHOJ

O = 0o (AT=T,) (1 = ) Ey =
=1 107%(60—15) (1 -0,5)33 10* =
145 33 0,5 =74 Mila,

T e paBHBIME PACYETHON NPUIMEHHOMH HPOUHO-
i Getona knacca Bi2,S
Tlo (opmyxe (63), npeanonaras, uTo 3aanue
CTPOIIOCH JIETOM. YKOPOUeHHE GeToHA B 3uMHuil
nepuox
= LAT + T)(1 - ) =
107% 3 10°(60 4 15) (1 ~ 0,7)
=3 075 03=0675 cm,
Mex 1y
NIpeLyCMATPUBATE 3230p, PaBHbI 7 MM
Juasenus DeNWINH Oy U Ay, B ACHCTBUTENL
HOCTIE GY/IYT HECKONBKO MEHBINC, TAK KaK jedop-
MAYH HCPASPEIHEIX IMHEIHEIX JICMEITTOD B 31a-
WHSX HE JWINEHLI TIOJHOCTEIO CROGOJIBI MEpeMe-
mens

§ 9. Npensapureinsnoe oGxkarne
oerona

1. 3uauenne npes mapuenLoro obmaTs.
Mpeapapurensnoe 06X

WIM B MOMENT  OTIYCKA  HATAKHEIX
yerpolicte  apMarypst  Omo 3asHcuT oT
MHOTHX  (akTOpoB  0GpasoBamus B 00-
KATBIX DCMEHTAX NPOIOJLHBIX  TPEIpH
(BCaeACTBHE COBMECTHORO ACiCTBNS yCHms
OGKATHS W yCAI04HBIX sehopMaii), Heo-
XOMMOCTH OPAHICHNA B OICMEHTAX 1O~
ABICHMS WIH PACKPBITHS TPEIAH OT OKC-
oK,

Har|

npornBos  Yacto (akrop, smstomme na
OITHMAILHOE 3HAYCHNC NPE/BAPHTENLHOrO
0GXaTHA, NpOTHBOpeuar apyr apyry Ha-
UpHMEp, 3 YCAOBHS MHHHMATLALIX fehop-
Mannii monsysecTn ©GeTOHAa W CBA3AHHBIX
C HMMH NIOTCph TIpE/IBAPHTEILHOrO HATPs-
KCHHS B 4pMAType, & TAKKS HCONYIIeHNs
06pA3oBAHMS MPOJOALHLIX TPEIIH B GETO-
He (B/I0JIb APMATYPBI) CIEIYeT HA3HAYATH
MIHHMATLHO BOIMOXHOE oOKarTne Gerona,
4 W3 YCNOBIA HEOYHICHHS OOpa3oBaHis
TPEIIHH WK OTPAHNYCHHS IHPHHLL HX Pac-
KDBITHS B CT4iH OKCILUIATALMH — MAKCH-
MabHO BOIMOXHOE Obkarwe Geroma M3
YCOBHA OBECTICHEHTIA JIOMYCTHMOTO TIPOTH-
B4 KOHCTPYKLUH TpCBYETCH HEBHICOKOE 06-
KaTne ©GeToHa, W3 YCHOBHA OTPAHWYICHMS
IHPHHLI PACKPHITHS TPCLIHH B KOHCTPYK-
1HH — JIOCTATOYHO BBICOKOE oOxKarTHe Ge-
Tona

ONTAMATLHOC 3HAYEHNC TIPCBAPHTCIb-
Horo ofxkarns GETOHA HAIMAYAIOT 1O COBO-
KYUHOCTH  TpeGOBARMI,  IPE/HABIACMBIX
K 3aannoli koncTpyKumi B obmem cryvac
ONTHMATLHBIM Gy/IeT TAKQe IPCABapPHTCIb-
Hoe 0BXKaTHE BETOHA, KOTJd OHO HE BBI3bi-
BACT CTPYKTYPHbIX PA3pyLICHHil KOHCTPYK-
Wi B MOMEHT OGKATHS, HE NDPHBOANT
K CHIKCHWIO C¢ JI0JrOBEYHOCTH, a HEoOXo-
JUIMBIC  TPEUWHOCTOMKOCTh M KECTKOCTh
KOHCTPYKUMH JIOCTHrAIOTCA 0e3 cymecTsen-
HOTO [IEpepacxoa Craim

HopMbt OFPAHIIMBAIOT TOLKO BEpXAHL
Npe/en MpeBAPHTENLHOTO OBKATHA GeTo-
HA, HO TPEGYIOT pacueTa KOHCTPYKUMH HA
HPOUHOCTh B MOMCHT OTIYCKA HATSKHBIX
yerpoiicrs, Tlpn sTom yowmis oGxatus Ge-
TOHA NDHHMMAIOT 34 BICIIHIONO. HATPYSKY
1103 arn
NPE/BAPHTEILHOrO OOXKaTHA GeTOHA B M-
POKHX NPECIAX B 3aBUCHMOCTH OT pasme-
POB TIOTIGPEUHOTO CEUEHHs ICMEHTA KOH-
CTPYKLMH, TPEIIMHOCTORKOCTH, KECTKOCTH,
WHPHABL PACKPBITHA Tpemwiit 1 ApYTHX hak-

R, Conmaenioe . Gorone Konerpye
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TOpoB Hanps-
KEHUA B GETOHE Gy, pyy B CTAMMN PEBA-
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Puc 30 CTem ¢ TpanepeaMu % BATAKEWHA TpYIITHl CTEPKHCHH

1~ HOTBIKNAR TPABEPCA, 2  THIPAIAYECKHE OMKDATH

5~ Gepma; 6 — crepcaan apyaTypa

3 — xumn-piKearop, 4 — ynopht cremna.

7 — MeTarmseckan aumvyﬁm 8 — HemonmwRHan TAra
0-

Thaneit

PUTCILHOTO OGKATHS UPHHHMAIOT 110 TIPH-
0K 7, @ UEpeIATOUHYIO IIp

— 3AXBATH W3 P APCHHKIX KOPO-

HA BCIO [UUINY CTEHA uAmprcMcnm! s
aner

Ge-
ToHa R,,—no npmwiox 1 Tlepeaarounyro
NpouHOCTL R, npHHiMaroT He Goxce 0,65 B
Ui Tskennx Gerowos Kiaccos B20  B3S
u 0,7 B s knaccos B40 w Gonee Hop-
MajbHLIE HaupsKenns B GeTone oy, onpene-
ASIOT HA YPOBHE KPAKHEro CKATOTO BOJIOK-
na 1o dopmyae (90), Kak Ui yupyrHs 1en

MHOPHX

3. /Isyxochoe m‘mnme. nou JIBYXOCHBIM
NOHMMAIOT TIPe/BApHTEIbHOE 0bxaTne Ge-
TOHA B HANDABJIEHWA NRYX OCei iemer
B KOTOpHX JICCTBYIOL HanGOAce ONACHHC
pactarupatomue  yewims  Takoe oGxatne
GeToHa CO3AAIOT B MEMEHTAX, PAGOTAIOMUX
B /IBYX HANDABICHWAX (ILUITHL, ONEPTHE 11O

1O NPHBE/CHHOMY CEHEHHIO C Y4ETOM HO-  KOwrypy, Mo yrnam, puc 31,4, mm ma

TCPI, MPE/BAPHTEALHOTO o crenkn

1 6 Taba " Te TOWHO- Tpy6)  Jleyx obKa-

CTH HATIKCHNA APMATYPHI 7,, = | THE GeTOHA LEMECO0BPAIHO OCYICCTIATY
2. Omuoocuoe  obwutie, Tlojx oo~ B ICMEHTAX, APMAPYEMBIX BHICOKONPOHOH

OCHBIM HIOHHMAIOT

oot
ocn aneMenta OHOOCHOMY OBKATHIO TO/-
BCPraloT /ICMCHTH, PaGOTAIONIIE HA OCCBOC
N BHELCHTPEHHOE PACTAKEHNE, HA BHCLCH-
TPEHHOE CKATHE C GOJNBUINM JKCLEHTPHCH-
TETOM, & TAKKE HIrHGaeMBbIC JIMHCIHbIC Mie-
MerTb (pHe 30) B 9THX ieMenTax npesa-
PHTEILHOMY — HATIDSKEHHIO  [TOABEPraloT
JHUIL  [POJOALHYI0  pabouyio  apMarypy
Ono o0coberno nenecoodpa3no, Kora yk-
JAKY M HATSOKCHHE APMATYPBI [IPON3BOAAT

obxkarne Gerowa B pa-
)

TIPOBOJIOKOI HENPEPBIBHBIM METO/I0M, CyII-
HOCTL KOTOPOFO 3@K'TIOMACTCH B TOM, YTO
TPOBOJIOKA (KAHAT), IPEABAPHTEILHO HALIPS-
HKEHHAS HA 3a/1AHHYIO BEINYNHY, HEIPepbIB-
HO YKIABIBACTCA 10 TOAIOY (OPMBL, 4TO
B COOTBETCTBIN C HPHHSTON CXMOH apMH-
posanus sneMenta  DHKCALNS HATAHYTOR
HPOBOJIOKH (KAHATA) B PACYATHOM [OJTOKE-
HUM [IPOW3BOMTCA  IITHIPSMH,
JCHHBIMM 110 TIPHMETDY TOIOHA
3. Tpexocuoe obkaTHe.
HBIM HOHHMAIOT NPE/BAPHTCILHOE 0OKATHE
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IMox  Tpexoc-



Puc 31 K ONpeicicniio apMupOBANHKLIX HIEMEHTOD

a - pabons

apmarypa i,

»
JABYX HANPARNEHHAX" § — OGPAICI KQNOHH ¢ HAIPAracMoii IpOAOIbIIOf H TIOTE-

pesttoli apuarypoit 1 — citonoit noaxon

2~ WTwph; 3 — nepexpecTaX Npewa-

PHICIBHO HANDAXERAZA IPOBOIONAASR (KAHATHR) APMATYpR

ouMiOE) GCTOMA B HAIABICHIH TpeX

Sluencruiii Geton moAYSAIOT HA ocHOBE

(0BbIMHO B3ANMHO TIEPIIEH, ) oceit
JNIEMEHT4, B KOTOPRIX jeficTByIOT HanGonee
onache pacTarmsatomue ycmws  Hpime-
POM  MOTYT CAYKITL pasHoOGpasibie ne-
IPEPHIBHO APMUPOBAHHLIE HICMEHTHI, KO-
nommnt (puc 31,6) co crmpambHOf W 1po-
JOJHOM HATIPATACMOIi apMATYPOI, Kopiryca
ATOMHBIX  PCAKTOPOB,  GOIbICHPOCTAEIE,
BLICOKHE J TAKCIOHATPYKEHHbIe 31anNs

§ 10. JIpyrue suawt Geronon

1. Avencriii Geron. oy suencrviv 1o~
HUMATOT JIETKHH 110 cpejiHeli  TIIOTHOCTH
(600 1200 kr/M®) Geron suemcToit cTpyK-
TYPBI € HCKYCCTBEHHO CO3@HHBIMM OPAMH,
COCTOSIIIT 13 3aTBEp/EBINIEH CMECH BIKY-
[ero (LeMEHTA, H3BECTH WIH CMEIARHOIO
BAKYIIEr0) 11 KPEMHCIEMHCTOrO KOMIOHCH-
Ta (MOJIOTOTO MECKA H 30.Ib1).

Kpome THKeILIX 1 fCrknx  GeToHoB
B IPAKTHKE CTPOMTENLCTBA © KAKILIM TO-
JOM  ACHIIPACTCS  HPUMEHEHHE  MHOTUX
JAPYTHX BUOB GETOHOB OCHOBHBIMH 13 HIX

SABASOTCA  ANGHCTHIE  GeTOM,  KpYMHOIO-
Geton,  mopuloBanibi  Gerom,
mii Geron it

tommx  (newa,
ras) pemects B samucAMocTH or 1oro
sYEHCTbIe GETOHBI PA3ENsIOT Ha nenobe-
monw W 2azobemons: B Kauectse razoobpa-
30BATENS OOLIYHO HCHIOML3YIOT ANOMIHHE-
Bylo myipy B 3aBHCHMOCTH OT coCTABA
PASINAIOT  nenocutukamb,  nenosoAobe-
monbl SluencTsie GeTOHB! TBEPASIOT Tpe-
MMYIIECTBEHHO B ABTOKIABHBIX, TIPH JBJic-
mum mapa o 1,2 MIla u Temmeparype
174°C B 3aBicuMOoCTH OT 06HEMHOI Maceht
b AUEHCTBIX BeTonos pocruraer 15

Veajka suencteix Getonos B 2 3 pa-
34 GoJbIE yCa/kn TSKEIBIX GETOHOB, £y, =

(4 6)107*— oun pactpeckupaioTes pH
TBepienmn  ma  Boswyxe  TTposojsTes
KPYIHbIC MCCCCOBARNA N0 COIAAUMO Ka-
HCCTBEHHBIX SUCHCTHIX GeTonoB Ge3 aBTo-
Knasroit 06paboTkn M3-3a w3kl WI0THO-
CTH seucThIe GeTOMBI HE  oGecneunsaoT
HA/ICKHYIO COXPAHHOCTH APMATYPHI OT KOP-
PO3MH, [I05TOMY €¢ HOKPLIBAIOT LEMEHTHO-
BOJHON CMECHIO WM LEMEHTHO-OHTYMHOI
MAacTHKOMH

TIpnmenenne AMEHCTHX GETOHOB B Ciia-
BGOCKATHIX HACTAX CCUCHHH KEIEI0OETOHIBIX

, Ka
GeTon, KHCIOTOCTOlKNH GETON, MoMEpLE-
MeHTHEI GETON, [0AMMEPGETON, Camona-
npsratomiiics Geron
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W or KOHCTpYKIHAX
CYIIECTBEHHO YIYHIIAET TeXHHKO-HKOHOMNU-
seckme nokasatexm 3annii OCHOBHLIE Ipo-
YHOCTHBIC W JC(OPMATHBHBIC X4PAKTCPHCTH-



Kn sicncThix GeTonon npuerens B CHull
20301—84

TIpn Temnepatype 1200°C npiMensioT cme-
HAA0C KIPOVIOPHOS IEYILES, COCTOAICe

2. K ii i 6e- w3 TO
Ton. Tloj KpYNHONODHCTHM 7 mOpH30-  LIaMoTa B Hopnopum 1 1 o sacee. B .
BAHHBIM Bl CTOHAX,  [PEHA3HAYCHHBIX
oBnerennali i aoric GeTon Kpymiono-  DAGOTATS UpH Temneparype 1400°C, B
PHCTOIl 1 IIOPHIOBAHHON CTPYKTYphI, Ha Le- KYIMM  SBISCTCA  IJMHO3EMHCTBIT  ue-

MEHTHOM BSKYIIEM, TNOTHBIX ¥ HOPHCTBIX

sanonuurenax  Takne  GeTomnl  ueneco-
oBpasHbl IS PalioHOB, TAE HMEIOTCH
KDYINLIC 3ANONHETENH, HO  OTCYTCTBYET

npupo ki necok Onn 06nanaioT oTHOCH-
TEALHO HI3KOH HPOYHOCTBIO M MAibiM
ToM u, 1o~
9TOMY HCIIONB3YIOTCS B OCHOBHOM B Orpi-
KJAIOMMX  KOHCTpyKumsiX  3jammii  Oc-
HOBHBIC DACYETHBIC XADAKTEPHCTHKH KpyIl-
HONIOPHCTOTO 1 TIOPHIOBAHHOTO GETOHOB
wiacca B2,5 i swuue mpusesens 8 CHull
2030184
3. Maomnslii - coankaTubli - Geron.
MIOTHBIM CHJIMKATHBIM NOuHMatoT  Gecue-
MEHTHbI TsKeNBIH  Tlecuanbili  Mekosep-
HMCTBI  GETOH ABTOKIABHOIO TBEpACHWS,
NOJIyuaeMBIi HA OCHOBE W3BECTKOBOTO mBsi-
Kyllero Takoii GeTon 06aaiaer Xopowm
CUCIUICHHEM ¢ APMATYPOit W HA/EKHO 3AIH-
wmaer ee oT koppoanit TIPOYHOCTE CHINKAT-
Horo Gerona goctiraer 60 MITa On oGxa-
naer B 1.5 2 pasa MCHBINAM HAYATILHBLIM
MOJLYIeM  YIDYFOCTH M MeHBICH  [0M3y-

Mo

MEHT (M1 KUWAKOS CTEKIO C KpemHedTopi-
CTHIM  BaTpHem), a IpH  TeMIleparype
1700°C ~ NOPTAARLEMEHT ¢ XPOMHTOBLIM
sanonuuTeneM 1 ¢ 10GaBKoil oprodochop-
woii kucioth PaspaGoran GeTon Ha oc-
(datHolf cBA3KE U TEMIEPaTYpH 10
1800°C, Ha OcHOBE BBICOKOTJIMHO3EMHCTOTO
HEMEHTA C JICTKOBCCHBIM KOPYHIOBBIM 3a-
nonHHTeeM  TIpHMEHEHHE  KApoCTOikOro
Berona n Kene306eTOHA B KOHCTPYKUHAX
TEIIOBLIX A4TPEraTOB, TYHHCALHBIX M JIO-
MCHHBIX Newell M03BOJAET  CYIIECTBEHHO
CHU3NTDL MX CTOMMOCTb M COKDATHTE CPOKH
CTPOMTEILCTBA 1 KCIUIYATALOHHBIC 33~
TpATH

TTpocKTHPOBARKE KOHCTPYKILFT H3 Kapo-
CTOMKOrO GeTOHA MPOM3BOAST 1O  Cric-
LHATLHBIM HOPMAM

5. l('nc/l(vr(u:’null\lm BeTom. TToy kncio-

Geron,

il UMTEILHOE BpeMs 3ajianHbIe CBOiCTBA
B YCIOBMSX ATPCCCHBHOM Cpetbl (BOAHOM
U NAPOBO3AYIIHOMN, COAEPKAILAX KHCIOTY).
Kucorocroiikne éewm,l COBIATOT HA OCHO-

HECTRIO 1O ne-
MCHTHEIM GETOHOM u; Hero uenecooBpas-
HO AIeTaTh MATOraGaAPHTHLIC HIEMCHTBI KOH-
CTpYKIMi (NANETN nepeKpLITHil H TOKpLI-
Tuil, pasnOOGPAIMLIC GWIKM M UPOFOHLI)
CronmMocTs KeIe305eTOHRBIX KOHCTPYKLMit
M3 CHJIMKATHOTO GeToHa HmKe CTOMMOCTH
KEHCIOBCTORNBIX KOHCTPYKIMH M3 TR0~
ro Serona ma 25% m Goice

KOHCTPYKLIIH W3 ILIOTHOTO CHIMKATHOTO
GeTona MPOCKTHDYIOT 1O CHELAIbHBIM
HOPMaM

4. Kapocroiixuit GeTo. Toy skapocToii-
KHM NOHHMAIOT TSKENbIH W JIerkuii Gerount,
CTIOCOGHBIC JUIMTENILHOE BPEMS  COXPAHSTH
B 3/@HHBIX NPCACIAX CBOM [POUHOCTHBIC
H AeopMATHBHBIC CBOWCTBA NPH IKCILIYa-
TAMONIIX_ rewnepiTypix 200 .1
Tipu TemuepaTypax 500 C i
BAKYIIHM )Kurm mmmm Berona ocracres

S

nopr-
JIAH EMEHT OB, ammcoro cTekna — B 3aBu-
CHMOCTH OT CTEIICHN 4T PECCHBHOCTH CPe/bl
IKene3oGeTOHHbIC KOHCTPYKIMH W3 KHCIOTO-
CTOHKOTO GETOHA IPOEKTHPYIOT Ha OCHOBA-
WK COCIHANLHBIX HOPM

6. TloawvepueMenvbtii 6eToI. [Toy mo-
IMEPLEMENTHBIM HOHHMAIOT GETOH, COAep-
i pA30OBpAINLIE NOHMEpHbE 10~
GaBKN (WBHIHICTHPONLHBL JIATEKC, NOMH-
BHHMIALCTATHAS OMYILCHA) B KOJLIECTBE
10 20% OT MACCH HEMEI Monnwmepue-
MCHTHBIC J0DABKH CyIIECT BEIHO MAMCHSAIOT
(pHIMKO-Mexanmieckue  coiicTBa  Gerona
HOBBINIAIOT ~ NIPOMHOCTL  HA  PACTAXCHIE
M TIPCACIBHYIO PACTIRMMOCTD (B HCCKONLKO
Pa3), HOBBIAIOT TAKKE IIOTHOCTS, BOXOHE-
HPORMLEEMOCTH, KOPPO3HOHHYIO CTONKOCTH
W CLEIUICHHE ¢ APMATYPOIi, IOHWKAIOT yeajt-
Ky B Bojonorjomesne ITonsydectn moam-

nop! K Koo
(10 30 100% OT Maccul ueMeHTA) TOHKO-
MOJIOTHIC KOMIIOHEHTEI (30J1a-YHOC, LEMSIH-
Ka, NeM3a, MONOTHIi KBApueBbid  11CcoK)

3 B M Bownapenko, A [ Cyvopxun

THOTO GeTona BB
umnchuu TAKENOrO BETOHA HA MOPTIAN/I-
POIApUBARKE  TIOIUMEPLEMEHT-
HOro Semm HE JIOIYCKACTCA, TaK KAk npu
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HOBLILLICHROI BAZKHOCTH POCT €r0 IPOHHO-
cin sameuercss  OCHOBROM  HEAOCTATOK
HOMMCPUEMEHTHEX GETOROB 3aKIIONAETCS
B ZCONTHTHOCTI 1 BEICOKOH CTORMOCTH Mo~
JtMEpHoii 5106aBKH
TommTkn  moysnTH

THIO BX TIPOM3BOJCTBA, MOIBOJACT HCHOII-
30BATE CTAJ C OTHOCHTEIBHO HEBBICOKHMH
POYHOCTHBIMH IIOKA3ATEIAMH

§ 11. Tlpounocranie
L]

MEHTHBIH GETOH M3BECTHBI C IABHHX BpeMeH
Eme 3 [pesneit Pycu A TpHaRIS W3-
BECTKOBHIM P  npr-

MEHSUIH GHIYbIO KPOBh, AHIHbIC OEIIKH W cBe-
JKHA TBODOT — HATYDALHBIE  BLICOKOIONH-
MEPHLIC BEIIECTBA GEKOBOTO  XapAKTEpd
B HacTosumee BPEMs NOMIMEPLEMEHTHLI
6CTOH MPHMERSAIOT NIpH YCTPONCTBE pasHo-
0BPA3HBIX THAPOHIOAUMOHHBIX TMOKPBITHIT
(1IepPOHOB,  /IOPOT,  43POJPOMOB),  1O/IOB
3panni B

apmaTypst

1 b . Tlon apvarypoii nown-
MaloT ruGKWe WM KECTKHE  CTANbHbIE
CTEpKHM, PASMCICHHME B Macce Gerona,

B COOTBETCTBHH C MIOPAMH H3rMGAIONMX
MOMEHTOB, HOTCPEHHBIMH JTH HPOIObHE-
Mi CHJIaMW, efiCTBYIOIINMH HA KOHCTDYK-
wio B cramun ee okcruyataunn  Hasuave-
HME APMATYPBI — BOCUDHHMMATL DACTATH-
Baronme ycwms (ipu u3rude, BHENCHTPEH-
HOM CKATHH, LEHTPAILHOM M BHELCHTPCH-

naembix KOHCTpYKUHii
7. 11 Tlon
HOHHMAIOT GETON, B KOTOPOM HEMEHT o7~
HOCTHIO 3AMEHEH HOJMMEPHBIMI BSKYIIVH
marepnanamu  TloammepSeron 1o cpashe-
HHIO C TAKeLIM GETOHOM GoJiee MpouHbI,
obnajaer GoabieR PacTHKHMOCTLIO (B He-
CKOITLKO PA3), BO/OHENPOHHIACM, YCTOHMNB
K kopposmn  Tlomsydects nomvepGerona
B HCCKOJIBKO a3 BBILIC TOT3YUECTH THKEIO-
ro GeTona DTOT W APYTHE HEIOCTATKH (Bhi-
COKAS CTOMMOCTb, MAJIOH3YICHHOCTE) [OKA
He TO3BOASIOT MHPOKO HCHONBIOBATL 110~

B HeCymmx
KOHCTPYKLHSX

. Camonanpsiralommiicss — Geron.  Tlo
CAMOHANIPATAIONAMCS  IOHMMAIO T GETOH,

0GHEM KOTOPOTo B TPONECCE TBEPICHUS Cy-
mectsenno  ysenwansaercs  Ero  maroto-
BISIOT W4 pacEpsIomemcs nemente BPLL,
cocTosmem CMECH  TTOPTAAR/ICKOTO
W rUMHO3EMHCTON0 UEMEHTOB W rHICA
B HUMXKBe paspaGoran Gerom, B KoTo-

HOM  pa . A Take yo
M TEMIICPATYPHBIE HATIPSKCHNA B HIEMEHTAX
KOHCTpYKIFli 3HAYHTCALHO PEAE APMATYPY
PHMENRIOT /ULA YCWIeHHA OETOKa CKAaTOl
30HBI HIHGACMBIX VIEMEHTOR, OJHAKO OHA

Ko-

WBHA JUIA

JOHH C MIIGIMI (CHYSATHLIMI) DKCLCHTDH-
CHTCTAMH  (LCHTPALHO-CRATHIC  KOJIOHMBL)
B pesyIbTaTe CheiUienns apMaTyph ¢ 6eTo-
HOM B IEPHO TBEP/CHHS GETOHNOI Maccwt
KOHCTDYKUHS PAGOTACT O MArpy3koli Kak
01O MOHOANTHOE Tel0

THOKYIo apMATYPY TPHMCHAIOT B BIE
OTACTLHBIX CTATLHLIX CTEPKHEIH 1 IPOBOIO-
Ki WM PasnoOGpasHbIX WM H3 HIX
(CBapHLIC PYJOHHBIC LI [IOCKHE COTK,
CBApHbIC KAPKACH, KAWATHL, NAKETHI i Hyi-

ki), @ OKECTKYlo apMaTypy — B BIje
CTATBHLIX NPOKATHEIX YFOJIKOB, MIBCIIEPOB
WM IBYTABOB W HCHIOJNL3YIOT B MOHO-
TMTHLIX  KOHCTPYKLMAX ~ BBICOTHBIX  KAP-
K4CHBIX  31amuii, B  TAKCIOHATPYKEHHBIX
" HLIX HEPEKPBITHAX 1 110~

pom obrema 3a
cier OBpATOBARMA THApOCYLpOATOMINATA
Kanpups  [IBHOE  [IOCTOMHCTBO Camopac-
WIHHIOIIErocs GETOHA 34KTIOAETCH B CIIO-
COBHOCTH B NpOLCCCE THEPCHNS PACTAIN-
BATL APMATYPY H4 NPOCKTHYIO BEMMHHY
W TAKIM OBPA3OM CO3A4BATL B HEl HEOBX0-
JIMBIC TIpe/BAPHTCIbAbIC HANpsukenns Cam
Geron mpH HTOM HOJNYHAET 1IPEABAPHTCII-
noe oGkatHe CAMOpACIIHPSIONIHTiCS GeTOR
UPHMEHAIOT B CAMOHAIPATATONINXCH KeJer
306ETONHHbIX  KOHCTPYKLUAX  (HATIODHbIC
TpyGHI)

Oro  Gmaromaps
HBIX  MEXaHH3IMOB
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oTKazy or

YHpOIECT  TEXHOIIO-

KPBITHAX, €CIH 9TO SKOHOMMYCCKN 1 TeXHH-
wecki onpaxano Jlo oTsepsenms Gerona
KECTKYIO apMATYpy HCHIOMBIYIOT KaK Me-
Ta

HA HATDY3KY OT COGCTBEHHOrO Becd, Boca
HosmenmBacMoli K Hell omanyGkm n caewe-
YI0KeHHON GeTonHoll eMecu TnGkas apMa-
Typa HonyumIa HANGOBLIEe PACTIPOCTpANC-
HHE B CTPOWTEILCTBE, TAK KAK  OHA
B GOMLIIMHCTBE C/yyaes Goiee IKOHOMHUHA
O CPABHEHMIO C KecTKOM

@ Slsassch BaxueicH COCTABHOM YACTLIO
KeIe306CTONA, APMATYPA J0IKHA OTBEUATH
crenMabHEIM - TpeGopannsM 1) HajexRno




Puc 32 A

L8 <400, a,< 400

a—minTi 6 - Gankn
3 — MowTamwas; 4

Kacon Koo

PaGOTATL COBMECTHO C GETOHOM Ha BCeX
CTAIMAX IKCIUIYATAIIH KOHCTpYKIUIH, 2) HC-
HOMB3OBATLCA 710 (PHIMYCCKOTO WM YCIIOB-
HOTO (CTaJib BLICOKO! NPOYHOCTH) Tpenea
CKYueCTH [pH MCUCpPHAHUN Hecymieil cro-
COBHOCTH KOHCTPYKINH; 3) 0BCCHCUHBATY
yIOOCTBO apMATYPHBIX PAbOT M BOIMOX-
HOCTH HX MEXaHH3ALMH (ILIACTHYECKHE CBOM-
CTBA, CBAPHBACMOCTD).

30

4~ Koo, [ — paBodas apMATYpa, 2 — KONCTPYKTHDHGA
NoMepesbic CTEpKAN 10K, MPHPAPHBAENHIE K PAGO sell # MOK-
TRHON APMATYDE, 5 — KOHCEPYKTHBNGS NPOAOIBHAR APMATYPA, 6

XOMYTH Kap

Apmatypy KraccnduuEpyIor 10 dyni-
LHONAILHOMY HABHAUCHHIO, CIIOCOBY M3ro-
TOBJIGHHS W BHAY HOBepXHOCTH T10 (yitk-
LMOHAJILHOMY HA3HAYCHHIO PA3IMIAIOT ap-
Py paGouyio ¥ MOHTAKHYIO

Ton paoueit (puc 32,4,6,6) nommvator
apMaTypy, IOmamL Cevenus A, KoTOpoik
OUPENENSAIOT PACYCTOM Hd JICHCTBHE BHEI-
HUX HATpY3OK B 3aBHCHMOCTH OT BOCHpH-
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i1 — MOHT&XHAR Hewan pArac-

Man apmarypa, 2 —

MyTH; 4~ npoonoka, 5 —

TS CropNER, 6 - KaeTes (hya), 7 KOMETpyRTHDRAR dpMmypd

HHMaeMBX yCHIHI paGotyio apMATYpY TO-
pagnensIoT WA MpOOBRyI0 1 1 Tolleped-

BUBAIOT TAKKE JULA MACTHIHOTO BOCHPUAS-
THS HeyUNTHBACMEIX PACICTOM yCHAME OT

nylo 4 (puc 32), na UPONOMLHYIO 4, 5 1 6 ycamkw M nOM3ywecTH Gerowa, Tewmiepa-
 nonepeunyto 2 u 3 (puc 33) T1 Typanx i, MeCTHbIX i
padowan  apvarypa npo- T B MecTax H3ve-
AOALHbC yemw., Paciionaraior ce napai-  HeHis Hﬂnpauncnm apMaTypB, cayuaiiLX
aebio rpansv 3 To- npn mroto-

lepeunas apMaTypa HanpaBieHa NepICH -
KYJSpHO 1PO0aLHOH Ona BOCHpHHIMACT
nonepeunsie yenms TepMun  1onCpeuHas
apMaTypa BKIIOUACT B CeO XOMYTHI H 070~
THYTHIC CTCKHH (OTTHOL), 4 TEPMHH X0
MyTBD) — [IONICPEUHLIE ~ CTEPAKHN  CBAPHBIX
KAPKACOB i XOMyTHl BA3AHDIX KapKacos Co-
nepxkanne paboucH MpoaonLHOM apmaTyphl
B HIEMENTAX KEI306CTONHBIX KOHCTYK ik
onpeaensioT OTHOmCHHEM oBmeli oA
ceuenns A, pabounx cTepAKHCil K ceucHHIO
A, Getoma 1o oTHOMEHNE B = A /A, Ha-
IbIBACMOE

BICHMM 1 XPAHEHMH KOKCTPYKINTL, i BO3/CH-
CTBHM HA HMX MOHTAXHBIX H TPAHCHOPT-
HBIX HATPY3OK — KONCIMPYKMUSHAA apmamy-
pa [Jmamerp d MONWT@KHOH  apMmaTypbi
upuHnMator ne Menee 10 12 MM 1 He Me-
nee jwamerpa dy,, d = d,, +2 mv[naverp
XOMyTOB B KapKacax
BHELCHTPEHHOCKATHIX JIMHCHHBIX JJIEMEHTOB
npumiMator He vewee 025d n He Meiee
5 mwm, rae d — nanGonbuminii gHamerp npo-
JOABHLIX  CTEpKHEH, NAMETD  XOMYTOB
B BA3AHBIX KAPKACAX HIrNGACMBIX DICMCHTOB

4ACTO BMPAKAIOT B IPOLEHTAX
Tlon Monmaxcnoii (TPoROIBHOL 1 Tore-
peNHOl) MOHMMAIOT 4PMATYDY, YCTAHABILI-
BacMylo §e3 pacuera (0 KOHCTDYKTHBHBIM
WK TEXHONOTHACCRIM cooGpanenisam) Olia
o Goaee re

He Mmenee’ npn h < 800 mm —
6 MM, npu h > 800 MM — 8 Mm
B cOOpHBIX 21eMEHTAX, IPH HX HOIBeMe
¥ TPAHCIOPTHPOBAHMH, MOHTAKHBIC CTCPK-
HIL HCHOJB3YIOT KaK paboune
KOHCTpYKTHBIYIO TONEPEUHYIO ApMATY-
e Ty Beex

pactpe/ieIienis — pacnpedeaumensian apia-
mypa 2 (cM. puc 32,a,6) COCPeIOTOUEHHOTO
YCHIIHS MEKLY OTJICILHLIMHK CTEPRHAMHU pa-
Goveit NPOOILHOH APMATYpH HAH I CO-

Py
SllemenTa, BOII KOTOPLIX CTABHTCH Mpo-
JIOAbHAS HEHANIPAT4EMAS WM HANPAracMas
apuanypi, s Yy e copmecTHOM

G0tk ¢ Gerorom. Ee IpHMEHSIOT B BHAe

XPAHCHHA [IPOCKTHOrO 1POAOTh-
WOl 1 TIOMEpeuNOil APMATYPL B KOHCTYK-
wAsAX — moumancnan apsamypa 3 up 6eTo-
Hapopankk MOHTaXHYI0 apMaTypy ycTana-
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CBAPHBIX PYJIOHHBIX
WU IUIOCKHX CCTOK, OXBATHIBAIOIMX PO~
JIOJNIbHYIO  apMaTypy GanoK, WM ummiek
(DHC 32,6), UPHBADHBACMBIX 1M HDHBS3LI-



BAEMBIX K MPOOJBHBIM HCHANPATAEMBIM
CTPAKHAM, HIIH B BHIC JaMKHYTEIX XOMYTOB
(cm puc 33) Iar KOHCTpYKTHBHOM MoTe-
PetHOi APMATYPH XOMYTOB NPHHEMAIOT He
Goce 600 M 1 e Gonee YABOCHROI -
DHHLI TAHH SJCMeNTA, BONNIH KOTOPOil
CTapiTeR MpOfOMBRAs apMaTypa. Y Go-
KOBLIX Tpancii Ganok BhcoToii Goxce 700
MM KOHCTPYKTHBHEIC TPOJIOILHLE CTEPKHH
yeranapmBaroT ¢ warom s <400 mv TLio-
A0, CCueHIA OAHOTO CTEPAKHS IPHHEMAIOT
He Mence 0,1% OT BaUITPHXOBAHHOI Ha pUC
32,6 momarm cescins, T ¢ Ay > 0001sby,
tie b, =0,5b, Ho ne Gonee 200 Mm Kpome
BOCUDURATHA yCHAWI OT HCPABROMCPHOF
YCAIKI GETOmMA 10 UMM SIeNEHTA, NOI3Y-
HecTu BeTONA, TEMNCPATYPHBIX

Hazpeg THOKOW apMarypel BCIEICTBHE OT-
KHIa B OTCPH HAKJICId MPHBOJHT K PE3Ko-
MYy cHEKeHHIO e¢ mpounocTH Ilosromy 3a-
peWAeTCA  HArpeBATh ApMATYpy  CBLINC
350°C pH ee HATAKCHIN DICKTPOTEPMIE-
CKHM MeTOOM

H.

CTepXKHEBOK ruOKOil apMaType, 4T0 00ycI0-
BIICHO €C OTHOCHTEJILHO BHICOKHMJI TUIACTH-
YCCKHMI  CBOTICTBAME,  OGECTICHHBAIONIIMI
CHIDKEHHE B PACYETHBIX CCUCHNAX YIEMEHTOB
ONACHO# KOHLEHTPALIH HAIIPAKeHUT BCle/T-
CTBHE UX [ICPEPACIPE/ICHICH NS 10 JUTHHE lle-
menTa Majoyriepoaucras cTepKHeBas ap-
MATYp4 XODOIIO CBAPHBAETCA KOHTAKTHOII
CThKOBOI W pyiHoli jiyroboli mapmﬁ
obnanae:

STH CTEPAKHH CACPKHBAIOT TAKKES PACKPDE
THE HAKIOHHLIX TPEIH Ha GOKOBRIX rpa-
HAX 9eMeHTA

2. TuGkas apmatypa. [uGKkas apmatypa
obnaxaer mlacTu‘mmelo. Xopoimei cpa-
PHBAEMOCTBIO,  BHICO TIPOUHOCTHIO
H pesiesom umanJmnomu. JIOCTATOUHBIM
TOpOroM XiajHonoMkocT Ilaacmuunocme
XaPAKTCPH3YETCH OTHOCHTEILHBIM y/UIHE-
HHEM CTATBHBIX CTEpAKHE NDH paspuise
Capusaesocmy AMeeT GONBIOE MPAKTHYC-
CKOe  3HMAYEHME 1§  XapAKTepU3yercs Ha-
NCKHBIM B UPOUHBIM  COCIMHEHHEM
CTATLHLIX  APMATYPHBIX CTepaheii  TTpo-
MHOCTL XADAKTCH3YETCH Hpedetom meKyue-
cmu o, ((pH3ICCKIM I YCAOBHLIM) B 4pe-
MeHnbiz . conpomueacnuem o, Ipeden @b
HOCAUSOCMIU  X4DAKTCDH3YCT  CHOCOBHOCTD
ApMATYPhl BOCHPHHAMATD JUIHTEABHOE Bpe-
M3 3HAKOICPEMEHHbIC HATIPAKEHNS (CKATHE,
pactsokenne) Ilog xaadnoaomKkocmeio Mown-
MAIoT CKJAOHHOCTh APMATYDBI TI0/L CHIOBBIM
HATIpAKCHNEM K TemIlcpaType Huke — 30°C
K Xpymkomy paspymemmio  TIpn  uM-
HYJALCHBIX HATY3KAX (B3PbIB, 3eMIIETpsce-
HHE) «MATKAs» THOKAS APMATYDA paGoTact
YUpyro mpm

npy ychnoka: H 1pE/BAPHTENLHOM Hﬂnrm-
KEHHH W B NOJABISIONEM  GONLITHHCTBE
CHYUACE  OKAILIBACTCH HKOHOMUUHOH 110
CPABHCHHIO C APYTHMH BHIAMH GpMatyph
Tlpu copepxkannn yraepona soime 0,5%
CBAPHBACMOCTDL CcTann yXyamaercs Copra-
MEHT TPOBOJIOMHOM M CTCPKHEBON apma-
TYph IPHBE/CH B IPHIOK

3. Bua n kaaccent. Criocod HaroToBieHns
n GOpMad IIOBEPXHOCTH ONPENENSIOT BHL Ap-
MaTypit Pasimuaior apmatypy 2opauexa-
manyio  cmepycnesyio,  xo0100Homanymylo
RPOBOAOUNYIO W MEPMUMECKU  YNDOUHEHNYIO
21a0KYI0 U REPUOOUUECKO20 Npopuas, nanps-
2aemyio u Henanpnzaemyio B 3aBHCHMOCTH
T npexena TekyiecTi G, ((HIMICCKOro wH
YCIIOBHOrO) BCK) rHOKYI0 apMaTypy pasje-
JHIOT HA KJIACCHT

Tlox zopauexamanoii HOHIMAIOT CTAlID-
HYIO apMATYpY B BIAC OTACIBHBIX CTCPKHCH
KpyrIoro (puc  34,4,6), SLMITHIECKOTO,
KBAJPATHOrO W ApYrHX Cederuii TIpemod-
TCHHE OT/@IOT KPYIJIOMY CEYEHHIO, NOTOMY
HTO TAKAs apMaTypa HanGoliee TEXHONOrHY-
Ha B W3TOTOBJCHHH W HE MMECT OCTPBIX
YrIOB, BEAIOWUIXCA B Geron W crocob-

€e Ipejiest TeKyHeCTH DT SBACHHE IPHHATO
HABLIBATD OUNAMUNCCKUM YRpOuHEHUeH ap-
Mamypyi TIpeBLILICHE  MHAMHYECKOTO
Hpesena TEKYUECTH Gy HA/l CTATHYECKAM O,
CHIXKACTCA C YMEHBUICHHCM CC ILIACTHYHO=

Tpemmn  Knace
TaKoll apMaTyppl 06OIMAUAIOT OyKBOH A
w pumckoli widpoii (em Goabme uudpa,
eM Buue npounocts). A-T (ragxas), A-I,
A-IIL, ATV, A-V, A-VI (1epuoimicckoro
POGWIA) — He NOABEpraeMa MocIe MpoKa-

CTH 1 IPAKTHYCCKH COBCEM He P!
Ha BPEMEHHOM CONPOTHBJICHHHN G, BCEX ap-
MATYHBIX cTajei. «TBep/bIey apMaTypHLie
CTAJM, HE MMEIONIE (H3MIECKOro npejiena

Ta yny 7 3
Ar-IIT, Ar-1V, Ar-V, A1-VI — repMuveckn
M TEPMOMCXAHHYCCKN YUDOUHEHHAA, T. ¢
nOjBepraeMas Hocie MPOKATA YUPOUHsIO-

TEKYUCCTH O,

et Tep obpaGorke, A-Ilp -

CKOrO yIIp . B ii

" BUTKKOR, B 0Bo3nascHmm
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Pric 34 Bulal ApMATYpbl MEPHOIIECKOTO MPOPIIH

a— crepmenas knacea A-l1; 6 — 1o xe, Al A-IV.

I~ w7 o cropoHN BMATHN,

8 — BLICOKOTIPOUHAS IPOBAIOKA
'

B CraaKoi cTopom

KI14ccoB Tep! "
YOpouHERHO CTEPKHEBOH apMaTyphi ¢ N0~
BLIICHHOI CTORKOCTHIO K KOPPOIHOHHOMY
CCKHBAHNIO MOj1 HANPSKEHHEM fl0GaB-
wnzeke «K» (AT-IVK), coapumae-
Moii — mmziere «C» (AT-IVC), coapusaemoit
n it croitkocT K
My DACTPECKHBAHMIO 10ji HAPSKEHHEM —
miieke «CK» (AT-VCK) B 0603naueHnsx
TOPANEKATANO! CTEPKNEBOM APMATYDI HH-
JICKC «C»  YNOTPEBIAIOT /IS apMaTypHOit
CTATN (CEBEPHOTO HCTIONHEHHAY, HANDUMED
knace Ac-Il w3 cramn mapkn 100T

[0 X0 T0/HO TAYTOT MOHHMAIOT CTAlMb-
o ponatontyo aparypy OBy
BOil OT CIIOBA  «BOJIOYEHHEN
" nuupw(c,mov na kmaceot  Bp-I — pud-
enas (mepnourueckoro npods), B-IT
rajikas Bucokonpounasn, Bp-IL — Bbicoko-
wpownas  pudnenas, K-7, K-19 - npo-
BOJIOUHBIC  KAHATH  COOTBETCTBEHHO — CC-
Mi- W CBATHAIATHIIPOBOOUHEE W Ap
Apmatyphyto npoBostoky kiaccos B =1 m
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B=11 CKAIOT COOTBETCTBEHHO JBIame-
Tpami 3 S MM 3 B MM (C mpomexy-
TOUHBIMI ameTpamu depes 1 mm) Diaze
Kas apMaTypa HMMEST DI[KYI0 NOBEpX-
HOCTE  Tloj apmaTypoii 1ICPHOHICCKOro
HPO(H 15 TOHHMAIOT APMATYDY, Ha MOBEPX-
HOCTH KOTOPOJi MMEIOTCs ¥ac1o pacrono-
ACHIBIC  KOMBUEBLIC BLICTYIRI, obecredn-
BAIOUIME HALEKHOE CLETICHHE ee ¢ heToHoM
63 yeTpOICTBA AHKEPHBIX KPIOKOB HA KOH-
lax crepincii TO MHANHTENRHO CHIKACT
PACXO/L APMATYPBI M YHPOLIAET MPOH3BOJL-
CTBO paGoT BCTYM Ha  APMATYDHMX
crepxknsx knacca A-Il oBpasosann no sus-
ToBOM AN (pHC 34,a), A HA CTEpKMAX
Knaccon A-IIL, A-IV -« enouky» (puc
34,6), 970 [OIBOAAET BHIYANLHO PABINUATH
Kiace apmarypu Kposme T0ro, Topuet ap-
MATYPHLIX CTCpAHEll OKDALIMBAIOT MACHS-
HOI KPACKOH B pasjmuuple LBETA HATPH-
Mep, uis  apmaryps  kiacca  AT-IV

KkpacHbiit user, At-V — cummii, AT-VI — 3e-
sienpiit - Homep  ceuenns  mepno/mueckoro




MPOYHIA B COPTAMEHTE COOTBETCTBYET pac-
HETHOMY (MaMETPY PaBHOBETMKOIO NO TIIO-
InajM CeYEHHs IJIa/(KOTO CTepXH:

Tposonoka mepHoswveckoro npodums
3HAMMTENBHO JIyWIle CaMO3aaHKePHBACTCS
B GeTone M MMeer GOMbIME IIACTHYECKHE
nepopmaimu  TTosTomy ee  mpuMeHenwe
Beeriia no

TaOKHLE TETIM M3 TOPAMEKATAHON CTam
waacca Ac-Il mapku 10I'T n xaacca A-I
Mapok  BCrdcn2, BCr3nc2,  BCrincd
u BCr3nc6 Ipu moHTaxe KOHCTpYKimi
np Temmepatype mmxe —40°C  sanpe-
IAeTCS NPUMEHSTh MOHTAXHBIC TETIH U3
cram mapkn BCT3NC2, Tax Kax Takas craih

© TIANKOI MPOBOIOKOH.

4. Henanpsraevast apMaTypa. [Tos1 nena-
NpAraeMoll TOHIMAIOT APMATYPY, YKIaTbi-
BACMYIO B H3ICTIE OC3 CC IPEABADHTELHO-
ro MaTsKenns_(nanpswkenni) B KavecTse
‘HeHanpsracMofi paGoueli apMaTyphl IpHMe-
HAIOT NIPEHMYMIECTBEHHO  CTAJL  KAGCCOB
AL, ATIVC, Bpl—B ceapubix cerkax
u xapkacax, A-IV, A-V, A-VI - B mmanix
KapKacax, IIpi 5TOM apMaTypy kiaccos A-V
w A-VI — ToMbKo B KauecTBe CAATOM apvia-
Typh Apmatypiyio crams Kkuaccos A-l
w A-Il menomayior juis paGoueis monepes-
HOIf M MOHTAKHOI APMATYPBI, 4 TAKAE B Ka-
MeCTBE TIpOSOMLHOM paGoveii B KOHCTPYK-
IMAX, OSKCIUTyaTHDYEMBIX TIOJ JIaBieHueM
BOJIbI MJIM Ta30B, T € KOrja

ABIHETCA X
HenanpsiraeMyio apMaTypy B npejnapi-
TEBHO HANPSKEHHbIX DJIEMEHTAX yoTaHan-
MBAIOT B KauecTBe MOHTAXHOI apMaTyphi
JUTS TIOJUIEPAAHAS XOMYTOB, PACHETHOM, BO-
CTpURNMAIOIEH PACTATUBAIOILME HAIPSKE-
HHA B CAATOH 30HE CeNeHMs NPH OTIYCKe
Juis

BOCTIPHRSTIS  PazHOOBPA3NBIX  HATAIHHBIX
HATIPSKEHUHA, He MOUIAIUXCS YueTy pac-

“erom
5. CTukosamue uCHANPRIAcMOR  apMa-
Typhi. ApMaTypHyio IpoBOIOKY Kacca Bp-I
W CTCPAHCBYIO APMATYPY BCCX KTaccoB /Ma-
MCTPOM 10 8 MM (BKIIONHTEILHO) BhITY-
CKAIOT B MOTKaX (6YHTAX) M HA3HIBAIOT Ka-
Tankod JUIMHbI Takoil apMaTyphl xmataer
i Gombimmx

JIYIHX BHJ(OB HEHAPArAEMOii apMaTYphi He

M3-3a x TH 3a-
NpEMaeTCs NPHMEHATh APMATYPY KJIaccon
A-IL, A-IV W Bbie NIpH TeMTICPAType HiDKe
~30°C, kmacca A-III —npu Temmepatype
nike —40°C B Kak/0M KOHKPETHOM Cily-
wae BuIGOp Kiacca apmatyphl 0GOCHOBBI-
BAIOT TEXHHKO-OKOHOMHYECKHM  PacueTom
C YHETOM JUIMHLI SJEMEHTOB, TEXHOJIOTHH HX
M3rOTOBJICHHS, XapaKTepa JeHCTBYIOIUHX Ha-
IPY3OK, YCTOBMI BO3BE/CHMS M IKCILIYATa-
wi  HewanpsraeMas apMarypa  KJiaccon
A-L, A-1, A-I11, Bp-I, AT-IVC xopomio cBa-
PHMBACTCS KOHTAKTHOH M JIyroBOH CBapKoif,
knaccoB A-IV, A-V — TOJbKO KOHTaKTHOH
cBapkoil J10NyCKAeTCH NPHMEHSITL CTepAHe-
By apmatypy knacca A-Ills, a B KavecTse
KOHCTPYKTHBHOM ~apMaTyphl — OBBIKHOBEH-
HYIO IJTajIkylo TpoBOJOKy Kiacca B-I Ipu
BBIGOPE BH/@ M MapOK CTammM i pabovel
apMaTyphl M NPOKATHBIX CTATICH I
KTQJHBIX  jieTageil  yYuThIBAIOT —TeMmriepa-
TYpHBIC YCTOBMSI SKCIUTYATAIAM KOHCTDYK-
1M W XapaKTep MX HArPYKCHHMS, CONIACHO
npwiox 1w 2 (CHull 203.01-84) [l

pasmepon  CrepiHeByi0 apmatypy uame-
Tpom 10 MM M BT NPOUIBOAT B BujE
HpYTKOB JuMHOM 6,5 14 M, 4TO BHI3bIBAC
HeOBXOMOCTh CTRIKOBKH HX MKy coboi
Boauukaer rakke HeoOXOAMMOCTb CTBIKOB-
KH apMaryphl CeTOK i KapKacom COOPHBIX
7IeMEHTOB

Mo cnocoby —mMpOWIBOACTBA  CTHIKM
CTEpAKHEH JICAAT HA C6APHLIC U HeCBaphbie
(BHAXJIECTKY), A 10 MeCTy W3rOTOBIEHHS —
3a800ckue W MoumascHble (BHTIOMNSIOT He-
TOCPSACTOENHO Ha CTPOHTEILHOI mitomaL-
Ke). H CTBIKH CTEp:
MeHee  HKOHOMUUHBIMM, TOITOMY  TpHMe-
HAOT MX UM CTHIKOBAHWS TCPMUYCCKH
YIPOUHEHHOIi CTEPKHEBO/ APMATYPLI, BLICO-
KONPOWHO/ UPOBOJIOKH M W3JeMil M3 Hee
(BOIMOKEH OTAHI Takol apMaTyphl npn
CBApKe), CBAPHLIX PyJIOHHBIX M IIOCKMX Ce-
TOK

Kak maubosiee JKOHOMMUNBIC CBApHbIE
CTLIKH TOJYHIM HANGOIbINeE PACHPOCTPa-
HeHme B CTpOMTEILCTBE B 3aBHCHMOCTH OT
BUAA ApMATYP M YCIOBUH W3rOTOBJCHMS
HPHMEHSIOT Pa3Hbic BH/BI CBAPHBIX CTLIKOB

nojtbema  cGOpHBIX
TpuBAIOT HpHCTIOCOBAEHIA IO WX 3aXBATY

(prc 35,a), sanwe s unsen-
mapnoii gopue (puc 35,6, ¢ waxrajxavu

bie

i wiba, puc 35,2,6), gHax-
ey (puc 35,0,¢), masposeie (pc 35, 01¢),

LUMeCH NIET1H, CTPONOBONIbIE OTBEPCTHS CO
TpyGKami, Mon-

(pic 35,3) u ap Pa3

i
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Puc 35 Cobapubie CTHKN HeHAUDATAEMON apMaTyphi

a-

ii; G nammii dopae
1IOB © HAKTAAKAMH ) — WAXICCT oML TP COE
WAACTANOM ¢ — TARPORHIE PR COEATERHN CTCPR

o
W YK CTEpRICit; ¢ — TO e, TIDH COEANKGIIN CTEPXHA ¢

nactune, 3 — pn

COETHNCHAN TIEPECeXAIONUIXCA CTEpKHEli CCTOK it KPKACOR, u — MINPHA W BHCOTA CBAPHOTO UIR

MEpbI CBAPHBIX (MIAHTORBIX 1BOB (PHC 35, 1)
npimmaror b= 025d, o He Mmeree 4 MM,
b=0,5d, no ne venee 10 My Capibie CTbI-
KH apMATYphl BHIIOJHSIOT B COOTBETCTBMM
¢ FOCTamn KowTakrHasi CTHIKOBas dJiek-
TpocBApKA APMATYpL ABETCH Haubosce
JKOHOMHNHOIA, TaK Kak He TpeByeT AONOI-
HUTCIBHOMO METAJUId, HAJCKHA W BBICOKO-
npomssommrensia Ilpu otom dy /d = 0,85,
4 HAMMeHLUMA MaMeTp CTepius d, — e
Menee 10 MM OCHOBHOW HEXOCTATOK KOH-
TAKTHOI CBAPKH — BOAMOKHOCTH BBITIOJNC-
S ee TOALKO B 3ABOJCKUX YCi0BUAX Koi-
TAKTHOH  CBAPKOH  COCAMHSIOT apMATypy
knaccos A-I, A-IL A-IIL, A-IV, Ar-IIIC,
ArIVC

Tlpu MomHTake COOPHBIX Kee306eToH-
HBIX  KOHCTPYKIMA — NPUMEHAIOT — CTBIKH
BAHHBIC B MHBCHTAPHOM (hOPMe /115 apMa-
Typhi dy 220 mm knaccon A-L, A-IL A-IIL,
a ¢ nakzaakawu (4 (aanroBhix wBa, puc
35,6) u BHaxectky — npn dy < 20 MM Ap-
marypy Kknaccos A-III, A-IV, A-V, Ar-IV,
At-IVC nwa wmoHtaxe chapupaior wm.xu
aBYMst hranroBbiMK wBaMu (puc  35,2)
DM cocoGoM  onyckaeTes C1I-IKUIM’II-
 apmarypy knaccos A-I, A-IL, A-III imame-
Tpom 10 MM u Gostee TTpu 5ToM pmly 1Ba
UPHHUMAIOT I apmatypsl  kiacca  A-l
12 6d, xnaccon A-II, A-III [z 8d, knaccon
A-IV, A-V {2 10d Cruiku ¢ Haknaakamu
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M BHAXJICCTKY NPHMEHSIOT, KOTAA He yiaeT-
CH TOMHO MOJOIHATH TOPIbI CTHKYEMBIX
CTepAHe, €CIM  HAKIIKH TPHBAPHBAIOT
JIBYCTOPOHHHMH WIBAMH, TO JUTWHY HAKJIa-
0Kk punMMaloT 4d B a8a pasa Mewblie no
CPABHEHMIO € OJHOCTOPOHHUMH  HIBAMM
(puc 35,6,2)

Crepxin d > 10 MM © mracTHRaMu co-
C/MHMOT BHAxyieCTKy W d =8 MM BraBp
Tommuuny macTuubl npumuMaieT 8 3 0,75d

ToueHnyI0 KOWTAKTHYIO 9IEKTPOCBAPKY
IPUMERSIOT AU COCAMHENMS  CTepRHCt
M TIPOBOJIOYHLIX NPYTKOB B CCTKM W Kap-
Kachl CBApHBIE CTHIKM MOKHO pAsMeliath
B 0BOM MECTE CTEPKHS, OIHAKO pabouue
PACTSHYTEIE CTEPKHM HE  PEKOMEHiYeTCs
CBAPMBATL B 30MAX HAWGOABUIMX ycH:THMil
Creiki € HakIajkaMu eJaloT B MecTax
HaMMEHBLIEro HACHILICHHUA BCTONA apMaTy-
POi, 4TOGH OMM He MelaI GETORMOBA-
HIO B OHOM COMEHHH JIONYCKACTCS CTHIKO-
pam, He Gonee S0 cTepinuci paBoucit
apmatypel [lpumenenue CThIKOB BHaxjecT-
Ky B KOHCTpYKIMAX, paGoraiowmx Ha
MHOTOKpATHBIE TIepeMEHHble HArpysku, He
aonyckaercs CpapHble COCAHEHHs CTEPK-
HEBOJ TEPMUMECKH YIPOYHEHHOR apMATYphI
KaccoB AT-V it A1-VI, BLICOKOUPOUHOH ap-
MaTypHOR IPOBOJOKH M APMATYPHBIX Kaia-
TOB 3alpelenbl H3-3a UX «OTIYCKA» HpH
cBapke



K
. l
9 4

WArHBACMbIX M BHCLCHTPSHHO PACTAHYTHIX
2JCMEHTOB (B MECTAX TOJHOIO HCMOL30BA-
uMs apmatypel) Takke CTHIKH He nomy-
CKAIOTCS B JIMHEHMBIX OJEMEHTAX, CeveHe
KOTOPBIX TIOJHOCTBIO PACTAHYTO (HATIPUME,
B 3ATHKKAX APOK), & TAKKCS BO BCEX CIYYasX
IPHMEHEHNS CTEPAHEBOH apMaTyphl Kiac-
con A-IV u Bene M2-3a 10CTaTOMHOTO Cle-
IeHHA C GETOHOM CTHIKH CBAPHHIX CETOK

2) < 0100
a
a) ;rm =IF
3 \~:

Puc 36 CTHKH IIOCKHX CETOK BUAXICCTEY B

paGoscii n
1Kol apMaryphi

aGoucH apMaTyphl KJIaccoB
A-Il n A-IIT BeinosHsioT 6€3 moNepedHbIX
crepkHeii B npegenax  crhika  CThiki
CBAPHBIX CETOK B HepaGoueM HampapjieHHH
BLUIOJIHSIIOT  BHAXJCCTKY C  HEPENyCKOM
KpaifHux pabounx crepimeil (puc 36,2,0)
TIpH IMaMeTpe PACTIPeNCIMTENLHON  apma-
TYPBI 10 4 MM BKTIOMMTENBHO — Ha 50 MM,
70 e, Goce 4 My — na 100 Mm Tlpn jma-
Merpe paboucii apvatyphl 16 MM U Go-
Jlee — BIPUTBIK Meky coBofi € nepexpbl-
THEM CTBIKA  CTICLMATBLHBIMH  CTBIKOBLIMH
CeTKAMM B KAaX[ylo CTODOHY He MeHee 15

a 6 B paimix
IWIOCKOCTAX; 6 —T0 ¢, B OO MAOCKOCTI; 2 —
HOXTECTKA PACHPEACTHTENLHRIX CTepRiei; O ~ BIPHTIIK
© HATOREHHEM JOTIONHKTETHHOR CTHIXOBO CETH

BuaxJectky (puc 36) coe/mMmOT cBap-
HBIC W BA3AHBIC KAPKACHI M CCTKM TIPH JMa-
MeTpe paboveil apMaTyphi e 6o.1ee 36 MM
Tlpn 5ToM juMiy Tepenycka (Haxiectxi) L,
B paboveM HANPABJCHHM ONPEICAIOT 11O
opmye (81) u npHEmMaloT e MmeHee 250
MM H 200 MM COOTBETCTBEHHO LISt PACTSHY-
TO# M cKaTOl paboueit apmatyphl Paboune
CTEPKHH MOKHO pPaclonararh B Pasibix
(puc 36,a,6) W B OMHOM TIOCKOCTH (PHC
36,6) Ha jutme waxiecsn 1, pacrosaraior

He Memee aBYX TONEpEMHLIX  CTeEpiHEi
u HX KO BeeM
CrepKisM cerku wi  Kkapkaca  CThIKM

CBApHLIX CeTOK M3 apMatyphi Kiaccos A-1l
W A-1II BLITOHSIOT Ge3 TOTIepeNHbIX CTepk-
Heil B NIpe/esax CThika B O/ HOM Wi B 06enx
CTBIKYeMBIX CeTKax

CTHKM CETOK 1 KapKACOD BHAXJECTKY
pacniozaralor BpasGekky Ilpn Tom mwio-

it apmatyphi
u ne menee 100 mm
Cbaphuie ceTk B HepaGouem Hanpasie-
HUM PA3pEUIACTCH CTHKOBATL BIPHTLIK Ge3
HAXJIECTKH W Ge3 [IONOJHHTETBHBIX CThi-
KOBBIX CCTOK NPH YKJ/IKe CBAPHBIX NO0-
COBBIX CETOK B [IBYX B3AHMHO NEpICHINKY-
JISPHBIX HANPABJCHHAX WM TPH HATMAMM
B MCCTAX CTBIKOB AOTIOIHUTEALHOH KOH-
CTPYKTHBHOM  paCHpeNeINTENLHOM  apMa-
TypBI
6. Henanpswaembie apMaTypibie  H3je-
. B UCITIX MHAYCTPHANIIAIM W3IOTO-
Dacimn Kese306eTOMBE KOHCTpYKIMH ap-
MHDYIOT 1O BO3MOKHOCTH YKDYIHEHHLIMU
APMATYPHLIMH J1eMEHTAMI B BUAE CBAPHBIX
cetoK (puC 37) pYNIOHHBIX U TWIOCKMX M
KAPKACOB ILIOCKMX /M TPOCTPAHCTBEHHEIX
(prc 38), BrOVAOLMX B CebH PABOTYIO
(HEHATIPATAEMYIO), MOHTAXHYIO 1 KOHCTPYK-
THBHYIO  apMaTypy, 3aKiaHLie  jeTaim,
MONT@AHBIC NET/H  ApmatypHble CeTKM 1
KApKACLI M3FOTOBJISIOT B ApMATYPHBIX lie-
XaX Ha HOTOYHLIX TeXHOJIOTHYECKHX JHHHMAX,

wans cevenns  pabounx CTbI-
KYeMBIX B OJIHOM MeCTe, IPUHUMAIOT He 60~
stee 50% oBuwiedi TIowa cevenus pacTsiy-

M cBap
Cbaphbie CeTKU TPHMEHAIOT  OBHIHO
© TCPUEHMKYISPHBM PACIONOKCHHEM pa-

1O apMATYPbI — NI CTEPAHAX
ckoro npoduas w we Goxee 25%
TUIAJKMK CTEPAKHSX

Craikobaine paGoucii apMaTyphl BHAX-
JIeCTKY He PA3pemiacTCA B PACTARYTOH 30He

- nipu

Gounx u TCABHBIX CTOPANCH, W3-
roToBAIsIOT MX B coorsercrnn ¢ FOCTom

u3 TOM HU3-
KOYrepoaucToil  npoBosioku Bp-I jmave-
TPOM 3 5 MM M M3 KaTaukH NepHojmic-
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ckoro mpoduas kracca A-II amamerpom
6 10 wM. B pYJOHHBIX COTKAX HauGOTb-
Wit TMAMETP NPOJOJLHBIX CTepKHeH 7 Mm
Ulupuiy —pyJOMHMX CeTOK HpHHMMAIOT
1040 . 3630 MM, a mIuHY — M3 yCHOBUS
Maccht pystona 900 . 1300 kr Jlas apunpo-
BAHMs APMOUCMEHTHBIX KOHCTPYKIHI BLINy-
CKAIOT CTICUHATHHbIE CETKH W3 TIPOBOJIOKH
nnamerpom 0,5 1 mm
BapHbIC TUIOCKHE CCTKH MIrOTOBIMIOT

mpHHOi 210 3800 MM C TIPOSIOLHOM 1 1O~
nepeuodi paboueii apMaTypoit u ¢ paboeit
apvatypoit B 0BOMX mHanpapienuix Pac-
CTOSIHUE MEXKJY OCSMHU TIPOJOABHBIX H TIOTIe-
PUHBIX  CTepskHeli  OGHYHO NPHHMMAIOT
KPATHBIM 50 MM

CooTHOUTeHHE MEX/TY JTHAMETPAMH CBA-
PHBACMBIX CTEPXKHEH NpPHBEICHH B MNpPH-
0% 9

[1510cKUe CBapHble KAPKACH TPHMEHSIOT
B OCHOBHOM JUTS apMHPOBAHHs HIHBACMBIX
anementoB 1lposoabibie pafoune u MOH-
TaXHbIE CTEPKHU PA3MEIAIOT C OJ(HOH CTO-

PpoHBI i, Tak Kak oTO

UCKJIIOUACT TPYN0CMKOE  IEpEBOpAIMBATIE
paHcii 1Ipu 3 Kapxacon J{o-

Ge25 |l )

Puc 37 Chapibie apMarypibie CeTki
a— pyxounas, 6, 4, 2 — wiockwe ¢ paBouei apmarypoi,
COOTBETCTBENNO  POAOTLHOH, NoNepetoli n pabotc

» o6ouX nanpanncunsx, D — JMawerp pabownx crepk-
I e e
A = WMPIIA COTION, 0 1~ PACCTORHAR MEXAY OCIMK

PAGOUNX I PACHPCACHNTENLHLIX CTEpRHEi

a

Puc 38 Tuni apwaryprux kapkacon

a - wiocknii, 6 — upocr pancraensuii; 1 ~ sTopoii
AL pAGOC apMTyPI (K KEOGXOMMOCTH), 2 — Hitk-
Wik pai pAGORCH ApMATYP, 3 ~ XoMyTH; 4 — MotTax-
e CTEpRHM, S — MOMTAXHME  (COEmIMTENLIE)
crepKim
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pabounx crep:
B /ABa M Goee pA/OB, ECIM TO ONPABAAHO
IKOHOMHHUCCKH
TIpoCTpaNCTBeNNLIE KapKachl COBMPAIOT
M3 IUIOCKNX KAPKACOB MM CBADMBAIOT LEAH-
KOM DTO CylECTBEHHO CHMAACT TPYAOCM-
xucn. apMupoBanHs Kese306ETOHHBIX KOH-
crpyxuuit  PasMep KOHIEBBIX — BLITYCKOB
TIPOAIOMLHLIX 1 TOTIEPEHLIX CTepAHCH Kap-
Kaca 10JuKen GuITh He Menee 0,5d; + dy win
0,5, +d, 1 e Menee 20 Mu - CoorHoMmeHHE

P u
crepkeii npunnmaior ne Mewee 03. Tlpn
MEHBIIEM COOTHOWIEHHH HapymaeTcs Kave-
CTBO TOMENHOH 31eKTPOCBAPKI
7. Hanpsracvas apwatypa. B kasccrne
HANPArAeMOi UCHO.IH3YIOT HPEHMYILECTBEH-
1O cTasb Kiaaccos AT-VI, AT-V B asemenTax
AMMHOH 40 12 M (B UEASX  MCKIOMEHUS
ChAPKH CTepiHeH, IOTOMY ¥TO MX jumHA
13,2 m), nomyckaercs cramn, knaccon A-VI,
-V, A-IV, a npn Goaimeli e — cram,
kraccon B-IL, Bp-I1, K-7, K-19 (puc 39) Ap-
Matypa knacco A-IV, AT-IVC, A-V 1 A-VI
XOpOIIO CBAPHBAETCSH KOHTAKTHOW CBApKOf,
TOITOMY e€ IPUMEHSIOT TAKKe B 5/1CMEHTaxX
JUIHOR Gosee 12 M s KOHCTpyKmMi, pa-
BOTAIOWMX B AIPECCHBHBIX CPE/1aX, MCTIOMb-
ayioT apMatypy kiacca A-l
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Puc 39 ApMaTypHie IPOBONONHbIE WHIETHS

R =

a— upononowne xanati K-7 w K-19, 6 — nakerss w nposonox knacca Bp-11 d =5 vw VHAD-3..VHADS, o
oaHOpAIILIC (W3 1§ OTACILHLX NPOBOTOK H A3 6 CEMATIPOBONONINIX KAIGTOB) W MIOrOpsambic (43 60 1 28 npo-

RonoK) mywian s wponoon B-11 d

uponanoki d = 3w, 4 — oTpesn campann

5 s, 1 — Tpy6Ka w3 KpoBCALHOIE
m cramcroii npososioxm d
BUYIKAX 03 KAHATOW), 5 — CEMMNPOROUOWIME KAWATH, 6 — OTACHLIO YIOACHHME NPOROTOKI;

1H, 2= QiKep; 3 — CKPYTKM W3 MATKOR
(pacupe xennTenb e IBEIR0KN
7~ xoporhmm

d = 18 mm, wrmmoii 100 MM, ¢ marom (000 MM — i CROGOAHONO JANCAHENHS NOJNOCTH NYYKA PACTROPOM, § —
MHOTOPAAN BYAOK, § — ADYXPAIMH YH0x d — AUAMETp COCTABTRIOLIX UPOBONIOK™ Dy — yCHOML AnAMETp

CPROTO OB, D; — TO K€, RTOPOFO HORMA

TepMiticcku  yNpOUHEHHYIO  apMaTypy
Beex kraccon (kpome AT-IVC) W BbicOKo-
HPOUHYIO POBOJIOKY CBAPHBATD H.AH NpHBA-
puBaTL K Heil 3aKiable JETAnH 3anpe-
Wi@eTcs, Tak KaK MM TOM yYTpauMBacTC
dieKT YIPOMHENIS — TPOHCKOANT OTIYCK

YMEHBIIUTL  CTOMMOCTL  KOHCTPYKIMA 10
26%, a pacxox crami — g0 20% Ilpu -
HElHOM apMHPOBaIMM OBbI4HO UCHOL3YIOT
KaHATLI JuameTpom 9 Mm 1 Gosee, Tax Kak
MX PACKJIAZIKA MeHee TPYI0eMKa 110 Cpasiic-
HMIO C KAHATAMM MCHBIIMX [HAMETPOB

(MoTeps 3aKaKku Tep: P

Craneii) n OTAUT (NOTEPS HAKAENA TIPOBONIO-
W, yip BRITAKKOI) Bi

Hast MPOBOJIOKA 0COBEHHO HfipekTHBHA 1TPH
HENpEPLIBIOM  apMHpOBANMH  KOHCTpYKIMil
(cM puc 31), Koria ee pacriosaraior B na-
TIPABJICHUN JIEHCTBYIOWIMX  PacTsr HBAIOLIMX
yowsmii - (monepex KOHCTPYKLMM MM TIOi
06bIM 3agamHLIM YIsoM) Pasmemenie 1o
JLIMHE DIEMEHTA. BLICOKONPOMHOH TPOBO.IO-
KM TI03BOAIET KOHOMUTL 10 40% apma-
Typhl g0 20% Geroma No cCpasienio
¢ Jmmeitnbiv apmuposaem Tlpn nenpe-

k Th  HADHIAEMON  apMa-
TYPBI BO3PACTACT 1O Mepe POCTA ¢¢ MPOUHO-
CTH, TAK KK CTOMMOCTL C/AHMLLI CONPO-
THBICHHUS APMATYPEI BOIPACTAET 3HANHTE/b-
HO MEHblIE 10 CPaBHENMIO C € NpOd-
nocreio  Hanpumep, mnosbuuenne  Kiacca
apmatypst ¢ A-IV 10 A-V nossonser ako-
Homuth 10 15%, a ¢ A-IV o Ar-VII — o
50% cram Tlpu 9T0M CywecTBeHHO CHH-
KACTCH CTOMMOCTh KOHCTPYKIMI B IEIOM,
TaK KaK CTOMMOCTh CTA/M CPeIHEei U HOBBI-
IIEHHOH NPOYHOCTH IPUMEPHO OJIMHAKOBA

8. CTHIKOBANNE HANDSYACMOi ApMATYpHI.

PLIBHOM P
TpUMCHEHHE  TAKKE KAHATOB [ANAMETPOM
Menee 9 MM, TAK KaKk OHM AOCTATOMHO
MOUIHBIC ¥ B TO e BPEMs 1O CPaBHCHHIO
© KaHaTaMu MaMeTpoM 15 Mm, nosBossioT

TMpu TH MAllpSracMyio apMa-
Typy UALLE BCCIO CTHIKYIOT [OCPCACIBOM
0BXATON OGOMMBI NP Hd Ui COOTBET-
cibylowero  oGopy:ioBanis  Takoit Tk
SABASCTCS MAMDOJIEE SKOHOMHNILIM W HAILY-
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Puc 40 CToiKu HAUPATAcMoii apMaTyphi
@ NOCPEICTROM TACK, 6 B 6 = NOGPCACTROM My,
I = MaUpAracMAx apMaTyps, 2 - MATAXNAS railka,
3 - cramvmas cToliKa W wNREVICA; 4 — KOWTAKTHOR
JCKTPOCRAPKA, S~ NADESHOH  XOHEl, 6 ~ RATHRHAL
MydTa, 7 — Bryrxa, 8 - Hapewmas npobka, 9 — amke
e Ton0RKN

CrpuaIbULIM B OTACTLHIX Crydasx Hamps-
T4eMyl0 apMATYPY CTBIKYIOT TIOCDEACTBOM
rack (puc 40,a), Mydr (puc 40,5), Brysok
¢ napesnbivMu npobkamu (puc 40,6, wa Ko-
HEIL O/IHOTO CTEPAHA HAACBAIOT MONBMKNYIO
MY{QTY, @ HA KORE [PYrOro — NOABIKHYIO
p npoGKky,
TOJIOBKM M CTATMBAIOT CTLIK HABUHYHBANIEM
MyQTL Ha TIpoBKy)

Kanarhi (pitc 41) coikyior mocpeactsom
HANDECCOBKM HA MX KO COMHHTCLHOM
MyQTLL, MHBCHTAPHLIX 3aXHMOB, CBAPKOit
olipeccoBanibix My, BHAXJIECTRY CKUMA-
MH 13 BBICOKONPOYHOMH CTasmM win ¢ 06MoT-
KOii BA3AILHON NPOBOIOKOH JL1s TIOBbNIIE-
WS TPEHMA MKy HAPYKHOH  1IOBepX-
HOCTBIO  KAHATA U BHYTpCHHEH TOBEpX-
HOCTLIO My(TH TPHMEHSIOT OGbIHb Tie-
cok Jlus KawatoB jMaMeTpoM 1S mm
HCHOAL3YIOT MY(THL JumHOl 200 MM w3
cramn C13, HapyXiubiM uamerpom 32 Mv
W BHYTpeHIHM — 16 MM

ANPSIAEMLIC APMATYPHBIC W3JEIHA.
HauGouiee HKOHOMMMHON ABJISETCH BLICOKO-
nipounas npobosoxa kaccos B-Il . Bp-II,
TAK KAK OHA UMEET HAUMEHBIIYIO YACILHYIO
CTOMMOCTH 110 CPABHENMIO CO CTEpKHEBOI
apmatypoii  lllupokoc  mpMMenenie  ce
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B KOHCTPYKUMSX NOKA ~OFpaHH4HBACTCH
TPYAHOCTAMH NPEABAPUTEILHOTO HANpSKE-
HHS M BH3KOH ILIACTHYHOCTHIO, 3aTpYIHSIO-
el nepepacnpeaeicHHe YCHIMH TIO JUTHHE
90EMEHTOB  CTATMYECKH  HEOTPENENMMBIX
KOHCTPYKLui
TIpenMyIueCTBa POBOJIOYHOI APMATYpbI
1O CpaBHEHMIO CO CTCAKHCBOH (CM  puc
33,0,6) CyLICCTREHHO CHWKAIOTCSH W3-32 Pas-
BUTHS GETOHHOTO CEYEHUs [l PA3MEILCHUS
GOMBIUIOrO KOJMYECTBA NPOBOJIOK, OFPaHH-
YCHMS MAKCHMAJILHOTO pa3sMepa KpyIHOro
sanomkTens Geroma, TpHMeHeHMs 60
TUIACTUUHOrO  GETOHA, METALIOEMKOCTH M
HECOBEPIICHCTRA AHKCPHBIX M 3aXBATHBIX
YCTpOiiCTB, GoJlee TINATEILHOH 3AIHTLI OT
kopposmu T109ToMy BHICOKONPOUHYIO NIPO-
Bostoky B-Il u Bp-Il mpumensior mpenmy-
LLICCTBEHHO B BUJC YHN(MIMPOBAHHBIX TaKe-
T0B, Kanaton, u Tyakob (cM pHC 39)
BMBKA IIDOBOJIOYHON APMATYPHI B KaHATLI
CYWIECTBCHHO YBE/MUHBACT Ce  ClEIICHHE
¢ GeToHoM, Grarosiaps YeMy KaHaThl jiuame-
TPOM 110 33 MM HA/EKHO CAMOAHKEpPYIOTCs
B GeToHe 3a CUeT CnemwleHMs C GeToHOM
(YCTPOICTBA ClENMATLHLIX AHKEPOB HA KOH-
uax KaHaToB He TpeGyercs), 4eM OHM BBITOj1-
HO OTJMMAIOTCS OT MyYKoB IIpounocrh Ge-
toma R,, B MOMEHT OTHYCKE HATHKHBIX
YCTPOMCTB TpU 5TOM JIOTKHA GLITL HE HIKS
upmBenennof B mputok 1

1
@

#2272
TS,

50, 900 50

Puc 41 Cruiku kanatos

@~ onpeccovannoll MyQrolt, 6 — mumeTapHIMA 2a-
KNMAMH, 6 — CHAPKO OIIPECCOBANMBIX TIBY, 2 — B~

XJIeCTRY ¢ 06MOTKOM BANUTBHON | mposockol, / — pas-
xa, 2~ st i HUWKR, 3 - Kawar, 4 —mion
CTIKoBOl ChapKi, 5 — numwmm s, 6 - Ba-

JWIbKAL TPOROAOKA



OcHoBioe mpeMvyIIECTBO KanaTHol ap-

B DK
TIpeBAPHTENBHO nanpmenuux KOHCTpYK-

MaTYphl HaZ NPOBOOWHON (M pHC 33, ,6)
B

wisk ¢ na apmatyphl Ha Geton

i CTOWMOCTH ApMATYPHLIX PAGOT, HEKOTO-

(nocsie satsepenus Gerona) Ilywxn omi-
d

poit apMatypl, npo-
LECCOB HATAKEHUS W OTIYCKA HANPSIaeMOH
apMaTyphl, YKJIQ/IKH M YIUIOTHEHHH 6ETON-
HOW cMecu, npHMeHeHHH Gonee  SKOHO-
MHUUHBIX (KecTknx) GeToHHBIX cmeceit [lna-
CTHYECKHE CBOWCTBA KAHATOB BRIIE 1O

BasoT ws My
xnacca B-Il win kamaton d12K-7 1 Muo-
ropwAHble 13 TpoBOAOK (M prc 39,6)
T AaBHRI HCAOCTATOK TYTKOB 3AKOUACTCH
B TPYJIOEMKOCTH U3FOTOBJEHUS U HE0CTA-
TOWHOM ClieIICHIM C GETOHOM, HTO CHITKaeT

CPA4BHEHMIO C TIACTHYECKHMH
NPOBOJIOUHOI apMATYpEI, TAK K&K TIPH H3rO-
TOBJICHHH KAWATOB TPEAYCMOTPEH HU3KO-
TEMIEPATYPHBIH OTIyCK BO M3bexanue Mx
packpyumBanns C yBeMHCHHEM jMameTpa
TIPOBOJIOK TIPOMHOCTh KAHATA CHILKAETCS
TIo5TOMY KaHAThl U3 TPOBOJOK MEHBINErO
JMaMeTpa SKOHOMHYHEE KAHATOB M3 TIPOBO-
J0k Gospmero namerpa B Tskeno marpy-
KEHHBIX D]ICMEHTAX KOHCTPYKUMA Tpume-
HSIOT CIMPAJLHO BHTHIC MHOIOTIPS/THBIC
Kawathl sByKIpsbe Kiacca K2 x 7, Tpex-
npsibe wtacca K3 X i MEOTOTpsLIE
Kn X mi, T1¢ m — MHCIIO TIPOBOIIOK B MpSA,
n - uMcno npsneir B Kaware Ilepen ymo-
TpeBICHHEM HX NPE/BAPHTEINLHO BLITATU-
BaIOT HE veriee 0. MU yCHIMCN, TIpEBLi-

M KECTKOCTH Ny
TELHO  WATIDSKCHHMIX KOHCTPYKIMA  JList
JYMIEro ClEIIEHMs TIyuKa C GETOHOM BH-
TPH TIyuKa IpeyCMaTpUBAIOT KaHas, Ko-
TOpBIH TIOCTIe HATSIKEHHS! APMATYPHI 3ATI0dI-
HSIOT NEMEHTHBIM PacTBOPOM
KOHCTPYKIMSIX, TIPE/IHASHANCHHBIX 115
SKCTUIyaTalMH B YCAOBHAX arpeccuBHOi
Cpesbl, He JIOTYCKACTCS NPUMEHSTEH HPOBO-
JIOMHYIO apMATYPy IMAMETPOM 3 MM W e~
Hee U apMaTypHKIC M3ICIHS W3 Wee, TAK Kak
KOPPO3Hsi TIPOBOJIOKH MAJIeHbKOIO juame-
Tpa OmacHee 110 CPABHEHHIO C KOPPO3MEii
TPOBOJIOKH GOLIIOTO AHaMeTpa
10. Tpouocts. o nupousocTHEIMU Xa-
paKTepucTuKaMu TOHUMAIOT usnveckuii o,
H YCIIOBHBIHL G, TPEIes TeKy4ecTH apma-

mwalowum  Ha 5 109
(3anawnoe) yowMe  HATAKGHMA KaHaTa,
9TOGH TIOBBICHTH PABHOMCPHOCT HATAAKC-
s W CHM3NTE OTPHUATEIbHOC
BANATMC PeAAKCALA  HANPAACHH  cTam
COpTaMCHT HCKOTOPHIX KAllaToB NMPUBCICH
® mpuiox 11

02 MAKeTAMH HORMMAIOT yH(puIMpo-
BAMKLIC HANpATACMBbIC ApMATYPHbC -
menthi (VHAD), coctosme 13 ankepHuix
NPAMOYFOMBHbIX KOJIONOK, B KOTOPBIX 3a-
KPEIUICHLL TIPOBOJIOKH AHAMETPOM 5 MM
c

PACIIONIAraloTes B BA PAa 1O BHICOTE

Typu, conpotneine G, Mx
YCTAHABIMBAIOT 1O MATPAMME «G — £, 11o-
JlydaeMoli  TpM  MCnbiTanMu  06pasnos  Ha
pactskenne (puc 42) DTH XapAKTEPHCTHKH
3aBUCAT OT XMMU4ECKOrO COCTABA CTAIM
W TCXHOJOIMM  M3TOTOBJCHMS —apMATYpLL
Jlis ropsvexatanbix cranedi knaccos A-l,
AL, A-IIT xapaxtepno mammame ma ma-
rpamve « — £ y'muxa AMHCHHON (st
04 MeKy
W ehopvaAMH (YIipyras paGota cran)
M MCTKO BHIPAKCHHON ILIOWANKI TeKy4ecTi
(aumms BB) Tpanuua 3011 yupyrux Aedop-
Mawwii oGo3navena Toukolt A anpsokens,

B IIAXMATHOM TOPsiIke SIS

PAIMEPOB IEVIENTA 1 JIYHIIIErO SANOIHERHS

GeTORMHO CMEChIO TIPOCTPANCTBA MEKAY Hil-

MH ApMATYpHbIE IEMeHTH (CM pHC 39,6 r;
10 MapKam B

B
12w 14 TpoBOIOK)
n/Bp-Il-5, e

ceuenun (3, 4, 6, 8,
u obosnavatores VHAC
n = MHCII0 TIPOBOJIOK
APMATYpHLIE ySK# TIPOMBILICHHOCTBIO
He TOCTABISIOTCH  VIX  uaroToBASIOT Ha
CTpoMTenbHOM  MAOWAAKE MM 3BOAAX
CTPOMTEILHON MHIYCTPHH TTOCPEACTBOM He-
CIOKHOTO  OGOPYAOBAHMS M TIPUMCHSIOT

cooT ol TOUKe, M3

pusnaecknm npe,.leJIUM TEKYUeCTH G, T €
TIPEILCIIOM, [IpH KOTOPOM PACTyT MacTiic-
ckue cramm Ges

BHeNTHE HATPY3KU Crasmm ¢ spKko BHIPAKeH-
HOii MIOIAAKOI TeKYHCCTH NPUHATO HA3bl-
Bath  wAzkumu  OCHOBHLIM  lOKazaresem

TIPOYHOCTH MSITKHX CTajiell CUMTAloT (hu3n-
YECKHii TIPe/IeT TEKYIeCTH G, 3a IUIoma 1Ko’
TeKYNeCTH TAKHE CTATM CHOBA TPUOGDETAIOT

CBOWCTBO HOBLIIATL CONPOTHBIICHHE C PO~
€TOM Ac(opMannii, HACTYNIAET TAK HA3bIBae-
Mas CTajusi CAMOYIPOMHEHMs CTaau (yuva-
crok BI'), oTHOCHTE bHbIE jlehopMarmn ya-
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Puc 42 JluarpaMmbl 6 — & apMaTyprbIX CTalieil
1 — ropauexaranoi kpysnoii kiacer A, 2~ ropase-
KaTanoli  nepuojieckoro  mpouia  Knacca  A-II,
3 — npoRosiokn apwatypHoli oGkKHOBERHON POl

Bp-l, 4 — ropAUCKATANOH  CPHOITECKOTO
wpodmis knacea A INL; 5 — ynpousers
REPHOTIECKOTO. PO
HCKATANOli NEPHOAIIECKOrQ WP Kitacea ATV, 7 —
Topumiects, yupoviatoll nepioymeskoro oz
Kaacea ATV, 8 — 70 K, Kiacea AT-VI; 9 — mbicokonpos-
HOif APMATYHOI PORO K 11e PHOTWAECKOTO WPOILIK
Knacca Bp-Il, wramerpon 8 m; 10— 0 e, riaikoli
xnacca B-Il, anamerpom 7 s, 17 = 10 Ke, Javerpom
4w, 12 =70 Ke, aMaMeTpOM 2 My

JMHEHMS TIM  HTOM B ot

ILUEE OCTATOMHBIM e(pOPMALHAM BEIMYHHOIM
0,2% OCHOBHBIM TOKa3aTe/IeM MPOYHOCTH
TBEP/BIX CTAjeH SBJISCTCH BPEMEHHOE CO-
NpOTHBIICHHE PAIPHIBY G,

(CICTBHM MHOTOKPATHO TIOBTOpSIO-
Iueiicsi HArpy3KH BE/IMYMHA NpE/iea TeKyde-
CTH CTAIW CHUKACTCH, a pa3pyucHHE NpH-
obperaer Xpynkuii Xapakrep D10 CHUACHHE
Tem Gosblie, yeM Gosbime WHCIO MOBTOpE-
Wit HATPY3KM M 4eM MeHbIle Kosddumment
ACHMMETPHU THKIA Py = Py mun / Py max

3a mpenen BLINOCHMBOCTH TpHHNMAiOT
POUHOCTR, TIH KOTOpOH He HabmosacTc
XYNIKOTO  pa3pymienus CTAIM NpH HHCTE
MKI0B =1 x .

11, Jlegopmarusnocts. Tlog nedopma-
TUBHOCTLIO  TIOHMMAIOT — XapakTepUCTHKH
WIACTHIHOCTH  CTAM,  XapaKTepusyeMmble
(opmoii aHArpavMMEL «o — £» (oM pre 42),
BeJMUIMHY yIIa 3ArHGa WM HCIO Teperi-
GOB B XOJNOJHOM COCTOSHMM, TOJ3YIECTh
CTamM (peosormucckue CroiicTpa) ViuTHie-
HMC CTAll NPH Pa3sphiBE ONCHMBAIOT BEIH-
YMHOH PABHOMEPHOIO OTHOCHTEIBLHOTO Y/i-
JiMHEHMs pu pa3pwiBe (6e3  yuera JumM-
HBI LUEHKH pa3phiBa) STAJOHHOTO obpasia.
D10 BEAMMHON XAPAKTEPH3YETCH paspy-
LieHie KOHCTPYKIMH (XPYNKOE WiH NIaCTHi-
Hoe) OT yrma 3aruba m wMCTa nepernGon

Kiacca  CTaieli  yBEAWNMBAIOTCH 10
15 25% Hausnicman Touxa rpaduka co-
OrRETCTRYCT YCHOBHOI BeMMHe TpeAcna
IPOUHOCTH — BPEMCHHOMY  CONPOTHBCHHIO
©, crami 3a aToii TOMKOH mMpONCKOAUT

abicuT b 06PABOTKM apmaTyp-
Hoil craym WX Takke yCTAHABIMBAIOT Ha
OCHOBE HMCIBITAHMS ITAJOHHBIX 06pasuoB
CTEpAHCBOi apMATYphl — HA OHOKPATHII
3aru6, a MPOBOJOYNOI — HA MHOTOKpATHbI
nepern6 Tlonmbie miactuieckue nedopma-

MeCTHOE Cykentte 0Bpaa ( Tax
liaIbIBACMAA LICiiKa) i pasphin Craiu Kiac-
con A-IlIp 1 Bp-I ycionio otmocaT K Msir-
KM T

18 CTepiiienoli apMaTypsl TOBBIIeH-
WOl TIPOMHOCTH 1 BICOKOMPOHOIE TpOBO-
IOKH, TaK HASHIBACMBIX mecpdbix CTacH
HETKOrO Ipejesa YNpyrocTH W npejielia Te-
KYSECTH Ha UIATPAMME «G — £ HeT, N09To-
My T01b3yI0TCA NOSTHEM YCIIOBHOIO Tipe-
€12 YIPYTOCTH 1 YCIIORHOTO NpeAena TeKy-
wectu

3a YCHOBHBIH upenes ynpyrocTi npuin-
MAIOT HANPAKEHHE, UPH KOTOPOM BOIHH-
KAIOT OCTATOYHBIC OTHOCHTCbHBIE AchOp-
Maw, pasisie 0,02% 0T IpeACTHHBIX
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mn B-IT
u Bp-II cocransor He Gosee 4%, 105T0My
OMHM HC PEKOMEHAYIOTCS JUTA KOHCTpYKIWA,
TIPOEKTUPYEMBIX € YNETOM Tiepepacnpesiene-
HUS YOWIHil 34 CMeT nacTHyeckux nedop-
Maimi apmarypul

KONCTPYKIIHH, ApMUPOBANIbIE HANIPATaE-
MOf BLICOKOPOUIOl  1IPOBOSIOKOH, MOTYT
TepATH HECYMYI0 CHIOCOGHOCTL BHE3AIHO,
BCJIE/ICTBHE XPYNIKOTO pa3phiBa apMatyphl,
©e3 SIBHBIX BHENIHMX NPUIHAKOB npuGim-
KAIOWETOCK PAspylIeHns, M0ITOMY Takue
KOHCTPYKI(HH HyK1a10TCH B GoJiee BLICOKOM
3anace HajeKHOCTH Xpynkuil paspeis ap-
MaTypsl 0GyCHOBJICH TeM, YTO IIPH HEa0CTa-
TOMHBIX ILIACTHYECKHX fiepOPMAnUsX CTamm




M BLICOKHX €€ TIDE/IBAPHTE/IHHBIX HANpPsAKe-
HUsX TIOCTEIHHE, HE NOJHOCTHIO MOralNasch
K MOMEHTY pa3phiBa apMaTyphl (cM pHC
15), CyMMUpYIOTCH © HANDSKEHMAME OT
BiCHHei  HATpyakH MIMEHHO 1O0ITOMY B
Npe/BAPHTEILHO HATIPHKEHHBIX  KOHCTPYK-
TWMAX 3aNPEMEHO NPHMEHCHHUE CTajiei © Hiu3-

HEHBI YCIOBHbIC OGO3HANCHMS, B KOTOPBIX
TepBas wipa yKasbBaeT KOMMUECTBO YIe-
pona B COTHIX 015X TpouenTa, I' — mapra-
Hew, C — xpemmuii, X — xpom, T — THTan,
11— nMpKOHHEA, a CIeAylOIHe 3a HUMH
P — NPOICHTHOE CONEPKAHME HIEMCH-
Ta, 33 CYET KOTOPOrO TOJYYEHH NPOY-

KHMH  TUIACTHYECKHMI
(xpynkue cramm) Xpynkuil paspeis Hamps-
racmoll apMaTypLl 0COBEHHO HaCTO TIPO-
SBIBETCA B MECTAX PEIKOTO ¢ Iepernoa,
HATIPMMEp NIpH HAMOTKE Ha IITHIPH MAjioro
JMaMETPa, NPH YCTPOUCTBE aHKEPOB M B 3a-
XBATHLIX MATAKHLIX YCTpOWCTBAx Xpymkuit
Pa3sphiB O6YCHOBIEH HENOMYCTHMBIMH IL1a-
CTUMECKHMH fehOpMAIWAMHE B DACTSHYTOH
30He apMaTyph (puc 43) OmacHOCTS Xpyni-
KOTO pa3pkiBa IPOBOJOKH BO3PACTACT C
ymenbmenyem orrowenns Dfd (D — a-
Metp posmka, d — MAMeTp apMaTyph)
OBphis npoBostokH Kknaccos Bp-1l u” B-II
TonHOCTHIO McKMiowaeTcs npu D/d > 60, ec-
JM e¢ MpEBAPHTCIbILIC HATIPSKCHHS He
npeBbINaloT (0,65 paspHBHONl  MPOMHOCTH
nposonok, u npn D/d > 25, ecam otH Ha-
e 3

HOCTHbIC THKK

12. ToisyyecTh W peaKcannst HanpsKe-
wil (peostorieckue caoficrsa) Mo noasy-
HECTBIO APMATYPhI NOHHMAIOT poct Aedop-
mawwii on parpyskoit Bo spemenn  Ona
YBE/IMMBACTCSA C TOBBILICHMEM YPOBH3I Hd-
TIPSKCHMM M TevmepaTypl

Tlog penakcanueii Hanpsokenuii
MAIOT CHWKSHHE BO BPEMCHH TPEiBAPH-
TeNLHBIX  HANPSKCHMA B apMatype  Apu
HKECTKOM 3aKPErICHII €¢ KOHLIOB, CTECHAIO-
wem  cBoGoanoe JlehopMHpOBAHHE  ap\vid-
TYpBI

Penakcalns Hanpsokenuii  3aBMCHT  OT
HPOUHOCTH M XMMMYECKOTO COCTABA CTAIH,
TEXHOJIOTMM  W3rOTOBJICHHS, TEMIIEPATYph,
TEOMETpHN TIOBEPXHOCTH, BEJIMYMHbI HATs-
KCHHS 1 YCHOBHIt NIPHMEHCHHS 3HATHTE -

obasat

Honu-

NPOYHOCTH TPOBOIOKH

[loBLINEHHE TPOMHOCTH — APMATYPHO
CTAmM W CONYTCTBYIOWIEE DTOMY yMCHBIIC-
HHE OTHOCHTEILHOIO YJUIMHCHHS TIpU pas-
phibe HABIO/AETCH TIPH BRENCHUH B COCTAB
CTa/i yriepojia M JICrHpYIOUMX 106aBok
(mapranua, KpeMHMs, Xpoma) I'Ipu Mapku-
poBke craseii,

Hoit
BITAKKOI TIPOBOIOK, TEPMUYECKH YIIOY-
HeHHAs 1 BLICOKOJIErMPOBAITNAS CTEpAIIERas
apmarypa

D10 CBOACTBO APMATYPHI OTPHIATEILHO
CckashiBacTcs Wa paboTe NpeaBapHTENbHO
HANIPAKCHHBIX KOHCTPYKIUMH, TAK Kak OHO
0BYCHIOBIMBAET TIOTEIO APMATYpOH WacTH

to6ankn (3STC, 20KI-CT, 20XI-211), npinvie-

Puc 43 Cxemut neperuGon

NPOBOJIOKM B POAMKAX
HpM MCnbITANHI
a—cxema I, 6-cxeva II,

1~ ponix, 2~ maranymuai 06
paserr

3aJIAHHBIX

wero
KOCTh H KECTKOCT HTUX kuHclpykuuu Pe-
nakcauus mManpskennii B apmatype  Bo
BpCMeHH  HMeEET  3aTyXalomwii  Xapaktep
B TeueHdc TiepBOro uaca TNpOsBISETCS
50 60% penakcauwm, 3amepentoii 3a me-
puon spemenn 100 4 B reuenme 5 8 sier
peJlaKcaus yBeamunBactcs na 55 85% 1
cpasnenmio ¢ peakcauyed nocie 100 4 Bui-
DEPAKH

TIp TenuIOBIKHOCTHON 06paBoTke H3-
jenmit ¢ HaTpATaeMoil apMaTypoii B Kame-
Pax mim aBTOKJABAX BCJCACTBHC MHTEHCH-
(PHKALAN TIOI3YHCCTH APMATYDLI pestakca-
s HATIPAKCHMIE B HEH NPOSBIACTCS 3HAN-
TeaHo peave TIpH 5TOM UeM Bbiwe Ha-
HAJILHBIC HAIIPSKEHUS apMaTyphl, TeM 6otb-
we pesakcawus wanpskenmi  Ha otom
SBACHAN OCHOBAHLI PA3HOOGPAIHBIE METO-
JIMKH YCKOPEHHBIX MCTIBITAHMH Ha pesakca-
Mo HanpsKemuii B apmarype  Ounako
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BCIEACTBUE TeCHOH BIAUMOCBA3N TOJyde-
¢ pesakcaimeil nanpskennii obinas Be-
JMYMEA OCTAIOWIErOCs  NPEABAPHTENLHOIO

Inavemys  pACYETHRIX  CONPOTHBACHMIE
HONCpeUHO apMATYphl Ry, (X0MyTOB, 0TO-
TyTEX CrepRn) B ZefcTas Tonpox

apMmatyphl c yBe-

IMMEHUEM HAYANBHOTO HANPSKCHMS
10¥eMy NpeBApHTELHOE HATIPSKEHHE ap-
MaTypBl NPHHHMAIOT [OCTATOMHO BBICOKUM

13. HopMaThBRbiE R PACHETHBIC COMPO-
Timaeans. HOPMATHBHbIC M pAcveTHbIC CO-
MPOTHBNICHNS SBJSIOTCH OCHOBHBIMH NpOU-
HOCTHBIMH XaPaKTEPUCTHKAMM CTANLHOI ap-

TP
01 HOPMATHBHHIMH TIORUMAIOT GpaKo-
BOUHBI MHHHMYM CONIPOTHBIEHHS apMa-
Typu R,, (U3M4eCKHA WM yCroBubI Tpe-
Jen  TEKYWeCTM TIpH  PACTSKCHMM — s
CTepkHeBOl apMatyphl (cM puc 42); 0,75
BPEMEHHOTO CONPOTHBIICHNS PA3PLIBY — JUTH
BLICOKOTIPOUHOA  TIPOBOJIOYHO  APMATYpBL
HopMaTHBHLe CONPOTHBJCHMS apMaTyphl
HbI B TPWIOK 12, OHM YCTAHABIMBAIOTCH
IOCTaMu M TapanTupylorcs ¢ Bepos
HOCTHIO He menee 0,95

Pacuernble CONPOTHBIICHUS —apMaTyphl
pactskenio R, NOSYMaioT acieHnem HOp-
MATHBHIX COMPOTHBJACHHI Ha KOH((HLMERT
HAACKHOCTH 110 APMATYPE Y, T € Ha KO3~
(MIMERT 3anaca MPOMHOCTH MIA APMATYpHI
(R;=R,,/v)) Tocaemuuii upumamaior 1o
TaGa 21 CHull 20301—84 B 3asucuvoctn
OT BHIA apMaTypbi

Pacueribie "COPOTHB/IEHHSI  apMaTyphl
oKkaTMio R, NpH Hajduumu ee  ClemIeHds
C BETOHOM NPHHHMAIOT PABHBIMH COOTBET-
CTBYIOWMM  PacueTHbIM  CONIPOTUBJIEHMSM
apvaTyphl pactsxenuio, wo ne Gonee 400
MTla (nn 330 MITa npu pacvere B crau
obsaTus); w15 apMaryput kinacca A-LIB ot
JHAYEHHS  IPUHUMAIOT — COOTBETCTBEHHO
pasiibivu 200 1 170 MIla

TMpu pacuere KOHCTPYKIMIA M3 THKEIOrO
MEJIKO3CPHHCTOrO M JIerKoro GeTOHOB, st
KOTOPHIX PacteTHoE CONPOTHBICHHE GeTona
CKATHIO IIPUHATO C yueToM Kod(huimenta
yenopuii pabothi 0,9, HOPMBI JIONYCKAIOT
NPUHKAMATH 3HAYCHUS RM, PaBHBIMH 115 ap-
marypsl  kaccon  A-IV, AT-IVK — 450
Mlla At-IVC, A-V u Ar-V, A-VI u Ar-VI,
B-II, Bp-II, K-7 u K-19-500 MIla Dro

i bIO

Gerona &, M COBMECTHOM paGoTOl GeTona

nyTem WX ym-
HOKEHMS Ha KoohuimMeHTh yenoBuit pa-
60THI apMaTyphl ¥,,, YIMTBIBAIOIIMMHU OCO-
GennoCTH paGOTH NOTIEPEUHON apMaTyphi
Ha neficraue ToNepeHOM CHABL @ @) Yy, =
= 0,8 He3aBUCHMO OT BUIA M KJIACCa apMa-
TYPHI, OH YUNTHIBACT HCPABHOMEPHOCTL Pac-
NpEACIENNA HANpSKenuii B apmatype 1O
JIMHE  HAKIOHHOTO CeveHUsi BCIC/ICTBHC
MAJIOro pacKpLITHA HAKJOHHOH TPEwMHbI
BOAMIN CKATOM 30HBI, NOYTOMY TIPOUHOCTH
OTOTHYTO# W TIOTIepeMHO ApMATYPHI 110:1-
HOCTBIO  He  memoabayercs, 6)

=09 — 119 CTEPKHEBOH apMaTypLI KiIacca
A-IIT imameTpom Menee /3 anameTpa npo-
JOJBHLIX CTEPAHEI 1 JUTH TPOBOJIOHOM ap-
martypbl kiacca Bp-I B cBapmeix xapkacax,
OH YUHTHIBAET BO3MOXHOCTL XPYNIKOrO pad-
PYUICHUS CBAPHOFO COCIMHENMA 3HAYCHMUS
PaCuCTHLIX CONPOTMBJICHMI apMaTYphl NIpH-
BejeHb B npHIoK. 13,

Pacuerume conporunsenmsi R, R, R,,
AL TIpEACAHEIX COCTORHIT TICpBOfi lpynnu
¢ yderom

uil  paboTh  apvaTyphl 7, (CHull
20301—84, Tabn 24) Hanpuwmep, v, <1
(CHull 20301— Tabn 25), yu<l
(CHuII 203 0184, 1261 26), Y,5 = L /1, <
<1, Vs =L/, €1, yunmuaiommmm cun-
JKEHME (/1M TIOBLINIEHHE) PACUETHBIX CONpO-
THBIICHMI apMaTypbi BCIE/ICTBHE QHKCPOBKH
apMaTypel B 30HE TEpEiavM  NpejBApH-
TeABHLIX HANPHKCHMH C apMaTYpHl Ha Oc-
Tou 1 ApyrHe (GaKTopsl BO3MOKHOCTE npe-
BHUICHHS YCJIOBHOTO TIPE/ie]a  TEKyuecTH
Go,5 B TIPEACILHOM COCTOSHHH BLICOKOTPOU-
Woii apmaryput kmaccos A-IV, A-V, A-VI,
B-II, Bp-II, K-7 u K-19 ysursimaior xos-
(PHLHEHTOM YC10BHil PABOTHI APMATYPHI Y46
Yem MeHbIIE OTHOCHTENILHAS BBICOTA CKA
Toiit 30HB & = x/ho, TeM BhIIE HTO TIPEBBI-
wemte Tpu cobmoaenun ycrosus &< &g,
rae £R — NpeiesbHas OTHOCHTE/bHAS BBICO-
ta ckatoii somb [dopmyaa (135)], mpu-
HAMAIOT KOMppunmenT
Te=n-(n-1)(2E/E - )<,

(64)

W apmatyps  Pacuethbie  comp

APMATYpLI U151 NPEIELHbIX COCTOSHMI BTO-
POl FpYIILI (CM  HHKE) YCTAHARMBAIOT IPH
koapuimente y, = 1, T
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R, on

raen — T, JUTA ApMATYPI KJ1ac-
ca A-IV 1 =12, kaaccon A-V, B-II, Bp-II,
K-7, K-19 m = 1,15, knacca A-VI 1= 1,10,
&=x/hy, X NONCYATBIBAIOT C YIETOM CO-



OTBCTCTRYIOMIHX  KOIPGUIMEHTOR  yCTOBMiE
pabort (Ho Be3 yuera koobdUIUCHTA 7,s)
1o (opwyam (160), (187), (269)  sasucu-

TIpH UPUMCHCHHU B UPOCKTHPYCMbIX
JNEMEHTAX HAUDATacMOli W Heaupsracmofi
apMaTpr PA3THYABIX BHAOB KaX/Ibli M3

MOCTH OT BUJA CHIOBOTO R
npuRMMaloT To npuiok 17 Tpu ueHrpaﬂb—
HOM U BHELGHTDCHHOM (€CTH POROTBHAS
cuna N pacnionokena MEky paBHOCH-
CTBYIOIMMHU YCUIUAMM B APMATYPE) pacts-
KEHHU TIPHHUMAIOT Yyq = 1|
Koodupsent yerosuii padotsl v,, He
YUMTBIBAIOT JUIS APMATYPBI HICMEHTOB" pac-
CYMTHIBAEMBIX Ha JICHCTBHE MHOTOKpATHO
fics marpysiu,

Hoii BuoTHYyIO (663 1a30p05), akenayaTu-
PYeMbIx B arpeccusioit
navenie Moy ynpyrochl apwmaTypht
E, cHWKaetes 1O Mepe BO3pACTaHUs ec
npounoctn  Hanpuuep, Juis  apMatypit
Knaccon Al u E,=2110° Mlla,
a juis apwatypel kaacca Bp-l E,=17 105
MITa (oM upunok 12)
14. Tlonsrue 06 oGoBuenHRIX yewmtsx.
B OBlLieM CYHAC B CCHCHUH DIACMENTA Mo-
KET HAXOAUTLCS HAUPATaeMas W HEHaups-
TAEMas apMaTypa WM HCHANDATACMAS ap-
MATypa  Pa3HBIX  K7AccoB (M puc 1)
C [enBI0 KOMIAKTHOMO HANMCAHUA pac-
“eTHEIX POPMYA HCIONEIYIOT NONATHE 060-
rmicHnbIX youw it B pacTANYTOR U B oKATOH
apwmarype R,A, u R, A, B kaxnom w3 orux
Cy9ach B COCTAB PACTANYTOI WM OKATOM
APMATYDHI MOWCT BXOJNTE HEHANpATACMAA
W HanpAracMas apMarypa
pacueTax BhpuKeii  oGoGeIIbX

B pacueTHRIX
c oooTneTc’rBymumM PACUCTHLIM CONpOTH-
BICHHEM, T € B O0uEM Buje
(66)

spi

Ry = LRy + LR
0 0

§ 12. Cnocodsr u MeToab!
MATKENHS ApMATYphl

1. Cnocodmt marskenns. [TpeaBaputeib-
HOe OBKATHC KOHCTPYKuMii  BHINOMNHSIOT
B OCHOBHOM JBYMS CHOCOBAMH  HATHKC-
HHCM APMATYPhl Ha YOI (10 6CTORMPOBA-
Wug) W Ha GCTON (NOCIC GCTOHMpOBAMS
W satsepacHus Getona) Ha BrGop criocoba
HATSHKEHUA APMATYPEL BIMAIOT MHOTHC yC-
JIOBMA  HAIHAUCHHC KOHCTPYKIMHM, COCTAB
apMaTypHeIX pabor, Buj 060PyAOBAHMS LI
OCYIIECTICHHS TPCABAPUTEILHOFO HANDS-
HKCHUS, TPYJOEMKOCTH U CTOMMOCTH apMa-
typel B jeie HauGoawmiee pacupoctpatic-
HUC TOAYMWT CHOCOB  Hamsdcenus  apma-
mypbi na ynopei, NOTOMY HTO B GOJbIIMH-
CTBE CIIYMACH Ol OKA3BIBACTCA BOJIEE IKOHO-
MHYHEIM IPH MACCOBOM  3aBOJICKOM IO~
M3BOJCTBC YCHIMA HATSHKCHHA ApMATyphl
BPEMCHHO (40 GETOHUPOBAHMS) NEPENAIOT
HA CHCLMAILHBIE YIOPh KECTKHX CTCHI0B
(M puc 31), marpuu win na popmy Hars-

yeuuit 3amensIoT cymmoii p yeu-
Dl B HemANpSTacMoli 1 HAUPAracMOi ap-
MATYPe, T ¢

RA, samensior a (R, + Ry, A,),

Ry A, » » 1R‘KA(+U,£/1,',),
o (65)
RS, » » (RS, +R,S,),
RS, » > (RS 0,8,
rae R, R,,~ COOTBETCTBENHO pacveTHbIC

CoUpOTHBICHUA NPOAOABHOI  HeHATpATac-
MOl U HaupAracmoii apmaTypni, pactiolio-
KeHnoit B pacTANyTOil 30mc cesenns, R,

KCHME APMATYPBl HA YNOb NPHMCHAIOT
pu VEMEHTOB  CBOpHBIX
KOHCTDYKUMi  CTCPXNAMH, TPOBOZIOKAMI

u kanatamu TIpu 9TOM JUIMHA JHHCHIBIX
CBOPHBIX JICMEITOB MOXKCT JIOCTHFATH 24 M
w Gonee, a jumma uanencii — 12 M Or-
NYCK HATSKHBIX YCTPOICTB (nepeaady ycu-
JIMiE ¢ apMaTyphl Ha 6ETOH) OCYIIECTRIAIOT
npu uepejaroynoil npounoctn 6Gerona Ry,
(em upuok 1) UroGut uaGesats paspyiic-
Hus GCTOHA B TOPUAX OJIEMEHTOB, OTHYCK
HATSKCHUS APMATYPHI POUIBOAST NOCPCA-
CTBOM  HATHKHOW — MAMHBI WM Crie-
WHAIBIBIX YCTPOlicTs CHavaila yewnue Ha-
Tkemus cnmkator ma 50%, a satem a0 0
Ha/IcKHOC aHKCPOBANKC APMATYPEI B GETO-

pacuernue conp
JCHHA HCHATPATacMOif W HATDATACMOli ap-
MATYDH, DaCIlonoRCHHO B CKATOM 30e
ceuchn A, Al Ay Al S, Sy S,y Sy~ oM
yeopHnIe 0Go3MANCHS

T 3 cuet ou nipo-
uanposanoii apmatypsl ¢ Geronom

TIpu namsoicenuu. apmamypsi na Gemon
NPOYHOCTH GETOHA K MOMCHTY OBXKaTHA
KOHCTDYKUHN IPHIMMAIOT HC MCHCE mpoti-
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Hoctn R, Hammkemwe apmarypu ma Ge-

TCPMUUECKH, MEXATHIECKHil, IICKTPOMEXa-
HHYECKHH 1 (UINKO-XUMUUCCKMit

TOH BOIMOXHO KaK B JHHCHHBIX (6anxax
CBASIX), TAK U B KPYFIBIX P (a

NOPHBIE TPYOBI, CHIOCHL, PE3EPBYaphl) Ap-
MHPOBAHHE TUHCHNLIX H/ICMEHTOB HPOH3BO-
JAT KamatHO! WM NY9KOBOH ApMaTypofi,
a KpYI/biX — IPOBONIOYHOI WM KaHaTHOM

2. merox.  Cyur-
HOCTS Cro 3aKIOHACTeA B TOM, 4TO HeobX0-
JMMOE OTHOCHTEILHOE Y/ THHEHUE €, ApMa-
Typhl, conmeroraymmne JATAHHOMY HANPA-
Keuuio B neii (o, = £,,E, o puc 14 u 15),

(nocpeacTeoM p 06-
MoTKH)

TIpu HATAKCHUH ApMATYPL Ha GCTON
JIAHEHHBIX  JNIEMEHTOB CHAYANA H3IOTOB-
NS0T GOTONMBH WM ClaGOAPMUPOBANIb
JICMEHT, B KOTOPOM NPE/IYCMATPHBAIOT Ka-
HATBL WM UA3R UIA UPOTIYCKA patovcii ap-
MaTypsl Kanaibi, Ipessiaionme Auamerp
apmatyphl Ha 5 15 MM, co3ator B Geroue
YKJIAJIKOH  M3BIICKAEMBIX yCTOOBpa3oBate-
JICii (CTAJILHBIC CITMPAJH, PE3MHOBHIC UUIAH-
M) WM OCTABIACMBIX  TOGPHPOBAMHBIX
cranbimix TpyGox Iociie npuoGpeTenns oo-
TOHOM HEPEAATOUNOI upounOCTH R, B Ka-
HATWI WM A3h1 TPONYCKAIOT pabouylo ap-
MATypy W HATATHBAIOT €¢ C yUOPOM Ha-
THKHBIX it BEHHO

y ICKTPHYCCKHM HATPCBOM apMa-
TYpbl /0 COOTBETCTBYIOMIEll TemmepaTyphl
(50 He Gonee KpuTHICCKON)

2, =0t (67)
TAC (— TEMIEPATYPA HATPEBA ApMaTyphl

3a KPHTHHYECKYIO TEMIEPATYPY HArpeBa
HANPATAEMOI apMaTyphl, UPU KOTOPOii He
UPOHCXO/MT CHUKCHHS €¢ IPOYHOCTH, HpU-
muvator 400°C — 118 crepknesoii apma-
TYPBI, BIJUOUAA TCPMUMYCCKH YNIPOMHCHHYIO
(kpome AT-V u AT-VI), 300°C — ans apma-
TYPBI U3 BHICOKONPO4HOH NPOBOJOKH jMa-
MerpoM 5 mm 1 Goiee, 350 u 450°C — co-
OTBETCTRENNO JUIA KAHATOB AUAMCTPOM 9
i 1S MM Komusl Harperoii apMatyphl Ha-

na Geron anementa Tlocne HATsKEHHS KO-

JAEKHO B ynopax GopMBl WM

HILY apMaTypLl

HHCTBIM GeTonoM)

CTCH/IA, UPENATCTBYIOWHX €¢ YKOPOUCHUIO
npu 4TO COB/MET peABAf
Has ap- renbHOC
MATYpEI ¢ GETOHOM M BAIMTH €€ OT KOPpo- B obuiem ciyuae Temnepatypa Harpesa
3HH, KamJIbl W 0A361 3ANOMHAOT 1107 ABIC-  apmatyphl
HHEM UEMCHTHBIM DACTBOPOM  (MeNKO3ep- A A
Sy B £t )<t (68)
fx, ol A

Crioco6 Harskenms apmatypsl na 6eTon
B M 3T
JUMHHOMEPHEIX (UuHoll 24 M 1 Gosee)
1 BOJBUICVCDHLX HEPAIPCIHLIX KONCTPYK-
i, TAK Kak OH [O3BOASET. CcOOMpATh
cambie pastoOGpAIMLIE KOHCTpYKUUM (6a-
JIOYHBIC, PAMHBIC, [POCTPAHCTBEHHBIE) W3

rae Ay =4 5 MM — u3bniTouHOE yAIMHC-
HHC  apMaTypel Juis  Gecupenstcrpennoif
yKIaaku ee B ynopsl Gopm, [, — juimna na-
FPEBACMOrD  YUACTKA  APMATYPBI, &

= 0,000012 ~ xoxpduuenttemuepatypio-

OTACILHBIX COOPHBIX OHHBIX Di1C-
MenToB 6e3 CBAPKH 3aKII/INBIX JCTANCH; pe-
b
"

ro apMaType, rpaa
Tlocse npuoGpereis Geronom nepesa-

r
OCYMIECTBIATH UPEABAPHTEILHOE HANPSKE-
HHE B HECKOJILKO HTANOB B IPOIECCE BO3BE-
JICTuA COOPYKEMHA W pocTa Harpy3ok Bee
5TO  CHOCOBCTBYET CHUKEHWIO NPOFHGOB
W oblervenuio KoncTpykiun b uedom o
CPABHCHHMIO € MCTO/IOM HATSHKCHHS apma-
TYPHl 12 yiopuI ol BoJiee TPY0eMOK H3-3a

TOUHO TP Ry, aiuKepst

M APMATYPA, CTPEMACH COKPATHTHCA J10 11CP-
BOHAYAJILHOTO COCTOSNMSA, OOKuMaeT Geror
© 3/IHHHIM HATPAKCHUCM  DIICKTPOTEPMIH-
4ecKkuit  Cnocob  MO3BOASCT  HATATUBATE
crepxuenylo apmatypy Ao 09R,,, a upopo-
nounyio u npsenyio — 10 (0,55 0,60)R,,
M PA3MEWIATL € B TOMHOM COOTBETCTBHH

YCTpOiiCTBA  KaNaJIoB,
PACTBOPA B HHX, CHOKHOCTH HATKCHHUS Ap-
MATYpBl H aHKCPOBKM ee B Gerone

TIpn npoM3BOACTBE MPEABAPUTENBLHO HA-

¢ pactsr you-
nHAMY,

DeKTPOTEPMHUCCKHIT METO/ HATKCHHS
apmarypbt paspaboran B CCCP . nava

puc-

¢ 1958 1 On najiexen B pabo-

NPOCTPAHCHHC 4CTBIPE MCTO/IA
TEABNOTO HATAXCHINS APMATYDHL. SICKTPO-

82

, MmaioT noaro-
My oty nauGonumCe pACTpOCTpUIEIIS



B 3aBOJICKOM IPOM3BOJICTBE CAMBIX Pa3fo-
06pa3HBIX COOPHBIX IMEMEHTOB UTMHOH 10
24 M ¢ HANPArACMOii CTEPKHCBOH W KamAT-
Hoil apMatypoii

3. Mexanmveckuit meron. Cymuocts ero
3AKTOYACTCA B TOM. 4TO HeoGXoaMMoe oT-
HOCHTE/IbHOE  yamHenue (g, =Al/l, rne
Al - a6COTIOTHOE  YAIMHGHUE) APMATYPSI,
COOTBCTCTBYIOMIEE  3a/IAHHOMY  TIpEABAPH-
TeABHOMY HAIDIACHWIO B Hoii (0, = 5,,E,)
NOYYAIOT BEITSAKKOM aPMATYphl HATHKHbI-
it

HHS APMATYPBl, 4TO NOJIHOCTHIO HCKTIONAeT
0OpBIBEI apMaTypl (0COOEHHO Ha neperu-
6ax MU HCTIPCPLIBIOM APMHDOBAHMH, CM.
puc 31) B 5ToM 3aKTI0MAETCH MIaBAOC Tpe-
MMYIIECTBO KOMOWHUPOBAHHOTO METOAA Ha-
THKCHHUS APMATYPhI 110 CPABHCHHIO C MEXa-
HUMECKHM HJIH 2JIEKTPOTEPMHUECKIM.
KoMBurHpOBaHHBIM METOOM  HeJieco-
OGPA3HO HATATHBATL BHICOKONPOMHYIO HPO-
BOJIOUHYIO, KAHATHYIO W NYUKOBYIO apMarty-
py B nocnennue rommi oH mnosyuaer pac-

(rusp uBUH-
TOBBIC JIOMKPATEI, TPY30BBIC )CTpOMCTRA
C CHCTEMOIl GIOKOB. PhI4aroB M OTTHKCK,
ACBeAKH C TOMCTIACTAMI H JUIAMOMETa-
mH, pirsiecKuc

KIIOWH, PA3HOOGPA3NbIE HAMOTOMHBIC Ma-
WHHBL — NPH  HETIPEPLIBHOM  APMHPOBARHM
oM pic 31) NOCPEACTBOM TEXHOMOHYECKIX
(U1 BPEMEHHOTO  3AKPENJICHHs APMATYPDL
B HACAKILIX. MEXaHH3MAX) HTH KOMOWHIPO-
BAHHBIX (KOHCTPYKTHBHBIC H TEXHOJOFMC-
ckue) 3akuMon OH UPHIOJICH TPH HATHKC-
HUM APMATYDH KAaK HA YOOpbI, TaK H Ha
6eron Mexanuueckum cuocobom vaime Bee-
ro  HATArMBalOT
H TIPOBOJIOYIYIO APMATYPY, & TAKKC CTCPK-

npu
apMUPOBAMMU KOHCTPYKIHi) Pacxoji apvia-
TYPSL B KOHCTPYKIMSX C HETPEPHIBHON ap-
MAaTypoii (KAHATHON HJIH UPOBOJIOYHOI) 110
409, MeHLIE O CPABHCHWIO C KOHCTPYK-
muAME ¢ OObHOH Tuneiinoli apMaTypoi.
CKOpOCTh NOABEMA TEMIEPATYphI He Gonee
30.. 40°C B cexynpy. Paauyc neperuGa xa-
HATOB HA LUTHIPAX NPH HEIPEPHIBHOM APMH-
POBAHMM JIONYCKAETCH He MeHee S jHaMe-
TPOB KaHata.

HarsKenne apMaTypel HA yUOPH 1po-
M3BOAT MCXAHMUCCKHM, OJIEKTPOTEpMHUC-
CKUM WM KOMGHHMPOBAHHLIM MCTOMAMM,

HeBYIo apMaTypy UpH
KCHMH BCCX APMATYPHMIX CTEPANCH NOCPCI-
ctRoM Tpasepe (cm e )

OcnosHbIC 1

KaHATHYIO,  DYYKOBYI0O @ Ha GETOH — TOJNBKO MEXAaHWIECKHM METO-
JoM
Hars- 5. ®du i meron.  Cym-

HOCTh €70 JAKIORACTCA B CAMOHATPAREH N
KOHCTpyKuUii

ro  cnocoba unmxcnm 3AKIIOUAIOTCSH
B TOMHOCTH M OMCTpOTE NOJYHCHUS 32~
JIAHHBIX  TIPCABAPHTCIRHBIX  HAUPSKCHU
B apMatype
OCHOBHBIC HEIOCTATKH JIOCTATOMHO J10-
POTOC HATAKHOE OGOPY/OBAHHE W CHOK-
HOCTH  mpom3BojCcTRa pador Bo  MHorEX
caydasx (0coGeHHO JUIs MacCOBBIX W3/Ieiuil
OrpAHHMENHOI IPOTHKCHHOCTH) CHIOCOD Te-
TPEPBIBHOTO APMUPOBAHUSA H3/ICIMH HAMO-
TOUHBIMU MAIUIMHAMHA OKAIBIBACTCH 3HAUM-
TEBHO BHIFOJHCE 110 CPABHEHHMIO C JAPYTUMH
TAK KaK OH He B J10-
CTATOMHO IOPOTHX TCXHONOIMMECKUX 3KH~
MAX u TI03BOJSET NOJAHOCTBIO ABTOMATHIN-
pOBATh NPONECC HATSKCHHS U YKIAJKWA
ApMATYphl B TOYHOM COOTBETCTBHH C JICH-
CTBYIOUIMH YCHIMAME
4. Komounuponamnniii Meroa. Ow npes-
CTABISET COBOM COBOKYNHOLTL MEXAHHYC
CROTO I VIEKTPOTEPMHULCKOTO MCTO/I0B HA~
TOKCHM APMATYPbI VCHIING MCXAHUICCKO~
O HATAKEHMS UPH ITOM NPUANMAIOT HC
Goice 25. 30% ot OBWICTO YCHIIMA HATSKe-

L oHeprum ocs
nementa BPIT Onoitel nokasauam, uro 6e-
TOMEI HA TAKOM [CMENTE TIOC/IE NOCTHKCHMS
npousocrn 15 20 MITa, oecneuusasomeit
JIOCTATOMHOC CHCIJICHHC HX C apMaTtypoi,
PACLUMPASACH, BHIIYKAAIOT YUIMHATLCA ap-
MaTypy. HEH  CO3/1AI0TCH  npeABapu-
TC/BHBIE HATPSKCHNUSA, 0GKHMaIoUme 6eToN,
Perymupys 103upoBKO#i paciudpenye nanpsi-
TAlOMEro UEMEHTA H COOTHOLICHHEM ILIO-
wmasci ceuenus apmMatypbl u Getona pacuu-
pele Kelie306eTOoNa, HOYHAIOT IMPOKHIT
JIMATIA30H TIpe/iBApUTENLHOro obxXarns 6Ge-
rona (3...10 MITa). CamonanpsukeHnbie xe-

KOHCTPYKIHH 1101y wn-
POKoE pactpocTpaneiite (HaupHMEp, B NPo-
M3BOJICTRC HATIOPHBIX TPY6)

. 32%UMbl nANpATaemMoii apMarTyphl. Tex-
HOJOTHMECKHE  JAKUMBL MOFYT Obith Ha-
PYKHBIMU (BHC KOHTYPA M3/ICAMA) W BHY-
TPCHHUMH (BHYTPH KOHTYpA 13/1e/us), 00~
PA30BOI0 MCTIONBIOBANMA M MHBCHTAPHEIC,
T © HCTOMBIYEMBIC MHOTOKPATHO

KonCTpykunio  TeXHOJIOTMYECKHX — AHKe-
POB  O/HOPA30BOrO  HCIONBIOBAHMA  AIA
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7

Puc 44 JaxuMbl CTepAHEBll apMaryph
a— becamennas rononxa, 6 — up

4 — obwaran waii6a, ¢ — Hapewoii KouCW ¢ I
4~ xoner
7 — obkaras waiGa

CTEPKNEBOH APMATYDSI IPHIIMAIOT B BU/E
BLICAKCHHBIX TONOBOK (pHC 44,d), upupa-
PEHIKIX KOPOTHILCH (pUC 44,6); nakomnemu-
KoB (puc 44,6,2), IPUBAPUBAEMBIX K KOHLAM
CTepkHeH, — LI apMaTyphl Kiaccon A-1V,
AV, ArIVe, ofkarex —mai6 (puc
44,0)— ans Hecapupaemoli  apmarypul
xnaccon At-V, A-VI, AT-VI, rack, napuiam-
BACMBIX HA HAPE3HOH KOHEN CTCPKHA (puc
44,¢) HauGonee PaumOHATHHIM ABAACTCH
AHKEP B BUJIC HAKOHEMHUKA C© 0BKATOM Waii-
Goil  OcHOBHOE €ro NPCHMYIIECTBO 3AKIIO-
WAETCA B OTCYTCTBUM FOPHUMX NIPONCCCOB
upn m3rotoBscnun ankepa Baarosaps oro-
My TIPOMHOCTH APMATYDBI BGIH3N AHKEPA HE
CHUKACTCA 32 CHCT CC OTKMrA JHAMETD KO-
POTHIIE] M ONOPHBLIX KoJien W 1Iaii6 olpe-
JICIAIOT PACUCTOM HA MCCTHOE CKATHC MA
TepHASA YIOPA, @ JUIMHY CBAPHBIX IHIBOR
W MOLIHOCTH PeabGbl — HA cpe3 cuoii P =
=0,,4,, Tonmumna maiios H = Cd +2, rae
xoopduuuent C=07; 0,85, 1 u 12 upn-
HEMAIOT COOTBETCTBEHNO /UL apMATYphI
xiaccon A-1V, ATV, Ar-VI u At-VI
OUM W3 yAQUHBIX  TEXHONOIHHECKUX
AHKEPOB ABIACTCH M0IYABTOMATHUCCKHIH 3a-
skuvm HUMOKBa  Kommuiekt Takux 3aXumon
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BAPKA KOPOTBLLGH, o — IPIBIDED KOTLAL, @ — WPENOR HAKONEHIIK ¢ mnxun
xa-

— apvatyprkie cTepkiu, 2 — KOpOTHWH 3 — an

uo, 5 — raiixa, 6 — crazbioi s uasonoo ¢ WAPe3KOl, MpHBAPKBACMB K apanype,

W3 COMH MO/ENCH TO3BONSCT HATAIMBATH
Boe BHL KanaTHoi (pHC 45, a), CTEpKNEBOi
(puc  45,6) u upoBojowHO apMaTypHI,
BKIIOUAS APMATYPY U3 HCCBAPHBACMBIX CTa-
el 3wKuMBL He TpeGYIOT CHCHMATHHOl
HOArOTOBKM KOHUOB apmatypsl Mx Jierko
HA/ICBATD 1 CHUMATI OCHE COPOCA HAIpy3-
KN 3aXHMbI TI03BONSIOT HATAFUBATH APMa-
Typy 6es pucka obpesa a0 08 09 or
CBOCTO HOPMATHBHOFO coNpOTHBICHHS Oc-
HOBHOW X 3aKInotaeTes

HEIOCTATOK

Prc 45 TonyanToMarieckuii asum

@~ ATH KAHATHOW ApMATYPH, 06— A% crepKHCRO
apmaryph, | — xamar,2 — saxumuan ry6xa, 3 — kopnyc,
4 — cTepwuenas apmarypa




B CPABHMTCNLHO GOMBIIMX FaGapHTaX, 4TO
3JATPY/HACT WM HCKTIOUACT HX PUMCHEHHE
TpU  TYCTOM  PAcUONOKEHMH  APMATYpbI
B Gajskax M epmax

7. BemuMma WaTsiemus apMatypel pac-
TANYTOl 30K (30HA HOPMAILHOFO CCHCHUS
SlIeMenTa, PACTAHYTAS OT AeHCTBHS BHEW-
HEX CHJL, 110/ HOPMAJILHBIM TOHUMAIOT Ce-
uCHUE, TCPICHANKYISPHOE TPOAOIbHOI 0CH
anemenra)  Bemwinny  npeasapurcanioro
HATHKCHHS apmarypu pacrsmymu 30k 1O

CTOPE6pUCTEC TNTH! ¢ pebpami B CKaTOl
30He) OUBITB TOKA3BIBAIOT, 4TO TPEHMHO-
CTOHKOCTE M KECTKOCTh DICMEHTOB C Pa3BH-
Toii pacTAHYTOH 30HON 0BeCTIEHHBAIOTCH
TP MEHDIICM 3HAUEHHH G, eM B YleMEH-
Tax ¢ passuToii CKaTO 30HOH (TaBpoBHIC
cevenns ¢ moiKoii B ckatoii souc) [pu
MCHBIICM HATSKCHMH APMATYPHI PACTAHY-
70t 30MBl NOBBIIIACTCA TPUMHOCTONKOCTS
(B CTAIM W3rOTOBNCHNUS) CHATOM JOHBL KOH-
CTPYKIHH, YUPOWIACTCH NPOMIBOACTBO pa-
60T B KAYeCTBs it

0 3 tenmit

Uem ona BhIle, TEM Byner

npeaBapuTenbioe obxatue Geroma, a cie-
., BbE T ii

B KECTKOCTD KOHCTPYKIIMH.

OJIHAKO YPEIMEPHO GOJIBINIOE Tpe/BAPH-
TELHOC HATPKERNC APMATYPHI OTACHO W3-
3a cc OOpBIBA UPM HATSKCHHH, 3HAH-
TEALHBIX OCTATOYHBIX AchopMaumii, pasiap-
IMBamMs GETOHA TPH Cro OGKATUH, NOABJIC
HHSA HEJONYCTHMBIX PACTATHBAIOUMX HANDS-
KEHWH B GETOHE M MOKET NPHBECTH KOH-
CTPYKIHMIO B IPCACIBHOC COCTONMHC 33 CHCT
UPOCKAILIBIBANNS APMATYPBL B TOPUAX DiIC-
MEHTOB WM B &HKEPAX B MOMCHT OTHYCKA
HATSKHBIX YCTPOHCTH.

CAOCTATOHOC  TIPC/BAPUTENLHOE  Ha~
UPAKENHC APMATYPHI PACTARYTOM 30HbI MO~
HKET TAKKS UPUBECTH KOHCTPYKIMIO B TIpe-

3a XapaKTEpHCTHKY TIpE/iBa-
PUTEBHOTO HATDSKEHHsS APMATYDHI pacTs-
HYTOIi 30HbI IPHIMMAIOT HANPAKENHE b Ha-
TsyTOli apmatype 6e3 yueTa noteph oy,
JciicTayloutee B neii 10 oGKaTHA Gerona
Hanpsmkenue G, b apMarype, HATAFMBAC-
MOii Ha YOPSL, KOHTpOIHpYeTCs UpHGOpPa-
M 0 OKOHYANMS €C NATAKCHUS, NOITOMY
€10 HAIMIBAIOT KOHTPOJMPYEMBIM HAIPSAKC-
HuCM M 0GO3NAYAIOT O, 5

O (69)

1=0,, = 03— 04,

TAC G3 M G,— NOTCPH HAUDSKCHMS B ApMa-
TYPE COOTBETCTBCHHO OT JeopManuy anke-
POB U OT TpeHus o6 OrubAIOMME NpHCTIO-
coienus (e mwke) B KOHCTpYKIMAX
C HATSKCHHCM APMATYPHI HA GCTOH KOHTPO-
ouimuaeTes ot

Jesbroe 3a cuer
HETONYCTHMBIX  IPOTHBOB, UPCAK/ICBPEMCH-
HOFO 0BPA3OBAHMS TPEUIMH, HEAOUYCTHMOM
UIMPHHBI PACKPRITHS TPCIHH  MuHuMaib-
HOE HATSKCHHC APMATYPHI UPHHEMAIOT M3
YCIIOBHSA 0BCCTICHCHHS IPOCKTHORO HOIOKC-
U HATATUBACMOl APMATYH (HCKIIONCHHE

orp: o

PHCKPHITHS TPEUINH W HPOrHGA

MakCHMAIbHOE  HATSKCHHE ApMATYPhI
UPUHHMAIOT 4) B KOMbLCBOH HAUDAIACMO#
apmaType HATOHBIX TPY, TAK Kak omiac-
HOCTH €6 PAsPhiBa B PEAEIbHOM CTaHH pa-
GoThl TpY6H Masla H3-3a MAJOH BEPOATHO-
CTM  TOBLINEHHS  BAYTPCHHCrO  JABIEHNUS
nocie oBpazosamns TpewmH B Tpyde, ©)
UH  BPOMCHION  TCPCTAKKC  apMATYpHl
© UEABIO NIOBKINICHUS CC IPEACA NpOOp-
LHONAJILHOCTH WM YMCHBIICHHA TOTEPh OT
PellaKcauny HAUPSKCHUI, & TAKKE yMCHb-
HICHHA TO/IATAUBOCTH 3AKUMOB

Bojiee Hu3kue npeABAPHTENLHBIC HAUPA-
HKCHMS UPHIMMAIOT /TS CCHCHHUT IEMCHTOR
C paseMTOfi pactaiyToii 30moil (Miorony-
CTOTHBIC W TUIOCKHE IJIHTHI NICPEKPhITHI; -

UPC/IBAPUTEILHOTO G, HA BEIWWHHY yUpY-
roro ofwatus Gerona oo, Ero o6oa-
HAIOT O, » W ONPEACISIOT H3 yCA0BUs obec-
HCHCHHS B PACHCTHOM CCHCHUH HANpAKCHUiE

oy =Pl Peory/ld. o
(P Ay = Pyl T

Cean2 = Oy "

rie G,, W G, onpeacaor 6e3 yuera no-
TePh NPCABAPUTCALHOIO HATPSKCHUS, P 1
€4, oupesensior no gopmyiam (88) u (89)
UDH 3HAUCHHAX Gy, H G, C YHETOM MEPBBIX
HOTEPh UPCABAPHTCILHOTO HAUPSKCHUS, Vy,
ofosHatenus e e, 410 u B opMy-

B orpaalomux KOHCTPYKuuAX M3 Jier-
Kkoro 6erona kiaccos B7,5 u B12,5 snauenus
Gent M Gppyz MPUHUMAIOT COOTRETCTBCHHO
ne Gonee 550 u 400 MTIla

IMpeaBapuTeNbHOE  HANPSKEHHE  ApMa-
TypBl Gy, UDMHMMAIOT C Y4eTOM jomy-
CTUMBIX OTKJIOHCHWH p NPEABAPHTEILHONO
HAUPAKCHUA, UPH OTOM JUIS  CTEPKHCBOH
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u ii apMatypei co-
monaTs yenosus
G+ PSR, ¥ 0, —p203R, ., (7))

3HaueHuA p NPH MEXaHHYECKOM Criocobe
HATSKCHUA APMATYPBl IPHHUMAIOT PABHBIM
0,050,,, & UPH YAEKTPOTEPMHIECKOM

p=30+360/1, (72

B apmarype
KCHHLIX KOHCTPYKIHH PACCIMTHIBAIOT U3 yC-
JOBUA  CaMOHAIpMXCHUS OeToma B Koi-
CTPYKuHH, KOTOPOE ONPEACIAIOT HCXOIA W3
x1acca GEeToHa N0 CAMOHANPSKCHHIO C yde-
oM KohUIHMCHTA apMEPOBaIMS, PACHO-
JIOXKEHHA APMATYbL B GCTOHC (0/IHO-, /BYX-,
M TPEXOCHOC APMMPOBAHHE), & TAKKE B HC-
oﬁmnumux ciyuasX [OOTEpb OT  yCaIKd

rae p =
npsokenis, MITa, [ — KA HATATHBAEMOTO
CTCKHA MCK/Y HAPYKHOIMM IPAHAMU Yllo-
pos, M

TTpu 91EKTPOTEPMICCKOM CrIOCOBE Ha-
TIOKCHEA G, HAIHAUAIOT C YICTOM TeMICpa-
1ypBl HArPeBA COFMAcHO PyKoBOACTBY MO
TEXHOJOTHH HTOTOBJIEHNS PEABAPHTEIBHO

m v
i

Ipu KpusoauHeiiHON Hanpsraemoii ap-
MATYpe 3HAYCHHS Gy, U O, YMHOKAIOT CO-
orpercreenno Ha cos® wuw cos®, rue O
w0~ Yrbl HAKIOHA PMATYPHI K IPOAOIT:-
HOii OCH 9TICMCHTA B PACCMATPUBACMOM Ce-
yeran T

eTOHa W ApMaTYpHl UPU 3a-
rpyz(emm KOHCTPYKIMH

8. Besmduna natsmenns apmMaTypel Cika-
Tl 30mMK. CKATOH NOHMMAIOT 30HY
HOPMAJILHOIO  CCUCHHA  JICMEHTA, CKATYIO
OT JelicTuis BHEIINX CHT Beyymuna nats-
KCHUS APMATYphl CKATOH 30HbI  MMeeT
BOJBIIOE NPAKTHMECKOE JHAUCHHE, TAK KAk
INAMUTELHMC HATPAKCHUSA OBKATHS OCTO-
Ha ©KaToi 30HbI cwol P = A;,0), ne noi-
HOCTBIO HOFAIIAIOTCH K MOMCHTY p:npymc-
uus anementa  OCTATOMHBIE HANPSKCHHS
OGXaTHA GETOHA CYMMMDYIOTCA C HATIPSKC-
HUAMH CKATHS CrO yCHJIMEM OT BHCLUHMX
HAPY30K M TEM CAMBIM CHIKAIOT HECYIYIO
b ojementa  YroGhl oTOrO HE

G, n o,

B CHAMH OGKATHS — C YICTOM TEPBHIX M0~
TCPb, B CTA/MM IKCILIYATAUHH HIEMEHTA — C
YHETOM ICPBLIX 1 BTOPHIX NoTeph [Tpu Ha-
JIMYME UEPErHGOB IPOBOJIOYHON apMaTyphl
HANPSKCHUS Gy, HC JIOIKHBI TPEBBIIATH
0,85R,,

IL\upmelmn Oy ¥ O; NPUHUMAIOT 4HC-
JCHHO PABHIMH' B CTAMU OGKATHA — N0~
TepAM HAUpSKeHHii oT GHICTPO HATEKAIO-
wmeii nonsysectn g (ov TaGn S, m
B CTA/IMH OKCIUIYATAIMM MIEMCHTA — CyMMC
uovepn lmupﬂ)ﬁeuuw OT YCRJKH M TONIBYde-

Geroma (om Taba S, m 6, 7 u 8)
y/lOB.'lcmopmonw TpeGosanus

I'.ch

T
fpy MmTExCrEy STy paGocii apvarypui,
W3 pacueTa Ha UPOMHOCTE, TO
leyrylo YACTH APMATYPBI AONYyCKaeTcs He
TIOABEPTaTh NPEBAPHTEILHOMY  HATIPAKe-
Huio OJIHAKO CIIE/yeT HOMHUTH, 4T0 10cTa-
HOBKA MaJONPONHO HeHAUPATacMoii apva-
TYPhI B3AMEN HaCTH BHICOKOPOWHON Tpeji-

UPOM3OULIO,  PEKOMEILIYETCS — IPHHMMATH
UDC/BAPHTENLHOE  HANPMKCHHE  APMATYPbI
©KATOH 30HBI

15p0sp S Oc s (73)

HOTOMY 4TO K MOMCHTY paspyuiernus oie-
MENTA TAKOE NPEABAPHTCARHOE HAUPKeHue
HOAHOCTHIO NOFAIACTCH W HE OKa3blBaeT
OTPUIATEIBHOTO BIMAHHSA HA HECYIYIO Crio-
COBHOCTDL HEMEATA
B dopmyiic (73) G, ,— UPEACIBHOE CHH-
MAIOLLICe HATIPAXCHHC B HEHATIPATAEMOH ap-
MATYPE CKATOI 30HBI CCUCHHS, 0BYCIOBICH-
HOE COBMCCTHOI /|c¢opMduucn ¢ BeroHom,
UPHHUMAIOT O , = £, 2 2 10°
=400 MITa — npu Ko wrb(buuucmc yerosuii
pabornl Getoma v,, =1, T € upH Kparko-
BPCMCHIOM ACHCTBHH HAIPY3KH, WIH G,
4 2-10% =500 MITa — nipu
Tp2 <1, T € UPH JUIMTENLHOM JCHCTBUM Ha-
IpY3KH (BCHCACTRHC MIACTHYCCKHX AChop-

BADUTENLHO  HAUDMKEHHOM  CYMICCTBEHHO — MAUMH OCTOHA), £y, M Gy, — UPCACBHASL
pacxoa crann T Getona npw

T apmarypa KOH- HOM M NEHCTBHM  HATPY3KH

CTPYUPOBAHHC W MONTAX HAUDAraGMOii ap- > 1 — koahdummenT TOUHOCTH UpCBA-

MATYpBl M CHIKACT OF fikocTh H71eMen- o T e B dopmyie

Ta, €C/IM HE NPEYCMOTPEHbl clenmaibhpie (75) craraeMoe NPUHHMAIOT €O 3HAKOM

Mepbl IPOTHB  OTCHOEHHS
ApMATYphl [IPU HATPEBE
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nenanpsracmoi

«+», TAK KaK NPEBAPHTENBHOE HAUPsMKe-
HHC ApPMATYPhl MOKET CHHKATH HECYUIYIO



cnoco6rocTs anementa. [Ipu pacuete B cra-
uA OBXATHA IUIS HATPATACMOH apMaTypbl,

it B 30me AEMOTO
PaspyIICHES GETOHA OT CXATHSA, NPHHH-
MaioT O, =330 MIla. Tlonnoe morame-
HHE TIPCABAPHTENLHOTO HANPMKCHUS apma-
TypHl ¥,,04, < Oy, , OGYCIOBIEHO UpOsBIC-
HHEM K MOMCHTY Da3pylICHHS OJICMCHTA
npeAeTbHbIX AehOpMmanuii CkatHs GeTona
£ = 0,002 wiu £, = 0,005, YMCHBIAIOUTAX

TlosTomy B pacueTsi KOHCTPYKIuil npe/i-
BApHTCILHEIE HANPAKEHIUS APMATYPHL Gy, 1
O, BBOJAT C k0dDHUUUCHTOM TOYHOCTH €c
HATSKCHHA
Yo=1%4A¢, as)

3nak «+» UPHAUMAIOT TPH HeGAaro-
IPHATHOM BIMSHHH UPEABAPHTEIBHOTO Ha-
npSKeHUs (T €. KOMAA OHO CHWXKAeT Hecy-
mylo ClocoGHOCTH ATeMeNTa, CIoCOBCTBYET

Ao nyns ynpyrue ned i
TEABHOTO aanpmenua apMaTyph (y_w i
=6, Elp=0-E,

Hocne OTl'lyCl(a AATHKABIX  YCTPOHCTR
apMATyphl pacTAHYTOM 30KI B BCTORE Ok~
TO/i (OT BHCIIHMX HATDY3OK) 30HbI J/IEMEHTA
MOTYT 006pa30BATHCS HAYAILHBIC TPEIIMHEL
B neasx ux HepONUymIeHus UPHXOAUTCH 3a-
JIaBATh BHICOKOC NPEIBAPHTEBHOC HAUDS-
keHne oxatoil apmarype A,,. Toraa B npese-
NIBHOH cTaguu oma Oyaer paborarh ¢ Ha-
npsKCHHEM

Ose = Osc u ™ Y5pOsp (74)
pH 7,,0;, < Oy, apMatypa A, B crajun
PA3PYIICHAA CKATA, H 9TO B KAKOH-TO CTC-
NieHH MOBLICHT HECYIIYIO CHOCOBHOCTE Jic-
MENTa; UpH 7,00, > O, , apmatypa A,
B CTAjuM PaspyLICHUA OCTACTCH NPCABAPH-
TEALAO PACTAHYTOH W B KAKOH-TO CTCHEHM
UpOAOIKACT  0BKHMATH  Gerom  Cxatoll
3O0HBI, TEM CAMBIM CHUKAS HECYUIYIO CIIO-
COBMOCTL IEMEHTA, NOTOMY HTO HeNOrd-
HICHIbE (OCTATOMNBIC) HAUDSKEHHsS 06K~
™ c cxaTH

TpemH, uTO

HANPHMEDP, PH PACYETE HA JCHCTBHE CHIIbI
UPC/IBAPHTEILHOTO 00K ATHS), FHAK « — » —
UpH GAATOUPUATHOM (HATPHMED, TIPH pacic-
TC ONICMCHTOB 1O 0OpA3OBAHMIO W 3AKPbI-
THIO TPEmH Ha JCHCTBHC BHCIINEX HArpy-
30K).
3Hauenne  UPEACILHOTO  OTKJIOHCHHS
UPE/IBAPATENLHONO HANDHKCHHS apMATYPoI
A, TIDH MEXHAIECKOM METOE HTRXCHwA
HPHIMMAIOT PABHEIM 0,1, 2 UPH DaeKTpoTEp-
MHHCCKOM

P 1
Aty =05—(14+—=] =01,
=05 (1+7)

TAe p M Oy, oupeeasior no popmynam (72)
u (71); n,~ 9MCIO CTepKuei HAUpATAEMOl
ApMdlypl:l B CCHEHHU DIIEMEHTA
1 AKTHIECKOTO 11z

MAZL  TCOPETMMECKHM  MOKCT — PHBECTH
A OGPHIBY APMATYPhI, YTO YCIOKHACT TPy-
JIOEMKOCTD €C HATSKCHHS, YBCIMYMBACT OT-
XO/bl W B WTOFC CYWICCTBEHHO MNOBBIIACT
CTOMMOCTD M3/IC/IHH ¢ HANPATaemMoi apma-
rypoii TToaroMy UpCBLINCHMS (BAKTHUCCKO-

(76)

P
OT BHEUIIHX HArPY3OK; UPH 7¥,,0,, = Oy
HANPAKCHUSA B apMaType A;, B MOMENT pas-
PYUICHHS DJICMCHTA DABHBI HYJUO, T € ap-

ro APMATYPBI 110 CPABHCHHIO
€ CC PACHETHIIM CHHEM JONYCKAIOT HE
Gonee 10 159 Cumkenne narsienus ap-
MATYphl 110 CPABHEHHIO C 3a/IAHHKIM yMEHb-

Matypa A, i Hecymyio sie-
MCHTA e BIHsCT
9. Koddmment ToumocTm u KONTpOH
Bemm naTwienus. [IPAKTHKE TIOKA3bi-
BACT, UTO JIKE CAMBIE TOYHBIC HIMCPH-
TeNbHBIC NPUGOPBI HE MOTYT ONPEACHHTH
HCTHHRYIO BEHUHHY TPC/BAPHTCILHONO Ha-
apmatypl B 10
0By CIORICHO TOFPEUIHOCTAMY 1

uxaet T M KCCTKOCTh KOH-
CTPYKUMH, BCIGACTBHC 4CrO
CTAHOBHTCS HENPHIO/AHOH K
kctuyaTanuH CHIBKCHHE HATAKCHIA apva
TYPBI UPOTHB PACYCTHOTO /AOMNYCKAIOT He
Gosee 5..10% B BOAOHENPOHMAEMBIX
KOHCTDYKIMAX CHWKCHHC HATSKCHHMS ApMa-
|yp|-| BOOGILE HE jloUyCKACTCS

i AnUAPaTyphl, HETOMHOCTHIO JUIMHBI 3a-
TOTOBKH, HAUPATACMOI 4PMATYPbI, MCCTHBI-
MU WCKDMBJICHHAMH OTACHBHBIX TIPOBOSIOK
ApMATYPHBIX DJICMENTOB, TPEHHEM MEXKy
ApMATYpOil 1 npoGKoii 3aKuMa, oGKaTHEM
KONO/KH 110/ 3AXHMOM W MHOTHMH J(DYrH-
MU TPYNO YUHTLIBACMBIMH (GAKTOPAMH

apMaTyphl  KOHTE
u:lMcpmchu.!Mh upuGopamu  T1PJI-yiu-
sepean, MITH-B, SMUH-3, 4KTB. BuGop
upuGopa 3aBucHT OT ocoBeHHOCTEi TexHO-
JIOTHH WSTOTORJICHHA UPE/BAPHTCILIO 1
UPAKCHHBIX KOHCTPYKuii, BWAA HApATac-
MO# apMaTyphl, ABTOMATH3AIMHE POM3BO/I-
crma
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§ 13. 3akmameie serann.
Hemeraumseckan apmarypa

. Cramnmeie sakmamme nerame. A
CTHIKOBAHUS HIEMEHTOB COOPHBIX XKene3obe-
TOHHBIX ~KOHCTPYKIWMil IPHMEHAIOT — pas-
JIMMHEIC  TOBCPXHOCTHBIC — CTAJIBHBIC —3a-
KIQIHBIE CTAN W3 MNACTUH (YTOIKOB WiN
(acomHioll cTam), NPUBAPUBAEMBIX K Pato-
weil HeHanpAraemoil apMatype, WM aH-
KCPHLIM CTCPXHAM BTABp (M pHC. 35,21)
WM BraxiecTKy (cM puc 35,0) 3akmazmnic
JICTAIH CAYXKAT TAKOKE /IS KPCIUICHHA K XKe-
J1e300eTOHHBIM

AoBaius AHKEPHBIE CTEPXKHH H3rOTOBJISIOT
w3 apmatyp kacco A-l, ATl u A-III

HauBosice 1e1ecO06pasHbIMH ABIAIOTCH
YHHQHUMPOBAHHEIE, B TOM YHCJIE IITAMIIO-
BAHHBIC CTATLHBIC 3AKIA/HBIC JICTAH, H3TO-

JIeTaNM MOTYT OBITh PACYCTHLIMH, BOCHPH-
HUMAIOIIMMB JICHCTBYIOUIAE HA HHX YCIIHS,

na- 2d,— A8 cTep)uCH M3 apMATYp! Kiac-
ca A-I1; 3d,— A% CTCPXHCH M3 apMaTyps!
wacca A-III B oTux cllysasx /1dma ankep-
HOTO CTEPXKHSA ONPEACIACTCS PAcieToM Ha
BLIKATLIBAANC W CMATHC GCTOMA W NPHHH-
maercs He menee 10d,

Jlas BO3IMOXKHOCTH MEXaHH3HPOBAHAOTO
3ArJAKUBAHUS TIOBCPXHOCTH H3JCIHA 3a-
KARAHBIC JICTAIN 3ariyBISIOT B GETOM e
Menee yeM Ha 5 MM B Gosbuimx miacTumax
3AKNAHBIX  JleTasiell, HAXOJSIIHXCA  TPpH
[ cBepXy, mpeay T
OTBEPCTHS JUIA BHIXO/IA BO3AYXA M KOHTPOIIS
kauecrsa Geromuposanns. [Ipoexrroe nono-
JKCHHE 3aKla/HBIX JeTaneil B nponecce Oe-

Kpemtenuem K (opme amGo  UpuBapKoil
K apMaTypHbIM Kapkacam (puc 46)

B paGoumx uepTCKax Pacxol Craiu ma
3AKJIA/HBIC ACTAIN YKA3HIBAIOT OT/CIBHO OT
apmatyphl PasMephl miactui uw ux upo-
uab AA3AAYAIOT W3 yCHoBHA obecneuenus
1) HPOMHOCTH M KECTKOCTH NIACTHH C yue-

W HCpACHCTHBIMH Wx
H3FOTOBNIAIOT U3 YIJICPOAUCTOl CTamu Kiac-
cop C38/23 w C46/33 Tonmuiy cTaimbHbix
JMCTOB /IS 3aKIAANBIX TR’ UpHHM-
MAIOT HC MCHCC 6 MM, A TOJIIMHY NOJIOK
acoitoro npokata — ne menee S My s
HEPACUCTHRIX COC/UMHEHNI YKA3AHHBIC MUHY-
MRILHBIC TONIMHEL CHIDKAIOT He Goslee yem
ma 1 MM, TaK Kak NpM MCHLUICH TOMUIMHC
BO BPEMS CBAPKH BOIMOKHDI IIPOKOTH)
Tomuuna MIACTHH  3AKIAJANBIX  AeTaneit
5 UpU AHKCPAX, IPUBAPEHHLIX BTARD
8>0.25d,R, /Ry, (i)
e dg>8 MM — quaMeTp  AHKEpOB,
R,,— PACICTHOE CONPOTUBICHHE CTAIM 1A
cpes

B 34BHCHMOCTH OT TEXHOIOTMM CBAPKH
W AMAMETPA AHKEPHOTO CTEPKHsA dy TOJIIH-
Ny NAACTUHB O UPMEMMAIOT TP CBApKC
BTABD 1O/ CIOGM (UIOCA B Paz3eHKOBar-
wom otmepermn 83 0,75d,, upu crapke
BHAXJICCTKY AYFOBOI CBAPKOH (ANTOBLIMM
usavn 82 0,3d, Ankepible crepun aa-
KNAHbIX Jeratell PACCHHTHIBAIOT Ha BOC-
UpHATHE PACTATMBAIONIUX YCHIMI WIH yCH-
il cpesa JLIMAY UX UPHHUMAIOT HE MeHee
15d

Pacucthas JJMHA AHKCHBIX CTCPKHCH
MOKET GbITh YMCHBLICHA IDH YCAOBMH TpH-
BAPKH HA KOHLAX CTEPXKHEH AHKCPHBIX [1a-
Crum WK yeTpolicTBa AHKCPHDIX FOJOBOK
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IKCLCHTPHCHTETOB IPWJIO-
JKCHUS HATPY3OK; 2) IPOMHOCTH H yA00CTEA
BLITOIHEHHSA CBAPHKIX COeuHenHii, 3) ya06-
CTBA (UKCALHN 3AKIAABIX AETAEH B Bop-
Me W KAMCCTHOHHOH yKiajku Ocroma: 4)
IPHMENCHUS MEXAHU3HPOBAHHOrO 3arJIaXH-
BAHMS MOBEPXHOCTH KEJIE306CTOHHOrO U3/~
Jus W ApYrHX TpeGoBanuii

JluaMeTp MOHTAXHBIX NHETE/h, 3aK/Ia/bl-
BACMbIX B GETOH, ONPEACISIOT PacuCToM
UCT/IM HA PA3PBIB H BhLACPruBanue U3 Gero-
na [TpuBapUBATL 3AK/IAIHBIC ACTAH U TICT-
JIM K HCHANPATACMOli APMATYPE HE PCKOMEH-

Puc 46 TTpnvepii ukCal akaajubix JeTach:
a—x Gopry opmbi 6—x apwarype; I aKiai
Kas ACTANL, 2 — WIVHKT B B TDOBONOKH, BHXO-
el WA TOBCPXIOCTE GOTONA (INBACKAIOT NOGIE Y-
HOTHENMA GeTOKA); I — BHITOROH (piKCATOP, 4 ~ AiXo-
pyioise _ crepkin, 5 — GOpT (HOPMBL 6 — NOUIOR
[ — COCTMIMTE BN CTEpAC, § — CBAPKA.




AyeTCs, a K HAUATAeMOil — 3alpeaeTcs
B HCIX Henonymenm OTKHTA apMATyphi

B X HCKMOUCHMS  Koppo3un
CTABHBIX neranen 1OCHE  MOHTAKA  KOH-
CTpYKIAN WX HAJEKHO 3AMOHOHYHBAIOT
BETOHOM HJIH PACTBOPOM, NMOKPBIBAIOT KOP-
POSHOHHOCTOUKUMH TIOKPLITHSMH

2. Konrpoan  Kauectsa
CBADHBIX WIBOB M AKIAAMBIX JeTai
B mpouecce W3rOTOBICHHS renesoseronmx
IIEMEHTOB  TIIATEILHO [POBCPSIOT [Ipa-
BUJILHOCTh HPHMEHAEMOrO KIIACCA CTAIH 10
UACTIOPTY WM HCUBITAHHCM HA PA3pLIB 110
TOCTy, a TaKKe paIMEUICHHC 3AKIAHBIX
JIeTaNeH, ApMATYPHBIX KapkacoB H CETOK
B POPMAX B COOTBETCTBUN ¢ IPOCKTOM OT-
KIIOHCHHS (PAKTHICCKHX PA3MEPOB CTCPKHCH
OT MPOEKTHBIX N0 JUIMHE A0TYCTHMBI HE Go-
Jaee +5 mv KayecTBo CBapHbIX WBOB 0C-
HOBHBIX HCCYUIMX KOHCTPYKUMH IPOBEPAIOT
MeGEXTOCKONAMM UITH UCTIBITAHUEM /10 Pa3-
PYLIEHs CHEUUANLHO OTOGPAHHEIX OGPa3-
o COrJiacHO TEXHHYCCKHM YCJIOBHAM Ha
KkasIe 100 O/IHOTHIHEIX CBAPHBIX COCMHC-
Uil WATOTOBISIOT W WCHITBIBAIOT M0 Pa3-
pylIeHUs HE MeHee Tpex o6pasios

B HCOCHOBHMIX KOMCTPYKIMAX OFPAIiH-
BAIOTCH  BHCWINEH  (BH3YAJBHOM)  CBEPKOI
(AKTHUCCKUX PASMEPOB MIBOB C NPOEKTHbI-
MH WIBAMH W HAPYAKHBIM OCMOTPOM IS
ONEAKH KAYECTBA CBAPOYHBIX PaboT 1o BH-
JMMBIM - fledhekTam  (IOJPE3bl,  HempoBap,

, TPCLIUHbI,

sienpie kpatepoi) [IpH BHCUINEM 0CMOTPE
CBApHBIE DIBBI POCTYKHBAIOT MOJIOTKOM BE-
com 10 H, ape6eswamuii 3pyKk ykaswsact
Ha aepexTHoCTs mpa Eciu pusyalibHbli oc-
MOTD BBIABHJ JIEPEKTHOCTE [BA, TO €ro 3a-

apMnrypu,
eif,

nopupte TPYGHI, mUAnLL, GYHAAMEHTH NOA
ONOpBI KONTAKTHBIX CCTEH, GMIKH H IIHTH
TIOKPBITUH TIPOJIETOM 10 6 M, IJMEeMEHThI
TOA3EMHBIX KOMMYHHKA I

OfcuecTReNNAA  XHMANCCKAS  TIPOMBIIIL-
JICHHOCTD OCBOMJI MACCOBOC NPOH3BOCTBO
HEBOCUIPUMMYHBBIX K XMMHHECKHM BO3/eli-
CIBUAM M J0JFOBCHHBIX NONMMCPHBIX Mate-
PHAJIOB, NPOYHOCTH KOTOPHIX HE yCTyHacT
NPOYHOCTH CTAIM W JAXe NPEBBINIACT €
B cBA3u C OTHM OPOGICMA JAMEHEBI CTAL-
HOIi apMaTyPBI HEMETALIHYECKOH npHobpe-
Jla 0co60 BaXHOE 3HAMEHHS

HenpephiBHbE CHHTCTHYECKHE BOJIOKHA
THUA KATPOH, HEMJIOH, anujl, AHAHT H MHO-
THE Jpyrue 06ajaloT NpouHocThio 0 800
MITa tpu ofbemuoii Macce mphwepto L
r/em® OfHEKO NOKA HE Y/BETCH HCTIONB3O-
BaTh OTH NOJIUMEPHBIC MATCPHAIB B Kauc-
CTBE APMATYPBI JUISL KEICIOOCTOHMBIX KOH-
CTPYKIMIi BCJICICTBUC X HEJOUYCTUMO HM3-
KOrO0 Moayas yupyrocru (me Gonee 500
MITa) B 1o e Bpems koshduument wux
TCMUEPATYPHOFO y/UIMHCHUS B § pas
npesbiacT KodbGUIMENT yiTHHCHIA GeTO-
na

B 1938 r dpannysckuii uikencp XK
Beiic BIEPBAIC MOYHHT DATCHT Ha APMHPO-
Banue GCTOHA CCTKOM M3 CTCKIAHHBIX HUTel
C ex nop B HaweH crpane u 3a pydekom
HCCICAOBANMA B 9TOM OBJACTH HCTPEPHIBIO
PACUIPSIOTCS, TAK KAK CBIPHE LIS CTEKIIO-
BOJIOKHA HMCCTCS 1OBCEMECTHO, @ TEXHOJIO-
TH €rO H3TOTOBJICHUA HECHOKHAA Diemen-
TAPHOC CTCKJSHHOC BOJIOKHO TCXHHUCCKOTO
HAIMAYCHUA [0 UPOUHOCTH NPUMEDHO CO-
OTBETCTBYET BBICOKOYIJIEPOAUCTON X010/~
HoTARyToi IpoBosoke (X 1500 MITa), a 1o

¢ nensio cre-
CHN NPOBAPA B OTCYTCTBUA BIYTPCHINX
nedexron

3. Hemeraumseckan apwarypa. Hewme-
TWLINHCCKS APMATYPA MOKET OKAIATHOS
BHIFOAHO! B KOHCTPYKUUAX, B KOTOPBIX cy-
[ECTBYET OMACHOCTh  HIEKTPOXUMHICCKOH
KOPPOJHH, B JMDJICKTPHUCCKUX KOHCTDYK-
WHAX WIM B KOHCTPYKUMAX, OG/QAQIOLINX
AHTHMATHUTHBIME  CROMCTBAMH  T1pumcHe-
HHC HEMCTALIMMCCKON apMaTyphi TpeGyer

it

TAJILHBIE W TEOPETHIECKHE HCCHCAOBANHA 110
NPHMCHEHHIO HEMETAJLIMYECKOH apMarypel
B PACTAHYTHIX 1 H3FHOACMBIX YICMEHTAX OT-
HOCHTCIIBHO  HEGOJBIMX PASMEPOB C JiH-
HeHHBIM 1 na-

ii macce—B 3 S pa3 membme
CHIC/OBATE O, YACIBHAA TPOUHOCTH NDH-
MEPHO B 2,5 pada BB yACTbHOM UPOUO-
cTH CTalbHOR
B o ke BpeMsl CTCKJIOBOJNOKHO oOnajact
HOMIKCHIOH  JUMTCIBHON  NPOMAOCTBIO
M MOJIYJIb YUPYTOCTH €ro IIPO0JDKACT OCTA-
BATLCS 3HAYUTCNLHO HIKC MOJY/IS yIpyro-
cru cramm (ne Gonee 40000 MITa) 3asicu-
MOCTh MEXy HAUDSKEHHCM M jaedopma-
UMAMM  APMATYPHl M3 CTCKJIOBOJIOKHA
0CTACTCA  IPAMOJMHERHOH  BILIOTH 10
PaspeiBa, a JAehopMauHH UpH pazpLiBe j10-
crurator 2.5%

Tpyanoctn, CBA3aHABIE ¢ HMCHOIBIOBA-
HMEM CTCKJIOBOJIOKNA /UIS APMMPOBANHA 6c-

TOHHBIX MEHEE CHOKHBI, HCM
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NPy IPUMEHEHHU TIONUMEPHHIX MATCPHAIOB
Pa3prpaioTCA B OCHOBHOM jBa criocoda ap-
MupoBanKs  Geros CTEKJIOBOIOKOHHOI
pMaTypow' Du(‘nepcuﬂe — CICKI0BOTIOKIOM

npononoxou, JeHTAMH WM OT/CBHBIMH
cTepkasMHA Tepuouueckoro npoduns [pn

cauoMy MowomuTHOMY Texy Tlpu oteyT-
CTBM crenenns o6pazoBanie NEpROil Tpe-
UKL BJICYET 32 CO0OM BO3PACTAHME YUIH~
MommHii WA BCOM UDOTSXCHUH pACTAMYTOM
aPMATYDHI, UTO, B CBOIO 0YCPE/b, TPHBOAUT
K Pe3KOMY pACKPHITHIO 0BPasopapmicics
TpOHWMNEL, COKPAIIGHHIO BHICOTHI  OKaToil
30HBI, n3rubHoOll  XecTkoCTH

PUXOAATCS DENIaTh IEMB PAA CIOKHBIX
BOMPOCOB. UIPEIOXPAHCHHC CTCKIOBOIOKOI

(EI) w cuwxennio Hecymiell cnocobuoctn
@ Hajaexsoe crenienue apMatyphl ¢ 6ero-

oT Ppa3pymeHus BodjeHcTBHCM
CPenbl GETOMA IpH WATOTOBJICHMH, MEXaHH-
3amEA apMATYDHBIX M GETOMHbIX paboT,
ofecrieuenre 10CTATOUHO BHICOKOTO KO-
uimenTa MCHONL30BAHUA POYHOCTH CTC-
KIOBOJIOKOH. BoT nouemy muorue mecieao-

HOM Tpems AKTOpA-
Mu: 1) compoTupiCHMeM OeTOHA yoHmMIM
CMATHS B CPe3a, 0GYCIIOBIICHHBIM BHICTYTIA-
M (puc 47,a) W APYTHMH HEPOBHOCTAMH HA
TIOBEPXHOCTH APMATYphl, T € MEXanie-
CKHM 3allEIICHHEM apMaTyph! 3a GeTon, 2)
CHJIAMH  TPCHUS, BOIHUKAIOUIMMH Ha 1o~

BATCAN  NPCANOUHTAIOT  COCPEIOTONCHIIOE
C’ i nposo-
OKOH, JICHTAMH WM CTCPAIAMY, COOM-

PAEMBIMH U3 MIEMCHTAPHBIX CTEKIOBOIOKOH
auamerpom 10.. 15 MKM B eauoe nenoe

apmaTyphl GiIaroaaps oGxaTHIo
APMATYPHBIX CTEpXKHEl GETOHOM NpH €ro
yeanke, 3) ckjeHBaHHEM (aJre3uei) nopepx-
HOCTH apMaTyphl ¢ GCTOHOM Giarosapi

HOCPEACTBOM  (eHONOMOPMAIICTH/NO!,  BASKOCTH KOLJIOMANOH MACCHI IEMCHTHOTO
noumqmpuou WA INOKCH/AHOH CMOJBI Wi TecTa
i OmTH H BmAmge HA ap-

4TO JUIA. KOMCTPYKITMH, APMUPOBAHGIX Cre-
KJIOWIACTUKOBO APMATYPOi, IPOTHBOMOKA-
3anbl apToKIaBHas obpaborka M uponapu-
BAaHHE TP BHICOKOH Temuepatype (Gonce
60°C). TTpocKTHpOBAHE 1 WITOTOBJCIHC
JKee306€ TOHHBIX KOHCTPYKIuii ¢ HemeTai-
JIHYECKOf apMATYPOH TIPOM3BOJAT 1O Cric-
WMANBHBIM HOPMAM H B JIBHROH KHMFC He
PACCMATPUBAIOTCA.

§ 14. JKenezoberon

1. Cuennenne apmatypni ¢ Geronom. Mc-
ClIe/IOBANHS TIOKA3BIBAIOT, 1O JIAXKe NpH He-
oMbl 3aneTke apMATYphI B GETOMN B 30-
He WX KOHTAKTA pA3BUBAIOTCH  3HAMH-

MaTYpBI C GETOHOM OKA3LIBACT NCPBHIi (hak-
Top — on oBecnicunBact okoslo 75% ot 06~
wek  peandunn  cperienns  Cuenvienne
CTCPKHCBOH ~ APMATYPhI  CPUO/MMECKOTO
npoduns ¢ 6eronom B 2 . 3 pasa Beillic 1O
CPABHCHMIO €O CHCIUIEHHEM TIANKOM apMa-
TYpBl, TOITOMY APMATYPY [CPHOAMYCCKOrO
npoduns ucoan3yior B xkenesoberone Ge3
CHCHMATLHBIX AHKCHHIX YCTPOHCTS HA KOH-
nax

CyuiecTaenioe BMsHMC Ha cucUieHue
apMaTypI © GCTONOM OKASHIBACT CCIMMEI-
TALWS TBE/BIX MACTHIL H BLIKHMANKE BO/BI
npu TBEp/eHuH GeTOHHON cveck dto npH-
BOAWT, OCOGEHHO B HOJBWKHBIX COCTABAX

O, K TOMY, 410 CLCIUIENHE APMATYpI
¢ OCTOMOM CTAHOBHTCA PASJIMUHBIM JUIS

TELHBIE CHUIBI
NPOJIEPTUBARUIO (CABUTY) apMaTyphl B 6CTO-
He  Cu/Ibl CICIUICHUS, NPHXOJAIMECS Ha
CAMNMIY TIOBEPXHOCTH APMATYPBI, 0OYCTO-
BAMBAIOT HAUPOKCHIA CICILICHUS apMaTypbl
¢ Geronom mo suidne siementon  Kommae-
CTBCHHO CHEIUICHHE ONCHHBAIOT COOTHET-
CTRYIOWMMH HANPSOKCHHAMH C/IBUTA

@ Hajexnoe cuenienne apmMatypsl ¢ 6eto-
HOM, MPCHSTCTRYIOWICE CABUTY APMATYDH
B Oerome, ABAACTCHA OCHOBHBIM (PAKTOPOM,
ofeceunBaromuM CoBMECTHYIO pabory ap-
MATYPBI 4 6ETOHA B KCJIE306CTONC H 103BO-
JISHOIMM eMy paboTaTh HOA HATPY3KOM Kak
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T B
H UCPUCHAMKYJIPHO €My B HIKHEH win
B BEPXHCI HACTAX CCUCHUA HIACHNS, BOTONH-
pyemoro 3a oaun upuem  [Tepnouueckuii
UPOGUTL apMATYPH B cuibHON  cremenu
CMAMYACT HCBAArONPUATHOC BIANSHUC CE/lH-
MCHTAL@H.

Hanpsxenue B GeToHE HOA BEICTYHAMM
APMATYPhl UPU €€ BBUICPIHBAIUN MOKCT
UPCBOCXO/HTL B 5 7 pa3 KyOuKoByIo Mpoi-
HOCTB BETOMA, N0ITOMY 0COBEHHO HCAONY-
CTHMO KaKoe-1bO CHUXEHHE 110THOCTH Ge-
TOHA B 3OMC KOHTAKTA €r0 C apvarypoii
MeXanieekoe 3ACIIICHHE  apMaTyphl 32



300 T, M2

Puc 47 Cemienme apmatyphi ¢ Geronom

4 SANCTNCHNE DHCTYIOR APMATYPH 3 GCTON 6~ HANDSRCHNOE COCTONKNE apMATY]
UDH BHAEPrMBANNH GMATYPHI; @ — OUBITHLN OpA3EN, 2 — ;UIMKA ANKEPORKN APMATYDH 1 GeTONE
11 CucICHHA apMATYPH G Geronom, 1, 2, 3,

e apana), 6 Frakan apuaTyTR, 7

0~ cxewa cuencnA, ¢ — OB
YeTanonkn npHGopon

GCTON 1O UTHIIC HICMEHTOR KpOME Ipod-

TAKKC TIOCPCACTBOM  CBUBKM  apMatyphi
B KaHaTHl BUTLIC KaHaThl HAACKHO CaMOaH-
xepyiorcst B Geroue

Baoub apMaTypHOTO CrepKHS HAUPSKE-
HHA CUCIUICHHS PACHPENCIAIOTCA HEPABHO-
MepHo (puc 47,6) Haubosbuye Hanpske-
HUA Ty, ACHCTBYIOT —BONM3M  3ajelKu
W 3aTyXaloT ma sumue 3anenku | Bo mpe-
MEHU 32 CYCT TION3YHCCTH GCTOHA NPOHCXO-
JIMT TEPEPACHPENEICHHE HAUPSKEHUI Cue-
IICHNA, CCYCHHE C MAKCHMANLHBIMU HANPsi-
HKCHMAMM OTOABMIACTCA OT TOPUA DJICMOH-
Ta, Npu BUOPAMOHHOM UPHIOKEHUM Ha-
Y3KH BOAMUKACT BUOPONOI3YHeCTh GETONA
¥ YKa3aHHOC NCPEPACIPENCICHUC MHTEHCH-
uumpyercs, Mo Mepe 3aTyxauus nedopma-
ik TIOJI3YYCCTH NICPEPACIPCCICHHE YMEHD-
waercs B pacuerax MCHONB3YIOT CpesHee

T

Bpomb crepins) Ero ompenensior mocpen-
CTBOM BEUICPIHBAHHS APMATYPHOIO CTCPXK-
W, 3ancaanioro B Geron (puc. 47,6) Yoo
mme Ny= A0, nepepacrcs o CTEPKHS

!
10oMa

9

500

200 M2
e

300 Mia
5
b
4 T

ona

4,5~ mecra
BpOgUIMpORAINAN APMATYPA

nepuommieckoro npodui Ha  GeTon
MEHBLICH JUIMHE 110 CPaBHEHWIO C 9Ta-
nonunM  crepinem  (puc  47,2)  Tlpu
1> (15 20)d nus apmatyps mepuomvc-
cxoro npodust u [>(30 .40)d wis rian-
KOii APMATYDBI CONPOTHBIICHHC BLIACPIHBA-
HINO T, UPAKIMYCCKM OCTACTCH HCH3-
MCHHBIM (oM puc 47,a)

Cpejuee HAUPSKEHNE CLCIUICHUS HA CilH-

Ha

MUy TOBEPXHOCTH CTCpkHs (puc  47,0)
OUPEACIAIOT U3 YCIHOBUA PABHOBECHS

AZ =t uAx,

oTkypa

1, = AZfubx, (78)
rAC  u — NePUMETP  CTCPXKHS,  u=nd;

AZ — npupamenue ycwius, AZ = AAc, =
= (rd*/4) Ao,
Tloxctaus Tn 3uavciasn B (opmysry
(78), nomyunm
1, = nd*Ac,/(4ndAx) = d/4Ac jAx (79)
Dutopa pacnpenCieHus HOPMAIILHBIX Ha-
upsokenmii 10 jumne crepius (puc 47,2)
W Oulopa  HANpIKCHMI CUCTNICHMA  (PUC
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47,¢), NOCTpOCHHLIE 1O AAHHBIM (OPMYIThL
(79), NIO3BOTHIOT CAENATH BAKHBIE BLIBONH
Dl

CO CHIDKCHWEM JMavMCTpa a4pMaTyphl, 4TO
OBYCIOBAMBACTCA  YBEIMYCHUEM  YICTbHOMH
TOBEPXHOCTH CLEIUIEHHS apMaTyphl ¢ GeTo-
wom (U,/A, = 2ar,/(nr?) = 2/r)  Tocneamsia
OUpECIAET IOMAh KOHTAKTA apMaTyph
¢ GETOROM HA CIVHMLY WIOMEH CEMCHHs

CONPOTHBIICAHS GETOHA MONCPEYHOMY pac-
mupennio B cpeaneM cnenvienue npu pac-
ToKCHUH apMatypul Ha 40% MeHbIE 1O
CPABHCHMIO CO CIWICHHEM DK €C CHATHI
TlosTOMy AHAMETp CKATHIX CTEPKHEH HEOG-
XOIUAMO TAKKE OrpaRWdMBATh, XOTA B MCHb-
INEH CTENCHM, YEM PACTAHYTHIX CTEPKHEH

2. VeioBus coMecTHO paGoThi Geroma
w apvaryph. @ OCHOBHMIMM YCIOBUAMH,

wsnenms TloaTomy i wtoma-
JW KOHTAXTA apMaTYpLl C GETOHOM jma-
METpP PACTAHYTBIX CTEPWKMENl CJENyeT Orpa-
HUHMBATD, 2) 4eM OBICTPeE MPONOILHBIE
YCHIIHA TIEPENAloTesl ¢ apMaTypsl Ha GeToH,
TeM GoIbIIe HANPSKENUA CUCIUICHUs, 3) Bbl-
JCPrUBAIOmas CHTA CO CTCPKRA Ha Geron
UEPCAACTCH HA OUPC/GICHHOM YYaCTKe 3a-
JCIKH CTEPKHS Iy, 3ajeika CTEpKHA Wa
Gosbiylo BENUMMMEY HE u3MEHACT (opmy
OMIOPbl HANPSAKEHKH CLCIICHHA apMaTyphi
¢ Beronom

Tlo cpesHeMy CHETUIEHMIO W3 YPABHCHUS
(79) ompeneasior JUIMHY 3aN€NKH CTEPKHs
B GETON, HCOOXOAMMYIO /UIA UOIHOTO MC-
HOJIKIOBAHMS HECYLLEil COCOGHOCTH CTEPK-
Ha

= d/AR W, 80)

oKy Rosty

CIENOBATEILHO, JUIMHA 0HbI AHKEPOBKK
APMATYPhI YBEIMYMBACTCA C BO3PACTAHMEM
ce up M jmaverpa u
C  BO3PACTAHMEM  CHCNICHUS
¢ Geronom

Clemienue apmatypsi ¢ GETOHOM BOIPA-
CTaeT ¢ NOBBIIICHHEM Kyacca GeToHa, yBesu-
YEHUEM COJICPKANMA LCMCHTA, CHIKCHHCM
B/I, yBeAMUCHUCM MIOTHOCTH 6CTOHA 1O~
CPeCTBOM BUOPUPOBAHUSA, LEHTPHPYTHPO-
BaHMs, PECCOBAHMA WM BAKYYMUDOBAHMS
Jlis  6etomos  cpenmux  Knaccos  (B2S,
B35)T,, npu meuacpruBanmn crepxucii ue-
phozeckoro npodua AoxomnT 10 7 MIla
(04R,) w Gomee, a rANKMX ~CTEPK-
Heil ~ 2,5 4 MIla (~ 02R,)

Jlus pactsnyToii apmatypet kiacca A-ITT
npu npepene Tekywecrn o, =390 MIla u
;=5 MIla Heobxoaumas aimia 3ancixu
crepus Iy, = 390d/(4 5)~ 20d

CuericHue apMaTypsl IPH  BHLACPruBa-
HUM 3HAYHTCILHO MCMBIIC CLCIIICHHA DM
€& B/IABIMBAHMM, TAK KAK [IPH COKATUN apMa-
TYPHOTO CTEPKHS NONUEPEUHOC CEUEHHC Cro
YBEMUMBACTCA M TCM CAMBIM [OBBIINACTCH
CLEMJICHUE CTEPXHA ¢ GETOHOM BCIE/ICTBUE
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apMaTyphbi

copmecThyIo
paGoTy GeToma n CTabHOii apMaTYpI B Ke-
1

CIEILICHHE apMaTyphl C GETOHOM 1O TLIOMA-
QM MX KOHTAKTA, UCKIIOYAIOUIES NPONCPTH-
BaHme (CBUT) apMaTypht B GeTole, 2) npu-
MEPHOC PABEHCTBO KOIDOUIMERTOB Temic-
patyproro yaumnenus (ykopouenus) Gerona
a, = 0,000007  0,00001 rpan” ' u craubHoi
apmatyph o, =0,000012 rpag~' Mare-
praibl ¢ pasHbIMU  Kod(dummMEnTaMu -
HEHHBIX TCMICPATYPHBIX nedopMaimii nesa-
BUCHMO OT HAIKHOTO CICIUICHHS MEKITY
HUME PAGOTAIOT B YCOKHEHHHIX YCIOBHAX,
TAK KaK UPH NEPENajax TCMIEPATYPhl BOd-
HUKAIOT COOCTBEHHMIE HATHKCHWSA, CHUKAIO-
e CUCIUICHHE MOy MATCPHATAMM, He-
Goapiias  pasuuua  kodpduIHENTOB N~
HEHHBIX TEeMICpaTypHbIX pepopMammii GeTo-
HA W CTAIM MCKJIIOYACT UOABICHHC CO6-
CTBEHHBIX HAUPKCHMH B HUX M HaJCKHOC
ClCIIeNUC APMATYPH ¢ GCTOHOM COXpa-
NACTCA NPU M3MCHCHUAX TCMICPATYPh 10
100°C, 3) cuocobuocts Getowa mupu co-
OTBETCTBYIOMEH CrO IIOTHOCTH, JOCTATOU-
HOfi  TOJNLIMHE 3AIMTHOTO CJIOS, KPaTKO-
BPEMCHHOM PAackphITHU TPeNMH ne Gosece
04 MM u conepxkanun mementa Goniee 250
Kr/M® HANEKHO NPEAOXPANATH APMATYPY OT
KOPPOYMH 1 HCIIOCPEACTBCHHOTO NCHCTBIA
orns
Bammrhoe neiicteue Gerona Ha CTaib-
YO APMaTypy OCHOBAHO HA CHOCOBHOCTH
LENOYHOH CPEJIbl TOUIEPKNBATL XMMIYECKI
TACCHBHOC COCTOSHME CTA/IN HCONPCACICHHO
Jumrensioe Bpems  OCHOBHBIM (axTOpoMm,
3 CBOI-
crBa GCTOHA, ABJNSCICA HENPOHUIACMOCTH
€0 UL Ta30B W JUIS arpecCHBABIX HOHOB
B BOJHBIX PACTBOPAX
Uro6ht apMaTypa pabotaia B Keieso6e-
TOHNBIX KOHCTPYKLMAX C 32aHHBIM pac-
YCTHBIM COUPOTUBICHAECM, HEOGXOAMMO ee
3ABCCTH (AHKEPOBATH) 33 PACCMATPUBACMOC
CEUCHNUE MIEMENTA HA JUIMAY 30HbI IIePeaUn
naupskeavii ¢ apmatyps ma Geton Iy,




Tabueya 3 JonycTnvsie MMBUMATRHRE SHATENS L,

Apwarypa
nepHOIECKOro npodKIs crakas
»* Venows pagors eparacuol
njn PMATYpBL g | fam S | dm
O | Mg M gy | Ay Mm
e werice e mence
1 Jancnca pacranytol spwatyput n | 07 | 11| 10| 250 | 12 | 11| 20 | 250
pacTanyToM GeTor
2 | MSarema. oxatoh wm pacranyron | 0.5 | 8 | 12 | 200 | 08 | 8 | 15 | 200
apyaTypht B CKaTom Gerone
3 | Crsixn apvatyphi smaxicerxy
B pacTsanyToM Gerone 09 | 11| 20 [250 [155| 11 | 20 | 250
B CKaTOM GeTone 06| 8 | 15| 20010 | 8 [ 15| 200

oGyc;wnnenuylo cuensenEeM
¢ GETOHOM WM 3aaHKCPHTH
CHCHMATL X y(:rpoﬁcrn

APMaTYpy, KOWIN KOTOPOi HAJCKHO
CaMOAHKEPYIOTCA B GETONE 33 CYET CHII Cie-
WIenHs, Na3LBAIOT apMaTypOii 663 aNKepoB

X JUIMHE 30HBL anKepoBKy [, AP~
Marypy xonum XOTOPOii ankepyloT B 6eTo-
HE TOCPEACTBOM CHCIMANLABIX YCTPOIHCTS,
HA3LBAIOT APMATYDOii C AHKCPAMM Ha KOH-
nax K apmatype 6e3 aHKepoB OTHOCAT BCIO
CTCPKHCBYIO,  UPOBOJOMNYIO  MPO(HIMPO-
BANHYIO APMATYPY ¥ KaHaThi OJHOKPATHOR
CBUBKM IIPW HATSOKCHMH HA YIOPbI U 10CTA-
TOMHOIi UCPCNATOUHOH NPOMHOCTH GeTOHA
Ry, K apMaType ¢ aHKepamis Ha KONLaX oT-
HOCAT JIIOOYIO apMaTypy, HATATHBACMYIO HA
GCTOM, 4 TAKKE apMarypy, HATATHBACMYIO
Ha YUIOPHI, UPH HEOCTATOYHOM €C CUEILIC-
nuM ¢ GCTOHOM (IIAJKas BHICOKOUPOMHAS
NMPOBOJIOKA, MHOIOUPSIHLIE KAHATHI)

B OTACHBHBIX CHYHasX NPHMCHAIOT ap-
MATYDHBIC OJIEMEHTBI W3  BLICOKOUPOUHO#
npososnioku He3 cuemienus ux ¢ GeToHOM
(napyiHoc paamemenue apmaryper) Kon-
CIpyKmu ¢ Taxoil apMaTypoii 110 cpaphc-
BMIO  C  ANAJOTHMHBLIME  KOHCTDYKUMAMM,
B KOTOPBIX HMECTCH HAjCKHOC CICILICHHC
apMaTyphl ¢ GETOROM, TPCOYIOT yBE/MYCHIS
pacxona craiu Ilo cBoeil cymuocTs ony
SABJSIOTCA  IMUPCHICLHAIMA  KOHCTPYKLUA-

apMatyphl
¢ moMouILI

3. AHKEPOBKA HEHAUDSIACMOIi APMATYDBL.
MeTozsl aHKCPOBKH HCHATPAraeMOil apMa-
TYPBl (OTCHBHBIC CTEPHKEM, CBAPHBIC CETKH
WAM KapKachl) 3ABUCAT OT CC KJAcca u OT
YOAMA B apMATYPC (CKaTHE WM DACTAKC-
nue) HenaupsiraeMyio pacTsnyTyio M Cxi
TYIO APMATYPY 3aBOJAT 33 HOPMAJILHOC Ce-

MEHUE JIEMEHTA, B KOTOPOM OHA JIOJDKHA
PaBOTATh MONHBIM PACICTHBIM CONPOTHBIE-
HUCM, FA JUIHRY 3OHBL 3ancHKM I,

Tlon 30HOM 3aje)IKA NOHUMAIOT JUIMHY
KOHLIOB APMATYPBI, 33 1C/ILIBAEMbIX B GETOH,
P KOTOPEIX YCHJIMA €& PA3pLBa M CONPO-
THBJICHHA BLIICPTUBAHMIO M3 GCTOHA PaBHL
Mexay coboii
Lan = (@R / Ry + Ahg,) d = pd,
7€ Oy Ahgy T Ay, @ TKKE JOTYCKACMEIC

anavenis I, w0

(81)

Tabn 3

TIpH TOM HOPMBI TPEGYIOT, 4TOGHI pac-
TAHYTHC TJaJKUC APMATYDHBIC —CIEPKHM
(kacca A-I) OKaHUMBATMCL KDIOXAMS, Jrall-
KaMu Wt neTaME (puc 48) wm nvem
UPMBAPCHIYIO NOUCPECURYI0 apMaTypy 1o
JUIMHE  32JICIKH,  CHCLHAbHAS  aHKCPOBKA
KOHLIOB apMaTypbl He Tpebyercs, ecam ap-
MUPOBAHNC TIAJKMMH CTCPIKHAMI POH3BO-
JAT B BWIAC CBAPHBIX CCTOK M KAPKACOB
B 9TOM Cilyuae riakas apMaTypa HaaeKHO

3a cuer crepincii P o
HanpaBJIcAMs

TIPAMBIC YHacTKH KDIOKOB UMCIOT pas-
Mep He MeHee 3d, Janox — ue meuee 5d, pa-
awye kpioka R — e metce 2,254 Cropwim
TICPHO/INYECKOr0  PO(UIS HANEKHO CAMO-
AHKCPYIOTCA B GCTORC, H0ITOMY CHELMAL-
HOJ @HKCPOBKM KOHLOB apMATypsl HE Tpe-
Gyetos.

Ha xpaiiuix CBOGOMHBIX OUOPAX H3TH-
6acMBIX  9IGMEHTOB NPOZOJNLHBIE PACTA-
HYTBIC CTEPXKHM 3ABOJAT 3a BHYTPEHHIOW
Tpanb ONOPLL Ha JumARy [, HO HE mewee 5d,
Com TPeuuHbl He
u ue Menee 10d, ecom BAKJIOHHBIC :pcumm,n
obpasyiorca
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Prc 48 Auxcponka MeBapAracMoll apMaryphi
a — cuemacHnem npavaX CTepich ¢ GeToNOM
crepucii,

B asiementax u3 Jjierkoro 6eToHa Ha no-
PHCTLIX KDYUHBIX M MCIKHX 3alONHUTCIIAX
3uauenue |, noayyennoe no popmyie (81),
yBemmuuBaIoT B 1,2 Pasa, a B MeMeHTAX 13
MenkoscpricToro Gerowa rpyums b — Ha
10d u 5d COOTBETCTBERHO jUIS PACTAHYTOrO
n oxatoro Gerona. Jmmuy pacTANYTHX k-
KCPHBIX CTEPKNCH 3QKUTafHbIX NCTANCH, 3
JCTLIBACMBIX B PACTAHYTOM MM CKATOM
Getone, np o4/ Ry > 0,75 wim G/ Ry <
<025

36— Epiok a0 v, < = npHBApKOH TOTEpENHLIX
ocobumin npieriocodTenmAMH (aKepan),

upAMBie y4acTkn

JICHMA Ha KORLAX B BHIC IIACTHHOK, BHCA-
KEHHBIX TOJOBOK M HONEPCHHBIX KOPOTHI-
meit JlTuHy TaKWX aHKepOB ONPCACAAIOT
PacueTOM Ha BLIKAJIBIBAHME W CMATHE Oe-
Tona

Tlpn  mammun  KOCBENHOH apMaTyphl
JUINRY 30HbI AHKCPOBKH CHIKAIOT JICICHHCM
xodpdumenta ,, na pemmmy (14 12p,)
w ymenpueHis Koodimuenta Ak, Ha Be-
ity 106,/R,,  anech Py, — obbemubIi

@y Ay Ay O T T Tabx 3 B apyrux ciy-
ARX 3HAYSHUS Bpy Adyy W Ay NPHAUMAIOT
o n 2 1abn 3 3peck O, — OKMMaoume
Haupskenis B GeToMe, AcHCTBYIOUWE TCp-
UCHJMKYJAPHO  AHKCPHOMY  CTCPIKHIO
M ONPE/CNACMBIC KAK JUIA YUPYTOro Mare-
PHANA 1O UPUBEACHHOMY CEMEHMIO OT I
CTOAHHO JEACTBYIOUIMX HATPY3OK TPH KO-
(puuMenTe HajeKHOCTH 1O HATPY3Ke, pas-
M 1

Tpu fcicTBHM Ma aHKCPHBIC CTCPXKHM
JAKNA/ROI JICTAIN PACTAIMBAIONINX 1 C/BH-
ralonux youwmii upasyio Hacth opmyss
(81) ymuOx)a0T Ha KOd(duuMenT

0,3
1+ Qi / Nam

07, (82)

¢ Nyt Qons — COOTBCICTBCHHO PACTATH-
BAIOUICE M CABUIAIOWICE YCHIUs B ARKCPHOM
crepke

TIpu 9TOM JUIMHY QnKCPHBIX CTepKHeH
upniuMaior ke menee sewin Ad L,
npusenennbix B Tabn 3, rae d — HOMM-
HAJLHBI JMAMETP AHKEPHOTO CTEPKHS

AHKEpBl 13 TIaKOii apMaTyphl Kiacca
A-l UPUMEHAIOT TOJNLKO NPH HATMYMHM YCH-
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P CBAPHBIX CCTKAX — 10 popmyse (285),
npu OrMGAIONIUX XOMYTax — 10 (hOPMYJIC
ey = Ay /(2aS), T1€ Ay, — TTOIE@L cOUCHNSA
OIMBAIONICrO  XOMYTA,  PACHOJOKCHHOTO
Y rpancii aeMenTa, B JOGOM CIYUAC iy,
upunimaior ne Gosee 0,06

Hanpskenns okaTusi Gerona ma onope
ONPEACIAOT ICICHUEM ONOPHOI  peaKiim
na IO/ ONMPAHMA IICMCHTA i NPHAU-
Maior ne Gonee 0,5R,

KOCBCHHOC aPMHMPOBAHHE PACHSACIAIOT
1O JUMHC 30HbI AHKEPOBKM OT TOPUA 2jie-
MeiTa 10 Grwkaiiuicii X onope nopMaLHOi
Tpemie

4. An HANDSIACMOIi  APMATYpbI.
Tipu B KauecTBe i
PpaBoucii APMATYPLL BHICOKOTIPOUHOI NPOBO-
0K EPHOMIICCKOTO  UPOHIA,  apMa-
TYpHBIX KAHATOB OJHOKPATHOM CBMBKH, ro-
pAucKa TCPMUUCCKH  YIPOUHCHHOI
CICPKHEBOH  apMaTypbl  NIEPHOINUECKOTO
npoduis, KatarusacMoli ma yuopwi, yera-
HOBKU KaKix-JiHGO aHKCpOB Ha KOHIAX Ta-
Koii apmMaTyphi He Tpebyercs OHa HANCKNO
CAMOAHKEPYCTCs B GETOHE 33 CYCT NCPHOIM-
weckoro npotuas TIpu HATAXCHMH apma-
TypPLL Ha Ynopsi (10 GETOHMPOBaHMA), B MO-

eponKa




Puc 49 AnKepoBKa myukoB

@~ KOOI AKEP, § — FAIBIOKAMHOBOH AHKED, I — CTAWHAN KOTOKa, 2 — CTab-

WA KomICEKIN MpOBKL
Kawan, 4 - cTanuioi 1aTPYGOK,

3~ oTeeperue

B NpoSKe 1A WNLEWMPOBAIEA pAchopa n
5 — BICOKOUPOWNAX  TPOBOTOKa,

6~ cxpyrxu

sromxauiol (4asol) Sposcoxt suauetpou $ s, 7 — TPYGHa I wposcmaoll crarm,

8~ coapunte pesox compann w - cra
10 caomoa o sarvon ovanm, 11— i Ko oratn 45

2 v,

MCHT OTIYCKa HATSKHBIX YCTPOHCTB, BCJEN-
CTBME AMHAMUYCCKOTO odipexra, apMaTypa
OKa3pBaeT Ha GETOH PACKIMHWBAIOMIEE JICH-~
CTBME, CO3NABAA B HEM ONACHBIE MECTHBIE
KOHLCHTPHYCCKUC 10 OTHOWICHMIO K apMa-
Type pactarmsaiomme yowmi Ecim

JOWNUS  CHOCOGMM  BLIBATH oﬁpmosﬂnuc
HPOAOJLHBIX TPCUMH BAOML apMATyphi, TO
conpoTHBIcHuE

UPOROJIOKN  AMAMETOM

cerxu (puc 49,a) B xomuecTse 4 1T, © Wa-
rom s =50 100 MM Ha y4acTke JUMHON He
menee 0,60, [cm. popmyny (83)], no me me-
nee 200 mm, ne menee 10d u 20d coorser-
CTBEHHO JUII HPO(MIPOBATHOI U ©
apmMaTyphl 63 aHKCPOB M HE MCHEE ABYX
JUIMH QHKEPOB — JUISL apMATYPhI C anKEpaMH
y xonnos CETKM JOJUKHBI OXBATHIBATH BCE

W NPU OTCYTCTBMM WJIM MAJIOM KOJMYCCTBE
MONEPEUHON APMATYPHl MOKET [OJHOCTHIO
napymurbes Takxoii onement x pabore ne-

crepxmn apmatyphi Kpowme
orp: ! ro-
PUIONTALAGX TPOUWH  CBAPHMC  COTKH
W 3AMKHYTLIC XOMYTBL 10 ABYX C HOJIOBHHOM

npurosicn MIMCHHO 10ITOMY MT
cnocol nepenayn ycuus o6karus, Kax npa-
BUJIO, HELOTIYCTUM, A TIPH JMAMETPE CTCPHK-
it Goice 18 MM HOPML BOBCE Cro 3anpe-
maroT

JUIS BOCUPHMATHS GCTOHOM  MCCTHBIX
PACTATHBAIOUIMX KOHICHTPHYCCKMX  YCHIIHi
M KOHLAX HANPATACMO ApMATYphl B He-
MOCPC/ICTBCHHOI GAMIOCTH K TOPUAM KOH-
CTpYKIMii YCTAHABIHBAIOT CUMPAJIU H3 IO~
Bojiokn knacca Bp-1 juwamerpom 3 .4 MM
¢ marom 25 30 MM M BHYTPEHHHM JHaMe-
Tpom BuTKOB Ha 20 . 30 MM Goubuie jma-
MeTpa apmaryproro aementa He menee
GEKTHBHLIMIE OKA3LBAIOTCA TONCPEUHbE

pas Hecynryio

BGeroHa Ha MECTHOE CKATHC, OFPAHMYMBAIOT
PACKPHITHC BEPTUKANLHLIX TPCUINH HA KOH-
LAX ICMCHTA, 4 TAKKC YCHIMBAIOT MX Ha
Bo3neiicTBUE noNepeyHbX  cun  Jnamerp
CTCpKHEHl CCTOK WM XOMYTOB NDHHMMAIOT
ue menee 0,254, rpe d — quameTp nanpsrae-
MO HPONIOIILHON ApMATYPHI, M HE Metice
5 MM (U1 npoBoIoKH Kiacca Bp-I — 4 Mw).
Mouneie COCPESIOTOUCHHBIC PCAKIUMH AHKe-
POB BO H3BEKANMC MECTHONO CRATHA GETO-
HA 107 aHKepamMM HEOOXOAMMO pacupese-
saTh Ba Goubinyio wiomans GeTona yepes
TOPUOBHIC MCTAILINYCCKHC JIMCTHI C OTBEp-
CIMAMM JUIs IPONYCKA apMaTyphi
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He Ha pmise soms

TIpa  miaBHOM  OTHYCKE  HATAKHBIX
yerpoiicTs jumia 306 Hanps-
racMoil apMaTypel 6¢3 ankepoB
b= (@,0,,/ Ryp + 1) d, (83)

tae o, i A, upumimaor o Tabx 4 Tlox
30HOil AHKepOGKU NOHMMAIOT JUTHHY KOHLIOB,
B NPEAENaX KOTOPHIX OCYMECTBIACTCA 3aar-
KepUBAHKE HANPArAEMOIi apMATYPEI

TaGuya 4 Inavemun 1o>pPumerrson o, u 1,

T

Brit apmarypu MeTp, | o) )‘y
P

anepas  apwatypa | Jho- | 025 | 10

Creps
nepHotecKoro npomna | G0k
Bhicoxonpownan  apwia-| 5 | 14 | 40
TypHas MpoBOJOKa mMepio-

swieckoro npoduas knac- | 4 14 | 50
@ Bp-II 3|14 | 60
ApvaTypHmie  xaHaTht

Kracca.

K7 15 {10 | 25

12| 1| 25

9 | 125 | 30

6 |14 | 40

K-19 14 10 | 25

JUist CTCPKHCBOI apMATYPhI TICPHOJUIUC-
cKkoro upodua BeMiy [, UPHAHMAIOT 1
menee 154 Jlns asementon ua Jerkoro Ge-
TOHA IPH MOPHCTOM MEJIKOM 3alOJHHICIE

W3 MCJIKO3CPHHCTOrO GeTona rpymibl
b amasenus o, W A, yBermmumaor B 125
pasa npoTHB npuBeACHIbIX B Tabn 4, a u3
Jerkoro Geroma kinaccos B7,5 BI2S — B
1,4 pasa

Tlpu MrHOBCHRO# nepenase yowms 06-
KaTus na GETOH JUIA CTCPKIICBOIl apMATYphl
Hepho eckoro upobiis IauCks o, 1 X,
yseamunBalorT B 1,25 pasa

Beauity O, NpUMMMAloT paphoii a)
TPH ACYCTC ICMCHTOB N0 UPOYHOCTH —
Gosbiuemy i3 awauennii R, u G,,, 6) up

pacueTe  MIEMENTOB WO  TPEIMHOCTOl-
KOCTH = Oy, TAC Oy, UPHHMMAIOT C yie-
TOM NEPBBIX 1OTEPH

Havano 30HBl nepepauu  nanpskenuit

TpH MIHOBEHHOMH nepeyaue yeums ooxaTus
Ha GCTOR JUIs IPOBOJIOYHON apMATYPHI (32

, smneiinoe npen-
BapUTEILHOrO HANPAKCHUS B apMaType OT
HYJH y Kpas JIEMEHTA 10 Gy U O,y B C-
YCHIH, DACTIONOKCHHOM HA paccTosmmn I,
OT Havaia 30HEI NeEpeatn HAUPSKCHM

50) no paccMaTpBACMOTO

(puc ceuenns
(Oupx = Oypr b/

AWKepOBKY | KORIOB TAAMKOH  BUCOKO-
TPOYHOH NPOBOJIOKH NPOM3BOAST MOCPes-

CTBOM KOHCTPYKTHBHBIX aHKEPOB, T ¢ aHKe-
POB, OCTAIOMIUXCA HA KOHIAX apMATYPhl Ha
BeCL TICPHO IKCIUIYATALMM KOHCTPYKIU
KOHCTPYKTUBINE AHKEH BLINOIHSIOT 10~
CPENCTBOM  BHICAKEHHBIX TOJOBOK M aH-
KCPHBIX [UIHT, @ UPH HATAXKCHMM apMATyPhl
HAa YHOPbI — NOCPEACTBOM NETJIEBLIX (KOJIb-
LEBLIX) AHKEPHLIX YCTPOHCTB (pHc  51,d)
BHICOKONPOUHYIO POBOMIONAYIO APMATYpY
WM KaHATRI, HAMATLIBaeMbie Ha GeToH
KPYIJIbIX KOHCTPYKUMit (TPyOBI, LMIMHAPH-
YECKHE PEICPBYaphI, CHIOCHI), AHKEPYIOT T10-
CPCICTBOM 3aKpCIUICHUS HAavaia M KOHIA
Kax10i TPYNNEL 3aKUMHELIME GoaTaMu (puc
51,6) WM UPOCTEHITUMM IUIAMICHHLIMY 33~
KMMAMH, HC BLICTYIAIOUMMM 33 UPEACHbI
JAUWTHOrO CiIOA GCTOHa  AHKCPOBKY KOH-
1OB KAHATHOH apMATYPhI IPH HEOGXOMMO-
CIM MpOWIBOMAT B BWIe OOKATHX My(T,
KJIMHOBLIX W I@HTOBLIX 3@KMMOB, @ Nyd-
KOB — B BUAC IMIB3OCTCPAHCBHLIX AHKCPOB,
METAJUIMYECKHX KOJIONOK M KOHYCHBIX 1PO-
6ok (cM puc 49, a), TIIL3OKIMHOBLIX AHKe-
PoB (cm puc 49,6) u ap

B mensx  npenoxpasenus
YCTPOICTB, PACHOJIOKCHHbIX HA

AHKCPHBIX
HoBePXIO-

G

S

N
Ik
b, % i

[

xacca Bp-Il ¢ iy e 1o
JUIMHE 3a/1€)KH) PHHUMAIOT HA PACCTOAHHM
0,25/l, o1 Topua snementa

Tlpu jwamerpe crepikneii Goee 18 MM
MUHOBCHHBIH OTIYCK HATAKHMX YCTPOCTS
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¢
Puc 50 Cxea pacmpeienciivs MpeiBapHrens-
HOTO NANPAKCHWA (10 JUIMHE APMATYph 63 ai-
KpOB 1A KORIAX

I~ UpOZOIMNAR APMATYDA, 2~ NONEPEHHAR APMATYDA



niepepacpeaceHte youmMil MY KOMIIo-
HCRTAMH  COMCHMS CKAIBBACTCH  MCHBUIC

Puc 51 AWKEpOBKa NPOBOAONOI WK Kauarioii
apmaTyph
4 = BHIKEPOBKA NOLPCACTION GNKEpILX Kotew 6 an-

o 1 pocta B ap-
MaType CHIKaeTes

Ouacnbie wanpskenus nepepacnpeseste-
HUA B XKeA€300ETONE OT NOJ3YHeCTH GETOHA
BO3RUKAIOT NPH BHICTPOM PASIPYKEHHM TH-
KEJI0 M JUIHTENHO HATDYKEHHBIX KeJle300e-
TOHHBIX KOJIOHH C BLICOKHM NPOICHTOM ap-
MMDOHAHUS B MOMCHT CHATHA RArpy3Ki
C TAKHX KONOHH oGpatiMbie (ynpyrue) ne-
dopmaimu GeToHa BHI3LBAIOT B GeTOHE Ha-
qabibe HANPKEHMs pacTskenns MHOrna
OHN NPEBLIMAIOT NPEACH NPOUHOCTH GeTonA
na pactskenie Ry, ,, DTO NPHBOAMT K pas-
PLIBY KOJOWHEI B OJHOM MM HCCKONBKUX
MECTax, 4T0 OTPHUATENLHO BIMACT Ha Nalb-
HeifIIIYIO HKCTUIYATAIHIO KOHCTPYKIHM,

B muezmeeumuux KOHCTPYKIMAX ycas-

KepoBKa SAKUMHKMH  GONTAMH
riMan mposuiom Mm Kuari 1o foruio 1
wruip arve SpMETYPH 6 OaABaT nanps-

e, 3 - xonit oEwOreH, 6 - aavnnt Gon
JwaMetpom 12 Mu; 7 — ankep cenenmem 25 X 25 v

Cri Gerona, 0T KOppo3MH MpUMENAIOT 3a-
WTRe SNTAKODPOIHOIE oK

3 neiicTyior
nnuunpemenuu W COBMECTHO BIMSIOT Ha X
PaGoTy HOA HAIPYSKOH, B CKATHIX HJICMEH-
Tax OnM ACHCIBYIOT B OAHOM HaupaBic-
UM — yMHBLIAIOT HAUPAXEHHT B GeToHE
W yBCNWUMBAIOT MX B apMatype B waru-
GacMBIX JICMENTAX YCANKA M UOJN3Y4CCTH
Kele306¢TONA PAIBUBAIOTCS B PA3HLIX Ha-

5. C Iepepac- cajKa HanpsoKe-

ii, Upy HUE B GETOHE CRATON 30HHI, @ B PACTAHYTOR

6CTOHA CTANLHON apMaTypoill B GCTOHC —APMATYPE — yMEHLINACT, NOJ3YYECTh, HAO-
n apmatype T Wa-  Gopor, B Getone

UpSIKENI OT yCanKW W HabyXaums Gerona,
© KOTOPLMH HCOGXOAMMO CHMTATLCH TPH

©Katoli 30HBI, 4 B PACTAHYTON apwary-
pe ~ ypeawmsact

npoex xon-
CTPY Kumi
Craiinas apMaTypa 061aaeT Mojtyiem

apvatypui
1 65ToRS TPORBARETEA 1 B KEMEOBETORMX
KOHCTpYKIWAX DTO yWHTLIBAIOT UPH ToOjt-

ynpyrocti, B 10 20 Pa3 NPCBLINAIOMAM  CHCTE NOTEPH HANIPKCHUH HAMPArACMOli ap-

Moaya,  aedopmaunn  GeTona, nOITOMY,  MaTYpOit

Koraa OCTOH NPETEPIEBACT MIACTHYECKHE 6. Kopposusi. Flon xopposueii  nouu-
q 70 NpouHo MaoT Ko~

aPMATYPA HCTILITHIBACT TOILKO YUPYTHE Jic-
opmanun  Bocupunivas wacth marpyai,
ApMATYPA PASTPYAACT GCTON 1 TeM CaMbIM
3aEPKUBACT (CTCCHACT) B HEM Pa3BUTHE Jic-
dopmannit nomsysectn Mocie roermkenns

CTpyKu C TeeHHeM BpEVCHH 10 BO3 il
ClBiem arpeccusRoil cpeant. Kopposus ap-
MATyphl MOKET UPOTCKATE OAHOBPEMEHHO
C KOppo3Meit GeTONA i HEIABHCHMO OT Hee
llpu/lykl Koppo spryp (pwanuna)

CTANLIO PEAENd TEKYUECTH, (hop
ApMATYpHI TAKKE BLICTPO PACTYT K B Mo~

T nepBoHa-
Tt oGhoM llo)mMy pRabduia co-

MenT, Gamakuii K pasy

36T 3Ha BULIC PAATLALIC JIABCHIA

B Gerone W cram nocTi-
TAIOT NpGACALIMIX uavcHiii  BeaencTBHG
uoxysecTH GeToNa, HANpHMEP PH 1=

0,5%, 4epe3 150 /ln nampseHs b apMa-
1ype sospactaror Goee B 25 pata

npoueHta a0
BIAMAHME TNOJ3ydecTH OGeroma Ha

¥
u 2%

4 B M Bowmpenxo I I' Cynoprun

Ha i apMaTypy 6ETOH, 4TO UpH-
BOAT K OTKOJY 3aUIMTHONO CJOS W NOJIHO-
My oBHakennio apMaryphl D10, B CBOIO
0UCPE/IL, YCKOPACT PKABJCHHE APMATyphi
W IPUBOJMT KOHCTPYKIMIO B aBapHiHOC CO-
crosmme KOpposuio apMaTypul b Keie3o6e-
TOHE B OCHOBHOM NPEAYNPEKAIOT YBEHHe-
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HMEM TOJIIMHBI M IUVIOTHOCTH 3alIETHOTO
cl1o4.
7. Onpeiencaue HOPMATHHBX HANpsAe-

TCNLHO LCHTPA TSKECTH NPUBEICHHOIO Co-
uenms

wii. ITpu noTeph

TE/ILHOFO HANDWKSHAA B ADMATYDE HEOGX0-
JWMO 3HATh HOPMAJBHbIC HATSKEHHs 0O-
xatus Geroma. VX ompenensioT no npupe-
JICHHBIM TEOMETPHUCCKIM XaPAKTCPHCTHKAM
HOPMAJIbHOIO CeUCHNHA KaK JUI yNPYroro
Tena Vowmmn B anparacMoii apMatype
PACCMATPUBAIOT KAK BHCINHIOK HATPy3Ky
IlpuBenenHOE CEUCHHE BKITIOYACT CEYCHUE
DeToHa W ceuenue soen nponom.ﬂou apma-

Typu, HOI  IL10-

_ Sy = SVl
P

B/ Azys + 61 A,

®9)

THC Yy Vip Vs Vs — DACCTOAHMS OT LEHTPA
THKCCTH NPUBEACHHOTO CEYCHNA A0 TOHEK
HPANIOKCHUN  PABHONCHCTBYIOUIMX  YCHJIHi}
COOTBETCTBEHHO B HANPATACMO W HCHATPs-
raemoii apmarype S w S, ©,

wansio couchma betona Mexons wa panei-
crsa edopMaumii apMaTypsl i Geroma,

xoofpummenta upnsenenns o Ecim mio-
majak CeueHHs BCeil NPOJIOMLHON apMaTyphl
mence 00084, TO ce He yUMTHIBAIOT UPM
ONPC/CHCHUM  TCOMETPHICCKUX  XaPaKTeph-
CruK ceucnns COMCTPUICCKUC XApaKTCpH-
CIMKM NPHBE/CHHOTO ceverms (cM puc 1)
cneayromme
IOILA/L PHBEACHHOIO CEHCHUs

Apea = A+ A, + GAL+ oAy + 4, AL, (84)

e A — miouta, ceverus GeTona 3a Bblye-
TOM ociabienuil nazamu, KaHajxaMm W ap-
MaTypOii, ccu IoNIAL OCaGICHHi e 60~
nee 0,03A, To UX PACYETOM HC YUUTHIBAIOT,

CTATHYCCKHIE MOMEHT ILIONIAM [PUBE-
JIEHHOTO CEYCHUS OTHOCHTE/IBHO PACTAHYTOM
rpany

et =S+ oy Ay, + oy, A (h —ag,) +

+ada, + oA (h—a); (85)

PACCTOAHME OT PACTAHYTOH IPaHM /10
LCHTPA TAKECTH UPUBEACHHOTO CCYCHMS
Yo =Srea! Areas (86)

MOMEHT MHEPLMH NPUBEJICHHOTO CEYeHUS
OTHOCHTCIILHO €TI0 LEHTPA THKECTH

> ‘)2
Troa =1+ oAyl + oy iy (0,)* +
oy + oA )

®7)

Veunue Ilpcjllldpvl TeLHOrO 06xatHs be-
TOHA
yommmit B ﬂpMﬂrypc

P=o,A,,+ 0,4, — 6.4, ~ oA,

(88)
a OKCHCHTPHCHTET €O UPWIOKCHHS OTHOCH-
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o, — COOTBCTCTBCHHO B HCHA-
nparacuoil apmatype S w S, pussanmie
yeanKoill U TONBYNCCTBIO GCTOHMA, NpHiM-
MAIOT DaBHBIMH. B CTAAWH H3rOTOBAC-
HUsl — TOTEPAM HANPAKEHUA G OT GLICTPO-
HaTeKAIOWEH  MONIYHECTH  (CM M),
B CTaIMN TPAaHCHOPTHPOBKH, BO3BEICHHS
M IKCILIYATALMH — CYMMC TIOTCPL HATIPAKE-
HUil OT ycaaKh Gy M NOI3YYECTH G,y GeTona,
JUIS HEHAUPATAcMOii apMATYpH, Pacriono-
KCHHOH B PACTAHYTOH OT OGKATHA 30MC,
HANIDAKCHHC G NPHIMMAIOT PABHBIM HYIIO
HOpMAIILHOE HANpAKSHHC B GCTOHE OT yeu-
st 0GKaTHA B 0OmIEM CIYHAC OMPEACHAIOT
KaK JUis BHELCHTPCHHO CKATOIO YHPYroro
Teja O NPHBEJACHHOMY CEHEHHIO

P Pe,,vo M
o, = o _ M 90)
L R R 0)
FAE yo— PACCTOSHMC OT WLEHTPA THKECTH

UPHBE/ICHHOTO CCYCHMS 10 BOJIOKHA, B KOTO-
POM onpeneNsior naupskeits, M — -
Galoumii MOMEHT OT BHELINMX HArpy30K
B PACCMATPMBACMOIT Crajmn paGoThl e~
MCHTA, CKUMAIOLIMC HATIPAKCHUA  YCHTb-
BAIOT CO 3HAKOM «+», @ PACTAIMBAIO-
ume — €O 3HAKOM « —»

Maxcumaibibe CKUMAIOIME  Hanpsike-
HUs TPH OGKATHM IJIEMEHTA ONPEACNOT
a ypoBie KpaiHero BOJOKHA C yUETOM

CPBLIX NOTEPh Gy. Oy M Y,,=
P, P, M,

Oppy =+ Yo = Vos ©n
A L

e M, — MomenT 0T coGeTBenHoro Beca

sueverTa,

Tlpu oupenenenun 10TEPL G4 OT Obi-
CTPOHATEKAIOMCH MON3YUCCTH U Gy OT HOJ-
3YYCCTH HAanpsKeHus B GETOHC OT ycWins




Tagmuya 5 OCHOBNIE BUAB! NOTEPh UPETRAPHTETHOTD HANpITRCHI

apyaTypL
Tlotepn pw matsie-
N TIpICHMEEL OTEpN BPEARAPMTEIRHONO HUW apMATYPh
win Hanpern
s ytopn | na beron
1 Penakcai nanpsxenii apmatypst | 6, ,
2 | Pawmocts Temmepatyph HaTanyToi -
apMaTypr 1 YCTpOWCTSa, BOCTpHHM-
MBIOIETO YCHTHE KATAKCHS TDH IPO-
rpese Getona
3 | Jlehopvanus ankepos, maii6 u upo- o
KINQIIOK HATHAWbIX YCTPORCTH
4 | Tpome spustypi o6 orutaioune
PHCTIOCOGNENNA, O CTCHKM Kamaia
R NoRCpAHOOTA ScTONA KOHOTDYE:
ik
Reopuaius crameriot fopas sna -
HITOTOBNCHMA KOHCTPYKLL
6 | Bwcrponatexatonas nomyueers 60 | o ¢ -
Tona
7 | Veama Gerona
8 | Momyuecrs Gerona
9 | Cwstie Gerona nox mTxamm Komb- | — S
llenoil v _cnupaiiof apuaypiy
(Upit MameTpe KOHCTpYKuwil 10 3 M)
10 | Jledopmanms umob mexay Gioka-| — o,
Ml COCTABRIX KOKCTpYKIN

OBXaTHsI OTIPESEIAIOT Ha yPOBHC ILCHTPa
TDKECTH HATIPATacMOTi apMaTyphi A, i Al,
HATIpHMED A apMaTyPLL Ay 10 OpMYIE
(91) ¢ samewoii y na y,,

8. Tlotepn UPEABADHTEABHOFO HANpHAC-
HHS AMATY) Hanpsoke-

JWMMRY TOTEPh, IPSACTABIACT CIOKHYIO 3a-
savy Jlis UPAKTUMCCKMX PACYCTOB NPMHM-
MaloT ynpomCHHEIE COCOOBI yyeTa MoTeph
IPC/ABAPUTEILHOTO HAUPSKCHHS

OcHoBHBIE  110TEPU  UPE/BAPHTEILHOTO

ps
HMC APMATYPb NOCAC OTHYCKA HATSKHBIX
YCTPOWCTR C TEHENHEM BPEMEHN NOCTENICHHO
CHIKACTCA HA BEMMMIY NIOTEPh BCIEACTBHE
NOCTENEHHOTO YMEHBIUCHHNS! HAYANBLHOTO (3a-
JIQHHOr0) OTHOCUTENBHOTO €, ap-

upn masKe-
AW apMATYpL W4 yUOPH M Ha GCTOM
 YUWTLIBACMBIC B PACYCTAX, HOPMBI 1OZ-
pasnensior na 11 pujios (tabar 5) Pacaerom
YUMTHIBAIOT TOJBKO TE W3 HHX, KOTOPBIC

MaTyphi.

TloTepu npeaBAPHTENLHOTO HANPAKCHUS
APMATYpLI IPOHCXOJAT KaK NPH HATSKEHUH
ce na ynopsl (cM puc 31), Tak u na Geron
(cM pic 49,d) M MOIYT IOCTHTATH 3HAUH-
TCILHOIM  BOIMMMHL — OK0JO 30% HAuaiL-
HOLO  [IPCBAPUTEILHOrO

B 3 KOHKPCTHBIX yc-
J0BIAX

B uensx yrouuenus pacucToB NOJHBIC
MOTCPM  NPEABAPUTENLHONO  HAUPSKEHUS
apMaTypPhl  PA3NCAAIOT HA  ABC YIB!
(1abn 6) oy — HEPBLIC NOTEPH, POHCXOAA-
ne 1o 0GKaTHA GCTONA, M Gy — BTOPBIC

Touuniit yuer (PaKTOPOB, BIMAIOLIMX HA BE-
»

norepu, nocne obkarus Ge-
Tona

9



Tabmya 6 Tpymnss noteps mpeABApRTEAMIOND TaGauya 7 TloTepn 0T pearcamn
nanpskelns APMATYPhI ‘RAmpsTKeNNiE apMATYpbI
Ciocod Tepaise notepn| Bropuie novepu Crocod vaTwxeA apvaTyp
TR o o obxa- B ACKTpOTEpNIE
Getona) ok Sevoms) APMATYPH | vexanseneckmit | eCKui i kom-
PETPH o an Gumposanii
Ha yropm 6y, 05, 03, [0y, 0y Tiposono- | oy = 0,226,/ =0050,,
4, G5, O AR W KBHATHL | R, sor — 0,1) G
Ha Gerou oy, 04 or oy oy, Cropne |o1=010, |o,=003,
S0 Ot a -2
Bo Bcex ciywasx BeMMyMHY NOJNHBIX s Geronos kiaccoB B45 u Brime o, =

(0,= 0}, + 0,;) UOTEPh UPHHUMAIOT HEC Me-
wee 100 MIla B upomecce H3roToBIeHUs
M OKCIUyATAUMH NPCABAPUTCILHO HAIPS-
HKCHHBIX SJICMEHTOB MOTCPH 1PE/BAPHTEL-
HOrO HATPSKCHMA B apMaType HaKamiu-
Baiotcs Benencrsue 3T0r0 apmartypy kaac-
ca A1 Al B npesmaputesnuo Haups-
HKENHBIX  KONCTPYKIMAX HE  NIPHMEHSIOT,
4 UPEABAPHTEILHOE HATAKEHUS GOCE NPOY-
Ol APMATYPHI HA3IHAYAIOT JAOCTATOUHO BLi-
COKMM, 4TOOL NEPEKPUITL Bee NOTEPH Ap-
MATypa  BHICOKOH MPOYHOCTH HO3BOIAET
cospats B Gerone GosbmEe upejBapu-
TEABHLIC HANIPSOKCHHS W YMEHBIIATS PACKOJL
JCPUIITHON CTAM, YeM BBIE NPOMHOCTH
CTAJW W BCJMMMNA (IPCABAPUTENLHOTO Ha-
NPIKEHUS  ADMATYPH,  TeM  MEHBIIC
YACALHLIH BEC CYMMADHLIX TOTSph HaNpsi-
KENHSA apMaTyphl

Ilpi paciere CAMOMAUPAKCHHLIX Ic-
MEHTOB Y4MTLIBAIOT TOJILKO NOTEPH NPE/Ba-
PHTCABHOTO HATIPHKEHUS OT  TON3YYECTH
W yCaaki GETOHA B 3BUCUMOCTH OT MapKy
GETORA MO CAMOHANPAKCHIIO M BIAKIOCTH
cpenbi JLiS CAaMOHATIPAKCHHBIX KOHCTDYK-
Wwit, IKCIUIYATUPYEMBIX B yCIOBMAX W3GLLT-
Ka BIArH, OTEPU OT YCAAKU HC YUUTHIBAIOT
@ llepsbic notepn G,

1 Momepu om peaarcayuu nanpsowenui

apVATYpLL P HATSKCHWM (1 yUOpH pas-
BUBAIOTCA B TeNeRue S 7 cyT W 3aBHCAT OT
BUZA APMATYPLL, CNOCOGA cC HATAKCHWA

W BEJMUMNLI Oy, NPHHMMAEMOl Ges yuera
notepn VX npuimvaior no tabu 7

C) UCIIEHHbIC 3Havennd 6, <0, To
VX UPMMMMAIO1 PABHHIMU HYJIO

Tlomepu om memnepamy prozo nepena-
0a upH TenioBo# 0GpAGOTKe KOHCTPYKUHUit
UPUHIMAIOT PABHBIMM

s Getonos Kiaccos B1S

=1,25A¢,

100

B40 o,

=1,0A¢
rae At — PasHOCTH 10 TEXHOMOTHICCKMM
MAHHBIM MEXIly TCMUCPATYPOH apMaTypHI
u ynopo crenpa, ‘C, npu OTCYTCTBUM
TOMRBIX J@NHBIX TPHANMAIOT 65 °C
omepu om debopwaiuu anxepos, pac-

HONOKCHHBIX Y  HATAKHBIX  yCTpoOiicTs,
BCJICACTBUE CKATUS IAf0, UPOKIANOK, CMs-
™A TONIOBOK 1t i
camyix anKkepoB KX yUHTHIBAIOT TONLKO 1pu
MCXaHWMECKOM CIIOCOGE HATSKCHMA apMa-
TypBt

TIpn RaTSKCHMM ApMATYHl Ha yHOph
oy =(Al/)E,, 92)
rae Al=2 MM — upn OGKaTHM OIPCCCO-
BARHLIX WAHG NP CMATUH BHICAKCHHELX TO-
0Bk, Al=1 m™ — upu nepopManum an-
KepoB B BMAC Taek, 1,25+ 0,154
MM — UpH CMCILICHHM CTCPKHCH B MHBCH-
TapHLX 3axuMax, d — AMAMCTD CTCPKHA,
MM, | — paccTosiHme MEXJ1y HapPYKHbIMH
TPAHAMA yIOPOB, MM

TIpW HATSKCHHW apMaTyph Ha Gerom

oy = [(Al + AL)/ T E, 93)

e Al = | MM — ofKathe A6 i upo-
KJI4/10K, PACIONIOKCHMBIX MEKy AHKCpami
 Geronom aementa, Al = | M — nedop-
Maius aHKCpOB CTAKAHNOIO TINIA, KONOOK

UPOGKaMH, AHKCPHBIX IACK M 3aXBATOB,
[ = jumHa deMenTa, MM

M3 dopmyisl (93) BHAHO, 4eM MCHBIIE
JUIMHA apMATYPBi |, TEM GONBIIE e¢ OTHOCH-
Tensan nedopvams (Al + Al)/1, a cre-
JIOBATEILHO, 1 HOTEPH HAUPSOKCHUA Gy Tlo-
ITOMY JUIA KOPOTKOpasmepubix (4 12 M)
TPC/BAPHTEILHO HATIPSKCHHBIX KOHCTPYK-
i Gosiee UEHCCOOBPAIHBIME ABIAIOTCA MC-
HEC MOJATIMBLIC AHKEPBI (ILIOTHO 3ABHHYI-

6b1)

BACMBIC FAfKH WM KIMHOBBLIC MMIAj



B Ciiyuac dIeKTPOTEPMINECKOTO METOAR

HATSKCHNS apMATYPH Gy = 0, MOTOMY 4TO

9TH TOTEPU YYHTBIBAIOT NPH ONPEICICHHI
TOHOTO YIUTHHEIMS APMATYPhI

4 Iomepu om mpenus apmamypu 06
npi

Ha ynopel

TAE O, — NPMHIMAIOT Ge3 yueTa TOTEPD,
e~ HATYPAIBHBIX 10T .
§=025 — xooppumment, 0 — cymmapnIi
Yrosi 1nopopota ocm apmatypei, paa llpn
MATHKCHHN A GCTON apMATYPEI, PACHOIO-
KEHHOM B KPHBOJMHCHHOM Kanajie Win ua
KPHBOJIMHEHHOI OBEPXHOCTH, YACTD YCHJIS
Byaet 3aTpayena na Tpe-

(94)

s0cTHraTh GBI 3naucHuil s ux cun-
KEHHSl  TIPHMEHSIOT ~ OTACHKY  KPHBOJH-
HeHNBIX YIACTKOR JMCTOROI CTANBIO, BHOPA-
LHIO  ADMATYpHI, MATSKENNC  ApMATYDhU
C 0GOUX KOMIOB, HCMOE3YIOT TCPMUHCCKIE
CHOCOG HATSKEHIS APMATYPHI I npe-
MHIOT  KAMATOOGpAzOBATCIN W3 Crie-
LHAILHBIX TAACTMACE, HATIPHMCP prﬁxu w3
BUMIUINIACTA,  MMCIOWErO  Kodpduuent
ns y v 02
S5 Homepu om deghopmayuu  cimarvoii
@opab TIPU UITOTORICHIH KOHCTPYKIIL
Al
o5 =n

(96)

e M — KOODGUIKIEHT NPU HATSKEHHH ap-
MaTYpEl IOMKpATOM 1 =(n - 1)/2n, npn

wits
T1oTepH OT TPEWHS APMATYPH O CTEHKH
KaHaIoB WM MOBCPXHOCTE GETOMA

1
eaf1- ),

e o, 8- koojdmuientei (tabn  8),
) - [UIMNA YHACTKA APMATYPHI OT HATIKNO-
YO YCTPOHCTBA 70 PACCTHOTO  CeMeHNS,
0 — CyMMapHHi o1 TIOBOPOTA OCH apMa-
TYpHL, pan

Tabmya 8 Inavenne koxppmmerton © n G

95)

apMatyper i Mamn-
JOit HEKTP
(50% yowms cosnaercs rpysom) m = (n—
— 1)/4n, Al — coMKCHHE YIOPOB 11O JMHMH
AciicTBUA yowims obkatan P, ompeaensie-
Mo W3 pacucra acopmammii  GopMbr,
I — paccTOsHHE MEKAY HapyKHBIMA Tpans-
MH YTIOPOB, 11 — WHCIO TPYIII CTEPXaeH, Ha-
TATMBACMEIX HEO/IHOBPEMEHHO
TIpi OTCYTCTBIMN AHHBIX O KOHCTPYKIMM
(opm npuimvaior o5 =30 MITa Onu npo-
HCXOJIAT BCIC/ICTBHE HCOHOBPEMEHHOTO Ha-
Tskennst 1a opMy T1pu HATIKENIH TIpBO-
10 CTep)Hs CTanbHAs (hOPMA YKOpauMBACT-
Cf WA BCIMUMMY €, & BTOPOFO — JIONOIHU-
TeIBNO HA BesMuMty £, W T 1 Uem Gosbie
Crepueii Wi TPy CTepXNHCH HATArHBAIOT
HEOZHOBPEMENHO, TeM  GOJBIIE  TOTSpH
B CTCPAHSX, HATHTHBACMBIX B [ICPBYIO Oue-
peb LIpn 91eKTpOTCPMIIECKOM  CIIOCOBE
HaTsKeHust notepu ot gepopmaru Gopmer
HC YUHTBIBAIOT, TIOTOMY UTO OHM Y4TCHBI

5 npn apatype
»
B xauana » crepneit
xanaron, | nepnor
NYUKOB | yeckoro
npoduas
C weranme- | 0,003 [ 035 | 040
cKoif ToBEpXHOC-
Thio
C Gerormoii
HOBEPXHOCTBIO
obpaosan 0 0,55 | 065
KecTRUM
Kanano006-
pasopare-
em
obpasosan | 00015 | 055 | 0,65
HOKIM
KaHa006-
pasonate-
aem

B KOHCTPYKLIISIX ¢ GOJLIIIM YITIOM CO-
NPHKACAINHS HATPAIACMON APMATYPI C Ge-
TOMHO TIOBEPXHOCTEIO NOTEPH G, MOTYT

npu HOANOTO Y-
HElNA ApMATYpL

6 Ilomepu om Gecmponamexaioweii ua-
i noasyuecnu GETONA TIPOHCXOMAT B PO~
necce 06KaTUS IEMEHTA YCWIHAMH apma-
TYPHL, HATSrHBACMOIK A yHOphl OWH 3abit-
CAT OT yYCHOBMIt  TBCDICHMS,  BCIMUHHEI
nanpsokeniii o6kt Kiacca beroya Tlpu
ARTRKCH SPITYES 1 Gemu noTep o
H e
y-m'mwalm, TAK KAk HX nblﬁupdlm‘ B npo-
1ECCe HATSKCHNS APMATYPEI, COBTIANAIONICM
1O BPCMCHH C OGKATHEM GeTOHA

Jlas Gerona, NOBCPrHYTOro
obpaboTKe,

TeMIoBofi
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g = 340,/ Ry, DU G4/ Ry <t ©7)
0 = 3+ T2B (4, /Ry, — %)
wpn Gy, /Ry > %, 98)

I4€ G, HANPSAEHHE B GETOHE HA YPOBHE
LeHTpa TsikeCTH apMaTypsi § 1 §' ¢ yueToMm
TOTEPh G; G5 ONPENENAKT N0 popmyie
1), & n B — kosbdunmenTr, MpHIRMAOT
panbivi o = 0,25 + 0.25R;,, 1o ne Gosee
08, B=525—0,I85R,, no ne Gouee 2,5
n He menee 11,

JLIst Aerkoro GeTona mpH TIPeAATOUHOI
npounocTh Ry, = 11 MIla i ke snauenie
MHOWKHTENs 34 3aMeHAOT Ha 60

Jlisi GETOMA eCTCCTBEHHOTO TBepACHHs
TOTEPU G BEIMHCASIOT AHATOTHIHO, C Jerie-
WHCM TIOIYUCHHOTO pe3yihTaTa a Koobdu-
npent 0,

@ Bropuic notepn o,

Hem Bo3pacte Jleopmanmn OT ycaakn Ge-
TOHA, NPOSBHBUINECH K TOMY BPEMEHH, YKC
HE OKA3BIBAIOT CYMCCTBEHHOrO BIMAHMA Ha
BeJMUMNY TOTEPh HATIDSKEHM APMATYPbL.

. Ilomepu om nosyuecmu  bemona
B Boapacte He Meree 100 cyT, BbisbiBaIOmEH
YKOPOUCHIE ITIEMENTA, IPHHHMAIOT PaBHbi-
MU Oy = £, E,"

) JUIS TAXEIOTO W IErKOro GetoHa ma
TIOTHOM MEJIKOM 3al0JINHTENe
Gy = 12800,/
1P G4 /Ryy < 075,

G = 256%(Gyp/Rep — 0375)
p Gen/Rep > 075,

99)

Ifie Gbp — TO e, 4TO ¥ B 1. 6, HO C y¥ETOM
noteph mo w1 .6, o — kosdurmenT w5
GeToMa ecTeCTBEHNOTO TBEpICHNA & = 1,17,
s 6eTOHA, NOIBEPrHYTOTO TEWIOBOi 06pa-

7 Homepu om
aPMATYDHI PN HATARCHNN Ha GCTON TpH-
HIMAIOT PABREIMH MOTCPAM TIPH HATSKCHIH
Wa ynopel, T ¢ 0, =0,

8 Homepu om ycadxu mascerozo bemona
(0 = £y E,), PBI3BIBAIOMEN yKOPOUeHHE i~
MCHTA, TIpIRE/ICHb B TAb

Menbiniasi BeawtiIa NOTEPH HAMpIK-
Wil Gy NIPH HATAKCHIAN APMATYPH Ha 6CTOR
no ¢ W ynope

Gorke, npuaTMochepnoM Tapicnun o = 1,00;

6) rpynnel. A — nove-
P BISHCASIOT TI0 T ) C YMHOKEHHEM Ha
Kooppruent, papbiii 1,3, B — To xe, 1o
1 kodfbunent, papubiii 1,5, B — notepn
BLHCINIOT M0 T, 4) mpn Koa(mcHTe
o =100,

B) JICTKOTO NPH TOPHCTOM MEJIKOM 33~
NONMHTENE NOTCPH BHMHCITOT N0 T a)
€ YMHOXEIHEM TIOIYHEHNOrO Pe3yTbTaTa Ha.

0GYCIOBICHA TeM, IT0 B TICPBOM CAYSAC 06~
KATHE GETOIA NPOWIBOMNTCS B GOJICE 11031~

TIpu 3arpyxernn B Bospacte vexce 100
CyT NOCHE HOTORACHNS KOWCTPYKIIMN TIO-

Tabnuya 9 Tiotepn manpskewait apwarypss o1 yeamu Gerona, Mila

Hamoxcnne aparypi ta
yuophi Geron
Bua Gerona —
i . Tenionan obpaboTka npu | Hesamucumo ot yeromsi
CCTCCTBENHOC THEPACHNC | 4 1\iocheprom AaBACHKN TBEpIEHIA BETORD
Tsokenbiii knaccon
a) B3S 1 moke 40 35 30
6) B4 50 0 35
1) B4S 1 mame 60 50 )
Mesmosepimerai
TpyniL
A oTepu onpeieasior mo u a) u 6) ¢
© ymHokennem na koxpduuuent 1,3
0B To we, na Kodpipuuuent, 50
o B TMoTepn onperensior ma 0 a) Kak i 40
I30KeN01 0 GETOHA CCTECTRRHHOrO TREPCHIA
Jlerkuii npn MeaKoMm
anominTene
%) IIOTHOM 50 45 40
3) nopucToM 0 60 50
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TepH OT YCAZKU Il TON3YWCCTH GCTOMA CHH-
KAIOTCH DTO YHHTHIBAIOT YMHOKCHUEM 110~
Teph Gy W G, A MOMMKAIOIMH Kod(i-
menT

=4t/(100 + 31) (no ne Gosee 1),  (100)
TA€ [~ BPEMS, OTCUHTHIBACMOC NTPH OTIpeze-
JICHMH Gg— CO [IHH OKOHYaHU3 GRTOHHPOBA-
s, G — CO s oGKaTHA GeTowa

Jist KOHCTPYKIWHH,  IKCIIIYATHPYEMBIX
pH BaxHOCTH cpeabl wike 40%, n0TepH
OT YCAJIKH H TIOJ3Y4eCTH THKEIOO W Mell-

o Getona Ha

25%, a B paiioHax ¢ CyXHM M KapkuM K-
maTtoM (nanpumep, B Cpeaneii A3un) — nva
507

10 Momepu om casmus bemona nod
GUIMKAMU CTIPAILHOM I KOAIBIICBO} apMa-
TYPbl YYHTHIBAIOT TOJLKO B KOHCTDYKIMSX
wamptcckoii GopMer  (Tpy6, pesep-
BYApbI), TO/BCPraEMEIX OBKATHIO HABHBKOH
APMATYPh! HA 3aTRCPACRIUNI GeTOH B KoM-
CTPYKIWMSAX [HAMCTPOM 110 3 M

70— 0224, (101)

S10

TJ1€ d, g — MAPYKHKLI HAMETP KOHCTPYKLIH,
oM
Ilpn mmamerpe Gosee 3 M paamanenoe
obkaTne GCTOHA BHTKAMH KOJIBUCBOMH WM
it apmatypht 3
H TIOTEPAMM HATIPSKEHHT APMATYDEI 32 CYeT
cMaTHs Getoma mon meif nponcGperaior
11 Iomepu om dedopmayuii obxcamus
cmbikos  Mexjly  610KaMu  COOPHBIX  KOH-
CTpyKIi, KOTOpEIC OGXATLI apMatypoi,
HaTArHBaEMoit na Geron,

o1y = (nAl/DE,

(102)

TAC M- WHCHO MBOB KOWCTPYKUMA 1 OC-
HACTKH 110 JIUIMHE HATAIMBACMOM apMaTyphi,
Al — ofxatne ctbika, Al = 0,3 MM — npi 3a-
nosmennn  crekon  Getomom n Al=05
MM — IPHCTHIKOBAMMM Hacyxo, [ — jnmia
HATHIMBAEMOI APMATYPhI, MM

9. ApMoueMent. ApMONEMEHTOM NPHHS-
To maspiBath 0COOBIN BHJ XKenesoberona,

4AETCH B TIOBLIMEHHON PACTHRMMOCTH (10
aByX pas) ITo 0GYCIOBICHO GOJCE PABHO-
MEPHBIM Pacnpe/e/ICHHEM HATPIKEHIH 110
CCUCHMIO DJIEMENTA BCIC/ACTBUE TOBBIICHHS
OZNOPOIHOCTH CTPYKTYPhI PACTBOPA 3a CHET
JIMCTIGPCHOTO  APMUPOBANHA  er0  TORKOI
npoBONOKOii 113-32 NORBIMENNO pacTsiki-
MOCTH  ApMOIEMEHT 0B7ajaeT  HeaHawH-
TeJLHBIM  PACKPLITHEM TPEWHH (NOPAAKA
0,05 01 MM), BriCOKO# Hecymeii clIOCOG-
HOCTHI0, BO/IOHETIPOHHIIIEMOCTHIO, CONPOTH-
BASEMOCTBIO y1apHOii Harpyske Tomumny
CeMENUs JICMEHTOB H3 APMOLICMEHTA TIPHHH-
maior He Gonee 30 MM Ilo Tommmne ceue-
s yknagBaior 10 10 cerox Pacxos ua |
M Getona cocrapiser we Menee 300 500
xr I[lpesies NPOMHOCTH Ha paCTsOKeHUE ap-
MONCMCHTA BO3PACTACT 110 MCPC HACHIIIC-
MU Cro APMATYPOH (TIOBBIMICHNA NPONEHTA.
APMEPOBAIIS), YMCHBIICHUs WAMETPA ap-
MaTyphi 1 pasmepa sueiikn cetkn Han6o:mm-
Ilee MPHMCHCHUE APMONCMEHT  HAXOJMT
B NPEBAPUTENLHO  HAPSKEHHBIX TOHKO-
CTEHNEIX TIPOCTPAHCTBEHHEIX KOHCTPYKIMSX
HOKpHTH 3aunii, pescpmyapax, Tpy6ax,
HO3BOJACT B JBA PA3a H GOJICE yMCHBINHTE
Maccy W CYWECTBCHHO CHH3HTE CTOMMOCTB
110 CPABHEHHIO C AHATOTHYHBIMH KOHCTPYK-
IHSMI 13 TKEI0T0 Gerona [1poekTHpoBa-
JHE COBCTBEINO APMOLCMEHTHBIX KOHCTPYK-
1y (IPOJIONBHAS JIOTIONHNTE bHAS PABOvas
apMatypa OTCYTCTBYET) B HacTosmel pabo-
Te He PACCMATPHBACTCA APMONEMCHTHBIE
KOHCTPYKIMH G JONOMHHTEABHON NPOAOTb-
Joii paboyeii apMaTypoil NPOCKTHPYIOT ana-
JIOTHUNO KOMCTPYKIMSM 13 TIKEIOrO 6eTO-
ma WX OINECTOHKOCTH 1 KOPPO3MO
nas ii Menbile 1o
C KONCTPYKIMSMH M3 THKEIOTO
Tona

10, Apvonoanmepieron.

Ge-

Mo apuono-

MATEPHAN W3 TIOMMEPUEMENTHOFO 6eTo-
- noaumepbeTona, ApMupoBaLil

0/ MM HeMeTAIMYCCKON  apmaTy-
p()ﬁ_ TIpakThKa 1OKA3LIBACT, HTO B APMOTIO-

P Ha

PACTBOPE, APMHUPOBANHBIH CETKAMHM M3 TOH-
Koli MpoBoiOKM juamerpom 0,5...1 mm ¢
MeskumH siueiikamu (10 x 10 mum). Hacnue-
HHE CETKAMMN TyCTOE, PACCTOSHHE MK CeT-
KaMu 3 5 MM DTO N03BOMAET TIONYHHT 10~
CTATOMHO OHOPOHBII 110 CBOACTBAM MaTe-
pran OCHOBNOE JIOCTOMNCTBO apMOLEMeH-
TA 110 CPABHEHHIO C KENE306CTOHOM 3AKMO-

commccTHAs PaGoTA apMaTyphl M 6eToma
BIIOTH 710 mX paspymenms  poutocTybie
Xapak ana-
WHTEIRHO BHIIlIC IO CPABNEHHIO C TAKEIBIM

Kene306eTOHOM O 0BAAIACT  BHICOKOT
PACTAKUMOCTHIO 1 KOPPOIHONHOF ~ CTOfi-
KOCTHI0, @ TIPH APMHPOBANIN (BHYTPCHHCM

WIN BHEUIHCM) HEMETALIECKOH apMaty-
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POii — BHICOKHMH  /IEKTPOHETIPOHHIIACMO-
CTBIO M PA/HONPO3PAHOCTBIO, TIOITOMY ap-
MOTIOJIMMEPOETOH  1€1ec006Pa3ne  npHMe-
HATB B KOHCTPYKIMAX,  paboTatontux
B ArpeccMBHON CPE/IE, IPH BHICOKOM THIPO-
CTATHYECKOM JABICHIN, A TAKKC NPH HEO-
XOJUMOGTH 0BECTICHHTh BEICOKHE anexrpo-
b

Hecymeii CHOCOBHOCTH  KaveHWoi  KIazKit
NPAMEHAIOT PasHbIe CIOCOGH c¢ ApMMpORa-
HUs CTANBHOR apMATYPOH, TAKyIO Kiaiky
HaILIBAIOT apMOKaMeIOi  Mcnomkiopanie
apMOKAMEHHOH KIAKN NO3RONSET 3HAti-
TCBHO PACKMPHTE 0G7ACTh MPHMCHCHT
KAMCHHBIX KIATOK B KOHCTPYKIHAX

TIpounocTusie 1 aeOPMATHBHEIE CBOTICTBA
ApMOTONHMEPGETORA H3YHEHE ClIle He N0i-
HOCTBIO, CTOHMOCTE €10 OCTACTCS: BICOKOI,
TI09TOMY OH TIOKA HIIPOKO HE NPHMEHAETCA
B CTPOHTEIBNBIX KOHCTPYKIMSX

§ 15. Kavennsie Matephan.
CrponTeibrbie pacTBOpbI

L. Ofume coenewns. B kavectse Ka-
MEHHBIX MATEPHAIOB JUIS KIATOK HCTIONb-
3yIOT wmyunse Kamun Maccoii we Goice

@ Kau MATCPUATEL  KTACCHHIU-
PYIOT N0 mpoucxodcdemuio a) TpHPOHEIE
KaMHM, TOBHIBACMEIC B KAMCHHBIX Kaphepax
(kaveHHEIC 6710KH, 61, mebent), 6) nekyc-
CTBCHMEIC KAMMM, M3TOTOBJISEMEE TyTeM
0GHIra  (KHIHY, KEPAMHUCCKHE  KAMIIL,
OBMUOBOHEE TAUTKH), I HeOGOXKeHIIe
KaMHH  (KNTHY  CILTHKATHBIE, ULTAKOBBIF,
GeTOMMbIE KAMMH 13 TAKEIOTO W JIErkoro
GeTona), no cmpyxmype @) ROAHOTCbLA
KHPTII M CIUIOUIHEE KAMIH, 6) MyCTOTENbI
KHPTIIY 1l KAMHH C NYCTOTAMM PA3IHYHON
cTpyKkryphI

TIns pyanoil KAMCHHOM KIANKH npiNe-

40K W Kasennsie uzdeus, WITOTOBIC- WAIOT KHPMHY CAETYIOUUIX BHIOB Kepamu-
MBIC B 3ABOACKMX YC/IOBMSX, MACCA KOTO- “CCKI  OGBIKHOBEHIBI  IIACTHYECKOTO
pHIX OTp TPy n p , Kep: it
TPACIOPTHOrO o TAACTHICCKOTO  MPeCCORANIIS,

ims K OITYSHBIM - KAMCHIEIM. MaTepHaiam
OTHOCHT KUPTIHY KEPAMuHECKu], KepaMc-
CKHC KAMHH, KaMHMH TIPHPOJNBIC NPaBMIIb-
WOl OpMBI W GyTOBBIC (HCTIPABHILHOI
(popmer), kamnn GeTonnee Kamennbie naje-
M BEINYCKAIOT B BHIC GETOMHBIX GJIOKOB
PAIHUNOIO HA3HAUCHUS, GJOKOB M3 KIPTH-
QM KEPAMHUCCKHX KaMHCH, GJI0KOB U3 TIpi-
POIHOTO Kamys, BUGpONANeIei 13 Kupna
W KepAMMUCCKUK KaMmyell, GeTOMMBIX Nare-

it K MaTepHab,
JUIS KIAIOK, JIOJKHEL YIIOBJICTBOPSTH Tpe-
APOYHOCTH 1 i ",

4TOGBI OBCCIICUNTh TPOVHOCTE U NACK-
HOCTb KAMEHHHIX KOWCTPYKiuii

B Kauecthe CTPOMTCIBHEIX PACTBOPOB
JUIS KAMENHBIX KIQJ0K TNPHMCHSIOT CMeCH
U3 HEOPraHHYECKOro BSKYINEIO (IIEMEHT, H3-
BECTB, TJIHHA), MEJIKOTO 3anojHuTeNs (nie-
COK), BOTIE M CriCHabHEIX A06aBoK 110 Bii-
1y TPHMCHSICMBIX BSUKYIIHX CTPOHTESIbHbIC
PACTBOPH  NIOJPAIACAAIOT HA yemenmubie,
uzsECMKOGHIE W CMEwaNnVe  (ICMEHTHO-
HIBECTKOBEIC, EMENTHO-THsbIe) CTPOM-
TCBHEIC PACTBOPEI I0IKHBI B CBEXEHIFOTO-
BJCHHOM  COCTOSHUN  06J1a1aTh  NOABIK-
HOCTBIO M BOJIOYACPKMBAIOIICH  CTIOCOG-
HOCTEIO, & B 34T

KHPYIM  CHMKATHBI, KM  UUIAKOBbIiL,
KM M3 TPeUeoB n jmatoMuTon Kup:

250 x 120 x 65 MM, n MOayabHBIE (yTOI-
enubil) pasmepavii 250 x 120 x 88 Mm
Kupini onmuaphetii H3roTopISIOT 0GHMHO
HOIHOTEANBIH 110 C TEXHONOTHIECKUMI Ty-
crotamMu  Kupruu Mouy/aenblil isi yMerb-

LIEHHs MACCH BBITYCKAIOT C TEXHOJIOTHYE-
cknMM uycToTamu  amBo  mycroreitii
© KpYIJIBIMU W EJICBUTHEIMH TYCTOTAMH
(puc 52)

JIas pyunoii Kamennoi Kiajku npue-
HSIOT TAKKS WITYUHBIC KAMHH — KepaMme-
ckne, GETOHHEIC, NPHPOAMBIC KaMHH npa-
BiIBHOM (pOpMEI M ByTOBBIT Kavenb Kepa-
MHYCCKHE KAMHH H3FOTOBJISIOT NYCTOTCIIbI-
MH, TUIACTHYCCKOTO TIPECCOBANMS PAIMEPOM
250 x 120 x 138 MM ¢ nonepeunbivu (7 wim
18 WT) M MPOOJEHEIMH TYCTOTaMu (pHe
53) KaMim GCTOHHBIC CIJIONIIBIE 1 1YCTO-
TEJNBIE JICTIAKOT U3 THKENOTO H Nerkux 6ero-
HOB (6CTON HA TOPHCTEIX 3ATIONNHTENSX,
FUCHCTEIN,  KPYNHOTOPHCTHI,  NOpH3O-
BAMMHBIA 1 CHAMKATIbH) [IPHPOANHC KaMim
NpABHILHOI (POPMEI BLITILIMBAIOT M3 Mac-
CHBA TOPHOH TIOPOEI WIH PACTHINBAIOT U3

™
Kramn TIpi Heo6XonMMOCTH  yReamuenns
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MEHSIOT TBEPABIC TOPHBIC TOPOALI U OCa-
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Pue 52 Bumi kupuwsa

1~ xupns nonyeyxoro

oramu, 2.4 - xupr

nyer
XePAMINECRIL THRCTHICOROTO NPCCCOMINES, (2 ¢ PYF L MYETOTIMN 3, 4 - 0 EACOMANINN HYCTOTASH)

Q

Pic 53 KaMin Kepamisieckie nycrotensie

npupoHbie W GeTomHbe kamuu) 250, 300,
400, 500, 600, 800,

JIist CTPOMTE/ILHEIX PACTBOPOB YCTAHOB-
JICHEI CIIEAIYIOLIME MAPKH 110 TIPeeIy Tpod-
HOCTH Ha ocenoe cxatie — 4, 10, 25, 50, 75,
100, 150, 200 Pacrsopsl © MIOTHOCTBIO
B cyxom coctosmmi 1500 kr/m® H 6ojee
HAIMBAIOT TIOKEIBIMH, 210 1500 Kr/w?
JIerkHMH

Mapky KaMmHS HO  MOPO3OCTOHKOCTH

61

12— nonepenivi nycroramk, 3 ¢
nycroTamu

P
ITAIONOB HA TONEPEMENNOE 3AMOPAXKHBA-
HMe W OTTaMBamne 3a MapKy MpHMMMAIOT

1K, By i Tyg). 11 i 6y-
ToBHI Kamenk (HenpapibKAs (opMa) 10-
GLIBAIOT M2 OCAZIOMHEIX NOPHCTHIX TOPHAIX
TIOPOLL (TLIOTI WSBECTIUAKY, JOIOMAT, 1ic-

WHKIOB, PR KOTO-
POM OBPA3MIEI CHIKAIOT MPOMHOCTE Ha OCe-
woe cikaTue He Gosee uem wa 20 25% u ne
HMCIOT PH3HAKOB Pa3IpyueHIs

cvannk), Kamnn n3

Jie MATCPHAIOB HOPMaMit

e JOTKHBI MMETD CIENOB nunc'rpunamm

YCTANOBICHE MAPKIl 110 MOPOIOCTOIKOCTH

NpOCIIOCK Taainibl, paccioeni it Tpeumu oT Mp310 g0 Mp3300

2. Tpounocts, I1po- Jlis KOHCTPYK-
HHOCTH KAMEHHBIX MﬂTOp"MOB it KJIACCH! apMma-
10 Pe3yIILTATAM HCUWITANRIT OOPA3NOB-OTA-  TYPHI VIS CETHATOr0 apmupopanms — A-l
1IONOB Ha ckaTHe Kupnmy gononmutenno M Bp-l, i npoaombHOM M nOnepeunoi

HCIBITBIBAIOT na n3rnG Kamens n Geron
ABIOTCA XPYNKHMH MATCPHANAMH, TIPE/IEN
HPOUNOCTH A ckaTHe y wMX B 10 15 pa3
BEIMIE NPE/CHa NPOUNOCTH A PACTHKCHHE
B TaKIX MaTepHaiax OCHOBNOH MPOMIOCT-
1O XaPAKTEPHCTHKON CIYKHT Tpees npo-
MHOCTH Ha OCEBOE CKATHE, TIO KOTOPOMY
M YCTAHABIMBAIOT MAPKY KAMHS O TIPOUNO-
o

KUpIIY 1 KaMii Ui KAMEHHBIX 1 ap-

c

apMaTyper, ankepos, cosideii — A-I, A-Il
Bp-1

3. Buabl  MeapMHpOBAMHBIX  KAMEHHBIX
Kknapok. Kamennas kinajaka ssisercs Kaue-
CTBCHHO HOBEIM CTPOMTEIbHLIM MaTepHa-
JIOM, TIOTOMY 4TO 110 CBOMM (pH3MKO-MeXa-
HHYECKHM CBOHCTBAM OMa OTJIMYAETCH OT
HCXO/MBIX  MATCPHAIOB, B TO ke BPeMs
CBONCTBA KJIA/IKH 3ABHCAT OT CROMCTS H pas-
NEpOD ¢ KomnoNenTon Ocxomios Tp»ﬁo-

JYIOUHX MAPOK TIO MPE/iey NPOYHOCTH Ha
OCEBOC CRATHE KAMHH MAJIOH TPOMHOCTH
(7erkie GETONMBIC 1 NPHPOLIC KamiH) 4,
7,10, 15, 25, 35, 50, xamun cpeancii mpos-
HOCTH (KHPIHY, KCPAMMYCCKHE, OCTOMNBIC
uw npnponbic kavki) 75, 100, 125, 150,
200, KaMuM BLICOKO# MpOANOCTH (KUY,

Banne, 7 S0IKHA
KaMCHHAs KIIA/1Ka, — MOHOJHTHOCTE, 0Becre-
WHBaeMas CHCILICHHEM KaMueil ¢ pacTBopom
W TICPEBA3KON KAMMeH B rOPHIOHTANBHLIX
psnax  TIpUMCHSIOT pasHbie BHjIBI KAMCH-
1O KnaKn /um cTen py-mym 3 LITYMHBIX

enouio Kiay 1 pasmbie Tumbt oGCr
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SCHNOM KIIAJIKH, KIQAKY H3 KAMEHNBIX H3/Ie-
i 32BOICKOFO M3rOTORICHH (GTOKI Kepa-
MH4ECKHE H KPYTHBIC GIOKH 13 TIPHPOHOTO
Kans)

CIIOWIAYIO KIAKy BBIIOINSIOT H3 BCEX
BMIOB KePAMHUCCKHX Kawvieil JLis obecnie-
WeHHS MOHOJHTHOCTH 1 NPOYHOCTH CTIOM-
HO¥ KIQIKH COBTIONAIOT TCPERIIKY BEpTH-
KANBHBIX M TOPH3ONTAILNEIX mBoB [I1po-
KO NPHMEHSIOT — OJHOPSIHYIO  (1ennyio)
H MHOTODSIHYIO CHCTCMBI TICPCRA3KH KAl
Kn (puc 54,0,6) Cpemiss TOANMHA BepTH-
KabHBIX MBOB K1aAkn 10 MM, TOPH3OH-
TanbABE BBITONAIOT  TOIIHIO
10 12 mm, 5o we Gonee 15 My

Crtoumyto KiazKy us KHpnncii npuMe-
HSIOT B HECYIIIX KONCTPYKIMAX MIKNHX
JTaKeil MHOTOOTAKNbIX 3MaHMi CTIIONLIYIO

Knajka ¢ TCIION3ONFUHOHNBIMI TIIHTAMU,
PACTIONOKEHHBIMU Y TIOBSPXHOCTH CTEH (PHC
55,a), 6) KIAIKA C TCIUIOH3OIAUHONNEIMI
UIMTAMH BHYTPH CTEHb! H THOKHMU CBA3AMM
MEKTY HAPYAKHEIMH KMPIUHEIMH CTEHKAMM
(puc 55,6), B) KonoaueBas Kjajika c Bep-
THK2JIBHBIMH  TIOTCPEUHBIMH  CTCHKaMH
M OIUINTHEIM  YTEIUITEICM  BHYTPU  CTCHEI
(puc. 55.6). 1) KonOAUEBAS KIAaKA € BEPTH-
KaJIbHBIMH TIOTICPEUHBIMH CTCHAMM H 3ATION-
HHTEIEM H3 JICTKOr0 GeTONa IIH Miiepaih-
HOI 3acHITIKOi (DHC 55, 2), 1) KHPIISHO-Ge-
TOMHAS KIAJKA C TOPH3OHTAJIBHEIMH Tiepe-
MBIMKAMH B THIMKOBEIX Psifax (puc 55,0), c)
KJIAKA C YIHPCHHBIM [IBOM, 3AN0JHCHHBIM
TENJION3OJISIHONHBIM ~ MATEPHAIOM  (PHC
55,¢)

TlepeBsiaky MBOB B KIAZKe C HAPYKHOH

i 6

KKy H3 0 Kupnuua, Kep

CKHX M Jler Kamuei
AN OPAKIAIOUHX KOHCTPYKumii nOMenie-
HUil CYXHX M C HOPMAJBHON BI@KHOCTHIO,
B HAPYXHBIX CTCHAX 3JIAHMIA C MOKDEIM pe-
KHMOM TPH YCTIOBHH 3alMTHI BHYTPEHHEH
CcTeHB! C10eM

Cruiommbie KaMHH W3 THKEN0ro  GeTona
UPHMERSIOT NS CILIOMIHOI KIIKH B ({0KO-
JI5A, CTEHAX TIOABAJIOB, B CIEHAX HEOTAIIH-
BaeMbix 3jannii Kavum na suencroro Gero-
A PHMEHSIOT B OFPAK/AIONIHX KOHCTPYK
A 37anni

B 06GuieryenbIX KIajKkax 4acte OCHOBHO-
TO MaTepHaNa KIA/IKH 3AMCHAOT TEILIOW30-
JISUOHNBIMI MATEPHAIAMH MEHLUICH NPO-

T nnTEl
YCTAHABIMBAIOT Ja  PACTBOPE  BILIOTHYIO
K KJAKe WIH C BO3AYUIHOH TMPOCHOHKOlN
MONOJIHTHOCTE KJIQKH C BHYTPeHHeil Te-
TUION30NIAMHEH  0BCCTICHHBAIOT  CTATBHBIMU
CKOGAMH, ILION@IL COICHIA KOTODHIX e
Menee 04 om? wa 1 Mm? crewni Ckobel pac-
TIONATAIOT B MECTAX CTHIKOB TETIOM3ONs-
IWOMNBIX LT, HO He Peie, HeM uepes 600
MM B KOMOALCBOH KJaiKEe MOHOJUMTHOCIL

BepT

Mit BepTUKaTbHbie NepeMbitict BuO.MAEOT
rosHoit 0,5 KNP, 13 PACCTOMNMN 10
A crens we Gosee 1,2 M 1 ne Gonce
10k, vz h — Tommna Gonee ToaKoro cios
r

MHOCTH;  KOHCTPYKUMH, u3
06JIETYCHHBIX  KIIAI0K, HAIBIBAIOT MHOTO-
CIOUHBIMI

B NPakTHKe CTPOMTEILCTRA IPHMENFIOT
CaeyIonnIe BHAbL OGICTHENHEIX KIAIOK a)

a
L

e
===

280
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‘EEEE
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PHc 54 CXCMb IepERRIKH KN/ (KH CTEH TOMMHHOM B
. KHpUHIA.
4~ onuopsywian (uenwas), 6
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~ Mnoropsan

JbiE obpasyior
MAPHBIMM  THIUKAMMH, YKIA/ABIBACMBIMH 110
BEICOTC KJIAJKH Ha PACCTOAHMN HE Bojee 62
cM u ye Gonee 5h Taxue CBsisM Ha3bIBAIOT
HKECTKHMI, OHI OGECTIEUHBAIOT COBMECTHYIO
paboty oTaenbrbIX cnoe Knaxku llpu sa-
NOAMCHII KOJIOUER MIHEPALIOH 3aChi-
KOff  YCTPAMBAIOT ~apMUPOBANINbIC Ut
dparMbl uepes 0,5 M 10 BEICOTS CTCHBI.
B KHPNHUNO-GCTONNONH KIAJKE MOMOJIHT-
HOCTL CTCHBI JIOCTHTAIOT YKIASKOH ThId-
KOBBIX PSIOB, 3AXO/SIIIA BHYTPh GETONA HA.
1/, xnpmiia (12 cM) uepes Kaxasie 5 paion
KIAKH 10 BbicoTe TAkmM ke 06patom
OGECIICHHBAIOT  MOHOJIMTHOCTE  KIA/IKK
© YHIHPCHHBIM [BOM

O6eruennbie KIaKn HCIONL3YIOT JUIst
OrPaX/IAIONNX  KOHCTPYKIMH  nOMCICHHIT
© CYXHM H HOPMAUILHBIM BIIAXHOCTHBIMH Pe:
KAMaMu 11t OMELEni ¢ MOKPLIM Pexi-
MOM OBJIerHEHHbIC KIAAKH HC TPHMEHSIOT




1
510680

Puc 55 Bt kamennoit xaan
[

Kiajky ¢ 3aCHNKOH NPUMENSIOT Ui Ha-
PYAHBIX CTCH 3januiii He BHUE ABYX OTa-
weil Bee ocTalbuble BHALL 0GAeruenoll
KIQAKH  POKOMCHAYIOTCS  JUIS  HECYMX
cren — 0 5 orameil, ans canonsoyunx
cren — 10 9 oTaxeii, A

~ OG/MUOBOYNAR TIHTKA, 3 — YTCRIHTEN, 4, 5 — aHKEpH

Kiajky Cres w3 Kpynaeix GeTOMMBIX

610K, W3 6:10KOB TIPHPOJIHOTO  KamI,

610KOR 73 KCpAMMuCCKNX KHpTHNCH Wi

Kamucil BEITOMNTIOT C COGIONICHMEM TIpa-

BIUT TEPERSIN BEPTHKAILNLIX UIBOB, OGCC-
a

BECHBIX) CTEH DTAKHOCTh HE mpanw«e)m
Pyunas knasika w3 kupnuueil m kamwuei

B3b CTEN H CO-
BMECTHYIO paboTy Gi0koB Kpynmbie Ge-
TOHHBIC ﬁmmu TIPUMCHSIOT B KOHCTPYKIMSX

TPOUNHOCTH KOH-
CTPYKIMIi, HO SIBASICTCS TPYAOCMKOI, Hveer
JIOBOILHO BHICOKYIO CTOMMOCTL H OTHOCH-
TEMRHO GOJBINE CPOKH BOIBEICHIS KON~
CTPYKUMH, TI03TOMY B HACTOSIEE BpeMs
B MAaccoBOM CTPOHTCILCTBE OTAAIOT Npei-
TIOHTEHHE KOHCTPYKIMSIM CTCH, BO3IBOMMEIM
W3 KAMCHMBIX M3JCINA 3aBOJCKOTO M3rOTO-
BICHHS (GETONNBIC GOKH W nANeH, HIOKH
M3 KHPIMMA W KePAMMYCCKHX  KaMMeil,
KpYnHBIE 610K IPHPOSHOTO KAMMS, BHOPO-
KUPIIHBC W KepAMMYECKIe NaNei)

TOB, CTCH TNOJABAJIOB,
uoKoncit WX wrotomisior w3 Gerona ie-
menthoro B0 n peime, GeTona crimKatHO-
ro BIS n Bhime, Mapky Mopo3octoiikocTn
KPYTHBIX GETOMNbIX 6:10KOB TIPHNIMAIOT He
wmerce Mp25

JUA% HAPYXKNEIX CTEN AWIBIX QUi Bbi-
COTOl 110 5 raxcii NPHMCHAIOT GAOKH 3
Gerona BS 1 pbitic, NP 9TOM MapKa pact-
BOPA Ui TOPH3OWTAJILHBIX [IBOB AOJKHA
GbiTh Me Menee 25, A BCPTHKABHEIX
wpos — 100 Hapykusie centt n3 kpyn




Puc 56 Crenbi w kpymsbix Griokon
a 6 Byxpaas pa3pesK:
3 — nopoxonunii 6ok 4 —

e
iepeMbveL

G10KOB BLINOAMIOT C HEPEBAIKON NIBOB M0
UICAYIOUMM CHCTSMaM paspesKi a) IByx-
PAINAA PA3PEIKA MO CTENDI NPH HCNOMb-
30BAHMN TPEX THIIOB G7IOKOB TIPOCTEHOMHO~
10, MOJOKONHOTO M TEPEMLIYCHHOro (PHC
56,), NPHMENAIOT /TR HECYINIX HAPYAIEIX
cren, 6) Tpex- W UCTHPEXPIIHAA Pa3pesKa
NpH JeCHMN TPOCTEHONHOrO 10K 10 BLl-
cote na 2 nm 1a 3 Gtoka (puc 56,6), npu-
MEHSIOT IS HECYUMX M CAMOHECYLX
GOUHBIX CTEH W3 CHIMKATHOTO GeToMa, B)
ABYXGIOMHAS (AQITONHAS) PA3peIKA NPH JIe-
JERUH HA NIPOCTCHOMNEIC W TIOSCHLIC GIOKM
(pUe 56,6), IPHMEHSIOT /LI CAMONECYIHX
W HABECHBIX HAPYKHLIX CTEH

Tosicuble u nepeMbreHnBIC GI10KM CKpe-
TUISIOT Mek/y COOOM CTANbHBIMU CBA3SMM,
NpUBAPHBACMBIMH K 3AKIANBIM JIETANAM
Giokos  Oun 0GPA3yIOT CRIOUMILIE NO-
ITAKHBIC MOACA, OOCCNCUMBAIOIIME MOHO-
JMTHOCTH KAJIKH CTCH W COBMECTHYIO PaBo-
Ty Giokos BepTHKabHbie M TOpH3ON-
TANbIbIC [IBHI JANOMISIOT PACTROPOM

Gaoxn

PEXPAINGK PAIPEIKA, | ~ MANCTH TEPEKPLITIA, 2 — MPOCTEHOUHKI 510K,
(noscrof) 610k

B GrOKax 13 OBMErveHHOi KNaAKM mpHMe-
HAIOT GETOHBI € MIOTHOCTEIO 10 1500 Kr/m®,
TPEJIENIOM NPOYHOCTH HA OCEBOE CAATUE HE
ke 1,5 MITa Eciu pacTBOp B KHpHHAHbIX
610KaxX  YIIOTHAIOT BHOPUPOBAHUEM, TO
NPOYHOCTH KIA/IKH HA 0CEBOE CKATHE TIOBLI-
maetcs B 2 2,5 pasa 1o CPABNEHMIO C pyi-
Hoil KnajKoli DTO TOIBOSET YBEAMINTH
pasMepel KMUPTIMAHBIX GNIOKOB 110 pasMepa
NAHCIA M BMCCTE C TEM YMEHLIINTh UX TOJI-
wury o 1,5 1,0 kupnuva nmecro 1,5 2,5
NP pyuHOi Knajke

MOHOIMTHOCTS KNA/KH W3 Nanesiei jo-
CTHTAKOT COC/IMHEHHEM NAHE/CH HapyKHbIX
M BHYTPCHHMX CTCH Mexkay coboil u wa-
YAKHBIX CTEH C SIEMEHTAMMH TEPEeKpLITi
CTQJIHBIMA  CBAIAMM,  IPUBAPHBACMBIMI
K 3aKIa/HBIM ACTAIAM B NAHE/SX, H 3anoi-
HEHUEM PACTBOPOM BEPTHKAILHBIX U TOPH-
JOHTAJLHBIX LIBOB

Tlavesu U3 KepPAMAYECKOTO  KMPMMYa
W KaMuel TOAPASACTAOT MO KOWCMpYK-
YUl — Ha ONHOCRONHbIE W MHOTOCHOMHME,

pynibe
JUIS HADYKHBIX W BHYTPSHHHX CTeH, Ans
CTen NOABATIOB, NOKOZCH 1 /LIS KapHu3on
MX BBINOJHAIOT W3 CIUIOWIHOH WM obyer
uenoii Knajki CHCTeMa Pa3peskn Hapyk-
HBIX CTEH U3 KUPTHUHBIX GJIOKOB AHATOFMY-
na paspeske ans Gerowmbix Gnokos, ee
YCTAHABUBAIOT B JABUCHMOCTH OF BHICOTHI
aTaka, Maccel GJI0KOB U TPY30NOABLEMHOCTH
MOHTAKHBIX W TPAHCIOPTHBIX CPEICTB
K

— Ha nane;n Hay Biy-
TPEHHUX CTEH, TICPErOPOAOK, Uy HAZpY-
30K — TIAHENH HECYLINE, CAMOHECYILIHNC, HEHE-
cyume (HaBecHbie)

JL1% M3rOTORICHMS NANCICH NPUMEHSIOT
KHPNMY KePAMUMECKHIi M CHIMKATHBL, Kepa-
MuYecKue KamHu Mapok 75, 100, 125, 150,
200 1 300 1 PAcTBOP CTPONTEBHBLH MApOK
75, 100, 150, 200 B Kauectse yremmmrens
HCHONBIYIOT KECTKUE IMTBI M3 CTCKIANHOM
"

Gaokn war B e~
XaX 34BO/IOB WIlH HA NOTONAX ¢ NPHMEHE-
HHEM BCEX BHJIOB KCPAMMYCCKOrO KUPIIHA
nwin Kamued  Jlas  sanonHenus  nycror
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BATH A CHHTCTHYCCKOM
W GUTYMHOI CBA3Ke, 6:10KH W MIMTL H3 N0~
PUCTHIX MIACTMACC, WINTHL W3 (HOPOANTA
W AUCHCTBIX GETOHOB



O, i TaHesn 3

( "

Kupnga B KnagKe

Myor nasen

CTEH HEOTAIUIMBAEMBIX TIOMECIICHHH, BHY-
TPEHHMX HECYIIHX CTEH MHOTOITAKHBIX 3/1a-
HHIf M TePEropoiok  NPOMBIIICHHBIX,
KIHUIBIX H OGUIECTREHHEIX 3anuii (puc 57,a)
OHOCOMNEIE TANEN W3 TYCTOTEIOTO KHp-

n ®
A% MABCCHBIX H CAMOWCCYNINX HAPYAKMEIX
cren aanmii (puc 57,6) B mByxcaoiimuix
CTexoRbIx nanensx necynui c0i B 1/, Kup-
TIHYA MOXCT GbITh HAPYKHBIM HJIH BHYTPEH-
v CoOTRETCTREHHO KECTKHE TNTH yTC-

nna, HBIX 1 MHOTOJIBIP! TUIATENs PACTONAraioT ¢ BHYTpeHHei i
pa KaMHeil s c i cToponki manenn MouoinT-
KITKH HAPYKHBIX CTEH HOCTH  MAHENH  [IOCTHTAIOT DPACTBOPHBIMH
a) 7 1-7
|88 TLILT 7
i 1]

2870

iE

& U a5 |

478

1265 |
+

23

Puc 57 Koncrpykimu buGpOKMDUMHIBIX HaHENeH HAPYKHBIX CTEH

omnociolinan nae,
12— apmarypa

e

Tonmmnoi B naITO
5 = wupmwan, 4 y

6~ Tpexcuoiinas na

109



CHOAMI — BHYTPCHHMM W OTACTOUHEM OT-
EMOUNKIiE CAOH JOTKCH HMCTS TOMITHIY He

[IpounoCTS 1 AeOPMATHBHOCTS KaMeHHOl
KTGIH 3aBUeAT OT MHOTNX _(haxTopon

weree 40w s
ceTkaMu 13 MPORONOKM d =3 MM C pasme-
Ppow seek ne Gonee 150 x 150 My B Tpex-

u xamna
W pacTeopa; paswiepa n Qopv Kawms,
NOABIKHOCT PACTROPA K CTEMEIN 3aM0tHe-

CAOHHLIX IANETAX YTEMNTEM, PACTOAATAIOT HUS MM BEPTUKANBHBIX IIBOB, KA4eCTBA
MeKIy ABYMs PANAME KHPIUMHON KI&KM  IUIAAKH (OGECHeNeHMS pABHOMEPHOH Tol-
TOAUMNOI B '/, AW '/, KUPIMYA KAXZMH WMHBL W IUIOTHOCTH  TOPH3OHTATLHLIX
MOHOIHTHOCTS naHeIt pac-  wBoB), PACTBOPA ¢ KamHeM ¥ ,-.p
TBOPHBIMH CRosSMI n K:

CBADHLIM KGpKCaMM, KOTOPHIC PACRORA-  KNNM, M N ATPAMME (O ~ o enmmetmte
raor B X CI0sX 10 AWt K Bect-
NepUMETPY MAHEAM M MO  TepHMeTpy Ma BHICOKUX YPOBHSX HAMpsKenuii (B o6ia-

OKOHIBIX W ABCPHBIX MPOCMOB
BeTOHMbIC MAHEIH HAPYKHbIX CTEH TaK-

oTH 3navenmii npesena npounocr) Crpou-
TelbHBIE PACTBOPbl B 3aTBEPAECBIIEM CO-

e T CTOSHMM SIBASIOTCA  YNPYT ONIACTHIECKUMU
HBIMH 1 i O, i na- M TIPH  HCITBITAHUAX
W/ BHIOTNAIOT 3 JErKOro GCTOHA, BHy- Ha CKATHE HEAMHHHYIO 3ABHCHMOCTB Je-
TPEHHIOK b 2 o it or K 3

W3IBECTKOBO-LEMEHTHBIM DACTBOPOM, @ Ha-  KJajka, MeCyIias CnocoGHOCTh —KOTOPOit
PYKHYIO — OTACAOUHBIMA mMaTepuanamu  obecnieunpaeTcs Graroaaps coBmecTHoOd pa-

B ABYXCAOHHLIX M TPeXCIOHHBIX maHesX
BHYTPEHNHil CIIOH BLITOAKOT U3 1IOTHONO
6eTOHA, A HApYKHBI — W3 JIerKoro GeTona
(KepaM3UTOBETOH, WYHIH3HTOOETOH, UepH-
ToGeTON) HAH svencToro Gerona

Tpn maziom ware © nonepentix cren (10

6OTe 9THX MaTepHANOB, ABARCTCH HETUHEl-
Ho nepopmupyembiv - matepuariom  Ipu
BOCTIHATHH K/IAAKOH CHRUMAIOLINX YCHIni
nonepedibie  AeOPMALMN  CTPOHTETLHBIX
PACTBOPOB B TOPH3OHTATBHAIX WBAX 3HAUM-
TeJIbHO MPEBLINAIOT Tonepeunsie nedopma-

3m) v
waty (pic $8,4), npn { Gomiont ware none-
PCUHBIX CTEH — HAHENM HA JIBE KOMHATH
(puc_58,6)

Hapecnie CTEHbI BBUTONHAIOT M3 JeH-
TOWNBIX  HABCCHBIX — Uameseif, pacnoso-
KEHHIX TOPHOHTATILHO M YepCAYIOMHXCA
¢ NPOCTEHOUNHIMM MaMENAMM (pUC  58,6)
Habecupie Crenbl ¢ BEPTAKAJILHEIM ‘ieHe-
HHEM BLINOMNAIOT W3 BEPTHKAIBHLIX TPO-
CTEHOUHBIX TAHENeH BBICOTON 0 JABYX 3Ta-
Keit © NOJOKOMNLIMH BCTABKAMU (PHC. 58, 2)

4. TipounocTubie W jeopvaTHBHME Xa-
PAKTEHCTHKH  HEAPMMDOBAHNON  KARJKM.

MATEPHAIIOB, N03TOMY Kiaji-
Ka Pa3pylIacTcs OT PACTArHBAIOLINX yCHIil
B KaMHe, BOIHUKAIONIHX TIOJL BIMAHHEM N0~
nepeunLIx Aeopvatii pacTeopa Y eeiuie-
HHE TOJMMHBL UIBOB BEACT K YMEHBLICHHIO
npovHocTH  Kiaaku  Paspyuwesne xianku
NH CKATHH HAYMHACTCH C PACKPHITHA Bep-
THKAJIbHBIX LUBOB W TOSBJICHUH MECTHBIX
BEPTHKAJLHBIX TPELIMH B OT/IE/bHBIX Kam-
wsix Tlpu AajbHEHEM NOBBIMCHHA HArpY3-
Ki MEKHE BEPTHKATLHBIC TPCLIMHEL COEIH-
HSIOTCH MO BHICOTE W PACUIEHAIOT KAKY
Ha oTaenpubie cronbe [locne sroro me-
6O/LUIOE yBeMNCHNE HATPY3KH PHBOTMT

Puc 58 CxeMsl paspeskn daciia SMamns wa manemn

@~ WA KOMHATY ¢ OKHOM, 6~
QMM HA ABA ITWKA C NOAOKOHHLIMI BCTABKAMM

110

€ KOMHATHI C OKHAMM ¢ — IENTOUNAS T

cCHas MAKEIb, 2 — NPOCTEHOWHKIC



X noTepe  ycToWuMBoCTH OTHX  CTOAGOB
W KIaJKa paspymactes

TIpounocTHbIc W AeOPMATABIBIC Xapak-
TEPHCTHKN KJA[KH MOJNYIAIOT CTATHCTHYE-
cKoiil 00paGOTKOM Pe3yTHTATOR HCTBITARHi

GOMBIIONO  KOJMYCCTBA  NPHIMATHYCCKHX

pastoB- pasmepsl
xoTopbix 38 x 38 mam 51 x 51 cM, BBICOTA
110 .120 cm
@ OCHOBHBIMH NPOYHOCTHBIMA XapaKTepu-
CTHKAMH KITa/IKH ABISIOTCA’ BPEMCHHOE CO-
npoTHBnCIMe CkaTO R, (cpe:mii mpegen
NPOUIOCTH); PACHETHOE CONPOTHBACHHUC OCC-
BOMY CKATHIO R, pacueTHoe CONpOTHBICHHC
oceBoMy pacTsmkennio R, pACICTHOC CONpo-
TUBJICHHC PACTSKCHHIO NpPH M3rHGE Ry (Ryy);
PACHCTHOC CONPOTHBICHHE CPe3y Ry,
@ OcnoBHEC cOPMATHBHEC XapAKTepH-
CIHKH KIajku MOJY/Tb YNPYrOCTH KIAAKH
(naganbublii  MOjyIb edopmarmit)  Eg,
YIIPYTas XapakTCPUCTHKA KT&/KA O, MO
xnagku E, o7

IYMCCTH KIAKH 7,,, KONpOUMEHT uTCHIO-
TO pacumpenns o, Kodpdunment Tpe-
s B

Benmunny R, (BPCMCHHOE COMPOTHBIIC-

To e, NpW MpHIOKEHMU HATpYIKM moCHe
NepuO/Ia TBEPACHHS KnaaKku Goce roxa . .1,15
Kafika w3 CHAMKATHOTO KMPIHYA HA PACTBO-
pax ¢ goGapkoii morawa . . 085
Knaja w3 Kpymuux Grokos u  kanel
HITOTOBICHEX 3 TAKEILIX GETOHOB Wit
W3 NpHpoIHOro kamnsa (p > 1800 kr/m®) . 1,1
Koazika w3 GIOKOB W KaMHeil W3 CHLTUKATHLIX
Geronos knacca pumme B2S . . . . .0
Kianka w3 GUOKOB ¥ Kammeil W3 KpymHo-
NOPUCTHIX WM AveHCTLIX GeTOHOB BuAa A 0,8
KTaka w3 GIOKOB U Kawicii M3 RUCHCTHIX
Gerosos Buma b . L0

JIns OGACTYCHHRBIX BHOB KJIAaJ0K pac-
UCTHBIC CONPOTHBICHMA CKATHIO HpHHH-
MAIOT JUIA OT/ETBHBIX CIOCB KIA/IKH B CO-
OTBCTCTBUM C MATCPHATIAMH, HCHIONb3YCMbl-
M# B 9THX CTIOAX

PacycTuble CONPOTHBIEHHS KIALOK OCce-
BOMY PACTAKCHHIO R, PACTAKCHHIO NpH MH3-
ru6e Ry(R,,), cpesy R,, 3aBucaT or BHga
CCUCHUS, 110 KOTOPOMY MPOHCXOMMT paspy-
menue knanaku [Ipu 9TOM BO3IMOXKHBI B
cny-«au paspyuicHus K1aaku 1) paspymienme

CeuCHMAM,

HHC CKATHIO BEHHO
M3 PesyIBTATOR HCNbITaRMi 06PA3NOR KA
ku  PacucTubic CONDOTHBICHHS OCCBOMY
CKATHIO KIIAZKH
R=R,/k, (103)
rae k — kodpduument, Ans Knagku U3 Kup-
1MYa M KAMHEH BCEX BMIOB, KpYnHBIX G1o-
KOB, pRAOTO GyTa W Gyrobertona, KApmMd-
Hoit BuGpUposammoi k=20, u3 Kpymihx
M Menkux GIOKOB M3 SuCHCTBIX GeTOHOB
k=225

PacucTHBIC  CONPOTHBIICHHS — OCCBOMY
CKATHIO CIVIOMIHBIX KIAZOK U3 PA3IHYHBIX
METPUATOR IPHIGIL B IO 14u15

TOPUSONTATBHNIE WIBHI  KTATKH
(puc  59,6), 2) paspymicHue 1o mepemsi-
3AHHBIM  CCHCHMAM, KOTOPHIMH  SBISIOTCH
BEPTHKAJIBHBIC LIBbL KIAAKH, B OTHX CIIyuasx
CCUCHME MMCCT CTynendaryio dopmy (puc.
59, a)..3uaucHHs PACUCTHBIX CONPOTHBICHHIL
xiankn R, Ry (R,), R, nans nencpess-
3aAHHBIX CCYCHMH, TIPOXOAALIMX TIO FOPH3IOH-
TATBHBIM WIBAM, M JUIA TICPCBAIAHHBIX CC-
HCHMH, TPOXOMSWMX 1O  BEPTHKATLHBIM
uBaM K1azku, npuseert CHull 11-22 81,
Tabn 10

L1 CILAOMIHOi KNAAKH M3 KHDIMA HiTH
Kamuct TpaBibHOl  GOpMBI paBoTy Ha
PACTHKCHHC W CPe3 J0NYCKAIOT TOJBKO 1O
My ceuchuio B Tom ciyuae, ec-

CHCTHBIX
ncuui‘v xnanxu CKATHIO YIHTHIBAIOT K0o(pu-
IHMCHTBE YCTOBRIt PaGOTHI® Y, — /A JcTHei
KIAIKH M Yoy — IS 3UMBCH KIA/KH, BBIION-
Hennoit cnocobom samopaxusanus (CHull
112281, Tabn 33)

Fnavcims KOXQUUACHTA 7, B 3ABUCUMO-
CTH OT BHJIA KOHCTPYKIMH W KAMCHIOTO Ma-
TCPHA/IA, YCIIOBUA TBCPICHHS KIaiKn

Croabsr u npoctensu A <03 m? .
DIeMeHTH KPYFIIOro CeucHus,

9 %
(o]
oEs
¥ ] T —
- IO &‘lﬂﬂ
10000 [T

17

Puc 59 Paspymennc KImikii UpH PACTAXCHMI

W3 NCHCKATBHONO KHPIKMA o . . . .

a=no cewenmio 6 — 1o

HOMy cevenmio

m



M paspymenue wiaaku, paGoraiomeii na
PACTSIRCIIMC, Ha WITHO WIH CPE3, NPOHCXO-
/T TIO NICPERA3ARTMIM CCUCHHAM, NPOXOAs-
WM TO KWPIH1Y IR KAMMIO, 3HAUCHHA
PACHCTHBIX cONpOTHBICHHI R, Ry (Ryy), Ry
IpHHIMAIOT 1o Tpiwiox 15 B "

MM KaMWCH, M3FOTOBJICHHLIX W3 THKETOro

6etona, 3,0 — A4 KAAIKM M3 CHITMKATHOTO

KMPTIHMA M KAMHEH CIUIOMIHBIX H 1ycTo-

TETBIX, @ TAKKE H3 KAMUC, H3TOTOBJIEHHBIX

w3 Getova ma HOpRCTX SanOTTCIAX, Ho-
. cn.

OT MapKH KHPIIM4A WM KAMHS

OcHopnbic epOpMaTHBHEE XapaKTepi-
CTHRM KTaZKH ONPECTAIOT N0 JMarpamMve
«G—&», TOTYYACMOM TpH  MCHMTAHHAX
06pa3NoB KIaKH Ha KPATKOBPEMCHHOC OCE-
BOC COKatHe 3aBHCHMOCTR «G —&» JUis
KAMCHHOH K1ajkn ABJACTCA HETHHEHHOM,
oGoBIIeHnHbii rpaduK ec NPUBCICH HA PUC
60 Mogyms ynpyrocts E, Kiagkn npi
KPATKOBPCMEHOM HATYXCHHN NPUHIMAIOT
PABIHIM TANICHCY YTl HAKIOHA KACATCh-
HOil K KpUBOIi (G — €), mpoxoasmeil depes
HAYANO KOOPAMHAT, T € ¢ =12y, OH Npo-
TOPUMONATCH TAIOKE BPEMEHHOMY  CONPO-
TUBCHHMIO OCEBOMY CKATHIO

Ey=uR,

TAE o — yUpyras XapaktepHCTHKA KIakH,
ANA OCHOBHLIX BHIOB KNAAKH CM IPHIIONK
16, R,— BPCMEHHOC CONPOTHBIEHUE (CPE/i-
WM npenen NpOYHOCTH) OCEBOMY CKATHIO
KIA/KH
TIpi pacueTe KAMCHHBIX KOHCTPY Kuutit 1
ACHCTBUE MOCTOAHHON M JUMTEILHON Ha-
PY3KI C YHCTOM N0JI3Y4ECTH, MOAYJh YIpY-
rOCTH KJA/KH YMCHBUIAIOT Ae/ICHHEM HA
koopumuenT nomsydectH v,  Kotophiit
npuHuMAIOT JUIS KTA[IKH M3 Kepami-
HECKOIO KHPIIHYA IIACTUYECKOrO M 1OITyCY-
XOro TIpeccoBams, 1,8 — /15 KAGAKHM U3 Ke-
Kamneii ¢ BepTl mie-
JCBMILIMI NYCTOTAMM (BhiCOT Kanns 138
MM), 2,8 — Ul KIAJKH M KPYIHBIX GJIOKOB

(104)

6,Mn

60 OBobuicinmii rpaduk
seopmati kamernOl KT kH
npu cxaTI

112

Mony achopuannit xnac nipn-
HUMAIOT PABABIM TAHICHCY YT HAKIOHA
KacaTenmHol K KPHBOI & — &) B Touke
C 3a/1AHHBIM YPOBHEM HANpMKCHU = tg ¢
(cm puc 60)

Mogyts  seopmaunii  npumensioT
B pacuerax 10 1 u I rpymias npeieashix
COCTORHMIi KaMEHHLIX KOHCTDYKIMF, AGO-
TAIOUMX B COOPYACHHAX COBMECTHO C HIc-
MCHTAMH KONCTPYKLUii W3 /IpYruX MaTepia-
708 (BeTow, MCTanT), npH oM

=0,5E,

(105)

Tlpu onpenescnmn aehopmaunii krakm
B CTATHUCCKH HEONPCACTHMBIX PAMMHBIX Cil-
CTEMAX, KCCTKOCTH KAMEHHBIX KOHCTPYKIUii
i neprona mx koneSamnii E = 0,85,

Moaymn  ynpyroctu u  seopmantii
KIAAKH W3 NPHPOHBIX KAMHEH PHHHMAIOT
O PE3YIRTATAM OKCICPHMCHTANBHbIX HC-
caejoBanui

Otmocuteinnas  sehopmanns — Kian
¢ yueTom nosyucern
v/ Eq, (106)

/i€ Vv — KOHpOUIMEHT, YUHTHLIBAIOIMI BIMA-
HHE MON3YHCCTH KJAAKH, & — HANPSKCHUC
B KK NPH JUIMTCTBHOM  3arpyKCuii
TlpousocTubie u JepopmMaruBubie Xa-
PAKTEPUCTHKN  APMMPOBANNON  KAMCHHOi
Kaaaku, JLis ApMOKAMEHHBIX KJAIOK NPH-
MEHHIOT CIEAYIONME MATCPHATEL ) KHPTHY
BCCX BHJIOB — He WILKe MapKi 75, Kepamirsc-
CKHC, NPHPOHBIC M HCKYCCTBENHBIC Kam-
Wi — He WIDKE Mapki 35, 6) CTpOMTSIbHBIE
PAacTBOPBI — He Huke Mapki 50, B) st cet-
MATOrO APMUPOBAHMA HPUMEHSIOT ApMaty-
py wiaccos A-I, Bp-I, r) wis npogosnshoit
W I0NepeuHOii APMATYPhI, AHKEPOB ¥ CBsi-
3cii — apmatypy knaccon A-I, A-Il u Bp-I,
1) JUIA CETYATOrO APMUPOBAHMSA BLICOTA Psi-
2 KIAAKH HE JIOMKHA NPCBHIATh 150 MM
HOPMaTHBHBIC 1 PACHCTHIIC CONPOTH-
nenus apwatyput Ry, it R, (oM npuiox 12)
B 3aBUCHMOCTH OT BILAA APMUPOBANHA YM-
HOKAIOT Ha  kodpHUMEHTH  yCoBuil  pa-
GOThI 7y, NPHBCCHIBIC B NPIOK 24
@ OCHOBILIMM POYHOCTHBIMI XaPAKTEPH-
CTHKAMM APMUDOBAHIOI KNAAKH ABASOTCH




BpeMeHHOE CONPOTHBIICHHE (Cpesimii 1pe- R 2R (200 o "
Jen IposHOCTH) apMmpoBaRTof kaakn cxa- Ko = R+ ( -5)s iy
THIO Ry,, PACHETHOE CONPOTHBICHHE APMU- ;
POBAHHOI KNAkH NPH OCEBOM Ry, CRaTmi, PacieTibic  XApAKTEPHCTHKHM  KNAaKit
pacuerhoe c c Ry ¥ Ry, we
KIQ/IKH TP BHEUCHTPEHHOM CKATHH Ryy  1omKkHbI HpCBBINATE yaBOCHHOTO PacieTHO-
BpemchHoe  CONPOTHBIICHHC — CKATHIO 1o COTIPOTHBIICHHS. COOTBETCTRYIOIIEH Heap-
KIAJKH © CeTIaTRIM knagxu (2R) w3 ycnosus ag-
Ry = kR + 2R 1/ 100, (107)  (EKTHBHOCTH NIOTICDEYHOTO APMUPOBAIHS
@ OcHOBHEIMU JIcOPMATHBHEIMH XapaKTe-
4 C MPOJOTILHEM ApMHUPOBAHUEM PHCTHKAMH apMUPOBANHON KTa/IKH ABINIOT-
Ry = kR + Rt/ 100, (108) €A MOAYTH YNpYrocTH (MaMANLLI MOYTH

e {— NPOUCHT APMUPOBAHMSA KIA/KH

TpoueHT apMupoBAMUS CCTUATON KIAA-
KM ONPeJCHAOT M3 OTHOWERMs obneMa
apMaTyphl ceTki V, K COOTBETCTBYIOLIEMY
obkemy Kraman Vi

=(V,/ V) 100 = (24,,/cs) 100, (109)

e V,=24,— yABocHHas IUiomas cede-
HUS CTCPKHEH CCTKH C KBA/PATHIMH et~
KAMH 1 O/UHAKOBBIM /IAMETPOM APMATY Phi
B OBOMX HANDABICHHAX, Vi = S — POH3-
BE[CHHC PAIMepa AuCCK € HA  pACCTOS-
HHE MEKAY CCTKAMU N0 BLICOTE KIAIKH §

Iponent apMHpoOBaHuA KI4JKH C NpoO-
JIOBHOI aPMATYPOil ONPCACTSIOT H3 OTHO-
enns NIOMANSH CeUCHMA apMATYph A,
MOKIAKH Ay B cedcHin

=(4,/4) 100

TIpoleHT apMUpOBANMA KIaAKH C ceT-
HATHIM APMUPOBAIIICM NPH BHCHICHTPCHHOM
CRATHI NPHHIMAIOT B 1e/CTax

01 <pe SOR
1% < =
(1=2e/ )R,

TIponeHT  NonepeyHoro  ApMMpOBaHus

KJIQAKM [PU  NEHTPATLHOM CKATHH  TpH-

HHMAIOT B Npe/esax
0,1% < < SOR/R,

Pacuernoe conpoTusienne Kiajaku ¢ cet-

bIM  APMUPOBAHMEM TIPH  LIEHTPATLHOM
exarTii
N
2R,
S < 110
Ry =R+t < 2R (110)

PacieTHOC CONpOTHBICHHE APMUPOBAL-
HOM KJQJKM NPU  BHENCHTPCHHOM CIKATHU
W mapke pactsopa S0 W Bbime

neopmaii Ey) ¥ ynpyras xapakrepncti-
Ka oy, Moaylh yNpyrocTs Kiajkm ¢ cet-
HATLIM APMUDOBAHMCM NPUHAMAIOT AHATIO-
IMHO HCAPMMPOBAMNOH KIAfIKe
Ey=agR,; (112)
MOy YHPYrOCTH 1A KIAKH C 1PO-
JIOMBHBIM aPMUPOBAHUCM
By = oRy, (113)

IAC Oy — YNPYIas XapakTCpHCTHRA KIAjKi
C CCTUATHIM APMUPOBAHHCM,

% =R, /Ry,

(114)

o — yNpyras xapakrcpuCTHKA IS HCApMi-
poBannoil knaaku (M mpunox 16), R, n
Ry, — BPEMCHHBIC COTIPOTHBIICHUSA CRATHIO
COOTBETCTBEHHO HCAPMMPOBAHHOH M apMu-
poBanHOil KNa0Kk

Tpu  mpox
KaMoHHBIX 1t APMOKAMCHHBIX  KOHCTPY Kituii
HOBRIX, PACHIMPSACMBIX 1 PCKOHCTPYHPYEMBIX
37QHIH H COOPYKCHHI HCOBXOMUMO YUHTEI-
BaTh ClCHMANbHbIC TPeGOBaHMS TIO NpHMeE-
HEHMIO ONPC/ICTICHHBIX BUJIOB KAMCHHBIX Ma-
TCPHAIIOB M M3/ICIIHIi /UTA KOHKPCTHIX YCIIo-

BHiT
JIns KAajKH HAPYKHBIX CTCH NOMEHIe-
HUE C CYXMM M HOPMATBHBIM BIAKHOCTHBIM
PEXHMOM PEKOMEH/YCTCH NPUMCHATH Clie-
JYIOUIME IITYUHBIC KAMCHHbIC MATEpHAJLI"
KupIm, TycroTennle kepamutcckne u Ge-
TOHHBIC KAMHM, CTUTONIHBIC KaMHH M 6ok
W3 GCTOMOB HA NMOPHCTBIX 3ANOMHHTEIAX,
NOPHIOBAMMBIX H sMCHCTHX Getonos Kup-
md i kaMun Mapok 150 u Gosee npume-
HSIOT B 3/I@HMAX BBICOTOM Gosice nstH Hra-

Kelt
Kamennbie usnenms uist HapyxHbix cTeH
POKOMCH/YCTCH MPUMEHSTS B BIAC NAHCell
W kpymibx 670K0B L Wapyximx cTon
3 MeCTHbIC Ka-
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MCHHBIC ~MaTepuanbl  Jlna  momemenui
© BNAKHBIM PEKHMOM /IOMYCKACTCA TIpHMe-
HCHME  CHJIMKATHOTO  KMDIMYZ,  KamHeit

p
11 GI0KOB 13 SMCHCTHIX GETOHOB, TYCTOTEI0-
IO KHPIIYA 1 KCPAMHUCCKHX KAMHCH, Kepa-
MICCKOTO KUpILIA HOTYCYXOrO 1peccoBa-
Hits UDH YCTOBIUM HAHCCCHMS 1A BHYTPCHHHE
cren °

KphiTHs [IpuMencHHE yKa3aHHBIX Matepha-
JIOB /15 CTEH MOMEIICHUIA C MOKPBIM PEkH-
MOM, @ TAKKC /IS HAPYXHBIX CTCH MOjiBA-

J10B M 1OKONICHE He fonycKaeTCH
Tlpu Ha3HAYCHUM MAPOK KAMEHHBIX Ma-
TCPUATIOB 110  MOPO3OCTOMKOCTH — ClieayeT
YHMTHIBATH BIZKHOCTHEI PCKMM MOMeImC-
HHil, BHA KOHCTPYKIMH, 2 TAKKE CPOK c¢
cyxGbi J1ns 3j1aHmik, BO3BOMMBIX B Cpeji-
HIX KTuMaTiieckux yerouax CCCP, yera-
HOBJICHBI MApKH KAMCHHBIX MATCPHAIIOB 1O
MOPO3OCTOHKOCTH B 3aBHCHMOCTH OT CTere-
HU HA[CKHOCTH KOHCTPYKIMi, Ompescisie-
moii PACHCTHOMY CDOKY €e CITyKOHL
VCTAHOBICH TpH CTCNICHH  HAJEKHOCTH
KoHCTpyKmit® 1 — co CpoKOM CTIyKGH He
menee 100 ner, Il — 1o xe, ne menee S0
III — 7o e, ne venee 20 ner Ipo-

TOB (Ha BCIO TOJUIIHY) MPUBCACHEL B Ta6n
10

Tatua 10 TIDOEKTHMIE MADKH KAMEHHBIX
warepuaion

Inawenns Mpa in
npemonaracyoro
Bia xoncrpysinit cpoxa cryxbu
crpysunien
100 [ 50 [
Hapyxusie CTeHsl  iwin
OGIHMIIOBKA B 31AHMAX C Pe-
HKUMOM nOViEIeH il
cyxum w nopmasan | 25 | 15 | 15
BIAHBIM 3525 | 15
MOKDBIM 50 | 35| 25
DywavenTH 1 KomeV-
Hute wacTH cren:
ws kupmysa nmerie- |35 | 25 |15
CKOTO npeccopamis
w1 npuponmoro kavu 25 | 15 | 15

L pafionoB ¢ pacucTHoi summcli Tem-
nepatypoii Bhume — 10°C TpeGoanus mo-
posOCTONKOCTH HE  mpexhsBisIOTCA  Jlns
PANOHOB ¢ HEGNArONPUATHEIMK KIHMATHYE-
CKUMM YCTOBMAMI TIPOCKTHHIE MAPKH 1O
MOPO30CTOMKOCTH NIOBKIIAIOT HA OHY CTY-

2
CKTHBIC MApKH 1O Ka-
MCHHBIX MATCPHAJIOB JUIA HAPYKHOI YacTi
cren (1a Tommmny 12 cM) n A (ynamen-

TICHb, @ 1% PAHOHOB ¢ GIaronpHATHBIMM
kv

CHIDKATB WX 1A O/IHY CTYNCHD, HO HC HIKC
Mp3l0



Pasoen

§ 16. Ionsitue o KOHCTPYHPOBAHHK

1. Ofume ceexemn. Tlos HpocKTHPOBa-
HHEM HECYIUX KeNe30BCTOHHBIX KOHCTPYK-
LMil IOHKMAOT MX CcTaTHyeckuil (um auua-
\imieckui)  pacuer, pacier cedemmii ot
JICTBHBIX 97ICMCHTOB KOHCTPYKIMI 1 KOH-
CTpyupoBane

Crariueckuii pacieT 3akmouacTcs B co-
CTABTCHN  pACHCTHBIX  CXCM,  Haubonice
GIM3KO OTBCYAIOWNX JICHCTBUTCIIBHON pa-
60Te KOHCTpYKUWIi, YCTAHOBACHHN BHCIINIX
HATPY3OK, JCHCTBYIOIMX HA HUX B CTaaui
IKCIYATAUUH, W ONPCASICHHN BHYTPEHHMX
yeunuii (3ruGa M, none-

KoncrpykTuHbIC
3JIeMEHTBI

Taasa 3

OCHOBBI KOHCTPYHPOBAHHMS

u KecTkOCTH HeMenToB  Pacuer cevenuii
T Teopun

Ha

[10/1 KOHCTPYHPOBAHMEM HOHUMAIOT Bhi-
GOp  KONHCTPYKTHBIHBIX peImicHM  37ammic
B LCTIOM W PalMOHAIbHON CXEMBI pasMelne-
HUSL B UX ICMCHTAX PAGOUEH 1 MOHTAXHON
apmatypsl, pa3paboTKy M BHYEPUMBAHKE pa-
GOUMX ONANYGOUHBIX i APMATYDHBIX MCPTe-
Kel, y3JI0B M OJICMEHTOB  KOCTPYKuwit
KOHCTpYHpOBAHHC 21CMEHTOB 1 KOHCTPYK-
UM B NENOM  BBUIONHAIOT HAa  OCHOBC
J@HHBIX PACUCTA CCHCHMIE C YUCTOM TPEGO-
BanMii HOPM, TAPAHTHPYIOMIHX X HECYMIYIO

pednbix Q v npojonbnbix N cuit) B Xapak-
TEPHLIX  CCUCHUAX  IIPOEKTUPYCMOIi Ko~
crpyknuu  Harpyskn w  Bosjciicteus ma
KOHCTPYKIUMH YCTANABIMBAIOT B COOTBCT-
crun co CHUmIL 2010785 Buyrpennne
YOUINS B O7ICMCHTAX KOHCTPYKILMii onpene-
THOT MCTOAMH CTPOMTELHOM MEXaHMKN
JUTH METOAMM TIPE/ICIBHOTO PABHOBECHS OT
KaK10ii BHCIINCH HATPY3KH OTACTBHO, @ 3a-
TeM CYMMMpYIOT MX Tak, Uro6bt HOAYHHTH
HEBBITOHOC 3HAUCHHE YOHMit

Tlox pacieToM CeneHHil HEMEHTOB Koli-

b. b M OKeCT-
KOCTh HC TONBKO HA PACUCTHBIC YCHMS Ha
BCCX CTA/MAX BOIBCACHHMA W IKCILTyATAINIM,
HO M HA YCHIMA M BO3IACHCTBHS, HC YUMTBI-
BAEMBIC PACYCTOM (TEMNEpaTypa, ycajuxa)
PAUHONATLHOCTY 3aNPOCKTHPOBAHILIX KON~
CTPYKUMI ONCHMBAIOT CICHCHBIO COOTBET-
CTBMA WX  TEXHHUCCKHM M 9KCILIyaTa-
LHOHHBIM TPCGOBANIMAM, @ TAIOKE HKOHOMIL-
UCCKHM TIOKA3aTEeAM
@ BHIGOP KOHCTPYKTHBHBIX PeIICHHi Keslc-
X y KUt T o3
TCXHHKO-IKOHOMIICCKO#H 11G71EC006PA3HOCTI

pyKiuit : panyo-
a0l (OPMbI U PA3MCPOB X HOP-
MaJIbIbIX - CeYetnil, ONTHMATBHBIX  Kiacca

B KOHKDCTHBIX YCIOBMAX
CTPOHTEILCTBA C YUCTOM MAKCHMATBHOIO
CHIKCHHA MATCPHANIOCMKOCTH, JHCPrOEMKO-

Geroa, Knacca u niomam 0 ce-
uenms paboucii apMaTyphl i CXCMb CC pa3-

con, 1 MM CTOMMOCTH CTPOM-
TEJILCTBA, AOCTHIACMBIX IIYTEM TIPHMEHCHHS

MCICHUS C YHETOM i TpemmHo-
CTOMKOCTH M XKCCTKOCTH OJICMCHTOB  WIH
HPOBEPKY  MPOUNOCTH, TPCHMIOCTORKOCTH

MX  CTPOHTE/LHBIX MATCPHATIOB
1 KOHCTPYKUMH, CHIKCHISA MACChl KOHCTpYK-
uuil, waubonee MOMHOrO  MCNOB3OBANMS
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HPOMHOCTHBIX 1 1eOPMATHBHbIX Xapakre-
PHCTHK MATCPHaIOB, IKOHOMHOTO PACKOJ10-
BaHMS OCHOBHBIX CTDOUTETBHBIX MATEpHA-
JOB M WCTIONB3OBAHAA MCCTHHIX CTPOH-
TELHLIX MATEPHATOB

@ KoHCTpyHpOBaTHG H7ICMCHTOB OCYIICCT-
BISIIOT € MAKCHMAJIBHO BO3MOKHOW 9KOHO-
MUGii IEMCHTA, APMATYphi 1l MATCPHATIOB Ha
onany6Ky, HaMMCHBICH —TpPY/A0EMKOCThIO
MBTOTOBJICHNS, TPAHCIOPTUPOBAHAS U MOH-
Taxa, MaKCUMaTbHON THTM3AMEH M Cram-
napTisanucii onany6Ku, apMaTyphi 1 e-
MEHTOB B 1EJIOM, HEOGXOMMOM 10/roBeY-
HOCTBIO,

9KOHOMHMHOCTH NEPBBIX TOJLKO MPH YCIO-
BUI UX MACCOBOTO H3TOTOBICHMA HA BLICO-
KOMEXaHH3UPOBAHHBIX 3aBOAAX

3. OcHoMmbIE HCTOUMHKH CHRKEHMH CTOH-
mocTn, [aBHEIIMMI HCTOMHUKAMM CHIKE-
HES CTOMMOCTH KOHCTPYKIMil BIIETCS 9KO-
HOMMsS  MatepnanoB  Msimmmmii  pacxon
6CTOoMA M CTAN MOKCT GhITh BBI3BAH Npe-
KJIC BCETO HETIPABMITBHEIM BBIGOpOM npore-
TOB, MATCDHATIOB, KOWCTPYKTHBHBIX (ODM,
CeYeHmii HJICMCHTOB, & TAKKE HCBLIIOIHE-
HHCM TpCBOBaHMil HOPM HPOCKTHPOBAHHS

JIn% MaccoBbX  (IIHTHI  NICPCKpLITHIR),

n

, W oKo-
HOMINHOCTBIO OKCITyaTaImM. DTi NOKa3a-

HEIX
u3rnbacMeIx sneMenToB Haubornee ueneco-

Tem B Komky-
PCHTOCHIOCOBHOCTS  KCICIOBETORHBIX  KOH-
crpyiawit 1o cpasnemio ¢ x|npcxmm,mu
MCTAJLIMHCCKMMI  KOHCTPYKIMsIME

KOHCTPYMPOBAHMH  YIHTHIBAIOT npmmmc
B pacucTC YCIOBNA ONMPANMS, HEPAIPCI-
HOCTh KOHCTPYKIN, XaPaKTep M PACTIONO-
KCHHC HATPY3OK i 1EOBXOMMOCTE oBccric-
“EHUS NPOUHOCTH, YCTOHMMBOCTH, POCTPaH-
CTBEIIION KECTKOCTH VIEMEHTOB B CTAMAX

, ABYTa-
BPOBHIC 1 KOPOBUATHIC POPMEI HOHEPEUHOrO
ceueHu  DKOHOMMUH MATEPUANOB CHOCOG-
CTBYCT NpUMCHCHUC GETOHOB C MCHBIICH
TUIOTHOCTBIO W MECTHBIX 3anonmuTesei Ge-
ToHOB UeM BbINC Mapka GCTOHA, Tem
Gonpie ero croumocth OHAKO PocT CTOM-
MOCTH 6ETOHA 3HAYUTEILHO OTCTACT OT PO-
cra npounoctn TT03TOMY BO MHOTHX Cly-
YAsX 1161CCO0BPAIHO NOBHIIATH KNACC GET0-

n3r , XpaHCHHS, TP
HUA, MOHTAXA M IKCILTyaTALN
2. Crpykrypa

Ha, Ho 0uCHD BBICOKHX KIIACCOB
(B50, B60) onpapjano JMUIb NS TOHKO-

CTPYKTYPa CTOMMOCTH 5IICMCHTOB COOPHLIX
KENC300CTOHHBIX KOHCTPYKIWA HA crieuma-
JIM3MPOBAHHBIX 3aBOjiaX TakoBa (%) mate-
PHAIIH — OKOJIO 55, TOILIHBO, HICKTPOIHCP-

rus — 3, 3apaGorhas wiara — 10, 1exoBbie
1 0BuIe3aBOACKUC PACXO — 29, npoUHe
PACXOjBl — 3, WM NPUTOTOBICHME GeTo-
Ha — 43,

NPUIOTOBJICHHE apmaTypel — 27,
H3TOTOBJCHHUC M3/CTNA — 3

CricAOBATEBHO, 3ATPATH HA MATEPHATEI
COCTaBAAIOT GOJIEE 110TOBUHBI HOTHON CTOM-

CTCHHBIX INEMEHTOB, pato-
TAIOWUX B OCHOBHOM HA 0CCBOC CKaTHE

Topunenue knacca 6eTona jaer 9KoHo-
Muveckuit ekt nmub B TOM  Ciyuac,
KOIJIa IPONCHT JKOHOMMK GeToHna BbiIe,
¥eM NPOLEHT yBeanucHus croumoctu 1 m*
Gerounoit cmecu Ilpn sTom obuwiee crmxe-
HHC CTOMMOCTH KOHCTPYKIWH GyAeT MeHb-
lllc, 4eM JKOHOMMS B 3ATPaTax Ha GCTOH,
TAK KaK MOCIC/NHE COCTABISIOT KO0 25 %
NPUBCICHHEIX 3aTPAT

JI1% MOHOMMTHBIX KOHCTPYKIMiK 1pHMeE-

MOCTH CBOPHBIX KENC306CTONHLIX W3/CMA, HAIOT B  OCHOBHOM  GETOWB  KJACCOB
et o sTix sarpar yscnuqunacnm BI2S B25, s cGopumix — B25 B3S,

YpoBH: s (7Ierkux)  cGOpHBIX
umuu(.rm Tlovromy uopmm He uouycxam: W MHOTHMX  NPEABAPHTEILHO  HATIPSKCH-
HE TOJbKO MPOYHOCTH HBIX — Geronnr BSO 1 B60
10 CPABHCHMIO C PACHCTHON NPOYHOCTBIO, OBuwmil PACXOJL CTAM HA KOHCTPYKIMIO
HO M CC NOBBICHHSA, TAK KaK 9TO BEACT  CKJIA/BIBACTCA M3 PACXoja CTanu Ha pabo-
I MaT ( uyio apmatypy 30 65%, B KOTOPO pac-

NEPEpACXo 1l MATCPHANIOB 10 5% OT Teope-
THYCCKOTO Pacxosa.)

CTpyKTypa 3aTpat Ha MIroTOBICHUE MO~
HOTHTHLIX  KE/IC30BCTONNBIX  KOHCTPY KMk
HCCKOJILKO MHAs, TaK KAK 3rOTOBAIOT MX

na mecre C

4CTHOE CONPOTHBJIEHHE HCHOMB3YETCH  Ha
70 909, WA KOHCTPYKTHBHYIO APMATYPY
60 20% u WA 3aKNAHBIC ACTATM, KpEIUIC-
mis W awkeprbic ycrpoiicrsa 10 15%,
B KOTOPBIX OGHIMHO B HC3HAUMTCNLHON CTe-

CTONMOCTH COOPHIX 1l MOHOTHTHBIX Kerle-
300CTOHNRX  KORCTPY KU  TOSTRCPA TACT
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Hie cTanM DKOHOMMS CTANU HA PaGouyio
aPMATYPY BOIPACTACT C YBEMHCHHEM NPOY-



HOCTH apMaTyph i 6yser HauGoabIICH npn
HCHOTIb30BANMN BEICOKONPOYHON aPMATYpht
(CTCPKHCBOH, NPOBONOUHOH W KanaTHOI)
CyUIECTBEHHOE CHIKEHHE PACXOJIA CTAJTH 3a-

B fambHcil -

BAHMM  KOHCTDYKTHBHOH apMaTypel 3a-
KIQHHX  AeTalicl, AHKCPHBIX YCTpOilCTB,
KOTOpHIE NPHHUMAIOT HacTo Ge3 pacuera
H CO 3HAUMTCILHBIME 3amacavu

OKOJO HOTOBHHB CTOMMOCTH CEOPHBIX
KeNE306ETOHNEIX KOHCTPYKIMIl PUXOUTCH
Ha 3apabOTHYIO miaTy M HaKIaaHble pac-

XOJIbL, UTO SBIACTCA KDYNHBIM PE3CPBOM
CIICIMATIMINPOBAHHBIX  3aBOJOB 1 OMO-
TPOUTEILHBIX

cGopHoro 3a-

TPATH WA MIFOTOBIEWHC  KOWCTPYKLUMil
YMEHBIIAIOTCA C MOBBIIIEHUEM HHYCTpHA-
JIM3A1MK IPOM3BO/ICTBEHHBIX NPONECCOB

4. DIEMCHTH elLMBIC W COCTABHBIC.
LleabHbC KeIE306ETONNBC MICMENTHL KOH-
CrpyKuuii (KOJIOHHB, (yHAAMEHTEI, Gk,
apku, (epMEL, CBaN) OOLINHO OKA3LIBAIOTCH

KA4ECTBEHHOIO MX 3ANOJIHEHHA He MeHee 20
MM — JUIsL 3IEMEHTOB BBICOTOM Ceuenus 10
250 MM # He Meree 30 MM — IS STIEMEHTOB
Gonbiieil BBICOTB

5. Uaenemwe KoucTpykuMii wa copubie
aemenThi. @ OCHOBHLE TPCGOBAHMS K e~
HCHMEO (pa3peske) KOHCTPYKIMi Ta cOOpHbIE
AIeMEHTLI CBOATCH K creayiomemy 1) Tex-
HOJNOTHMHOCTH NU USTOTOBICHHH dIeMeH-
TOB U TPAHCHOPTABCILHOCTD /UIA 33 AHHBIX
KOHKPETHHIX YCTOBMii, 2) MAKCHMATBHO BO3-
MOKHBIC PA3MCPHI JIEMCHTOB, HCXO/A 13 HX
MAcchl, PABHOH HPUMEPHO MUHUMATLHOI
pPY3OTIOALCMHOCTI  3a@HHBIX  MAIIMH
B CTajMi W3TrOTOBJICHWS, TPAHCIOPTHPOBA-
HUS M MOWTaKa B uesax HauGolee dKOmO-
MHUHOI DKCIVTYaTAIMN MAIITHH, 3) HAHMCHb-
i ymep6 Hepaspe3sHoCTH (MOHOTMTHOCTI)
KOHCTPY KWl 110CTIC 3AMOHOTHHHBAHMS CTh-
KOB COOPHBIX ICMCHTOB, 4) IPOCTOTA MOH-
Taxa COOPHBIX HMEMCHTOB, 5) HAMMEHBIIC
00BEVM MOHTAKHON CBAPKH M TPYI0EMKOCTE
3aMOHOMUHBARMS CTHIKOB

SHAUMTCIBHO co-

w3 Goee Tpamciiop
6710k0B ITO 0BYCTIOBACHO MCHBIICH Tpy-
JIOEMKOCTBIO M3rOTOBJICHMA 1CIbHBIX KOH-
CTPYKTHBHRIX  o7icuenToB, Gonbiueii i
KCCTKOCTHIO, OTCYTCTRHCM MCTAJIOCMKIX
MONTAKHHIX CTHKOB H 601CC BHCOKHM Ki-
HCCTROM, TaK KaK LCTBHME SCMCHTH 11071~
HOCTBIO M3rOTOBJSIOT Ha 3aBOJIC
B !

Py
ik (mHa 30 M 1 GoJlee) HHOI/A OKa3hi-
BACTCA BLITOIHBIM COOMPATHL HA MECTE MOH-

raKa W3 OTICTBHMIX COOPHbIX 61OKOB,
PAIMCPH I MACCA KOTOPBIX COOTBETCTBYIOT
RENTETY

cponcTBAM B COCTABHBIX  KOHCTDYKIMSAX
II0CKOCTh CTHIKOB cGOpHbIX GIOKOB pacno-
JArAIOT CTPOrO  HEPHCHAMKYJIAPHO  HAIPA-
BacHIo aciicTBYIomCro yewns B npesa-
PHTEIBHO  HANPSACHHLIX  KOHCTPYKIMAX
JUMHY 3arOTOBKH HANDAacMOH apMarypl
UPHHUMAIOT 10 BOSMOKHOCTH PaBHOH /i~
He COCTABHOI KOHCTPYKIMI

Tlpn  NPOCKTHPOBAMMM  EMCHTOB
COOPHBIX  NCPEKPBLITHI  1IPE/1yCMATPUBAIOT
YCTPOHCTBO 1MBOB  Medty HUMM, 3aiOf-
HHEMEIX GETOHOM, 1 HPHCHOCOGICHNSA 1S
3JAXBATA JICMCHTOB HPH NOJHEME  HHBEH-
TAPHBIC MOHTAKHEIC OTBEPCTHA CO CTATLHLI-
MU BTYJIKAMH, CTAIMOHADHHIC MOHTAKHEIC
Nt M3 apvaTyphmx ctepcneii Tommy
IBOB HAZHAUAIOT M3 YCTOBMA OBCCHICHCHMA

OB DIEMEHTOB YO~

WIACT  TEXHONOIMIO WX  M3TOTOBJCHIS,
YMEHBINIAET KOJMUECTBO TPYAOCMKHX M 10-
POrOCTOALIIX CTHIKOBBIX CONPSKCHML, YCKo-
DSICT M YIPOUIET MONTAK, B PE3YIILTATE He-
rO  TMOBHINACTCA HH/CTPHATH3ANMSA, CHH-
KACTCH CTOUMOCTh i HOBHINIAETCH KAYECTRO
CTPOMTEILETBA [L1 MHOIOTAKHBIX 3AaHIiE
33 OCHOBY WICHEHHS KOHCTPYKIMIl NpHAI-
Mator macey 3 5 T TIpH 9TOM pyKoBOA-
CIBYIOTCA KATAJIOTAMU THIOBBIX COOPHBIX

1,

SICHCHHA MOKCT CIYAWIh KADKAC MHOrO-
aTaxmoro sxamms Ero oGpasylor s pepri-
Kalbibix i TOPHIOHTAIILHBIX DICMEHTOB KO-
stonn w purencii (puc 61)

6. TeXuOA0rMIOCTS CHOPHBIX JIEMENTOB,
TIpH NPOCKTHPOBAIMI HICMEHTOB CGOPHIX,
COOPHO-VOHOTHIHBIX 1 MOHOTHTHBIX KOH-
CTpyKWit B KAKZOM KOWKPCTHOM Cydac
HYAHO MCXO/UMTh 13 TEXHOJOTHYHOCTH raa-
PUTOB  oemenToB, (JOPM  HX  CeuCHHS
W apMHpOBaHHs

IO TEXHOJOIMUHBIMK HOUHMAIOT )iic-
MeHTHI, ccnu X raGapursi, OpMbI celchis
"

CTBEHHOE U MHHHMAJIBIO [PY/I0EMKOE Mdc-
coBOC MITOTOBACHHE  COOPILIX ~ M Chic-
LMATMIHPOBARKBIX  (IFOTOBIIEHHE  OAINOTO
WM JBYX THTIOBBIX JICMENTOB) M BHICOKO-
MEXUM3HPOBANHBIX WM TIOJHOCTBIO ABTO-
MATHIMDOBAHNKX 3aBOJAX  COOPHOTO ke-
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Puc 61 Uierenme Kowcrpykimi ma cbopmic
anemenT!
I —xonouna 2 — pureab 3 — BKnaawm 4 — naueis
nepexpiTa
ne306eTONA,  MOHOMTHBIX — M CTPOM-

TELHBIX IIONIA/KAX C IIMPOKUM HCHOMB30-
BAHHCM NCPC/IOBLIX METO/OB TIPOU3BOMCTBA
onanyGouHbIX, ApMATYPHBIX U GCTOHHBIX pa-
Gor

JIn% npOMbIILIEHHOCTH CBOPHOTO Kele-
306¢TONa  TEXHOMOMMHMHOCTL  KOHCTPYKIMiA
MIPACT HE MCHEC BAXHYIO POJIb, HCM, HAIPH-
Mep, /Ul MaIMHOCTPOCHHA, TIOTOMY TO Ha
3aBojax cGoproro HPOKO

GucTphIM 1 e TpeOylommM GBI 3a-
Tpar Tpyaa

KOHCTPYHPOBAHIH CICAYCT A0GH-
BaTHCA BOIMOKHO GoZice MPOCTOTO OICPTA-
Wi W3 W, e 0Ty CKas HeoBOCHOBAMNEIX

y "
IEX CTATLHYIO WM Keae3o6eTonnyio Gopr-
ocracTky MCXOAA W3 ITOT0, HECKOABKO yBe-
JMUUBAIOT TOMLIMHAY CTCHKH TABPOBLIX WK
[IByTABPOBLIX Aok MM TONUIMHY TIONKK
PEOPHCTHIX IUTAT B3aAMCH YCTAHOBKM CO-
OTBCTCTBEHHO BEPTHKAIIBHBIX H OTICPCTHBIX
pebep Bo u3Bexamne NOABICHMA B 27EMEH-
TAX © HANPATACMOii APMATYPOil TEXHONOrH-
YeCKIX TPRILMH M CO3anus Hanbosce 6a-
TONPUATHBIX YCIIOBMI I WX pacnanyGiau-
BaHEA HEOGXOAMMO 1IPEyCMATDHBATE 1pit
MX  KOHCTDYMPOBAHMH ~KOHTAKT HM3[IC/Iust
¢ (opmoil, He NpenATCTBYIOMMI ykopoue-
HHEO 301 GETOHA, OGKMMACMBIX APMATYPOik
B MOMEHT OTIYCKA HATSKHBIX YCTPOHCTB
Bejiymne npoeKkTHbIC OPraHM3aniyM M3AaloT

Katajorn  ci ™
TIOBHIX COOPHBIX KEIE306CTONHBIX JICMEH-
ToB [0 MCPC HAKOIICHMA ONBITA CTPOM-
TENBCTBA W PA3BUTHA CTPOHTE/LHOM Hayku
B TCXHHKH THNOBHIC H]ICMCHTBI COBEpIICH-
CTBYIOT W KaTAJOIM ICPHO/MHCCKH Tiepens-
@

o1
7. Twnusagust cBopubix iementos, [lox
THIOBBIM MatoT  wanGonee  pammo-
HalbHbBIH  (5KOHOMMUHbLIH,  HETPYOEMKHiA,
HAEKHBIE M I0NrOBeUHBIH), NpOHEPeHHbI
HA TPAKTHKC W NPCHA3HaveHubiii 1is Mac-
COBOIO 3aROJICKOTO H3TOTOBJICHHA IEMCH
JI1% THIOBBIX HICMEHTOB YCTAHABIMBAIOT
ONPE/CIIEHHYIO (THIOBYIO) IPAJANMIO TEOME-
TPUMCCKIX PA3MCPOB M HACKIICHNS APMATY-
POi, 4ToGB OBECHETnTh IKOHOMMIHOC HX

pe;iBap!
TCILHOC HANPSAKEHHE ApMaTyphi M popmo-
BAIMC H7ICMEHTOB  (BHGPONPOKAT, BUGPO-
ITamoBanie, BUGpOTpeCcoBanmc)
TICpHO/IMECKI THIIOBHIC YICMCHTE 3a-
MEHSIOT HOBBIMM, KOHCTPYKTHBHBIC peule-
HUA KOTOPHIX OKA3HBAKOTCH Gollce COBEp-
mennbiMn ITO, B CBOKO ouepeih, TpeGyer
Pa3spaGoTKH HOBOI TEXHONOrMN H3rOTOBC-
Ut SneMeHToB. 1109TOMY TEXHONOTHS H3T0-
TOBIICHUS H/ICMCHTOB M MX KOHCTPYKTUBHBIC
PeIICHNs B3aMMOCBA3ANB!  DJICMCHTHI 1071~
HKHBL GBITH TEXHOJIOTHIHBIMH HE TOJHKO TO
M3TOTOBJICHHIO, HO W 110 MONTAXY, T X
MONTAK J10JUKEH GBITh NPOCTBIM, YIOBHBIM,
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P pasHBIX NPOJCTAX M Ha-
rpyskax  TIpHIT  THIM3AUME  CEOPHBIX
ICMENTOB CTPOMTCIBHbIX KOHCTDYKIyiik —
HHCIO D7IEMCHTOB HAMMCHBIICE, & MPUMCHC-
HHC  ICMEHTOB — MACCOBOE (JUlsl  PA3HbIX
KOHCTDYKTHBHBIX CXeM)

Tlpu THIM3aIHUK KONONH, Namneiell nepe-
KPHITHii (IOKPHITHi)) M APYIMX IICMCHTOB
PA3MEPHI UX HOPMATLHOTO CCUCHHA 110 BO3-
a ce-
ucnHe paBoucii apuATYpLl UIMCHSIOT B 3a-
BUCHMOCTH OT BHICOTBI KOJIOHH, NDOJCTOB
nanesch u Harpy3ok B Gaikax nepexpuiTHii
(HOKPLITHiH) MCHAIOT PA3MEPE HX HOPMATb-
HOro cedcHus M ceuenue paboueii apma-
TYPHI, TaK KaK HpoJicThi GATOK W HATPY3OK,




Ha HIX, B mpo- LTy
KOM /Manasone cTi onanyGku i
B pensx syumieii  B3aMMHOH  YBA3KH @ TAKKC KOHKPETHBIX YCJIOBHI TEXHOIOUMM

HOPMbI TIPE/YCMATPHBAIOT TPH KATSrOpHH
PA3MCPOB THIOBLIX 57IEMEHTOB KOHCTpYK-
1Wii HOMUHANbHbIE, KOHCTPYKTHBHHIC 1 Ha-

XpAHEHUR, TPAHCTIOPTHD
Ris, MONT&AA M OKCIYATaIith KOHCTPYK-
Wi MIHUMAIbHbIC PAIMCPbI CCHCHIA 57Te-

Typubie IToa
TIOHMMAIOT ~ PAaCCTOSHMA  MEXAy  pa3tu-
BOUHBIMU OCAMM 3naHus B rnane Hanpu-
Mcp, Mach NOKPHITHA NP MIare KOJOHH
6 M uvceT moMuHaTBRyI0 UMKy I, = 6000
MM TIOfl  KOHCMpYKMUGHSMU  TOHMMAIOT
Pa3zMepl, OTIMHAIOLINECS OT HOMMHATLHBIX
WA Be;wMMHY 1MBOB W 3a3opos Hanpuwep,
TITA TIOKDLITHA TIPH HOMHHATBHOT LTHIE
6000 MM UMeeT KOHCTpYKTHBHBIH pasvep
1,=5970 MM, T. ¢ 3a30p coctaaser 30 Mm
(puc 62) Takoit 3a30p JU1% IMT C BHICOTON
cedenus Gomee 250 Mm  sBuseTCH MMHM-
Mambmiv Ero penmumna B obmem crydac
3aBUCHT OT YCJIOBHIl M METOJOB MOHTaXa
3a30p JOMKCH JONYCKATH Y1061yI0 COOPKY
9JICMCHTOB M 3&IUBKY IIBOB PACTBOPOM
KOHCTPYKTHBHEIC PA3MEphl SJICMCITOB Ha-
3HAYAI0T ¢ YYETOM HCOGXOMMEIX 3a30pOB
B UBAX 1 CTHIKAX, @ TAKKC C YUCTOM HOPMH-
poBanibix s1onyckon Tlof namyphoisu 110~
HUMAIOT  AKTHMECKHE  pU3Mepnl, KOTODLIC
B # OT TONHOCTH
MOIYT OIJINYA IBCS OF KOHCTPYKTHBHBIY Pa3-
MCPOB @ HEROTOPYIO KCTHUHHY, HA3biBar-
Myl0 zonyckom (3 .. 10 M)
Ipedeapumenvivie  fopmy  w  vuni-
MAABHbIE PAIMEPH CCHCHUA IICMCHTOB Ha-
FHAUAIOT 110 ONBITY NPOCKTHPOBAHMS, HA OC-

MEHTOB TAKIMM, TOGBL CO-
T 1o

aApMATyphl B CCYCHMN (TOJMIMHA 3ALIMTHOIO

€708,  MHHUMATLHOE  PACCTOSHME  MERIY

CrCpKEAMN) M ec HAJCKHON ANKCPOBKW

B

8. Ofecneuemte HPOMHOCTH IeMeHTOB
IpH TOTHEME, XPAHCHWH, TPARCHOPTHPOBAMIN
W Momrame. IIpH IOTBEME,  XpaHCHI,

2 1 MOHTAXC pz
CXeMuI COOPHEIX 2ICMEHTOB Ha ACCTBUC Ha-
IPY3KUL OT COBCTBCHHOIO BECA MOTYT 3HaUM-
TEALHO OTIMUATBCH OT DPACHCTHOH CXEMBI
B CTaaMK JKCTUIyaTanuu siementos Heyuer

BCCTH K PA3spyUICHHIO
HCTHEIC CXCMBI DJICMCHTOB B CTA/IMAX M3ro-
TOBJCHHS, XPAHeHMs, TPAHCIIOPTUPOBAHUS
B MOHTAKA CICIYET HAZHAUATH TAKHMH,
qrolel yeusnus, ACHCTBYIOUIME B 9THX CTa-
JWAX, HC BHI3BIBATN DAIBUTHA CKOJRKO-HM-
GyAb CyLLCTIBEHHBIX JCCTPYK THBULX  1PO-
UECCOB M He  NPEBBULAJNM  NPOHOCTH
I' [PCUIMHOCTONKOCTH HOPMATBHBIX M Ha-
MIOBHBIX CCYEHHMET MIEMERTOB B STAJHH JRC
myatanun JUIs 9TOIO MECTa PACTIONOKE-
HHA  MOHTAKHBIX NCTCb, CIPONOBOYHBIX
OTBCPCTHIi, PA3HOOGPAIHMX  NPOKTANOK
(ONOp) NpH XPaHCHHK W TIPAHCTIOPTHPOBA-

HoBe. paBotux uepTexci awano-
THYUBIX THIOBBIX KOHCTPYKUHA C yueTom

9 , i

Puc 62 Hommmamvmuic u
pawcpu COOPHBIX DIEMCHTOB

e, 6 purered [ —saop 330 s, 230
Tmxa pacrapin, 3 = su%0p 3 13 b

KOHCTPYKTUBHbIE

Hn PACUCTOM 110 NPOUHO-
cri, 10 06pA3OBANMIO TPCUMH W yKa3bi-
BalOT B paboyMX uepTEKAX, HArPY3KY OT
COBCTBCHHOIO BECa HICMCHTA HIPHHUMAIOT
© KodpUIMCHTOM MHAMIIHOCTH 1,6 — 1y
TpaHCHopTHpOBaKKy, 1,4 — npu  nojBeMe
M MOHTake, TIPH 9TOM Koa(duument Haaex-
HOCTH TIO HAPY3Ke OT COBCTBCHHOTO Beca
npumitaior v, = 1 Koa(uuientom juia-

MHYHOCTH YHUTHIBAIOT CHJIHI MHCPLMM, BO3-
npi
win xonctpykuii K uncny wanbonee xa-

PAKTCPHBIX NPHMEPOB O LIMUA PACICTHON
CXeMBI B CTAIMM KCIUIYATAlWMM OT pacHer-
HOI CXEMBI B CTA/1MK TIOALEMA, TPAHCTIOPTH-
POBAHHS, XDAHCHHUSA WM MOH1@Ka ABASIOTCS
PasHOOGPA3HbIC KOIONHEL, HECYIIAS CHOCOG-
HOCTb 1 HKCCTKOCTL KOTOPBIX M3 ILIOCKOCTH
W3rM6a (pHC 63,a) 3HAMMTEIBHO MCHBUIE,
uemM B IlockocTn M3rnba (B craamm 9Ke-
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Pic 63 PacueTible CXMbI KOTIOHH NIPH HOJBeMe
@~ PACHETHOE CeUENE KOTOMIK B TAOGKOCTH MSIHGA;
6-7To X, WS ANOCKOCTH MSTWGA 6 PaCNETHHIC
CxeMBIIDH TIOAEME, | — MOWTAISE NCTAH, 2 — Crpoust

wyataumn, puc 63,6) DNCMCHTH ¢ code-
HMAMH 3HAYUTEIILHON BBICOTHI U OTHOCH-
TEMLHO MANOH IMMPUIK (BLICOKME GATKM,
(epMbIl, CTCHOBLIE NAHEIN) XPAHAT, TPAHC-
HOPTHPYIOT It MONTHPYIOT B PaGOuCM MO0~
KCHUM, TAK Kak OBECHCUHTS MX NPOTHOCTE
B 9THX CTA/MHX PAGOTH B TOPHIOHTATLHOM
TOJIOKCHUN BECHMA 3ATPYIHHTE ThHO

Tlpn  WPOCKTMPOBAHMM  NPCAYCMATPH-
BAIOT KOHCTPYKTMBHBIC McphI, OBeCHCHI-
BAIOWME YCTONMMBOCTH OT/CLHBIX HEMEH-
TOB W BCCTO 3/IaHMA B NPOLECCE MOHTAKA,

MaTypoif ¢ UEABIO OT/IANCHUA MOMEHTA Tpe-
IMH006pa3OBatMs B TOPIOBBIX yHACTKAX
2MEMEHTOB; 2) NOPSAI0K W TOC/E0BATCIb-
HOCTh MOHTaXKa 97CMCHTOB KOHCTDPYKIWL,
2 Talie MCPONPHATH, OBCCIICHHBAIOLINE X
NIPOMHOCT 1 YCTORMMBOCTH NIPH MOHTAKE
W OByl YCTOHYMBOCTHL 37aHMs Ha BCEX
CTAANSX BO3BCCHUA M OKCIUYATALMI; Mc-
CTa 1% 3aXBATA HICMCHTOB NPH HOBEMC
W MOHTAke, MECTA W CIOCOBHI ONMpaHis
ICMEHTOB 1IPU XPAHCHUH H TPAHCHIOPTHPO-
BaHuM, 3) HEAOMYCTHMOCTH NEPEAAuM Io-
CTOSAHHOI WM BPEMEHHOIl HATPYIKH HEMOC-
PeACTBCHHO Ha apMaTypy (OjBECKA Oma-
sy6KHM, BCHOMOraTeNbHOTo 0GOpy10BanHs),
€CIIM 9TA HATPY3KA HE Y4TCHA B PACHETC, HO-
mepa TOCTos u TY na apMatypy, 4) me-
PONDUSTHS 10 AHTUKOPPO3HOHHOI 3auHTe
apmatypwl, GeTOHa, CTaNbHBIX 3aKJaJHBIX
JETANEH M CBA3CH M 1O 3alUMTE MX OT BO3-
JI€HiCTBUS BLICOKHX TCMICPATYp, CCIM Ta-
KOBBIC HCOOXOMMMBI, 5) BH CBApKM apma-
TYPHBIX CTCPKHCHl 11 HOMEP TCXHIMUCCKHX Y-
7OBWii WA CBApKY, CHOCOG W3rOTOBICHMA
NPOCTPAHCTBCHHOrO KApKaca (IIpH €ro Haiu-
uuK) M NOPANOK ero cbopku, cnocob um me-
CTa 0BPE3KM HANPArACMOil APMATYPH H3TO-
TOBJICHHOI KOHCTPYKINH, 6) BH1 IPOKATHBIX
NICMCHTOB 3AKTABIX ACTAICH W MapKka
CTam, cnocol CBapKU MEMCHTOB npokara
¢ anxepbMu crepxiaMu i omep TY Ha
CBAapKY. CNICCOOBI KPEIUIEHUS 3aKIa/HBIX jIc-
Tancil k apMaTypHOMY Kapkacy Wi K (op-

Me, 7) eI TEPEAATONHON Ry, OTIYCK-

u japyruc TpeGoBanus oxpanbl Tpyaa Ilpu  woit npounoctn Geroma u jpyrue TpeGosa-
IPOBEPKC T " i KOH-  Hus, HA KauecTBO
CTpYKIMIl B NPONECCE MOMTAKA 3IHAUCHWA —TOHHBIX KOHCTpYKUMt, §) 0060 OTMEHACTCH

KOO(PUIMEHTOB  HANCKHOCTH 10 HArpy3ke
JUISL BCCX HAIY3OK, KPOME COBCTBEHHOTO
Boca  KONCTpYKmi, cmiwkaior Ha 20%
B CGOPHBIX KOHCTPYKUMAX 0COGOE BHIMa-
HUE O6PAAOT HA NMPOYHOCTh M KECTKOCTh
CTHIKOBBIX  coejmhchnii  Ha  ueprexax
CGOPHBIX ICMEHTOB  HCOBXOMIMO  YKA3HI-
BaTh KyGUKOBYIO NIPOMNOCTH GCTOWA, NpH
KOTOPO¥i [IONYCKAETCA TPAHCHIOPTHPOBAHME
W MONTAK 9ICMEHTOB.

HEJIONYCTUMOCTD MIHOBCHHOTO OTTYCKA ap-
MATyphl, I OBTOPHOM HATSKCHUM APMA-
TYPhi YKA3HIBAIOT BEJIMUIMHY YCUIUS TIOBTOD-
HOTO HATSKCHMA 1 BPEMS BBIICPKKH MCKLY
TCPBBIVM H TIOBTOPHBIM HATAKCHHCM

10. OcnoBubie yKasanus, NPHBOMBIE Ha
pabounx ueprekax Kk apmatype. Ha o1ux pa-
Gownx wepreKax ykasmaior 1) kiace 6eto-
Ha 10 IPOYHOCTH HA OKATHC, @ B HEOGXO-
M cny‘mnx Mapky GeToHa 10 MOpO30-

9. Ocuonunie  yKasammsi,

it 3ammcwe. TT

3ANHCKA K NPOCKTY KOHCTPYKIMM B 1ENOM
WM K Tpynie paBowmX ucpTemch Ha apma-
TYPY COACPAKMT 1) HAMMCHBUIUC PAIMCPBI
OTOPHLIX YUaCTKOB, CTCHCHb (KAUCCTRO) 1X
OTACHKM ¥ CrocobBl o1 Wsi, NOPSAOK
W CTelleHb 06KaThs GETOHA HOTICPCUHOM ap-
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H, Tiepe-
JIATOYHYIO upuquocﬂ. R,, n ornycknyo
HPOUHOCTh GETOHA IIEMEHTOB 3aBOJCKOro
M3rOTOBJICHHS, KJACCHL MO NPOMHOCTH Ha
ckatue Gerona (pacTBopa), HCTIONBL3YEMBIC
s o6pa3oBanms 3AUIMTHBIX CTOEB HANPS-
TACMOil APMATYPHI, IPOYHOCTH HEMCHTHOTO
WM UCMCHTHO-TICCHANOTO PACTBOPA, NpHMe-



W

Puc 64 Ipumepht (uxcanuy apMaryph

@~ GUKCATOPH ¢ GOMBINON MOBEPXNOCTIIO KOHTAKTA

© dopmoit (ewenTHO-NecHaHIE), G ~ QUKCATODH C

MHRHMATLHON  TIOBEPXHOCTBIO  KONTAKTA ¢ (hOPMOTE

(WIACTMACCOBME, ACOECTONCMENTILIC), 6 — (MKCATOpH

W ATOMKEBOE fonocH, 2, 0 ¢ — QUKCATOPH i3

apaypol cramk, 1 = duKcupyouds - apuatypa,
oatop, 3~ onepxtcers Jopuut_(comaybiee;

nynopu, WpUBAPHBACLIE K APMATYDE,

NG AUITHOPO 0% (HKCHDYEM O apMAT Ypht

HEHHOTO VIS 3aNOJIHCHHS Kanaios; 2) miot-
HOCTE JIErKOTO GeTOHA, IJIOTHOCTD M BIAX-
HOCTL AMEHCTOTO GETONa, 3) KIACC apMaTyp-
HOM Cramu (manpsraeMoll W HeHanpsrac-
Moii), 4) neTanu M ycrpoiictea (puc 64
H 65), 0BCCHCTMBAIONINE NPOCKTHOC TONOKE-
HHC apMATYpL!, TOMUWHY 3AIUTHOTO CHON
M PACCTONHME MEXKTY CTCPXKIAME APMATYPbI
B OCHOBHLIX CCUCHMSX ONCMCHTA, MapKi
craseil s KOHCTPYKIil, PaBoTalommX Ha
BBLIHOCIMBOCTL MJIM 1P HU3KOH TEMIepaTy-
PC, CNOCOBEI U MCCTA AHKCPOBKH M COCTHHC-
HUS HANPATAcMO# apmartyphi, 5) pajuycht
3aKpYrICHHS HATIPATAEMOH apMATYPhl, Me-
CTa 1CPEXONd OT OAHOMH KPHBM3HEI K NpY-
YO, KOHCTPYKIMIO M MECTA PACTIONOKCHHS
BOIOMOTATENBHEIX  YCTPOFCTS, yMEHBIIAIO-
WHX TPCHHE APMATYPl O CTCHKH KaHAJOB
u upc‘loxpauuwxuux BETOH OT MECTHOrO
cMsTHS, 6) MeCT: BOJIOB

OKOHWAHHSA HATSKCHMS BCell APMATYPHI, pac-
MOIOKEHHOH B KaHAIAX, BBIEMKaX HIM Ha
TIOBEPXHOCTH KOHCTPYKIMH, 3TO 06YC/I0BIe-
HO HEOBXONMMOCTHIO TIPENOTBPATIICHUS KOP-
PO3MH aPMATyphl, KOTOPAS MOKET OCOBCH-
HO GHICTPO pA3BMBATECS HAa  apMaType,
HAXONSILCHCH TON HANPSDKCHHEM, d TAKKE
PACHONOKCHHON B 3AMKHYTLIX KaHatax, 7)
CXEMY OYEPENHOCTH HABMBKM HENPCPBIBHOM
apMartypel M Mecta erruleﬂnn e xouton,
HATSKCHUS
KaHaJIoB K nycxos, Benmmly YOHIS HATH-
KCHHMS (HAUDSUKEHUSA) W TOPSAOK OTIYCKa
HATSKHBIX YCTOICTB, YKa3amisi O BELION-
HEHMM BBIEMOK MJIM THE3JL, WITHIPCH M 3a-
KIAMHBIX JeTael, yIanseMbix 3 GETOHa, 8)
PACHICTHEIC CXCMBI M HATPY3KH B CTa/MH IKC-
TyaTAIuK, TPARCHOPTHPOBAHMA W MOHTA-
a; 9) PHCKH NIA YAOGCTBA 3PHTCILHOIO
W TEONIE3MIECKOTO KOHTDOJIS IPH MOHTa)e
Jlas anemenToB, 00pasibl KOTOPBIX, CO-
racno TpeGosanmam TOCTa, HCHLITBBAIOT
N0 Pa3pyLICHus, YKA3BIBAIOT KPOME CXeMbl
MCHLITAHUSA BEIMUHHBI KOHTPOJILHBIX HATPY-
30K, COOTBETCTBYIONAX OBGPA3OBANKIO TPC-
wmH B Gerone

Puc 65. TIpimepst (ukcamm apMarypusix cetox
n crepnci

(TpOMNUKOB) /UL HaTHCTARWS l(cMcuT)lom
PACTBOPA, NI0CICAOBATCILHOCTS JANOIHCHHS
KAHAJIOB, & TaKKe TPEGOBAIMA O HEOBXOMU-
MOCTH 3ANOJNCHAA KAHAIOB M YCTPOHCTS
JAMMTHOrO CJosi GETOHa cpasy e Hocie

4, 6 W 6 GAKCAMA BEDXWHX ADMATYDHMX cetok

HKCAUNS TEPCCCKIONINKCA  CTEpAICH" | — pas-
ACHHTENL Wy apMaTypHoli  cran, 2 — dukcarop-

L JTNHCHIINS | TOTEpOwIAC _ CTepRN
Kapkaca 1aruGacMble woKpyr crepRncii cer, 4 -

ckpyTKa 5 ~ npyAwMLH QuKkcatop
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§ 17. Koncrpykrupubie TpeGoBanust
K apMuUPOBaHMIO DIEMENTOB

1. MummvATbHbE HAMETP ApMATYpht
W UpOuEHT apvpovaman, Bhime ykasbiBa-
710Ch, 4TO B HEJSX BO3PACTAHNS YAETLHOM
HOBEPXHOCTH CHEMJIEHHS APMATYPHL ¢ 6eTO-
Hom U,/A, 1e1ecooGpasio  NpHiHHMATh
Jnuamerp paboveii apMaTyphl 110 BO3MOKHO-
CTH MuHAMATbHEIM TT0 Mepe yMeHbiieHHs
JMAMETPA  APMATYPhi  BO3PACTAIOT  CTOM-
MOCTb €¢ HATSUKEHUS i TPYJOCMKOCTD ap-
Mutposanis JUis 3a7aHibX KOHKPETHHIX YC-
JIOBHH ONTUMATBLHBLA AUAMETD NPOAOIBHOMN
paboucii APMATYPHI Ha3NAYAIOT HA OCHOBE
TeXHHKO-IKOHOMMUYECKHX  pacieToB st
CHKATHIX ICVCHTOB MOHOJUTHBIX KOHCTPYK-
Uil JUAMETD POOILHIIX CTCPXICH npH-
MAMAIOT He Menee 12 MM, 4 18 COOPHBIX
2JIEMEHTOB — HE MeHee 16 MM

JUns oEKTHBHOCTH APMUPOBAHHS GC-
TOHA HEOOXOAMMO, 4TOGLI NPOYHOCTHEIC
W Jie(pOPMATHBILIC XAPAKTCPHCTHRH apMa-
TYPhI KaK MOKHO TOJIHEE BOCTIOHSIN HE/IO-
CTaTKH  6ETOMA  KAK  KOHCTPYKTHBHOTO
CTpORTENLHOTO MaTepana (ra6a 1) u cuio-

HOM HOBBIX UGHHBIX K44€CTB, HE MDMCYLIHX
HCXOMHBIM MdTCPHATAM

Hcxons w3 3ITOrO, HOPMBI YCTAaHABIM-
BAIOT GONBIIOH JMATA30H MEKIY MUHH-
MaTbHBM (0,05%) M MaxcaMambbM (3
np oka
MM 3HAYMTENLHOE BIMSHHC Ha PaboTy KOH-
cTpykumit noj  marpyskoll  Tax,
© HOPMATBHBIM MPOUCHTOM apMupoBaHnn
BLIXOAAT W3 CTPOS /10 TOTO, KAK Pa3pyllaT-
CH — OT HENOTYCTHMOTO TIPOTHGA WM pe3-
MEPHOTO PackpHITHs TpemwwH (caysail 1 pas-
pyllienns) Bajku ¢ BHICOKUM NPOICHTOM
APMMOBAIN  (IEPCAPMUPOBAHbIC GATKH)

KO OT Ge-

TOHA CKATOM 30HHI (Caydaii 2 pa3pylichus)

B remsix obecnevenus IPOMHOCTH HpH
SKCIIYATAMM, TPAHCTIOPTHPOBAHMH, XpaHC-
HHH M MOHTAXC, JUIS BOCUDHHATHS He-
YUUTBIBAEMBIX PACHETOM PA3IMMHBIX yCHIHMiL
(yCaIOMHBIX, TeMIeparypHbix), a Takke Tpe-
Gyemoii JI0JTOBCYHOCTH | COBMCCTHOI pa-
GOTHI ApMATYphI M GETOHA MMHMMATLHBI
KOIPOUIMCHT APMUPOBAHUS Py, PABOUCH

it apMaTypet no

Tabun 12

COBCTBORATH NPHOGPCTEHHIO  Kee306eTO- Moy = 1004, e/ Apy Ay o = Ky / 100,
Tabauya 11 Ocnobubie cooiCTBa GeTona 1 apMaTyphi
Croierna Beton Apmatypa
Peo 101 nUeckiE CBONCTBA TP Tepmo- HUHO- P
BATKHOCTHBIX. YETOBAAX nossyee Teno Te0
Hopmarupiioe conporupieHue na ckarue, MIla 20 60 300 1900
}'lopMalVll\ll\.\l: CONpOTHBACHHE HA  PACTAKENHC, 12 25 300 1900
Ta
Monyns ynpyroctu, Mfla (1.8..4) 104 (2.1.17) 105
[lpeacibisie AehOPMALII IPH CHRATHU 200+ (400...2500) 10~ *
To e, TpH PACTsIKCHII 15.107% (400 2500) 1074
To e, OT NOA3YHECTH MPH CRATHA (200 400) 107 He yunrbsaior
To e, OT yeakn o 3010 ° »

Tabauya 12 Muswws

Tobili IPONENT APMKPOBANKS

N

an Veroous paGoth apmatyphi [

1 Apuatyp § B WIIGAEMIT 4 BICANTNIO PACTANYTUX SleMCITaX npn pac- | 0,05

a BHICOTH COHCHA
2 | Apuanypa S K S 50 BHSLCHFPGAHO  PACTARYTHX  oncwenrax Mpa pac-| 005
oo Mool chi exay apwarypoll S u S

3 ApMatypa S w8’ BO BHEUCHTPEHHO CKATHIX DICMEHTAX NpH
1,/7< 17 (3 A7 TPAMOYTO TG CCTEHHA Iy/h<5) 0,05
I7<1/1<J<(5<I[/hsl()) 01
35 < o1 < 83(10 < [ Jh < 24) 02
/”/"\XJ(I“/h 24) 025




Tabauya 13 Tipenenvusie nponesTs: apMupobaums:

Jg WrKGaeMBIX 2reMeHTOD

Wk % npn Kaaccs berona
Kmce apuaypu 25 20 30 0 50
AL LIS | 296267 | 40/359 | 475426 | 529/~
AT amamerpom 10 40 mt| 123111 | 182165 | 246222 | 293262 | 326/—
ATV i /R,
0,88 13 1,76 2.1 233
o 6 079 116 156 184 203
0,75 11 147 m 19

Tpumcuanne B uncuiene npusesenti
ePUHCTOTO GeToma, b HAMEHATENE — A

e Ay, — MHHUMAJIbHAS IUIOMAAL  Ceve-
HUs paGoYeii NPOKIOILHOI apMaTyph, A, =
= bho— nyOWans  HOPMATLHOTO  CEMEHHs
JNeMeHT (6C3 yuCTA CBECOR MOJKH Ta-
BPOBLIX M JABYTABPOBBIX CCUCHHIT)

B SCMEHTAX ¢ IPOAOIBHON apMaTYPOR,
PACHIOIOAERHOI PABNOMCPHO 11O KOHTYPY
CCHCHMS, & TAKKC B TCHTPALHO-PACTARYTEIX
TEMCHTAX. YIG3ATIIaA BCIITA MU~
Horo o

TIDOUCHTI ApMHPORII 14 TAXEAOTO M NETKO-

SeTKOro HerTom:

METP NPOZOLHOA APMATYPI MPHIHMAIOT
M

ne Gonee
n

npoueHTH
¢ NOBHIICHUEM KJACCA BETOMA YBENHWH-
BAIOTCA, A C NOBHIIEHUEM KJIACCA APMATYPhi
3uavenun npo-
LCHTOR APMUPOBAHIA U HEKOTOPBIX KIlac-
coB GETONA i KIACCOB APMATYDHI MpHBE-
sennt B Tabn 13
Makcimabioe  cotepianie  paGouei

CHTCH K NO/HO nuowanu cevenus Gerona
B 5THX CHyuasx BEAMHHY MMHUMAIBHOTO

i apMaTypbl B HOPMATbHBIX Ce-
MCHIUAX ICMEATOR NpUAMAIOT He G0ce
3% BOALWIMI NPOLEHT apMUpOBANNA 06O

BaBoc  GOJNBINC  BENHYMH,  NPUBEJICHHBIX
B Tabn 12

Eci pacueTom yCTanoBJIEHO, 4TO m:cy-
masn b ICMEHTA

OJIHOBPEMCHHO € OGPA3OBAHMCM  TPEMUn
B PACTSHYTOH 30HE, TO MIOIUAJL CEUCHHS
it apmarypsl o
cpasHeHHio ¢ pacueTHOl Ha 157
2. MakcAMAJILHBIC HAMETp ApMATYpLI
W npoucHt apvmponanms, B remsx coxpane-
HUA HaJI©KHOTO CIEMICHHS apMATYPhi C 66-
TOHOM HOPMbI PEKOMEH/YIOT AMETP Npo-
JONLHBIX  CTCPKHCH  CKATBIX  OICMEHTOB
npHHUMaTh, He Gosee (Mm) Ui Getona Ta-
KEJOTO, MEJIKOICPHUCTOrO  KIACCOB  HIGKE
B25 — 40, JICTKOro # HOPHAOBAHHOTO KIAC-
cos B12,5 u mwke — 16, BI5  B25—-25, B30
u Bblwe — 40, suencroro kiaccos B10 u nu-
ke — 16, B125 15-20 B wusrnGaembix
/ICMEHTAX M3 ICrKOTO H NOPU30BAHHOTO
Gerona ¢ apmarypoit kmacca A-1V u Hioke
JIMaMETP NPOJIONILHBIX CTCPAKHCH He A0ITAKeH

UpeBLIIATE JUIA  GCTORA  KIACCOB  (MM)
BI25 u mwe — 16, B15.. B25-25, B30
W BbIIIC — 32 B MITHGACMEIX ICMCHTAX (3

sueuctToro Gerona kiaaccos BIO u nwxe aua-

QAIOT TEXHUKO-) pacue-
Tom

3. Paccrosmms MeATy NPOZONLHLIMH pa~
Goumvm cTepkuavH. UTOGM 0GECTEMHTH CO-
OTBETCTBYIOIICE CUETICHUE APMATYPbI (ITHk
060/10UCK KaHANOB) ¢ BETOHOM DATOK, Ha-
JCKHYIO 3AMUTY €€ OT KOPPO3HH, BPEIHOTO
WINAHI BLICOKHX TEMICPATYP i YAOGCTRO

p
B CBETY MCMIY OTACHBHBIMK CTCPKHAMI
npooaLIoi nenanpsracumoii (pic. 66, a,6)
W HanpsiracMoii (CM puc 33) apMaTyphl, Ha-
TAPMBACMOL Ha ynOPbI, & TaKke MEKY Npo-
JIOABHBIMI CTCPAHAMH  COCCAUX  MIOCKMX
KapKacoB, NPUIMAIOT PABHBIMH HAKGOL-
LIEMY IHAMETPY CTCPAKHCH, & TAKKE PaBHbI-
MU 8) CCHM CTCPAKHN TPH GETOHMPOBANHI
3aHUMAIOT TOPHIOHTAIBLHOC WK HAKIOHHOE
HOMOKCHHE — 25 MM Ul HIGAHCH ApMd-
Tyl 1t 30 MM — 118 BepxHei; Hpi pacrio-
JOKCHHW HIGKHCH  apMaTypsl Gosce oM
B /B PAA 1O BHICOTE, TOPUIOHTANBHBIC
PACCTONNUS  MCKAY — CTEPKHIMU  (KpOME
CTepHEH JBYX HWAHUX PazoB) — SO Mw
(em puc 33), 6) ecam cTepiin npu GeToHH-
POBANHIH 3AHUMAIOT BEPTUKANLHOC NOJIOKE-
HHE — 50 MM, NPK CHCTEMATUYECKOM KOH-
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Puc 66 PasMeUlCHHC APMATYDH B HODMATbHOM
P

B MeMEHTAX, M3TOTORISEMbIX C IO~
MOmBIO BUGPOIITAMIYIOWIX MAIIHH i
IITHIKOBLIX BUGPATOPOB, HEOBXOMMO OBeC-
TIeYHTh CBOGOIHOE MPOXOXK/ICHUE MEXKY dp-
MATYPOIi IeMEHTOB HTHX MALUIHH WM HAKO-
HEYHUKOB BUGPATOPOB, YIVIOTHSIONMX e~
TOHHYIO CMeCh.

4. 3ammrabti croii Getona. Jlna obecne-
YEHHS HARGAHOTO CIEIUICHHA ¢ GETOHOM Ha
BCEX CTAMMAX PaGOTHl KOHCTPYKIUHI, 3d-
TS OT KOPpO3HH H GHICTPOTO HarpeBa-
HHA NPu JCHCTBHN BEICOKHX TeMINEPATyp ap-
MATypy CIICAYET PAcHoNardTh, yaiis ee ot

a Saumam - cloit atoueii 1
om0l pMATYPU, 2, > 20 My npH b3 250 Mae
Gy 3 15 vt npi & <250 MM, Gy 2 d Gy > 15 M npu
> 250 Mm, @ > 10 Mo npH k< 250 MM

PACCTORMIE B CHETY COOTHETCTRCIHO

(npn GerompoBauME) W BepxmAMH
CTEPRIAMM € 2 d, Cap 2 35 MG €1 3 2, €0y > e

Tpote  (PAKNHONHPOBANIA  3ATOINUTECH
GeTola  9TO  PACCTONHHC  MOKET  GbiTh
YMEHBIIEHO 510 35 MM, HO HPH STOM A0I-
KHO GbITh HE MEHCS TOIYTOPAKpaTHOTO
HAMGONBUIETO PAIMEPA KPYRHOTO 3ANIOIIH-
Tens

PaccTosiie B CBETY MEXy apMdTypoii
B YHHQUUMPOBAHILIX APMATYPHBIX DICMCH-
rax (YHAD) npunmvaior no puc 39,6

Tlpu crec yenoBisx

KOHCTPYKIIi HA TOJIMHY 3AIMTHONO CITOS
6erona a, [lma mpoaombHO# padoueii apma-
TYPhI HEHANDAIACMOIE (CM pUC 66) 1 Haupsi-
raemoil (cM puc 33), HATATMBacMOll Ha
YNOpbI, TOMIMHY 3aUMTHOTO CIOS G, MPH-
HMMAIOT HC MEHCE JIMAMETPa CTCPKHA Wi
Kawata u He Menee 1) B MIMTAX H CTEHKAX
ToMMHOK 10 100 MM BRIOUHTE/IBHO — 10
MM, 2) B IUTMTAX W CTCHKAX TO/MMHOM 60-
siee 100 MM, 4 Takke B GANKAX M PeOPAX
BBICOTOM Menee 250 MM — 15 mm, 3) B Gar-
Kax i pebpax mhicoroll 250 M 1 Gosce,
a ke B Ko:1omHax — 20 Mu, 4) B Gynna-
MeHTHBIX GaiKax M B COOPHLIX (yniaven-
Tax — 30 MM, 5) JUIs HIKHCH APMATYPBT MO~
HONUTHBIX (DYHIAMEATOB NP Hamuun Ge-
TONNOH nouro'roukn— 35 Mu, npn ofcyr-

PACnOTAraTh CTCPANN HAUpAracMoli apma-
Typul nonapHo (663 3a30pa MEALY 1M
B HECKOMBKO PH/IOB

TIpu vasHaucnin paccTosmuii Mexsty na-
paviit CTEPAKHCH, ONpeaeJIennn ATHiibi nepe-
J@ui HANPSKCHMA [, M AMHBL 30HBI anKe-

poBKH [, napy paccMaTpumalor Kak yo-
OB CTEPACHD UAMETPOM
b= Y+ 3, (113)

1€ dy, dy— AMAMETDbI COMEKEHMbIX CTEpA-
eit

B anemenTax c manpsracmoli apmarty-
POii, HATATHBACMOI 1ia 6CTON (33 HCKIIOYE-
Hitem Koi-

CcTBUN noAroToBKK — 70 MM, 6)
B Gaskax, apmuposanibix YHA?D (yrupur-
POBAHHbIC ~APMATYPHBIC JEMEHTHI) — 110
puc 39,6

B 0IHOCNOHABIX KOHCTPYKUMSX M3 Jier-
KOTO W NOPU3OBAHHOFO GCTONA KIACCOR
B7,5 M uike TONIUHY 3AIIMTHOIO CIHOS BO
BCCX CIYMasX NPMHUMAIOT HE merice 20 MM,
UL HAPYKIMbIX CTCHOBBIX HaeACH — He Me-
Hee 25 MM, a BMccTe C  (AKTYPHEIM
oM — 20 MM B OAHOCORHBIX KORCTPYK-
IMAX M3 AUEHCTOTO GETOHA TONMIMHY 3a-
IUATHOTO CJIOS BO BCEX CAYHANX NPUHHMAIOT
HE MeHee 25 MM

Toanunty saukioro cnos Gerona s

CTpYKIM), PACCTOAMME B CBETY MeATy
KAIAJAMH VIS GPMATYPbI JIOMAKHO GbiTh,
KaKk NPABUIO, HC MEHCC AUAMETPA KaHANA
w ne menee 50 My Jlus mpeaBapuTebioO
HARDSRCHHBIX  KOHCTPYKUWH  YNHTBIRAIOT
TAKKE CTENCHb MECTHOTO 0OkarTns Gerona
1 rabapuTbl HATSURHONO 0BGOPYOBANUS (32~
AUMOB, JIOMKPATOB)
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it apmMaTypbl npu-
HIMAIOT He MCHEE AHAMCTPA YKa3aHHOI ap-
MATYpBI W He Meree npi h <250 MM — 10
MM, npu h>250 My — 15 Mu
B 21ementax w3 nerkoro u nopusoan-
Horo GeToHa kiaccoB B7,5 u Hwke u u3
SCHCTOrO BTOHA HEBHCHMO OT h Toxmu-
HY SAATHOTO oA GETOHA AN nowcped-
HOIi apMaTYphl NPHHIMAIOT 3 15 Mu



TomumHa  3aMMTHOTO  C10S  GETOHA

Y KOHUOB MPEIBAPUTENLHO

3YEMOFO  TOPKPETHPOBAHMEM WJM  WHBIM
T He MeHee 20 MM

NEMCHTOB HA JUIMHC 30HbI IICPEAUH HAMPS-
enmii [, em § 11) f0mxna cocTapusTs He
MCHEE /LTS CTEPAHERON PMATYphI KIACCOB
A-IV i A-llIB, a TakoKe [18 APMATYPHBIX
xanatos K-7, K-19—2d, juis crepxmenoii
apmatyper «naccos A-V u A-VI — 3d, npu
9TOM Ha YKa3aHHOM Y4acTke BO BCeX Cly-
WasX TONIWHY 3AIMMTHOTO  CIOA  NpH-
HAMAIOT He Menee 40 MM JUisi CTEPKHEBOH
apMaTypsl u He MeHee 20 MM — JUIA dpMd-
TYPHBIX KaHATOB

B e1e306eTOMMBIX KOHCTPYKIGAX, MOA-
BOPIKCHHBIX  CHCTEMATHYECKOMY  BOSJIGHicT-
BUIO arpeccHBHON CPeibl (BOABI WM JIBIM,
TP KHCIIOT), YKA3AHHYIO TOJMMHY 3A1HT-
HOIO C/IOA YBCAMUMBAIOT /LTS IMT, CTEHOK
u Hanok BICOTON 0 250 MM — He MeHee
4eM HA 5 MM, Ul GaJoK i pe6ep BHCOTON
250 MM m Gosiee M IS KOJIOHH — HE MeHee
uem Ha 10 mm

Jis cBoGoaHON  ykmaaku B opmy
UENBHEIX  CTepkHel, CCTOK W KapKacom
KOHIIbI OTHX CTEPAHEH 10KHBI OTCTOATH OT
rpanu oneveHTa Ha pacctosmmm 10
15 MM ~ COOTBETCTBCHHO JUTH COOPHBIX 2Jic-
MEHTOB JUMHOH 710 9 M M BKIIOUH-
TenpHo, 20 MM — IS CTEPKHEH JUIMHOM
cabime 12 M B npeasapurembiio Hanps-
KCHHBIX JICMCHTAX C HATAKCHHEM apMa-
Typbl Ha OETOH M PACNIONAT4EMON B KaHANAX
PACCTOSHMC OT HOBCPXHOCTH IEMEHTA 1O
MOBEPXHOCTH KAHAIA NPUHHMAKOT HE MeHee
40 MM W He MeHee WIMPUHBI KAHANA, KPOME
TOYO, YKASAHHOG PHCCTOSHHE 10 GOKOBBIX
TpaHcil 21CMCHTA IPHHUMAIOT HE MCHCE 1O~
JOBHHBI BHICOTSI Kanaia TIpu pacnonowe-
HHW HAUPATACMOM  APMATYPEI, HATATHBAC-
MOH 1A GETON, B NA3AX MM CHADYAH
/IEMEHTa, TOJIHIY 3ALTHOTO CI0%, 00pa-

Tabuya 14 Buma duicatopon

S. ®nxcauns apmatypel. CooTBeTcTBHC
PACHONIOKEHHS APMATYPBI €C HPOCKTHOMY
TIONOXKEHUIO 0OECTEYMBAIOT CHEHHATHBIMA
cpeacTBamMu (pMKCAIHH
@ Dukcamio ApMATYH C YUETOM Koi-
CTpYKTHBHBIX OCOBEHHOCTEH leMenTa ocy-
imecTRIMOT nocpecTROM 1) yerpoiicts
OJTHOKPATHOTO MCIIOIH30BAHHA, OCTAIOMIHX-
cs B GetoHe (puc 64), 2) MHBCHTAPHBIX
npucnocoGeHMil, UIBICKACMBIX M3 GeTOHA
Mo WNK mocne ero TBepueAus, 3) cne-
WHAITLHLIX JICTATCH, NPUKPOIICHALIX K MO~
BepXHOCTH (HOPM WM OMATYGKH W HE Tpe-
USTCTBYIONMX M3BICUCHMIO OJEMCHTA U3
WM CHATWIO © HCrO  ona-

Tpebyemoe  paccTosinue
JICABHBIMM  APMATYPHBIMH

or-
W

mexay
H3ICIMAMI

pasneaMTenci M3 apmaTypHoi cTamn (cM
pHC 65,0,6) W Y/THHCHHBIX MONCPCHHbIX
crepxccii (cM puc 65,6) Dukcammio nepe-
CCKAIOMIMXCA CTEPKIICH OCYIECTRIAIOT 110~
CPEACTBOM OTPE3Ka CrMpaiu (cM puc 65,2)

ToJlitiy 3AMATHOTO C108 GETOHA ¢ -
IEBBIX  TPanCii ICMEHTOB  OBCCHCHBAIOT
(ukcatopavu (1abn 14) He nomyckaetes
[PHMCHCHHE B KaueCTBE MOAKIAI0K 06pas-
OB APMATYPHBIX CTEPkKHEH WIH TOJOC
ToumumAy 3a1MTHOTO CIOS B MCCTE ycTa-
HOBKH  (DHKCATODA NPUMMMAIOT  KpaTHOI
5 MM

PaccrosHue MEKy pa3ICIMTENsAMU ce-
TOK (cM puC 65,a) ONPCACTSIOT pacueToM
Ha Nporub CCTOK oM NCHCTBHCM COCPENIOTO-
YEHHOrO MOHTAKHOTO 1py3a Becom F = 1 kH
(BeC uCHOBCKA € WHCTPYMCHTOM) M TOA
JCHCTBHEM COBCTBCHHOIO Becd YKJIAABIBAC-
Moro Gerona

" Dukcatops
Jlinerbie rpaim Kaementa
pe PM Pb nm 16 3
Beronuas, 104 OKPACKY BOAHBIMH COCTABAMI, + - + - +
OG/IMUORANIAS KEPAMMHECKOR TLIHTKOI
CTONIA 110/ OKPACKY MACISHbIMH, OMAICHAN v v + + »
W CHNTCTICOOINN KPACKAMIL 110X 0GHIOBEY
Beronmas mox nluldlxy 0BoAMI + + + + +
OpntaTsiBacaA heckARHErKIM CriOCOBOM i - -
Hpnmesanne P . Geromnie, - no-
momaenoue, C - craayiic, MAAAs W GONLINAS NOBCPXHOCTH KONTAKTA (HKCA-
© (opMOi (onany6ko): 3 — JAUMIMCHHKE OT KOPPOIMA, «+» — JONYCKAETCH, «-» — He

nmlyumcu,u
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§ 18. Koncrpyuposanue miur

1. Mummvasnan Tonumua, [lmuravu na-
3LIBAIOT IUIOCKHE KOHCTPYKIGM, TONIMHA
KOTOPHIX h 3HAYMTCILHO MEHBILE MIMPHHEL
b u jumnast | Tosmutty MOHONHTHBIX TLTHT
MPUHMMAIOT, HC MeHEe. (MM) 15 NOKpEI-
Thii — 40, 1% MEKAYITAKHBIX nEpekpbITHil
KHIBIX 1 OGIECTBEHHBIX 3naHMil — 50, s
MEKIYITAKHBIX  NCPEKPHTHH  IPOM3BOA-
CTBEHHBIX 3jaRuit — 60, VIS AT U3 JIerko-
ro Gerona kraccos B7,5 u mwke — 70

MUHIMATBHYIO TOMUARY CGOPHBIX ILIUT
Onpee/ISIOT 3AUMTHBI CI0H GETOHA M A~

TOUHBIX ONOP BCE HWKHMC CTCPXKHM OTIH-
GaTh B BePXHIOIO 30HY

OrpaHMyeHHAs BHICOTA COUEHMs THHOBKIX
COOPHbIX MIMT JHMHTHPYCT BO3MOKHOCTH
TPHMEHEHHs HEHANPArdeMOi apMaTyphl no
YCIOBHAM PA3BUTHA HEAOMYCTHMBIX NPOrH-
GOB M 4PE3MEPHOTO PACKPBITHS Tpemli
TIAMTEL © BEICOTOH MONCPEMHOTO CouCHs
160 MM 1 MeHee 3anpeIaeTCs apMUPOBATH
HEHANPATAEMOIt APMATYPOH, HAMHAS € TIPO-
sieTo Gosiec 3,6 M B pedpax cOOpHbIX MIMT
W HacTIIOB mMpKIOH 150 MM K Menee f0-
NYCKAETCH IOBEJCHHE A0 ONOPBI  OHOrO
HPOJOILHOIO paGo‘lem cTepius

H

meTp i ou P apma:
TYPhl, PACHONATACMO MO BHICOTE CCMCHMS
AT

2. Tpozosnoe apmuposame. Toa npo-
JIONBHBIM IORMMAIOT apMUPOBAHKE, KOT/a
CTEPKUM YKIABIBAIOT NAPAICHLHO TIPO-
noAbHOI ocn aemenTa. Tlon crepxknem 1o-
HMMAIOT apMaTypy mo6oro Bua, MameTpa
M NpO(MIN HE3ABUCHMO OT TOro, MOCTa-
BINETCA JM OHA B UPYTKAX MIH MOTKAX
(6ynrax) TTofi AMAMETPOM HOHMMAIOT HO-
MHRANBHBI QAHAMETP CTEPKHA [LiuThi, Kak
NPABUIO, APMHPYIOT CBAPHBIMI CETKAMK
BssaHyio apMaTypy JollycKaeTs npume-
HATL /18 CPABIMTEABHO HEBOJBIIMX MOIIO-
JMTHBX  Y9ACTKOB COOPHBIX  NCPCKPHITHiE
W MOHOIMTHBIX TTHI ¢ GONBIIMM HHUCTOM
HeyHOpASIONEHBIX OTRepeTHl JHameTp pa-
Gouux crepKuell CBApHON APMATYPH T
NPUHAMAIOT HE MEHee 3 MM, 4 BASAHOH — He
MeHee 6 MM

PaccTONRMA MOKIY OCHMH CTCpICH pa-
Govueii apMaTyphl B CpejHel wacTi npojeTa
WIMTH (BHH3Y) M HAM ONOPOH (B BEpXy
MHOTONPOJICTHBIX [MT) AOIDKHBL GbITh, He
6onee 200 MM — UpH TOMIMAC AT h <
<150 Mm; 1,5h — npi To A nuuTE b >
=150 mm

TLioman, cedcuus paboueii apmaryphi
WINT OMPE/CAOT PACHCTOM B CILIOMIHEIX
NUIMTAX PACCTOAHMS MEXY PabouUMU mpo-

» a0

OUOpH (cM PHE 32,a), e JOMKHLS HpCBbI-

wath 400 MM, TIpHYCM NJOW@IL CeHCHUS

ATHX CTEPAHEH HE | M IIMPHHBL UMTBI JI01-
i

APMaTYpy B Biie CTEPHh-
HCHl MJTH KAHATOB B NYCTOTHBIX 1t PEBPHCTHIX
IIMTAX PACHONATAIOT N0 OCH KAkKI0TO pe-
&pa naMTHl WM BEAWIK TOI ocu

OTscpeTus  SHAMMICHABHLX  PATMEPOB
B IATaX OKaRMIAIOT TONOMITEABLHOI ap-
MATYPOIi CCYCHIEM HE MCHEE CeueHUS pabo-
ueii ApMarypht (TOr0 e HanpaieHis) Ko-
TOpas TPEGYETCH N0 PACHCTY MAHTEI Kax
cnTomHoK

TIpHMeph! ApMUPOBANIS COOPHBIX HAHT
HpUBCACHBL B §

3. Tlonepesnoe apvuposamme. o1 none-
PCUHBIM MOHMMAIOT APMUPOBANKE, KOTAA
CTCPXKHH  YKIQ/BIBAIOT  NEPHCHMKYAAPHO
WM HAKIOHHO K HPOJOMLHOI OCH dIeMEH-
T4 Y TIOBEPXHOCTH CHAOUINBIX TLINT, BOH-
30 KOTOPBIX CTABHTCA paGouas NPOAObitas
ApMATYPa, NPCAYCMATPUBAIOT MOHTAKHYIO
(pacupesie.Tenbiyl0) apviaTypy (eM  puc
32,a), NIOMATL CC CeMENMS B GANOMHBIX
MTAN JOJDKHA CoCTABANTL HE Menee 109,
IO/ CCYCHIS PAGOUEH apMaTypBI B Mc-
cT¢ HanBOMLIICrO U3rubaromEro MOMEHTa

B MHOTOHYCTOTHBX COOPHBIX IHTAX
BLICOTOH Bostee 300 MM YCTAHABAMBAIOT NO
PACYeTy BEPTHKAILHYIO HONCPEUNYIO apMa-
Typy  CooTHOWICHHC SMAMETPOB  HoTe-
PCUHBIX W MPOAOJBEBIX  CTepKHCH
B CBAPHBLIX KAPKACAX W B CBAPHBIX COTKAX
YOTAHABIMBAIOT W3 YCJAOBUS CBAPKK (LM
nputok 9) PaccTosnMs MEAKY nonepeupi-
Mt CTEpKHAMI Y KaKAOH NOBEPXHOCTH 2J1e-
MCHTA NPHHUMAIOT He Gosee 600 MM H He
ﬁoucc Y/ABOCHHOMN LIMPHNLL 1 PAHK HICMEHTA

KHa COCTABIATH He MEHEC '/, momam co- apMaTypa, YCTAHARTMBACMa

HCHMH PAGONIX CTEPUKHCH B NPoAeTe, ONpe- B IINTAX B 30HE MPOJARIHBANIIA, JOTAIA

JICTIEHHOI PacueToM 1o H3TH-  UMETH 1O KOHUAM,

Gaiomemy moventy  [pu Myio W oxmarow i i
T apMaTypel. Paccrosnne Mex/y nofepeunbl-

coTkamit B6THIN Tp Mit ¢ T e Goaee /yh
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W me Gomee 200 M, rae A — TommMHA
nutel [lMpura 30HBI TIOCTAHOBKM HOTIE-
PCUHOM apMaTyphi 10/KAA OBITh He MeHee
1,50

§ 19. Konerpynpobamme Gajox

1. Pasvieput cesennii, Baakami (peGpasi,

nporonamu) KOH-
CTPYKUMH. PA3MEPBI TONEPEUHONO CCHCHMs
bh KOTOPBIX CYMIECTBEHHO MCHBIIE JLTHHE! |
Buicoty Gamox  onpesensior
M IPMHUMAIOT KPATHOH 50 MM NpW BhICOTE
70 600 1 100 MM — npu Gobimcii BhicoTe
[lupuy BaTOK NPAMOYrOJILHOIO CeHeHHs
nasiavator or 025 x0 0,50k

Tlonepeumbic Cedenus OANOK PEKOMEH-
JIYCTCH MPUHAMATH TOHKOCTCHHBIMU C Pa3
BUTOH CKATOI 30HOH (TABPOBOC, KOPOGHA-

TOC), NOTOMY 4TO TaKie CCHEHMHs!
HUGOICe HKOHOMINHIMI 110 PACKOIY M-
TCPHAIOB,  UENECOOBPAINO  HIPEAYCMATPI-
Bath

BHICOTY CCHCHMS U HANMCHBILYIO TOALLHY
CrO CTCHOK, TAK Kak 9TO MOBMILIACT HECY-
IYIO CNIOCOBHOCTE, KECTKOCTh W TPEIIHHO-
croiikocTs auemenToB Bo m3bexanue xor-
UCHTPALIH MECTHBIX HATPAKCHI B MCCTax
CONpSKCHHS CTCHOK CCHCHIA 9.ICMCHTOR
© NOJKaMM YCTPAUBAIOT (LIABHBIC NCPEXO/bI
B BiAE (BACOK WM 3AKPYLICHIH HE6OBILIO-
rO sMaMeTpa Pasmephi caxaToil noskm Ta-
BPOBOTO  CEMCHUS  JIMMUTHPYIOT — JUIMHBI
OLIOPHBIX Y44CTKOB, Ha KOTOPBIC OHPRIOTCH
BEILICICKAMMUC KOHCTPYKIMU { PACHONONE-
HHE CKATON APMATYPHI, & PA3MEPhl PACTA-
HYTOH noKu — paGoueli  MONTAKHON ap-
Matypoi (M puc 33)

2

Hite BATOK CRAPHLIMM KapKACAMH (HEHAMpS-
rACMAs APMATYPa) NPUBEACHO HA pHC 66,
4 BANLME - M2 pdc 67 JludMeTp mpo-
JOABHOI PaBOUCH U MONTAXHON APMATYPLI
Ganok npunumaior ne meree 12 mm [l
ii apmarypbl,

110 KOHCTPYKTUBHBIM COOBPAKCHUAM, a4 TaK-
KC U NPOSIOABHBIX MORTAKHBIX CTEPAHEI
CBapHBIX Kapkacos cGOpHEIX 6dnoK joiy-
CKACTCA MPUMEHATL CTCPAHM M MCHBIIMX
JHMAMETPOB

[lposonbnyio pabouyio apMatypy ma-

o I o apw
m LIS
by s
R
1 &
. 1
X
)
g |
lazi5 | b<w
pacueTom
LG
’
2
3 3
s S|
42370} 62350

Puc 67 Tunbi xomyros

2~ orepumial myaersema ROuYT, 6 = 70 2, -
Tl — oTKpHITHE CXECTHEBHE  XOMYTH,
1 smymmctacane sowym ommero, s, 2 1o, a6,
pasHoro Tuna; 4, > 20 M npk d 10 20 MM ay > 25wt
npit d 25 My u Goice, g, 30 MM npw d 32 Mm K
6oee a 25 M

GOIMBIIEro MAMETPA PA3MEMAIOT B HEPBOM
PALY, B YIJIaX CCUCHHSA U NPH BA3AHBIX Kap-
KaCax — B MECTAX HeperuGa XoMyToB PaGo-
4YIO [POJIONBHYIO APMATYPY PACToNardior
10 BOIMOXKHOCTH PaBHOMCPHO MO IIMpHMHE
HONCPCUHOrO  CCUCHMS  GANKH  OOBIMHO
B OJMH PAJ M Peako — B JBa psna Crenyer
M3GEraTh  UIAXMATHOTO  PACHONOKCHHMS
cTepHEH  BEPXHErO  PAJA  OTHOCHTENBIO
HIKHCTO, TaK KaK NP JTOM TPymHee jo-
CTUYHYTH TIMATEALHOTO 3ANONHEHUA GCTOH-
HOIi CMECHIO IPOMEAKYTKOB ML CTOPAIS-
Mu

T1pH PacTIONOKCHMH MPOTOALHEIX pato-
unX CTepKHEl B sBa pstd W Gosce HeHTp
THKCCTH CCUCHHS apMaTyphl HCPeMemaeTes
KBCPXY, BCJIC/ICTBUC 4ErO MICHO BHYTPEHHEH
naphl cii z, (e puc 13,6) ymeHbiactcs
M TCM CAMBIM CHIKAETCH HECYmas cnocob-
Hocth Ganku Hikuuit pan apmatypht 6y-
JIeT MEPEHANPATATECH, 8 BepXHuii — HEnOHA-
TPATaTHCR 310 HE TO3BOJSICT NONHOCTBIO

INAUAIOT W3 0 jmame-
Ta 1 B Kpaiito Crytac 3 Cl‘cp)l(llcn Jwmyx
pasupix auamerpos  Tlpu oTom  Crepximn

MHOCTH  paBoucit  apma-
TypBl no-uomy HOPMBI  3aupemaroT
YKJIA/BIBATH PaGouyio apmatypy Gosice uem
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B Tpi pana B Gankax mmparofi Goace 150
MM HHCIIO NPOJOMABIX PabOMX CTCPAKHCH,
JIOBOJIAMBIX /IO OTIOPBY, MPMHAMAIOT HE Me-
Hee JByX

JIAs pasMemenusi HATPSTAEMOH apma-
TYPHI NPCYCMATPHBAIOT YIMPEHNS PACTS-
HYTOH 30l peOpd BaikH, KOTOpOC oo-

CIYRHT 1A

uHocTH oTO MACTH CEHEHUA MDH OGKATHM
onemenTa (pue 33) B NpeABAPUTCILRO Ha-
npmKeHHOH Gaike kpoMe Hanpsraewoii ap-
MATYPH  YKIAMMBAIOT M HEHANPArACMYIO
(PACHCTIYIO WM KORCTPYKTUBHYIO), pacrio-
Naras e GMOKC K HapyARMIM MOBCPXHO-
CTSAM EMEHTA, HTOGH! MONEPEUHAs APMATY-
Pa (XOMYTHI) OXBATHIBAI2 BCIO POAOIBHYIO
apaTPY

onicpenoc apunposane, Pasmiaior
nonepcuﬂyw Pabouyio apMATYpPy M MOH-
TAKHYIO (Kuucrpym‘unnyw) KoHCTpyKTHB-
Has noncpewHas apvatypa (oM puc. 32,6)
OBECHCTMBAET NPOCKTHOE HIOTIOKCHHE Pabo-
seif HpooAbHOI ApMATYPHI, yayumacT cc
commecTHyio paGoTy ¢ GCTOHOM M BOCTpH-
HUMACT YCIMA OT HEPABHOMEPHOHN yCakit
6¢TORA MO BBICOTE ICMeHTA

PaGouylo MONCPEURYIO apMaTyPy yeTa-
HABIMBAIOT Y ouop 6ok mo pacvery Ha

nposonokoil nametpom 08 1,0 Mu, Xo-
MyThi GBIBAIOT [IBYXBETBECBBIC (IBYXCPE3HBIC)
M METHIPEXBCTBCBHC  (METHIPEXCPE3HBIE)
B 6aiikax mmpuioii 10 35 CM BKIIOHTEIb-
HO OGBIMHO CTABAT [IBYXBETBEBBIE XOMYTHI,
a B Gankax wupuHoli Gonee 35 oM, Koria
KONHYECTBO CTCPXKHEH B OAHOM psinty Gosiee
5,— 4eTBIPEXBETBCBLIC, ~COCTABJICHHBIC M3
JIBOWHLIX MPOCTHIX (IBYXBETBEBLIX) XOMYTOB
OJIHOTO MJIK PA3HOTO TUroB XOMYTHI Obi-
BAIOT 3AKPHIThE (PHC 67,0) U OTKPHITHIE
(prc 67,a) 3aKphITHIC XOMYThI CTABAT B OT-
JIGNBHO CTOSIMX 6ajKaX NPAMOYFOTbHOTO
CeUeHHS M B CCCHHMSIX C JBOHHON apMmaty-
PO A NPOTHBOACHCTBIA BLIYAMBAHIIC
CKATOI APMATYPHI OT NPOOTLHOLO H3THGA,
4 OTKPHITHE — B GATKAX MOHOJUTHBIX MEpe-
KpLITHit

B cxaTO# 300 MIrHOAEMBIX IJIEMEHTOR
¢ pacueTHOil CKATOR MPOAONBHOK apMATY-
poii mar xoMyToB npunumaior upu R, <
<400 MIla — nie 6onee 500 Mm « ne Gosee
15d nipu wssanbix W 204 TPH CRAHBIX Kap-
Kacax, npu R, >450 MIla - ne 6oxee 400
MM i tie bostee 12d npu Bazaubx u 15d npu
CBApHBIX Kapkacax, rje d — HaUMEHbLIKi
MAMETP CKATHIX TPOJIOBHBIN CTEPRIICiH
TIpi 5TOM XOMYThl JOMAHbI OOCCTICHIBATE

neficTBue cumt @ F
MexRay noncpcmmmn CTEPAKHAMU B GaiKax,
HC MMCIOMMX OTOVHYTON apMaTypel, npu-
HHMAKOT  d) HA IPHONOPHEIX  Y4aCTKaX,
PUBHBIX TPH PABHOMEPHOH Harpyske '/,
npoJICTA, @ MPM COCPEOTOUCHHBIX HATPY3-
KaX — PACCTOSHMIO OT ONOPHI A0 GliKail-
wero rpy3a, 1o He Mence '/, npojeTa nph
BBICOTE ceucHus h < 450 Mm — He Gonee h /2
u e Gonee 150 MM, upu BHCOTE ceweruA
h>450 mm —ne Gonee h/3 u me Gonee
500 MM, 6) HA OCTANbHOM YaCTH nponeTa
upu  peicote  cewerms  Gamox k> 300
MM — He Gosice 3/, h u He Gonee 500 M

COOTHOLICHHE AMAMETPOB  [I01IEPEUHBIX
W PaBOUMX MPOSOTLHBIX CTOPKIGH CBAPHBIX
KAPKACOB NIPUHMMAIOT 110 npuiok 9 Tone-
PEUNyIO APMATYpPY B BA3AHbIX KapKacax 6a-
IOK, KOJIOHH 1 JIPYTHX JMHCHHBIX 2eMEHTaX
NPUHATO HAILIBATH XOMYTAMH (oM piC 32)

JluameTp XOMYTOB BA3mbIX KapKacow
Gailok npuHMMAIOT He menee 0,254 1 e Me-
Hee 5 8 MM COOTBOTCTBEHHO IPK BLICOTE
Kkapkaca h < 800 u h > 800 mm, rae d — Hau-
Gosblumii aMeTp PaGoMHX  HPOAOILHBIX
crepiieit XOMYTH CRA3LBAIOT ¢ paboucii
apMATypOil BANOK BA3ATLHOI (OTOKKCHHON)
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CKATHIX oT ux Goxo-

BOTO B moGom
Konbl XOMyTOB, npeiycMaTpuBacMbIX s
BOCHPUATHS! HONEPEHHBIX CHLT, HAJCKIHO AR~
KepYIOT B GETOHE NOCPEICTBOM NPHRAPKI
MM OXBATA NPOAOIBHON APMATYphl

B ajcMeHTax, paGoTAIONIX Ha W3rHO
© KpYYeHHCM, BA3AHBIC XOMYThI AOJIAHbI
GLITh 3AMKHYTHIM C NCPENYCKOM X KOH-
1108 Ha 30d, rae d — AUAMETP XOMYTA, & npit
CBAPHBIX KAPKACAX BCC MOTICPCUHDIC CTCPA-
HU OBOMX HANIPaBACHUi A0JKHBL GbITL npU-
BAPCHL K YIJIOBHIM NIPOAIONLHBIM  CTCPA-
WM, 0BPa3ys 3aMKHYTbIH KOHTYP

11posoiLHOE NpEBAPUTENILHOE 0BXKaTHES
JICMCHTA  HPHBOAUT K BO3HUKHOBCHWIO
B HOM NONCPCYHBIX PACTATHBAOMIMX HANPS-
KCHUE, 10ITOMY [ONCPEMHYIO  dPMATYDY
PC/ABAPUTEIIEHO HANPSAACHHBIX HJICMEHTOB
BLUIONASIOT B BUJE 3aMKHYTHIX XOMYTOB
(e puc 33), oxmaTmBarommx Kpaiinue
PA/IBL HANPATACMOT APMATYPbI, BO BCEX Me-
CTAX NEPErHGOB XOMYTOB YCTAHABJIUBAIOT
NPOSIOAILHYK) MOHTAKHYIO apMATYPY

OTOrHyTBIC CTEPAHKU NPe/YCMATPUBAIOT
B M3TUGACMBIX DIICMCHTAX NP APMMPOBA-
HUM MX BA3AHLIMU KAPKACAMH U B KOPOTKUX




Kkomcomsx  OTru6hl  cTepxuell  ocymect-
BISIOT MO Jyre paauyca ne mexee 10d B uz-
IHBACMBIX 2ICMEHTAX HA KOHIAX OTOTHYTBIX
CTEPKHCH JICAIOT TIPAMEIC YUACTKH JUIMHOM
He menee 1, (cv Taon 3) Hawaro orruéa
B PACTAHYTOl 30HC AOIKHO OTCTOSTH OT
HOPMAJILHOTO CeYCHMS, B KOTOPOM OTIH-
GaeMblil CTCPHKEHb HCHOMB3YETCH MO Pacie-
Ty, He McHee e Ha 0,5hg, 4 KoHew OTrHGd
JIoIDKeH OBITH PAcTIONONKEH HE GJHKE TOTO
HOPMATLHOTO CCUENHA, b KOTOPOM OTTHO He
TpebyeTes N0 pacuety

4. APMHPOBAHHE TOPUOB NPEIBAPHTCILHO
HANDHACHUBIX 510K, MOIIHbIC MECTHBIC Ha-
YANBHBIC HANPSKCHUS BOSHMKAIOT HA KOH-
LAX ICMEHTOR, I/1¢ NPOMCXOIMT nepesava
3HAYMTEIbHBIX YCHIHH 06KaTHS ¢ Hanps

MOt apMaTypsl Ha 6eron F BEHHO

10j1 AHKCPAMI BOSHUKACT HANPSKCHHOC CO-
CTOSAHUE TPEXOCHOTO CKATHS, & HA PACCTON-
Wi, npuvepro h/4, no ne menee 200 Mv
(HyJIcBasi TOUKA), HOABINIOTCA MO NIAOCKO-
CTAM, NAPAVICHLHEIM OCH APMATYpbl, Pac-
TATMBAIOWIHC  HANDNKCHHS,  YPABHOBCIIN-
palomye nonepennoe ckatue [Ipumepric
TPACKTOPHK  CAMMAIOMIMX W PACTATHBAIO-
10X HAUpSACHII NPURCICHE Ha puC 68,a
PACTATUBAIOIHE HANDAKCHHA MOTYT Bhi-
3BaTh NOABJICHHC BJOML APMATYphl ONac-
HbIx  Tpemmn  TlpH  HamMMuM  aHKCPHBIX
YCTPOHCTB Ha TOpIax GajoK JmHa yHacTka
TPEXOCHOIO CAATAA COKPAWIACTCS 1O ABYX
JUIMH 9THX YCTPOHCTB

Hanpskennoe — COCTOSIHME  KOHIEBOTO
YHaCTKA GANKK C apMaTypoil 6e3 aHKepom
HA KOHAX (CAaMOAHKEPYHOmEics) ananorn-
1o [IpH 9TOM Ha yIdCTKE HKCPOBKH (0c0-
Genno BOIWIN TOPIIOB) NOCHE OTHYCKA Ha-
TAKHBIX YCTPOUCTB JMAMETP HanpsraeMoii
apMATYphl CTPEMUTCS YBCIUUMTHCS J10 NEp-
BOHANATBHOTO PA3MEPA, MTO MOKCT IPHBC-
CTH K PacK4JibIBAHKIO GeToHa M 06pa3opa-
HMIO  NPOJIOJBHBIX  (PA/AMANBHEIX) TPCIMH
(puc 68,0)

B ajieMenTaX © apMaTypoi, He umeromeii
QNKEPOB  HA  KOHUAX, JUI  BOCHPHATHSA
MeCTHBIX i (ceue-

7

Puc 68 Komey npesapnreiio wanpsxennof
Bamin
a ~ wanpsenio-edopmuporanioe
OGpAIOBANME NPOAONBNX TPCIAN BAOKH WAUpATAC-
MOl apMaTYpH; 6 — apMupoRaie, |
TIANIGR PACTATHBAIOMAX  HANpEK e, e,
cxmvaionix; | — aethipe cerhn Nl 2 ane etk
2, 3~ we cersn N-3, 4~ upogoILIAE TPCUNNIL
10 fepuweTpy apMaryph

cocroime;

JUMHC (CHMTAR OT TOPI SIGMCATa) He M-
nee 0,6, u He wence 204 u 10d cooraer-
CTReRIO Npit paBoucit NPONIOTBHOI ApMATY-
Pe M3 IMATKMX CTCpAiCH H M3 CTCpRHCH
0 npodus, B w
sierkoro Getona kiaccos B7,S  BI2,S nmny
YHACTKA YCHJICHHS NPMAHMAIOT He MoHee [,
W e Merce 200 MM, a mar ceTok — 50 MM

ine 11, puc 68,a) TPOUSBONAT MECTHOE
YOHICHUS TOPUOB GAOK ¢ MOMOMBbIO 38~
KAdHBIX jeTanei, veTepex cetok N-I (em
puc 49 — s oaHopsutHoll u puc 68,a —
S ABYXPAJANHON  ApMATYPBI) MM 3aMK-
HYTHIX XOMyTOB (puc 33) ¢ warom 60 1

MM, OXBATHIBRIOWX BCE CTCPAII Hdllpﬁld(r

Mar cerok N-I W AMaMeTp HX apMmatypi
PACYCTOM HA MECTHOC CHATHE
cunoli P, 1pH HEOGXOIMOCTH  YBCIMIM-

BAIOT PAIMCPLI CCUCHNUS KORId Gkt

B cedenmsX Bbie akepa (coueune 2—2)
B TOPHE GAJKH BOIHMKAIOT MAKCHMAIbHBIC
PACTATHBAIOWME  HAIPAKCHHS, CIIOCOBHMC
BBI3BATH HOMBJCHHC NPOJOJBHBIX TPCIUH
B BCPXHUX 30HAX Topa Jlus BOCHpHATA

Moii apmatyphi Veuncnie Ha

S B M Bommpeuxo, I T Cysopiun

ITHX ceTku
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N-2 WIH NONEPSMHYIO HANPAIACMYIO apMa-
Typy Ha paccrosmun h/4 oT Topia GaiKu
Veumsi HATSKEHHS TIONEPEMHOl apMaTypht
npHAHMAIOT He MeHee 15 % OT yowa ma-
TsKCHES Bl NPOONLHON  HAIpATacMOit
apMaTYPHl PaCTAHYTOI 30HEI OTIOPHOTO Co-
YeHHS, A BCIMMMHY HATPSKCHHMS — MAKCH-
MaILHO JONYCTHMOI

[IpeBAPHTEILHO HANPSKCHHHE XOMYTH
CYILECTREHHO TOBHIIAIOT CTOMMOCTh TIpE/i-
BAPHTENLHO  HAIPSKCHHBIX  KOHCTPYKIMI,
HOOTOMyY HMX NPHMCHEHNMC OGOCHOBBIBAIOT
TEXHUKO-IKOHOMH'ECKHM PACHCTOM

ORI BEPTHKANBHBIX CTCPXKHEH CoTKH
N-2 HaZeKHO AHKEPYIOT CBApKOH K 3a-
KNAJALIM JICTANAM MM AHKCPHBIM CTCPXk-
HAM (pric 69), OHM JIOJDKHEL BOCHPHEMMATE
ne menee 20%, 8 B KOHCTPYKIWMAX, pac-
CUMTHIBACMBEIX HA BBIHOCIMBOCTB, 309 ycu-
M5 B NPONONBHON HANPATAeMOll apMaType
Ry, > 02R,,A,.)

C Uesbio OrpanMuCHHMs PACKPBITHA BEp-
TMKANBHLX TPCHMH B BEPXHCH 30HE KOH-
HEBIX YUACTKOB (Ha JUMHC dHKEPOBKH ap-
Matyphi 1, < 2hy) yCTAHABMMBAIOT JONOMHH-
TE/LAYIO HEHATIPATACMYIO MPOJOILHYIO dp-

Mmatypy 3 Iliomass ee cedenus npu-
AuMalor He McHce 02% OT miom@aau
onoproro cesenms (A, > 0,002bh)

B HesX CHIDKCHMA CHOCOGHOCTH 0GPa-
30BaHUA NPOIOJbHBIX TPEIMHK B Topuax Ga-
JIOK M HAKJIOHHBIX TPEIMH y ONOP IEIECO0-
GpasHo 44CTh TMPOJOILHONH apMaTyphl pac-
HONAraTh KpMBOIMHEHHO, BHIBOJA €e Ha
TOPeI 3NeMEHTA PABHOMEPHO [0 BLICOTE
(puc Vron maknoma © mywxon wmr
CTCPKHCH, HATATMBAGMBIX Ha GCTOH, NpH-
HuMaioT fie 6osiee 30°, @ pazuyc 3aKpyric-
HUS, 4) JUI NYYKOBOH APMATYPHI M Kama-
TOB MPM AMAMETpe MPOBOJIOK B MyIKax 70
5 MM M OpH JMAMETPE KaHATOB 6 9
MM -~ He MeHee 4 M, NPH JAMAMETPE 1PORO-
JIOK B 1y4KaX 6 8 MM M JMameTpe KaHaToB
12 15 Mu — e Menee 6 M, 6) a1 CTepk-
Hell apMaTyphl. JMAMETPOM J10 25 MM —
e mence 15 m, amaverpom 28 40 MM —
ne mence 20 M

OB60I04KH U3 CHHTCTHYCCKUX M JPYrHX
TIACTHYHBIX MATEPHATOB YMEHBINAIOT Tpe-
HHC HANPATACMOIl APMATYPBI O CTCHKH Ka-
HAIOB DTO MOIBONNCT HPUHHMATL MCHb-
¢ coorser-

WM PAIMYCH  3aKPYTICHUS

PiC 69, AHKCPORK MOTIEPNITLIX CTOPANCH B TOPHAX HACMCHTON

I~ OnopHAR CTAIbIA JAKTAANAS ACTANG 2 ~ CTABHAR HPOKIAKA O KOAOAKEMA
AHKCPOB, 3 — WHKEpHE KOAOAKH, 4 5 — KODOTMUIM AIA AHKGPOWKH XOMYIOH,
6 NpATACMUIC XOMYTH 7 ~ NATPYOKH, § — BAUNGH WTH NYTOKAX chADKA ©

pacaeposKoit oThepctHit
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Puc 70 Orrubamme Ha ONOPHMX YHACTKAX SeMENTOD

oz LHOi

NIPE/PAPHTERHO. HANPAKENHON APMATYDHI:

I~ open Gankw, 2 5,9, 10

ANpATAEMIIE CTEPANK APMATYDH, 6 — CeTXH s

UKCALII TOAOKCIHA KaNAI0OGPAIONATEIE W RANPATACMOTT APMATYDb, 7 — MOW-

TWNAA apMATYPA, 8 — OCh CHMMETpHI

CTBYIOIIM HhIM  060CHO-
Bauvem

OrrnGanne  HaupsracMoll  CTepKHERoil
apMaTyphl, HATAIMBAEMOI Ha YNOPBI, BB
nonHAOT o pajuycy we menee 0,54 Tpn
MEHBLINX Dajycax KPUBU3HBI B Hanpsrae-
MOii APMATYPE BOSHMKAIOT GoNbHIIE TOTEpH
NPC/BAPUTEALHOO HANPSKCHUS 38 CUCT ce
TPEHUS O CTCHKH KAHANOB ¥ CMTHs GeTona
0]l APMATYPOId, YBCIUUNBACTCH PACKOJ He-
HANPAracMOil aPMATYPhl HA MECTHOE apMu-
POBAHUE B MCCTAX HCKDUBICHUA HANpArac-
Mol apMaTyphl.

Ha konress! NPE/IBapPUTEILHO
HANPSKEHABIX DJIEMCHTOB C apMaTypoil 6e3
AHKEPOB B NPelesax JUMHBL 30HBI Tepesiati
nanpskenmit (oM puc 50) He momyckaetcs
06pa3onaHue TpOmUH NpH JCHCTBAN KO-
CTOSHHBIX, JUIMTC/BHBIX W KpaTKowpe-

IKCUCPUMEHTA,

o

MCHHBIX HArpY30K, BHOJMMBIX B pacuer
© KOANpHUIMCHTOM HAJCKHOCTH IO HATpY3Ke
Y, =1 D10 TpeBoname He yIHTHBAIOT npU
PaCdCTC HNCMCHTOB Ha ACHCTBUC YCWIUS
HPE/IBAPUTEILHOTO OBKATHS ICMEHTE, €C-
AW B pacTHyTOH (0T cHCTBUA 9TOTO you-
M) 30HC €FO OTCYTCTHYET HANPSFACMAs ap-
Matypa 6e3 aukepon

§ 20. Koucrpynponaune koJionn

1. PasMepu  cevemnit. Dopmy mop-
MAJILHBIX CCHEHNH KONOHH HA3HAYAIOT B 3a-
BUCHMOCTH OT Xapakrepa uX pabotmi Jns
KOJOHH CXAThIX CO CIYYARHBIMH IKCLCHTPH-
cutetamu e, (cm. § 26) npumensior Kpa-
ApAaTHYIO, KDYIJYIO, MHOFOYFOAbHYIO I
KOJIbUEBYIO OPMY ceuenus (C LENbIO 9KO-
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Puc 71 HopMaihisie ceeimns kofonit
a -~ co ClysafiRLIMK OKCUERTPHCHTETAMH ¢, 6 W & = ¢
SKeueHTpHCTTETMI € > €,

nomun Gerona, puc 71,a) HopManssie ce-
MEHMA KOSOMH CKATBIX C PACHCTHBIMH IKC-
HCHTPHCHTETAMH ¢, = €N + ¢ PA3BUBAIOT
B IIOCKOCTH JieifcTaus w3rndalomero Mo-
Menta M, noTomy uTo aciictauc ero Gosee
ONACHO, YeM JIeiCTBHE NPOOIbHOM cutbl N
DOPMY CeuCHHS NPHHEMAIOT NPAMOYOMlb-
Hoii (puc 71,6), a npu 0COBEHHO GOMMIUX
MOMCHTAX — JByXBeTRCBOIl (puc 71,6)

[lpu HasHasueHun PasMepos HOPMAILHO-
O CCUCHMS KOJIOHH YUMTRIBAIOT YCIOBUS
ONUPANUs HA HUX JIPYFHX JJICMEHTOB ¥ Tex-
Honornyeckue Tpedosanns Hanpuwmep, ce-
YCHUA MOHOJMTHLIX KOJIOHH HOPMBI HC pa3-
pemator npunmvath Mence 250 x 250 Mm,
VUUTHBAS TPYIHOCTH UX GCTOHMpOBAHUK
B BEPTUKAILHOM MOJOKeHUN B nessix yun-
pUKAIN ONATyGKH 1 APMATYPHbIX Wit
Pa3Mepbl HOPMATBHBIX CEUCHUIT KOJIOHH JIO
500 MM pa3peLIACTCH HA3HAYATH KPATHIMI
50, a Gonce S00 MM — Kparibivu 100 Bri-
COTY HOPMANLHOTO CedcHHS NPUHUMAIOT
h=(13 3)b

PasmMepsbl ceueHnii KOJIOHH M JIPYFuX BHe-
HCHTPEHHO CKATHIX HICMEHTOB NPUHUMAIOT
TakuMu, YTOGB UX THEKOCTH ly/1 B MOBOM
HANPABJICHUM HE NIPEBRINATA (MM) JUs HJie-
MCHTOB U3 TIDKCIIONO, MCIIKOICPHUCTOIO
u gerkoro Gerona — 200, a Juis KOJOHH,
ABNAOUIXCH  ANEMEHTAME  31anui, — 120,
NpH HTOM JUIA KOJOHH U3 SUEHCTOrO 6eTo-
na—70 I[lpunsrhic (Wa ocHowanmu Tu-
TIOBBIX [POCKTOB) PA3MCPhl CCCHUIT KOJIOHH
nponcpsior  pacuerom  Jummy  Kosom
COOpPHBIX KAPKACOB HA3HAYAIOT U3 Y106CTBA
MITOTOB/ICHUS, TPAHCIOPTUPOBANUS U MOH-
Taka, Kak npanuiio, wa 2 3 aTaka Bhicory
ceucnus Konomn a, b, ¢ 1o pac-

2. Tpogoasioe apMupoBaHHE. [1ponon-

HYIO apMaTypy B KOJOHHAX CO CIyuaiiHbivi
IKCIEHT e o
PACHCTY WM N0 KOHCTPYKTHBHBIM COOGpA-
sKeram OHA CTYKAT JUTH YBETHICHUS Hecy-
mei ITEMEHTE,
CIIYYaiHBIX IKCHEHTPHCHTETOB, HEOIHOPOI-
HOCTH W NOJ3ySECTH GCTOME, BOCTPHHATIS
CIYHAlHLIX  TOPMIONTAIBHBIX  HATPY3OK
W MOXKET GbITh TUGKOI HIH KECTKOM, 0BbIY-
HOIl WM NPC/BAPHTCILHO  HANPHKCHHOM
Iocnesinss  OKa3hlBACTCH  BRITOJMON A7l
ciywas | BHCICHTPCHHOTO CKaTws (Ciywait
GOBIUINX IKCICHTPACHTETOR, § 26) 1 B r16-
Kux osemenTax (lo/h > 20), nioxo paboraio-
WX Ha TPAHCHOPTHBIC M MOHTAKHBIC Ha-
Tpy3Ku

I'ubkylo paBowylo NPOAOTBHYIO apMATy-
PY B KOJOHHAX CO CAYHANHLMM IKCUCHTDH-
CHTETAMH ¢, PAIMEIIAIOT PABHOMEPHO 1O
HCPUMETPY HOPMATLHOTO Ceuenus ¢ oBsa-
TennHON MOCTAHOBKOH CTepKHell B yriax
(puc 72,6) Kosoumst ceucrmem 400 x 400
MM apMUpYIOT NeTHIPhMS CTepRusME [1pn
GONLUINX pa3Mepax CedcHus MPEycMATpi-
BAIOT NPOMEKYTOUHBIC CTCPAKHU C WIATOM
He Goree 400 MM (puC 72,2), 1Ipu TOM 1po-
MCKYTOUHBIC CTEPKHM COCMHSAIOT LIMINITh-

Puc 72 Kosomun
@~ ANOR WA WA ITAXA; 6 — LMNO Na TpH TR
6, 2, 0 — QPMIDOBAIIHE. KOOWN €O CIYWAINHIMK KC

wety (puc. 72)
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UCTPHCHTETaM, |~ CBAHbIC  TLIOCKHC  KAPKACH,
2- crepKum 3 — wikIKH 4~ X0
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Kamy, 9T0BhI MCKIIOMUTh HX BHIIYMMBAHUS
D10 OBYCIOBICHO TeM, WTO NONEPSHHHIC
CTEPKHU He OBECNEumBalOT yCTOHIMBOCTL
IPOMEKYTOMHBIX CTepKHell, NOTOMY 4TO
IpU ONUpaHUM Ha NOMEPEMHBI CTEPKEHD
TPEX TPONIOJBHBIX CTEPKHEH  Coe/MHeHNE
UPEBPAINACTCH B MPHOBCHHO U3MEHSCMYIO
ccremy Tlorepeviyio apmatypy B MoHo-
JMTHBIX KOJIOHHaX BHIOJHAIOT B BUJC BSi-
3aubX XoMyToB (puc 72,0)

CooTHoOIEHNE J[NAMETPOB  ONEPSTHBIX
W1 PABOUIX NPOOBLHBIX CTEPKHET CBAPHBIX
KapKacos MPUHMMAIOT 1O HPUIOK

Bo BHENEHTPEHHO CKATHIX KOJOHHAX
C PACHCTHRIMH IKCICHTHCHTETAMH (€ > €,)
11 CCHCHUAMM, PA3BUTLIME B IUIOCKOCTH JIcH-
CTBUN  MOMEHTA, NDOJOTbHBIC —pabouue
CTepkuu npu cummeTpriHoM (puc  73,4)
W HecuMMeTpHUHOM (puc 73,6) apMupoBa-
HUM Pa3MEIAIOT BJOJIL KOPOTKUX TpaHei
B O pasl

PaGouyio apmatypy U NONEpEYHBIE
CTEPXKNN B NENAX WHIYCTPUAIMIANUN apMa-
TYPHBIX PaBOT OGBEAMHAIOT B ILIOCKHC Wy
NPOCTPAHCTBEHHbIC KAPKACI, CBAPHBIC MM
ns3ansle  Capupie Kapkachl o6palyior u3

NOCKAX KAPKACOB, PACHIONOKCHHBIX ¥ Npo-
TUBOMONOKHLIX FpaHell KONOHHEL, ¢ Mo-
MOIbI0  HONEPEMHBIX  COCAMHHTENLHBIX
CTCpKHCHl, IPUBAPUBACMBIX KOHTAKTHOI TO-
YCHOM CBAPKOH K YIJIOBBIM TPOJIONLHEIM
CTepKuIM (UG 73,6) MM NOCPCACTBOM
CBAPKH OTAC/BHBIX IUIOCKUX KapKACOB Me-
K1y coBoii (puc 73,2) Iipn mupue rpamm
He Gosce 400 MM W quCnEe NPOIONLHBIX
CTCpKHCH Y 9TOil Tpanu He GoJiee HeThIpex
JIONYCKAETCH  OXBAT ~ BCEX  IPOJIOMLHBIX
cTepikHeit onHuM XomyTom Ecnm xapkachr
IPOTHBONIONOKHLIX  Fpateii MMEIOT IATH
npomcxymwmx mcp)meu TO ux uepes
o F

MeRILY ulxpcnneuHMMu CTepKHAMU  1PD-
HUMAIOT He BoJe MM B Hanpasnenum,
ucpucmmkyuxpuom ILIOCKOCTH H3TUBa, 1 He
Gostce 500 MM B HANPABICHMH ILIOCKOCTH
u3ru6a TIpu GOJBIINY PACCTORHUAX MEKIY
PaBOUMMU CTCPAHAMI [0 IEPUMETDY CeHe-
HUA YCTAHABMBAIOT KOHCTPYKTHBHYIO ap-
Matypy auamerpom 12 MM Ilomwikn ne
CTABST IpM mEPHHE TPaHM KOMOHHN SO0
MM U MEHEE, CCIM WMCIO  TPOJIOJLHEIX
CTepeii e Gosee weTkpex (puc 73,6) B
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3aHLC KapKack 0Gpa3yloT OXBaTOM Mpo-

JIOTBHBIX CTEPKHEH JAMKHYTBIMH XOMYTamy

(puc  73,0,¢) [dns 3akpenienuws —npo-

JIOTBHBIX CTEPKHCH HEPes OflH UCTOTE3YIOT

MUNUILKH W POMBOBHIMHBIE XOMYTHI (PHC
€)

BHCICHTPEHHO CKATHIC FICMCHTBI APV~
PYIOT [PCHMYIICCTBEHHO CTEKHAME M3
cramu Kracca A-III Jlus 0co60 MOwmHbIX
KomoHH npu BeToHe Kiacca whmie B20 1 co-
OTHETCTBYIONIEM TEXHOMOFIMECKOM OBecre-
weHnn (pC3Ka, CBAPKA 1 T 1) HOPMBI paspe-
W@OT NPUMCHATH  CTCPAKHE  IMaMETPOM
Soce 40 mm I[Ipu apmuposanun fony-
CKASTCH MCHIONL3OBATL HE Bofce JByX pas-
HLIX  JMAMETPOB  CTCPKHCH, mpW  IToM
CTepKIM GOMBIIEro MAVETPA PAIMEIAIOT
B yrIax cedeHus

Paccrosnue B CBETY Mek1y NPOJAOIILHBI-
MU CTEPRHAMY Ha3nasaior ne menee 30 Mm
B COOPHBIX KOMOHMAX, He Metce SO MM — B
MOHOJIMTHBIX KOJIOWHaX W B 0BOUX City-
wasx — He Melee jMaverpa crepius 06-
1ee CCYEHUE MIIOIAM NPOJONLHOH HEHa-
npsraemoit (A, + A}) u nanpsraemoii (A,, +
+ Al,) apMaTyphl npuRIMaloT He Gosee 3%
o mowam Serona

U3 ycaoBus mammenwineli  cTomMocT
CYMMApHBIH ONTUMAIIBHBIT NPOIEHT apMu-
POBANMS BHCHCHTPCHHO CKATHLIX IJIEMEHTOB
cocTanser 0,5 % < oy < 1,2%

Ha npaKTuke cyMMapubli npoucHT ap-

wacto
YUUTLIBAS, YTO C YBCAMMCHUCM €FO CTOM-

Pic 74 Paspymichiie XeIe30BeTONX npHIM

o - I OTCYTCTOMN XOMYTOB - MK AL 0N
708, I — pabosas npononbuAs aw:n'ypa, — xomyrit

<400 MIla war xoMyTop OpHIUMAIOT
ne Gonee 500 MM 1 20d IPW CHADHLIX W He
Goice 15d — npu BasaHBIX Kapkacax, mpu
R, 2450 MIla — ne Gonee 400 mm u 15d
NpH CBADHBIX WM 12d NPY BA3AHBIX KapKa-
cax, B KOHCTPYKIMAX W3 SYEHCTOro Gero-
Ha — ne 6onee 500 Mmm u 40d (5 csapuLIX Kap-
ax), te d — HaUMCHBWWI JaMeTp npo-
JOALULX paGownx  crepkieit  PaccTosmms
MEKLy XOMYTaMH B MCCTAX CTLIKOBAHMSA pa-
Soucil apMaTypsl BHAXJICCTKY 6e3 cpapki
npunumalor e 6onee 104 XoMyTl BLmon-
HAIOT U3 OGHIKHOBCHHOI apMaTypuoii npo-
Bostoku knacca Bp-l mm ctamn Knacea A-l
JluaMeTp XOMYTOB B BA3AUIX KapKacax
UpHHUMAIOT HE Memee S MM m 025d

BO BHCNCHTPOHHO CKATHIX HACMEHTAX
© HEHTPANbHO PACTIONOKCHHOI Hanpsrac-
Moii i apmarypoit

MOCTh MICMEHTA 1.
HO

3. Tonepeunoe apMupoBamue B BUAE XO-
mytoB. IIPOCKTHOE MOJMOKCHHE HPOOIBHRIX
CTEPKNCI B ATEMEHTAX OBCCHICHUBAIOT 110~
CPE/ICTBOM  XOMYTOB  (HONEpeTHoil  apMa-
Type)  OwWd  TaKKe YACPKUBAIOT  Opo-
JOJbIbIE CTEPRKHA 0T GOKOBOTO BLINYYUBA-
HUA W CYWECTBCHHO M3MENAIOT Xapaktep
paspymenus oementa [lpn oTcyTeTBIN XO-

B crasx) XOMYTOB He TpeGyeTes,
COM COMPOTHRIICHIC ACHCTHHIO HOTEPEHHX
CHJI OBECTICHUBAETCS OJIHUM GETOHOM

Ecim ofuiee HachlLCHAE deMenTa npo-
Jlo1bHO# apMaTypoii coctannset Gonee 3%,
TO WAr XOMyToB NpuHAMAIOT He Sonee 300
MM i 10d TIpn nasHaucHmm wara XomyTon
KOUCTPYKTHBHBIE — NIDOJOMBHbIC  CTCPKHU
JWMaMCTPOM 12 MM 11 MEHEE BO BHUMAHIC He
npunuMaior

MyToB (puc 74,a) npusma p
NPOOJILHRIMKU TPEIUMHAMU NOYTH [0 BCEH
BBICOTC, @ NPU HAJMYUN — IPOUCKOUT Bbl-
KaJIBIBAHUE 3AWMTHOTO C0s GeToHa B Ha-
uBoaee onacHom ceucnma (puc 74,6) Tipn
ITOM XOMyThl, paBoTas Ha pacTsmKenue,
B HCKOTOPOIl CTCHEHU CEPKUBAIOT MO~
pesibie JeopMaIIIN DeMenNTa, HeCACTIG
Yero  Hec

MocTh GeTona CKaTHIO, HO 9T0 B pacvere (1
samac npownoctn) ne  ywwrmsaor  [lpu
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4.1 B BUIC CIM-
PAM WM Kojten (KOCBeHHOE ADMMPOBAMNC).
Vcerenionans IOKa3LIBAIOT, Y10 ¢ yMeHb-
WweHHEM 1mara XoMyToB § (74,6) Hecymas
CNOCOBHOCTL KOPOTKMX CKATBIX JIEMEHTOB
cymecrnenno  ypenmmmaetes (I /Dyy < 10
nm by /1., <35, vae Dy, 1,0~ Amamerp sjapa
CouCHUA DiICMCHTA €3 yUeTa 3AMUTHOIO
cnos u paamyc wHepnuu) B nensx ywera
PACICTOM ITOTO ABICHUA TPUMENAIOT KOG-
BEHHOC APMHPOBAHUC YACTO MOCTABICHHBIE




KOJIbIIG, @ YAIIE BCEro CHMPANBHYIO apMaTy-
py (em puc. 31) Tipn sTom cobonaor
CHE/YIOIYE YCIOBUA &) CHUPATH B MiaHe
JOMWKHBL BbITh KpYyribiMu, ) paccTosHus
MCK/LY BUTKAMH CIUDATM B OCAX JOJUKHBI
6T He Menee 40 MM u He Gonee 100 MM u
1/ MaMeTpa CeqcHus AP KOJIOHHBI, OXBa-
YEHHOFO CHMA/IbIO, B) CHIMPATM JOKHbI
OXBaThIBAThL BCKO PaBoUyIO NPOIONLHYIO ap-
MaTypy, ) JMaMeTp HaBMBKM CHMPAIH
D nomken 6wth He Menee 200 MM

ToBbienue  necymedl  cnocoGHOCTH
CHRATBIX ATEMEHTOB ¢ KOCBEHHOH apMaTypoil
NPOMCXOJMT 33 CHeT OrpaHMYeHus Iolie-
peunsX jeopmanuii GeToHHOTO sApa KO-
JIOHHBI, [OTOMY 4TO KOCBCHHAZ apMaTypa,
NOJOGHO MeTanIuYecKoil ooiime, npenst-
CTBYET NONCPEMHOMY PACIIMIPEHMIO GETOHA
W COXPAHSET €r0 HECYmylO CNOCOGHOCTS Ja-
KE TMOCTE NOABICHUS NPOJIOLHBIN TPCLIUH
DTO NPOMCXOMUT IO TeX [P, MOKA Hanps-
JKCHUS B KOCBEHHON apMAType HE JIOCTUTHYT
npesiena Tekydecti. MMeHNO MOITOMY oC
BEHHO BLIFOJIHO B KauecTBe KOCBEHHOM Mc-

arn .

TELHO HATIPAKEHHYIO MPOBONOKY WM Ka-
HaThl

BeToH B ycnosusx Jisyx- MaM TPEXOCHO-
ro 0GXKaTHs (CHUPABLI0 W HPOIOJLHON CH-
70M) MOXeT mpeTeprienaTh B pas
Gonnie b 6c3 pas-

h

Puc 75 Mectioe apmiipo-
baume  cerkamu  (kocker-
Hoe apHpovanic)

HUE HECYIIEH COCOGHOCTH GETOHA NPONCXO-
JWT JIO TeX 1O, NoKa B CTCPIKHAX CCTOK
HANPAKSHUS HC JIOCTHIHYT HOPMATHBHOFO
conpoTusncHus apmatypel R,

B nensx oGservenus yknajakn Gertoma
" OBBIYHO 110 TOJULMHE 3JIC-

PYLIEHUS, UeM GETOH B YCTOBUSX OJHOOCHO-
to ookatus TlorToMy HpU MembITaHMN KO-
JIOHH €O CIUPAILHO APMATYPOIl B MOMEHT,
KT/ HANPMKCHUA B CCICHUM JIOCTUTAIOT
npejiena NpOYHOCTH, 3ALMTHBIA CIOM pas-
PYMIACTCS W OTNAAET B TO BPEMA, KOrAa
NPU3HAKOB  pa3pylienus Getona  BHYTPH
A/pa cedenms eme He Habmojaercs Yaenu-
qeHue  NPOJOILHLIX Jedopmanmit  Getona
B YCIOBUSIX KOCBCHHOTO apMupopanus obyc-
upo-
JIOTILHO APMATYPRI U3 CTANCH NOBLILICHHOMH
npownoctn AV u A-V, mmecro A-IT
u A-TIT
5. Ilonepeunoe apMupoBaHue B Buje ce-
1ok (Kocheunoe apvmpopanie). UToGH yne-
AMMHTH HECYImYIO COCOBHOCTH BeTota Mo
TUTOMIA/IKOH CMATHA, €FO apPMUPYIOT IyCTO-
HOCTABNCHHBIMU HACTHIMH CBAPHBIMH CCTKA-
Mu (puc 75) Takde cerku paGoTalor Ha
PACTSKCHUC M 110 AHAJIOTMM CO CIMPATILHOH
apMaTYpOil, OrpaHMYMBAA MOTEPEUHBIC Jie-
(dopmanun  GeTOHa, CYWCCTBEHHO  1OBbI-
IAIOT €0 HeCymyIo ClIOCoBHOCT YBesuue-

MEHTA OT €r0 TOpIa yCTaHasmualor He Go-
NICC MCTHIPEX CBAPHBIX CETOK € INAFOM § =
=60 150 MM m me Gomee /3 pas-
Mepa MeHbIIeii cToponni cevenus Pasmepni
sucek cetku a, M b, npumamaior 45 100
MM 11 ne Gonee '/, MeHbINCH CTOPOHBI ceve-
nus IlposionnHas paGouas apMarypa Jos-
KHA IPOXO/WTH BHYTPU KOHTYPA CETOK KOC-
BEHHOFO apMUPOBAHWS, KOTOPHIC pacriosna-
FAIOTCH HA JUIMHE DICMCHTA (CHHTas OT ¢ro
Topua) a) He MeHee 20d, eciu HPOJOILHYIO
ApMATyYpy BHIOMHAIOT U3 FIAAJKAX CTCPK-
Heit; 6) He Mence 10d — u3 cTepkueit epuo-
Jwyeckoro npoduis (d — HaubonbwMi -
METP  HpOf0ABHON apMaTyps)) Capubic
CETKM M3TOTOBJISIOT U3 cTaim Kraccos Bp-I,
A-l, AL u Al jmametpom ne Gosee
14 mm

6. Koncoom. Konconu Ha  KONOHHAX
YCTPAUBAIOT 15 OMMPANNS PA3IMYHBIX T1PH-
MBIKQIOLIMX KOHCTPYKIME (PUFE/Iu, IPOroHsI
W np) KoHCOnM MOTYT GmiTh omO- W
swycroponnmne  IMocnequne  yerpausaior
B OHOI IIOCKOCTH B nepremuky sproit
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[UIOCKOCTH ~ KOHCONWM ~ ACTAIOT B BHJC
CTANILHBX CTOMMKOB, MPEAYCMAaTpuBas 3a-
KIQJIHBIE JCTANM [UIS UX KPSIUICHIS

Tipu semere 100 150 wMm  Komcos
NPUHUMAIOT MPAMOYrOMBHOK  (puc  76,a),
a Gonee 150 MM — TpanenuesnIHOR (¢ BY-
Tom noa yriom 45°, puc 76,6) Inpuny
KOHCOJIEl NPHHUMAIOT PaBHOIl WIMPUHE KO-
nonH  VICKIIOUCHYEM  ABINIOTCH  KOMCOUTH,

HA LIPOKUX

Juis onvpanus (YHIAMCHTHEIX Gasnok Bel-
COTY KOHCO/IM i €€ APMATYPY HAZHAUAIOT MO
pactery B NPOMBIILICHRO-T DK AHCKOM
CTPOHTEILCTRS B

Cymmapnas [Wioulans —CEMCHUs  OTO-
FHYTRIX CTEpKHell ¥ HAKIOHHBIX XOMYTOB,
HePECEKAIOUMX BEPXHIOWO NOJIOBUHY JIMHHH
JUMHOM [, COCMHSIOIICH TOYKM HPHIOKE-
Hus cuel Q U COMpSKEHUN HIDKHEH rpany
KOHCO/M M KOIOHHBI (puc 76,2), JOImKHA
Grrh e Menee 0,002bh,

KoHnpsl NpoIoisHOH apMaTypsl pacTs-
HYTOI 30HhI OIHOCTOPOHHCH KOHCOJH 3aBO-
JST 32 Tpab KOMOHHRI Ha L, # B T0GOM
Cltynae 10BOJAT 710 NPOTHBOMOMOKHOI rpa-
11 KoJoHHKI (puc 77,a) Y cBOGOIHOrO KOH-
Na KOHCONM NPEIyCMATPUBAIOT aHKCPOBKY

TPANCIUEBU/IHBIC KOPOTKUE KoHCONm (1>
2200 Mv, [/hy<09). Beicory ceuenms
i ONIOPHOI YACTH KOHCOJM NPHHAMAIOT He
ostee 0.8 WHICOTHI ONUPAIONUXCS Ha HEe PH-
resneii (BTOK, NPOrOHOB), @ BHICOTY CeUeHNS
hy y cBoBosmoro kpas — e Mcnee 150 mm
w1y h
TTonepeunoe

APMUPOBAHHE  KOPOTKUX

KOHCOJIEH BBINOJIHAOT CIEYIOmUM  06pa-

KIOHHbIMU XOMYTAM 110 BCSil BBICOTE (pHC
76,6), ipu h > 2,50 — OTOTHYTHIMH CTEpKHS-
MH ¥ TOPUIOHTATILHBIMA XOMYTaMu 110 Beeil
whcote (puc 76,2), npu h>35a u Q<
< 2,5R,bhy— OTOrHYTHIE  CTCPXKHH  J0Mmy-

apMaTYpsl B CTyUasX, ecim
pdub’!ommt 1 OT neHTpa MpUNOKEHUs rpy3a

15d — npun Kiacea  mwke
104~ upn_Gerone xnacea st W mbuue

YronKkos K 970/ apMatype (puc 77,6) Anie-
poska paoueil  NPOJOILHON  apMaType
Y cBOGO/IHONO KOHIA KOHCOJM HEO6A3aTe -
Ha, cciM oUMpaloumecs cOOPHbIC GaiKn
HAYT BAOJG BHUICTA KOHCOJM ¥ CCIIM CTHIKM
JTAX 6aNOK HAJCKHO 3amomomMuebr [Ipu
9TOM BEXHAS aPMATYPA B GATKAX MPEAYC-
MOTpCHA, Kak B PaMe C KCCTKUMH yaiiamu,
@ HIDKHA® apMatypa OpuBapeHa uepes 3a-
KI1ajiHbIe JIeTann K apmarypc Kkouconeit Xo-

caeTes He y N
B ONOPHOM CCHCHUM KOHCOIM

Bo Beex CTySasx MIAr XOMyTOB B KOHCO-
au npunmmator He Gomee 150 Mm u h/4,
JMaMeTp OTOFHYTHIX Crepikneil — e Gonee
25 Mv 1 !/, 5 et ovruba l, . (puc 76,2)

MyThI P ERUTIERIS
nonepeuHoit dpMd1pr KONIOHHBI B 1ipe-
Jlesax KOHCOMM He MPeyCMaTpuBalor

Tipu OrpaHMHCHHON BHICOTE KOHCOIN [0~
MYCKAETCH NPUMEHEHHE XKECTKOM apMaTypsl
no puc

a) ‘rﬁ
—
¢
—
1 I
Ly
Puc 76 KopoTkie KoHCOH Ko/IOHI
@ IPAMOYTOTHHAR KORCON) § — KONCO C BYTOM 6 —
OTHOAMK K TOPHIOHTANLIMMA XoMYyTaMN
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Puc 77 K apMuposanmio xonconei

@~ Ges sonomMTENLHON ANKEPORKH ¥ CHODOANOTO KOMIA KOHCOAM; G

0GOANOTO KOHIA KONCO 1,

TUIACTHHE TOMMIHOR Ne Mence 10 A

Tnana 4

OcHOBBI TEOpHH
CONPOTHBJICHUS
Kesre300eToHa

§ 21. Tonstrue o Teopmn
CONPOTHR.TEHHA Kee300eTona

1. 348K TEOPHI CONPOTHB.ICHHA Kee30-
Berona, Tcopus Kene3ofeToHa  ABARCTCH
HACTLIO MEXAHUKU THEPIOTO Tel:
et KENE306eTOH — COKHBIT
TVICKCHBIA AHU3OTPOHUBL  yIIPYTY

© nonoNRKTENLNOH ARKEPOBKO Y

& — KECTKA APMATYPA, | — IPOZOTLHAR PAGOYAK APMETYPE; 2 — CTAILHON YTOIOK
3~ nyrosas ceapxa f — CTCKHN AHAMETDOM RE Menee 16 M 5

~ COOTRETCHICHHO ONOPHKIE 1 HEPTHKATbIb

CEYCHWI DNEMEHTOB KE/Ee306CTOHHBIX KOH-
cTpykmmii no nsrubarommm M U KpyTHIIMM
T Mowmentam, mnomepewmniv @ W npo-
JonbHRIM N CuiaM, BO3HUKAIOWMM B Ceve-
HMSX 1101 BO3/JCCTBAEM BHELIHEH HATPY3KH
KoHGuHas 1e/lh PACYCTa HOPMABHRIX, Ha-
KIOHHBIX ¥ NPOCTPAHCTBCHHBIX (Ha cii-
CTBHE KDYTALICTO MOMEHTA) cedcHmii ane-
MCHTOB 3aKII0YACTCH B ONPECICHUM 110~
1@/ CCUCHUA APMATYPhL 110 NPUHATLIM 13
OnbITa NpoeKTHPOBAIS IheKTUBHOM Pop-
Me M 0@/ HOPMALHOTO CCHCHUs Jie-

HO-TIOJI3YUMH  MaTephas, COCTABICHHBIH u3
JBYX PAITHAHBIX 110 CBOUM NPOYHOCTIHIM
U JjlehopmaTHBHLIM XapakTepucTikaMm (G-
TOH W CTAJILHAA APMATYDA) MATCPHATION, BO~

. W3yudo-  MCHTA, KIaccy GeToma, KIACCy apMaryphl
KOM- M CXEMBl €€ pa3MeiweHus wim, Haobopor,

B nomam 0 «

YCHUS DJICMCHTA 1O NPUHATHIM M3 OMBITA
npoekTuponanus  HpdeKTHBHON  MOWmAMM

ceuctms paGoucii apMaTyphl i Kiaccy Geto-
Ha, KJIACCY apMATyphl W CXeMbI €¢ pa3Merne-
[¢]

CUJIOBBIC 1 HEC BO3-  HuA pacueToM coo-

JCHCIBUS  KAK  OJIN0  MOHOJIMTHOE [EIOC  IUIOII@M CeYeHUs apMaryphl K IJomanu
TrasHas 3ajia4a TCOPUN KEJEI06ETONA CO- HOPMANLHONO CCCHMS HIIEMEHTA JOJKHO
CTOMT B M3YYCHHH W ONCHKC WANPKKCHHO- COOTBCTCTBOBATH MUHUMYMY — CTOMMOCTH

JIEPOPMUPOBAHHOTO  COCTOSHMA IKene30be-
TOHHBIX KOHCTPYKIMi, B NPEJCTABICHUN
MHKEHEPY HayyHo OGOCHOBAHHBIX CPEJICTB
VIS IPOCKTUPOBAHUS JIONTOBEUHBIX, HAZICK-
HBIX M 9KOHOMMYHBIX  KCJIC306CTOHHBIX
KOHCTPYKIuik

Ba3ucioii HacThio TeopUH Kele306eToHa
CYMTACTCA €¢ PA3/IE, Ha3bBaeMeii Teopueli
conpoTunics keiecsobeTona  Octosias
€C 3aJ1a4a COCTOMT B CO3JAHUM U COBEPUICH-
CTBOBAHUM METO/I0B  pactieTa I

UEMEHTA U KOHCTPYKIMU B nestom B 3aja-
uy TCOPUH COMPOTHBJICHUS WKeJe306eToMa
BXOJIT TAKKE CO3/@HUE U COBEPUICHCTRONA-
HUC MCTOJOB PAcieTa Ha MCCTHOE JieiicTBie
HATPY3KH (CMATHE, NPOJABIMBAHYE, OTPLID)

Teopus Kes1e306eTOHa pasBuBacTCs Kak
NpUKTaNas Hayka, 06o6mas IKCHCpUMCH-
TAIBHBC  UCCACIAOBANUS W JIOCTIDKCHUS
npakTikn  crpouteibersa  TIpaKTieckim
BHIXOJOM TEOPUN KEIE3I00ETOHA ABISOTCH

TPCLMHOCTONKOCTH 1 KECTKOCTH  HOP-
MaJIbHbIX, IPOCTPAHCTBEHHBIX 1 HAKIOHHBIX

T cTpou-
TeabHbie HopMbl ¥ npasuna (CHull), xo-
TOPHIC B FOCY/APCTBEHHOM HOPSIKE 3akpe-
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NASIOT JOCTUTHYTBIE YCUEXH B NPOCKTHPO-
BAHUM, BO3BE/ICHUH 1 IKCILTYATALIW KENE30-
BETOHHBIX KOHCTPYKIwil

JInHeiiHAs 3aBUCHMOCTh MY HANDS-
KeHnsMu 1 JedopmanmsMu (3akon 'yka)
TPV 3arpyKEHUN Kee300eTOHA HapyUIacTCs
JEKe TP HEGOMLIINX HANPMKCHUAX B HEM
(cM. puc. 22) C POCTOM BHELIHG HArpy3KH
B HODMIBHBIX CCHCHHSX [0 JUTAHE HNEMeH-

2. Cragun Hanpskenno-1edopMupoBanHo-
O COCTOMNS >7eMeNTOR GC3 HATpAraemoii
apmatypbt. TLaactiseckuii mapuup. Tipu n3-
rube, NEHTPATLHOM W BHENEHTPEHHOM pac-
TAKCHUM, BHCICHTDCHHOM CKaTUM C JIBY3-
HAYHOH HMOPO HANPSIKCHUH, KOFJIa BHEII-
HAS Harpy3ka BO3DAcTaCT OT HYIA 10
pa3spymalomeif, B ONAcHOH 30He NO jHHE

TenbHO

CTATHYECKH HEOMDX
JMMBIX (HEPA3PEHBIX) KOHCTPYKIMIE npomc-

pu le Cramm
opvmponantioro coctosmus (puc 78), ot-

xonut 3a
CHET HENMHCHHON 3ABUCHMOCT MeXJy Ha-
NPSOKCHASMU ¥ JeOPMAnUaMu 1 NOf3yye-
cTu Kene3obeToHa

Teopus KenesobeTona Gasupyercs na

Meky coboil KakK B Koiuye-
CTBCHHOM, TAK M B KAYCCTBCHHOM OTHOIIC-
Huw

@ Tlojt cranueii I NOHUMAIOT HANPHKCHHO-

HEIX TpeGo-

2JEMEHTA 10

BAIDH K KOTODLIM HCC BpeNH :
TeopHio conpoTHRACHIA Keitea06eTONA

TPELUH B €TO PACTAHYTON 30~
He, T ¢ KOrj@ GETOH PacTAHYTON 30MbI CO-

CTPOAT € y4eToM
HO-/Ie)OPMUPOBAHHOTO COCTOSHUS INEMEH-
TOB HA PA3MMMHBIX CTAMAX HATPYKCHUS UX
wuemcif warpyskoit 1lpn 5ToM ompenenc-
HHE NPEACTLHBIX YCUIMA B CedcHUM, HOp-
ManbHOM K IHPOJIOJIBHOH OCH  3NEMEHTA,
NPOU3BONIAT, MCXOH U3 CAC/YIOUMX NPE-
TIOCBUIOK " CONpPOTHBACHUE GEeTOHA pacTske-
HUIO (PHHUMAIOT PABHBIM HYJUO, CONPOTH-
BUCHME  GeTOMA  CKATMIO  NHHUMAIOT
PABHBIMU R, PABHOMEPHO Paclpe/eeHHbI-
MU 10 CRaToil 30me cevcms, fedopmanui
(HanpsokeHus) B apmatype  ONpejeasiorT
B 3aBUCHMOCTH OT BBICOTB CKATOI 30HI CC-
uenis ¢ yaeTom sedopManuii (HampKenuii)
OT NPE/BAPUTCILHONO HANDMKCHUS, PACT-
FUBAIOWUC HANPSKCHAS B APMATYPe NPHHU-
MalT He Gojiee PACYCTHOrO COMPOTHBIIC-
HUS pacTsmkenuio R, ckumaiomme Hanps-
KCHUS B HaNpsraeMoil u  HewanpsracMoii
apmaType npuHIMaloT xe Sosiee pacteTHOrO
CONPOTHBNICHHSA CKATHIO

Xxpanser W paboTaeT Mo BO3-
JeHCTBUEM HATDY3KH KBAsuynpyro (Hampsi-
KCHHH MOUTH TPONOPIMOHATLHEI jedopma-
msv, puc 78,a), geopmanun pacTanyToi
JOHBL HC TIPCBOCXOJUIT IHAUCHUA 4, =
= Ryyy/ Ey, OTIOPHI HOPMATLHEIX HATIDSRC-
nuit B Gerone CKaTOM 1 pacTANYTOl 301 Co-
ueHWH GAMIKM K TPCYrofbHEIM  Veusmms
B PACTHIYTOI 30HC B OCHOBHOM BOCHDUHI-
Mact Geton Post pacranyToii paGoveit ap-
MATYpLI HE3HAMUTELHA, HANPSKCHMS B Heil
O, < 20R,, o, <30 MIla (em § 1), 7 ¢ BoO
MHOFO Pa3 HIWKE MPEIe/a TeKyHecTd apma-
Typel ¢, Crajyno I maseisaior crajucii
YIpyroit paGoThl HieMenTa (ynpyroii cra-
Jweil). Oa HACTYMACT NPH OTHOCHTENLHO
Maoii premmeil Harpysxe (15 20% paspy-
maommeii)

Benenersue ywactus B pabote Gerona
PACTARYTOI 30HBI APMATYDbI, HyJCHAS -
HUS JICKUT HIDKE DEHTPAIblOi ocH Gasiku
C ysenuvenueM Harpy3Kd WHTCHCUBHO pas-

1T, 4

Piic 78 CTaj HANDSKEHHOTO COCTOSINA HITHOACMOTO dAeMenTa Gc3 HEHANPAFACMOii apMATYpLI

1 = uentpanas ock, 2~ Hylewas monwA, 3 ~ TpemAM
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BUBAIOTCH Heynpyrue fehopMamuH B pacTa-
WYTOIl 30HE DNEMeHTa, JMI0pPa HANPsKCHUI
B Hell CTAHOBUTCS KPUBOTMHGHHON, Bom-
A BANpSKEHWit TPUGIIKACTCA K BPEMCH-
HOMY CONPOTHBJICHWIO GCTOMA Ha OCEBOE
pactskenue Korna sedopmanuu yamune-
HUS KPAilHHX PacTSHYTHIX BOJIOKOH JOCTHI-
HYT NPEIETBAOH BermuHbL €, & 15 10
mactynaer xowen crazmu L

3a paciernyo smopy cragum 1 npm-

TPY3KW 3@ CYET Pa3BUTHs Heynpyrux jedop-
MaIWii GETOHA HOCTENEHHO WCKPUBATETCH
BeamiHa MaKCIMATbHOTO HANDSKERTA 110~
CTEMCHHO NIPeMeIACTC ¢ Kpas i raybumy
ceucHus (pHC 78,6), @ MYJ€BAH NMEMS NOI-
HUMeTCs BBEpX

rajmsi 11 coxpamsiercss sHawuTeIHHOS
BpCMA W XapaktepHa  Juti
NVOHHBIX HArpy3oK (& 65%
IWUX), TAK KaK NPH SKCIIYATAIUW MHOTHX

HEMAIOT TPCYroJbHYIO JMOPY
B OKaTOil 30HE M NPAMOYFObHYIO C OpIU-
Haroil Ry, ., B pacTAHYTON 30He HOPMaiL-
HOFO ceuenms (puc 78, 6)

Mo craamm I PaccTUTLIBAIOT HMEMEHTE

o Tpenyn
To craun IT paccuuThIBAIOT BeAMEHY pac-
KpITUS TPOLIUH W KpUBU3HY (KCCTKOCTE)
ementon Ha cramum 11 ocHOBAH craplit
METOJL pacyeTa cewenuﬁ ~ 1O JOMNYCKAEMBbIM

Ha oGpasosamue Tpewmm
(nepememnienus) - 1o ofpaopaHus TpemUH

T1pu faibHeffllem yBEMMCHUN HArPY3KN
B GeroHe pacTamyToil 3ompl 0BpasyloTcs
TPCHIMHbL 1 OH MOCTENCHHO M3 PAGOTHI Bhl-
xuovactes Hactynaer nonoe

KpUBO-
nuneitoit 3mopM B 6eToHe CKaToil 30HM
B TpeyronLHyIo)

@ Lo craymeii 11 nomnMalor crammio
pa;pymcnuu KEACIOBETOHHOTO  HTIeMENTa.

JehOPMUPOBANHOE  COCTOAHHC  DIICMCH-
Ta — aKTHBHOE OGPAJOBAHUC W PACKPhITHC
Tpeumi B GeToHe eT0 PACTAHYTOF 30HK
TpeIuinl PacHpoCTPausIOTCH TONTH J10 Hy-
JeRoil JMHM M OKAUMMBAIOTCA B TEX Me-
CTaX, TAC PACTACMBAIONMC HANPHKCHIA
Samaku compot Ge-

OHa caMast KopoT-
kas Hanpskenus B apMaType AOCTHIaloT
(PUIUYCCKOrO WM YCIOBHOTO MPE/IEna TeKy-
wecTh (puc 78,2), & B BETOHE — BPEMCHHOTO
CONpOTHRICH OceROMy CKaTHIO Kpuso-
JUREIAHOCTH IOPLI HOPMAJIBHbIX HANPSKC-
va GKaTW CTAHOBWTCS APKO BLIPWKCHHOM

TOHA Ha PACTSMKCHUC O,
@ IMox crajmeit 11 HOHMMAIOT HANPSKCH-
HO-JICOPMUPOBAIIHOE COCTOSNUE HTEMEHTa,
XOrjia B GETOHE €ro PacTAHYTOH 30HM MH-
TEHCUBHO  OBPAIyIOTCH W PACKPLIBAIOTCH
TpemmHi B MecTax TpemmH pactsruaio-
mUE YCUIUS B OCHOBHOM BOCHPHHUMACT ap-
MaTypa  YaCTHMHO BCTOHM Hajl TpeIMHOI
(puc 78,6), a Ha ygacTKax Mexy TpelmHa-
MUl — apMaTypa W GETOH COBMECTHO, TaK
KaK Ha 9THX YIACTKAX CHCIJICHHE apMaTyphi
¢ Geronom He napymaercs Ilo Mepe Bospa-
CTanuUs HArPY3KM B MECTaX TPCLIMH Ha-
MUHAIOT NOBAATLCA 3aMCTHBIC HEYNpYrHe
apMmaTyphl, rBy1o-

e O NPUGIKeHIN HANPMKCHUA B apmMa-
TYPe K NPEely TERydecTd G, T ¢ KOHIC
craun

TIo mepe yjanenus 0T Kpaes TPELuHmL!
PACTAPMBAIONUE 1ATIPIKCHIA B BCTONE yBe-
JMMMBAIOTCA, & B APMATYPE — YMCHBIIAIOT-
e Omuako GCTOH B DACTAHYTOM 3OHe
MPPACT MAiylo pOiflh, XOTH M OKashiBact
BIVSAHAC 1A PaGOTY APMATYPHI, YMCHbINAS
ee jedopmanun

DHIopa HOPMAJIh HBIX B Ge-

o K Kybmic-
ot napaGone wiw napaGone Gonee Whico-
KOTO nopsijika. BeTon pactsmyToit sonst u3
PaBOTH JIEMCHTA TMOYTH TNONHOCTBIO WC-
KIouaeTes

Dmiopa manpskenuii » Gerone cxatoit
3OHBI HIEMEHTOB 13 BHICOKONPOYHOTO 6eT0-
Ha B MOMEHT Da3spyICHUsS MOXKCT HE OuCHL
OTAMIATHCH OT TPEYrobHOfH

PasnuualoT Jma XapaktepHhiX cayuas
PaspyuIcHus H1eMenTa
@ Tion cysaem | (cv puc 78,2) momu-
MAIOT IIACTHUCCKHIE  XapakTep paspyie:
HUA HOPMANILHO APMUPOBAHHOTO HIEMEHTA
BCACACTBUE  3aMCUICHHOTO  PasButus
MCCTHBIX TUTACTHYCCKUX Neopmanuii apma-
Typsl Paspyuicnne sayunaercs ¢ nposmie-
HUS TEKYUCCTH APMATYphl, BCACACTBHC Yero
GLICTPO  ACTET NpOFM6 M MHTCHCHBHO
YMCHBLIACTCH WHICOTA BeTOMA CHATOM 3OHL
CCUCHUS 33 CUCT PA3BUTUA TPCLLUH 110 BHICO-
TC DACMEHTA W TIPOSBIICHUA HCYNDYIUX Jic-
opmanmii v GeToMe CKaTOM 30HBL HA 1pe
wuHON  Y4acToK seMenTa, Ha KOTOPOM
HABITIONIACTCH TCKYHCCTh APMATYDHI W Ina-
cTwicckue jeopMamu  CKaToro 6etToma,

TOHE CRATOI 301LI 110 MCPC YBEAWICHI Ha-

npakThye-
CKH TPH NIOCTONHHOM NDEAETLHOM MOMeH-
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e Tlo9ToMy Takie YWacTkn HOCAT Ha3wa-
HUS Ki

HIUCCA O CYYaIo 2, HASLIBAIOT NepeapMH-

15 HANPSKCHUH B 2IEMCHTE TPH pa3pyliie-
HUW JI@eT BOIMOKHOCTh MOJYWHTh pac-
4eTHpIE (GOPMYMLI JUIS ONpENEncHAs Npo-
\HOCTH M3rUBACMBIX 1 BHCICHTPEHNHO HATPY-
HKEHHBIX 2MICMCHTOB HA OCHOBAHMM YCTOBUH
CTATHYCCKOTO ~DABHOBECUS BHEIIHUX  CHLT
W BHYTPCHHUX YCHJHIl B paccMar)

HoTOMY 4TO Hecymas crocot-
HOCTb apMaryphl B HUX TOJHOCTRIO He
ucnonb3yercs

HECYIIMX KOHCTPYKIMAX NPOMBIIIICH-
HO-TP@KJAHCKOTO  CTPOWTCILCTBA  MpUMC-
HAIOT NPSVMYIICCTBEHHO HOPMATbHO apMyl-
POBAHHBIE IEMEHTHI, MOITOMY IEPeapMu-

cevennn TIPOTIECC Pa3PYIICHUS MOKET GbITh
HOCTCHEHHBIM ¥ COMPOBOKAATHCS  CHIKG-
HUEM HANPSKEHHH B KpailHEM CKAaTOM BO-
JIOKHE 3a CYCT HUCKOAAmEH BETBU aua-
rpaMMEL « — & (oM § 9)

Tip craboM apMuposanuu pacTsyToil
3JOHBI HYJEBAS MHUS NOJHUMACTCSH KBEPXY
ceueHMs, @ OPH  CHILHOM — OIYCKACTCH
sum3 Hanpskenus » okaToil 3oHe coveHis
JIOCTHTAIOT o

B yacoumke
He paccmatpusaorcs  Ilepeapuuposatie
7IEMEHTOB JIONYCKAIOT TOMLKO B TeX CIy
4asx, KOTJa IUIOW@ah ceveHus padoueit
HPOOILHOl APMATYPHI JUMHTHPYET pacieT
10 BTOPOMY MPE/ICABHOMY COCTORHUIO MM
KOTa apMarypa MNpWHSTAa 1O KOHCTPYK-
THBHBIM COOGPAKEHUIM

Tlo JjuiMHe HOPMAJILHO apPMUPOBAHHOIO
7CMEHTA MMCIOTCH HOPMAITLHBIC CCUCHUs,

OCCROMY CXATHIO U POWCKOTIT Cro pas-

npoGnerne  Ecim  mponeHT  apmuposaHus

HUDKC TPAHWNMHOTO (CM HIDKE), TO HECymas

CNOCOBHOCTL CKATOI 30HBI OCTACTCA HE MC-
it Pesepn

110 Mepe yMEHBIICH!S NIPOICHTA apMUPOBa-

HCIBITHIBG p cTajum Hanps-

d ° cra-
Anio T — B CeqeHUSX ¢ HAMMEHBIIMME U3TH-
Bajommmy MomeHTamu, ctajmo IT—p ce-
HEHUSX ¢ GOILLIMMU M3THBAIOIIMMY MOMEH-
tamu, cragmo I — B cewenmsx ¢ Makcu-
MAZLHOIME  (PACIETHBIME)  M3THGAIOMIMI

ws o ¢ p anate-
Hiem
K cnysaio 1 oTHoCHTEs Takke Xpynkoe

Hysienas qumus couelus ¢ nociciona-
TebOf_oNCHOI CTAA_nanpTACHHO-AC-

27eMeHTOB,
BHCOROPOHOI NIPOROAOKOR, Tak Kak pas-
PhIB TOCHC/NCH U3-32 MATIOFO OTHOCHTEh-
HOTO Y/UIMHCHUS NpM pactskenun (= 4%)
HueM GeroHa ckavoil 30Hpl anementa ITo-
JTOMy mpHMeHeHHe cTaell ¢ OTHOCH-
TEMLHBIM  YAIMHEHMEM [PH  PACTSKCHN
MeHce 4% UL APMUPOBATIHS JICMEHTOB BO-
obwe He PEKOMCHIyeTCs

aemenTa Tlo-
crenento nepevemactes kuepxy Kak Tofb-
KO HANDSKCHMS B KPAIHUX BEPXHUX BOJIOK-
HaX CeucHu AOCTURHYT BPEMEHIONo conpo-
TumcHUs ckaTwo  (puc  78,2), Hysesas
QMHEA HAMHCT NOCTENCHHO MEPEMEIAThCs
KHU3Y BILIOTH IO TPAHHYHOIO SHAYCHUS Bhi-
COTHI CKATOM 30HBI XR

3. Crajum HATPWKCHHO- XeGOPMHPOBAIHO-
ro

@ Cayuait 2 (puc 78,0) npu
PASPYILICHHH JIEMCHTOR ¢ WIBLITONHKM CO-

HBIC COCTOSHHA PCBAPUTEILHO  HANPS-

JCPKAHUCM PACTAHYTOH apMaTyphl Paspy- OKCHHIX 7CMEHTOB NOCIC OBpajoBamms
WICHUE TAaKUX JICMCHTOB BCEF/a NPOMCXO- 'rpcumn B GCTOHC PAcTAHYTON JOHBI CXO/HN
JWUT BHE3ANHO (XPYNKOE or Bes HOTO Ha-
1HOMHOro HeHeR Hecymeit I

GeToMa CKATOM 3OMBI, MU HCNOMHOM WG~ COCTOSHME ICHYDAMLHO DPACTAHYTHIX Osie-
NO/Ib30BAHUN TIPOYHOCTH JICDUIMTHON pac-  MEHTOB mnpusejcHo wa puc 15, a naru-
TaHyTOl apmatypul Hecywas cnocofnocts — Gaemuix € HATHKCHUEM  apMaTyphl  Ha

TaKOro DNIEMCHTA MPAKTHYECKH NepectaeT
OBITh 3aBUCUMON OT MIOWAAN HPOJIOJILHOMN
apMaTypol, a ABnsercs GyHKmMeH npouno-
cri 6eTona, GOPMBI M PasMcpon cevcHis

ynopsl —Ha puc 79 OcHopHas pashuna
Tposmisiercs B craum 1. Ona sakmowaetcs
B TOM, 4TO HArpy3Ka, BhI3LIBAIOIAs 06Paso-
BAHUE TICPBHIX TPELMH B NPCIBAPHTCILHO

ITox no-
HUMAIOT DJICMEHTHI, B KOTOPBIX [OJIHOCTBIO
CTIONB3YCTCH Hecyman CHOCOBHOCTH Aeu-
NATHOH apMATYphI DJICMENTH, paspylalo-
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KOHCTPYKIWMSYX, ~BCIC/ICTBUE
NOTALICHUS [PE/BAPUTEIBHOrO oGkaTus Ge-
ToHa (cM puc 18,0) 82 3 pasa upesocxo-
JINT TaKylo Ke Harpysky kene3obeToHHBIX
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Prc 79 Crajmu HANDSKEHOrO COCTOMIMS WHTH-
GacMoro MEMCNTa ¢ HanpsTaemMoil apmatypoi
o= ke e et ppcor
fi—71o ke nocie sarpywenns [ - 2~ cuna
uaraxen

KOHCTPY KM Ge3 mpe/iBapuTe/muoro Hanps-
KeHs  BCICJCTBAC CyMMUDOBANINS B CKa-
TOii 30HC CeleHUA HANpAKEHUH npe/BAPU-
TENLHOTO ofkaThs GETOHA M CRUMAIOLIMX

3YMECTH HOJHOCTHIO HOTAWIAIOTCH (CM pHC
15) (UPH YC/IOBMM WCHIOB3OBAHMS apMa-
Typbl, PEKOMCHIOBAHHON HOPMAMH) U He
OKa3LIBAKT BIMAHMS HA KOHCYHYIO MPOY-
HOCTD, 5MIEMEHTa, NOCICAHAE HCCICNOBAHTAS
HOKAILIBAIOT, 4TO POUHOCTD HIEMEHTOR He-
CKOJBKO BO3PACTAET BCJGACTBHE HAKICHA
APMATYPHI IIDH [PEABAPHTCILHOM HATHKC-
HUM, B PACYETAX OTO  YUWTHBAIOT Y
Nlo mavana cramm 1 pSpuniio
KOHCTpYKIH He-

CKOJIBKO KAUECTBEHHO OTIMUAbIX Mmy co-
ol HANpAXCHHO-1eOPMAPOBANILX  CO-
crognmit
@ Cocrosime 1 — apmarype 3a1aHo KOm:
TPONHPYEMOE NPE/BAPHTEIBHOE  RATPAKE-
HUC Gegny = (8 + &) Eyp (M puc  15,a),
TIPOMIBECHET AIKCPOBKA CC KONIIOB B HCTIO-
JBIDKHLIX YTIOPAX 1 BETORUPOBANHE HEMEH-
Ta (oM pic 79,a,1), Gy =0y,
@ Cocrosmue 2 — BCISJCTBUE PeIAKCAIH
HAUPSUKCHHIL CTA/M, NOJATINBOCTH 3aXKu-
MOB ¥ YIOPOB, PA3HOCTH TEMICPATYpLI ap-
MaTyphl 1 ynopos u jedopmarmm GopMsr
IPEABAPUTEILAbIE  HANPSKEHUS APMATYPHI
G, YMCHLINAIOTCA HA BCLTMHIY NEPBBIX 1O~
TEPh Oy (G = Gy — Oy, T € OTCPE, TPO-
HCXOSILIUX /10 IPEABAPUTEIBHOIO OBKATHS
Gerona (puc 79,a,2)
@ Cocrosnme 3 — nocsie Toro Kak Gerom
HaGpajl NepeaTouNyio npounocTh R, mpo-
WIBCAU OTMYCK KOUNOR apmatyphi  Ona,
CTPEMACE  BOCCTAHOBUTE ICPBORAIAILHYIO
Jumany, Gjaroaaps CLEIVICHHIO apmatyphi
¢ GETOHOM HAJCKHO OGKUMACT MOCHEAHUI
Hanpsixeuus B apmatype 3a cucT GHICTPO-
HaTeKAKWeli HON3yHECTH M yIPYroro o0Ka-
TH GCTOHA YMEHBUIAIOTCS COOTBETCTREHHO
Ha semmumy oo, (v puc 15,a) Boten
CTRUE RHCHCHTPCHHOTO OOXKATHS CCUCHUS
JCMCHTA HATIPATACMOl apMaTypOil o 1o~
JIy4ACT IPEABAPUTEILILIH BLITHG [, OT you-
JMA OPCABAPUTEILHOIO  OGKATHS GETOHA
(puc 79,a,3)

[lpeBapuTeI Lo NanpsKEHUe B apma-
1ype A,

wanpsokenuii o1 wiruGa saeMenta piewneli st = Tsp ~ O T A0 (116)
Harpyskoil Haupskels B Heli W BhCOTa
Ol 30HBI IHAYUTEILHO I 0 obxa-

o
(puc 79,6)

Murepsan mexny cragasmu 1 1T cy-
LIECTRCHHO COKpAIACTCs K MOMCHTY pas-
PYWCHIS  TPEIBAPHTENBHBC  HAIPAKESHAS

Tug Geroma o, onpexensior mo dopmyie
(91) Hanpsmkemwss o0, SBASIOTCA oGpa-
TUMEIMH TTOTCPAMI, TAK KAK TPH TIPUIIOKe-
HIM BRCITHCH HATPY3KH, BLIBMBAIONCH pac-

B APMATYpE BCJICJCTRHC nos-

1 » Hanps-
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KSHUS B APMATYPe TIOBKICATCA HA BEHMAHY
0, = 40, ¥ COCTABAT G, — 0, B Hewanps-
racMofi apMATYPe TPEAHANDSACHADIX -
MEHTOR BCAGICTBHE POSBICHHS GHICTPORa-

C sroro momenta paGora mpeaBapu-
TEABHO HATPKCHHOH BANKN KAMCCTBEHHO
e OTMNMAETCH OT pPaGoTH MIrHGAEMOro
JIEMEHTA C HEHANPAraeMoH apMaTypoi u

TomysecTin cocta-
BAT O, = O

@ Coctonsme 4 —w3-3a mposBICHME e
dopvanuii ycauxi W mOMmYyUECTH GeToma
TOPeABAPUTENLHOE  HATIPSKCHHE  apMaTyphi
1 YMCHLIIAETCS HA BETMANY BTOPHIX 10-
TepL Oy, T € LOTEPh, IPOHCXOAAIUX TOCIE
obxatus Getona B pesyutate npomsoituer
TIO/THOE TIPOSABJICHAE BCEX TIOTEPL W IPeBa-
PUTCIbILE HANPUKEHUS B apMaType

Osp2 = Oy = Opy — 40, — Oy, (117
Iae O, — YCTAHOBUBINMCCA — HATIPAKCHHS
TIPE/BAPHTENLHOTO OfkaTHg GeToHa, ompe-
seasior 1o opmyae (91) ¢ yuerom mpo-
SBJICHHS BCCX TIOTEPD
B HeHanpsraeMol apMarype BCIeACTBHE
UPOSBIICHIS YCAIKH W MONIYuCCTH GCTOMa
CKHMAIOIIUE HATIPSOKCHHA BOIPACTYT H CO-
cransT
0, =06 + Oy + Ty
Jlas  ueranpsracmoil  apmatyph - CKatoif
(pacTanyroii UpH OGXATUM) JOHLI CCUCHUS
HATPAKCHHA YCAOBHO IPHHUMAIOT o =0
C yCTAHOBMBILMMICS UpCABAPHTEIIhMhi-
MU HNPSOKCHHSMU PACTSKCHUA O, B ap-
MAType W OBKATUS Gy B GETONC pacTaiy-
Toii (110 BO3ACHCTRIEM BHELINHX HAFPY3OK)
30HBI MPEABAPUTENLAO HATPSKEHTHI Jie-
MCHT TOCTYHACT Ha CTPOHKY
Hanpssientio-neopmuposarnic
Tosms 1 4 B PACYCTHOM CCUCHUU TpeBa-
PUTCIILHO  HAIPSKCHHOFO HICMCHTA  TIPO-
SBASIOTCA IO €FO 3arpyXCHWs BHCIHEH Ha-
rpy3Koii
@ Cocrosmic 5 — ieMeHT  3arpyKaior
Bitewneit narpyaKoif ¢ =g + v Tlocrenerno
BO3PACTAS, N0 AHATOPHH C NCHTPATLHO-
PACTAHYTHIMU  IPEABAPHICILHO  HATIPS-
KCHHEIMH SJICMeHTavi (e puc  15) To-
JIHOCTRIO MOTAINACT NPE/BAPUTEILHOC 06~
KaTHe GOTOHA Gy, B PACYCTHOM CeucHun
H3rNGACMOTO JIEMEHTA
B

coc-

STOT MOMEHT HATPSKCHWS B HANPs-
raemoii apmatype
Oup2 = Oy = Oy = 01y (118)

Hanpskeins B nenaupsracMoli apmary-
Pe OCTAIOTCH MPEKHUMH
O, =04+ Oy + Oy
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¢ nabei POCTOM BHEIHEI HArpy3KH
COCTOSHUE 5 TIOCHENOBATENLHO HEPEXOIHT
B cramm I 1L u 11 (eM puc 79)

Hecyas cnioco6HOCTL TPEABAPHTENLHO
HAUPHKECHHLIX  CIAG0APMHPOBAHHBIX  3JIe-
MEHTOB, B KOTOPHIX HOPMbI HE JOTYCKaloT
ofpasosarme Tpemmi (1-5 XaTeropus Tpe-
GOBAHMH K TPEIMHOCTORKOCTH), MCUCPITHI-
BACTCH OAHOBPEMEHHO ¢ ofpa3oBanueM Tpe-
mun CACAOBATENBHO, B TAKUX ICMEHTAX
yClleBaET NPOSBHTLCA TOMLKO crams I Pas-
PYUCHHE UX IPOUCKONT OT PA3phiBa apMa-
Typh PACTSAHYTOH 30HB CCUCHWS XDYIKO
(RBICOKOTPOUHAS TPOBOJIOUHAS APMATYPA),
nJiacTHYHO (crepkacsan apmatypa) B nensax
6e30NaCHOCTH FKCIUIYATAIAN TAKHX YIeMEH-
TOB HOPMBI OGS3LIBAIOT YRC/MUMBATY TUTO-
wajn cevcHns paboucit apmaryper Ha 15
110 CpaBHCHMIO ¢ apMaTypOil, Tpeyemoit u3
pacieta 10 npouHocTH TIpH TOM 1E06XO-
aumo cobumrogath yenose M, 2 M,, &<
<ER, TAC M,,,— MOMEHT TpELINHOOOPA30-
Banus, oupescisiemuiii 1o dopmyac (456)
€ 3aMEHON Ry 5o, 12 1.2Ry o W DM 7, = 1,
M, MOMCHT, COOTBCTCTBYIOUIWi HCHEPITLI-
Banuio HecymeH cnocoGnoctn [em dopmy-
ay (162)]

Hanpskenue B nanpsiracMoll apmatype
K MOMCHTY 06pa3oBanisl Tpemui B GCTOHE
pacrauyToit 3011 codcnms (cM puc 15,4)

Oy are ™= Oupz + 0y = Oy + 2Ry, (119)
B komne cramun [l mawanaior npo-
SBJISTLCS  Heynpyrue  aedopmanun  apma-

TypHI, KOTOPHIC MOCICNCHHO NOTAMIAIOT ¢¢
npeaBapuTebioe Hanpaxenue Kak TOILKO
CyMMapiian BeiuuHIa HEyNpyriX aedopma-
uwii apmaryput B crama 11 ocrurier ne-
JIMYMHBL OPEIBAPHTC/ILHON BBLITAKKA ApMa-
TypuL £, + £ (oM puc  15), mpowsoitier
nomoe  noraiuenue PE/BAPHTEALHOTO
Tocae sroro
HAUPSIKCHILL HICMCHT HAYMHACT PaboTaTh
HOJI HArpy3KO# Tak XKe, Kak ¢ HeHanpsrae-
Moil apmatypoil  Ce0BATENLIO, Kak 1
B UCHTPAILHO-DACTANYTHIX  9JCMCHTAX,
TIPCABAPUTEILHOC  HALPSKCHUS APMATY LI
HUKAKOTO BIMSHUA HA HCCYUYIO CHOCOG-
HOCTh M3TMGACMBIX JNEMCHTOB HE OKa3bl-
BACT, CCIM HC CYMTATH HAKICIIA APMATYDDI,
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§ 22. Meron pacyera cevenuii
no

pa
BATh HOPMAILHLE CCYCHHS OICMEHTOB TO
TIPOYHOCTH HA OCHOBE cmmoia METOHKH HE-
3aBUCHMO OT ap-

1. Cymmocts Meroaa. IMox mpeneibHbiM

\aTyp Baurpuiln oF npeusapiTensioro
HATSUKCHUS ApMATYPH! (Kpome OBecricuc-
HUS BOIMOAHOCTH TIPUMEHATE 118 APMUPO-
BaHIIS BLICOKOTIPOYAYIO CTAJIE) 3KTIONACTCH
B YAUTHHEHY YIPYTOit CTAN PAGOTHI (cTa-
ans I, ov puc 78,a) Eemw n aemcate 603
NPEABAPHTELHOTO NALPMKEHUA TPCIIMHLY
TOABIIAIOTCA TP BHCIINCM MOMEHTE, COCTa-

TaKoc KOHCTpyKuuu,
TGl JIOCTHKEHHS KOTOPOFO jaibHeimas
SKCIUIaTalHs  CTAHOBWTCH —HEBO3MOKHO
BCJICACTBHE TIOTEpH uecyliell criocobHocTH
(MpeAeLEBIE COCTOAHTS TEPBOH  TPYIILI),
BCICICTBIE  HEJOMYCTHMBIX  TICPEMEIICHMH
W MECTHBIX HOBpeX/icHull (IpeaeibHbe co-
CTOSHIA BTOPOH TPyHILI)

MeToj1 paccTa CeueHui 10 IPEAC, HIM

10 15% ot 0, TO
B NPEABAPHTENLHO HANPSKCHHOM SJICMEHTE
onu ofpasyiorcs mpu marpyske 70 809% or
paspyiaiomeit

Havanmo moramienus npeaBapHTCIbHBIX
HATIPKCHHI B APMATYpE 3aBUCHT OT BeJiH-
AHHbL OTHOWICHNA Oy, /0, YoM Membize
5TO OTHOWICHUE, Ten TPH BOJBIICH Harpy3-
Ke HAMHETCA MOramenue 1PeiBapuTeiLHOro
HANpmKeHus B 1Ha06opot (puc 80)

B ciysac o, =0, NpaKTHICCKH e
Berpevalomemcs, Momenr M, Hadama no-
TAWICHAS  PCABAPHTEILHOTO  HATPSKCHUS
apmatypsi coctanut 0,6 0,8 OT paspymiaio-
mero Momenta M,,, Ilo Mepe crukerus Be-
b o, orHomenne M,/ M., upu-
BamKaeTCs K eunnIe

Tpu maTsxenun apMatypu ma 6eron
TI0CTICAOBATELIOCTS 1 OBILAA KAPTHHA W3-
MEHCHUS HATPSKCHHOIO COCTOSHUA HICMEH-
Ta OCTAIOTCA TC Ke, 4TO W NPH HATHKCHAN
apmatypht Ha ynopst Hekoropwie oTmmuns
COCTOAT B HA3HAYCHUM BE/TMMUILL HATPSIKC-
1, KONTPOJMPYCMbIX TIPH HATSKCHMN Ap-
MaTYphi, ONPCACICHIA NOTCPh HATPAKCHHH
W WX PaCHpeiCCHHC MEKY TEPBHIMH
H BTOPHIMU NOTEpAMI (M § 12)

Mgz

uTO 3a mepuox
HOPMAUBLHOH SKCIUYATAIMH 3JAHUE He Ha-
CIYOHT HH OAHO W3 MPEACHLHLIX COCTORHM
JU1% KOHCTYKIWMH B LCIOM I OTACTHHLIX cc
wact TO KC BPEMS MCTOj1 pacuera ceve-
HUii 9JICMCHTOB 110 IPCACABHEIM  COCTOS-
HUSIM UMCCT H HCKOTOPLIC HCAOCTATKH  He-
SCHOCTL B ONpEAEHCHMN OBWEro 3amaca
TIPOYHOCTH KOHCTPYKIWMA B 1CIOM, YCHOK-
HCHIC B CONOCTARJICHMM PACHCTHBIX BCJUYMH
€ IKCHCPHMEHTANBHLIMA TAHHLIMH, pacipe-
JAenenie Koo puumenToR 3amaca o Mmare-
pUATAM HC TO3ROJSCT MPOCTO yWHTHIBATH
[IEPEPACTIPEACICHHE  yCuMH MKy MaTe-
PHAIANH, TPEAOTORCHC O OOBpENCH-
HOM o
IpouHOCTH GeToMA W apmaTypuoi cramn
B HAuGOICE HATPYKCHHOM CCHCHHM HJICMCH-
Ta Mo BEPOSTHO

Pacyer 10 HPEAEHBHBIM - COCTOAHUSM
KOHCTPYKIMH NPOU3BOAAT JUIA BCEX Crauuii
3 . Xpawenue, T
HUE, MOHTaX W IKCIlyaranus PaC‘ic‘rm:lu
CXCMBI I0/DKHBI OTBCYATL TPUHATHIM KOH-
CTPYKTUBHLIM PCUICHHSM M RaXIOMy M3
TICPCHHCIICHHBIX TIEPUOIOB

Veunms B CTaTHYECKH HEONPE/EIMMBIX
KOHCTPYKUMAX TIPH PACuete 10 NPEieIbHbM
COCTOSHUAM NEPROl M BTOPOHi Ipynn ompe-

JCISIOT, KAK NPATILIO, € YICTOM HEYIpyrix

[u-2% o i GeTOMA W ApMATYpDI B HAII-

) s TPCLIME, A TAKKE C YUETOM B HEOGXO-

08— + JWMEIX - ClyasnX  1epOPMHPOBAHHOIO  CO-
471 S crosuis

JUis KOHCTpYKiuli, METOMMKA pacieTa

p \ XOTOPHIX © YHETOM HEYpYHX CBOWCTE o~

Puc 80 3uavcine Myy,/M, B 32BHCHMOCTH OF
BEIHUHIb IPEBAPHTELHOTO IATPRRCHWA APMA-
2 "

Jie3obeTona HE paspaboTama, a TakKe jUis
IPOMEKYTOMMBIX CTaMit PACIETA ¢ yHeTOM
HeynpyrHX CROMCTB Kkene3ofeTona (Hiepa-
IHOHHLIC  METO/IBI,  METO  HONPABOYHLIX

TYPHl Gy M NpOUCH ey
S]EMEHTA. NPAMOYFONLHOLO CCHCHUA

), YOUWIMS B CTATHHCCKH He-
OMPCCUMEIX  KOHCTPYKIMSX  JIOTyCKACTCR
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OUPCACAAT, B MPCLOMOKEHHN HX PAGOTLL
B yupyroii cragum

OPHO-MOHONUTHEIC ~KOHCTPYKITUM, @
TAKKE MOHOJNTHbIC KOHCIPYKUHH C KCCT-
KOii PMATYPOii PACCHHTHIBAIOT 110 NPOUHO-
CTH, OBPAIOBANWIO U PACKPHITHIO TPEIUHE
W achopMaumaM T ABYX CTAXMH WX pa-
60ThI @) 710 NPHOGPETCHHS MOMOIMTHLIM
60TOHOM 3a1HHOH TPOHOCTH Ha BO3ICH-
CTBNC HATpY3KH OT Beca GCToNa W PYTHX
HATPY30K, ACHCTBYIOIMX Ha JAHHOM STane
BOIRCICHIS KOHCTpYKIWH, 6) mocne mpi-
OBpeTens MOHOIMTHLM GETOHOM 3aa-

(161 15) WM 3a4310T B TCXHONOFHYCCKOMH
waCTH TpoeKTa

C 1esibio yueTa BIWSHUS ATHTENBHOCTH
JCHCTBHSL HATPY30K Ha TPOYHOCTH Gerona
PAAMYAIOT TOCTOSHAKIE W BPEMEHHHE HA-
rpy3xu T10/l NOCTORHAKIME TTOHAMAIOT Hia-
FPy3KH OT COBCTBCHHOTO BECA KOHCTPY K,
JIaBJICHAS TPYHTOB, NPEABAPHTEILHOTO Ha-
npsokenus  apmatypet  Iloa  BpeMeHHBIMI
Ha-
TPY3KH W HArPy3Kd OT aTMOCHEPHBIX BO3-
JelCTBuH, 4 TaKKe ApyTHe HATDY3KH, Ci-
CIBYIOWIHE 1A BICMCHTH KOHCTPYKuHi iic-

0 TP @ HarpysKa,
Ha STANE BOBCACHUS W IKCIIYATALAN KOH-
crpyKimm

. wkanpnbie narpysiu. K mepru-
KAJILHRIM OTHOCST HATPY3KH OT BCCA KOH-
CTpyKuutii B BPEMCHIHIC (0JIE3MLIE) HATPY3-
K HopMarTuBRbIC HATPY3KH OT BEca KOH-
CTPYKUMH ONPEAENAIOT 1O pa3sMepaM oJie-
MCHTOB B COOTBETCIBMM C IUIOTHOCTBIO
MaTepuaion  BpeMCHHKic  HOPMATHBHBIC
PABHOMCPHO  PACHPE/ICICHABIC — HAFPY3KH
NPUHUMAIOT B COOTBCTCTBHM € HOPMAMH
B

3ananacMyio HOPMaMI BPEMCHHYIO Ta-
IPY3Ky YUHTHIBAIOT B TIOJIHOi MEpE 1P pac-
YETE IIEMCHTOB NIEPCKPLITHIL C OTHOCHTEIh-
HO HEBOLION TPy3oROH Miom@nbio  Be-
POSTHOCTE  OHOBPEMCHHOTO  3aTpyXKenus
GOMBIINX TUIOMAACH NOAHOMH BPEMEHHOI Ha-
Py3KOil BCCHMA Maja, HMTO y4HTHIBAIOT
B PacueTe yMHOKCHHCM BPEMCHHBIX BE

KaJIbHBIX HAIPY3OK HA NOHWKAIOIME KO-
Quumentri Tlpu pacuere Ganok u purescii
€ TPY30BO#i NIOWA/BIO A, Harpy3ky, yka-

3auryio B 1abn 15, no paspeienuio co-
Tatuuya 15 3nasenws wpe warpysok
Bpevcimas pamionepiio
Inanus w nomenienns I/ CHHAR
afn HopMATIIIAS HArpyiKn
kH/w2
1 Knaprupu xunx sgunl, cramiiuie noweueiue perorax fo- 15
KONBHBIX i
HoMOD OTAA, MAHCHOMATOD, GoMGHAN 1 cai mpucn
2 | Caywebnnie K 2
chtic, MOMELIEHIE JApERICHIN. pOGOTEENY, BEORIE TOMELE.
HAR (rapAEpOGHbIE, JYUIEBHIC, YMLIBAILHbIE, YOOPHbIE)
3 | KaGwners w aaGopatopi yweOnux sapeacaii, noweutenma | o neiictayioueit
CHCTIO-WMHCIMICAVNLIX CTanlbl, Kyxin obuccTennbix snansii, | Nrpyaxe, wo. ne ve-
Tnau, nee 2
4| Zam
wnTasLALe 2
obenenmme 3
coGpanmit n ommpan, 4
ci ToproBue, BLIC) c Mo i
narpysie, Ho > 4
5 K apxubu, cenbt cs i =5
6 | Tpudym
© SAKPEIICHLIM CUACHDAMI >4
U CTOSMMX IpHTEACH >s
7 | TNponsnoncreesnuie n cknanckme momeienus
USCT CTAUIOINIOTD oSopyACbIA 23
yecra o 1B XDAHCHMH MATEDHAIOD >4
cTxik OBOpEMEARUA | peboTE oGopynobanms 215
8 | CommcroxosmAcTReHHIE MOMEdehH
U MEIKOTO CKOTA >2
» kpynnoro » =5




OTBETCTRYIOIMX HHCTAHIMH, 1ONyCKAETCS
CHWXATH B CKIAZiaX, TAPAKAX W TPOWIBOA-
CTBEHHbIX 3NaAHMAX

a) JUlg MOMEIUCHHUH, YTOMSHYTLIX B T
1w 2 Tabn 15, ymHoReHuem Ha koo(iu-
et (npu Ay, < 18 M2)

ay=03+3// Ay

KeA0r0 PoKMMA PaboTH); 2) HArPYIKY OT
cieronoro Hokposa s ans 111 . VI Kmama-

seckx paiionon, ymemblcryio 2700
Hjv?, s, = (s — 700), H/m2, 3) marpysry na
nepekpuTHa  3uanmit 500 H/v®— ama

Kuamx movemenmii u 1000...2000 Hfwi2,
Wi S0% OT KPAaTKOBPOMCHHEIX —Harpy-

(200 3ok~ pns coyweBu  mowemenui (oM
6) s nomemenui, yrowanynix » o CHull 201.07-85)
Moy kpar Ha-

4 Tabn 15,

(P Ay > 36 M)
ay =05+ 3/ Ay, (121)

Hpn pacicte Roonn, cren, dywiavier-
TOB 1 i Harpysku,

TPy3KH OT JeTaiedl W JIHOACH, HAIPY3KH HA
HCPOKPHITHA KWILIX 1 OBICCTREHIbIX 31a-
Huit, HArPYSKM OT TPAHCIOPTHHIX CPEACTB,
TIOJIBCCHBIX M MOCTOBHIX KPAHOB, HATPYIKH,
BO3HHKAIOIHE TIPH  H3TOTOBICHHH, TPAHC-

B TaGa 15, JOMyCKACTCH CHIKATh
a) 1% mOMCICHIH, YIOMSNYTIX B I
w2 Taba 15, yvmoxemmem ma Koadu-
o
n,=03+06/)/n, (122)
6) /u1n noMeeHHH, YIOMANYTLX B 11
4 1aba 17, ymuoxenem na koobumert

N, =0,5+06/)/n npu n>2, (123)
FIE 1 MHCHO YHNTHBACMBIX B PACYCTE 10~

JHOCTBIO 3ArPYKCHIBIX NEpCKpLITHIL (HazL
paccMaTPHBACMEIM cevetmeM), npH 1 =1 1
1

H MOHTa)e KOHCTpYKUWi,
CHOFOBHIC, BOTPOBLIC 1 FONIOICILIC HArpy-
Kd 32 BLIETOM COOTBCTCIRYIOUIX [UTH-
TeHEX ¥acTeil BpemeHHbIX Harpy3ok Ha-
UPUMEp, CCIW HAFPY3KA OT CHCTOBOTO TNOK-
posa s cocrapasier 1500 H/m?, 1o ammress-
sas marpy3xa s, ot mero Gymer 1500 —
—700 =800 H/m?% a LpalkoBPEMCHBBH
S0 = 1500 — 800 = 700 H/m?

Ilpu pacuere KoJIOHH, cTeH U dymIamen-
TOB MHOTOITAKHBIX 3/AHUI BEPTHKATLHbIE
Kpar Harpy3KH
110CPEACTBOM yMHOKeHAS Ha Kod(pdumment
COuCTANMSA HATPY3OK

n=a+06/)/n, (124)

B 3 u oT TCJARHOCTH
W xapakrepa ACHCTBAS Pasiuyalor JumM-
TCALHBIC BPEMCHHBIC HATPY3KH, KPATKOBpE-
MeHmble W ocobnie Takoe pasjeicHue 1o-
3BOJIACT y4ECTh PAa3HOC CONPOTHRICHWE Ge-

TOMA JTMTCILHOMY W Kpat

rae o — 03 nas
KUIBIX JIOMOB, CTyKeOHbIX 3uanui, 0B
KuTait 1 0,5 — U IPOUIBOACTBCHHEIX, H-
TANbHLK,  COOPANNN, TOPrOBHX  3A10B;
N — NCAO 3arpyKeHubX TEpCKpLITHi Hax

1

JICHCTBUIO HATPY30K (pa3sHuua B CPEHEM
15%)

TIOA BPEMEHMEIMHU UIHTEBHRIMI TOHM-
MAIOT HATPY3KHH OT CTAINORAPHOTO 06OpY-
JIOBAHUS W XPAHHMBIX MATCDHAJIOB, JARIC~
uMs Tasos, KWIKOCTGH W ChIywnx Tei,
THTIOBKIC HATPY3KM Ha TCPEKPHITUS B 1IOMC-
JEHUAX 3HANNi, BO3JCHCTBUA OT yCauKu
W HON3YHeCTH GETOHA; TEMIEPATYPHEIE BOY-
ciicrons JUBTCBHOCT, AGHCTAIA Harpya-
Kn 3 cHwKacT
KOCTh  yBC/MYMBACT Jc)OPMAIHN HIICMCH-

paccuauT upu

n=1, npu n=9 n=07

K 0coBBIM OTHOCAT HATPY3KH OT CeHC-
MWYCCKUX W BIPBIBHRIX BO3ACHCTBU, BO3-
ACHCTBUT, BLI3LIBAEMDBIX PE3KUMH  Hapylle-
HMSMU TEXHOJOTHIECKOTO  MPOLECC, Bpe-
MCHHOH HEHCITPABIMOCTHIO WM TOJIOMKO#
oBopyosanug, or  Bo3jcHCIBHE, PIbI-
BACMLIX HEPABHOMEPHOIi jichopmaiie i -
HOBANMIt (IPH NPOCAJIOYHEIX PYHTAX, JaMa-
UMBAHMK [PYHTOB WH OTTAUBAHHH BEYHO-
MEPJILIX TPYHTOB, FOPHLIX BLIPAGOTKAX 'l
Kapcrax

P3 )

TOB JLIS yueTa STOL0 PACHCTOM K JUld- Inpmomnumue narpysu.  Jlis
TEABUBIM HATPYIKAM OTHOCHT 3 ropu3on-
HACTH KPATKOBPCMCHHBIX HArpy3oKk 1) or  TammHoi llarpylxoﬁ ABaseTCa jieficTnue ne-

OJAIOTO MOCTOBOTO Wi OMBCCHOTO Kpaiia
(yMuoxentioro na 0,6 — Juis KpanoR cpesie-
YO peRuMa paGoTh, 08 — Us KpaHos -

(pa Ha uX mapyxHbie crent, OHa cocTow
W3 JIBYX YACTCH — CTATHYCCKOM W juHaMuve-
CKOM
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Crartuueckast COCTaBIfIOMAs NpPeacTa-
BIRET COBOH OCPEANCHHLLT BO BPEMEHI CKO-
POCTHOH HANOp BETpa Ha 31aHWe  Hopwma-
THBHOE 3HAYCHUE CTATUYECKON COCTABIISIO-
weii BeTpoRoii HArpy3Ki

=docdyy, (125)

Ifie go— ckopocTHOi Hanop mpu v, =1 Ha
BLICOTE 10 M HaJl OBEPXHOCTRIO 3EMJIH, 3a-
JIABACMBII HOPMAMH B 3aBUCHMOCTH. OT Teo-
rpag o paifona cr crBa,
¢ — aspoaumammeciat kodpGuIMeHT, ¢ =
=14 s 3jami ¢ IPAMOYTONLABIM WM
63KV K IPAMOYFOJLHOMY TUIAHOM H 10
9KCHICPUMEHTAILHIM IAHHBIM €O CIOKHBIM
mnanom, 8 — kodddHIMERT, yuHTHIBAOMNTT
H3MCHCHHE CKOPOCTHOTO HATIOpd OT BHICOTHI
M THN@ MECTHOCTH

TIpH pacueTHLX BETPOBLIX HAPYIKAX
Kkoopuuuent maexnocrn v, =12 [una-
MUYECKAS COCTABIAIOIAS BETPOBOH Harpys-
KM XQpaKTepu3yeT BIMAHNEC CHT HHCPIHM,
BO3HUKAIOIMX TIPH KOJeOGaHusX 3aanug OT
nyjbcanui  TypOyJICHTHOTO BETPOBOFO 1HO-
ToKa (u1a spani mhcoTol Gosee 40 )

Tpuncnentoe yekoperue

1=, 5 0t /(5 i) 29

TAC  m,— Macca  yHacTka, 4, @,— OT-
HOCHTEJILHEIC OPJMHATEL, COOTBETCTRYIOLME
CePE/MHE J-TO W N-TO YYacTKOB, IPH Koseba-
mm coopykemas  no i dopme,

HOpMATHBHO#
BCTPOROfi  HATpy3Ku Ha M-t yHACTOK,
r—uncio  yuacrkon, 7y — xoadmmucnt

MyJIbCAIMH CKOPOCTHOFO HATIOPA it cepe-
JutnLt n-ro yuacrka (M CHall 20107 —85)
Cymvaprpiii arubaionmii MOMEHT o1
CTATHYECKOH W JIMHAMHYECKOH COCTARJIAIO-

X
A=Tat '/ 2 0t (129)
TJ1e o, — MITMBAIONM MOMEHT, NoTIepeyHas
WM TPOXOMLHAA CHIA, NEpeMeluenue o
CTATUYECKOH COCTABJIAIOIICH BETPOBOI Ha-
IPY3KH, Yy~ TO KE, OT JHAMINECKOH CO-
ii BeTPOBOII HATPY3KH IpU KoJic-

HCHHE <o~
cranasmowe  erponoli  marpyske  ana
MHOFOITAKHLIX 34aHHH C PABHOMEPHO pac-
npeaeieniol Maccoll UpH  yueTe TONLKO
Tiepuoii opMB  COBCTRCHHLIX  KoeSamui

Q0= 4q,0vE, Y, (126)

TAC g,— HOPMATHBHOC 3HA4CHHC CTaTHYe-
CKOl  COCTAR/FIOIIEH BETPOBOH  Harpy3Ku
upn y,=1 Ma ypomne Bepxa jauus,
% — kodpuuuenT, yunTLBAIOWHH NepByIo
(opmy coberrenmbix  KoncGanmii 3anus,
Vv = KOOpUUMEHT,  yuuTHIBAIOIME  MPO-
CTPANCIBCHAYIO  KOPPE/ALUIO  1IyJlbCAIH
CKOPOCTH BETPa 10 BLICOTC W (hPOHTY 3ia-
nust, &~ koo(punment  gunamayHocTH,
¥ — KOOQPUUMCHT NYJILCAAN  CKOPOCTHONO
uanopa JUIS BEPXa 3anns

3naueHue
c()clamunmuwl BCTPOBOIE HAIPY3KH € yue-
TOM WHCPUHONHBIX CHJI, IPUJIOKCHNBIX B CC-
peiHe yyacTka ¢ HOMEpPOM J Tipu Koncba-
HUSX COOpYKeHMst 10 1-ii hopme,

Qak, = mEMYs
TJIC M~ MACCa 1-10 YUaCTKa, COCPEIOTOUCH-
Has B ero cepenune, kr ¢?/m*; & v —om
B dopmyiic (126), n yeko-

(127)

Gamnax 1m0 i (opMe, S — UMCIO yuHTHI-
BACMBIX B pacueTe (opM KoJicharmil

B GosmluuHcTBE Caydacs Ut 3aaHui
C TPAMOYIOBHBIM TLIAHOM, PaCHCTHHIMH
BeT-
POBOH HArPY3KH — NPOJIOJILHOE W NONEpey-
HOC, UPH HTOM HAIPY3KA KAKAOIO W3 Ha-
npaBiennii UMeCT /Ba 3naKa

BO3JACHCTBEA  BETPa HA  MHOFO-

STa)nbie 3anus (0COBEHNO NOBHIMIEHHON
STAKHOCTH) ABIACTCA BECHMA COKNOH TpO-
GJIEMOI, (4K KAK BLICOKUC 1 NPOTAKCHHbIE
37aHUS UMEIOT IDIOXO OGTEKACMBIE (OpMBI
TONEPEYHbIX Ce4CHUit 1 06IaKaloT 3auacTyio
BOABLIONH FHOKOCTEIO W MANOH BEIMUHHON
KOHCTPYKIMOHHOTO JIeMI(UPOBAHN]  KOJIC-
AHMI

TlomMumo uHamieckoit cocrapasiomel
BCTPOROH HA'PYIKH, BEIBIBACMON NyJihca-
IHMAMH CKOPOCTHOTO HANOpa, Cieiyer yka-
34T CIUE HA JIBA BUJA BO3GYKICHUS KOue-
Ganuit BLICOKUX 3anuii, BOIHMKAIOLLUX NPH
BIAMMO/CHCTBIN  COOPYXEHIS C NOTOROM
BeTpa
@ lleproe — Buxpenoe BOIBYXKACHHE KOJiC-
Gammit (serponoit pesonanc) Heobxomumo
HPOHIBOANTL OBEPOUHBIH pacueT Ha pe3o-

PCHie CCPEAMTBL J-T0 yUacTKa, w/c*
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Harc, PH TAKNX CKOPOCTAX
BETPA, KOTJIa MACTOTA CPLIBA BUXDCH COBNA-



rpynTH

naer ¢ 4acToTOl cilon,

3j1aHHs /g =13

@ Bropoe — snicie To Hasm- K T HAZCKIOCTH Yy, ATH Ha-

BaTh TajonupoBanueM  I'ajlomipOBAHWIO  Ipy30K Ha NEPEKPHITHS W JCCTHUUB! (Bpe-

LOABCPACTBI  II0XOOGTCKACMBE IHOKHC MEHHEIX HAFPy3OK) IDWHHMAIOT PABHEIM. 4)
¢ a He-

D
Vkazamus 10 pacycTy W MCEPONUpHATHS 1O
YMEHbIICHIIO KOJICGaIHIi TAKOrO BUjA yCTa-
HABIWBAIOT 1A OCHOBAHMH J@HHLIX a5P0-
JIMHAMHYECKHX WCIBITAHHIT

eHCcMAYeCKUe BO3JIHCTBUS HA MHOTO-
STAKABIC 3/@HHA Tak XKe, Kak W BETPOBLIC
BO3JCHCTBAS, XAPAKTCPH3YIOTCS BO3HUKHO-
BEHWEM CHJI  WHEDIMH, [PCHMYIIECTBCHHO
ropHIONTAIINIX TIPAKTHICCKAR MCTOIMKA
pacueta 3jammii Ha ceficmuueckue Bo3jeii-
CrBNA NpuBCCHa B PYKOBOACTEE 110 IPOCK-

npu HOpMaTuBHOM Harpyske Menee | kH/m?
Ypo=14,6) 10 %, 2 S KH/M® v, = L3; 8)
10 e, 5 kH/M? 1 Gosee yg,= 12

Kosdhuimenr HanekHOCTH MO CHEFOBOIl
HATPY3KE Yy, UPUHUMAIOT B 3aBUCHMOCTH OT
OTHOIICHUS MACCHI KPHIIUA K Macce CHero-
BOTO MOKPOBA

.1 uGonee 08 06 04 u menee

e
15155 16

D7 Y

5. Cremenb OTBETCTBEHHOCTH  3/IRHMIL.
Crenenn OTBETCTBEHHOCTH 3aHUH  OueHH-

KUIBIX 1 31a-
o HEIEIOBCTOHHBIM KAPRACOM, BOIRO-
JMMBIX B ceficmuncekux paiorax (M, 1970)

PaccunThIBAg MHOTOITAKHEIC 3aHHs HA
CeHCMHUYECKHe BO3CHCTRUS, CleayeT NOoM-
HUTE, YTO B OTJIWYHE OT BETPOBOH HATPY3KH
nepuost cobernennx KoeGanmit T Henoc-
PCCTACHIO ONPEAC/ISCT BOJMUMHY COHCMU-
MECKUX CHUL, TIPHYEM YBCIMYCHNC KCCTKOCTH
3anus yMenbiaer T u yBe/uMBACT Ceffc-
MHUCCRYIO HATPY3KY

4. HopMaTuibie n pacuernbie WArpyIKu.
Tlo HOPMATHBHLIME HONMAIOT Harpy3K,
YCTAHABIMBACMbIC HOPMAMH 110 3apaHce 3a-

BajoT MaTepuaiLHOrO M Co-
IMAIBHOTO YILEPOA TP WX NPCKICHPEMEH
Hom Ipu npoext
CTEIEHL OTBETCTBEHHOCTH 3jlaHuil ywHTLI-
BAIOI yMHOKEHHEM PACYCTHOW HAIPYIKM Ha
KOI(PGUUHEHT HANCKHOCTH Y, TO HazHAue-
B 3aBUCHMOCTH  OT
KIJIACCA OTBCTCIBCHROCTH 3JAHMH JUIS KJac-
ca 1 (rnasmwie kopnyca TIC, ADC, Tesicru-
JMONHLIC GAIMH, NPOMBILICHHbIC TPYGH,
BEICOTON Gostee 200 M w ap) v, =1, s
Kiacca 2 (31aMHS IPOMBILICHHOTO W Tpa-
JKIANCKOTO  CTPOUTEILCTBA, HE BXOASALME
B Kknaccsr 1 u 3) y,=095, ans kiacea 3

JIAHHON BEPOSTHOCTH cpesHux
SHAYEHWH WM 110 HOMMHAILHBIM  3HAve-
UM HopMaTHBALIC HArpy3KH OT  COG-
CTRCHHOTO Beca KOHCTPYKIMH ONpEACIAoT
O Pa3MEPAM JIEMEHTOB B COOTBETCIBUH

HKAIHIE  IOMA,  PASIHIHKIC
AL 6C3 TPOICCCOB COPTUPORKH U yria-
KOBKH, BPEMCHHBIC 3/1aHHS H COOPYKCHWS)
T =09

6. Tlpeneabusie

cocTomwms  nepBoit

¢ womHoCTHo  MaTepaion  Bpewerii  rpymbi. @ PACIET CuCiil SICMENTOD N0
HopvaTHBILIC pacup COCTOAHISM NEpROi rpynmLt
JICHUBIC HATPY3KH OPHHNMAIOT B COOTBCT- JOJUKCH OGCCHeudTL KOHCTpYKumio 1) or

CTBUM ¢ HOPMAMU B 3ABHCHMOCTH OT HA3HA-
e nomoewenwii (cv Tabn  15) win
3312107 B TEXHOJOTHIECKOH 4ACTH MPOCKTA

Tlox pacueTHLIME HOMIMAIOT Harpy3KH,
HCTIONLIYEMBIE B pacuerax KOHCTPykiMi Ha
POYHOCTL W YCTONNHBOCTE WX nosyuaior
YMHOKCHUCM HOPMATUBION HATPy3Kit Ha
KOO ppUIICHT HAICHHOGTH 0 WATPYIKE g =

A rq
Kowh{buuucm HAIEKIOCTH Yy JUIA Ha-
IPYI0K  OT COBCTRCHHOH Macchi  CTpom.

XpYTIKOTO, BIKOTO WIM WMHOTO XapakTepa
Pa3pyIICHus (PACUET MO MPOUHOCTH ¢ yue-
TOM B HEOGXOMMEIX CIIyHasX IPOTHGA KOH-
Ccrpykmu mepen paspymcnuem), 2) yera-
I0CTHOTO Pa3spyuICHus (PACYCT HA BHIHOCIM-
BOCTEL KOHCTPYKIHH, HAXO/BULMXCS IO BO3-
ACHCTBIEM MHOTOKPATHO TOBTOpsowmeiics
Harpyski), 3) NOTCPH yCTOMMUBOCTH (GOPMBE
KOHCTPYKLIHH (PACHCT i1 yCTOHUMBOCT TON-
KOCTCHHEIX KOHCTPYKIHH W T 1) Wil ¢e 1o~
foKeHMs  (pacuel  Ha  OUPOKWAMBAHHC
n

TCABHBIX  KOHCTpYKIit
4) ¢ miotHocThio Gosee 1800
g = 1,1, 6) ¢ wiorrocThI0 18 Kr/™M?
W MeHee Yy = 1,2, B) W3ONSNHONHKIE W Bbi-

cren, pacuer Ha
BoMALITHE), 4) paspylucAns mox  COB-
MECTHLIM BO3JCHCTBUCM CHIIOBLIX (akTOpoB
W HCOMArOUPHSTHEX  BMAH  BReIIHC
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CpUIb. (IEPIO;WMICCKORO. Wil TIOCTORHHOTO
RO3/CHCTBUS ArPECCHBHOI cpeinl, nCHCTBUS
IOLEPEMEHHOIO 3aMOPAXABAHUA W OTTaH-

QJIEMEHTOB  KEJ1e306ETOHHBIX
KOHCTPYKIMH 1O MPENEABHEIM COCTOSHAAM
1CpBOH FPYIIE! NPOH3BOAST

@ Coyuait a—na JCACTEAG TOCTOSHHEIX,
JUIMTEIBHBIX W KPATKOBPEMEHHEIX Harpy3okK,
KpOMC HATPY30K HENPOJIO/IKUTEILHOTO AEH-

MeirTon My IpHHUMAIOT OTHOCHTEILHO OCH,
npoxoxsieH uepe3 HaWGonCe pacTsHyTHi
(Mt Mestee KAL) CTCPKCHD apMATYPHL,
Fj— 10 e, 0T HAIPY3OK, HCHONBIYEMBIX
NPH pacieTe MO Caykao

HopMbi pa3spelliaioT NPOUSBOAUTS pac-
MET TOJKO O ClyUaso 6 W UpH HEBLNOIE-
man yenosns (130), mpumamas pacuermsie
conpoTaBCHIA GeToRa Ry 1 Ry (1P Yz =
=1) ¢ m}tl:ﬁ)muacl-rmm Yo =09 Fy/F),

CTBH: " oT Tpamc-  YUHT b JeHCTRUS Ha-
nopTHblx CPelICTR, HArpy3Ku, BOSWMKaOWHE  TPYIKH
pu war XpaHcHuH, - CKATBIX DJIEMCHTOB,

POBaHIN W BOIBCACHUN), A TAKKS Ha JCit-
CTBHC 0COBMX HATPY3OK, B 3TOM Ciyuac
pacietic conpotmcry 6etona cxario

PACCHHTHEACMEIX 110 RE/C(HOPMAOBATHOI
cxeme, snavennn Fr w Fyp onpeacasior 6e3
yiera nporuba siementa s KoHCTpyK-

i, oke B yciomusx, Giaro-

u Ry,
B mpuiok 3 W 4, DpumaMaloT ¢ kodbiu-
IweHTOM Y, = 0.9
@ Cuyuait 6 — ua qeficTBue Bcex Harpysox,
BKIIONAS  HATPYSKH  HENPOJOIKHTCTLIONG
ACHCTRHS, B TOM ClyHaC PACHCTHBIC COTIPO-
TaRscHus Getona R, W Ry, NpUBSICHHbIC
B npunok 3 w4, npumavaior ¢ ko -
WHERTOM 7,y = 1,1, ccta TpH yueTe 0coBHX
HATPY3OK COTIACHO YKAJAMIAM  COOTBET-
CTBYIOIUMX HOPM BROJAT JOTOJHHTENbHbII

PHSATHLIX U1 NAPACTAHEA NMPOMHOCTH Oc-
Toma, yciomae  (130) Gyt  mwers
s — £y <09 Fy, a Kosppumaent 7, =
=Fy/Fy

Tpu pacieTe HICMCHTOR COOPHLX KOH-
CTpyKumii Ha BO3ACHCTBHE ycuIwMi, BOINW-
KAIOWIX TPU WX WITOTOBICHHH, MOIHEME,
NEPeRoIke 1 MOHTAXRC, MAPYIKY OT COB-
CTRCHNOTO BEca 5:ICMCHTOR BBOMAT B pactet
¢ KoapunmerTOM MHAMIIHOCTH 1,4 — npU
NOABEME H MOHTAXC W 1,6 — NpH Tpaucuop-

KOI(puIUCHT yciioBuit paGoTe
Upu  ywere CceHCMHMYECKMX HAIpy3OK), TO
TPUHAMAIOT Yy, = |

ECilu KOHCTPYKIMH IKCILIyaTHPYIOT B ye-
JIOBUSX, GJArOMPUSTHLIX IS HAPACTAHWS
TPOYHOCTH GeToHa (TBEPACHHMC 1Oj1 BOJOM,
BO BJKHOM TPYHTC Wi WpH BIAKHOCTH
OKPYKAFOILEro BO3jlyXa Bhiue 75 %), To pac-
YET N0 CyHalo A IPOMIBOAST TpH Yy, = |

VCIoBus IPOYHOCTH HJIEMEHTA JIOJIKHO
YAOBJCTROPSTHCS KAK 10 CIly¥aio a, Tak
W 10 cywaio 6 Tpu oTcyTCTRHM HATPY3OK
HENIPOJIOJUKHTENLHOTO  JIHCIBHSA, a TaKKE
aBapRITHBIX, PACYET NPOYHOCTH UPOM3BOAIT
OJILKO 1O Cllyuato @ [Ipw nastuHy HArpy3oK
HETIPOJOIKMTENLHOTO ACTICTBHS WK aBapHii-
HbIX HATPYIOK PACYCT HPOYHOCTH MPOM3BO-
JISIT TOJIBKO 1O ciiyyalo 6, eciiu yjoBJieTRO~
pscTcs yerosue

<082 F,

(130)

rac Fy— yewme (Moment M, momepeusas
cunia Qp win npopomsmas cura Nj) or ma-
FPY3OK, HCTIOJILIYEMLIX TPH PaCeTe 10 Cliy-
4Al0 4, TPW HTOM B PACYCTE HOPMAJLHLIX
CeyCHMH BHCUCHTPCHHO HAIPYKCHHBIX Jic-

148

HOPMBI PA3PCIIAIOT CHIKATH 10 1,25, ecim
ITO HOATBCPKCHO ONBLITOM NPUMEHEHHs
KoHCTpyKuui

PacucT UPOWIROMAT 1O  HOPMANLHEIM
W HAKJIOHABIM CCYCHUSM HA BO3/eHCTBUE
BHCIUHMX HATPY3OK, 4 TIPH HATHYWH KPyTs-
IUMX  MOMCHTOB  Takke 10  Haubojee
OUACHHIM  IIPOCTPAHCTBCHHEIM  COCHUAM
KpoMme T0ro, NPOUIBOAT PACHET Ha MECT-
HOE JCHCTRUC HAPY3KH (CMATHE, NPOAB-
sanm., o1pum) OCHOBHOC yclIOBUE TPOUHO-

T y u3  yeaosus

ullyl[mlllux W BHCLUHHX CHJI B CCNCHHSX 9Jie-
MCHTOB  BLIDAKAIOT HCPABEHCTBOM

FSE(S Ry Vo Yoo R Yo vah (131)
rae F - nuemuce youme 1llpo/uulwum cuna
wsr MoMeH
cuna Q) F,-cymma myrpemux  mpe
JICHLHBIX yCHIWMil, T ¢ TEOpeTHYCCKAs Munu-
Mabuas  HECYas CrocoGHOCTE  cevers
IEMEHTa, § — FCOMCTPHICCKHE XApAKTepH-
crukn ceveinsi, Ry, Ry, ~ nopmatumime co-
NpOTARICHAS GETOBA W APMATYPH Yy
Yy~ COOTRETCTREHHO KOO(UUMEHTI H1ajek-




HOCTH 1O GeTOMY W APMATYPE: Yy
Yyy— KodhuIEHTH yCiOBHi PAGOTH GeTo-
HA M apMaTyphL.

Hepagencrso (131) nokassiBaer, 410 3Ha-
vemns M, Q wiu N B CCUCHHH SJICMEHTA OT
BHELIHMX HATPY3OK MpU CaMBIX HEGNAro-
TPUSTHBIX YCIAOBWAX HE JIOMKHBI TIPCBEL-
WATH €FO TEOPETHYECKYIO MUHHMAILHYIO
HecyILyIo coco6HOCT, FC/M HepaBeHcTso
(131) e coBmosactcs, T WPOUHOCTE KoH-
CrpyKian He obecrievera

Tlpenennauii MomeHT, Hanpumep, usri-
64eMOIO diieMeHTa J0BOH CUMMETpIHO#
opmsi (puc 81,a) ¢ 0MHOUHOH apMaTypoit

H3 ycroBus Mo-
MCHTOB BHCIHVX W BHYTPCHHUX yCumii
(XM =0) orsocutensio moGoit ToukM oT-
cuera Tlpunss 3a TOYKy OTCYETa LEHTP TH~

Tlie Z,— IIeo BUYTPCHHEH Uapsl  CIi;
Spe — CTATAYECKUE MOMEHT TUIOMIATH CkKa-
Toii 301bl CCUCHAs OTHOCHTENLHO OCH, TPO-
XOAfIEH HePes NEHTP TAKECTH apMaTypEr,
S, — cTaTHYECKWii MOMEHT TUIOLLIAAN CeueHHs
PACTHHYTOH apMATYPHl OTHOCHTELHO OCH,
npoxoasweHl Yepe3 HEHTP THKECTH CKATOH
30RBI CeUCHUS

BrICOTY CKATOH 30HH X ONPSACIAIOT H3
YCIOBAS PABHOBECHS BHCIUHHX W BHYTPCH-
HuX ycwmit B craumu paspymenns (). x = 0)
bxR, = AR, x = AR, /(bR,) (133)

Ha ocuose pasencrsa (132) nonyuaem

OCHOBHOE YCIIOBHC MPOUHOCTH HATHGAEMOrO
nementa

M <M, =R S, = RS,

(134)

KECTH  PACTAHYTOl qPNhTpr WM IEHTp Leapio pacuera 3JIEMCHTOB KOHCTPYK-
THKCCTH GETOHA CKAT( CCYCHNUH, IO~  puif HA BLIHOCIAMBOCTE SBJISCTCS OMpE/E/ie-
JIyMuM  COOTBETCTREHHO a pe-  mme it B Gerone # apmarype ot
JEABHOFO MOMEHTA PACYETHON MUHOTOKDATHO TIOBTOPSIOMICHCA
. (NOABIKHOMN AN TyJILCAPYIOWCH) HATY3KH,
M, = RyAyz, = RSy, (132 meOMBAOMC auanMeTLIL nepenax na-
Rz, = RS, i b3 cun-
a /‘n_*
N U]
A
—_— \
4 &l M)
3 H Vd
s
3§
i A
B 2
) " .3 '
+ t fscA§
4 x
G4 >
| v
S| My
l/i 3 J
9
| s s
5 A
Prc 81 Dmiopu manpxennii w geopvauii » pnc'inlloM cedcnmn
M — wrubaioumii  MOMEHT OT  BHCWHEH HarpyIKH, Bl B KoL Wi
MOMEHT RUYTpeRHIX yeHtuii mumem ceverna), Ny — pwuuem-ymum yowtui
B Beroue caaToll 10k cesenns, N — T0 K¢, B pACTaHyTOH apMaType, I — pacueroe

HODMAITL HOE CEYERNHE IEMENTA, Ha murme e
Tpeupen, 4 5

eiicTayer MomenT M ; z 3~ HopsaIBIIME

Cxaras (A) W pacranyras (4) onst cereans
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TAKOT OGECTICUEHHON, eCIU 5T HANPEKCHNS
B MX CCUCHHSX HC NPEBOCXOIAT COOTBET-
CTBYIOIAX PACHCTHBIX CONPOTHBIACHHA TP
wuce nosTopenuil Harpy3ka mopsika 103
u Gonee

. Tpanuunan Bhicora cxkavoii 3omst. 1101
TPAHHIAOl NOHMMAIOT BLICOTY XR OCTOHA
oxaTol 30mit ceverms (M puc 81,a,6), npu
KOTOPOIi TPOHCXOMT OAHOBPEMEHHOE HC-
uepnare  secyluell  crocobHocTH  Gerona
©KaTOH 3OHBI W PACTANYTOM ApMaTyphi
(rpanmnua mexky ciysasma 1 u 2 paspyiue-
HUS 3JEMEHTOB, CM puc 78,2 u 0), T ¢
1IPEIIOAraeTCs OMHAKOBAS NPOYHOCTD Co-
WEHUS 1O PACTARYTOIl apMaType u GeToHy
CKATOH 30HLI  CCYCHWS, 3HAUCHHE rpa-
HUYHON  BHICOTBI  GETOWA  CKATOH  3OHLL
XR OMPECHFIOT HO IMIMPHUCCKOH dopMy-
Jie, TIOJTYUeHHON Ha OCHOBC CTATHCTHYCCKOI
OBPAGOTK MHOFOUHCIICHRBIX JIARHEIX OTTLIT-
HBIX WCCTE/10BAHMI 3ABUCHMOCTH LR OT Of
I )
R=R___ 9

ho +ﬂ(1

Ose,u

(135)

® =0 —0008R,, (136)

A8 apMatyphl ¢ (PUIMNCCKHM  IIPEAEioM
TeKyuCcCTH

o= Rs— 0yp, (137)

JIIS APMATYPI € YCIIOBABIM TPEACIIOM Teky-
weet

a3r= Ry + 0002E; — 03—
=R, +400 - o,, — Ao,

Aoy~
(138)

TAE O — XapakTepucTuka acopMaTHBHEIX
cmoficts  Geroma  ckatoli  30mmI,
Gyr— IPEAEABIOE HANPSKCHAE B APMAType
PACTAHYTON 30, COOTBETCTRYeT (u3iic-
CROMY O, WTH YCNOBHOMY G,z PEAEIY Te-

G, Hlo) s,

e,

N )21
Ge g
%
0 9,002 —‘—v_/—
{a22,) " i

Puc 82 Jluarpamma o, — &, apMaryph ¢ ycnon-
1M NDECTOM TeKYHCCTH

THRIICHHE aPMATYPH PACTAKCHITIO C YICTOM
COOTBETCTRYIOMIIX KOI(QHINCITOR yesioBMi

paGoTl  apMaTypul, 3a  HCKIIOYEHHEM
koauIMenTa Vo6, Oyp = Y5pOypz ~ NPEABA-
PUTEILIOC HANPAKCHMC B apMaType ¢
yuetom Beex moteph W kod(mme-

T4 TOMHOCTH 7, <1, Tak kak o, wHe
CHUKACT HECYLLYIO CHOCOBHOCTE eMeNTa,
AG,,~ 1PH MCXAHEMCCKOM 1 KOMGUNHPO-
BAHALIX METO/AX TPEABAPHTCIALHONO HANDS-
sKenun apmatypht knaccon A-1V, A-V, A-VI,
Ao, = 15000, /R, — 1200 > (139)

s/

HPH APYTHX MCTOJaX NpCABAPHICILHOTO
HanpsKenus apwatyphi kiaccos A-IV, A-V,
A-VI, a Tarxke 1118 apmaTyphi kiaccon B-1I,
Bp-Il, K-7 u K-19 npu JmoGhx Merogax
UPCABAPHTCILHOO HATPAKCHUS APMATYPLI
nauenus Ao,

Buavenus Ep UM apMatTypel ¢ Qusne-
CKIM TIPEICIIOM TEKYMCCTH AN B NPIIOK
17 Omuimit noxaswaiot, 1o upw &< g,(

Kyscorn (puc 82), o, co-
IpOTHBIICHHE apMATYDH CXaTHIO, CM (hOp-
Myay (73), 1,1 = hjhg — ornowentie BicoTh
coucrmst K paboucit mhcote, o — KoaddH-
men, 0,85 —uia  TOKGIONO  GeToMa,
0,8 ~ 118 JIETKOr0, IOPWIOBAHIOLO U FHCH-
CTOro BeToNa W MEIKOICPHHCTOrO GeToHA
rpymb A, 0,75 — Ul MEAKOIEPHICTOrO 6e-
Toua rpynn B it B, I8 TAKCIOr0, HOPHIO-
BAHHOTO W JIETKOTO BCTOMA, MOARCPTAYTHX
: obpaborse,

o cupkaior sia 0,03, R,~ pacuersioe conpo-
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ciyuaio 1, a npu E>Eg— 1o ciyuaio ¥

C POCTOM MPOYHOCTH GETORA CHHKAETCH
€ro  J1eOPMATHBHOCTE, @  CIIEIOBATEILHO,
W CHOCOGHOCTh K NEPEPACTPEAEIICHIIO Ha-
MpWACHUI 110 BLCOTC COYCHUS (CM pHC
78,0) Tlosromy rpanmumas BLicoTa CKatoif
30UbE X JUIS BHICOKOUPOUHBIX GETOHOB MOy~
YACTCS MCHBILCH 10 CPABHCHUIO C Meiee
upounnv Getonamu Y pasherie (133) no-
Ka3LIBACT, YTO NPH X < XR NOBBIUCHAC 1110~
wam cevcHus paGodch apMaTyphl Beier




9 2 .
El s f 1 R
K — L — Sy
-
N B
L b E A A
| Lo
N ) Rydy oA
ST i =T
Tt F—H—
" B
sy Lo 54, Ay

Puc 83 Crema yowiii n nanpsxeinii

B HOPMATLHOM DACYETHOM CeqeHiH

onemenTa MoBoil civmel pisioii opMEl

1 topwasuac e 2
pacTARYTAS Lye

K YBEIMUCHMIO BLICOTHI CKATOH 30MHbI Coue-
HUS W COOTBETCTRYIOMIEMY YBCIHICHHIO He-
cywei cnocoBHoCTH AneMenTa FCm X 10~
CTHTAET 3HAMCHHA XR, TO YBCIMUCHHE IO~
IWAH APMATYPLI HE YBETMUMBACT HECYILYIO
COCOGHOCTD HMEMENTA, TAK KAK HACTYHACT
XpyIIKOE paspyliciiie ero oT pasApodIeHHs
Getona CAATON  30mMMl  ceueHus  (Caydan
2 paspyweuns, cm puc 78,0) Mveuno no-
IFOMY HOPMBI HE PEKOMCH/IYIOT K MpHMeHe-
HHIO  NEPCAPMUPOBANHLIE IEMEHTH, Ul
xorophix &> Eg  HeBLmonneHIE 5TOro ye-
7OBUS HOPMBI JONYCKAIOT NHUIL B CTyYaE,
KO/ TLIOMA/h Ceqenusl PACTALLY (ol apma-
TYPl JTMMHTHPYETCA PACICTOM 110 HPC
JCTBHEIM. COCTOAMMAM BTOPOH TPyl
0 MEpe BO3PACTANKA BHICOLH CKATOl
30HBI CCYCHMS YBCJMUMBAIO1CA j1edhopmanun
KPAiiiiX CRATHX BOJIOKOH BILIOTH O CPEsi-
Wil npexenboil  pemummb (5, = 0,002),
BCAGACTBHC ITOTO GHICTPO CHIKACTCS KECT-
KOCTh dfleMeHTa (BO3PACTACT €ro MPOrHG)
OMY 2JEMEHTHI C BLICOKHMH PONEHTA-
(GuM3KUM K
HEOGXOMMO  OCOBEHHO  TIATENbIO  pac
CUMTHIBATH [0 BTOPOI TPYANC NPCACILHELIX
COCTOAHMIE
Has obmero ciysas (puc 83) yeuwswms
B CKATON W PACTAHYTON 30HAX CeveHHs By-
panibt
b= Ry,
N,

=0,A,

scAps

Ni=R.A;,
N

N’

»

“VaeRop sy

Ay Ny =
(140)

8. Onpejie/icune MIIMAILHOTO TIpouCHTA
apvunpoBanns. Munumahinbie MPOUEHTHI ap-
MHPOBAHHS U DIEMCHTOB NPAMOYTOJbHO-
TO CoueHHs B 3ABHCHMOCTH OT KJACCOB Ge-

pacueriioe cevene, 3 — OXATA% IOHD CCHCHAA § — TO AC,
oM MEXTY T

amn

Tona 1 apMatyphi (cM Taba 12) noxyuaior
W3 YCHOBMS PADCHCTBA UX PACICTHBIX MO-
MenTon B Geronnom (M,) 1 xeie306¢Ton-
HOM (M) Henomenuu

My = WoRy s = (DhE/3,5) Ry ser =

=My, =bx(hy — 05%)R,

[MOACTABHB 3HANCHHA X W3 BHIPAKENHA
(160) H yMHOXHB IPABYIO YACTh PABEICTA

wa o/ hg, 0Ty
OKoRMaTEMbHO HOTYTIN

0.3Rue ser = ManunRy (1 = 0,551 R /Rp)

— 050

R
R,

(141)

Bh2/3,5R,,

= hRw
s

ECIt 0% < Ny % TO CONCHHC PACCHHTHI-
BalOT Kak GeromHoe

B 1peanapuTeNbno  HATPAKEHHbIX 2JIc-
MCHTAX MHHMMAIBHOE KOJMYCCTBO apMa-
VP ONPCACIAIOT PACYCTOM W3 YCIAOBHS,
MTO6R HECYmAs CLHOCOBHOCTL CEuCHHs! 1O~
e 0BpazoBaNMs TpemH GhUIa BLIIE Cro
PEILHHOCTOHKOCTH.

£y

YeIOBMIE IPOUHOCTH WITHGACMLIX DIEMeK-
TOB ¢ HeHATIPAraeMOll apMmarypoii Nokasbi-

BAIOT, 4T, WANDHMEP, A TWT H GaTOK
AnnAIOTCA e ap-
MupoBaiHs
Bope=1 2%,
04— Gasok,
=03 06%
Eupe =01 0,15 = a1 munt (142)
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B NpeABAPHTEIRHO HANPACHHBIX oe-
MCHTAX ONITHMATbHOS COMCPRANNC apMa-
TYPHI ONPEACTAOT YCTOBMEM OBecTICHCHIs
TPOIHHOCTONKOCT CCHCHHA 1 HCOGXOI-
MOl HKCCTKOCTH KOCTpYKIH JUTH TaKiX
MEMEHTOB MPHHAMAIOT 5, = 0,07 0,12
3aBACHMOCTH MEKAY TPOLERTOM apMil-
POBAHNA i H OTHOCHTEBHOI BHCOTO! CKa-
Toit 30k £ noaysaior u3 ypashens (160),
nomenu oGe wacru ypasiemns ma bhoR,,

O00ER, /Ry, &= pR,/(100R,) (143

9. OnpejeiciHe MAKCHMATLHOTO MpoeH-
Ta apmuposanns. [1peacnbubiii npouent ap-
MUPOBAIHS ONPEACTSIOT M3 YCIOBHSA PaBHO-
wecus (Y x =0) yowwii B Getone cxaroi
30Ul TPAHMYHON BHCOTH (xR = ERho) 1 CO-
OTBETCTBYIOWHX M YUl B PaCTAHYTO
apMaTYpe  VeomHe TEPBOTO. NPEACIHHOTO
cocTosus (0 NPOVHOCTH) ATA HJEMEHTOB
663 HANPSTACMOA APMATYPHl MMEET BHI
(puc 84,a)

Rebxg — Ryd, =0 (144

JUth SICMCHTOB C OAMHOWHOH apMaTy-
poii, mpunan 3navene &g mo dopmyare (133),
noyuM
a) ami apvarypu Knaccon A-L AL
AT, ATV, nvciomun duaveckii npeses
TEKYeCTH,
1000R,

2= o/L)R,” (146

r=

6) U APMATYPH © YCIOBLIM NPEACAOM
rexyect

. 1000R, 14
[u TR (1 ﬂ)JR‘
Oscu L1
n nporeHT
MR, BhtwmcacHmse no  (bopuynav  (146)
W (147), npmsesentt b TaGit
10.” Tlpercaumie  cocromma  sTopoit

rpymit, TIOA MPCACILHBIMH  COCTOSHHSMN
BTOPOI TPYNMbI MOHKMAIOT HANPSKEHHO-JIE-
we-
JI€30GETORHMIX KOHCTPYKIMI, MPH KOTOPHIX
M NIEPECTAIOT YAOBACTROSTH TPCGOBA-
HHSIM 110 IPHIOXHOCTH K HOPMAABHOI KC-

amn Pacver no npe; cocros-

Pasjenus wienbl ypaBuenus Ha lrh.,R W ymM-
nokun na 100, nosyumy nipo-
LENT apMUPOBAHHS
A, R
My = %100 = 100Ex (145)
bhy 8

Puc 84 K pacuery mruGaembix onementon
Q- cxewn wampuAckiii 1 yYHTNH B HOPMAMLKOM
PACUCTHOM cencimn 6 cXea pEpyilicn 0. 10
oMY cenennio, | — HopMaTbHoE cescrme [ ~1, o
KOTopMy HpOFIONII0 paIpyuicHMe deMenra 2, 3 —
COOTRCTCTRCHHO HOPMANLIKLE 1 UKIOHIBIC TpEniniL
4~ npozonenas paGowas apwarypa
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WHAMC BTOPOR TPYMIBI JIOMKCH 0BECHCHH-
BaTL, A7CMeNTH KoNCTpYKIHH 1) 0T 06pazo-
BAIMA TPCLINN, @ TAKKC MX MPCIMCPIOTO
W TIPOAOIUKHTENLHONO PACKHITHS (€Ci 1O
YCTOBHSM IKCIUYATAIN 0OPA3ODANNE Wi
MPOJOLKUTENLHOE PACKPHITHE TPEIMH He-
RONYCTHMO) DICMENTH, B KOTOPhIX OTCYT-
CTBYIOT TpemuihL,  OGXANAIOT  GOMBIION
KECTKOCTHIO, Jiyuille paBoOTAIOT 1A BHOPA-
LHOHNBIC 1 JHHAMHUCCKHE HATPY3K, Gojiee
MOPO30CTONKH, JIyHilic POTHBOCTOST BHIBE-
rpund 2 ii
(IPOrHGOB, YTIOB MOBOPOTA, YIIIOB NEPEKO-
ca o koneSanmii)

A MOMCHT TPemmMHOOGpa3oBaAHHA  ye-
JIOBHO MPUHKMAIOT MOMENT, KOFja Tpe-
WWMHB  CTAHOBATCH BHIMMBIMH  HCBOOPY-

HKCHHBIM TJIA30M, T € KOT/IA HX PACKDbITHE
joctaract npuvepio 0005 MM, 910 co-
OTBETCTBYCT KOMLY Crajmuu I Hanpsxenio-
1e(POPMHUPOBAHHOTO COCTOSAHMS (cM puc 15
" 78) OnpITH NOKA3KIBAIOT, HTO MOMCHT
JABUCHT B
OF TpeACBHOI PACTSRUMOCTH GETONA H HE
3ABHCHT OT NPOLENTA APMHPOBANMA W Ja-
METpa  apMaTyphl, MCM BBIIIC PACTSKH-
MOCTL BeToNa, TeM Ro3AHee HAGMOAACTCS
MOMEHT TPeIIHHOOGPA3OBANNS B KeTe306e-




TOHUBIX KORCTPYKIWAX CHHTAIOT, 4TO HOP-
MaJbHble TPEIMHB B PACYCTHOM CEHCHHH
alleMetiTa e 06pa3yIOTCA, ecin coBONACT-
cs yeuosne

N <N (148)
rae N — yCHIHE B CEMCHMM OEMEHTa OT
BHEMIKX HATPY30K (W3rmbaiomuii MoMenT,
npogonbhas cuia), N, — BHYTPEHHEE YCH-
JIME, KOTOPOE MOXET BOCHPHHSATD CEMCHHE
R A
NPSKCHMSX B PACTAHYTOH 30HE Cevenns,
pam—u,lx R,,,

CunTaloT, ¥TO HAKIOHHHIE TPCLMHB
B pawmmm HAKTAOHHOM CCHCHHH HIIEMEHTA
He 06Pa3yIOTeA, eClH COBIIOACTCA YCIOBHE

Ot S Ru, sor (149)

CHRTAIOT PACKPHTHE TPEWHT OT Biieus-
HHX HATPY3OK J1ONYCTHMBIM, CCIH WX 3HAvC-
HHe MeHbIe MPEICARHOrO (M NPk 20)
a,.<aq (150)

Ilupina packpuITis TPCmHI B OCHOB-
HOM 3ABHCHT OT MPONEHTA APMUPOBAHMS
i auamerpa apmarypr YeM Bhille nponent
APMHPOBAHHA 1 YCM TOHBINIE APMATYPA, TeM
MEHBILC IUPHHA PACKPLITHA Tpemuit [Tpn
NPOUHX PABHBIX YCHOBMAX B OJEMCHTAX
¢ apvMaTypoil MEPHOMMMECKOTO  MPO(MA
WHPHHA PACKPHITHS TPCIMH OKAIBIBACTCH
B 1,5 2 pasa MeHBINE 1O CPABHEHHIO C HJie-
MEHTAMH, APMHPOBANHBIMH [IAAKOH apma-
1ypoii [Tpu AelCTBHM MHOTOKPATHO TOBTO-
PAIOIMXCA  HAIPY3OK IIMPHHA  PACKDLITHS
IPeWIH  YBCAMMBACTCA  M3-33  GOJBILOTO
BHIKTIONCHHS PACTAHYTOro GeToHa M3 pa-
ot xenesoberonnoro aeMenra  Pacuer
PACKpBITHA Tpemmn BeayT no craauu IT na-
PAKCHHO-1COPMHPOBANIONO  COCTOR M
anemerra

Pacuer o 3aKphITHIO (3aKaTHio) Tpe-
UK B HOPMAULHBIX CEYEHMAX HICMCHTOB,
K KOTOPHIM MpebABASIOTCS  TPeGOBanMs
BTOPOH KATCTOPHH TPELIMHOCTORKOCTH, Bhbi-
HOMNAIOT KAK /IS YOpYroro Teaa or aei-
CUBHS TOCTOAHHOM W HTCILHON HArPY30K
€ YHETOM CHJI OGAA LA OT NPCIBAPHTEIBHO-
O HANpAKCHUS

W JIMTEILHBIX HATPY30K

6,2 0,5 Mlla (151)

Koucrpyknun ¢ HemanpsaraeMoil apmary-
POif B IKCTIYATAIHONHBIX YCIOBHSX PaGO-
TAIOT ¢ TPEIMHAMH B PACTANYTOH 30HE, 10~
STOMY MX DACCHHTHIBAIOT TOJBKO M0 Pac-
KphITHIO TpemuE OcoG0 BaXHOE 3HAYCHAE
PACYET 110 0BPA3OBAMIO W PACKPHITHIO TPE-
WHH TIPHOBPETACT B NPEABAPHTEIBNO Ha-
HPAKSHHBIX KOHCTPYKIMSX, TAK KaK OHOl
W3 Uesell PUMEHEHAS HAIPATACMOi apMa-
TYPhl FBISCTCS TOBHILCHHE TPELHHOCTOM-
KOCTH Kef1e306eTORMMX KOHCTpYKIIHit

Pacuer mpornGos (nepememenuii) ae-
MEHTOR KOHCTPYKIMil BeayT MO Crammy |
€CIM B PACTAHYTOM 30HE MEMENTOB OTCyT-
CTBYIOT TpewMHbl, 1o cragmd Il econ
B PACTHHYTOI 30HC IEMENTA NMEKTCSH 1pe
mmnbl CHMTAIOT NPOTHE 3JEMEHTOB 0Ty~

CTHMBIM, CCIH O HE NPCBOCXOAMT TpE-
JENLHBIX  3HANCHHMI, TPHBENCHHBIX B TIPH-
oK |

I<h (152)

Mpenesbihie npornGii Koncose, orie-
CeHIMIE K WX BRLICTY, TPHHMMAIOT BABOC
Goabinmn

CROGO/AHO OUEPTHIE THTH TIEPEKPHITHI,
JECTHUMHBIC MAPIIH | TUIOMIAAKH [OTIONHH-
TEILHO IPOBEPAIOT 1O 3WBKOCTH, CHpTaIOT
WX 3WGKOCTH  nONYCTHMOR, ccuu  n06a-
BOTHA NPOTHG OT MOHTAX O/ COCPEnOTO-
wenioii KpaTKospemeHHoit Harpyskn 1 KH
we Gosce 0,7 mw Pacwer nporudon mpo-

W3BOAAT  TIPH OFPANMYCHHI  TEXHOTOTHYC-
CKHMH W KOMCTPYKTHBHBIMH  TpeGoBa-
UMM - Q. ACHCTBHG  TOCTOAMIbIX, JUH-

TeABHBIX W KPATKOBPEMEHHBLIX HATPY3OK,
1IpH OrPANHYCHHN CTETHIECKIMH TPEGOBa-
HUAMM — 2 ACHCTBUC NOCTORMIBIX M JUH-
TEAHBIX HArpy3oK [Tpi 9TOM MpHEHMAIOT

KOOXPOUIMENT  HAACKHOCTH 1O HATpY3Ke
=1

Ipn jelictBUl  MOCTOAHHBIX,  JUTH-
TCNBHBIX W KPATKOBPEMCHHBIX  HATPY3OK

POruG BO BeeX CLYUasiX HE AOKCH IPCBbI-
mark '/ysp NPONCTA GATOK WM MANT W
i35 — BRLIETa KOHCONH

Pacver 110 packphiTHIO TPELHH 1 11O e~
(OPMALHAM 1E TPOU3IBOMST, ECIM A OCHO-

CHOBUCM  HA/CAHOTO 3AKPHITHS TPe-  BAWHH ONLITHON NPOBCPKM M TPAKTHKI
W CHMTAIOT  BeTHUHIY o KoncTpyKunii
HOPMATBIOTO HATDSAKCHNA HA PACTSHYTOH  YCTAHOWIEHO, WTO BCIMYMMA  PACKPHTHA

Ipatti AEMeITa 1pH ACTiCTBIM MOCTORHLIX

B HHX TPCIIHH HA BCEX CTAMsX paboThl He
153



NPEBHILLIACT JONYCTHMBIX 3HAMCHUL, 1 XecT-
KOCTL KOBCTPYKIMii B CTA/MH SKCILTYATAIMK
OCTATOYHA

JU cnaGoapMHpOBARHEX  OIEMCHTOR,
XAPAKTCPU3YCMBIX TeM, WIO HX Hecymias

B TAKHX KOHCTPYKIMAX HCKAIOWACT BOIMOK-
HOCTH WX ARABHCHIICH IKCIUYRTAIIN, TO-
CKOJBKY K MOMEHTY 06pA30BAHMS TpeIHH
B GeTome PACTATMBAIONMC HANDAKCHHS
B apyarype e npennnion 20 40 Mfa,

b

¢ ofpa3oBaHUeM TPELWN B PACTAHYTOM 30~

He, TIOMAE CCYEHMs TTPOOILHOI PACTAHY-

Toil apmatyphl yBexwuBaiOT Ha 15% 1O

cpaauemm ¢ Tpebyemoil W3 pacvera 1o
Taxoe

HitR TPOMSBO/T TIPH BHTIOMHGKIN YCIOBHA

My =M, (153)

rae M., ~ MOMEHT TpemHHOOGPa3OBaHHs,
onpeseasior o dopmye (455) 1 apyrum
¢ samcuoii maucHus Ry g M2 1,2Rp sers
M, — NpeACTLHBI MOMEHT, COOTBETCIBYET

apma-
rypoﬁ Knaccos AI N1 o AT IKOHO-
MUHMECKH HEIENeCO0BPasko, CIeyer npHMe-
HATH HAUPATACMYI0 ApMaTypy, KOTOpas Mo-
JKET TapaHTHpOBATh OTCYTCTBHE TPeLuH
NPH  MHHHMATBHON CTOMMOCTH KOHCTPYK-
i

@ 2% KaTeropis AOMyCKaET OrpammueHHoe
1O IHPHHE HEIPOOLKHTEILHOE PACKPHITHE
TPemHH (OT COBMECTHOTO ACICTBHA BCeX Ha-
TPY30K) TIPH YCIOBHH HMX TOCHEIYIOmMEro
HAAGKHOTO 3AKPHITHS (JUKATHSA), KOTAR He-
TPOSIOILKHTEILHBIC HATPY3KH OTCYTCTBYIOT,
240 KaTeropwio TpeGopammii K Tpemuio-

P it onpe-
nensior 10 opmynam (156), (157), (158)
W PYTHM B 3aBHCHMOCTH OT BIJA CHIIOBOTO
BOAEHCTBUA

11. Kateropun TpeSobamtii K Tpeummo-
croiikocrn  konerpysunii. [Tox  rpemuto-

TIPEABABISIOT K KOHCTPYKIHSIM,
IKCIUlyaTHpYeMBIM B arpeccuBHOfi  cpeae
(BOARHOI TAP, KHCAOTHI, JBIM, Ta3bi, MOP-
CKas  BOW), HAXOARLAMCH N0 BO3ACH-
CTBHEM MIOTOKPATHO NOBTOpSIONEHCS Na-
TPY3KH WM C HampsraeMoll apmarypoi,

P
ONpOTHBICHHE  OOPA3OBANMIO  TeIT
B xonme craum T HATPMKCHIO-ACHOPMHPO-
BANHOTO  COCTOAMMA WM CONPOTHBIICHHC
packphitiio Tpemk B crammm (M pic
78) Panice oGpazomanue u 4peaMepHoC
PACKDHITHE TPCUIHH B PACTHHYTHIX 30HAX
FBIACTCH CYMECTRORIBIM HEAOCTATROM e~
AC306CTONMIX KOHCTPYKIUH, TIOTOMY HTO
CHIDKACT HX JOJITOBEUHOCTh 13-32 KOPPO3MH
apMaTYpLl H TIOBHIIIAET AEhOPMATHBHOCTE
W3-3 YMCHBIICHHS MOMCHTA WHEDIHM cenc-
it 0atOMY

KOHCTPYKIIHH PACCHRTHBAIOT MO OGPA30BA-

HOPMATHBHOE  CONPOTHBIICHHE
Gosee 1000 MITa,
@ 3-% KaTeropus JIOMyCKACT OTPAHKYCHHOE
1o mpune (0,1 04 MM) HENPOOIKITEI -
HOC M TPOJIOKHTEILHOE PACKPLITHE TPe-
LK, 3410 KATEropuIo TpeGoBANMIT K TpeliLH-
i oTHOCHT K P co
CrepxieBoif  HCHANPArACMOi 1 nampsrac-
Moii apMATYPOii, B KOTOPHIX OGpazoBaime
TPCIIMI HEOACHO /LISt MX HOPMATILHOM IKC-
mwiyatamun B TaKnX KOHCTPYKIMAX MpOBe-
PAIOT TONBKO IIMPHHY PACKPHITHS TPEIIH
OT HArPY3KH ¢ KOIDHHIHEHTOM HAJICKHOCTH
N0 narpyaxe v, = |

HHIO, PACKDHTHIO  3aKDITHIO TPEmit
B or yciopuit a . pi BGOPS Kareropu rpeSonwi K Tpe-
B 1 o KoHCTPYK- KoncTpykuii y

WM, KIACCA W JHAMETPA apMaTyPhl Pasiin-
HAIOT TPH KATCTOPHH TPCGOBANMIL K Tpe-
HOCTOHKOCTH  KEJIe306eTOHHBIX KOHCT-
pyKumii

@ -5 xateropis ne gonyckacr oGpasona-
HMA TPOWMH  (BOJIOHCIIPONNTIACMBIE  KOH-
CTPYKIMH, KOHCTPYKIMH, OKCIUIYATHPYeMbIC
b TpyHTOBMX BOjAX) Pacver mo o6pazona-
HHIO TPEUIMH ABJIACTCA OCHOBHBIM, M 110 He-
My noAGHpaIOT IoWank ceucus paboucii
apMaryppl; pacueT BeayT na posaeiicTnue
[eX e HArpY3OK, WTO M [PH pacyere 1o me-
Ccyweit cnocobuocTH OBpasoBamme TpemuH
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HATIpHMEp, B CerMeHTHOf (epMe K packo-
CaM, APMHPOBAHIHIM CTCPANCHOM apvaTy-
poii kiacea A-ITL, npexwsmisior TpeGopa-
HHA 3-ii KATErOPHH TPEMHOCTONKOCTH, &
K HHKHEMY TI0SCY, APMHPOBANIOMY TIPOBO-
nokoii Bp-TT naverpo 3 Mw,— 2+t kare-
ropun Kiiace W AMAMETp apMaTypsl yuHThi-
BAIOT TOTOMY, WTO OT 9TOTO 3ABHCHT ce
HYBCTBUTEILHOCTS K ArPECCHBHBIM BOIACH-
CTBUAM  CPCbI; TANPHMCP, TIPOBONOWHAR
apwarypa kraccon B-IT u Bp-II osee nojt-
BCPIKCHA KOPPO3MH, WCM CTCPKHCHAA apvia-
rypa xmacca A-Iil




Karteropun tpeGosannii k TpemmHoCTOM-
KOCTH KENC30GETOHHBIX KOHCTDYKIMH H Be-
JMMHHBS TPEXeNbHO MOTYCTHMOI IMpUHE!
PACKPHITHS TPEWMH /Ul O7EMEHTOB, IKC-
ITYaTHPYEMbIX B YCIOBHAX HEArPECCHBHON
cpetl, IpHBenCHE B mpuiox 18 Harpy3wn
pU pacueTe MO0 0BGPA3OBANNIO TPEMHH, HX

c W 3aKphITHIO, o

npuaox 20
TToa HENpOdOAMCHMEAVHEIN dyye,, TIOHH-
MAIOT PACKPLITHE TPCIIHK TIPH COBMCCTHOM
ACTCTRHN TOCTONHHBIX, JUTHTEIHHbIX 1 KPaT-
KOBPCMENHBIX HATPY3OK
Tox  mpodossmcumesvusim  a,

re 2 TIOMH-
MIOT PACKPHITHE TPCIHH MW jeHCTBMI

Taasa 5

Pacuer cevenmii 3;1eMeHTOB
1O Npe/Ie/IbHBIM COCTOSIHUSIM
nepBoii rpynnbl

§ 23. Pacyer npounocTn
N0 HOPMAJILHBIM CeYeHHsIM
H3ruGaeMLIX JjIeMeHToB

1. OBumme cBenenns. MsruGacmbiv Ha-
3BIBAIOT  INEMEHTR, TNOIBEPKCHHbE /e~
CTBHIO OJ{HOTO M3rHOAIOMET0 MOMCHTA WJlH
H3rHGAIOMEro MOMEHTA ¢ MOTIEPEHHON CH-

MOCTONHHBIX H JUMTELHBIX Harpy3ok [Ipu  joii  HopMmaibubie ceverus w3rubaemmix
atom T HajeKHO- CHMMETPHYHBL  OTHOCHTEJLHO
CTi Mo HArpy3Ke ¥, = warna n Ha-

3a  mpeaenbHO  OTYCTHMYIO [THPHHY —JIHMMEM B HMX OAHOBPEMEHHO — CRATON

PACKPHITHS TPOINH B PACTAYTOH 30%iE e~
MCHTOB (cM NPtk 18), pu KoTOpOii Be-
TOH HAJIEKHO JAMAWACT APMATYPY OT KOp-

W pacranyToii 3on (cv puc 78) K wirs-
GaCMBIM  IEMEHTAM ~ OTHOCATCH  TUIHTBI
W GAIKH MEANYITAKHBIX H YEPAATHBIX TIepe-
nanesnm

na-

PO3HH, IPHHKMAIOT upumii W TOKPBITHIl, TIOaBECHEIE
MM — pH pac- cren .,y
KphITHH, MCHTHbIE, OBBAIONHME H TOAKDAHOBME At

0,3 MM — IPH TIPOOMKTELIOM Pac-
KPBITHH TPEILHI

Havanmisie tpemmub B cxaroii soue,
BOSHMKIING TIpH W3TOTORACHIH, TPANCTIOp-
THPOBAMIH H MOHTAAC, CHIKAIOT TPEIHHO-
crofikocth Gerona pacrayToli 3omn -
MEHTOB, NI03TOMY HOPMbI TPEOYIOT hX
VUHTLBATE B PACCTAX ACHE306CTOHHBIX
onerpykuuit

12, DeMenTi KaMeHuLX KOMCTpYKiil.
DNEMEHTH  RAMCHHBIX KONCTPYKIMii  pac-
CHUTHIBAIOT 110 MIPCACILHBIM  COCTORHHAM
neproii u wropoii rpynn Pacuer no mpe-
JICIHHBIM COCTOSHUAM TIePBOii TPYIIb TIPo-
WIBOZAT i BOMACHCTBUE PACHETHBIX HATPY-
30K, KPOME BETPOBOI TpH pacieTe i
YCTOMMMBOCTH, KOTOPYIO NIPHHHMAIOT pan-
WOl HOpMATHRIOf PacueT 10 NPEACIbIbIM
COCTOSHMSM ~ BTOPOil  FPYINbl  NPOH3BO-

pit)

10 AeopMATHEM — Ha BO3ACHCTRIC HOP-
MATHBHBIX HATPY3OK,

N0 PACKPHITHIO TPemi — Ha wo3nelict-
BHE DACHCTHBIX WIH HOPMATHBIMIX HATPY-
a0k

Llenmio pacuera sasercs oaGop ceve-
il DEMEHTOB KOHCTPYKIMI, IpoBEpKa 3a-
JaHHBIX cenennii 0 HeeymeH criocoBHoCTH,
npoBEpKa 110 ACOPMALAM, PACKPHITHIO
Tpemmn

KH, KOHCOJIH
Pacuet IPOMHOCTH 10 HOPMATHHBIM Co-
CHHSIM OBYCTOBIIEH BOIMOKHBIM H3TOMOM
IEMEHTOB B ITHX CEYCHHAX 10/ AeHCTBHEM
BrewHero usruGatowero Momenta M (cm
phc 79, caywaii 1, ov puc 78,2) Heas pac-
YETA CBOJAMTCA K ONPENCTCHHIO PA3MEpoB
TIOTIEPENHOTO CCHEHHS HICMCHTA W TLIOMIAIN
HOTICPEUHOIO CCUCHMA pacTARYTOi paboucii
APMATYPbI, TAPAHTHPYIOIMX HAACKHYIO pa-
GoTy KeACIOBETONNLX KOHCTpYKUNIi B Teve-
HHE 3a1aNHOTO CPOKA CIYKOH 31aHMIA.
[POMHOCTH HOPMAULILIX CCHCHMTT 3ic-
MEHTOB PACCYNTHIBAIOT HA YCWJMA, MOJy-
WCHIBIE M3 PACHCTA KENC3OBCTOMIBIX KOl-
CIpYKIMii Ha BO3ACHCTBHG BUCTUMMX CTATH-
WCCKHX (WM JWHAMMMCCKHX)  HATPYIOK
(CHuIT 2.0107 8.

Onpejencune  wanpsxeunii B HOp-
MILHLIX  CCHCHMSX  JICMEHTOB  ABISCTCS
CTATHYCCKH HEONPENETMMOl 3aavcii, moTo-
My HTO MCKOMBIX METHIPE BEIMIMubI (A, Ry,
AK. R,), & HCTIOB30BATH MOKHO TOJBKO ABA
passern cravs, SM=0 u Yx=0

b 3a7a4K
nmlcﬁlluul.lo eopmupobans
w apmaryphi. [109T0My pacuer HOpMaIbHbIX
Coen JJEMEHTOR M0 MPOUHOCTH NPOH3BO-
JT M3 TIPEATIONIOAKCHNS, 4TO 3a1albi TPH H3
CTHIPEX nenpecTHHX — bh, R, 1t R, i A,
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R, u R, B NeppoM CIywac pacietoM ofipe-
JeNFIOT WwioWwamb paboucit apMaTyphl, a Bo
BTOPOM — pa3Mephl  CCUCHAA  JICMCHTA
TTPOR3BO/AAT TAKKE PACIET MPOMHOCTH Ceve-
HUS ICMEHTA IDH H3BECTHBIX €O XapaKTe-
puctuxax: b, h, R,, R, u A, Pasmepu nore-
peunoro cevemms  bh, Knacc  Geroma
M pACYETHOC CONPOTHBJCHHC —APMaTyphi
no amanorun ¢ -

MH_ KOHCTPYKIHAMH

M3rutacmbic HICMEHTH MOKHO APMIPO-
BATh OMHONHON (TONBKO B PACTARYTOI 30~
He, e pue 81,a) wan ABOWHOI (5 pactany-
Toil S u okaroit §' somax, cm puc 81,6)
apmarypoit

B uessx oKOHOMHM AeuUMTHON cramm
apMaTypy S' IPUMEHSIOT TOJBKO B TeX Cly-
4asix, KOTAd GETON CKATOH 30UBI HE MOKET
you-
M, A BRICOTA CCYCHH3! ICMEHTA OrPaHHC-
Ha 110 APXHTEKTYPHHIM I APYFHM CO0Gpa-
KCHUSAM, KOTJAa MOrYT AeHCTBOBaThH W3TM-
GAIONME MOMEHTH PA3HBIX 3HAKOB

B pacuerimie JOPMyIH BBOAAT He BCIO
BhicoTy cevenus h, a Tax no-

puil,
TpONWE B OK&TO 30HC (PACTARYTOH OT
JICHCTBHS YCHITHS TIPE/BAPHTENLHOTO 06Xa-
‘is) [T09ToMY NesIeco06pa3Ho B TaKHX e~
MENTAX Hanpsraemyio apmarypy Af, He
YCTAHABIMBATD, CCIM OHA CYIIECTBEHHO CHE-
xaer WX mecymyio  cmocobuocts  JUt
Ha-
YATLHBIX TPEUWAH B OKATOH 30HE TAKHX KOH-
CTpYKIMii nesecoobpaszHee  yCTanapIuBaTL
no pacuery memanpsraemyio apmatypy A,

2. DICMEHTEI CHMVCTPHYIHOR BOPVBI Ce-
wewnH. PacueTHHe (OPMYAH  MPOYHOCTH
HOPMATHHBIX ceuenmii J0GOH CHMMETpUH-
HOIl POPMBI BHIBOAAT M3 BYX YCJIOBHi1 paB-

HOBCCHS MIEMEHTA B MPCACTBHOM COCTOS-
i YM =0 u Yx=0.

B cayuac ommwouoro (oM puc 81,a)
W ABoTiHOro (cM puc 81,6) apMupoBams
ceveHuil ypapHenns Y. x =0 MOKHO 3amu-
cath B TaKoM BHC.

) Ge3 manpsracMoi apmaTyphi
Rydyp =R,A, 1 RyAy=RA, ~R A (154

e3MYs0, W PaGOvyIo, hy, paniyio paceosi-
B0 01 paBHOAEHCTBYIOWIEH youmMii B pac-
TAHYTON apmartype 10 Hambosee CKaroro
(KpaiiHero) BOIOKHA CoucHms emenTa hy
—a, rae a=a,+d/2, a,— Tomunua 3a-
nwrHoro cnosi, d — Mamerp paGoucii ap-
MaTypi UPH YKIaKe apMaTyphl B O
pan. Tlpu ykiaake apmatypsl B apa (cm
pHc 83) 1 Gosee PANA @ PABHO PACCTOAHHIO
ot pastoaeiicryiomeii yewwii B apmarype
S g0 Guwkaiiicii rpaim

B 0BiieM ClyHae HATHBACMBIC HICMEHTH

6) ¢ manpsracmoii apmarypoii (cm  puc
79)

RyAy + R A} + 0,45, —

= Ryd, = ViR Ay, = 0 (155)

s ypavuennii (154) u (155) onpeacasmor
THOOKENHE HYICBOM THIHH (BHICOTY CKaTOM
301k conciA x)

MpoutocTs HopMabbX covenmii wre-
MeNTa CHMTAIOT OBeCTeueHION, €c Brem-
Hali MOMEHT M HE MPEBOCXOMT HECYIYIO
b CeHCII JCMENTA, BhIpwKCH-

oTHOC
W3rMGA (JOPMBI MOTYT OHITL APMHPOBAIbI
HATIPArACMOil 1 HEHANPArAeMOii apMaTypoii,
PACTIONNOKCHHOH B PACTANYTOH M OKaTOl
30HaX pacueTHOTO coucnms, TIpu 9TOM Cic-
JYET MMETh B BHJlY, YTO BHICOKHE TIPCABAPH-
TCLHKC HANpSACHUS apMaTypl Al K Mo-
MEHTY pA3pylieHs HNEMEHTA TOJHOCTHIO
ue moramaiorcs  Henoramennas —wacrs
NPCABAPHTCABULIX  HATIPSKCHHIT  1IPOAOA-
aeT OGKMMATH GCTOH OKATOH 30WbI, 410
CHIDKAET HECYIYI0 CNOCOGHOCTH dNeMenTa,
HOTOMY ¥TO HATIPSKCHHA OGKATHA GeTOHA
CYMMHPYIOTCS C HATIDSOKCHAAMHU CKATHS Cro
YCHIMEM OT BHEIUHeH Harpysku (em § 12)

B NpEABAPHTENLHO HATIPSKCHHBIX -
MeHTaX, K |pcluuum.roﬁkm.m KOTOPBIX
NpeAbABAKIOT TpeGOBAHMA 2-1i 3+ Katero-
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HYI0 B BHC OGPATHO HATIPABICHHOTO MO-
Menta M, piyrpeunnx cimx [M <M, oM
Qopmyay  (134)]  Hooromy  ypasiese
M 20 (cyMMa MOMEHTOB BCEX BHEHIHMX
I BHYTPCHIMX CIJT OTHOCHTCIBHO, HAMPH-
MEp, OCH, TIPOXOZAWEt “Iepe3 NEHTP THC-
CTH CeueHHs PAcTANYTOl apMaTypel, pasa
HYJII0) 3AIKCHIBAIOT B CIEAYIONEM BHAC
a) JUIA CONCHAS € OMMHOWHOI HEHANpA-
raemoit apmatypoii (M. puc 81,a)

M <M, = RAy2, = RS, (156)

6) s cevens ¢ ABOMNON Henanpsirac-

Moli apmarypoii (cv puc 81,6)
M €M, = Rydyz, + RoAlz, = RS, + RSy
(157)




B) AU cevenns ¢ ABOMHON HeHampsrae-
MOl # HanpATacMmoii apMaTypoi (obmuit
cysaii apvmponanis, cv puc 83)

M <M, = Rydyz, + Rod) x
X (ho = a) + 0, Al (hg — ) =
= RiSu+ RS+ 0,5, (1s8)

PacueTHLIC YpABHCHHS NIPOTHOCTH HOP-
MAULHLX CONCHMH H3MMGACMbIX DIEMCHTOB
€ OHHOUHOI APMATYPOIl MOKHO TOJIY“HTH
NYTeM HCKTioWenm W3 OGWEro ypannerus
npowrocrH (158) miomaa cesenns ciaroii
apmaryphr (4], + A{). Ypabricnus (156 158)
CHIPADCAMBE TONBKO /UTH HOPMABHO ap-
MHpOBAHHIX OieMeHTOB (clysali 1), T ¢
Koraa coGuoactes yeaosme &= x /hy < Eg,
rae Eg onpexeisior mo mhpaxemmo (135)

ITpu yuere PacicTom MPOHOCTH CKATON
apMatyphi S Moxer oxasarhcs (

Tpu Y M =0 OTHOCHTELHO OCH, TIPO-
XOAAWEH Yepes LEHTp TSKECTH GEToNa Cica-
Toft JOMBI CouCHIS, HMEEM
M < RA,(hy —0,5x) (162)

OcHOBHEIE YpABNCHISA TPOYHOCTH TPAMO-
YTOLHAIX CeNCHHil HATHBAEMBIX DTEMENTOR
{160, 161 u 162) cipaseamusm npn BhicoTe
©KaTOl 30HK X MCHRIUC TPAHIHOF BHICOTH
XR, T € KOTJA COBIOAAETCH YCIOBHE X <
<Eghy, e Ep Onpesensior 1O BhIpaKe-
o (135)

Dopmysmt (161, 162) noxaspiBasor, ¥r0
TipH ojitoit H TOi e Hecymeii crocoBHOCTH
JNEMEHTA CEYCHHE apMATyphl TOJYdaeTCs
TOM MeTIBIC, HeM GOTKIIC IO BRYTPCH-
He mapht ot z, = hy — 0,5%, T ¢ deM G0t
e pabouas whcota ceserms hy Caenona-
TCABRO, MOXKHO TIOJY9HTH CONCHIA DEMEH-

MUDOBANNIE YMeMCHTH), 4T0 WyAChas -
HHS PACTIONIATACTCH BHIUC TOMKH IPILIOKE-
Wusi pasnoaeiictbyiomeit youuii B el Wi
TIPOXO/UHT HEPE3 TOUKY MPIIOKCHHS PABHO-
selicrpyioweli  yowmit B apwarype S’
B 910M CiIyuae pAcIeTHbIC CXeMbI PACTPEC-
JCHHA YOI B OKATON 30HC CCHEHIA (CM
puc 83) e Gyayr COOTBETCTBOBATE NPHHS-
THIM [PH BHIBOJIC PACYCTHBIX POPMY.L, TIO
My 410 apMartypa S MOXCT OKA3ATHCA
B pACTAIYTOM 30HC WM PABOTATH C MaThi-
MH CRUMAIOUMMI Hanpsxemsvu  orto-
My CCIUE B PACHCTC YURTLIBAIOT APMATYPY S,
1o ypasHensivn (157 158) MokHO 10sth-
JOBATHCSA JIMIIMh IPH COBUOACHAN YCIOBHS

(159)

52, X0

Bom 2,2z, wm x<0, 10 Hecymyio
™ onemenTa npu

2=z
3. JueMenTia npavoyroamoro cescun
¢ ouuHounoii  apMaTypoit. Jluis  npsmo-

YrONBHEIX Ceuemmii ¢ OMONION Henanps-
Facwoii apmarypoii (cv puc 84,a) pac-
“ETHBIC (POPMYIhI NPOSHOCTH HOPMAIThIHIX
cevernii nosy AT W3 ypanneinii (154, 156)
TYTEM HOACTANOBKH B HHX FCOMCTPHICCKHX
XAPAKTCPHCTHK  NPAMOYTOBHMX  cevenuit
= bx, 2 = ho — 05, 8, = Az, = bx(hy
~0,5x)
Rybx = RA,, x = RA,/(RyD), &
= x/ho = RyA;[(R,bhy),
M < Rybx (hy —0.5%)

(160)
(161)

ToB "
apvatyphs [IpHMCpHBIC OTTHMAJbHbIE PO~
HEHTLI APMUPOBANMS TPHBEACHH BLINC

B Ie/sX YNpOWCHIs PaCieTon N0 MOjt-
6GOpy pasMepoB HOPMAJbHLIX CCHCHHH HAIH-
BACMBIX HICMCHTOB 1 ILIOMAIH COHCHHA Pa-
Goucii apMATYPh PEKOMEHAYETCH MOJh30-
Bathei  KoXpOMCHTAME % W (oM
HPMIOK 21), BHIMHCACHHLIMH B 3aBHCHMO-
CTH OT OTHOCHTEJALHON BBICOTBI CHATOMH
aom & Koadpipmuenr a,, nosvoser octon-
HOE ypaBhenue npounocrs (161) sammcarn
B TAKOM BHJC

R,,hx (hy — 0,5%) =

Rln— h.,(l—OS—

h
=0, bh3R,, (163)
oTKyIa
hy =)/ M/(2,bR,). (164)
e
x x
—05 =E(1—-0,58),
1=)/1-2q, (165)

0 Ok

B oy, < o = &g (1 = 0,5&g), 5 ap-
MaTypa te TpeGyercs

Koaduument { nossonser ypasnenue
npouocth (162) 3anucath b Bue

A= M/[R,(hy ~0,5%)] = M /(ShoR,),

(166)
157



rae

&= — 0,5%) [y = 1 —0,5x /

0,58
(167)
Cevene pactanyToii apMaryph A, Mo-

Ker ObrTh onpeencio i3 gopMynnl (160),
noACTaBHB B Hee 3uaucume x = Ehy

A, =EbhoRy /R, (168)
WA MO npouenTy apvmponanns p [¢ yve-
Tom (opmyan (143)]

A, = pbhy/100 (169)

B 1ieax yMCHDIICHIA TUMPHIB PACKDb-
TS TPEMH AMAMETP NPOAOABHOH paBoueii
APMATYPhl PEKOMEH/YETCH NPHHHMATE MH-
HUMATLHO BO3MOKHBIM M3 YCIOBHS pasve-
LCHUS  APMATYPHHX CTCPKHCH (KAHATOB)
B MM PAA 10 MIMPHHE BGAJKCH, HO HC MEHEE
12 M 3ammribiil CI0H apMaTyph @, npH-
HUMAIOT MHHMMRIBHBIM B UCAAX  MaKCH-
MAILHO BOIMOKHOIO YBeMMCHHs PaGouCit
BBICOTHL CCUeHus hy

C nomombio TabImI JIErko MOKHO pe-
marh TPH THIA 3a/1a4 TPH ToAGOPE W TPo-
BEPKE  NIPOYHOCTH  HOPMATBHBIX  TPAMOY-
TOMBHBIX CCYCHHIH

Jazaua 1. Onpeieinh IO Cevetns ap-
MaTypui A, 1o 3aaHHIM Ao, b, Ry, Ry w M (nps-
Mas 3apava) °

Peuewme. Tlo dopmyse (135) onpexensior rp:
HHAHYIO OTHOCHTCIIBIYIO BLCOTY GETONA CAATON
300 Ceens

Ilo dopmyc (163) onpenensior xoxpdu-
IHENT o, TI0 KOTOPOMY mnpulcnunM iAo
21 naxojisr Kospumerrtn & i

Tposepsior yeions Hupruu-lm apmupo-
Baniux oevenron &< Ex Ecmm okakerc, wro
&> g, TO pA3MEpBi CeTERIs 1IpH JATAHHOM Kac-
e 6eroua HeaocTaTounh. HeoOX0aMMO Ha ocHo-
BARMI TEXHHKO-DKOHOMHYECKOIO CDABHCRISI Yie-
SMMTL Wa MOAYS  paBRbi SO MM, BECOTY
B waw wupany b cevens, win na oauy crynenh
nomwicuts knace Getoma Ecmn £<Eg, ro o
opmysie (166) ONPEACISIOT HCKOMYIO ILIOLIAD
NPOAOTBHOI apMaTYpLI

3anaua 2. Onpetennms paGodyio Brcoty
siementa by o saxansum b, p, R, R, n
M (obparnan 2aaua)
Peuenne. Tlo dopuyse (135) onpesensior rpa-
HINEYIO OTHOCKTEILUYIO BHCOTY CKATOH 30K

To dopmyse (143) waxonsr & Ecin oxaxer-

[ CY
158

it 31) taxonstr Koxppmc a,

i o dopmye (164) uckomyio paGosyio BhCOTY
onementa hy

ECIH MpotcHT apMApOBARIs |1 He 3aaan, T
ero mpummMaioT cpeamaM mo Tabn 14 u 15
B npakTike 3aai0TCs OMTHMANLHMM K0dibit-
1MenToM £, MOCTEAyIOWMI XOR  pemcHus
ocraeTc fpeK i

3aaa4a 3. TIpOBEpHTE NPOYHOCTS CedCHUs MO

womectimim A, b, b, M, R, u R,
Peweane. 1o dopuyne (135) onpeaensior Ex,
a 1o dopmysic (143) — kooddumuent & Hpn &>
> &y cenenne nepeapmuponano Ecii & < g, T0
no 3naschnio kodpdumenta & (oM npuiox 21)
HAXOAST COOTRETCTBYIOIEE €My 3HAtere Kodp-
unuenta o, ¢ koapdHIEHTOM 2, N0 dopMyIe
(163) onpeacsior mecymylo CiOCOBHOCTL cede-
nnst M, Tloiysenioe Imatentte W3ruGaiomero
MOMERTa M, IOIKRO BHITh HE MeHee 3AQaiioro
MM,

Tipaviep (c sagave 1). Ha Ganky npsamo-
YTONBHOrO CeucHUS MMPHHOT b= 10 cM 1 BBICO-
Toii h=25 cM seficrByer M3rUGAIOMM MOMCHT
ot Beeii mremneil narpysku M = 15 kH M Onpe-
JEHTL TUIOMas CeCHHS NPOAOJBHON apMma-
rypsi A, w3 cranu knacca A-Nl Beroir Takebiii
K1acca B25, oodduuiseirr yciopuii paGorel Ge-
rona ¥, = 0

Peutewe. B 1ok 3 Taxenomy Gerony
Knacca B2S coombercrayer R,= 145 MIla, a
B rabn 12 knacey cramm A-III — R, = 365 Mlla
Tlputivator samuribii croii a, =2 cm, & awa-
Merp paGoueii apMaTyphi d = 12 My

PaBosas nuicoTa Cesenns

ho=h—a=h—a,~d2=25-2

=225 cm

~06=

To dopmyse (163),
=M/ (1,;bhR,) =
=15 105409 100 225 14.5) = 0,227

B apwiok 21 esmamiie o, = 0227 coorper-
crayer £=026 u { =087

Io opmyse (136)
© =0~ By,R, =085 —

0008 09 14,5 =0,84
To opmyse (135),

snx;(“ i )

Fuauenme & = 0,26 Menbie rpannoro g =

= 0,71, CICAOBATENBHO YCIOBHE TPUMERHMOCTH
pacteTubix GOpMYA coOMoMAETCA  YeHmmBaTh
6eroi cKaToM 30MH He TpEBYETCA Bhicota Cia-
Toit 30mt x = Ehy =026 22,5 = 5,85 ou




To Gopmyse (166), Bao-cxeva 1 TonGop apmarypsi B mirnGaemom siemenre
~ M/ChoR) = © OXMHOUROi HAMPArACNOil APMATYPOIi
15 10°/0,87 225 365) ~ 210 mu?,
wm, 1o dopmye (168).
Ay =D ynaRy/R, =
=026 100 225 09 14,5/365 ~
210 mm*

Ilo mpwrok & mpuimMaioT
2512 AL (4,=226 wm)
Townocts moaGopa  apMarypht
226 100210 - 100~ +7,6% >
> +5%

Hinke npupeseib nprvepisIe
yuBnbIe G10K-cxeMa | I mporpa-
Ma ha MamumHOM  A3bKe
BAACUK miomans g5
cevemA HanpAracMoii apmarypht

Herodise dammme Gy, M, B, b, R, w1350 i, ,fs s, i |

4. DJIeVIeHTHI  pHMOYTO.1b-
HOFO cedenns ¢ /IBoinoil apma-
TYpOil.  Cixkaryio  apmarypy
YCTAHABJMBAIOT 1O PACYETY B
Tom cyuae, Koraa He cobimio-
Jeno yeiosme (135), T ¢ koraa
npourocts  Gerona  cxatoit
30HbI OKA3LIBACTCH  HEOCTA-
TouHOM (x> £ghy) is BoC-
TIPHATHA  M3THOAIOmEro  Mo-
MEHTA OT BHCIIHEH Harpy3ku
Tpuyrom ysesnuenne puﬁn-lcvl
BBICOTHI CEHEHns hy
5 Heieieco0Bpa3mbIM N0 ap-
XUTEKTYPHBIM COOGPaKEnHsM,
4 noswHUCHME Kiacca Gero-
HA - M0 OKOHOMMYCCKHM
TEXHOTMOTHYECKIM  COOBpaKe-
v CokaTyio apMaTypy yera-
HABIMBAIOT TAKKC TNPH  BO3-
JCHCTBUH A DJICMEHT M3rH-
GAIONX MOMEHTOB ABYX 3Ha-
OB (Hepaspeaibie GATKM, pu-
FCIH Pav M Ap) AT yMelib-
mennst  nonsydect  Gerona
CHRATON 30HbL W YMCHBUICHHS
IKCICHTPHCHTETA YCHIUA 06~
HKATHS B NIPE/BAPHTCILHO Ha-
TIPSKCHHBIX JEMCHTAX

[Ipn asoiitom apmuposa-
win (puc  85,a) opmyna
NPOYHOCTH  TIPAMOYTOIbHbIX
cevenmii (157) npummvaer sua

M < M, = Rybx (hy — 0,5x) +
+ RoAilho — @), (170)

B

159



‘Tunopas mporpamMva ua MammmioM W3bke BIMCUK

10 RPEM  MPOCPAMIA NNIBOPA APMATYRY

20 PPTHT %3 BBERNHTE HOXDEHNE SAHHME A15 PACHETANPRINT

30 IMPUT “PACYETHBI HOMEMT+HMa s s sssswrcrmansnmnnneassnsnnnnnnnnes f
48 IHPUT ‘PABOHAS BREOTA CEYTHMA 1M cuvevnvnsnerconnssunssorannas.'H

wannneannunan B

50 INPUT  WHPHHA CESEHWT Ml

&8 THPUT “MPOMHOCTE SETOHA HA CHATYE) MMAvneveivnsnuavarsonsnnnnns RS

G2

A5 THPUT - KOIPMMUMENT HCA0BHM PABOTM wus caxminevunnn

70 THPUT 7KIACC APMATHRPH « AT = 1) AL - 2+ cee v BYT = A fieeeenn™

3 THPUT *PACYETHOE NOMPOTHEMEHME aF HATLPEL PACTAREHWG: M. .uvannu 7P

9@ THPUT *BESHSHHA MPEABAPHTEIRHOND HATPAHEHIR Ml aa anawrnmmnanna 'S

100 THPUT < MAHAMATHLI TPOUEHT APFHPORAHUT Zawainearanrverns PEETRL1

110 PRINTHIZ AOAEDR VFHATYPH & 20 MEREMDN 3T TE"

120 PPINT s=ms=e=s ===srre==so==s
170 PRTHTPRINTIF Y, 41

140 PPINT” MEXDAHHE WAHHHIE "

150 PRINTS

- NPRINT

166 PPINT/PACHF THA MOMEHT 0 cuvan PRGN L

170 PRINTY PARDMAA BCUITA CESEHHRL e xaamnnrrcanmarnanueasH HIE
188 PPINT/HMPHHA CEMEHHAL, v e st rrnennanrrnrerenass B PM°
197 PRINTTPOYHOCTE FETOMA HA CHATHE. i cavuvensnsnnnnannaas “RI MIA
195 PRINT WOBMHUMENT UCADBME PREOTH cavnnrrninassnnncnneas G2

200 PPTHT «iar

APHATYPY. « e viasnnnssransaossesnenunssans v =11 BIRIF] 41
205 PPINT

219 PRINT PACHETHOE COCPOTHRAEHHE APHATHRY PACTAKEHN. . ..oy "RL. MNAY

220 PRINT  BEMMYHHA NPELBAPNTE,

WHOTD RANPAMEHMT s s v enaaea e ”97 MNAY
232 PRINTMArMMA ToHblT NENUEHT APUHPOBAHHD .0 cn e cnnenaena s 17 7
249 PRINT* J— e B

242 PPINT PPINT\PPINT \PRINT
245 LET R=RI\LET HO=H\LET

HRINLET W, 550, GAeP
252 LET SL=R1-SNIF %3 THEN LFT S1=51+480

256 LET V=400 IF 52¢1 THEN LET Y=509
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208 LET K=blr o 14314 711671, ) Yy

265 LET Ak 1-0.5¢k)

272 LET Gl=ts (@vHGA24R)

230 IF AAXA THEM LET H@=HRFS\LET Z=1G0T0 274

292 LET K1=1-8QR¢1-24AGLET V=1

Z@@ IF X>3 THEH LET Y=1.2-B.854(%-4,

310 LET G=\-CY-1) 6020 K-1)2TF Gy THEN LET =Y

29 LET Al=Raki4B+HA,G/RLWLET H2=M1 #6437 180N TF A1KAT THERW LET A1=A2
330 TF 7=1 THEW PRINTPEABOHAS BLICOTH CEYEHHR YBEAUHEMA 10 "Hp i’
340 PRINT TPEFHEMAR NOOUARL APMEATH b cx nancnen anrmansensnsons “AI/100 THA2
345 PRINT FPINT-PPINT PRINTPRINT

358 END

MPHIEP PACHETA

MOABOP APMATIPY B W3THRAEMON IEMEHTE

HMCHOAHBIE  §AHHWE

PACHETHBIA MOMEHT o iviinssinnansnansasanrcnennnananerennansd50B0E 05 HIMM
PARDHAR BHCOTA CEYEHMA wivannaanancnnsvnaronccmsunnsnenaneda7O0OF 02 M

WHPHHA CEYEHHA vuevnvvinan Aavawamasannens s, SOBGE B2 MM

TIPO4HOCTE BETOHA HO CHATHE wvuvencrncuunnnsansvnnnnnrcnannsd ASADE 81 MNP
KODPHUMEHT YONOBHA PABOTH wavuxanswxasnnusnnnncennnrennenel 0000
KAACC APMATHPH wuvessnnnanssanmicrnasnnnnuansinrsinsnaranensf = b
PACHFTHOE COMPOTHMBIERHE APMATIPH PACTAMEHIN wassaansuene s B.BOIGE A2 MA
BEfiMHA TPESBAPUTEIbHONO HANPIMEHHA +ivvuiivinnsvn s cnnns o S.BOOOE 92 HOP

MitHIMASHA TPOUEHT APMATOBAHHS ovvvivr cvcannsnannsnsannnnsl GABBE-B1 7

PE3YTAT PACHETA

TPEBYEMAA NAMIALL APMATIP wuvernssninneernnsssnnnnnnnsnsend 2284 CMa2

6 B M Bommpenko, I I' Cynoprun 161



Puic 85 Cxeva yownuli w HATDRKCHUT B HOPMATLHOM DACHETHOM CEYEHHH TPAMOYIONMILX JicMen-

ToB ¢ ABOliNON apMaTypoit

@~ 0BIIAR cXeMa; § — CXEMa YOI, BOCTPHHRMAEMEIX GETOHOM CAATOI J0MBI W YACTHIO PACTAMYTOR ApMaTypH!
&~ CReMa yOWIH, BOCHPUWHMACMUX CXaTOM apMATYPOH M APYrOR YaCTLIO PACTARYTOJ apMATYpH

e Rybx(hy —0,5%) = M, —~
CIIpHHUMAEMBIii GETOHOM CKATOH 30HbI Ce-
COOTBETCTRYIONIGH CMY  HaCThIO
pacranyToiil  apmarypm  (puc  85,6),

Al(Ity — @) = M]— MoMeRT,  BoCHpHH-
Maemblil CkaTol apmaTypoil §” u pasHoO#i eil
WACTBIO pacTAHYTOI apMatyphl (pHC 85,6)

Venosue (154), onpesensiomee nooxe-
HHE HYJIEBOI JHHWH, MOKHO BHIPa3uTh (hop-
Myt

MOMEHT,  BO-

Rybx = R,A, — R A (
OTKyja

»=(RuA, ~ R A)/(R,b), (172)
&=x/ho = (R, — Ry .Aj) /(Rybho) =
=WR,/R,~ WR,/R, (173)

[lpuvetene 5THX pacueribix dopvyst
orpuuuqunacrcz yenosaem & <Eg wiH X <

<Erhy

Tlosmas nuomaz, cevens padove npo-
JIONBHOM  apMaTyphl A, CKIAJBIBACTCH M3
IIOMaNH  ceueHHs  A; CKaTOi  apMatyphbi
W UM@K cenerus A, CooTBeTCTBYIOmEH
no upoynoctd Geromy ckatoii 30He ceve-
s

Rydy = R,Ay,

A = Rydy /Ry (174)

Coornowene A n A, B HOPMATbHOM
CCUCHHN AIEMCHTA MOKCT GBIT PASIHIHLM
VCraHaBimMBatoT €ro B Kak/0M KOHKPETHOM
Cayuac Ha OCHOBAHMH TCXHHKO-OKOHOMHYE-
ckoro oboctoanis [Ipeaeibiblii npotenT

apMpoBAII  CKATOR 30HM  HOPMBI He
Hanbosce
OKAILIBAIOTCA  HICVCHTH C  MMHHMATBHO

BOIMOXHBIM COXCPKAHHEM CKATOH apMa-
TYpbl DTOrO JOCTHIAIOT HCMOJILIOBAHHEM

162

B pacicrte IPAHUMHOTO XOXpUHMEHTA o,
XAPaKTEPHIYIONIEro MAKCHMATLHO BOIMOXK-
Hyio HECyIIIyIO criocoBHocTh GeToHa ckaTolt
OB CeHCHMS, My, = ARR, DI
TOJILKO 0CTATOK BHELINEro MoMerTa M, =
=M —~ My, TCPCIAIOT CKATOH apmatype
A w pasHoii eii 4acti pactsiiyTOil apMa-
typu Tipu stux aniix yéuoswe (170)
MOKHO JAIUCATE B BHE
M < M, = agR,bhE + Ry Al (hy —a') =
=M, i + M, (175)
e og =04 —win Geronos wiacca B2S
W HWKE NPH ONTHMANLHOM COOTHOMICHHH
oA cedenns pactanyTOl W CKatol
apMatypu

Orcioza

AL=(M = 04RbhG) [Ryc (o~ a')],

(176)

kooduumenty ag (em  npuwiox  22) co-
orsercrnyer koapduuuent Lr (cM npuiok
17), nooromy, o dopmye (168),
Ay =ERR,/ Ribhy a7
CricjioBaresibio, NOJHAS JIOMWA;lb CeMCHUs
PACTAHYTOH apmatypbl
A, = ErRy/ Ribho + Aj, (178)
rae Eg =055 ia Beronos knacca B2S
W HKe

Dopvyii (170 178) cipanesuimsut npu
yenosun a >2a Ecim x <24, 10 npuii-
MAIOT 2, =2, M NPOYHOCTL TIPOBEPHIOT MO
MOMEHTY BHYTPCHHMX YCHJIMH OTHOCHTCIIb-
HO UCHTPA THKCCTH CKATOH ApMaTyphi

M < RA(hy — a) (179)




Ecam Bbicota CKatoil 30HM € yieTom
HOMOBHNE CKATOR HEHANPATacMoll apMa-
TYPH

x=(RyA, ~O05R,A)/(Rb) <

TO HECYLLYIO CHOCOGHOCTH JIeMEHTa ompe-
nemmot no opwysie (170) 6e3 yueta ca-
o Hemanpuracmoii apuaiypu Ecun

uns M, Ecan M <M, 10 NpOHOCTL dileMesta
obecnetetia

5.9,
covenmit ¢ ozmHoNOR an 'Iypml. Marn-
GaeMeIe ONIEMEHTHI TABPOBOI'O, JBYTABPORO-
TO M APYrMX MOMOGHEIX CeYeHmH mpume-
HAIOT KAK CAMOCTOSTENLHEIE KOHCTPYK-
THBHBIE 3/IEMEHTEI HIIM B COCTABE COOPHBIX,

B oKaToii 30HE TpeH:
Man apMATYpa, TO BHCOTY CKATON 30iM
BLIYUCIISEOT §e3 yueTa CHIKEHUS MpeBapH-
Te/LHLIX HANSKEHWIl B HANpAracMoil ap-
MaType u 6e3 yueTa cKaToil HeHanpaTaeMoil
apmaTyphr

(RyA, + 7,,0,,45,) / (Ryb) (180)

Ilpu 5toM B yoiosuu npoutocti (170)
BMeECTO Ry Al(hy—~a’ npHIUMAIOT
TapOupsp (o — )

Hns nepeapMMpOBaHHBIX  JIEMEHTOB
(£>Eg) yonosue mnpounoctn (170) npu-
HUMAET BU
M < agRybhE + R A (hg — a'), (181)

e ag = Er (1 0.55k)

HOpMbl  paspelliaior pactieruyio  Hecy-
LIYI0 CMIOCOGHOCTD MepeapMUPOBAHHEIX HJic-
MEHTOB HECKOJIbKO YBC/MNHBATE MyTeM 3a-
MeHB B yononun (181) snavenus op Ha
(0.8 + 020,), Tie mpH &< | npHImMAIOT
=& (1 0,5¢)

Tlpu moxGope 1 nponepke MPOTHOCTH Ce-
wennit ¢ aBoiinoil apMarypoil, Kak M mpu
n02160pe ceenHii ¢ OMHOIHOR apMaTypOil,
BOIMOKILI TPH THIA 3aad

3araua 1. Tlo sananmam M, b, ho, Ry R, u
IO, CeeHIs P
it A apmatypul
wewne. 1o opyze (176) waxomar wio-
utaan apMaTypH A, @ 1o dopmyne (178) - nosi-
HYO IIOWALL pacTAHYTON apMaTyph A,
3anaua 2. Tlpn 3ajanimix (Ha OCHOBE OMbITA
npoextuposatms) M, b, A, A, R, R, onpese-
awrh by
Pemenne. Haxonsr A,
Myste (168) onpesensior
ho = RyA,, /(Rybgb)

Sazana 3. [pw saganuwis M, b, ho, A, A R,
" R,, NPOCPHTL eCyiyIo  ClOCOBHOCTS  ie-
Me

" cKar
P

~ A, u o gop-

uenne. [lo dopmync (173) waxomsr ormo-
CHTCTBHYIO BLICOTY CAATON 30HH GeTona & a o
npwiok 21— kooiunent %, 10 popmyne
(175) onpeneisIoT Hecyuylo cnOCOGHOCTE cede-

o

i c6op e-
GPUCTBIX NEPEKPITHH WM TOKPEITHA (pHC
86,4). Tanponoe ceucie Hjeveirra coeron
3 monku 5 u pebpa 4 B Hepaspesnbix
COOPHBIX  HJIH  CGOPHO-MOHOJNHTHBIX  pe-
GPHCTHIX ePEeKPLITHAX (IOKPBITHSX) Ha OTO-
Pax NoJIka 5 TABPOBOIO CEMEHMS NOTIAjaeT
B paCTAIYTYIO 30MY (CeueHne 2—2) 1 103TO-
My B PACYCTE CC HE YUMTHIBAIOT, B NPOJETE
N0JIKa 5 HAXOJMTCS B CKATOH 30HE CCYCHHS
(couenne 1 —1I), mo>ToMy ce BKNOUAIOT
B pacict B CPABHCHHH C HPAMOYTOJbIbIM
(8 covennn 1—1 0603nAUEHO MYHKTHPOM)
TABPOBOC CEUCHHE IHAYHTEILHO IKOHOMH'-
Hee, TAK KAK B HEM yMCHBLICHBI pa3Mephi
PacTAyTOM 30HbI, 6ETOH KOTOPOIi B pabote
JIEMEHTA He YHacTBYeT H3-3d MOABICHUS
B HEM TpelHn

CuMAIONIE HANPSKCHA B NONKAX Ta-
BPOBBIX GAJIOK  YMEHBIIAIOTCA OT
K Kpasv mosik, mosromy nopmsi (CHull
20301~ 84) OrpaHHUNBAIOT WHPHHY CBECOB
bj (pHe 86,6) NMOJKH, BBOMMYIO B pacier

a4

i <1E|5_Jtov<ont].
Puc 86 Tasposoe cevenue (1-i ciywaii)

an Hepwpnnun 6 - )lonMuJumo: cevenve Gankn,
B 2 opoctenenusie Gankm, 3 -
ura; 4, s - wmnc’!uncum pebpo ¥ nosxka Gankw

163

a-n




MIupuny cBeca MONKH B KaKAYIO CTOPOHY
OT peBpa TABPOBOTO COYCHHS NPHHHMAIOT
ne Gonee '/ mposieTa snemenTa H He Gonee
a) NPH HAJMYMH NOTIEPEUHIX Pebep WM HpH
hj <Otk — 1/, paccrommms B cBery MoKy
HPOJIOABHEIMH peBpamH, 6) TIpH OTCYTCTBHM
HONepeUHbIX peGep HAM NpH PACCTORHHSX
MEXLY HIMH GOJIBIIHX, YeM PACCTOSIHHS Me-
Wiy OpojonbMMME  peGpavm M hl<
<0,1h — 0,6h/, B) npn KoHCONBHIX CBECAX
noxka mpu hy>0,1h — Ghy, upn 0.05h<
<h[<0,1-3h, npu h} <005h — cnect ne
YUUTHIBAIOT

[lpn pacsere TaBPOBBIX couemuii pasni-
MAIOT /IBA  PACHCTHBIX  CyYass, Ompexe-
JAICMBIX 1IOJIOKEHHEM HyeBOM NHHHM Cede-

s
@ Cnyuail | — ckaTas 30Ha CcdeHHs dlle-
MEHTa C OJ{HHOUHOI apMaTypOil HaXoaHTCA
BLILC Pepa, T ¢ HYJICBAS THHMS MPOXOIHT
B npellesaX monkm (x<hj, e pHc 86,0)
Dro  Gubact, Koria BHCIINHA MOMEHT
OK3BIBACTCS MCHBINC BHYTPEHHCIO MOMEH-
1a, BOCHPHHAMACMOTO CKaTOll MOAKOM Ta-
BPOBOTO CeYCHHS M COOTBETCTBYIOWCH cit
PacTAyTOi APMATYPOH, OTHOCHTENBHO 1(EH-
TPa THKECTH PACTAHYTOH apmarypbl (as
KPATKOCTH (MOMEHT M10/IKH»)

M <M, = Rybjh/ (ho —0,5h) (182)

Tlpy 3aaHHOM NNOMIAAN CCYCHAsS PACTs-
HyToii apwatyphl caywait | 6yxer npu co-
6I0ACHNH HepaBeHCTBA
RA,<R,bjh; (183)

Pacuer TaBPOBLX CeveHMil 1O CyYalo
1 HHYEM HE OTIMYACTCA OT PACYCTA MPAMO-

yrompmux  cevcinit  mmpauo#i b;  Ipn
hj/h <02 nnowas cevennst apvatypi A,
MOXKHO  ONpe/ensTh 10

npuGAMKCHIOMY
ui

(162) B npeamonOKemIH, yTO HeHTPAIBHAN

OCb NPOXOAHT 10 CepeluHe NONKd (x =
=0,5h).

M = RoA,(ho = 05hy),

A= M/[R,(ho —0.5k)] (184)

Ilpn otoM ommGka B 3amac NPOYHOCTH
focruract we Gonee 10% Tpamepuas
BJIOK-CXEMa 2 ONpeIeNICHAs MIOMIA/M| Cede-
WHA HanpAraeMofl apMaTyphl AL chywas
1 TaBpoBOro ceyeHHs W THIOBas NPOrPam-
Ma na mammssoM s3tike BOVICUK npuse-
JiCHBL HWKE
@ Cnyuaii 2 — ckaras 30Ha CeyeHmst ofny-
cKaeTes HIWKe MOMKHA (X >hy), T ¢ mynesas
nuEMs  Tiepecekaer peGpo  ceuends  (puC
87,6). DToT Cilyvali GLIBACT, KOLja YCTOBHE
(182) e cobmoxaercs Torxa TaBposoe ce-
UCHHE PACCYATHIBAIOT C YUCTOM  CKATHS
B pebpe

Kax u B clydac mpAMOYrOMBHBIX ceve-
Huid, pacyeTHbIC GOPMYNBI BHBOASAT U3 BYX
yenouii papnosecuss Y M =0 u Y x=0

Rybx (ho — 0,5%) +

+ Ry (b — b)Hy (o — O,5H)), (185)
e Rybx(hg—05%)=Nyz, =M,, (puc.
87,4) — MOMeIIT, BOCTPHHUMACMbIA CKaTOl

30HOM pebpa cedelHs M COOTBETCTBYIOMCH
€My HacThio pACTAHYTOH apMatyph A,
(Moment pebpa), Ny, —

1
paBHOJICHCTBYIOI@N

younuii B GeToHe GkaTOA oMM pedpa,
—mwieso mapu cnn; Ry(b)—b)h/ (hy —
—0,5h))= Ny, =M, (puc  87,6) — vio-

MHT, BOCIIPHIHMACMBIA OKATHIMH CRECAMN

IOJIKH M COOTBETCTBYIOIIEH UM YacThio pac-

TAHYTOM apMaTYpbl A, (MOMEHT CBECOB),

Ny, — pasnojeiicrsylomas  ycmii 5 Ge-

TOHC CKATBIX CBCCOB CCHCHHS OIEMEHTa,
— IUIeYO NMapEl cAN.

9 ,T_‘__’f'_

~N | Aoy

L7 N N

Puc 87 Tanponoc cevcume (2-if cnyuai)

- cxema manpaxenuii i younh 8 pebpe GaikH, 6 — 10 Ke, B NOIKAX GAIKN, § — HOPMATMHOE CeveHHE GamK
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Baok-cxema 2 ONpeneiene WIOUAIN CENes NANPSTACMO APMATYpL
Aan caydan 1 TaBpOBOrO cedemms

L Hoxainsie dansie. M, B, gy 85, b1, By, Bizs s, Gsp Simn » J




‘Thnosast nporpamva na maummnom s3bike BICUK
Onpesieienue NIOWAM HANPATAcMO aPMATYphi 1A caydas 1 TABPOBOTO CedeHmA
Mcxoubie aanabe (oM puc 86, 6) M =159 100 H ww, 20 Mw, hig= 570 Mm, b=
= 480 i, = 80w, Ry = (1,5 MITa, y4y =09 R, = 800 MlTa, 6, = 580 MIla, =001, n=1

OBO3YEHIS EPCMENILIX B POTPAMME Tlepemennie, MoAyHCHALIC B NPONSCCe PEMICHAA 3a1ATH
MM Y G oW Ay~ AL
b= B R, R2 -0 n M2
b HY 6,-0 Ep- Q2 A A2
by~ Bl Mo M1 U A ———
Iy H NN £ 03 I
Ry = RI Yo G1 -

4 DATA 15.967,228,570,488,206, 11+5,8,9- 502, 560: 0,01+ 1
S READ MyBeHB«B1+HI+R1sGsR2;01MI<H

10 LET Ri=GaRIN LET MI=RIAB1¥HI¥(HD- 0. SaHl

15 IF MYM3 THEM 115

20 LET W=@.85-0, 003+RI~ LET Qi=RZ+405-0

25 IF G<=1 THEN LET 02=NeCl-W 1,10/ (1+a1-509)

30 IF Gri THEN LET Q2=hiwci-bodoi o1+Q1 488,

35 LET R=Mo (RUMBLAHIA2IN LFT @3=1-SOR(1-2%a%

40 IF @3¢=02 THEN 69

45 LET Ho=ta+S9

58 GOTO 35

60 LET GI=h-¢N- L #{2HQIR2-1Y

65 IF Gi¢N THEM 75

70 LET Gi=N

75 LET H=Hi/HY

82 IF Hi=
85 LET Al=t03B14+H14R1)/(G1aR2Y
A7 COTO 95

.2 THEH 99

90 LET Al=M (GLeR2%(HA-0, SHH1 1Y

98 LET M2=A1/(B4HA>

106 IF M2>=Mj THEN LET A2=A1

105 IF M2et) THEH LET A2=MixE+HO
11@ PRINT %1 -NAOWALL APMATHPM < 5A2
115 END
PE3YMTAT PACHET

MfiOUALL APMATYPY 1, 364000999 63
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Taxam obpasom,

M =My + Mgy, A=Ay + Aoy (186)
TMonokente mysicnoli THHAH  onpenic-

Aot m3 yenonua ¥ x =0

R,A, = R,bx + R, (b} — b)h;. (187)

@ Iopsiox moabopa  cesennii  Gerona

W apMaTypel mo ciysaio 2 CROAHTCH

K creyiomemy
1) onpenensioT BHICOTY GaTKN B NEpROM
nprGamKem M0 opuyae

=6 34)/M,

mwpiy peGpa oGurimio mpumAMaOT b=
= .5)h, pasmepbi nomkn b u h;
MO aHHbIM

CTPYKIMH B TEIOM,

2) nponepsior yorosne (182) Ectn ono
ne cobmoxacrcs, mawut, x>hj, T ¢
HMeeM criyvail 2 TaBpoBoro cevemms [ecim
yenosHe (182) cobmoaetes, suaumr x < h}

(188)

KOH-

M pacuer BeAyT Mo Ciyyaio | TaBpoBIX
ceuennii],

3) somensor M;, (185)
M, =Ry (b —b)hj(hy ~ 0,5h)), (189)

4) o dopmye (184) naxoanT mromam,
Conetina apvaTyphl

Ao =M,/ [Ry(ho = 05k )] =

=[Ry(b; —D)h;]/R,, (190)

5) 1o hopmync (186) BemuCHTIOT MO-
MelT pebpa M,y = M — Ml, 10 dopmyie
(163) HaxonaT Kos(pHUHCHT o, KaK Ui
nipavoyronbioro ceucinsi Tonpaysich mpu-
5ok 31, 10 o, Haxonwr & wam {, 10 Ko-
TopbiM 110 popmyne (168) mm (166) onpese-
JIOT TNOMENG apMaTyphl Ay, ccam oKa-
KETCSH, UTO O, > g, TO TPEOYETCS HA OHH
MOAYNb YBEHUMTH UIHPHIY HIM BHICOTY Ce-
YeHMs, NOBBICHTL HA OHY CTYACHL Kiace
GeroHa MM YCTAHOBHTL CKATYIO HEHanps-
TAEMYI0 apMATypy, IVIOI@L CCUCHHS KOTO-
poit onpeacastior 1o dopmyic (176),

6) no dopmyne (186) BerMCIIOT NON-
HYIO IUIOm@/b PactaHyToii apmarypbl A
@ Tposepka necymedt  CIOCOBHOCTH  Ta-
BPOBBIX CeyeHMl 1O Cnydaro 2 CBOIMTCH
K Caenyiomemy

1) no dopmyne (190) naxojar nnomais
CeveHHs apMaTypl Ay,

2) o opmye (186) onpeseasor mio-
IH@jIb CEHCHMS aPMATYPhl, MPHXOSILYIOCS
Ha pebpo A, =4, — 4,

3 T
nas pebpa p—= A, /(bho), a mo memy &=

R,/ R,, neroms3ys &, no npuiox 21 Ha-
XOAAT KOMpOUIHCHT G, CCIM  OKWICTCH,
WTO 0, > ag WM (410 TO ke camoe) & > &g,
TO MOCTYNAOT TaK XKe, Kak npu noabope ce-
et 6er0Ha " apMaTypH 1o cityyaio 2 Ta-
BPOBHIX Cevel

4) o d)opMyne (163) Bhmmcasior M,
a o dopuyse (189) — My,

5) o dopwyse (186) onpeneamior pac-
WETHBIH H3rHGAIOUIMA MOMEHT, BOCTPUHH-
MaeMblii TaBPOBLIM ceneHMeM,

M, =M, + M,,=o,bhiR, +
+ Ry (b — byl (g — 0,5h)

Ecan MomeHT BHEIIHAX cuit M <
NPOUHOCTE HeMenTa obecrieucia

T'patianoe yciobie X < Eghg, ecnu nyjie-
Bas WIS niepeceKacT Pebpo, B COOTHET-
CTRMW ¢ HopMaMn nponepmioT 6e3 ywera
CBECOB MOJIKH (KAK JUIH NPSIMOYIOJLHBIX Ce-
eHuil 1npHHoil b)

JUin  epeapMHpOBAHHLIX  HJICMCHTOB
(&>Er) yenomue nposnoctu (185) npu-
HUMAeT BW/L
M < M, =arR,bh} + Ry (b} — b) x

x hjlhg = 0.5hj) + Ry Ay~ )

M, o

(191)

Tpamep. (caysaii 2, oM pre 87.6) Ha Gaiky
TABPOBOTO CeuCiMA AGHCTRYET pacveTHuill Wirk-
Gatowunii moment 148 kH w, b/
oM, h{=8 cm, h=60 cm, Kiacc Geroma BIS
(Ry = 8,5 MITa) Apmatypa w3 cram wiacca A-1l
(R, =280 MIla)

Pemennie, TTpunumarot a=4 v, hg= 60 —
4=56 cm

1. Tlo oopmyne (182) onpesensior pacerhbiii
cilywail TaBpoBOro CeleHis (IoNoKeHHe HyeBoit
)

M= Rybhjtho —0,5h]) =

=09 85 300 80 (560 - 40) =
=95472000 H MM~ 955 kH M <
<M =148 kH u

[ X>hj, T e i
oc, epecekacT peGpO i TARPOBOE CEuCHC Heoh-
XOAMO DACCHHTHIBATL C Y4CTOM PAGOTHI CHaTO-
1o 6erona n pebpe
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Prc 88 DeMENTH TABPOBOFO CeucHi ¢ ABOFNOM apMaTYpOii

2 To qopmynav (189) u (190),

M, =Ry (b] ~ byhj(ho — 0,5h) =

=09 8,5(300 — 200)80(560 — 40) =
318 «H M,

Aun = Moo/ [Ry(ho = 05h)] =

=31,8 10°/[280(560 — 40)] = 218 mm?>

3 To dopmyze (186),
=M= M, =148 - 31,8 =1162 xH m

4 Tlo opwmyse (163) onpesessem as npamoy-
TOILHOIO CevoHHs HUPHKOF

o= M, 1162 10°

™7 vaRybhE T 09 85 200 5607
B npuwiok 21 a,=0242 coomsercrayer &=
=028 < &g = 0,68 (M. npwiox 17), T ¢ rpaimi-
Hoe yonopue coGmoaacTeA

5 o gopmyze (168),

Ay = EbhoRy/R, =

=028 20 56 09 8,5/280 % 8,57 cm?

=0242

6 To dopmyre (186) rruncisem nomyio wio-
Wmaz Ceventis apMaTypH

A= Ayt Ay = 8,57 4218 = 1075 cw®

Tlo npinox § npmnacy apwatypy 42 18 A,
A= 10,18 ow? (~5%)

6. DJIeMenTI TABPOBOTO H ABYTABPOROTO Ce-
venwil ¢ qmoiinoii apmarypoii. JIBofinyio ap-
MATypy B TABPOBBIX CCHYCHNSX NPAMEHSIOT
O Tem ke COOBPAKEHUAM, YTO H B MPIAMO-
YronbHBIX CeveHHsIX B ofuiem ciydae Ta-
BPOBbIC CeYeHuss MOTYT MMCTh Hanpsrae-
Mylo A,, M HeHanpsracMyio A, apMatypy
B PACTSHYTON 30HE CCUCHHS M HATPAIAEMYIO
A}, M HeHanpsracMyio A! apMatypy B cxa-
oM 30He cevenms (puc 88) Ilpu Hrom mio-
WA cevenns apMaryphl A, HPHHMMAiOT
MHHUMAbHOI, TaK KaK MPOUHOCTD ce HIKe

168

POUROCTH  WampsraeMoii apvatype A,
Inomane ceienns apMaTypsl A;, TakKe
NPHHAMAIOT MHHHMANLHOM, TaK KaK YCHIHE
e IPEBAPHTEALHONO HATIPTKCHUA P{ MO-
KT CO3aBaTh HINGAIONMH MOMENT, CyM-
MUPYIOUHECS ¢ MOMEHTOM BHCUIHUX CHII,
M TEM CaMBIM CHIKaTh HECYIIYIO CHocob-
HOCTh oneMenta (e § 12) Jlns obuero
caywas (opmyia mpousocti (175) npumi-
Macr Takoil Bu

M <M, =M, o+ M+ Mg, + M, (192)

M, s = Rybxgz, =

= Rybxg (b - 0.5xg) = axR,bh2, (193
(194)

M., =R, (bj —b)h[(ho —0,5h)),
TAC b max — MAKCHMaJILHBIA MOMCHT pebpa
(puc  88,a), OmpencIIOT UpH 0, =G,
M}, ~ MaKCHMAJIbHbIH MOMEHT CKATHIX Cie-
con (pue 88,6), M}, M, — coornercraeiio
MOMCHTH, BOCHPHIMMACMBIC apMaTypoii A
W A, M COOTBCTCTBYIONICH 1M HACTIO pac-
TAnyTON apMaTYPEl (Ag+ A)y M (A, +
+ A;D 5
=RoAz,, M=o, Ayz, (195)
'l’upMyna (171) s onpeienienns Bu-
coThi 6eToHa CKATON 30HLI PUHAMACT BHJ(
ERRybh + Ry (b} ~ Y + G Al 4 R A} =

= YasRopAsp + RiA, (196)

TaBpoBkie cevensi ¢ jBoRION apMaty-
poil  PACCUNTLIBAIOT MO aHAKOIMH C
BPOBBLIMH CEYCHUIMM € OMHOMHON apMaTy-
poii

Jlin crydan 2, Korja BLICOTA GeToma
OKaTOM 30MEI CCYEHNT ONYCKACTCH HIKE 1O~

* J11% KpATKOCTH 5TH MOMEHTHT ByleM HA3WPaTH
MOMENTOM ApMATYPHL CooTRCTCTRENHO A] M Al



JIKH (mepecekaer pebpo), mopsaok moxbopa
PA3MEpOB CCYCHMA M ApMAaTYpPhl CBOIMTCS
« creayiomemy. 1) o opuyne (188) onpe-
ne.vmor NPE/BAPUTEABHYIO BLICOTY 37eMeH-
mMpHHa pebpa  CevemMR  S7eveHTa
2 (04...0,5)h, 2) maomans covenns cka-
Tou wanparaemofi apmatypi A, onpese-
NAIOT pacucTOM Ha 0GpazoBaNNe WM pac-
KpBITHE TPEIUMH OT BO3jeHCTBUS ycunus P,
(¢ yserom Bcex mnoreps); 3) HaXOAAT IIO-
@/t CeUEHHA IPOSIOTBHON HeHanpsracMolt
apmatyphi

M~ cgRybh — Ry (b, — by ki (g —
Ryc(ho — a)
- OueAiplho — agy)

—0,5Hy) —

(197)

e ag — GepyT Mo mpuaok 22, 4) o Gop-
Myste (196) ONpEAENsIOT YCHIME B IPOONL-
woii apMarype S, pashoe N,, =7,6R,,A,, +
+R,A,, 1o yowmwo N, 1wio-

Phc 89 Cxembt paspymIcHis H3THGAEMHIX leMen-

mab HCKOMO# apmaryphi (A, + A;)
KonHucCTBO HCHATIPAracMOii apMaTyphl
A, HA3HAYAIOT (0 KOHCTPYKTHBHBIM COOGpa-
KCHUAM M (PMHAMAIOT  MMHMMAILHEIM,
Vre/mucHHe MaToNpouHOl Henanparaemoi
apmarypsl A, BefleT K mepepacxojy aedu-
INTHON CTATM M yJOPOKAHMIO HNeMeHTa

§ 24. Pacuer npounocTs
HAKJIOHHBIX Ceuenii M3rnbaemMbix
27EMeHTOB

1. Ocaosmbie pacuernbie NOJOKEHNS.
OBpazoBamme HAKTONNBIX TPCMUH B WITH-
GacMbIX H7eMCHTaX (HANpPUMEp, y OTIOp Ga-
70K, pHC. 89) OGYCIOBICHO COBMECTHBIM
JEHCTBHEM W3THEAIONMX MOMEHTOB W TIOTe-

0B N0 ceucHHio
a-or joMmmpyouero nelicreus  wruGaiouero
MOMEHT, 6 — T0 K, NONEPENNON CHITH, 6 — 110 CKATOl
T0R0CE MEKILY HAKIONMMIMH Tpeuray, | — HY:CBax
NS 2 - MAKTOHAS TpeMHa, 3 — XOMyTH, 4 —
pusApOGACHHE CXATOR MOTOCH! CremKin

C wospactamien wHeweli  Harpyiku
paspylienue M3rnGaeMoro dNeMenTa mo Ha-
KINOHHOMY CCYCHHIO IPORCXOUT 110 OHOMY
M3 TPeX BOIMOKHBIX Cydach

@ Cnyuaii | — pasapoGnerve 6erosa cren-
K 10 HAaKIOHHON MOJIOCE MeKiy —Ha-
KNOHHBIMH TPCLUMHAMM OT [JEBHBIX CKH-
Matomux Hanpskemii (puc 89, 6)

6= — 0,50, = /(0.50,) + (198)
Takoc paspyllcHiC BO3MOKHO NpH

Manoii WHPKHE b cedcHust INeMeHTa (TaBpo-

peunbix cwr Mecro ux Ha-
KJIOH, PACKPBITHE W PA3BUTHC MO BLICOTE 3a-
BHCST OT BMJ@ HArpy3ok, Gopmbi ceycuus,
BHi@ apvupoBanus, cootHomenus M /Q
n apyrux (akropos Pa3pymicnue snemen-
TOB M0 HAKJAOHHAIM CCYCHHAM HE MeHEE Be-
POATIO, 6M 110 HOPMATLHbIM (5 MPOTCTE)

[Mocne obpa

BOE, ABYS , KOpoGuaToe) B 30HE ACH-
CTBHS TONCPEHHBIX CH, KOIAA BENHYHMHA
ERABHLIX CKUMAIONIX HANDSKEHUH G, MO~
KET 1peB3oiiTH MpoynocTh Getona Ha cica
THe R, D10 06yC/IOBAEHO BOIHUKHOBEHHEM
B CTGHKE JBYXOCHOTO HANPSKEHHOrO Co-
CTOSIHMSI, PH KOTOPOM 110 B3AHMHO Iiepriet-

Tpe- s
UMHBL 9JIEMEHT PA3JCNsCTC HA JBC YACTH, MAIOUMC M PACTATHBAIONIAC HATPSKEHHs
ClanIbic MEKIY COBOM B CKATOR 30te Ge-  [TOCICANNC CYUICCTBRHHO CHIKAIOT PO~

TOHOM Haji HAKIOHHOM TPEUIMHOM, 4 B pac-
TaNyTOf  30He ~ NPOAONLHOA  apMaTypoi,
XOMYTAMH W OTTMBAMM, TICPeCeKaOLMI
HAKTOHHYIO TPy

4HoCTh OetoHa Ha Ckatne 10 0cobenHo
KacacTesl TOHKOCTCHHBIX GaloK, B KOTOPBIX
OT COBMECTHOTO ACHCTBUS IIPe/BAPATENLHO-
TO 06XKATHS M BHCIIHMX HAPY3OK B CTEHKe
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TPOUIHA PACKPHIBACTCH HPHMEPHO O(hHa-
KOBO MO Beeit cuoeﬁ e [lpa pa’!pyu.le-

Hn a-
Crolt seviena 10 Beprukamm, Takoe paapy-
IeHHe BOIMOKHO TONLKO TPH  XOPOWIO

paboticii apmatype, mpensT-
CTBYIOIICH B3AMMHOMY TOBOPOTY —HacTel
snementa B pesyibTate COBMECTHOIO Aeii-
CTBHSA CKMMAIOIMX M CPEe3aiol|X yCHHii
paspylacres  (cpesaercs) 6eTOH  CKATOR

Yo
uro

NPOHOCTD  CTCHKN  H7CMEHTOB,  apMIHpO-

BAHHBIX XOMYTaMH, 110 ua-mouuoﬁ nonoce

My v

Ha, eCl COBIMIONEHO yCIoBHE

0> 0/(030,1051R,b) (199

@1 =1+ 50, <13, (200)

@y = L= PR, (o) 30wt

Tie Q — NoTepeuHan CITa OT BHEMNCH Ha-
TRy, IPUAINGIOT e Nies g o7 onlopu;

Pacuer MPOMHOCTH HAKAOHMBIX CCYCHMH
Ha JICHCTBHE HONEPEUHON CHIBI IPONIBOST
B o5marenwom nopsuu:e Jlns ypennyuenus
no  Ha-

o t BInS-
HUE XOMYTOB, HOPMANLHLIX K MPOIONLHON
OCH  DJIEMCHTA, Gy — KOXpPULHEHT, o~
HUBAKOLMA  CMOCOGHOCTL  Pa3NMYHbIX  BH-

KIIOHHBIM CCYCHUAM NPHMEHSIOT HaNpsrae-
MYIO TOTepeYHYI0 apMatypy, oTrub wacra
HPONONLHO}i HANDATACMOli apMaTypH HAM

xoB Getoma & yeu- apmatypy
i, Ry MU, by o, (M pie T0) Hanulmc HPC/BAPHTENB OO
a=E,/E,— a MaType  He

MaTypht K 6eTONY, M, = Ag,/(bs) — r\oe<|>—
(MUACHT TONEPEYHOro  apMHpOBAHMS Mo
JUMHE  JICMCHTA, Ay, — IOM@AL  cede-
HUSE XOMYTOB B OHOM MTOCKOCTH, HOPMaJlb-
HOM K MPOAOIBHOM OCH HJIEMENTa, § — Pac-
CTOSINE MEKJLY XOMYTAMH, H3MEPEHHOE 110
uopMaJm K M, B — KodpduIMEnT, panHbii
0,01,— TKCIOTO,  MEJIKO3EPHUCTOrO
" x‘lcuc’rmo Gerowa, 0,02 - ans nerxoro
6erona

Tlpn 5ToM MCKIIOUAIOTCS  MpeamMepHoe
PACKPBITHE HAKAOHHEIX TPEUWMH M 3aTpyltic-
HUSLIIPH KOHCTPYHPOBAHUM HICMEHTOB C He-
JOCTATOUHBIMUA BLICOTAMM NONEPEIHOTO Ce-
wenns Ecom yeiiosue (199) He cobmiosaercs,
TO HCOBXOMMMO YBEIMUNTH Pa3MepLl ceve-
HUS DJIEMEHTA MM [IOBBICHTHL Knace Gerona
(M IPHMCHCHMM MAONPOUHLIX GETOHOB)
@ Coiyuaii 2 — CIBHT 110 HAKIIOHHOMY Cedie-
MO OT JOMUIHPYIOIEro AeicTis Tione-
peinoii cukt (pue 89,6) Obpasosaime Ha-
KJIOHHO TPLIMHb HAYMHACTC B CepeMHe
GOKoBIX Tpatic, /¢ KacaTeabHble Hamps-
KEHH T OT NONEPEMHOH CHJIbI IOCTHIAIOT
MaKCHMyMa

Tnan = Oy = @/ (bho) > 2,5R,,, (202)

TAC O, — IIABHLIC PACTATMBAIONMC HATPR-
KCHUA Ha YPOBHC HYNeBOH MMHMM HACMOH-

BINET Ha upmnocm HAKONHOTO cevenus,
TOTOMY 9TO K MOMEHTY MaKCHMAnbHO JiO-
MYCTHMOTO PacKphITHS TPeLiH IIpeaBaph-
TCABHOC HANPKCHMC B apMatype 1on-
HOCTBIO TIOTaLIAETCR

Ecnn xacarenpHble HanpspkeHus He [(0-
CTHTAIOT CBOErO MaKCHMATLHOTO 3HAYCHHS
(Tmax < 25R,), TO HAKNOHHBIC TPCUWHE He
obpasyioten B arom cayuac ycaosme (202)
HpHHMMaET BHA

ho = Q/(25Ryb).
W3 ycnonms HeoSXOMMMOGTH ToCTalioB-

Kt XoMyToB 1 0BieM C1yuac paBouan B
COTa CEYCHUS HNICMCHTOB

(203)

ho < Q /(@3 (1 + 9, + @) Ryb], 204
@y =0,75(b; = byh} /(bho) < 0,5, (205)
@y =0,IN/(R,bfig) < 0,5, (206)

TAC (3~ KOXpHUIMCHT, NPUHAMAIOT IS
TKETOr0  GeTona — 0,6;  MEIKO3CPHUCTO-
ro —~ 0,5, nerkoro mapkm cpeaneii 110THO-
crn D1900 u Gonee — 0,5, DI800 u me-
nee — 0,45 @, — KOXpUIMENT, yunTBIBAO-
i BAMARNE CKATHIX NONOK B TABPOBHIX
M JIBYTABPOBLIX HIEMCHTAX

Tpu stom b/ npummMaor e Gonee
b+ 3/, @ HONCpCHYIO ApMaTYpy HaZCKHO

Tob 63 HanpsracMoli apMatypll Bonen-  AHKCpioT B MOMKE M ee  KOAMYECT-
CTBMC HeylpYTUX CBOWCTB GeToma kaca- BO  Npummvaior me  Mewee  0,0015bhg,
TeabHbIe pas- @, — YIUTHIB BAMSHIC
HOMEPHO 1O CCYCHUIO, TIOITOMY Ha 2 can Jlns QPUTENBHO Ha-
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TpSKEHMbIX KOHCTpyKimil B dopmyry (206)
BMECTO CHABl N  TOACTABISIOT  ycHIHE

npeiBaputenbiioro  obkatus  Gerona
P=o,4,,—c,A, Torna nupm jcicrsun
PACTSTUBAIOMHX CH

©,= — 02N /(Rybho) < 0,8 (207)
3navenme 1+ ¢,+ @, BO BCex ciywasx

npaEIMaloT He Gonee 1,5

Tipu cobmonenmm ycropust (203) pacser
HAKJOHHBIX CedeHMii Ha MPOYHOCTD NO MOTIC-
Ppeunoii cuiic He MPOM3IBOIAT.

Tlpn pacnosiokenun COCPEIOTOYCHHOM
camt F 61m3K0 k onope (a,/h<1,.. 1,5, cm
puc. 89,6)

apMaTypa BHLICPTHBACTCH [ake IPH He-
60JBIIHX 3HAYECHUAX MITHOAIOLIETO MOMEH-
Ta, @ MW XOPOWIGM — HANpSKCHAS B HCit
JOCTUTAIOT  GHAMICCKOTO G,  (YCIOBHOrO
G ;) Tpelena TEKYHeCTH Wi BPCMCHHOTO

(st npo-
xonoxn) ©,, OKaTas 30HA COKPALIACTCA N[O
BBICOTE M paspymiaetcs (puc 89,a)

Eciu riaBublc paCTAIHBAIOLIAC HATIDS-
KCHHS HE JIOCTHIAIOT Ry, ., TO HAKIOHHAK
TpelMKa He 06pasyeTcs U NONCpeuHas Cuia
MOJIHOCTBIO  BOCTIpHHMMAcETCs  ofuuM  Ge-
TOHHBIM cedcHHeM TIpOuHOCTh HAKJIOHHBIX
cevermil Ha neficTBre MOMEHTAa M HauekHO

CeYeHuil YBENMYABACTCH TCM 6om.me, yem
Gmwke cuna F pacniookena k onope B Ta-
KUX CIYHasX RAKJIOHHLIC TPCUWHBI HC MO-
smastiotest 1 ipn Q > 2,5R,bhy [ov yenosue
(203)]. PacveT HAKJIOWHBIX CcueHMil TAKHX
3 KaK s

6c3 xomyToB m OTrH60B (oM. Hmke). Iipn

CTHIMA -
MM MCPONDHATHAMH, NOITOMY HACTO Cric-
IHAIBHBIX PACYETOB HE NPOM3BOJT
TIpoyHOCTL AJIEMEHTOB MO HAKIOHHHIM
CCHCHHSM HA COBMCCTHOC MCHCTBHC H3IU-
Saomero MomenTa M 1 monepeuoli CTht
Q PACCHATHIBAIOT N0 NPHGIMAKCHHON METO-
JMKE — B 3aBHCAMOCTH OT CIIyuasi paspymic-

ceue-
il XOMyTH n OTrubH  YCTAHABJIHMBAIOT
KOHCTPYKTHBHO WJM BOBCC HC YCTAHABJIH-
BaloT

Tlpn pacvcTe HAKIOHHBIX CCHCHHI e~
MCHTOB ¢ TIPOAIOJILHOI paboucii apmarypoi,
pacrioyioxennoii B 2 psiga u Goxee, pomy-
ckactcs paouyio BLICOTY ceucnus ho mpi-
NMMATh aBnOfl PACCTORHEIO OT CKATOf
[PAHA 0 NCHTPA THKCCTM HIKHCIO Psiia
apmatyphl, T ¢ GoNbluE, ueM mpm pacuere
HOPMAJILHbIX CCHCHM I

s

2. Pacuer ua jeiicTBue NONEPEUHO CHILE.
@ Coyuaii 2 — paspymense 6anxu 1o 1a-
KJIOHHOMY Cevenmio (cM puc 89,6) ykasbi-
BACT Ha HELOCTATOMHOCTh NPOYHOCTH CC Na-
KIOHHbIX cevcimii 10 nonepedtiol cuie O
OCHOBHOC YPaBHCHAC MPOYHOCTH MOJYHAIOT
W3 ycnoBHMs paBHOBeCHs ).y =( BHEWHHX
¥ BHYTPCHHMX CHJI PUOTIOPHON WacTy ae-
metta (puc 90,6) TTpOWHOCTS HAKIOHHOrO
CeHEHNs CYMTAIOT 0BeCNCYeHHOI, CClm none-
PeUHAs CHIA OT BUCIIMX HATPYIOK O Melib-

@ Crywaii 3 — wanom no ce-
HCHMIO OT [OMHMHHMPYIOUICIO ACHCTBHS M3IH-
Gatowero momenta M Ilon Bosseiicrsnem
TOCTENCHHO BO3PACTAIOWIEr0 M3rnbalomero
MOMEHTA IJIaBHBIC PACTSIMBAIONC HATPS-
Kennst

O = — 0,50, + )/(050,) + (208)
NIPCOAOCBAIOT cONpOTHRICIHE BCToNa 1A
OCCBOC PACTAKCHIC Ry, ey, 11 OGPAIYCTCH HA-
KIOUHAS TPCUMNA C MAKCHMAILHBIM Pac-
KPBITHCM B pacTsanyToii 30nc Beron pacts-
HYTOIf 30HbI B HAKJIOHHOM CCHCHHH BEIKIIO-
4acTcss M3 paboTHl M BCE PACTATMBAIOUIMC

e cnm
maknonimm cescrmen (Q < 0,),

0<0 =0t Qs et Qb (209)
=Y RoAg, i Q= GoyCo, (210)
9ow = Ry /5, (211)

V0w 1+ @, + 0 Rub] /a0 ) K/ ey
212

=Y Ry A, 16, (213)
Qs =Kfe = [@ua (1l + 0, + @) RublE] /¢, (214)

rae @, — NONEpeYHoe BHYTPEHHEE YCHIIHC,

yenus Ha u apmatypoi,
oncpeunyio  apvarypy. I ¢ i Tpeuwmy (puc
B3AUMHBIA 10BOPOT wactelt onemenra 8O- 90,6), Q, ,.— NONCPEUHOC BHYTPCHHCE YCH-
KPYI' MCHOBCHHOTO NCHTPA pac-  jme, orrubamu, nepece-
TONIOKEHTOTO B NENTPE TkeeTH JI OKaToll  Kalomumi HAKIONHYIO Tpeurmny,
3ombl cevenus. [Tpn crabom it BHYTPCHHCE
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e Mmeiee  Qppm TAE  Qp, ©; @

@, HMEIOT TO XC 3Have-
wwe, uto m B dopMyic (204), ¢ — utaEa
NPOCKIMHE  HAKIIOHHOTO CCYCHMS HA Mpo-

JLnst 271eMeHTOB 663 IPE/IBAPATCILHO Ha-

(216)

CymmocTs pacieTa HAKIOHLX cedeHmit
Ha JjieficTBHE mONepedYHOl chiibl @ CBOAMTCS

IEEERET!
! o HONBHYIO OCh dnemenTa (puc. 90,
‘ o apMaTyphbl
T 2 — P
Gy ser l__fzi@_v_. 0y =[0p(1+ 9 R,bH3] /¢
Zoy
B (A

K MPOBEPKE 10CTATOYHOCTH GETOHHOTO ceve-
HUS A NPOJOJNLHON apMaTypel, onpeieie-

HHIO it momam n

Puc 90 K paciery HamiomHsix cevenii

- cxema  OBpAIOBAHMS HAKTOMMEIX TPEUIM, 6 —
pacversan cxema, | — XoMyrH, 2 — OTrbm, 3 — pa-
Gowan apmatypa

ycunue, BOCTIpHEEMaemoe GeTOHOM CRaTOM

XOMYTOB M OTTH6OB.

Ilpu pacicte ma AcHCTBIC nomepeunoit
CHJTBL HEO6XOMMMO Takke obecrneunTh npo-
4HOCTH 10 HAKJIOHHOMY CCHUCHHIO B Mpc-
ACTAX YHACTKA MCKIY XOMYTAMH S, MEKAY
omopoii u 0TTHGOM §; B Mexiy oTruGamu
s, (puc. 90,a).

. Pacuer xomyros. IIpn necobuonchnn
ycnosusi (203) HAKJIOHHBIC CEMCHMS YCHIM-
BatoT XomyTamu (puc 91) Yemme, koTopoe
BOCTPHIHMAIOT 6CTON, CXATHI B HAKION-
HOM CECHHH, M XOMYTH, NOMYYAlOT M3
ypabnenus (209), TOACTABAB B HCTO 3uauc-
s > OTIPCACIACMBIC M3 YPABHCHHiL
(214) u (210). Ocnosroe ycrobhe npo-mocm

30 ceve-
uum q,w YOHIHC B XOMYTaxX Ha C/jHuiy
JUMHBL DICMENTA B NPEACHAX HAKIOHHOIO
CCUCHUSA; Co— JUIMHA YHACTKA DIEMEHTa, Ha
KOTOPOM YWHTLIBAIOT PaBOTY XOMYTOB (pHC
90.6), WM JmMHA DPOCKIMH ONACHON Ha-
KIOHHON TPEmMHLI HA NPOJOJIBHYIO OCh
stemeiTa, ypasnenne (212) B obuem crydac
TOJYHAIOT U3 YCAOBHA MUHMMYMA (Y IKIH
(209) (B nammoM ciiywae OHO MOJYYEHO M3
(217), T ¢ npu orcyrcreuM oTrm60B), rac
B anavene 0, BMCCTO ¢ NOACTABIAIOT Co
6§ — yron maxiona OTrH6OB K MpPOAOILNOI
OCH 2JIEMCHTA, Py, — KOIPHHUHCHT, yunTEI-
Balowii BUA 6CTONA, NPUHAMAIOT ),
=2 = JUIS THKENOTO W HMCHCTOTO Gerowa;
1,7 — pus MEJIKO3CPHACTOrO 6Gerona,
19 — 47% Jerkoro 6eTona mpu Mapke mo
wioTHOCTH, pasnoit w 6osee D 1900, 1,75
n 1,5~ npn D1800 1 MeHee COOTBETCTBCH-
HO pH JIOTHOM H NOPHCTOM MiecKe

Qo= O3 (1+ @ + ©,) Ry bhy (215)

Juauene Q,, BHMHCICHROC N0 (opMye
(214), npummvator e Gonee 2,5Rybhy u
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MyTamH, TI0 TIOTIEPEYHOM CHIIC MOJIYHaeT BRI
Q<0 =kjc + gpc, 217)

e Q — moncpewas Cwia OT BHCWIHCH Ha-
TPy3kd B Hanbojee YIaieHHOM OT ONOph
KOHIE HAKJIOHHOTO CCHCHHS, (,— YCHIHC
B XOMYTaX Ha CIMHMIY IJIHBI 3JICMCHTA
B npefenax mWaknomworo cewemma (211);
k — xoodument, nmeeT TO Ke 3Hauenue,
4T0 B opmyne (212]

Verosue (217) mokaswmact, 4TO mpe-
JeTbHAS MONCPCHAs CHJA, BOCHPHHAMAC-
Masi  HAKJIOHHBIM ~CEYCHHCM, H3MCHACTCH
B 3ABHCUMOCTH OT UIMHBI CTO NPOCKUUH
¢ Wa TPOAONBHYK OCh oieMenta Ilpm
YMCHBUICHHH YIJ1a HAKJIOHA BTOPOC Clarac-
MOC YBCIMUMBACTCS, IOTOMY HTO BCE GOTh-
ee  KOJMYCCTBO XOMYTOB  OKa3biBACTCS
B HAKJIOHHOM CeYCHMH, @ NICPBOC CJIATAcMOC
(

P :
Maemas CKaToil GeTonnoll HAKIONHOR no-
J10COH) yMeHbiaeTes. TIpy yBemmeRuH yria
HaKJIOHa (YMCHBIICHUH NPOCKIMK ¢) Habmio-
naoT obparsyio kaprany Clie0BaTENLHO,
CaMbIM ONAacHLIM HAKIOHHBIM CCUCHHCM By-
JET TaKoC, B KOTOPOM CYMMa CHAracmuix
B dopmyse (217) Gyser manmenbeii ITomo-
HKCHHC ONACHOTO HAKJIONHOIO CCUCHAS B 3a-
BHCHMOCTH OT JUIMHBI ¢ ONPEACISIOT 0O
NpaBWJIaM HaXOX/ICHHS MHNAMYMa QyHK-
WK, T € B3 YCHOBHSA, YTO NPOM3IBOANAS OT
MONEPEYHOM CHJIBI 110 JUIMHE HTOrO y4acTka
pasna Hymo

oTkysa moaywaior ycnosue (212), onpesc-
JIIonIee JUIMRY Cp IPOCKIWMH ONACHOH Tpe-
UMb HA [IPOIOJBHYIO OCh ICMCHTA
TIpn Gobucii JUMHE TPOCKUAA HAKIOH-
HOTO CENCHWA ONBITHAA HCCYIIas CrOCO-

B obuem ciyyae 3a4al0TC PAIOM HAKJIOH-
HBIX CCUCHMI IPH PARTHMHBIX 3HAUCHAAX C,
HE IPEBLILIAIONIUX PACCTOAHHUS OT ONOPBI 10
CeUCHHS C MAKCHMAIBHBIM M3rnbaommm
MOMCHTOM H me Goliee (Qp; /@pa) ho

Tlpn pacuere onmemcira Ha geficTHC
PaBHOMCPHO  PAClIpe/C/CHHON  HATPY3KM
MMEEM HCBBITOJINCiillice 3HAYCHUE ¢, NPH

q1<056q,, wm g <0140, (1+ ¢, +
+ @) Ryb

o=V a1 (219)
TP He BLNONHCNUA HTHX yCHOBUIL

o= VK @out a1), (220)

ric g, — Harpysxa
Fo/lil PaBHOMEPHO Pachpeietenas Ha-
Ipy3Ka ¢ Becraa CIUIOWHASA, TO ¢y =g
Ecu marpyska ¢ BRIOUAcT B cebsi Bpe-
MCHHYIO JKBHBATCHTHYIO PABHOMCPHO Pac-
NPCACIICHHYIO HAarpysky v (T € BpemeHHas
HArpy3Ka HCCTUIONINAR, 4 IMOPa MOMCHTOB
M OT npHHATON B pacueTe HArPY3KM v BCE-
ria orubact smopy M ot mo6oii daktuc-
CKOii BPEMEHHOI HAIPY3KH), TO ¢y = g + v/2,
rie g - NOCTOANNAs CIUIOWNAS HArpy3Ka
TIpn 5Tom 3HaucHke Q NPUHMMAIOT PABHLIM
Quax =416 THC  Qpgy— TONCpEHHAS  CHIA
B ONOPHOM CeveHAit
C kK

CTH XOMYTOB g,,, MPOM3BOAAT CIICAYIOUAM
obpaszom

@ Ilpu jCiCTBHM HA 2JIEMEHT COCPEOTO-
MCHNBIX CWJI, PACTOJIAracMBIX Ha PaccTos-
HHAX ¢, OT ONOPB, /LIS KAKAOTO HAKIOHHO-
ro cedeHus C JUMHON NpOCKM ¢, ke
NpeBINAIOWEH PACCTONHUS 1O  CCHCHHA
© MAKCHMATBHEIM H3ru6alommM MOMEHTOM,
3HAYCHHC ~MHTCHCUBHOCTH ~XOMYTOB gy,

HOCTH (), MCHBIIC PACuCTHOI,
no gopmyxne (217) IIpu sTomM s XOMyTOB,
YCTAHABIMBACMBIX IO PACHETY, JIO/DKHO Y110~
BICTBOPSTLCA YCIOBHC

aoZ (003 (14 9, + @) Ryb] 2 =
= Chma/ (2ho)y (218)
TAC @3, Gy Gp KOOGUIMCHTLL, CM (hOP-
Myty (204) Paspemactcs ne BLNOANSTS yo-
iosue (218), ccim B dopmysie (214) korbdu-
HeHT Kk OPHEATE PABHBIM  2h3G0@h2 /O3,
T.c. KOrma Npu MPOBCPKe yciomms (217)

T B ot koutu-
wienta 3, = (Q, — Qy,)/ @y, MO OUHOI M3 CIic-
aylouax popmyt

cenn 1, = Lo, = QpanCo/ (@n2ho). TO

Ao, =D/ €0 Lo/ Ol + 1), (221)
€ 1, €%, < ¢,/ Co, 1O

Gy =(Q = On)/ o3 (222)
ecan ¢ /ey <7, < c/hg, TO

Gow =00~ Qo) /K, (223)
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ecmu > ¢/hg, TO

G o= (@ = @)/ o (224)
rac  hy npmmmvaior  me  Gomee ¢, <
0,— nonepeunas cuna B cete.

HUW, PACONIOKEHHOM HA PACCTOSHHH ¢, OT
onoph, ¢ = ¢, HO He Gosee 2hy Okomua-
TENLHO NMPHHEMAIOT HAuGONbIICe IHAYCHAC

Dsw,

@ Tipu ciicTBun Ha DICMEHT TONLKO Pan-
HOMEPHO Pacnpeic/ICHHON HATPYIKH ¢ 3HA-
YCHNC MHTCHCHBHOCTH XOMYTOB ONPEACIAIOT
no (popmynam

0pH Qrnay < 01/06 4oy, = (Qiras — Qi) /(4K),
(225)
upa kfho + Qy1 > Quax > 01/0.6

Gy = (Qrax — Bas)*/k (226)
Tpumnmaor gy, > (Qmax — Co)/ (2ho); (227)

o O £ 0 -
i (228)
1 =2V kay, (229

16 Quax— TIOTICPCHHAS CHIIA B OTIOPHOM G-
uewnn; ), — UOnCpevnas Cuaa, ¢, — c™m
dopmysy (220), k —cm dopmyny (214)

TOM Cliynae, CCIM TOJIYYCHHOE 3Natc~
HHC ¢y, HC YIOBICTBOPACT ycnosmio (218),
TO CHOBA BHIYHCIAIOT gy, 1O HOPMYIC

O
Dsw 2hy

max ?
o ) (230)

IIpu yMEHBLIICHUA HHTCHCHBHOCTH XOMY-
TOB OT ONOPEI K NPONIETY € ¢,y HO Gy (HA-
npnMcp. YBEJIMUCHHEM LUAra XOMYTOB) yCjio-

Puc 92 VMeHbUICHHE HHTEHCHBHOCTH XOMYTOB
oT omopHI X npojieTy

Gopmyiic (212) mpu g, cOOTBETCTBETHO
PaBHOM (g1 W G2

Tlpu nelicTBAH HA HJICMCHT PAaBHOMCPHO
PACHpPeCHCHNOH HATPY3KH JUIMHY y4acTka

C HMHTCHCHBHOCTBIO (,; TPHEMMAIOT NPA
41> dyr oz
K€ + GuunCor — Qran + 0 o
Gt ~ sz
k <V1hn, (233)
9y = ([ = Gna)

TPH Gy < Qa1 — Gsw2s
— Qo = (@b, mun + dywaCor)
L

3[CCh g HMCET TO XKC 3HAuCHue, Wro
B dopmyse (220).

s yMEHBIICHHON MHTCHCHBHOCTH XO-
MYTOB ¢, BBLINONHATL ycnosue (218) me
obmsaTciBHo

MakcumaIbHOC PACCTOSHHC MCKIY 110~
NCpeYHBIME - XOMYTaMH Sy, (puc  90,a),
MOk ONOpOii M KOULOM OTCH6A 5, 61H-
Kafiluero K onope, a TAKKE MEKLY KOHIOM

Bre npu ¢,
upcnbnuamumx ly— nmuy yuactka ¢ uH-
TCHCHBHOCTBIO XOMYTOB g, (puc. 92) Iipu
ITOM 44,0

0 M HAUANOM
orruba s, HA3WAYAIOT U3 YCIOBHA nc.xony-
IeHus 06Pa3’oBANNA HAKJIOWHON TPCIIMHBI
MCKIY HAMH, T € MEKIY MOMNCPCYHBIMA

npu ¢~y <Coy Ha gy, 1Cop —
(@1 =) (=1,
pH Cop > ¢ — Iy > Coy HA Gy (e — 1,),(231)
upu ¢ =y > Cop WA Gay2Cons

e 3maucHue Co
174

B Coy ONPEENAOT 1O

pacucTHas mONepewHas  Cuia
Q 2OMKNA NOANOCTBIO BOCTPHAMMATECH O~
M GETOHOM HAKIOHHOrO cevchus (Q <
<Q,) Tlpn o1oM BBOAST KOIOHAIHMCHT @py,
KOTOPHIM YHMTBIBAIOT HCTOYHOCT pasme-
ICHHA TIONCPCYHBIX CTCPKHEH M OTKIOHC-
U HATIPABIICHUSA TPCUIAH BCICACTBAC HEOJl-
nopojnocru Geroma Torma mo dopmysic



(214) 1P ¢ = 5, TONYTM

Smax = [@0a (1 + ¢,) Rybh3]/Q, (234)
TIC @y, @, xO2GEIHCHTE [cm. hopMym
(236) u (206)]

Tipusep. CroGojttio onepriii pureits nepe-
KpuTUA nporeTom | = 8,3 M Harpyxer pastomep-
HO PACTPE/IE/IEHHO HAIPyY3KOil BPEMEHHOH KB~
paentHoll v =114 kH/M u nocrosmnoii g = 46
KH/M Pasvepr monepesroro cesers b =300
M, =800 wm, hy =700 M, Geton TsKehE
155 MITa, R, =1,I Mla c yierom
7,2 = 0.9), XOMyTh1 ChapHLIe 13 ApMATYPHI Kiacca
A (R, = 290 MITa), yewine npeisapeiio-
ro obxarus P= 1600 xH
TpeGYeTcs ONpEACINTS JUAMETD W HIar XOMYTOB,
4 TaKKe BLACHHTH, U KAKOM PAcCTOSHMH OT
ONOPH W KaK MOXeT OBITh yBemMden WX mar
Pewenne. HauGoibwas Nollepewnas cuwia
B OnopHOM CeveHMH
Qo = al/2 = 160 83/2 =664 &H,

e g =g+ v =114+ 46 = 160 xH/m

To dopmyie (206) onpenensior Tpebyemyio
WHTCHCHANOCTh XOMYTOR NHOMOPHOTO y9aCTKa
Tockormky

@4 = 0,12/ (Rybho) = 0,1 160 x
% 10%/(1,1 300 700) = 0,693 > 0,5,
npuIMaIT @, = 0,5
Mo dopmysie (214), upu ¢, =
fe= @ua (14 )Ry bHG =2 1,5 1,1 x
% 300 7007 =485 10° H mm =485 xkH/m,
gy =g+ vf2 = 46 + 114/2 = 103 xH/M (H/vm),
Qi = 2V/ka, = 2)/485 103 =447 xH
Tax Kak 0y,/0,6 = 447/0,6 = 745 kH, Q,,,, =
=664 KH, MHTEHCHBIOCTL XOMYTOR
o = (@ — OF)/(4K) = (664 — 447%) x
x 10%/(4 485 10°) = 1243 H/mm
Mpu a10M Quns = Q1) (2hg) =
= (664~ 447) 10°2 700 = 155> 1243 H/mm
Tpunumaior q,,, = 155 H/wm Illar y onoput
cocranaser e Gonee 130 = 800/3 = 266 M u ne
Goutee 500 Mm, a b npoiiere we Gonee 3/4h = 600

MM H e Goree 500 My Maxcumaimio fony-
crumbiii war y onopu, 1o opmyie (234),

Sunas = [0n4 (1 0) Rybh3]/ Qs =
=15 1,1 300 700%/(664 10 =0365 m

0ng,=2

OKOWYATE/LHO NPHHNMAIOT AT XOMYTOB
y onoput 5, =250 Mw, a n npoiere §, =25, =
S50 s Oraom A /R, = 155 x
x 250/290 = 134 i

i = G

TIpHiTHMAIOT B HOTICPENHOM CEICHHI ABa X0-
A, =157 M

sy e rpow 10 v,
Torma g,
= 182 Hyw, -
oy yaacrxa ¢
HUTCHCHBOCTBIO XOMYTOB qyyy TAK KAK Gy, —
oz = 18291 Hjum <q; =103 Hjwm, 10
¥
a1 = (G =
485
103-91
=2/06 07=233 m

c=

=636 M> G/ (@y3h0) =

To dopmyne (212), mpn g, =4q,,= 182 H/m
BHCHSIOT

Cor =V Ky = /485182 = 1,632 m

Torma

_ e Qi Cos = Qe + 1€
Qo — oz
485/2,33 + 182 1,63 - 664 +
o1

L

=233

103 2,3
L TIOEB s <=8/ =208 w

TIPUIAMAIOT JUIMHY YIACTKA C LIATOM XOMY-
ToB §=250 MM He menee 2,08 M

4. Pacuer orrubos. oy orrubamn no-
HHMAIOT HAKJIOHHBIE YHACTKH CTCPKHCH pa-
Goueil MPoONLHOI apMaTyphl IIpU OTBOJE
€¢ M3 PacTAHYTOI 30HBI MIEMEHTA B CKATYIO
3oy (puc 90, a,6)

Pesko  moctapicHHbie  OTIHGBL (S, >
>0,5ho) TPUMCHAIOT B TCX CHyuasx, KOraa
TPeGyeTCs yCHIIeHHe OTACHBHBIX HacTeil aie-
MeHTa — B 30nax Jelicrus Gobummx mone-
peansix cun Orrubbl  yCTaHABIMBAIOT HA
YUACTKAX, [AC PACHCTHAS NOTICPEHHAR CHIA
Q 6osbine nonepedHoii CHIILI, BOCTPUHIMAC-
MOii BCTONOM H XOMYTaM¥t B HAMBBIFOMICH-
meM  makitonsom ceucmnw, Q> Q, Oro-
CHYTBIC CTCPXKHHM NPCAYCMATPHBAIOT Takke
npu

KAPKACAMH M B KOPOTKHX KOHCONAX OTrH-
Ganue CTEpKNCH OCYWCCTBIAIOT 110 Ayre pa-
amyca we meniee 104 Ha konnax oTorHyTsIx
CICPKNCA YCTDAMBAIOT —IPAMBIC YUACTKH
6e3 kprokos wmnoi ne menee 0,81, HO He
mernce 20d — B pactanyToii sonc u 10d — B
CKATOH 30HE VISl aPMATYPBI IEPHOAUIECKO-
TO NPpOGIIS ¥ TAKHE JKE YHYACTKH, HO C KPIO-
KAMA — JUIS TJIQJKOM apmatrypel (cmM  puc
35)
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TIpoBepKy MPOYHOCTH HAKIOHHBIX Ceve-
nait NeMeHTOB, apumponaLX XoMyTaN
un  orrubamm, npomsBOAsT B Hambolee
ONACHBLIX MECTAX Y FPaHM ONOPBI, y Hauaia
OTrUGOB M TPAMMI! HIMCHEHUS HHTCHCHB-
HOCTA XOMYTOB (JMAMCTP M IIAT XOMYTOB).
Ilpu 9TOM mONEpeunyIo CrTy, BOCOPHHUMAE-
MYIO XOMYTaMH i GETOHOM HAKJIOHHOTO Ce-
uchus Q B ymobom HamewIroaHeieM Ha-
KJIOHHOM CEHYCHHH, OTPECICISIOT no popmy-
e (217) Cmiy, BOCHDHHAMACMYIO OTIHGa-
My, ONPEACIAIOT H3 YCJIOBAS PABHOBECHA
Yy=0

Qs =X As ucRow 5100,

e Y Ay jye— MUIOMAAL CCHCHUS BCEX OTIH-
608, TlepCCCKAIOMIAX HAKIOHHOE OIACHOE Co-
YEHHC C JUIMHOH MPOCKUMH TPCMHBI Co,
 — yron naxnoma OTrMG60B K NPOAOILHOM
ocu aemenTa

3jiech 3HAUCHUE Cp NPHHUMAIOT PABHBIM
JUMHE yuacTka NCMeHTA B NpeiesiaX pac-
CMATPUBACMOTO HAKJIOHHOTO CeHCHWS, JUIS
KOTOPOTO  BRIDAKEHHC  (,,,Co + Oy e + K/Co
TPHHAMAET MANEMAIbHOC 3navenne [lis
9TOr0 PACCMATPMBAIOT YYACTKH OT KOHNA
HAKJIOHHOTO CCHCHUS WM OT KOHma orrnba
B peAeiax LMHbL ¢ 10 Havana orruba, 60-
Jiee GIMIKOTO K ONOpE WM 70 ONOphl (cM
puc. 90), MU STOM JUMHY y¥acTKa mpH-
HUMAIOT We GoJce 3HAYCHUsA ¢, Onpeieise-
Moro fio opmyse (212)

3naueHuC ¢ NPHNMMAIOT PABHIM pac-
CTOAHMIO OT ONOpBI JI0 KOHma orruba,
2 TAKKC 10 MCCTA NPHIOKCHHS COCPEAOTO-
yenmbIX ct (M puc 90)

Haxston oTrH60B K OCH NPOAOTLHO! ap-
MaTyphl 2JICMCHTOB PHHHMAIOT ~PaBHBIM
45°, B Ganxkax BeicoToi Gonee 80 oM — jio
60°, a B Gajikax W IWIATAX BHICOTOH 30 cm
u menee — 20 30°

Crepwum ¢ OTTHGAMA  PACTONAraloT
CHMMETPHYHO OTHOCHTCIILHO MPOAOILHOH
oci Gatku Ha PACCTOSNHM OT GOKOBIX TPa-
Heil ementa He Mewce 2d, rac d — aua-
meTp orrubacmoro crepxms Pacuer mHa-
KJIOHHBIX CCYCHHE OJICMEHTOR it

(235)

300 MM OKCTICPUMEHTANLHO YCTAHOBICHO,
WTO NPOYHOCTL MO HEAPMUPOBAHHEIM Ha-
KJAOHHBIM CEYCHHAM N0 UIMHE OJICMEHTOB
obecnedena, ecA COOMONAIOT yCIOBHE

Q< Qi =[@pa(1+ @) RybHE]) /c = K:/&}

1o tie Gosee 2,5 Ry bhy 1 1 Metee Oy g =
= @pa (1 + @) Rybho,  Gps— x0INDHHIICHT,
TIPHHEMAIOT [UI TSKCEJIOTO B SYCHCTOTO Ge-
Tona 1,5, Me!lKO'JepNnCTOl'O—IZ JIErKoro
npu mapke cpemmeli miorsocta D 1900
n Gomee —12, DIS00 n wmenee — 1,0,
Oy, — OpCACILIAS MONCPCHHAS CWUTA, BOC-
nNpHEEMACMAs GCTOHOM, ¢ — IUIMHA NPOCK-
MM HAKTIOHHOTO CEYCHAS, IPHHAMAIOT PaB-
HO# 2,5ho = (Gpa/@53) o3 @3, @n — KO-
unmenTH  Q WMCIOT TO K¢ 3HAYCHHC,
wro u B ycnosun (204)

Ilpn nposepxe yciosus (236) B obumem
cIydsae  3aualoTeA  psgoM  sEavemuii ¢
PaBHBIX WM MEHbIINX 2,5h,

Tlpasas vacth HepaBencTsa (236) osma-
wact peunylo cuity,
cxaToll GETONHOM HAKJIONHOI 1OJIOCOH e~
MenTa DTO HANOMANACT CILy, BOCUPUHH-
MAcMylo GCTONHBIM NOAKOCOM B KOHCOJM

THNA NOAKOC C FOPU3ONTANLHON 3aTHKKOMH
(em pnc. 110,a)

TIpH OTCYTCTBHN HOPMATBHBIX TPCIAH
B paccMarpusacmoii 30HC AcicTBEA mOMC-
PCUHBIX CHJI YUHTHIBAIOT MOBBILICHHMC IPO-
WHOCTA HAKTOHHOIO CCHCHAA ICMCHTA 1O
cpaprenmo ¢ ycuoBuem (236), ucxons u3
yesnoms

Qb = Qure < bUrea/Sred) Tay,cres (237)

TAC  leq,  Syea— COOTBETCTBCHHO — MpHBe-
JICHNBIC MOMEHT HHEPIHM CCHCHHS OTHOCH-
TCABHO OCH, MPOXOJAWIMI WCPE3 LCHTP Ts-
KCCTH CCYCHMS, M CTATHYCCKMA MOMenT
HACTU CECHHS, PACTONOKCHHOIO N0 OmiTy
CTOPOHY TOH KC OCH, ONPCACIAIOT KAk
AT CIJIOWINOTO  YUPYroro  Teia,
Tay, are™ KACATCIBHOC HATIPSKCHHC HA YPOBHC
ICHTPA THXKCCTA NPUBCICHHONO CCHCHUS, CO-

BBICOTHI ¥ B TOAPC3KAX (MecTa Peskoro
YMCHBIIICHUA BBICOTE HOPMAJILHOTO — Ceve-
WH%) AHANOTMYCH PACHCTY HICMCHTOB NO-
CTOSNHOM BRICOTHI

5. Pacver 21ementon Ge3 nonepeunoii ap-
marypsl. [Toncpeunyio apmarypy ne ycrana-
BIHBAIOT B CIUIOMIHEIX IUIHTAX M YACTOPC-
6PUCTBIX KOHCTPYKIMAX BHICOTOH He Gonee
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TPCUAH, JONYCKACTCA Onpencists 6e3 yue-
TA nAnpAKCHUs o,.

Tay are = Ro® = Ry (QS,0a/ (bL,ea)]

(238)

Tlpunicp. TpOREPHTS IOYNOCTE HAKIORHLIX
CouCHMI CILIONIHOI TIMTH TIEPeXPIITHS 663 NoMC-
peulioii apmaryphi npoiieTom =3 M ma cii-



CTBHE IONEPEUHOI CHLILI, HADSTAEMAs APMATYDA
otcyreTayer, Tomutua W h = 160 MM, oki-
BAJICHTHAR BPEMEHHAs PARHOMEPHO PACTIPEICIICH-
Has marpyska v =54 xH/m%, Harpyaka oT co6-
CTBEHHOTO Beca nuHTH W noMa g = 9 kKH/MZ, a =
=20 wim, GeTou TsKenbiil kaacea B2S (R, = 10
MiTa npi v,; = 0,9)

Pewense. Pacver BeAyT 1A NOJOCK IIHPH-
ot b= 1 M= 1000 mm, ho=h —a =160 20 =
=140 My

Tlonnas narpy3xa wa winTy g = v + g = 54 +
+9=63 xH/m Ionepesnas cwia ma onope

Quu =2 =63 32945 xH
Tiposepsior yenosue (203)

o = 140 Mm > 0/ (2,5R, b) =

=945 10%(25 1 1000) = 38 mm

Venonne (203) cobmoaercs
Tponepsior yciomue (236), npunimas

=2,5hy = 2,5 140 =350 Mm; gy =g + 02 =
=9+ 542 =36 xH/m,

Q= Quur — d10 =945 — 36 03

=818 10° H=818 xH, g, =15,

Q=818 kH < (9, Ry bhd)/c =
=1,5 1 1000 140%/350 = 84 xH
Venosue (236) cobmopactes Cientosares-

10, IPOIHOCTI, HEAPMUPORANIBX HAKTONIIX CC-
seHmll W 10 nOMICP ce

Pacyer HAKNIOHHBIX CcvCHHii Ha jciicTBHC
M3rHGAIOMErO MOMCHTA MPOUSBOIAT B M-
CcTax o6pLIBA WM OTTHGA MPOXONBLHOM ap-
MaTyphl B IIPOJICTE, @ TAKKE B MPHONOPHOI
3ome Ganox y cBo6onHOro kpas komconei,
B MecTax moipesok u yanos Ilpm oteyr-
CTBEM y apMaTypHHIX CTCPKHCH auKepoB
PACYCTHOE CONPOTHBJICHUE APMATYPhl Pac-
THKCHHIO MecTe €¢ MEpeccHCHMs Ha-
KJIOHHBIM CEUCHWCM NPMHMMAIOT HHKC CO-
rracko m 5 Tabn 24 CHUII 2.03.01-84

IIpn xOMyTax NOCTOAHHOH MHTEHCHBHO-

n

YR Ay =

TAC g,,— YOWIMC B XOMYTaX Ha CAMHAIY
s onementa e dopmyny (211)],
¢ — mHa NpoeKuMn Hanbosiee  ONacHOro

0 ccucHMA HA yio och
JEMEHTA, HM3MCPEHHAs MKy TOMKAMHA
NPHIOKCHMA  PARHOACHCTBYIOUIAX  ycnnit
B pacTANYTOH apmatype B B oKarof 3omc

(M9 KKl miockocTn oTrHGoB

54,67 (241)

e =2,€050 + (¢ — a,) sn 0, (242)

T/ @y — PACCTOANNE OT HAYAlA HAKJIOHNOrO

cedenus 10 wauajna or1ruba B pacTsHyTOM

some (cvt puc 90,6)
Hus

6. Pacuer wa jeiictoue n3rubasomero mo-
Mewra. [l1n TPCTCrO CIywas paspylicHis
(PHC 89, a) IPOMHOCTH N0 HAKJIONHOMY Ceve-
mmo Gyzer jocrarouna, ccam marmbaroumii
MOMEHT M OT BHCUINMX HATPY3OK OTHOCH-
TENLHO neWTpA TAKCCTH 6eTONA CXKaTOM
30mm Cevcrms (touxa JI, oM puc 89,6) ne
TPCBOCXOIAT CYMMBEI MOMEHTOB nuyTpcn—

OnepTHIX 6ajIoK HaMBHI-
T it ceuenue
OT TPAHM ONIOPH W MMEET JUIMHY NPOCKIM
¢ s GajNoK ¢ MOCTOSHNON BLICOTOH ceve-
s

¢=(Q = F— Y RA, s )/ (g, + q), (243)

rae Q — nonepeynas cuia B ONOPHOM ceve-
nun, F, g — cocpeioToucnnas u paBHoMep-

HHX PACHCTHBIX yCuimii B
Matype M,, xomyrax M,, m orrabax M"
TEPECEKACMBIX HAKJIOHHOM TPEUMHOMN, OTHO-
CHTCIBTO TOl e MOMeNTHON Touk: [
M

M <M, =M, + M, + M, (239)
M,=RAz,
w= L RuALZ (240)

My e = YRy ey meZs imes

TIC Zy Zyy Zy e~ PACCTOAHMA OT ILIOCKO-
Creil PacmioJiOKEHNA COOTBETCTBEHHO TIPO-
HOABLHOH APMATYPHI, XOMYTOB H OTI TaboB 10
yKa3anuoit ocu

HO Harpy3ka B mpeieiax
HAKJIOHHOTO CCHCHMS, g, — YCHIAC B XOMY-
Tax WA CAMHMIY AMHEL DJieMenTa [eM hop-
myry (211)], 0 —yron maioma oTru6oB
X NIPOLOILHON OCH ICMEHTa

ECI 3HQUCHNC ¢, OTPCACIEHIOS ¢ yie-
Tom cocp i cwt F,
CSl MCHBIIIC PACCTOSNAA OT IPAHA ONOPHI 110
9TOM cuibl, a 63 yuera cwint F,— Gonbie
YTOrO PACCTOSHMA, TO 33 3HAUCHHC C Npu-
HUMAIOT paccTosmme o cwml F, Ecm
B MPCACHAX JUMHEL ¢ XOMYTHl H3MCHAIOT
CBOIO MHTCHCHBHOCT C (y,; Y Hauaia Ha-
KJIOHHOTO CCYCHUA JIO (y,2, TO 3HAUCHHC
¢ onpeaeaAIOT Mo hopmyse (243) IpH g, =
=y, W OPH YMCHbIICHHA HHCIHTCIA HA
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BETMMHY (@1 — dowz) [y, THC [ — Smma
YHACTKA C HHTEHCHBHOCTBIO XOMYTOB {4y
Jis Ganok ¢

HOif BATDY3KO g W MOCTOAHHON MHTCHCHB-
HOCTHIO  XOMyTOB €3 OTIHGOB  ycHOBHE
(239) MOKIO 3aMeHHTL GOPMYTOit
<V2RAz= M), +4),
riie Q — nonepeyHas CUJA B ONOPHOM Cewe-
HMi, M, MOMCHT B CCYCHHH 0O TPaH
onopst
Il xoHCOJICH M ONOPHBIX YHACTKOB He-
PaspesHLIX 6AIOK C MOCTOANHOM BICOTOM
CeUCHHS JUIMHA MPOCKIMH HEBBHITOHEHIEro
HAKIOHHOTO CCHCHAS

= YR Ay esin®)/ g, (243)

rae Q,— nonepevHas ChJa B HAYANE HA-
KJIOHHOTO CeyeHms

Havajio HaKJIOHHOro CedcHusi KOHCONCH
pacnoniaractcs BOJM3A CBOGOIHOIO KOHIA
B MECTaX IPWTOKCHWS COCPCHOTOYCHHEX
CHt, @ NpK ACHCTBHM PABHOMCPHO pachpe-
JHCCHHO HArPY3KH ¢ — Ha PAacCTOANNE OT
csoboanoro komna, passoM [ =1[-c, rae
= BHUICT KOHCOMW; ¢ - JUIANA NPOCKLUHA
HAKJIONHOTO CCHCHHA; ONPC/CHAOT CC MO

(4

¢

dopmyse (245) mpu Q, =ql, Ilpu orcyr-

crBun oTru6oB

b= 103/ (o + 4) (246)
Jns  obecricienusi  [POYHOCTH  Ha-

KIOHHBIX cevcHMii Ha aciicTpre mrnbaoue-

ro Momcura paboume cTepknM, OGpHI-

BACMEIC B OPOJICTC, 3ABOJNIT 3a  TOUKY

TEOPETHICCKOrO 0OpLIBA (T € 32 HOPMAIL-
HOE CCHCHUE, B KOTOPOM BHIIHHH MOMEHT
CTAHOBMTCSL PAaBHBIM Hecyulel crnocobHoCTH
cevenust 6e3 yuera o6pLIBACMBIX CTEpXKHEi)
(puc 93), na jumny e mence W, onpenensc-
Moit o (opmyiic
W=(Q ~ RyA, es100)/(24,,) + 5d > 20d,
(247)

rie Q — NONCPEUHAs CHIA B HOPMANBLIOM
CEUCHHH, NPOXOMAICM UCPE3 TOUKY TCOpe-
THICCKOTO OGpHIBA, O — Yroi, oM hopmy1y
(243); g,,— v opmyaty (241), Sd — muum-
MaJibHas JUIMHA 30HbI AHKCPOBKH OOpbIBac-
MOTO CTepKHS;

3uaucnne W nojyqaloT U3 ycnosns pas-
HOBCCHS MOMEHTOB BHCIINNX cid M W BHy-
TPCHHHX NPCACHbHBIX ycwumin M, neii-
CTBYIOUMX B CeveHun 2 -2, COBNANAIOWEM
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7
Puc 93 Tlocrpocie ammopws Marcpuaion
1 om onopu, 2~ obpumenas_apwatpa, 3 - 10
Xe, HeoOpBacvax, 4 — TOUKE Koo mecTa
oGpHBa apmaTypH, 5 — mwpn MOMEHTOB, BOCHPHItH-
MAEMAZ APMATYPOW, 6 — MIOPA TCOPETHMECKHX Mo~
wemean, 7~ o0t coiErpHm

¢ y 3a
axTHYCCKUM MCCTOM OOPBIBA CTEPXKIA, OT-
HOCHTEINBIO nenTpa TkecTH JI Getona cKa-
TOH 30mBl cevennst [1is dJieMeHTOB 6e3 no-
nepeunoii apvatype npumamator W= 10d
PacucTHOC CONPOTHBJICHHE TONCPCHHOI
M OTOIHYTOH apmMaTypsl HC CHWKAIOT, Tak
KaK CTepXuM 1O apMaTypul GIMIKO pac-
TIOJIOKCHBI K MOMCHTHO# Touke [I (em. puc
90,6) 1 MIrUGAIOWHC MOMCHTEI OT BHYTPCH-
HMX yownnii nonepedHol M OTOrHYTO ap-
MATYpBl MaJIbl, IPH 9TOM NPUHIMAIOT, HTO
NpoNONbHAS W [ONCPCYHAK apMaTypa BO-
CIPHBAMACT JIMIIL PACTATHBAIOMIAC YCWIAS
H HC compoTuBIIACTCA MIrHGY B Cpesy
@ T1pOuHOCTI HAKIOHHBIX CevcHMii 0 W3-
rubalomemMy MOMEHTY CuMTaloT obecnieucs
1O, €CIIH COGIOAAIOT CCAYIOLIHE TPOCTHIE
KOHCTpYKTUBNbIC TpeGoBamus 1) samyck
NPOAOJILHOM APMATYPBI 33 OCh ONOPHI [0JI-
ken 6uITh e Menee 10d, koraa mo pacuery
nonepeunasi apmarypa e Tpebyeres (Q <
< 2,5R,,bhy), u vic mence 15d, xorza no pac-
yeTy monepeynas apmarypa  tpebyercs
[Q > 2,5Ry,bho, om. dopmyiy (203)]; npw
5TOM npasyio uacth opmyis (203) npu-
HMMAIOT € KOIQOHUIMCHTOM 2 BMECTO KO-
(uumenTa 25, 2) Ma Komnax apMarypt
MMCIOTCS  HajCKHBIC ANKCPH, WM  Ha-
KJOHHbIC CCHCHHS MEPECCKACT MPOAOBHYIO
apMaTtypy BHC 30HBl AHKCPOBKM (T ¢ npu




I,>1,), 3) B pacrsHyToii 30He JEMEHTOB
Ha JUTAHC NPOCKIMHA HAKIOHHBIX CEHCHMil HE
00pa3yloTcsi HOPMAILHBIE TPEUIMHbI, KOIJa

<M, onpexensieMoro mo ¢(opmyse
(455), npmmmmas B Kci Ry, BMECTO Ry sy 4)
B IEISX SKOHOMMH NPOLOTBHON apMaTyphl
paspemaerest 1o 50 % nuomany ee nonepey-
HOTO CeycHHs OGpBIBATE B NPOJIETE, IAC OHA
st obecricuCHUs IPOYHOCTH HOPMANbHBIX
CedeHUH yKe He TPEGYETCH; IPH ITOM 3a-
Tyck OGPBIBACMBIX B MpOJIETE CTCPIKHEH 33
TOUKyY TCOPCTHYECKOrO O6pLIBa (TouKa I, CM.
pHC 93) IOMKCH BHITH He Melee BOTHYHRbI
W, onpenensiemoi mo dopmyie (247), 5)
3navchne ¢ < 2hy

7. Tloctpoenue wopsi apMaTypsi. flox
910POii aPMATYPHI IOBUMAIOT S0Py H3TH-
6aKOmMX MOMEHTOB, BBIICPXKMBACMBIX ap-
MaTypoii oevenTa OHA HATISULHO NOKAbI-
BACT JUIA KaX/I0TO CrO CCHCHUS MPCBIICHHAC
BEIMYMHBI  M3rHbAlOmero  MOMEHTa, CO-
OTBCTCTRYIOWICTO MUIOWA/N CCHCHMS apMa-
TYPBI, O CPABHCHMIO C CrO TCOPCTHUCCKAM
JHAYCHUEM, YTOGBI ITO IPEBLILICHHE CBECTH
K MUIMMYMY, HCOBXOZHMMO JTHUIHION0 apMa-
Typy 060pBaTh B nposete (cM puc 93) win
TICPCBCCTH B BCPXHIOIO 30HY
@ Ilopszox onpenencnus mecta pakTaue-
CKOTO  OBPHIBA  MPOIOMBHEIX  CTCpXKHCH
B NOJICTE CROAMTCA K CrEAYIoICMY”

1) Ha 5m0py MOMEHTOB M OT BHCIHHX
HATPY30K (cM pHC 93) HAHOCHT OPHMHATHI
MOMEHTa M,  BOCIIPHEMMACMOro  HOp-
MAUILHEM CEHCHHCM 9JICMCHTA C IPOXOMH-
HOi apMaTypOH, KOTOPYIO IOBOJAT 10 TOP-
na oiemenTa (3a kpail Omopel, He Mcice
IByX cTepxkci u we Menee 509, or obumero
umcna CrepKueil B nposere)

M, =R,Az, (248)

2) Touku | nepeceuchHus OpaMHaTBI M,
C© OWOPOH PACYCTHBIX MOMCHTOB ONpeic-
JSOT  MCCTA  TCOPCTHYCCKOTO  OOpbIBA
crepxkneii 2. Mecta J1eHCTBUTEILHOTO 06PLI-
Ba crepxmcit 2 OTCTOAT OT TCOPCTHYCCKOM
Toukn | na pexmumpy W [em. dopmyny
(247)]. Uem Gumke dmIopa MOMEITOB 3, Co-
OTBETCTBYIOWAA (DAKTAYCCKH  YCTAHOBJICH-
HOM MJIOWA/ 1M POJONBLHONH APMATYPBI, MPH-
MBIKACT K TeOpeTHHeCckol orubarouiei mio-
Pe MOMEHTOB 4, TeM GONBIIYIO [ONYYAIOT
IKOHOMHIO apmaTypsl C 5TOil NEIBIO PeKo-
MEHAYCTCA B PacTAHYTOfi 30HE M3THGACMBIX
ICMCHTOB YCTAHABINBATL He MCHCC UCTBI-
Pex cTepxkuei, YTOGHI ABAa M3 HHX MOXHO

6u0 0GopBaTh B mporcTe (oM pHC 32,6
u 38,6) Buicory okaToi 3omu cevchus
onpeACIAOT W3 yCoBMA pasoBecHs Y x =
=0 npoekuwii ycmmaii B GeTOHC B apvaTYpe

o coucmma Ha och

IJCMEHTa,

Tipavep. [lan purens MHOTOITaxHof Pamit
© 9MOPAMM MITHGAIOWAX MOMEHTOB H mOIe-
POHBIX CILT OT PABHOMEPHO PACHpE/IEIICHHO Ha-
rpyskn g =228 xH/m (puc 94), Geron TaKenbLi
xnacca B2S, UpOjtoibas W nonepevnas apmary-
pa wnacca A (R,, = 365 MTla), xomytst d = 10
MM ¢ marom s = 150 MM (4,,, = 236 Mm?) Omnpe-
JSTUTL, PACCTOSRHE OT JICROI OTOPH O MeCTd
OGpLIBA 1EPBOTD CTCPKHA BePXHEH apMaryphi.
ewenne.  ONPCACASIOT NPECILHE  H3TH-
Garommii MOMEHT, pACTAIMBAIOII OIOPHYIO ap-
MBTYpY Ge3 yiera oOpHBACMOTo CTEpXWA npH
x<0, Tak xak A, = 1609 mm? <Al:
M, =RA, (g~ a') = 365 1609(740 - 50) =

=405 xH m

Mo 9mOpe MOMEHTOR HAXOAST X OT OHOPhI
O MECTA TEOPETHHECKOTO OGpHBA  ICPBOTO
Crepxus 13 ypanichns

1
a0,

- T_i’y 534 9=g+v A

My 0nn AN My = 05 KH M g

i 3000
x-0334)
b20xt
188 K
J62AW
3602470 /)

Puc 94 K pacuery purcis
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M=M,,

oTKyna

AHKEpHbIC CTCPXKHHA WA YCTAHABIABAIOT X0-
Myst TIpu OTCyTCTBAY CBA3W GeTOHa OKa-
Toif 30HBI C KeCTKOM apMaTypoii 6aika pas-
pyIiacTes OT cpesa 6eTOHa CABHraloUAMA
CHJIAMH TI0 TUIOCKOCTH KOHTAKTa C JKECTKOH
apmatypoii CeyeHHe XOMYTOB Wi am-
KCPHBIX CTCPXHEH ONpEACINSIOT PacicToM

- 490 — —
2 M ase

na cuny (em § 24). B Gaixax
(puc 95, ny APMHPOBAHHLIX BLICOKHMH TIPO-
GuiisvMu (MOYTH HA BCIO BHICOTY CedCHHs),

COBMeCTHOCTE ~ paboThl  obecrieumBacTes

490600 30077 Z{600 405 M IPH OTCYICTBUM XOMYTOB, TaK Kax

( 7t 490> P Mera cremka  mo-

0334 " JIHOCTHIO BOCHPHHAMACT MOTEPEUHYIO CHITY
= M

auia B Mecre Teope:

onm Ccropuitn 0= Oy, — gx =620~

8 0334 544 XM (o prc34)
Tlo dopmyie (211),

Guw =R, /5= 290 236/150 = 456 MTla wm

To hopyne (247) oupenersior vy W, na
KOTODYIO HA10 3ABECTH OGPHIBAEMBIIi CTEPREH
32 TOIKY €r0 TCOPETHIECKOrD OOphina,

544 10°

T2 456)

CIIE0BATCIIBHO, PACCTORHME OT OUOPHI 110
MECTa OGpHBA CTCDRHA OYIeT pamHo x + W=
=3344756= 1090 wm Tlo gammim 7a6n 3
ONPEAEHSIOT HEOGXOHMOE PACCTORHHE I, OT Me-
CTa OGPHIBA CTCPXIA /10 BEPTHKANIBHOTO CEHCHUS,
B KOTOPOM OH HCHOIBIYETCA HONHOCTBIO, [, =
=294 =29 32=930 < 1090 M, cieoRaTE Ik HO,
OGpHIBIOT CTepXCHS Ha pacerosian 1090 Mu or
onopet

W=0Q/(2,)+5d= +5 32=7156 Mm

§ 25. Pacuer npounoctu
H3IMOAEMBIX JNEMENTOR C KCCTKOI
apMaTypoil

1. Obume coesiemnst, IKCICPHMCHTATHIO
JI0Ka3aHo, YTO COBMCCTHAs PaboTa KeCTKOi
apmatyps (puc 95) ¢ 6ETOHOM COXPaHACTCH
BIUIOTH [0 Paspymichns aieMentos B me-
PHOZL PA3PYLICHMA HCCYWAs CHOCOBHOCTH
JKECTKOi apMATYpht H 6eTONA CKATOM 30HbI
HCTIONB3YIOTCS TIOHOCTRIO, IPH HTOM Hecy-
wIast CIOCOGHOCT IEMCHTOB HE 3aBUCUT OT
[CPBONAYAIHIIX HANpAKCHHI B apMaTypC,
MPHOGPETCHHBIX CIO B MPONCCCE BO3BEACHMS
KOHCTPYKIHit

B Gakax, apMUpPOBAHHLIX HHSKIMH [IpO-
uwismn (prc 95,a), A ceasn Geroma oka-
TO 30HBI CEYCHMA C HKCCTKOH apMaTypol
K HOCHCANCH NPUBAPHBAIOT CrICIHATLHEC
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rONMPOBANHS JJICMCHTOB KECTKYIO
APMATypy PACCYHTLIBAIOT NO HOPMAM Mpo-

CTaNBHBIX y i ma
BO3ACHCTBHC — HArPY30K,  BO3HMKAIOLIMX
B rponecce Bo3BeacHAs 3aanmii (o1 Gerona
n onay6Ku, TPAHCTIOPTa, RCTpa)

9

b
Tn oAb

=3

2

P

Puc 95 Cayuan 1,2, 3 (a, 6, 6) pacuonoxkens
HYJIEROl JMHUH U1 HPAMOYFOIBHOTO CEiCHHS
I~ cxatan sosa ceveuns, 2 - wanpsxenna n Serone
CRATON J0HM; 3 — HANPIKEHHH PACTIKEHNS B KECTKON
APMATYPC, 4 — HATPAAHIA CXATHS D KECTK O APMATYPE




TIp pacuere ceveimit U3rMGACMBIX Hiic-
MEHTOB C KeCTKOH aPMATYPOii Pa3IMYAIOT
TPU Ciydas PacroNOXEHHs HYJIEBOH JIHIL
(TPAHUIT CKATOM 30HEI). ciyuail | — Hyste-
Bas JIMHWS He TepecekaeT npoduims KecTKoi
apMaTypst (puc 95,a); ciyuaii 2 — mynesas
JIMHMS TepecekaeT CTEHKY Mpo(uis KecTkoi
apmatypsl (puc 95,6), cywaii 3 — nyJesas
MM TIepeceKaeT MoKy MPOMUIS KeCTKOi
apMatypst (puc 95, 6)

Pacuerhic (OPMYJIHI UITHOACMBIX 2ie-
MEHTOB C KeCTKOH APMATYPOil 110 AHANOTHA
C MBrMGACMBIMH DJICMEHTAMH C THOKOI ap-
MATYPOii BHBOJUIT 13 JIBYX OCHOBREIX YCIO-
BUil DABHOBECHS BHCIIHHX W BHYTPEHHUX
ot Y M =0, ¥ x=0; npu stom (Bcyeit-
CTBHE YUPYTOMIACTHNECKHX CBOACTB BeTOHA
M cTam) ycnosHo (Menee ~ 2% or 3anaca
TPOYHOCTH) PACHETHBIE OIIOPHI  HAUPKe-
Hui — cxaTus B GeTOwe M KECTKOH apmary-
pe U pacTvkeHus B Hecywedl apmarype
HPHHMMAIOT TPSMOYT OJLHBIMH

2. TIpOMNOCTS 110 HOPMAILHBIM CCMEHHSM
IPAMOYTOBHBIX  JACMCHTOB.  PacteTHe
(OPMYJIbi POYHOCTH HOPMATLHEIX CCHCHHl
M3CHGACMBIX DIIEMEHTOB C KeCTKOH APMATY-
POii BLIBOIAT B 3aBUCHMOCTH OT TPEX Ciry-
4aeB Pa3MEIIEHUst KECTKOH apMATyphl 1o
BHICOTE CeuCHMs
@ Coyuaii | (cm puc 95,a) — BrcoTy CKa-
Toif 30HEI onpefeIOT U3 ypasuenms (160)

x=(Ryd, + Ry, — R A)/(bR) <d (249)

Ecmt x < Egho, To pourocTh ceueris

BOTHYHH PACYCTHLIX COMPOTHBICHMI THGKOI
WM KeCTKO# apMATYpHI

@ Coyvaii 2 (cm puc 95,6) — BrICOTY CXa-
TOM 30HBI NMO-TIPEXHEMY ONPEENSIOT U3 yC-
JoBus pastosecus Y x = 0

x=(2R,81 4 Ry, — Ry A) [ (bR, + 2R ,,5,)
(252

Vpassenve nporocrn (250) npunumaer
BUIL
M < 05Rbx? + Ry [Wy + (r — x)*8,] +
+ RA, (W ~ %) + RA{(x — ), (253)

e W, ~ WIactieckiii MOMEHT COUPOTH-
BIICHIS KCCTKOH APMATYPH OTHOCHTETBHO
OcH, ACIIALIEH CeYenye HA JIBC PABHOBETHKHX
IWIOWA/M, S JBYTABPOB W IIBE/TEPOB
Wy =11TW,,, 1ae W, — «ynpyruit»
MEHT CONpOTHBJEHIS, (r — x)°,-- HompaBKa
X Bemmuuue W,, paBHas IUTACTHYCCKOMY
MOMCHTY ~ CONPOTHBJICHHA YACTH  CTEHKM
upodMIA APMATYDH MeKy HymeBoil -
Hueil cevenns M NEHTPAILHON OChIO NPodu-
51 ApMATYpHI

@ Curywaii 3 (cm puc 95,6) ~ npu onperte-
sewun x no dopmysic (249) oxasmsaercs,
UTO HyJleBas JMHWS TCPECCKAET CTEHKY
KECTKOW APMATYDH, & NpH ONpEiENenuH
x U0 popmyse (252) — e epecekaet Crie-
JIOBATEIILHO,  HYJICBAS JTMHUA  NPOXOMT
B TpE/ENaX TONMHEL BEPXHCH TOJKH HpO-
(IS KECTKOH APMATYPBI, SBISETCH HePato-
eil U e MCKIIOUA0T U3 PACYETA IPOYHOCTH
cevennii 1IpouHOCTH Cevenus NPOBEPSIOT U3

IIPOBEPSIOT IO YCTOBUIO
M =0 OTHOCHTEJILHO NLECHTPA THKECTH

PacTsiuyToii apMaTypht

M < Rybx (kg — 05%) + Ry Al (hg —a)  (250)
Ecan x> Eghg, TO TPOMHOCTS CeMeHMs:

npopepioT 1o ycxoswio (250), 3amensis

B Hem x na Rl

M < RDHGER(1 = 0,55R) + Ryl (ko — a')

(2s1)

B dopvynax (249) wu  (251) A,
Ry, = COOTBETCTBEHHO  IIOWA/L  CEEHMst
W PACiCTHOC CONPOTHBJICHHE KCCTKOH apma-

yenosust Y M=0 or
HO NHTPA TAKECTH PACTAHYTOH APMATYpHI
M < Rba/2 + R A' (@ — a) +
+ R, (A, + 8k, /2)h, +

+ R, (1~ a), (254)
e Ay~ IIOLWA/ CCYCHUs PACTSHYTOMH 1O~
K pos

Tlpu otom ecau a > Erhy (rae hy onpene-
Jewo 10 caywaio 1), To npowHoCTs Cevenus
HPOBEPAIOT 110 YCAOBMIO (252)

3. TIpOUHOCTE 110 HOPMAILHLIM CCHEHHSM
TaBPOBBIX ieMeuToB. [TpouHOCTH WO HOP-
MAIBHEIM CCHCHMSIM TABPOBKIX HIIEMEHTOR

TYPEI OKATHIO, JipyIHe npuse-
JeHbi HA pHC 95, ER = XR/ho— FpanuuHOe
3HAYCHHE OTHOCHTENLHON BBICOTH CKATOM
30HBI, IPUHAMAIOT 1O opmyne (135), B Ko-
Topoit 3unavenue R, pano maubombmed w3

»
Bysicoli MMM 1) ecam nyemas munus
LIPOXOUAT B HOJIKC CeNCHHS, TO PACHET Be-
YT 10 (opmynam (249) (254), kax s
UPSIMOYT OB HBIX CeuGHHIH MUPHHOH, PABROF
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e noskit bj, 2) echu HyTesass S
nepecekaeT peGpo, TO pacueT NPOM3BOIAT
C yueTOM CKATHS B peOpe B 3ABHCHMOCTH
OT Cly¥as PacTIONOKEHWS Hyjesobl THHUH
@ Cryaii | — nytesas s we mepece-
KAeT CTeHKy NPO(GWIIA KEeCTKOH apMaTyphi
(puc 96,a). BoicoTy CKaToi 30HBI omperne-
NS0T M3 yCHOBMA paBHOBECHS X =0

RyA, + R, — RoAi—
x=rle t R~ Rods = |

Ryb
LRl -Bk

(255)

VCIIoBHE IPOYHOCTH HOPMATLHOTO Cede-

st (M < M,) 3aIUCHIBAIOT OTHOCHTENBHO

IEHTPA TSKCCTH PACTSHYTOH apMATYphI

Tpu x < Eghy

M < Rybx(hy ~0,5%) + Ry(b ~ by (g —
~0,5h)) + Ry Al (hy — ') (256)

Ecin x> Eghy, TO UPOYHOCT mpoBe-
pfoT o yerommio (256), npwmmMas x =
=Erhy

Puc 96 Crysau 1,2, 3 (a, 6, 6) pacnonoxemn
HYIEBOTk JIMIMH U1 TABPOBOKO Cedentns
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@ Cuyuaii 2 — HyJieBasi JIMHES TepeceKaeT
CTEHKY mpO(uA KeCTKOM apmaTypu (puc
96,6) BLcoTy CXaToil 30HBI NOTYMAIOT W3
yenoBus pahosecis x =0
2R,r8,+ RA, -~

Rb+2R5,

(257)

Vesopue npouroctd (M < M,) HOpMah-
HOO CeHCHWS 3AIHCHIBAIOT OTHOCHTEIHHO

wyncwoit mamin, mpu x < &Rhy

M <M, =[(b;— B)hj(x —O5h))+

+ bx%/2] R, + Ry di(x — @) + Ry [W, 4
+(r—x)?8,] + R (W — x) (258)
@ Crywaii 3 — myzesas och  mepecexaet
10JIKy NPOGMIA KecTKofi apMaTyphi (puc
96,6) Dro Oyaer, Korja BEJAMYMHA X, HAif
Jenmas 1o opmyte (255), Gosbie 4, a Haii-
Aennas no opmyse (257) — menbime d. Yo-
JIOBHE TIPOYHOCTH 3AUMCHIBAIOT OTHOCHTE b~
HO HyJeBoil JTHHUK

M <M, =[(b}~byhj(@—h;/2) +
+b@/2] R, + Ry AL(@ - a) +

FRb(Asy o+ 81 /2) + RA(W —a)  (259)

Tlpu 5tom ecu @ > Egh (rae hy oupene-
Jeno 1o cayuaio 1), T MPOYHOCTH Cevenus
nposepsior 10 yenoswio (256), mpuiuMan
x=Erhy

4. TIpoHHOCTL HAKJIOHHWIX CeMeHsii 1o 1o~
nepeumoii cniie. DKCHICPUMEHTAILHEIMH 1C-
CIEIOBAHWSMH YCTAHOBJIEHO, 4TO XApaKTep
PA3PYIICHHS 10 HAKIOHHHIM CCUCHHSIM e~
MEHTOB ¢ KecTKOM ApMATYpoil moj -
CTBHEM pacueTioli nonepeuioi cinpt @ He
OTJIMYACTCH OT XAPAKTEPA PASPYMICHHS dile-
MeNTOB C THGKOi ApMATYPOil

Hecywas CuiocoBHOCTh CTeHKH npodHmt
W XOMYTOB K MOMEHTY PaspylleHus diemerl-
TA 1O HAKJOHHBIM CCUCHUAM HMCIOTh3YeTCH
NOJHOCTHIO (710 upezena Texkywectn) Ilpu
TOHKMX CTEHKAX CEMeHMs (HAIDUMEp, Ta-
BPOBBIE, JIBYTABPOBBIE M P.) BOIMOKHO
PA3PYIICHNE JNEMCHTOB 10 HAKIOHHBIM Ce-
YCHHSIM OT [JIABHEIX CKUMAIONIHX HATIDSIKe-
sHit UToGH 9TOrO He NPOM3ONLIO, HEOGXO-
MO coBmonaTh yoonie (203), B KoTOPOM
3uaucime R, /s Geronios kiacea wouie B2S
IpMHMMAIOT Kak jumi Geroma kiacca B2S




PACYET NPOMHOCTH HAKNOHHEIX CEMCHHI
10 NOTEPeNHOl CHle He NPOM3BOMAT, eCilt
cOBImoTaeTCs OHO M3 yCHOBHH
1) hy=0Q/(25R,b); 2) Q <O8KhS,R, (260)
Tlonepeunyio Tubkyl apmatypy B 9TOM
Cllyae YCTAHABIMBAIOT KOHCIPYKTHBHO
@ I[IpousoCTh HAKIOHHBIX CEYCHHIl 1O TO-
TepevHON CHJIC NPOBEPSIOT B CIETYIOIIAX
MECTax 10 JIMHe dnieMeNTa’ 1) B CeHeHusx,
TPOXOISIMX Yepe3 IPAHb OUOPHI, 2) B Ceue-
HUSIX, TPOXOJISIIAX MePE3 TOUKH M3MEHEHUS
T o

HA YPOBHE PAcTAHYTOW rubGKOH apMaTyphr,
3) B CeMemMsX, POXOBIIIAX H4EPE3 PACIIOIIO-
KEHHble B PACTSHYTOI 30He HAMANA OTIH-
Gos.

TIpOMHOCTS HAKTONHEIX COYEHMIt 1O 10~
nepewnioit cuiie (prc. 97,a) HPoBEPSIOT 1O
yenonmio paswosecis Yy =

Q <O08hBR,, + Y R, A, +
+ Y R A,y sy + Qs (261)

rze Gyksennnie 0Go3uavenusi oM B hopmyne
(207)
5. TIpoMHOCTS HAKIOHMBIX Cewenuii 110 w3~

CeuCHHE IPMHMMAIOT MOT yrioM 45° K mpo-
nomsHo# ocu anementa ITpowHOCTH ero mo
HM3rHGAIOIEMY MOMEHTY TIPOBEPSIOT B Tex
e MECTax, uTo i NpH PAcIeTe 1O Honepet-
HOM CHIle, M B MeCTAX, I7le ILIOWAth TPo-
JONBHOM PACTSHYTON APMATYPH WIMEHSCT-
31 IO JUIMHE 2neMenTa. YCIOBHe TIPOHOCTH
(M < M,) 3a1HCHIBAIOT OTHOCHTEIILHO TOYKA
TPWIOKEHHS PABHOIEHCTBYIOWIEH  yCumuit
B oxaroit 3ome (puc 97,

M <M, =N,z + Rz, +

+ X R s e+ L R (262)

e Ngz,  RAz, Ry s s
3 Ry A2y, — CYMMA MOMEHTOB BHYTPEH-
WX YoM OTHOCHTENBHO TOM e TOMKH
COOTBETCTBEHHO B PACTAHYTOH KECTKON ap-
MaType, B THOKOH IPONOILHOM, OTOrHYTOM
1 NOMepeu ol APMATYPE, TIepECeKAeMOii Ha-
KIOHIOM TperHoi

@ Vcwme B PACTAHYTOH KECTKOH apmaTy-
pe Ny, onpenesisiior ciejylowuM obpasom
1) /U151 KeCTKIX Y3708 (PABHOUPOUHAS UPU-
DAPKA KECTKOH APMATYPH pareas ¥ zocT-
xoii apmatype kosomi) N, 0> TPH
9TOM PACHETHOE CONPOTHRENHE upoka'rnux

U3 HU3KOJIEr cram

rubatomemy Momenty. PacucTrioe

9 g

¢ %
e
"
0, 0,(G0%g) 7

it “gev
/49
INVEREESNE T

e

(U Ziw)
q Zow_
)

Puc. 97 K pacuery oleMenTon ¢ AecTkoli apyia-
1YPOH 10 HAKTIOHIBIM CeNeHHsM

NPHHUMAIOT C KoIpPUIIENTOM yeitoBuii pa-
60Tl ¥, =0,9, 2) A MAPHMPHBIX Y310B
(coejieHne KeCTKOH apMaTypnl puress
C KCCTKOH APMATYPOil KOJOHI NpUBAPKOi
apMaTYpuBIX  crepikcuei) yomme N, mpu-
HHMAIOT DABHBM [PE/CTLHOMY  CABHIAIO-
1WEeMy YCHIMIO 3aKIaHBIX JIETAICH, HO He
Gosee yowmus 1 1) Tpu Kecrkux yiopax,
IPHBAPCHHBIX K KECTKOH apMaType pureis
Ny = ARy, 10 e GosIe YOI, YKA3AHHO-
£ B U 1) Ay — MIOWAL, KECTKHX YIOPOB
(nrowaz evsTus Gerona) JKecTkue yuops
PACCHHTHIBAIOT KAK MCTA/LTHYECKUC  KOH-
CTpYKIMH ha JaBienue, PaBHOMEPHO pac-
1IpeesIeHHoe 110 MIOWAM KECTKHX YIIOPOB
u pasoe R, JlomyckacTcs Ha cBOGONbIX
oONOpax GaoK e UPENYCMATPUBATD -
Kephl, eCJM TIPH IPSMOYIOIBHOM CeveHMH
Gauky UPOPUIL 3AXONUT B CKATYIO 30HY
Gerona He MeHee ¥eM Ha NOTIOBHHY €¢ Bhi-
COTH, & TIpH TABPOBOM CeMEHMM GATKH He
MeHee UeM A HONOBHHY TOJMANG TUIATH
11 PACHOJIArACTCS HE MEHEE eM HA 5 CM Bhi-
e Hu3a wmTel B otom caywae ycuwme N
UPMHUMAIOT B COOTBeTCTBHM C 11 1)
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§ 26. Pacuer mpounocTn
BHELEHTPEHHO CAATHIX 1EMEHTOB

mus onementa. Takum oGpasom, Teoperuye-
CKH LEHTPANLHO CKATHIE JIEMEHTH Pac-
CHHTHIBAIOT KaK BHEICHTPEHHO OKATHE CO

1. Odume caepemms. Ilon
CKATHIMH (KOJIONHBI, TEPErOPOIKA U CTEHB
JjAMMH, OMEMEHTH (epM M APOK) TpH-
HUMAIOT 2/EMENTH, B KOTOPHX PACUETHIE
npoZloNbHKE CKuMAOWME CHTN N it
CTBYIOT C HAYATBHBIM oM €,

y TAME, T € €g=

Jlnn 9MeMeHTOB  CTATIICCKH  ompeste-
JMMBIX KORCTPYKI ((AXBEPKOBKIC CTOMKH,
croiiiar JIDII) 30 navamsHei dKcueHTpHCH-

O OTHOMIEHHIO K BEPTHKANLHOH OCH Je-
vienrTa (puc 98,d) WIM B KOTOPHIE OJHOBpE-
MeHHO JIefiCTRYIOT OCeBAs IPOIOJHHAS CKH-
vaomas cuia N M M3THOAIOWMA MOMENT
M (puc 98,6) Comoxymuoers ocesofi mpo-
noneHofi Cxumatowei cuwst N u usrubaio-
ero MomenTa M MOKHO 3aMENHThH CHIOH
N, Takie JGHCTBYIOWIEH ¢ HAYAILHEM JKC-
TEHTPUCUTETOM €, = €N (puc 98,6)
eon=M/N, (263)
rie M — marnGaroumii Mmoment u N — npo-
JIOTBHAS CHIA, KOTOPHE UPHHUMAIOT 10
JAHIBIM  CTATHIECKOTO PACYETA KOHCTPYK-

IKCUCHTPUCHTET eoy B J0GOM Ciryuae
UPMHMMAIOT HC MeHee CIydAi{HOrO JKCIeH-
TPHCHTETA €,, OBYCTOBIEHHOLO CI1y A HHBIMI
T cHamu, ue-

Ter e, CYMMY 9KCIEHTPUCHTE-
TOB — NIOJYYEHHOTO U3 CTATHYCCKOrO Pacie-
T2 P! eon=M/N u JiHOrO
€, Co=eoN + ¢, B cooTBETCTBMN G Xapak-
TepoM CHITOBOTO BO3IEHCTRHS ToTEpeyHoe
ceverve (MPOGUIL) BHENEHTPEHHO CRATHIX
2JEMEHTOB NPHHMMAIOT OGHMHO NPAMOY-
FOJBHRIM, PA3BUTHIM B ILIOCKOCTH JEHCTBIS
MomenTa (cM puc 98,4), MMM KOJBICBHIM.
CoOTHOMIEHHE CTOPOH NPAMOYIONBHOTO Ce-
v npuaavaor ot 1 15 o 1.3 ['ub-
KOCT DIGMEHTOB B J0GOM HANPARJICHIH HC
Jjomka npeimats A < 200(ly/h = 57),
a s xonoms sjamiii A< 120(1y/h < 35)
TENSX  CTAHJAPTH3AIMM  ONAINYOKH
M APMATYPHBIX KAPKACOB PA3MEPHI CCHCHHS
JNIEMEHTOB UPUHMMAIOT KPATHBIMH 50 MM
JUIS MOHONMTHLIX KOTOHH ~ He  MeHee

250 % 250 m
Pacuer uueueurpem:o CRATHIX DJIeMer-
ToB C YHETOM MX IPOruGOB KaK

lemMenta, Mon-
TaKa, HEOHOPO/HOCTRIO CBOHCTB GeToma
110 CEHCHMIO EMEHTA, HETOUHOCTHIO PACHio-
JOKeHM UPOSIOABHOH paGovei apMaTypht
H JIONYCKAMM PA3MEPOB CTOPOH CeYEeHUs:
onemenrta  YeM Golblue jUTMHA JJIEMENTa,
Tem Tpy/Hee OGECIEMHTh €I0 0CeBOE CKa-
THE

B TIOCKOCIH MITHGA, TAK 1 B HOPMAILNOI
X Helt WIOCKOCTH (M3 ILIOCKOCTH M3rnba)
ITpu pacvete M3 IWIOCKOCTH H3rHOA JKCUEH-
TPUCHTET NPOJIONBHOM CHITH €, TIPHHAMAIOT
PABHBLIM 3HAYEHMIO CIIYMAHHOrO JKCIEHTPH-
cntera e,

Tlporu6 ruBKIX BHENEHTPEHHO CHATHIX

By o

€, IPUHMMAIOT He Metiee JUIHBL Orie-
MEHTA WM JUIMHBI YACTH JJIEMEHTA (MeKly

1
ToNKaMI BaKpemICHN), i BHCOTH cove-

98 Coxarsie IeMENTH

M yBes-
YEHUsE OKCIEHTPUCUTETA ¢, HA KOdpPuiuenT
M (cv puc 98,4) BuenenTpemno cxaThie
UIEMEHTHL BBITONHAIOT W3 GeTona He HiKe
kmacca BIS, a TAXeso warpyxeuHbie - He
ke B2S

TIpowHocTs 10 HAKIOHHEIM  Cedemsiv
BHCICHTPEHHO ~OKATHIX  JIGMEHTOB  Pac-
CUMTHIBAIOT 1O (JOPMYJIAM M3rMbaCMBIX e~
MexTon (cv § 24) ITpu otom kooddummert

k=@ (L+9,+0,) Rybhi, (264)

rae @, =0,IN/Rybhy <05

Tlpmmvaior BHPAKCHUE Ke=
v (14 @, + @) Rybhy,  kosbdumaert

@pa 3aMEHOT HA Ppy (1+ 9,)
Tlpi OTCYyTCTBMM B npEfEnax upoeTa
BHEIEHTPEHHO CKATOrO JJIEMENTA NOTepes-



HOil HATPY3KH PACYET HAKIOHHBIX CedeHuit
HO NPOYHOCTH He UPOM3BOLAT, CCIHM HEe
06pa3syioTcsi HOpPMAJbHEIE TPEUMHEL, T. €
eciM BRIOJHsETCS yenopue 445 ¢ 3aMenoit
snavemns R, ., ma R, Ilpowsocts ma-
KIOHHBIX CEYeHHil CYMTAIOT Takke obecue-
YEHHOH JUI OOBIX JJIEMEHTOB, €CIIM He
00pasyloTCs HAKIOHHBIE TPEIMHE! (T € ec-

YO UPH TPAHCIOPTHPOBAHMH 1 MOHTA-
e oJleMeHTa
Hanpsxenno-1e)OpMUpOBAHIOE COCTOS-
HHE BHETCHTPENHO CKATOTO JNEMEHTA 3aBH-
CMT OT €ro ruGKOCTH ), BENMYMHbI OKCHEH-
TPHCHTETA €, JUTATEBHOCTH J@HCTBHS Ha-
TPY3KHA, BUJA 3AKPEILICHUS KOHIOB DJIEMeH-
TAa W pisa APYTHX (akTopos,
B TH 0T

JM TIABHBIC PACTHI
MeHbme R,) ECM BRIOTMSETCH yciosie
A;>0024,, To B pacueTHmX (opMysax
YHMTHIBAIOT YMCHBIICHHE m'mludlm Getona
CKATOH 30HbI HA BeMMUHY A

2. OcuoBubie pacueruie noxokenns. Ipi
OKATHH CONPOTHBIIENHE JEHCTBHIO BHEIINCH
NpOsobKOE CHit N OKaskBalT Geton
M NPOJIOJIbHAS APMATYPA, HECYIIAS CNOCOG-
HOCTH KOTOPHIX K MOMEHTY PA3pYIICHHs
JMEMEITA HCHOM3YETCH NONHOCTAIO. 1Ipo-
nonbHas pabovas apMaTypa CIHyKAT Juis
yReIMuCHIA Hocyweil CHOCOBHOCTH dMleMen-
Ta, A TAKKE JULI YMEHbINEHWS BIMAHUA CI1y-
YAHHBIX IKCIEHTPUCUTETOB, HEOJHOPOIHO-
cTH 1 u GeTona, ju1s BOCI

aKCIeH-
TPHCHTETA €)= €N+ €, PABIMMAIT BA
wly'lau BHCICHTPEHHOIO CKATHS JNICMEHTOB
caryval 1~ Gonpime  IKCIEHTPUCHTETHI,
cuy'w'zi 2 — Manble JKCHEHTPHCHTEThI
@ Cuywait | — x < Egh, (puc 99,6) Besu-
wnmy Eg onpezensior no dopmyse (135), kax
JUIst M3rubaeMbIX dNeMEeHTOB Xapaktep pas-
PYIlIeHHS! TAKIX 2JEMEHTOB BI30K K Xapa-
Tepy PA3PYIICHHS MIrMGAGMBIX HNIEMCHTOB
no cayyaio | (em § 22) B craymu I nanps-
° (oM
puc 78,a) » pactsmyToii 30He oBpa3yIOTCH
HOPMAJIbHBIC  TPELIMih, & crammm
T — HACTYNAeT IiABHOE PaspyiieHUe aic-
MEHTOB, IIPH 5TOM HANDSKCHWS B PACTSHY-

Puc 99 Pacuernbie cXeMBbl CKATBIX INEMEHTOB

@~ NpW CAYRAiHLIX KCHEHTPHCHTETAX ¢, 6 — Ipi X < Egho, 6

2- e

P TAKCTH GeTona CAATOR 30mbI; J ~ xoMYTH

npu x > Egho, |~ FeoMerpmieckax 0ch dneveita,
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Toii 1 CRaTOl APVATYPE 1 B GeTOTE CRATON
30HI COHCHUS JOCTHTRIOT CBOHX HPEJICilh-
WX suawenmii. R, R, 1 Ry, T ¢ paspyme-
Hie HACTYNAST IPH O;HOBPCMEHHOM HCHCp-
namm  wecywei  cnocobmoct:  GeToma
1 APMATYPB OKATOI 30HBI COHCTIAA  PACTS-
fyTOit apMaTypst. TIPH 9TOM 2JIEMEHTH! Cite-

Ipyskn cocTamsT He Gosce

<( 5)aRy ~ 43Ry, ~ 612 MIIa, (266)
4TO HeMHOTO GOMBIIC HOPMATMBHOTO CO-
npoTuBCHI apvaTyph kiacca A-IV, npu-

Bezermoro B 1abn 12 n pastioro 590 Mlla
Dopuyna (265) ABIAETCA KORTPOTBIION A

JIyeT TPOEKTHPOBATH TAK, YTOOM
foch ycromue x> d', umAve apMmatypa A,
Oyier HaXojMThCs 3a Tipefenamu GeTona
CKATOM 30HBI M IPOYHOCTH €& He Oyjer uc-
nons3oBathes [lostomy npu x <a' B pac-
YETHBIX ypABHEHHAX TPHHHMAIOT A =0

. Cayuait 2 — x > Eghy (puc. 99,6) C.vly'lau

J1BA BAPHAHTA

mwo»l-m» ONIEMENTA  KOTja BCE CeYEHHE
oxato (puc 99,6, amopa 1) WM KOL/A YACTH
ceuesist C1aGo pacTsmyTa (puc 99,6, omopa
2) B oouX BApUANTAX paspymieue one-
MEHTA HACTYNACT BCIE/CIBUE MCYCPNAHUA
Hecyleit cocoBRoCTH BeTona CKaToit 30HE

uii apMaTypsl oxkaTwio Ona MOKA3MBACT,
UTO HPOJIOBHYIO HEHANIDSKEHHYIO APMATY-
DY © paCHETHBIM conpoThReRueM Gonee R,
BO BHCICHTPEHHO CKATHIX JJIEMEHTAX Npu-
MEHATH HENENeco06pasHo, IOTOMY ¥TO Tpo-
YHOCTH €€ HOTHOCTHIO He OyaeT MCHOIB30-
Bana

Tlocnejine ONKTHHIE AHHBIE OTMEYAIOT
GOMBIIYIO BEAMMNY MEJIEILHEX HATIPKE-
Wil B APMATYpe B MOMEHT pPa3pymienus
0BpA3NA, UTO YKAIHBACT Ha HEOBXOAUMOCTI
yrousenusi kodpduimenta v,

BRICOKOTIPOUHYIO hmnpuraeMym) apma-

w oKaToil apMatypsi [TpH 9ToM np:
PACTAHYTOH APMATYPHL He JOUCIIOIB3YCTCH,
HAIPSOKEHUS B HEH  OCTAIOTCH HHIKIUMH
B uensix yupolienus pacietos feiicTsu-
‘TeJtbHbIE SIIOPH CKUMAIOMIMX HANDSKEHUI

WM 2 B HeGONBIIOC CHWKEHHE 3amaca
HPOMHOCTH 3AMEHSIOT IPAMOYIOIhHOf D0~
poii ¢ opmumaToit R, (puc 99, 6)

B oJleMelTax, paspylaiomixes no cy-
waio 1, HAUPSKETHE B PACTAHYTOH APMATYpE

TYPY BO
npHMensTH
B u ot ipenBap
TEMLHOTO HAIPSKEHUS Gy, OHA MOKET ' CHU-
KATH HECYTILYIO CHOCOBHOCTR d7eMeHTa (Ipu
YepOtpz > Oueou)y 1€ OKAIBIBATH BIMSIHME (Y
VspOsp2 < Oge,u) WIM HE3HAUHTETBHO HOBBI-
INATH HECYIIYIO CIIOCOBHOCTS DJIeMeHTa. (IpH
VspOsp2 < Ogc u)

Bo BHENEHTPEHHO CAATHLIX COOPHBIX dJie-

ne pel(oMeH,uyeTcﬂ, TAK  KaK

PaBHbIM
1o cydalo 2 — paBHHM O, < R ecim oHa
pactsiyTa, u R, CClM apMaTypa ckata
Hanpsxenus 5 cxartoll apmatype 1omy-
HAIOT M3 YCIOBHS, UTO B CTA/MH Da3pyiic-
st AepOPMAIIIN BETOHA W APMATYPHI, 61
TOjaps CUEIUICHHIO X, OJIMHAKOBK (pUC 99)

MEHTax NPUMEHSTh HATIPS-
raeMyl0 ApMATYPY 1O PACIETY TONKO B 1E-
JISX CYLIECTBOHHOTO NOBIHHS UX Tpemu-
HOCTOIKOCTH HA TPAHCHOPTHHE M MOH-
TAKHHIE HAPY3KM, HATSKCHME APMATYph
ol He Goce oy -
TENbHO HANPSKEHHYIO APMATYY yeTaa-
BIMBAIOT KAK HEHANPATACMYIO DTO 06YCiIo-

6= R,/ E} = R,/ (v,
= Ry /B ey BJIEHO TEM, YTO K MOMEHTY IOrAMIeHHus
Oraona wa- if 7,0, WANDATACMAN ApMaTYpR
NPSKENA B TPOJIONBHON ApMATYpe OKAKCTCS ~ CKATOM, MOKET  BRTYUMTHCS
¥ TEM CAMAIM BHI3BATE PRIDYIIEHUS SMC-
O = 6 E, = RE/(VE) = Ryafv, (265 paspy

L@ V, = /6, — OTHOMICHHE YIPYFOfi WaCTH
neopmanmm GeTona K MOMHON ero jedop-
MaIpH

VAHTHBAS, YTO K MOMEHTY PaspymieHust
BHEUCHTPCHHO CKATHX 2JEMEHTOB  V, =
=02.. 033, To, Haupumep, ans Gerona
kiacca B40 u apmatypmt kimacca A-IV nipe-
JIEBHO BOIMOKHBIE HANPSKCHUSE B 1PO-
JIOJIBHOM  CKaTofi apmatype 1o (popmyie
(265) NP KPATKOBDEMEHHOM JeHCTBUM Ha-
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Ta
Paccrosne ot upozonbuoit et N o
IEHTPA TIKECTH APMATYPH A,

e=ey+05h—a (267)

TIPOUHOCTS HOPMAJLHOTO CCUEHHs BHe-
CKATHX

e o cayuasv 1w 2 (puc 99,6,6), cun-

TAT OOECIEYEHHOMH, ecim  MOMEHT OT

BHELIHUX HArpy30k M MCHBING Wi paBeH

MOMeHTy BHyTpeHmux cua M, (M <M,),




BIATBIX, ot nenTpa

THKECTH PACTANYTOi (Wit Cabo cKaToH)
apuaTypsr 4,
Ne< M, + M,
+ Ry (h ~ @) (268)
BRICOTY OXaTO/f 30HK OUPEAGIIOT H3 YO~
B pantobec Yy =

@ cuyvait | —& <& (puc 99,6)

Rybx (hy — 0,5%) +

N + Ryd, — R A, = Rybx, (269)
@ ciyuaii 2 - &> &g (pc 99,6)
N 4 6,4, - Ry, = Rybx, (270)

[ile HANPSKCHS B PACTAHYTO# (M Ciiabo
ckartoii) apmarype kmaccon A-l, A-IL A-ITI
npu Gerore Kiacca B25 u mume omperc-

I—r JUMHA CTepkuA  (pac-
CTOsiHME Me)KD)’ 3aKPEIJICHHSMU  KOHIOB)
Pacuernmie jumEBl [, KONOHH MHOTO-
ITAKHBIX 31AHYH ¢ KECTRIMH Y3JIAMM H UDH
wHCIe IPOJIETOB HE MEeHee /BYX TPHHHMAIOT
pasubivu H wmn 0.7H COOTBETCTBENHO UIs
COOPHBIX M MOHOJIMTHBIX NEPEKPBHITHIA, Ijie
H — BricoTa y1a)a (DACCTONHHE MKy IeH-
TPaMK KeCTKHX Y3JI0B), B 00OMX Ciywasx
PACHETHYIO JUTMHY KOJIOHHBI IEPBOTO ITAKA
npumIMaioT pasnoii 0,7H, Tak Kak compsi-
KCHHC KOJIOHH C BEPXHHMH NCPEKDHITHAMM
a
C HIKHMMH TePeKpHITHSMH W (DyHIAMEHTA-
MU — KECTKMM BumsiEne maruba ma necy-
Myl  CHOCOBHOCTH CKATHIX  ICMENTOB
YUMTHBAIOT —TOCPENCTBOM —PActeTa Kom-
CTPYKIMH 1O e()OPMMPOBAHHOH  CXEMeE,
neynpyrue aedop-

JBIOT 10 p

1 x/hy
(2 ),

e Eg— onperensior o dopuysie (135)

Hanpskenne o, [om. dopumyry (271)]
IPHEAMAIOT CO CBOUM 3HAKOM, OHO JOJKHO
HAXOJMTHCA B npejenax ot R, jo - R,
M JIOIKHO 3ABUCETh OT BHICOTH CKATOM
aons Ipu x=Eghy 6, =R, a upu x=h,
o,= —~ R, B uacTiom ciyuae, korja mce
ceuente cKato (x k), yoroBMe mpoUHOCTH
(270)

N = Ry.A, ~ Ry}, = Rybh,

@71)

@712

a ycnosue npownoctn (268) OTHOCHTENBHO
NEHTPA TSKECTH CKATOH apmaTypsl A|
Niho —a —~ ¢) < Rybh (05h — a) +
+ Ry (ho ~ @) 273)
3. Vuer mansmns uporuoa semenra. o
JeiicTBMeM  pacueTHOH cuims N rubrie
okathie oeMenTh (= lofi > 14, ia nps-
MOYrOMBHEIX  cevermit A = [o/h > 4) warn-
GAloTCH, BCIC/CTBME WEr0  yBEJIMYMBAETCH
HAYAIBHBL IKCUEHTPUCHTET ¢y 10 Tey (eM
pHC 98,4) M CHIKACTCH HeCywas CHOCOG-
HOCTh OJICMEHTOB BC/EACTBUE YBEAHYCHUS
M3rubAIOIEro MOMERTA Jl0 3uavenus M =
=Nne, PacueTnyio jumuy diementos [,
HPUHUMAIOT PaBHoii 0,51 — W KeCTKOil 3a-
seke oBoux komuos, 0,71 — Ipu KecTkoit
3ajielike OIHOTO KOMIA M IIADHMPHOM 3a-
Kpeluieny Jipyroro, | — mp  mapHupHoM
JAKPEILICHHH OBOMX KOHIOB; 2 — HpH KeCT-
KOl 3AIEKe OJHOLO KoHIa (KOHCOMB), I/

MAanuu ﬁermu W APMATYPHI H HAJTAYHE Tpe-
maE  M3-3a  CQIOKHOCTH TAKOTO pacueta
HOPMBI JIONYCKAKOT PACYET KOHCTPYKIMI 110
HEJIeOPMUPOBAHOH CXEME C YIETOM BIIHs-
KM% MATHGA A JKCHEHTPHCHTET IeMeNTOB
€0 == N+ €, TIOCPEIICTROM YMHOKCHMS 110~
cenmero Ha koopduumeut 1

1

1< €25, 274
TSTINN, <n (274)
rae N, — yCcnopHas KpUTHUECKAS CHIA 110
Diiepy

Kputuueckast cwia MOKET GBITh Bhipa-
Kewa KAK CYMMA KPHTHUECKHX CHI GeTOm-
HOTO OEMEHTA M APMATYPHOTO KapKaca

AT Byl yea
2 =

_ By

i

(275)

TiE Oy, O~ TOUPABOMHBIC KOODPHIMEHTH,
y croiicTsa 3
I ;ea— MOMEHT HMHEPIMHM CCUEHHS
Typhl, NPUBeNeHHbIi K Kese3obeTony
C y4eTOM ONMTHMX 3HAvernii Kodpdu-
IMEHTOB %, M &, HOPMbI PEKOMCHIYIOT KpH-
THYECKYIO CHITY JUIA OJIEMCHTOB moboit
(opmbl ceuenus oupeaensTh 1o gopmyie

£ 0,11
N—-(",’"[(»/w.)(m, o t01)

apma-

e 7

+al, |, (276)
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o =1+pM,/M<1+8, 277)

8, = eo/h 2 B,y = 0,5 — 001lo/k — 0,01R,,
@)
h—a\?
a=E/E, I, ubh.,(“Ta) R (279)
@ap = 1 + (1203,/Ry) (€0 /h), (280)

rie Iy, I,— MOMENTBI HMHEPIMH COOTBET-
CTBENHO BCETO CEMCHMS M CEYEHus BCeH a)
MATYpLl  OTHOCHTCILHO HEHTPA  THKECTH

3anwcumocTh KoopgRumenTa B OT BHIA GeToRa

Tookensi B
Menxosepuicrsi rpynmi
A

. P & |
[ N
Slerkuii
TIH HCKYCCTRERHLIX KPYIHBIX 3ANOMIHTE-
JRX W MeTTKOM danomiTene
wothoM . . . Lo
nopuetoM . . . . . . . . . .13
D CCTECTREILX SanOANMTEINK . 2.5
Tlopwaosanms . . . . L2
Suencruiii:

aBTOKIMABHEA . . . . . . . . .

BCEro cevenus, ¢ ) YHHTH-
BAIOLMIA BAMANME JUTHTENILHOTO jieficTBus
HACPY3KM 1A UPOTHG NEMEHTA B UPEjieih-
HOM  COCTOSIHMH, OTHOCHTE b HbIfi IKC-
UEHTPHCHTET, (¢, KOODHUUMEHT, yuHTHI-
BAIOWHI  BIMANME NPEIBAPUTENHIOO HA-
NPSUKEHHs APMATYPHL HA KECTKOCTh DJleMEH-
T2 Tipn pantovepiiom _obatin_ ceveinin
apmatypoit Oep
ONPEAETIOT 10 BEIpAKEHHIo (280), T dre-
MEHTOB 0€3 HANpSraeMoil apMaTyphl ¢, =
=1, B — kosppunuent, 3apucut or BUTA
Getona, M, M,— MOMCHTH BHEWNUX CHT
OTHOCHTEBNO NCHTPA THKECTH APMATYPH,
PACIIOTIOKENHOM y PACTAHYTON (Menee cxa-
TOlf) IPAIH, COOTRETCTBEHHO, OT HOMHOM A~

IPY3KH, OT NOCTOSHHON 1 JUTHTeNbHOM 1A~
TPY30K, ly— pacueTnas JUMHA OJIICMEeHTA,
Gpy— HALPSKEHHE OOKATHS B GETONE BCEX
noteps  npi  Kooppumwente 7, <1,
R,— 6e3 yuera

yetonuil  paGorii; eo/h< 1,5 3uavenns

koapuimenta 1 jonyckaiot He Gouce 2,5,
UOTOMY 4TO UDH GOJBIINX 3HAYCHMAX BO3-
PACTAET ONACHOCTH PE3KOFO  yMEIbIICHIA
necywell CnocoGROCTH DIeMeiTos  Beesi-
CTBHe upeavMeproro wx nporuGams  Fomm

Ecim oxaspiBaercst, uto cuma N, naiijien-
Has 110 popmyzie (276), Merbme N, T e 1 <
<0, To Ha omuH MOjys (50 Mwm) yBemIun-
BAIOT PA3MEPhI CEYEHMs HTEMEHTA.

st a5eMenToB 13 MeJKosepHIcTOro Ge-
Towa rpymst B B popmysty (276) BMecro pe-
ek 6,4 nojicTaBsoT 5,6

4. Yuer wocsensoro apvmpoBammsi. Ilo-
BhUlIeHHe HECYIeil COCOBHOCTH 2MeMEHTOB
BCHIEACTAME KOCREHTHON TIOTEPENNIO apMa-
TYPHL YUHTHIBAIOT HOCPE/ICTBOM NOICTANOB-
Kn B npounocty (268)
Holi npu3MenKOil poutocTH Getora Ry
BMecTo R,, NOMMY0 IwIOW@s  ceveims
A savewnoT wiomanmo apa A, (wio-
AL, CeeHUS B OCSX KAWMIUX CTepireil,
puc 100), 1PH BLICOKOUPOWHOH APMATYpe
R,—ma R,
THOKOCT [/1,; DIICMEHTOB C KOCREHHbIM
ApMMpORAHHEM  NPMHUMAIOT ne  Gonee
55 — npn apmupoBanun ceTkamu
1 35 — CIMpanbIo, NOTOMY 4TO 1PH GOMb-
1eii PHGKOCTH PA3PyIIeHHE HTEMEHTOB 1IPo-
HCKO/UT BCGSICTBHE BOYPACTAINS IPOTHGOR
0 WIrMGa U yuects noMoKH-

10 pacuery 3navenue oKa-
KeTest Gostee 2,5, T0 HEOBXO MO YBETHINTS
PA3MEPBI TIONEPEYHOrO Cedenus, HIMEHUTH
CTATHYICCKYIO CXeMy

IMpu ruGkocru onmementa [yt < 14 (ot

NPAMOYTObILX  cetermit  upn o/ h < 4)
npummMator =1 Ipu rubkocrn 14<
<1,,/1<15 @<ly/h<10) w npu p=
Ay 1
100 < UL TpAMOY-
TOJBHBIX \Je\leum‘fl
N,, = 25E,1/12 (281)
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TENBHOE BIMSIAC KOCBENON APMATYPH He
VHACTCH, T/IC 1op— PATMYC MHCPIUH BBOjH-
MOl B pacuer wactu cevermus

3navenue R, ., OUPEEIHIOT 1O (hopMmy-
sam

) TIPH APMHPOBAHMH CBADHEIMH HOTE-
PeUHBIMHA CeTKAMM

Ry rea =Ry + ouyR, o), (282)

=1/(023 + V), (283)
V= 1Ry 4/ (Ry + 10), (284)
Py = (Al 1, A L) /(A ,s), (285)



Su.
1L i> _t
L5

8
g

As”

Puc 100 Pacuetnas cxema Ko-
NIOMII CO CHMPATLHOH apMaTy-
poit

I~ npoonswas (paGosas) apmary-
Pa, 2~ cumpawas apmatypa

e ¢ — koodpduument sdpexTusnocTH KOC-
BEMHOO APMHPOBAHMS; JUIS DJIEMEHTOR W3
Gerona

€ o, — KOODOUINEHT mHACHILEmN  Cru-
paseio (Konblamu), R, ., — pacuerHoe Co-
npoTusene apMaTypst cupam,
€y — IKCIEHTPHCHTET IIPMIIOKEHHS TPOIIOL-
HOl cinmn (663 ydera BuMsHMA mporuGa),
d,;— MAMETP TIOUEPEYHOTo CeYeHHs dile-
MCHTA  BHYTPH  KOMTYPA  CiMpams,
A, o~ WIOWA/I> TOTCPETHOrO CeUSHMs CITH-
PAIBHOM aPMATYPHI, § — LUAT CHMpaH

3uavennsi KodpPUIMEHTOB |1, ompejie-
asemiie 1o dopmyram (285) u (287), s
JUEMEHTOB M3 MEKO3EPHHCTOTO OeTona
npunmvator e Gosee 0,04

PacueTHOE  CONPOTHBIEHHE — CKATHIO
Ry, eq TPOSIOIGHOI BHCOKOTPOUIOI apMa-
Typhi Kiaccon A-V 1 A-VI juin oemenTos
M3 TSEKEIOro GETOHA ¢ KOCBEHHBIM APMUPO-
BAHUEM CBAPHBLIMH CCTKAMM

o 148 [(R/RY — 1]
R s = R 25— <RC8Y
8, = 85EW0/(R, 10%), (289)
8=08+7- “"‘llbe/lOOD (290

T 8, 1 6 — koodpummenTit, 0 mpuHMMaAIOT
e Menee | u we Gosee 1,2 — Ui apwa-
Typm knacea A1V, 1,6 - knaccos A-V u
A-VI, 1 — kodbhuuen, npuimMaior pan-
e 10 - A aparyps kmacea A-1V
M 25— maccon  A- o AV
Ay, 1y~ WIOWAM, CONCHHA RCCH TPOOTLHOT

il apmMatype, A, 1O e,

o
@ npuHEMajoT  He  Gojiee  eMHMUBL,

o B dopmyre (285).
Tpn [T —

o~ o

103; R, - PACIETHOE CONPOTHRICIHE paC-
TSOKEHWIO APMATYPBI CeTOK, W — Koopu-
uMeHT; n,, Ay, .~ COOTBETCTBEHHO “HMCIO
CTepkKHel, IUIOma/h NONEPEYHOro CeHeHUs
W JUIMHA CTepKHeH CeTKH B OJHOM HAIPAB-
JIEHHH (CHHTAS B OCSX KDAHHHX CrepiKneii),

OTHOCHTELNOI BHCOTH OKATOR 30N ER
VIS CeMeHMii C KOCBEHHMIM APMUPOBAIHEM
® dopwyay (135) ssoast

©=u—0008R, +38, <09, (291)

rje o — koapduiment, cm popmyay (135),

ny, Ay, |, TO Ke, B apyrom ,
Agp— Nuomaak ceucHus GeTona, 3aKToueH-
HOTO BHYTPH KOHTYpA CETOK; § — PACCTOSi-
HHE MKy COTKAMH, IIOMANH CeMeHAs
CTepkHel  CeTKM WA  CAMHAIY  JUIMHBL
B OJIHOM M /IPYroM HAUDAB/ICHMH HE IOJ-
KHBL OTJMMATHCH Gonce wem B 1,5 pasa,

6) npu ApMHPORAHHK CIMPAIBHOH MK
KOJILIIEBOIE apMaTypoii

Ry vea= Ry + 24e, Ry o (14 7,5¢0/dy),
Har = 4y ar/ dogs,

(286)
(287)

8y PpaBHbIM
10, o me Gonee 0,15, p — xoopmcnr
apmupobaims, oM dopmyast (285) u (28
COOTBETCTBENNO A CETOK M CHMpACi

uavente o, , 8 hopmyse (135) jurs one-

MEHTOB ¢ BHICOKONPOWHOH APMATYPOil
UPHIMMAIOT PABHBIM
Geru= (24 85U0)E, 1072, (292)

1o e Gosee 900 MITa - s apmatypm
Knacea A-1V 1 1200 MITa — juis apvatypit
xnaccon A-V u A-VI
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TIpu onpeE/eHMH FPARUYHOTO 3HAYEHMS
g 8 dopmyste (135) npummaiot o, , = 400
MIla, a B dopmyne (136) xoopmenT
0,008 3amensitor Ha 0,006 ITpu yuere Bims-
Husi TMOKOCTH 3HAYeHHe O, ONPEENSIOT 10
opmyze (278) ¢ samenoit kodpduimerTa
0,010R, na 0,008R, ..,

CrupanbHylo apMmaTypy mOpu  pacuere
BHEIEHTPEHHO CKATHIX OJEMCHTOB Y4HTHI-
BAIOT JHIL TOTJIA, KOTAA ce-

MY TUIOWAZn CEYCHNS APMATYPH
N{e=ho + 05N/ (Rib)

Ry (ho —a))
@ Coywaii 2 — £ > £g (Mabie dkcnenTpuc-
ToThr)

A=4= (294)

venne crupam A, (00BEM CTAIM B OHOM
BHTKE CIMPAJIM, ACJICHAbLI HA WAL CITMPATTM)
CoCTABISET He MeHee 25, OT ILIOWATH Co-
ueHMsi pabovell NPOJONBLHOM  apMATYphI
(A >0254,) M KOTJA UPOUEHT APMUPOBA-
HEA NpojlonbHOl apMaType k> 1,5%, Tak
KAK UM MCHBUINX A, W |1 BJMSHHE KOCBCH-
HOrO APMUPOBATAS HEIHAMTEIHHO

Jlns neHAUDSTAEMON KOCBEHHOH Tole-
PCYHOM APMATYPHI MCIOTBH3YIOT CTAMb KJIac-
con A-I, A-TI, A-IIT u Bp-T mametpom npe-
wmymectsentio 6 10 mv Hapsity ¢ pacue-
TOM 10 HPOMHOCTH 3AMIMTHEL CTOM HeTona
BHCICHTPEHHO CKATHX OMEMCHTOB C KOC-
BEHHBIM APMUPOBAHUCM TPOBEPAIOT HA TPe-
WHHOCTOKOCTS 1o opmyzam
(268) . (270) Ilpn sTom 3navenue BHeNIHEH
HATPY3KH TIPHHHMAIOT ¢ KodpuImentom

=1, B PACUCT BBOJNT BCIO ILTOWA/L CeYe-
1imsi GeTOH, IPUHMMAs PACIETHbIE cnupn'm»
wiewns  Getoma  pamEbiMu R,
apmatyphi — R, ,,,, 1o 1e Gosee 400 Uil

5. TMonepeusoe apMHpoBANHE B BHAE X0-
MyToB, CHMMETPHYHOE APMUPOBAIHE Cove-
it (A=A >0005bh, T ¢ p=05%
y oenx rpaneit onementa, (puc 99,6 u 6)
YUPOLIACT TEXHOJIOTHIO W3FOTOBICHHS OJie-
MEHTOB €ro NPUMEHSIOT B TeX CTyWasx.
KOT/IA CHVIMETPHUTO® APMUPOBATIHE TpHBO-
ST K YBCJIHYCHWIO CYMMADHOIO CeveHust
paGoveit apMMypu e Gonee yem Ha 5%, 1o

HBIM

nuem Iro Gbmaﬂ npn 6IM3IKAX 1O 3HAuC-
HMIO 3HAKOIIEPEMEHHBIX HArPY3KAX M B Iub-
)X Koomnax (I > 20k, lpi>70) Jlus
apmatypsi knaccon A-I, A-IL, A-II R, = R,,
u RA, =R, A, Tlostomy ycilobue pasHone-
onst (269) npumMaeT i
@ Coywii 1 -E<E (Gomwume okeuen-
TPHCHTETE)

N =Rybx, orkyna x = N /(Ryb)

(293)
E 3HAYCHHE ) ye-
HIOBHE TPOUHOCTH (zes) W HAXOANT eotro.
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N+ A,(o, — Ry) = Rybx. (295)
TlonGop ceyenus apMaTyphi IPOU3BOIAT
TEMBHBIM TTo-
cpenctom  opmymer (294)  onpenensoT

B IIEPBOM NPUGIIIKEHIH MCKOMYIO TUIOIIATL
cevents apMatypi A,y = A, 3atem yTou-
HAIOT BLICOTY CKATOf 30MbI, OUpEJEssL €e
W3 COBMECTHOTO peienms ypabmemmii (271)
u (282), 3amenss A, ma A,.

N +2R oAt [1/(1-&x)— 1]

Rybhg + 2R, Ay / (1~ &)

Tlojcrapisis BeJMMMHY X, B yCIOBHe
nposrocTA (268), HAXOMAT TpeByeMmyIo 110~
QK CCYCHHS APMATYPHI
bxy (g —
sc (g — )

Ecm oxakercs, 1o A, <0, To Heobxo-
/MO YMEHBIIHTh PA3MEPhi CCHEHWs ojie-
MEHTA MHHUMYM Ha S0 MM (HA OJH MO-
Aymb M) M pacveT NOBTOPHTE

JL1s Olpe/eNCHUS ClIyuas paspymeis
CeyenMs ¢ CUMMETPUYHON apMatypoit uc-
tomsayior yeromue (293) pounocts npose-
PAIOT To ycroBmio (269) ¢ NoACTANOBKO!
B HETO BLICOTH CKATOH 30HbI, OTpPEiiCIisie-
Mot 1 & = x/hy < ER 10 dopmyze (293),
a upu £ =x/hy > Eg— U3 COBMECTHOTO pe-
wenns ypasuennit (271) u (295), 1. e. no
(opmyse (296)

HOPMB PeKOMEHYIOT IUIOMAsth CeveHust
HEHAUPATACMOT apMaTypit A, = A] onpejie-
NSTh € NOMOLIBIO OTHOCHTEILHON BBICOTHI
oKaToli 3oun covenns &= x/h,, onpee-
AOT ee 1o Popmyie (296) 1 B IaBHCAMO-
CTH OT Kiacca GeTONA NPHHUMAIOT PABHON*

ans Gerona kracca B25 u muke

&= [, (1 —Er) + 20,8R] /(1 — Er +20,);
(298

Xy =~

hy  (296)

Ag=A,= (297

s Gerona knacca e B2S
_ O Vet ~ %y

) W,

(299)




e
N RA
" Rybhy’

Ve

Oscu
SR’ (300)
&k, © npummvator mo dopmyiam (135)
u (136), ©,,,— UpeENLHOC HANPDKEHHE
B CKaTOH apMaType HMEET TO XE IHAUCHHE,
uto n B dopmyze (135)

Oxcuentpucurer (em. prc 99,6 u 6)

e=ney+(hg —a)/2, (301)
e 1 — KoIbOUIHEHT, TPHRIMATOT 110 dop-
mysie (274)
@ Topsiok onpesenesus MIOMAIM Cede-
HUSL CHMMETPUMHO! APMATYDH TTO JIABHLIM
BhelrHel canbt N 1 pasmepam ceverus bh,
CIIe YOI .

1) OTHOCHTENIbRAR BHICOTA CKATOH 30HHI
ceucHus

o, = N/(Rybhy), (302)

2) npu o, < Eg (cyuaii | BHeNeHTpeHHO-

ro okarns)

L Rabho oy (1 —2)
TR, (T3 ’

npu o, > &R (cyvail 2 BHEEHTPEHHOTO CKa-

Ths)

A

(303)

Rybhg oy —
R

, c-g2)
4= s

(304

e &~ onpexensiior 1m0 dopmyiam (298)
W (299), pu IroM AHateHie %, B POpMyIe
(298) onpenensior 1o hopmyie
[otms = 0 (1 = ,/2)] /(1 = &),

o, (305)

a B hopmyitax (299) u (305) ¢ 3amenoii o, Ha
(o +Er)/2

B dopmynax (284)  (286)
s = Ne/(Rybh), &' =a' [hg (306)
3nauenne ¢ poMCAsIOT 10 dopmyie (301)

Beaminny  npenenbeoll  MpOROMbHOR
cuabl N,,, KOTOPYIO MOXKET BOCHPHHSTH Ce-
MEHHE IPH 3WIAHKOM  OKCIEHTPHCHTETE,
onpesensior 1o (opmyie (268), npumHMas
BHICOTY CKATOR 30MLI CENEHHS X 1O (OPMy-
e (293) win x = Eho, i€ & onpesensior 1o
dopmyste (298) wn (299) B saBucMocTH OT

Kiacca Gerowa Ecim BbicoTa cKaToil 30HbE
CeueHns, OPEE/CHHAs C YIETOM HOJIOBHHBI
cKaToil apMaTypbl,

x=(N+RA/2)/(Ryb) <, (307)

TO PACYETHYIO HECYILYIO CHOCOBHOCTH NpH-
HAMAIOT YBEIMUCHHOM, MCIOIB3YS YCIOBUE
(268),
mpn AL=0 n x=(N+RA)/(Rb). (308)
Tipuvep 1. OnpemenmTh Moz CoveHss
apMaTyphl A, = A] JUIf DICMEHTA C PA3MEpAMI
cedenns b =40 oy uh =50 o, a=a =4 o, Ge-
TOH TwReTHI Knacea B20, apmaTypa cammeTpii-
Han knacca A-TLT, NPOROMBBIE CHTH 1 AITHGAI0-
IMMe MOMEMTBL OT JUMTETHMBIX 1 MOCTORHHbIX
Harpysok N, =600 kH, M, =170 kH M, oT Be-
TpoBmiX  Harpysok N, =200 «H, M, =110
®H M, pacuerian i lo=8 M, 7y =1
Peusenne. Tlo npuwiox S u 12,
E,=27 10* MIla, R, =R, =365 Mlla,
E,=2 10° MIla, hy=h—a=50-4=46 cm

TpoBepsiioT yCIOBHe Y4eTa HArpy3OK Hempo-
NOMKUTENLHOrO NeHCTRIA
My = My, = My + Nylho - a)/2 =

(046 - 004)
2

170 + 600—- =296 kH u,

M = M, + My, = 170+ 110 =280 xH u,

N'= N, + Ny, = 600 + 200 = 800 «H,

My =M +N(hy—d)/2=

(0,46 -0,
2

lm—'—MB xH ™,

= 280 + 800

0,820y =082 448 =368 xH m> M =296 kH vt
CIIefOBATENO, PACHET NPOWSBONAT  TOTHKO
o crywao «6» ma_neficraMe Beex  Marpy-
30k, npimmmas R, = 12,65 MITa (npn 752 = L1,
oM npiok 3)

Tax xak lo/h=8/05=16>10, 10 pacser
BCAYT © YNCTOM M3TMGA OTIEMCHTA, NpeABApi-
TebHO onpeneaAOT

Q=1+ BM, /My =1+ 1 296/448 = 1,66(p =

a6 19),

oy = M/N =280 10°/(800 10%)= 35 cm> e, =
=h/30 < 50/30 = 1,67 em

=1, v

Tak xaK eoy /h=35/50 =07 > 8 = 05 —
—001o/h — 00IR, (c_bopmyay 278), 10 nph-
wimator 8 = eoy/h = 0,7

B ncppoM MPHGTHKCHIN NPHNNMAIOT =
=001 (1%)

i, /By = 20 10°/2,8 10% = 7,14
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o dopmyne (276)
0,11

S4B [ 1 ( on
& Lo \01+3
64 2,6 10¢ (100)
+0,l)+u]{l=Tx
40 50° /011
Sl [ 4 0,1} + 7,14 001
X[12 ms(quo;* )" *

x 40 46 21]:1579 ¥H
Tlo Gopmyne (274),

1 1
"TITNN, T 1800159

110 popmyne (301), ¢ yierom Koxpruseirra 1

(46 —4)

e=eon + (o —a)/2=35 24 =91 oM

To dopyyne (302),
o, = N/(Rybho) = 800 10°/(12,65 400 460) =
Tlo dopmyze (306),
%y = Ne/(Rybh3) =
= 800000 910/(12,65 400 460%) = 0,64,
/o = 4746 = 0,087
W3 npuiox 17 &r=0569, o, =03 < &g =

=05569, T ¢ umeew nepeiii CAywail BCTCHTpEH:
HOTO cKaTHA, N0ITOMY, N0 dopye (303),

5

Ribhy oty — (1 —3,/2) _

R, 1-
12,65 40 46 0,64~ 0,3(1

-

= 10,42 em?,

032)
10087

omkyma = (A, + A)/(bh) = 2 1042/(40 50)=
=0, > 001, nprusTOro np onpeneneHn N,
CrezoBsTonLE, OROIATOILKO NS A=
=1042 ¢
Ilo upwum 8 OKOHYATENBHO mpHMIMAEM
4;?) 18 A-Il ¢ xawnoit cropowst coseins, A, =
= 10,18 ov? (—2%)

6. P ceuenus ¢
apMnTypuii. BHEIEHTPEHHO  OKATBIE  dI1E-
MEHTHI JIBYTaBPOBOTO cevenns (puc  101)

(KOpOGUATOTO, TABPOBOTO M APYrHMX 110-
JOOHBIX Cevenuii ¢ NONKOR B CxaTol 30HE)
MACTO BCTPEUAIOTCS B CTPOMTENLCTBE  CTbi-
KH COOPHBIX KOJNOHH I'PaXIAHCKHX 3JaHMH,
KOJIOHHBI IIPOMBILUICHHBIX  31anmii, apku,
onopet JIDTT GopMytbl pactera npouHOCTH
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Puc 101 DACMEHTH ABYTABPOBOTO CONENHA

JBYTABPOBBIX CEUCHHI NOJNYHAIOT H3 yCIO-
Buit pasopecuss Y M =01 Y y=0 no ana-
JIOTHH € IEMEHTAMH TIPIMOYTOJBHOMO Ce-
uennst Tlpu 5TOM pasimyaror asa ciaywas
paGom ABYTABPOBBIX ceveHnii ¢ cuMMe-
TpuuHO# apmarypoii ciywaii 1 — Ryseas
JMEHS MPOXOWAT B MOTKE (oM puC 86,6)
W ClTysail 2 — HyJleBas JMKAS NEPECEKAET pe-
6po cewenns (puc 101) Jlus ceuennii Ges

HANpAraeMoi  apMarypei ciyvaii 1 mveer
MECTO, KOT/Ia COBIONACTeA YCionue
N <R, (309)

PacuerT npon3BoAT Kak VA IPAMOY-
FOIBHOTO celenis WAHHOT by,

Criyvaii 2 MMEET MECTO, KOia yCIoBHE
(309) He COBIMONAETCA, PACIET MPOWIBOIAT
B 3ABUCHMOCTH OT BHICOTHI CKATOM 30MBI (¢
YyHeTOM CKaTHA B peOpe)

x=(N = RyAy)/ (Rib),

1IpH TOM HOJKY B PACTARYTOH 30HE Cete-
HUS (M B MeHee CKaTOMl 30HE) PACETOM
Ke YIHTHIBAIOT, TAK Kak B Heil 0GpasyloTCs
TPEIMELl U OHA B pafoTe ceueHus He
yuacTByer

@ Coyuait | —x <Eghy (Gombume  okc-
nenTprcHTeThi) TTPOMHOCTD Cevennst npose-
PAIOT W3 YCIOBHA

Ne < Rybx (o — X/2) + Ry, (ho — iy [2) +
+ RyeAj (ho — a') @1

@ Cuyuaii 2 — x > &ghy (MabIe ROUEHTPU-
curerh), TIPOYHOCTE cenenns IPOBEPRIOT
no ycnosmio (311), onpesenan BhcoTy oka-
Toiil 30mbI

‘e hn[7 0+ Ul + Oy — Oy

(310)

+

1 /{2t et + S+ 04
* V( A ) w’u‘“’]’um




e oy = S0
e ‘_Rbh’u"

R}ho'
O an = i Ve = B Y
bh R, (1 SRR
Er, © — onpexensior N0 opmynam (135),

(136), A}, — M10mA L CARATHIX CRECOR MOAKH,
mv = (bf - b) h[

Ecm suauenue x npesimaet h — Ky (1 ¢
TPaHKIA CKATOH 30HBI NPOXOIMT B MEHEE
OKATOl MOIKE), TO YIATHBAIOT MOBBIIICHHE
Hecymeil  crocofrocTn HIEMEHTA 33 CHET
BIITOUCHNA B PAGOTY MeHEe CKATOH MOMKH
Ecnn by = by, T0 pacieT mpomsBOIAT 1O
dopuyiam (311) u (312) ¢ samexoli b Ka by,
Wy ma (h4 hy—hy) u npumimaior A,
—(by — b){(h — hy —h,). Tipn wecobuo-
Jenus yenosust (309) noabop apMatyphl npo-
M3BOAAT B 3ABACHMOCTH OT OTHOCHTENLHON
BHICOTHI CKATOH 30HBI CEUEHHS

&=y — %o

(313)
@ Cayuaii | — & < &g (Goabume IKCHeHTPH-
cuteTs)

—E(1-52)—
1-9

" %m v
T

@ Coyuait 2 — £ > Eg (Mamme IKCHewTPH-
cureThi)

A,

Rybho o,
A = 270 Om1
=R,

_ g = Rabho oy — &y (1 - 61/2) — o0
A”A“T( TS 313)
e &y = x/hg — OTHOCHTEILHAS BHICOTA Gk~

T0ii 301bI, Onpexeanior no Gopmyse (312),
npuiMas

% = Lo = E (1~ &/2) = oy 0]/ — &)
(316)
B (opmyxnax (315) 1 (316) oy 1 Oy —
akcrumkamo K popmysie (312)
Uy = Nef(RybRE), & = ' [hy,
O g = Uy — (1 = 0,5 /o)

8. Duementhi ¢ KeCTKOH apMaTypOii.
HKeCTkyIO APMATYPY NPHMEHSIOT C nejbio
YMCHBILICHHS  PA3MEPOB  CCHCHHMSA  CRATHIX
INCMCHTOB U B MOMOIUTHBIX KOHCTPYKUMAX
BBICOTHBIX 3AaHHH, JUIS BO3BEACHHS KOTOPHIX
TPEGYETCH YCTPOIHCTBO CIOKHBIX M J0POro-
CTOMUMX 11ECOB. B nepHOIL BO3BEIIEHHS TAKHX
KOWCTPYKIMi KECTKYIO apMaTypy HCrob-
3YI0T B KAUECTBC CTOEK JICCOB, HA KOTOPhIE
HEPEIAIOT HATPY3KY OT onajty6kH, GeTouHOK

7 B M Bowmpenxo /I I' Cynopiwn

CcMecn 1 MORTaxHBIX yerpoiicrs TTocae chsi-
THS OnANyGKM KECTKAS APMATYPA BOCHDH-
HHMAET Harpy3ky COBMECTHO C OGeTOHOM.
OdexTHBHOCTL KECTKO apMaTyphl BO3-
PACTACT 1O Mepe CHWKEHHS COGCTBEHHOrO
BECA KOHCTPYKITHIA IO OTHOWIEHAIO K HOJIHOM
Harpyske B KauecTBe JKEeCTKOH apmarypbl
NPHMEHSIOT NPOKATHYIO CTallb  LIBEILIEP-
woro (puc 102, @), amyrasposoro (puc 102, 6)
H JIPYroro KpyImHOTO TMPO(uiis nin CBapHbIe
KAPKACHI 3 YKPYIHCHHBIX KPYIJIbIX CTEpX-
HEH WM MENKHX YTOJNKOB

CeetiHe KeCTKOl APMATYPbI IPHRAMAIOT
HauvensumM (3 8%) —u3 yerosus oc-
PUHATHS HACPY30K B IPONECCE BOIBE/ICHNS
korcTpykimit CopmecTRas paboTa KecTko#
apmatyps M Getowa kuacca BIS u Gonee
TpH BAJIMYHE XOMYTOB HAJEKHO Obecredn-
BAETCS BIJIOT /10 paspyluesus npu p < 159,
TTpu 510M HanpsbkeHust B GETOHE M XKECTKOK
APMATYPE JIOCTHTAIOT NPEACIbHBIX 3HAYE-
wli R, 1 R,, Tpu Goumbmmix p 6eToH B pabore
CEHEHMSI HE YUACTBYET, & BBIIO/HSIET TONBKO
(yHKIAM SAmATHOT 05O:104KH

OCHOBHbIE PACYCTHBIE TOJIOKCHUS BHE-
LEHTPEHHO CKATHIX INEMEHTOB € THOKOi
APMATYPOli OCTAIOTCA B CHIE M JUIA BHE-
HEHTPEHHO CKATHIX JJIEMEHTOB C XKECTKOM
apmatypoil Tlpu pacuere olleMeHTOB C
KecTROH  (Hecymelf) apMaTypoii  wionga
CKATOM JOHBI CCUEHHS IPUHUMAIOT 3 BbIte-
TOM ILIOW@IIH, 3ARATOM KeCTKOH apMaTypoi,

PABHOCWIbHO

PACUETHOTO CONPOTHBICHHS KECTKOM ApMa-
Typhl 9TOf 30mbI S0 3HAveHus R, — R,

PacueT BHENEHTPEHHO CKATHIX JIEMEHTOB
C KecTKOIt APMATYPOIk B BAJE BYX OTAEb-
HBIX BETBEH, OJHA W3 KOTOPBIX Pacioso-
JKeHa OKO0JO Haubonee CKaToH rpanm, a
Jpyrag —y NPOTHBONOJNOKHON (pacTsiny-
TOM) WM HAHMEHES CKATOR FPAHH CEMCHUS
(cm puc 102, ), HAveM we OTIHMACTCS OT
pacueTa dJIeMEHTOB ¢ THOKOI apmarypoii
TIpn 9TOM TONE3HYIO BEICOTY CeveHus ho
TPUHUMAIOT PABKOH PACCTOSHAIO OT HAMGO-
Jiee  CKATOH Tpamd CceveHus 10 obuiero
LIeWTPA. TAKECTH KCCTKOH W THOKOA apwa-
Typhl  OKONO IPOTHBONOJNOKHOH — rpan
Jiis onementon ¢ kecrxoll  apmatypoit
(opMysia (276) npeoBpasyeTcs B Takoit B

6,4E, 0,11
" rg[ (Wﬂ“’l)

+ ol + oul,],

(317)
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a)

h ||
|
RAs] Voot <
Biphergl Vg Ag
a
As a'
. Asn ¢ .
; A

Puc 102 Cevenmn ¢ xectkoii apwarypoii
@ ~ NPOKATHOIO WIBCACPA 6 — NPOKATHOFO ABYTABpA

rae I — MOMERT uHepIH K GeTORHOTO CeeHus
OTHOCHTEIBHO OCH, IPOXOAILEi YEpes NIeHTp
TSKECTH NPHBE/ICHHOIO CEYERNS 1l HOPMAJTb-
HOH K IJIOCKOCTH PACYETHOrO OKCIEHTPH-
CHTETA C Y4eTOM BbITECHeHUs Gerowa ceue-
HHEM  apMaTyphi, I, — MOMEHT MHEPIWMH
KECTKOM APMATYPBI OTHOCHTENBHO TOH ke
ocu, I, — MOMEHT uHepAM THGKOH apMa-
TYPH OTHOCHTENBIO TOM XKe ocH,

JEvi o= EJEy,

BCe ipyrue 0GosHaucHns cM B popmy.ie (369)

DliiemenTbl ¢ KeCTKOH apmaTypoii pac-
cUMTHIBAIOT 1O ciyuaio | (Gombume okc-
HERTPHCHTETh) HIH 10 Cryuato 2 (Mauie
IKCUCHTPHCHTETH) B 3ABUCHMOCTH OT BEH-
UHMHBI BBICOTHI CKATOH 30HBI CEMEHHS X

Benunuy x onpmumwr M3 yCHOBMSA
paBHOBECHS )X =

Oy =

N = R+ Ry~ R Ay +
Rib
4 Rydy £ RA,

(318)
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1—-x
nentpcuTers) OCHOBROC YCOBHE mpo-
HOCTH HOJIYMAIOT 3 ypantiewnii paniobecs

® Cuyuait <Eghy (Gombmme  oxc-

0 (puc 102) ornocTennno iucHTpa
TRKECTH PACTAHYTOH apMaTyphi

Ney < Rybx (1o — 0,5%) + Ry A, (ho — @) +

+ Ry — Ry) Ay, c(ho — @), (319)

TIE ¢1 -~ IKCUCHTPHCHTET NPOIOIBHONO YCu-
JIMA OTHOCHTEIBHO  PaBHOjCHCTBYFOmEl
YOUIMI B PACTAHYTHIX ACCTKON M THGKOI
4pMATYpE, @, — DACCTOSHNE OT NEHTpa 18-
HKECTU CKATOM KECTROH apMaTypni 10 Cka-
Tt Tpaun auemenTa

@ Cuyuaii 2 — x > Eghg (MasIble IKCHEHTPH-
cutern) Ilpn kiracce Geroma B2S u mmke
PACET CedeHnii NPOMIBOIAT M3 yCAOBHS
mx) UPHHHMAS BHICOTY CKATOH 10MBI HO
(bopmyite

Rp) Ay, — RoA(1 =

Ribho(1 = &)+ 2(Ry Ay + AR
> =B+ (RyAy  + RA)(L+ Eg)

(320)



A€ Ay, 1 Ay, — COOTRETCTBEHKO TLIOMAT
KECTKOR APMATYPS, PACTIOTOXENHON B CXa-
Toli 1 PaCTAKYTOH 30Hax Ceters

Tlpd apMPpoBaRMM CcHeRHS BHICOKHM
cuvmeTpraRbiM  poduem  (puc 102, 6)
dopvyma (318) npcobpasyerca B Bux
N—RyA, + 2R, 8, + RA, + RA,,

R,b+ 2R,

(321)

Ecimn @ < x < Egltg, TO NPOUHOCTH Cceve-

st nposepstor w3 yeaonus Y M =0 oTHo-

CHTENLHO IIeHTpa TAKECTH PACTAHYTOI apma-
TYpBI

o < Rybx (W — 05x) + R ALK — a) +
+ Ry [y = 8(r = x) 2h' = r = x)] = Rywp2
(322)

§ 27. Pacwer npounoctu
PACTHHYTBIX /IEMEHTOR

TONBKO APMATYPOH, TI0ITOMY HX 0COBEHHO
BHIFOJHO ~ APMAPOBATh  TIPEABAPUTCILHO
HAIPSKEHHOM BHICOKONPOUHOH APMATYPOi,
NO3BONSFONER  TOTYIHTH  MAKCHMATBHYIO
IKOHOMHIO cTanu B cBssu ¢ maumminem
JIOCTATOYHBIX HEYNPYTUX jehopMaiuii npem-
BAPUTCILHOE HANDSKEHUE BLICOKOTPOTHOIL
APMATYPBI HE OKA3BIBACT BIMAHMSA HA IPOY-
HOCTh DACTAHYTLIX JJICMEHTOB, HC CHUTAs
HEKOTOPOTO YBEJHUCHHS IPOMHOCTH apma-
TYPhi, BCJIEJCTBHE HAKIENA OT €€ TPEBApU-
TENLHOTO HATSKEHHS B LeMsX MCKITOWeRns
CHyqaiEbX H3rHGATONAX W KPYTALMX MO-
MEHTOB HANIPArAEMYH0 APMATYPY 11O CEICHHIO
PA3MEIIAIOT CHMMETPHURO, OTMYCK apMma-
TYPBI TAKKE TPOHIBOILT CHMMETPHIHO 110
cevennio Hewanpsraemyio apmarypy j0-
NYCKAETCS  YCTAHABIMBATH, €CHIM TO OKa-
SBIBACTCH BBIFOJHBIM B TEXHAKO-IKOHOMM-
HECKOM  OTHOILCHHH B iensx nosbiuesns

1 L M 1
IO 1eHTPAIBHO-| pdcmHyTblMu HORMMAIOT
EMEHTHL, B HOPMAJIBHOM CEUEHNH KOTOPBIX
TouKA MPHIOKeHHs pacueTHoll cunl N
COBNIAAET C TOMKOH MPHJIOKENHS PABHO-
neicTByiomeil yeniuik B npojobHOR apma-
Type (puc 103) OBBIYHO NEHTPAJILHO-PACTS-
HYTHIMH SBISIOTCS 3ATSOKKH APOK, HIKHME
TOSCA M PACTAHYTBIC JIEMEHTHI PENICTKH
depm, CTEHKH Kpyribix pesepByapos, OyH-
KEpOB, CHJIOCOB, HAIOPHBIX TPY6 W ApyrHE
HeNeI06ETORHBIE eMenTb  TTpOjoIIbHAS
(HanpsraeMas W HEHANUPAraeMas) apMmarypa
B LEHTPATLHO-PACTAHYTHIX JJIEMEHTAX TIpest-
HA3HAYACTCA JUIA  BOCHPHHATHS PACTSIH-
Baromed cuist N, tak kak Geron Guicrpo
BBIKJIIOYAETCS W3 PAGOTEI TAKOIO JIEMEHTA B
CBA3H C PAHHAM TIOABJICHHEM B HEM TPeIHH

21IeMENTOB
B yIUax ceueHus ycmndmmsdlb nenanpw
TAEMyIO ApMATYPY JMAMETPOM HE Menee
10 MM 1 XOMyTBI C IArOM He 60/1ee BHICOTHI
CeqeHHs dIEMeNTA

OCHOBHOE yC/IOBHE TIPOMHOCTH  IiEHT-
PATLHO-PACTARYTOTO 2JIEMEHTA TIONYHALOT H3
yenowust pashonecus Yy =0 (puc 103)
CaMTalor  npouNoCTh  leMenta  obecne-
“ewHOM, ecin pacueTias cita N He IPEBOCKO-
JUAT PABHOLEHCTBYIONIYIO TIPE/IENBHLIX PACTS-
rEBARonpX Yol BO BeeH  TPOZIOIBHOA

apmarype, pacloiokenHoil B  ceveHHn
anemenTa,
N <Ny = Ry = TsoRip X Ay + Ry LA.‘

323)

IHe Yy — KodpHmENT  yeuoRmMi paﬁo'ru

(M puc 15, a) apmatyper [eM popmyiy (64)], RyAy . —
Pacyersas cira N B neHTPANbHO-  BHIpAKEHHE B 00OGIEHWBIX  YCHIMAX
PACTAHYTBIX OJleMEHTAX BOCHpHHEMAcTes  [oM (opmyay (65)], Ay — Wiom@Ns ceve-
I \marenm [iO%
fipAspz
N [R5 As * Rep A
< e N 4
4
Rsp Aspt 4
Ashsi

Puc 103 Cxema yownhii » pacieTiiom &

PACTAHYTHIX DCMCHTOB

PMATBHOM CCHSHUN NCHTPATLHO-
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B Boeit nponoABKON apmarypui, YA,
Y A, — wiomanu ceverns Beei NPoONOIbHOI
COOTBETCTBEHHO HANPATAEMOH W HEHATIPArae-
Moih apmaryphi.

2. Buenenrpenno pacTsmyThie JI€MENThI.
BHELEHTPEHHO — PACTAHYTBIMH  HA3BIBAIOT
JAEMENTHL, Y KOTODHIX JTHWHS eficTBis
pHeUNEll  NPOXONBHONH  PACTAIWBAIOMEH
cupl N we copnanaer ¢ jmwwedl neficrans
PaBHOJEHCTBYIOMEH  BHYTPEHHAX  ycHimil
UENTPATLHO-PACTATHBAEMOrO CEUeHHs, T €
Koraa nposoibHas cuna N neiicrayer c
IKCUGHTPHCHTETOM €o 1O OTHOWEHHIO K
BEPTUKANBHOM OCH 91EMEHTA MM KO

nefcTBytoT an oce-
Bas cuma N w lnrled.loumu MoMeRT M
(puc  104)  BueueHTpeHHoe pacTskenne
BOIHNKAET B HIKHHX 10CAX GE3PACKOCHBIX
(BEPM, B HPSMOYTOBHBIX H MHOTOYIOMb-
WX B [aHC OyHKepax, CHIOCAX, pesep-
syupnx Gaccelinax w T 1 KOKCTPYKIMSX
Mpn pacuete NPOYHOCTH HOPMAJLHBIX
cevenuii  BHELCHTPENHO PACTAHYTBIX  dle-
MEHTOB, KK NPH DACUETe BHELEHTPEHHO
OKATHIX 271EMEHTOB (M § 26), B 3aBHCHMOCTH

oy CIbI N pasiMuaioT sa Ciyuas mpe-
JENBHOTO COCTOAHHS MO HeCymed cnoco-
Hoctn ciyuait 1 — GoTbIINE IKCUEHTPHCHTE-
TBl, T € Korja cuia N pacnosokeHa 3a
npenenamu  paHozeficTBylomuX  ycwmit
B apmatype S u ' (puc 104, ), Ciyvait
2 — Maible OKCLUEHTPHCHTETbI, T € KOTJa
cwia N pacnoniokeHa MeXay paBHOJEI-
Creylommpvn younmii B apvatype S n S
(puc 104, 6) Borblas wacTh CeveHus Bre-
HEHTPEHHO PACTAHYTBIX JJIEMEHTOB PacTs-
HYT4, HOITOMY WX BBIFOJHO APMHPOBATH
NPEBAPHTENBHO — HANPSUKEHHOR  BBICOKO-
NIPOUHOH APMATYDOI, 4TO NIO3BOJSET YMeHD-
WATH  pacxox nehuuuTHOR cramm W sHa-

UHTETBHO  TOBBICHTb  TPEHUMHOCTORKOCTH
H KECTKOCTD 2JIEMEHTOB
@ Cmyuait | —e¢' > hy —a' (6ombiome K-

uenTprCHTeTH) BTOM CityNae, KaK i npi u3-
rube (cM § 23), wacTh Cevenms CkaTa, a
wacrs pactamyta (puc 104, a) B npenerbom
COCTOSHMM 1O NPOMHOCTH B PACTAHYTOH
30He CedeHns 0OPA3YIOTCS TPEIMHEL, B OHA
B paBoTe ceuenns He yuacrByer Cumrator,
4TO B ACTAHYTOH 30He CCUCHUS YCHIMS

or HAYAILHOTO IKCHEH

onpa apmarypa B npejeims-

A
. §
t ==
A
b
< o
1 ~J
Rihs A5
As
)
) |
Asp
Ay
P
¥ :
ks A

Puc 104 Cxema yewnmiit b PAcCHETHOM HOPMATHHOM COHCHIN BHETICHTPEHHO PACTARYTHX

anementon
a~ pacvernan cwra N npuioxena
G- 10 e, Mo
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HOM COCTOAHHH apMaTypa $ u §' paGoraeT co

Ec}m Oy < 0, TO MIOME@AL CEdEnHs apMa-
b S

cBOMMH conpo
R, 1 Ry, a Geron oxatoit 308m — ¢ Ry Tpn
HATAMHA  HANPATAEMOM OKaTOH apMaTypsl
HANPSUKEHUS. B Hell NPHHMMAIOT PaBHBIMHA
Oy (cm § 11) Venosne npounocn (M < M,)
HOMYHAIOT W3 yenoBus pasnoBecHs 3 M = 0
OTHOCHTENIBHO NGHTPA THKECTH PACTAHY-
Toil apMaTyphi

Ne <M, = Rybx(hy - 0,5x) +

+ Ry — @) + 0udiy (ho — ) (324)
BoICOTY CKATOH 30HbI X CEYEHMA ONpPeiens-
10T W3 ycnosus paHoBecus ). x = 0

iRy + Ry~ Ry = 0,y = N
Reb

(325)
e Yy — KOOHUEEHT yeroBIH  paGoTH
[em  dopmyny (64)], o, — Hanpsxenne B
Hanpuraemoii apMaType CKaToi 30WbI, IPH-
HIMAIOT O, — Oy, & np ywelc K03~
pmmenTa v, =09 0, = 500 —

Ecm noftyserroe 1o (bopMle: 325) sma-
uenne x > Egho, T B ycuosue (324) mon-
CTABAOT 3naucune x = Egho, € Ly OIpE-
JeIsoT no npuiok 17 wan no opmyne
(135) Ecim x <0, TO NPOYHOCTH CENEHHs
nposepstior no_ yiosmio (332)

Ecim BRCOTA CKaTOli 30HbI, OMpene-
JieHHAR Ge3 yHera CKATOR apmaTyphl,

Ts6RupAsp + RyAs — 0 Ay — N
Rib

<2d,
(326)
TO CKATYFO APMATYPY PACHETOM HE Y4HThi-
BAIOT, 4TO HECKOJILKO YBEJIMUHBACT HECYIILYIO
€MOCOGHOCTh JIEMERTA
Tliomazs Cedenns wanpsracMoii apva-
TYpbl ONpPEJIENSIOT W3 ypasHerns (325)
A,

=

(327)
rae & — OTHOCHTENbHAS BBICOTA  CKATOM
30K, onpesensior 1o dopmye (137) wm
npwiok 21 B 3aBHCHMOCTH OT
Ne = Rieiho = @) — 0ty (ho ~ @)

Rybhg

Yy — Koabdument yerobit paGoThl apMa-
Typst [onpeensior o dopuyse (64)]
Ecan koxbUIMEHT o, > o (CM  npi-
JH0%. 22), TO YBEIHUHBAIOT PAIMEPbI CEEHNs,
HOBLIIAIOT Knacc GETORA M B Kpaiisem
CIIyYae yBEJIMUMBAIOT CEUEHHE APMATYPhI Ay

no dopmyne (332)
Eum & < 2a’ fho, TO MTOmALL APMATYPBL

A, onpexensiior no (popmyzne

Nlefithy) + 1] — RA,

A=
’ Tss

(329)

rae { — onpeaeasior no npuox 21 B 3amk-
cuvocTn ot

%, = Ne/(Rybh3),

T & Ge3 yuera cKaTOl apMaTyphl AL, Tak Kak
ona B paboTe celenia He yHACTBYET

HauGonee  uenecoobpasioe  Ceuerne
OyxeT TOrj, KOrja MONHOCTHIO HCHONb-
3yeTCs HeCyIas crnocoBHoCTh GeToHa CKaTOM
30MH, T e Kxorna x = Eghg, MM Ko3p-
(UIMERT ,, 10CTHIAET CBOETO MPEIETLHOTO
3nauenns o OIHAKO PABHONPOUNOE Ceve-
HHE 10 GETOHY CKATOM 30HMI # TO pACTS-
HYTOli apMaType He BCEINa OKA3bIBACTCH
IKOHOMMMHLIM  H3-32  GOJBIIONO PACKOTA
JeQUIATHON  CTAH W TEXHOIIOFHUECKHX
TPYAHOCTEI, CBA3AHKEBIX ¢ GOIBLINM HACLIE-
HHEM PACTAIYTON 301 PAGOYEl M MOHTAK-
HOH 1TPOI0JIBHOI apMaTypOit

Kak u npu BHEUEHTPEHHOM CKaTHU (CM
§26, 1 5), BHELEHTPEHHO PACTSHYTBIE Hlic-
MEITH, PAGOTAIONIHE 1A 3HAKOMEPEMENITbIC
M3THGAIONME  MOMEHTBI, APMUPYIOT CHM-
Mc'rpwmou apmarypoii (S = Ay + Ay =
= p + A5 Cammerpuanoe apmupo»
Banne upmmMaloT BO BCEX CYHAsX, KOIta
OHO TPHBOJHT K YBEIMUEHUIO CYMMAPHOIO
cevewits pabovieii apmaTypul He Goce em
Ha 5% 10 CPABHEHHIO C HECHMMETPUMIEIM
apMupoBanUEM

Tlpn  onpexeemun NIOmMAL  CeveHMs
CHMMETPHYNO# ApMATYPBI Ay, + Ay = Ayp +
+ A no dopmyiam (294) u (295) B neprom
npuGmkennn  npunwMaior  Aj, + Ay =0
Mpn 91oM ecian manpmkenue O = R,
— o}, ckumaronee (T € o, > 0), 70 N0BTOp-
HBIA pacHeT He NPOM3BOUAT
@ Cayuaii 2 — ¢ < hy — a’ (Mabie HKCuenT-
pHenTeTs) B 9TOM Coyuae Boe Ceuenme
JIEMEHTA pacTanyTo B npesienniom cocTos-
HHH 110 NPOUHOCTH 1O JUIMHE DJIEMEHTA

CKBO3HbIE Tpe-
umm-v (puc 104, 6), nosromy Genuu B pabore
JeMenTa He yuacrsyer CYMTAIOT, WTO npe-
JIbHBIE YCHIINS B HOPMAIbHBIX CEUEHHSX,
cr

omma  apmatypa

(330)

Paspywenne  anemenra
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HACTYNACT, KOTZ& HATPWKCHHA B IPOJOIThH-
Hoii apMaType S U S’ JOCTUTAFOT MpPexeth-
HOFO 3HAYEHUS (HOPMATHBHOTO CONPOTHBIIE-
Hus) Venosne npousoctn (M < M,) noay-
waioT W3 ycnoBHs Y, M =0 OTHOCHTENbHO
IEKTPA TSKECTH CKATOH WM PACTARYTOH
apMmaTypsl
¢ SRAy (o — @) =

= (NeRopAsp + RAS) (ho — a), (331

oTkya

Ay (332)
€ < Ryy o (ho — a) =

= (s6RpAip + R (ho — @),

otkya

A, = Ne = R (b a)y )

YsRsp (o — )
e Yy — Ko3puieHT ycrOBME paboTI
APMATYPBI, HMEET TO K€ 3HAMCHHE, YTO H B
DopMye (64), Ay, Al — WIOLATS Cove-
HHsL BeeH NIPOJIONIBHOI PAacTSHYTOH M CRATOR
apMaTypLI

TIpH CHMMETPHYHO apMATYPE HCMOMb-
3y10T TONBKO ycioBHe (332)

Tpuviep 1. OnpeneTuTh MIOWAZS Cevensis
cuMMc'lpwmnﬁ MPONOTBHOI APMATYPEI DIIEMEHTA
C pasvepai cewchms b x h=15 x 35 cm ma
JeiicTBue neex HATPYIOK, a = ' = 3,5 cM, GeTon
wracca B25 (R, = 16 MIla npu 7,5 = 1,1), npo-
Jomnan p apwar

Mo (opmyne (325) onpenensior suatestte
& = x/hy Ge3 yiera KooDHIMERTA T,y

o X o BaRody s RAZN _
ho

Rybho
_ 680 314 +365-78,5 — 16 10° _ o
16 150 315 7

o dopmyre (135),
o

T +—°"i(1 — o/L1)

0,72

=049,

1+ 58—°(1 — 0711

e o =085 — 008R, = 085 ~ 0,08 16=0,72,
Oy = R, + 400 — 5,5 = 680 + 400 — 500 =

= 580 Mila,

=400 MITa, g = 049 > £ =03

o dopmyze (64),

Tio =N = (n— )2E/Er — 1) =

O

wracea A-V (R, = 680 MITa) n temanparacsas
xnacca AL (R, = 365 MITa), wroeru covetun
apmarypht 304 ow® (1d=20) u A=

= 0,785 cm? (Id =10), wanps-

KEHHC APMATYB C YHETOM BCEX HOTEPh Gy =
=500 MIla npy vy, < 1, pacrarnsaiomasn cuia
o1 Henmx Harpy3ok N = 16 kH, maruGatonuii
MomenT M =116 kH m
Pewenne. Tonesnas uicora cevenus hy =
a=135-35=315 cm; mavampHwii xc-
nentpucHter eoy = M/N = 11,6/16 = 0725 cm
Paccrosume o1 cutnt N [0 1CHTpa TIKeCTH
pactanyToii apMatypei (puc 104, a)
€= eon — hf2 +a= 0725 — 0,352 + 0035 =
= 0,585 m,
[0 ¢, /10 UENTPA TAKECTH CAATON ApMa-

Typut
¢ = ey + h2— @ = 0125 + 032~ 0035 =
0935 M hg—a =315 35=028 m

Creoparennio, oto ciynalt | BenenTpen-
woro (Gombne
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=115 = (115 = 1)(2 03/049 ~ 1) = 1,12
Bhicota cxaroli 30Hbl
TaoRipAsp + RA, = N _
Rib
1,12 680 314 +365 78,5 — 16 10°
- 200 182 =10 107 - 105 wm
16 150
MoMeHT  BHCNIIMX  CIUT  OTHOCHTENHHO
TouKM i yemmit
» apmarype S
Ne=Na+M=16 0035+ 11,6 = 12,16 kH m
NPOUHOCTS CENEHHS U3 YO~
s (324)
M, = R.bx(hu—(lﬁx =16 150 96(315 —
05 96)= 61,5 10° H v =615 kH w,

Ne=1216 xH m< M, =615
npownoCTs cevenis ofecnenena.

Tpuvep 2. OupenenuTh MIOUAD Couciiin
HANPATAEMOH CHMMETPHYHOH apMATYph (A, =
= A,) B PICTAYTOM OICMEHTC C pasmepam
cesentnn b= 55 cm, h=21 cm, a=d =5 cm
Apmatypa kmcea K-7 maverpom
pucerian cuna N = 2200 sH,  wsruGatou
MoMme! =44 kxH ™

Pmmme o npm.ux 14 R, = 1080 Ml]u,
noNe3AR BhiCOTA CONennA ho = h — a =

= 16 cM_Hasanbabili oxcuektpucHTET e,,uM/N =

= 442200 = 002 M = 2 M, PACCTORHUE OT CHTH
N jo uewrpa Txecrs ckaroft  apMaryput
(puc 104, 6)

kH M, Te




¢=eonth2—a=2+212-5=
S eM<hy—d

—~5=11 cm
Crienoparenbho, oTo cnywaii 2 BeneTpei-
HOro paCTSReHis (MATHIE KCICHTPHCHTETH)
Mo (opwyre (332), npumavan 76 =
= 1,12 nomywator
Ne'
TsRap (o — @)
2200 10* 75
1,12 1080 110

Ay = Ay =
1240 mm?

Tlo nputox 11,

915 KT, Ay
~ 1274 oM (+5%) "

Ay =

3. TIpounocTs MO BAKAOHILIM CeHenHSM.
PacieT NpOYHOCTH HAKIOHHBIX  CeveHHit
BHENEHTPERHO DACTAHYTHIX OJEMEHTOB HA
nonepeuryo ciry Q NPoMsBoAsT 1O (op-
MysaM u3rbGaeMbIx neMeHTOB (cM § 24)
Tpu 9T0M
k= s (1 + 07 — ©,) Ry,bh, (334)
e @, =[~02 (N — PY/(Rybho) < 0.8

Mpusumaior — kfc = @y3 (1 — @,) Rybhg
Kpome Toro, Bo Beex dopmynax koabdumu-
EHT (04 3AMEHSIOT BBIPAKEHHEM Ppg (1 — @)

PacteT HaKIORNBIX CEUCHIi BHENEHTDEH-
HO PACTAHYTHIX OJEMCHTOB HA jcHCTBUE

0 MOMeHTa
Ui msrubaempix oneMenro  Ilpu atom
BBICOTY CKATOM 30¥bl B HAKTOHHOM CEYEHUI

Conpornprienne Getowa Kpyleumio cy-
IECTBEHHO HIKE, YEM CONPOTHBICHHE W3-
THBY, M0ITOMY Jjaxke ueGonbImMe KpyTsHe
MOMEHTHI HEOOXOAMMO YUHTBIBATH PACUETOM
KpyTsimii MOMEHT B OCHOBHOM BOCpHH-
MacT TNONepeuHan apMaTyYpa, a H3rmGaro-
nwii — npogonbras [lonepesnas apmarypa
{XOMYTBI, CIIMPAITB HIIM CETKH) JIOIDKHA 0Bpa-
30BBIBATH 3AMKHYTBIE KOHTYPBI, B IPOTHBHOM
CIIyuae BOIMOKHO IIPOJIEPrHBARHE €€ KOHIOB
P IeMenTOR, P na
Kpyuenne ¢ u3rnbom, NponcXoMT no mpocT-
pancrerro#t Tpemre (prc 105), pw 9TOM
HANIPAKCHAA B PACTANYTOH APMATYPE AOCTH-
TAIOT TIpeJiesia TEKYYECTH, @ B OETOHE CKaToji

oMbl — UpEENA NPOUKOCTH NPH  OCEBOM
CKATHH
Dnementsl, paboralomue wa kpyiense

C MITHBOM, NPOCKTHPYIOT OOLIMNO CILIONI-
HOT'O MONEPEHHOTO CEUEHHs W TOIBIMS (KO-
pobUATHIE, KONBLEBHIE), WO C 3AMKHYTHIM
KOHTYPOM COOTHOIIEHHH CTOPOH  HE
Gomee 3 | OTKphITHIE TOHKOCTEMHEIE
cevenns  oGNAZAlOT  Maloit  KpyTHILHOH
HKECTKOCTHIO M 1109TOMY HE PEKOMEHAYIOTCH
TTpi pacteTe NPOCTPAHCTREHHTIX cevewuit
YCHIIMA ONIPEAIENSIOT HCXOJA 13 CIIEYIONIX
1) conpot pac-

TSKEHHIO TIPHHUMAIOT PABKBIM HYJTH0, 2) CKa-
TYI0 30Hy TPOCTPANCTBEHHOTO — CedCHMA
YCIOBHO NPEACTABISIOT LIOCKOCTHIO, PACIIO-
ii IO YrIoM O K MPOXOABNO ocH

¢ yuerom CHTB
N 1o gopuye (325) B ciryuae BHIIO/NCHAS
YCHOBHS ¢ < hg — @ 33 pacueTHbIl npAnM-
MAOT MOMEHT BCEX BHELINMX CHJI, ACIio-
JIOKEHHBIX 110 OjTHY CTOPOHY OT PAaccMaTpu-
BAEMOTO HAKTOHHOTO CEUe s, OTHOCHTEIIBHO
IEHTPA TIKCCTH apMaTyps S’

§ 28. Pacuer npousioctn
BEHHBIX

JIEMENTA, A CONPOTMBJCHHE GETONA CKd-
1M — HAnpsKenwsMA R, sin? 0, paswo-
MEPHO PACTIPEIENERIBIMU 10 CKATOH 30HE,
3) PACTArMBAIOMHE HANDSKCHHA B 1po-
JOMLHOR W ToNepednoii apmatype, nepe-
CeKatomeii PACTSIYTYIO 30y PACCMATPUBAE-
MOTO IIPOCTPANCTBENHOTO CEUEHHs, npuHM-
MAIOT PABHBIMH PACHETHBIM CONPOTHBIIE-
HHEM R, 1 Ray, 4) WUIPSXCHHE b ADMATY e,

1. OGume cBeaenusi, TTOJ CHIIOBRIM BO3-
AEHCTBHEM KpYUeHHS ¢ H3TMGOM MORHMATOT
COBMECTHOE JIEHCTBHC Ha OJEMEHT KpYTs-
IErO U M3rnGAoIIEro MOMEHTOB B xene3o-
GETOHHBIX KOHCTPYKIMAX KpyueHHe C H3-
THGOM BCTPEYAETCS JIOBOJIBHO YacTo Gajiki,
TO/UIEPXUBAIONME GAJIKOHBI H IPYTUC OIIHO-
CTOPOHHHE IUIOMAIKHA, ONOPHI MayT npu
0OpLIBE OIHOTO M3 TPOBOJOB W JIPYrHe
KOHCTPYKIMH, KO JeiCcrBylonme Ha Hux
YCWJIMSL HE JIOKAT B IUIOCKOCTH, NPOXOsiieit
uepes MX MPOONLHYIO OCh

B CxaTol 30HE,
A8 HEHANIPATACMO  APMATYPL  PaBibIM
R, a juis wanpsraemoii cormacko § 11

2. DuteMeHTLI TPAMOYTOALUOTO cevem.
B U/ISX OPPANHUEHAS MADPHHDI DACKDITHS
TPELHH  HOPMBI PEKOMEHAYIOT HA3HAUATH
PA3MEPLI IPAMOYFONBHOTO CEYeHHs dlIemen-
TOB 13 yCIOBUS

T<0,IR,b?h, (335)

rae b o h— COOTBETCTBEHHO MEHBIUIMA 1
Gomunit pasmepbt rpasch semenra pu
OTOM 3wavenne R, juist GeToHOB Kiaccos
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Puc 105 Cixaras 30Ma NPOCTPAHCTBEHOTO CeveHms

oF WaruGa paIa JeMenTa 6 ~

I DIEMERTA NAPRIIETLHON IWI0CKoCTH AciicT

DI HIPHOAIOUIETO MOMENTA; 6 ~ Y PACTARYTOR OT HATHGA FpauN 2ICMeNTa; | ~ ILIOGKOCTh ACHCTBS

WrHGAIONIero. MoMeNTa

spime B2S NpHEMMAIOT KAk A% GeToma
kiacca B25

TIpu MPOEKTHPOBARMH HIEMERTOB, Pabo-
TAIOMAX HA H3THO C KPYUEHHEM, PA3MvaroT
TPM BO3MOXHbIE PACHETHBIE CXEMbI PACIo-
JHOKEHHs CKATOM 30HBI POCTPAHCTBEHKOTO
ceuenns
@ -5 cxema — NposBISETCH Yy CKATOH OT
wirnGa rpamn oleventa (puc 105, a) B
CIIyuaE IPCHMYINECTBEHHOT O BIHSHUS H3THGA
M KpydeHHsi, TIpH HYJICBOM 3HAHCHHH I1OTie-
PEUHOIN CHIIBI
@ 25 cxema - mabmomaercs Y  rpamn
JleMeriTa, NAPAITENLHON MIOCKOCTH et~
crBust marnGaiomero MomenTa (puc 105, 6)
B Cly9ac NPEMMYIECTBEHHOTO JeHCTBAS
KpYTSINErO MOMEHTA W TIONEPEUHOH CHllbl
NpH  HYICBIX 3HAMEHHAX M3TMGAIONErO
MOMEHTA
@ 3-% CxeMa — NpOSBISETCS y PACTAHYTOM
or M3ruba rpaws onementa (puc 105, ),
Korna mpeoBiajact AefCTBHE KpyTAIEro
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MOMEHTA  KOI/IA B CKATOI OT M3ruGa rpanu
YCTAHOBJICHO APMATYPBI IHAUMTENBLHO MEHb-
1€, 4eM y IPOTHBONOJOKHOR Tpasy

Hopmbl  peKOMEHAYIOT 3a  pacueTHy1o
IPARMMATD HAHMEHBIIYIO IPOYHOCTH Il
MEHTA U3 TOJACYMTAHHBIX 10 BCEM TPeM
BO3MOKHBIM CXEMAM PACTIOIOKEHHS CRATO
30HbI IIPOCTPAHCTBERKOTO Ceers VeioBHe
upounoctn (M < M,) MOIYMaIOT B3 YCHOBUs
pasHOBeCHS pacueTHBIX MoMenron Y M = 0
n npes yenumii B i u
TOTepeUHOl APMATYPE OTHOCHTENBHO OCH,
TIPOXOAMNER B TUIOCKOCTH CKATOH 30HBI
uepes ero newtp (puc 105, a, Touka JI)

JUin m0G0if 13 HTHX CXeM pACHeT MpocT-
PAHCTBEHHOTO CEMEHHst IPOU3BOIAT U3 YCIO-
Bus

1+ @002
T< Ry, 5
<R oA+ (hg — 0,5x), (336)
8 = b/(2h + b), (337)
A=cb (338)




BhiCOTY CRATOM 30HEL X s
yeronus pastonecus Y x = 0

= (RyA; — RyeA))/(Ryb), (339
e & — Koobdmument, xapaxrepusylouit
COOTHOMICHME MeXIy pasMepamu Tpaseit
ceserns, A ~ Koopmunen, cngsbinatouutii

e M — wor 7l MOMEHT OT BHCIIHHA

warpysox, M =0 ann 2-i cxemmi, co ama-

KoM «—» — 1 3 cxembl, M, — npeac:n-

Wi T i MowenT,

MBI HOPMAILHEIM CEUCHHEM HJICMCHTA
cm ., NoacTaEHOE MO (opMyIe

(343), MEHBIIE Gy pyp, TO IHANCHIE YCHIWA

Ay ¢ Ha och
JAeMEHTA © pasMepoM ceveHus b, Hembi-
roaneiimee 3nauenne ¢ B 0bmem caysae onpe-
JCASIOT  TOCHEAOBATENBHEIMA  NPUOIIKE-
HUAMM # npuuMatoT He Goxee 2k + b u He
BoJiee IMHBI yuacTKa MIEMEHTa, Ha KOTOPOM
pacuerrsie youima T, M n Q e Mewsior
3HAKA, Qg W j — KoodipumuenThl, xapaxre-
pH3ylouMe COOTHOMIEHUE MEKAY Ppacer-
wbivu kpyrampm T i nsruGaromps M Mo-
MEHTaM¥ W paCueTHOI ToNepeyHoi CHIoi O,
npuEMMatOT

npu or(.y'rcnmu n3ruGaroilero MomenTa
%=0,
@ i Iw cxemst (puc 105, @)

L=M/Tn o, =1, (340)
@ s 2+ii cxemut (puc 105, 6)
2=0n 9,= 1+ Oh2T, (341)
@ a3+t oxesmt (prc 105, )
1= —M/Tn o= (34)

Kpyrawwii T w wrnGuomuii M wmo-

R.A, B hopmyms (336) u (338),
YMHOKAIOT HA OTHOIICHHE Pyp/Prymin

Jlns yyacTKOB 3JIEMEHTOB, Ha KOTOPBIX
T<0,50b, pacuer no 2+ cxeme 3aMeHsIOT
PaCuETOM TI0 YCIOBHIO

Q<0+ 0y 3T, (346)

rae Q u T— coorsercrrenno Hanbospime
BHCHIWC TOTEpedHas cuia M KpyTAUDH
MOMCHI‘ HA PACCMATPUBACMOM YHAaCTKe 3lie-

. Op M Q — onpenenstor 1o Gop-
Mymm (209) n (212)

Tlpn 5TOM pacier HAKIOWHBIX M HOp-
MQIbHBIX CedeHuil Ha JeficTBue usrnbaro-
Iero MOMEHTA NPOM3BOAAT 0¢3  yuera
KpyHeHus

§ 29. Pacuer npounocrs
2JIEMEHTOB HA MECTHOE JieiicTBHE
Harpy3ku

1. Mecrnoe cmarie. MecThoe cxaTHe
(CMSITHE) MIEMEHTOB Ke/e306ETOHNX KOH-
CTPYKIWi BO3HHKACT NOX LEHTPHPYIOIMMU

B MecTax © e~

MEHTBI D cury
CeYEHNH, HOPMAJBHOM K NPONOJLHOH OCH
9IEMEHTA W IPOXOASIIEM Yepe3 LEeHTp Ts-
KECTH CKaTol 30Mbl TPOCTPAHCTRCHHOTO
cevcrms
K

w K
COOTHOIICHHE MEKAY TONCPCHHON 1t PO~
AOJLHOM apMaTypoii, onpeaenstor no dop-
Myse

RyAsy b
RA, s’
1€ Ay, — NIOWA b CCHEHNS OAHOTO CTEPKHA
XOMYTa, PACTIOJIOKCHHOTO y TPAHM, SBJISAIO-
WEHCA LIS PACCMATPMBACMOl  PACHCTHOI
CXeMbl PACTAHYTOM

3navenue ¢, NPHHMMAIOT HE Menee

0,5

Pu = (343)

Qumn = [ G5M(0uMy) (344)
n we Gosee
Pumax = 15 (1 = M/M,), (345)

MEHTOB 1 COOPHBIX Kouiomi (cM puc 75,

OMMPARMA TAKEIO HATPYRCHHHX OGANOK

(depM, apoK) Wa KOJOHUEI WM CTeibi

(puc 106) 1 1102 anKepuBIMM yeTpOiCTRAMN

IDCABAPITEILIO NIPRXCHLIX eN1on
e3

wua  VeronHe OPOMHOCTH ONEMeHTA  Ha
Mecrioe cxarve (N < N,) 6e3 Kocmennoro
apMHPOBANIA TIOYHAIOT U3 YCIORMA PABHO-
necu Yy = 0

N < Ny = WRp joArac 15 (347)

¢ — KOODOUIMEHT, IPHHHMAIOT PaBHBIM
1 = npH PaBHOMEPHOM PACHPE/IEICHUN MECT-
HOW HArpy3KM DO miOmaAn cMaTHs, 0,75 —
IPU HEPABHOMEPHOM PACTIPCAEICHHH MeCT-
HOW HArPY3KM 110 DUIOWAANM CMATHA (HOA
KoHnamMn Gajiok) s THKEIOro, MeiKosep-
HHCTOrO W Jierkoro Geroma, 0,5 —To e,
ans adencroro GeroHa, A — NIOMALL
cmaTna, wa pue 106 obosHaveHa ABOHHO
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3300

[%§
3
//;_a_r«/' “w j‘

11
1=
ci‘/ﬂ% )

Puc 106 PaceTibie mIOWamn Ay, ; 1PH MECTHOM CAATHN

1~ pACHETHAR IO, YUHTHRAEMAR TONLKO NPH WATHIIN KOCBENNOT ApMATYDM 2

W YUMTMBACMBIE PACYETOM YUHACTKH

LITPUXOBKOH, Ry, 10 — PACHETHOE CONPOTHB-
senne Gerona CMATIIO

Ritoc = 9QsRy, 00 2 1, (348)

aneck o = | — 1A 6erona Kiaccos ke B2S,
o = 13,5 x Ry /R, — 18 Geronon  Kiaccos
B2S u Bhiuie, HO He GoJiee CeaytomuX Ia-
MM 2,5 — AN TAKCIOTO,  MeIKo3Cp-
HMCTOrOM fIerKor o GeTona Kiiaccos 6oce BT,S
OpH  CXeMe  NPIOKCHWS HAIDYIKM 1O
prc 106,, 6,2, ¢, u, 1,5 - 10 e, Kiaccos
B35, BS, B7,S, 1,2 — 10 e, a1 fuencroro
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3o

u Jserkoro Gerona kimaccos B2S w mwike,
1,0 — T cXeMe NPWIOKCHMA HArPY3KH 110
puc 109, 6, 0, oic HesaBucHMO OT BuAA U
Kacca Gerona, Ry i Ry — npunmvaior kax
U8 GeTouNbIX KoUCTpYKuMii, T ¢ © Ko
uMeHTOM yCIOBMiE PABOTH BETOHA Yho =
=09 (cm 1 9 rabn 15 CHull 203 01-84),
Fy——

0=V A/ A 1 (349)

Pacuernyro niomans Ay, ; DPUHAMAIOT

(puc 106) B 3aBUCHMOCTH OT PACTIOIOKERMS
AOMA CMATHS Ajye




CXEMA @ Ajge 3 = Ajge 3 + 267,

6 Atoe 2= Ay

CXeMA 6 Ape 3 = A 1 + by (I — @y),
cxeMa 2 A 3 = A 1 + b1 2b,
cxeMa 0 Aige 3 = Atae 1,

cxeMa e 3 Ay =a(2e; + 1),

cxema

(350)

CxeMa A e s

cxeMa u Ay, ,

Tlpu MecTHO# Harpyske oT Gaiok (mpo-
TOHOB, TIEPEMBITEK), YUHTLIBACMYIO B pacucTe
CayGuHy ONOPbI MM OmpEACHCHEN Ay | W
A 25 s Goace 20 oM

nuem PacueT Ha MeCTHOE CKaTHe )keueao-
GETORIBIX DIICMCHTOD C KOCRCHHBIM APMHPO-
BAHMEM B BWIE IUIOCKHX CBapHbIX (.\)’l”OK
BeZYT M3 YCHOBMA paBHOBECHA Yy =

(351)
(352)

N < Ry readioc 1
Ry + Ol Ry 5300

Ry e

e Ay, y — WIOM@L CMATHA, Ry g — IPH-
BeACHHAs 1IPU3MEHHAA NpouHocTh Oerona,
@y < 3,5 koodumment,  yunThBatomwMi
Bimsnue Geronnoli 0BOHMb Ha TOBBNUEHUE
necymeii cocobroctn Gerona npu cmaTHH,
onpeneasior no gopmyie (349), @, iy —
KoOPHHUIHEHTBI, UMEIOT TO K¢ 3HAYCHME,
wro u 5 dopwiyae (282), @, — koaddumen,
YUHTBIBAIONMI BAMAHHE CETOK (METALIH-
weckoii 0GOMMbI) Ha TOBHUNCHME HecymICH
CII0COBHOCTH GeTORa NP CMATHH

0y =45 = 3,510 1/ Ac,
Ay — miomams  GeTOHA,  3AKIOYEHHOrO
BHYTPH  KOHTYpA ~ CCTOK, JUIA  CXeM
puc 106, d, 6,2, ¢, OTKHO YAOBICTBO-
PATHCA YCHOBUE Ajpe | < Aoy < Ajpe 2 @ 18
cxeM 6, 0, o — Apy = Aipe,z, TPH ITOM B
dopmyy (352) HONCTABIAIOT A,z BMECTO
Aess Ry ® M Rgy — cM hOpMyIy (282)
lquMcumuylo raybuny 3an0XKeHUA CCTOK
no

Jopayas
A8 exem aarpyxenns no puc 106, a, 6,
0, 0k, u

b S AL = ), )

IS CXeM 3arpyskenis mo puc 106, b, 2, ¢

e = 0u()/N/Ry ~ |/ A1), (54)
e @4 — kodpduunent, 0,5 — npu cxemax
sarpykerus mo puc 106, a, e, u: 0,75 — T0
e, no puc 106,6,2, 1,0 — Toxe, no puc 106,6,
0, ot

Upeno ceTok NPHEUMAIOT HE MeHee ABYX

Tlpuvep. Crathias XonOHia, UEHTPATHHOTO
Harpysenms younies N = 1000 &H, onupacrca
Wa wenesoGerombil dynnament (puc  106,3);
Geron (ymmamenra Taxenwii knacca BI2S
(R, = 6,7 MITa npn vy, = 0,9) TpeSyeres npose-
PAT, NOWIOCTL GeTORA O KOMOHKOR 1 e

¢y =200 My <b =800 mm, a=
00 2

Tlroa s CMATHS Ajyey = 3
Jlna Gerona xnacca muke B2S o = 1,0, Torna,
o dopmyac (349),

90 = 1/ Aueal Arnes = |/420000/60000 = 19 < 2,5

C yuaerom 70 =09 nomyuaior Ry = 1R, =
)9 6,7 = 6,03 s 1o = %Oy Ry; =
9 603=115 Mlla, ree ag,=1 9=

9> 10

TMposepsior yenosne (347), npummvas o = 1,0,
KaK 1pH PaBHOMEPHOM ACIIpEACHCITi HATDY3KH,
ORptocAipes = 1 11,5 60000 =

= 690000 H = 690 kH < N = 1000 xH

Ciepopatevio, IposHoCTs GeTORA Ha MecTHOE
CKuTH He 0BGCICHCHA 1 TOITOMY HCOBXOMIMO
ceruatoe it
coapimic corkn 3 mponostok Bp-l d =3 mu ¢
warom s = 100 ww, sucitkn cetxu 100 x 100 M

(Ry, = 375 MTla)

Tlo dopmyne (285), mpi n, =5, L, = 300 Mm,
ny =4, b, =400 MM, A, = A, 7| wm? (5 3),
e = Ly = 300 400 = 120000 Myt > Ay =
~60000 wn?
oy = Matnls )
g Aeps
_ 57130044

00
= 0,00183
120000 100 0018;

Tlo popmynam (284), (283),
V= R, o /(Ry + 10) = 0,00183 375/(6,7+ 10) =
= 0041
/0,23 + ) = 1/(0,23 + 0,041) = 3,69,
0= 45 = 35 At/ Ay =
L5 = 3,5 60000/120000 =275,
Ro rea = Ry + Opiyyl
7 1,9 + 3,69 0()()183 375 2,75 =19,7 MIa
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TMposepsior yerosre (351)
Rireaflioer = 19,7 60000 = 1182 10° H> N =
=1000 xH,

CIeMoBATE BHO, TPONHOCTH GeToHa
Tpunias o, = 0.5, 1o gopmyze (354) onpene-
ARI0T TAYOMILy BATOKCHIA COTOK

e/ -vae)-
- o.s(l/ %7“’3 - V@W):m MM <=

=100 nn,
T ¢ AOCTATOMHO YCTAHORNTS ABS coTKN

2. fponasamsanwe. Tlponasupanme
TUUITHBIX KOHCTPYKIIMi KOJONHAMM HABi0-
aalor B 6e3banouHbIX TECPEKPHITHAX M B

rax  Ombirst . uto
TJINTHBIX KO i npo-
nexoaut mon yroM 45° (pre 107, @) wan

MeHBILIEMI — B CAYMAC OrPAHMTCHHA OCHO-
BaHMA THPAMUIB TPOAABIMBAHMS
(puc 107, 6) Veuosre npoduoctn nawtioit
xonctpykwmn (N < N,) moaywaior w3 yeio-
Bus passosecus 3y =0 [pn otcyrcrams
noNCpeNHOi APMATYPLI OO MMEET BiA

F = aRyUpho,

F=N= Ay,

Aug = (he + 2ho) (b, + 2ho), G, = N/A,, (355)

rae F — nponaBimparomas cuia, TPHHA-
MAIOT PABHOI BeJAMYUHE NPOOIBHOM CUIBI
N, neiicTBylomei Ha MUpAMIMY NPOAABAN-
BAHUS, 33 BHINETOM HATPY3OK, DPHIOKCH-
HBIX K GOJIbIIEMY OCHOBAHMIO TMPAMUIBI
HPOAABABANNA A,y (CUNTAS O MIOCKOCTH
PACTIONIOKCHUA  PACTAMYTO  apMaTyph),

onpo
(puc 107, 6), o — koopduumenT, TpUHAMAIOT
1,0 taxesoro Gerona, 0,85 — Meakosep-
HucToro Gerowa 0,8 — serkoro Gerona,
U, — cpemeapuMeTiieckoe  nepuMeTpon
BCPXHETO M HWKHCIO OCHOBAHMA mMpa-
MMl IPOJABIMBAHNA B TPEsieax padovei
BBICOTBI CeMeHust, A, — IOMAmh HOAOMIBEI
(yszamenTa

VuutbiBa, 410 by, = b, + 2ho, noaysum

= [2(0c + h) + 2(buy + b)) 2 =
= be+ he + by + iy = be + b + 2ho +
+ he + he + 2hg = 2 (b, + h + 2ho) (356)

@

Puc 107 CXeMB NDOARAMBAIMS ITHTHIX KOH-
CTpyKunii

4~ Ges orpamicns W 6 - ¢ orpaumemen oo
DAINMS MADAMMIN MPOAADANRANIA 6 — By AMEHTHON

wemnoit u3 ypasmenuii (355),

hotb 1 I/ N
Ry + Gy

4 2

Tlpy OrpansieH i 0CHOBARMS TUPAMMB
TIPOJABIMBAHMA  (HATIPUMEP, B CBAMHBIX
pocrsepkax, e puc 107, 6) npasyio Hacth
yeioBua mpownocti (355) yMHOXAIOT Ha
hofe Tlpn 91om 3mavene necymieii crioco6-
HOCTH TPUEMMAIOT He GoJce  3HAMEHMA,
COOTBETCTBYIONIETO NupaMie npH ¢ = 0,4hq,
rAe ¢ — AIMHA TOPH3OHTANBHONH NpOCKLUK
BGOKOBOH TPasu NUPAMMB! IPOAABINBAHUA
B nexsx ynpowenus pacvera lGHTPAJIbHO

(357)

1 BhicoTy Ta B
MHCAAIOT 110 IPHOAWKEHHOM (opMy.ie, TI0:Ty-
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NPAMOYTOJIBHBIX  PYHAAMEHTOB pacyeT Ha
NPOMAB/MBAME NPOHIBOMAT OTACALHO JUIA
Kak/0i IPaHi NHPAMKIBI TPOJABIHBARKS
TIpi 5TOM CpeAMid IEpHMET NHPAMUTHL
nponapmBania U, 3aMEHAIOT CPEAHHM
pasmepom ce  rpamn U, = (buy + bus)/2
(cm puc 107, 6), a ey cuer F npn-
HUMAIOT paBoii AG,, re A — YACTh ILi0-
Majau OCHOBaHWs (hYHAAMEHTa, OrpPAHAYCH-

nonepeuHow
wmenee 1,5k

3. Orpom. B pactauyroii 30me cevenns
BTOPOCTENEHHbIX OAJOK B MECTax MX Npi-
MBIK@HEA K TJIaBHAM 0aJKaM MOTYT Hos-
BUTHCS TPCIMHEI, TOITOMY ONOPHOC AaB-
JICHUE OT BTOPOCTECHHBIX BAJI0K HA TIABRYIO
Banxy Gyer paxTuuecKs nepeaaBaThCs yepes
cxaTyio 30Hy (prc 108) omopHOro ceverms

apMaTyphl TIDUHUMAIOT  He

Has HIKHAM paccvat
FPAHM NMUPAMMAB NPOJABIMBAHMA 1 NPO-
JIOJDKEHHEM COOTBETCTBYIOMHX pebep (Muo-
royroapuux  ABCDEG), o, — nanbonbuee
KpacBoe /1aBJEHUC Ha TPYHT TpW pacuere B
TLIOCKOCTH IKCIEHTPHCHTETA, & IPH PACHETE B
TEPIEHAMKYIAPHOI  TUTOCKOCTH — CpejiHee
JIQBJICHUE HA TPYHT B TIpEJeJIax pacyeTHOH
naomanku (Muoroyronsuuka BCFH) 3ua-
ueHHE G, ONpERCAAIOT Oe3  yuera Beca
(dyHnamMenTa um rpyHTa Ha ero ycrynmax

Sl crynenyateix gyHaaMeHToB Npows-
BOAAT NPOBCPKY Ha NpPOfABMBaHue OT
KAKJ10fi BRILICTIERAIIEH CTYNeHn

[Mpu ycranoBKe B mpeiciax NupaMumbi
TPOJAB/MBANAS  XOMYTOB, HOPMAIBHHIX K
ILIOCKOCTH TUIMTBI, PAcCeT NPOM3BOAAT W3
yeaoBus

F < Fy + 08F,, < 2F, (358)

Venme F, npumuMaior pasuoii npasoit
wacru nepabenctsa (355) Cmy F,, onpee-
JISHOT KaK CYMMY BCEX NONEPEUHBIX YCHJIMH,
BOCTIDUHUMACMbIX  XOMYTaMu, llepeceKaro-
muME GOKOBBIC IPAHN PACUETHOM THPAMH LI
npojasmBanus,

= YR, (359)
rae R,, — pacueTHoe CONPOTHBIECHUE XOMY-~
TOB, IPUHUMALOT He Gosiee MEM [ APMATYPBL
knacca A-I, T ¢ R, = 175 Mfla, npu ysere
Tonepeoii apMaTypel 3Hatuenue Fy, npu-
numaior He menee 0,5

T1pH pacioiokenHH XOMYTOB Ha Orpa-
HUYEHHOM y4qacTke BOJIM3M COCPENOTOMCH-

HOTO TPY3a NPOM3IBOAAT AONOIHHTEHBHBIA
pacder Ha NPONABIMBAHME NUPAMMIBL C
BCPXHUM  OCHOBAHMEM,  PACTIONIOKEHHBIM

10 KOHTYPY Y4acTKa ¢ NONCPEuHOl apmary-
poii, w3 ycionna (355)

PacCTostHiie Mex 1y NONEpesibiMH CTepK-
HAMU ONpE/e/ISIOT PacieToM Ha felcTBhe
nonepestofi Cuibt (M § 24) w npuHEMALOT
He Gonee Y3k u He Goaee 200 MM, taie h —
TommHa aTH LTWpHiY 30HbI OCTAHOBKH

B i Gaiks, T e B cpeaHeii
MACTH BHICOTHI [7aBHON GAIKH, B KOTOPOIi
Takke Moryr ObiTh Tpemmmel. I[losromy
HECYIIas CIOCOGHOCTL MONEPEYHOH apma-
TypH, 0BeCrICHBAIOMIEH TPOYHOCTE HAKTOH-
HBIX CEYCHMI IJIABHOH Gasiku, B MecTax mpu-
MBIKaHMA BTOPOCTENICHHBIX Oalok Moxer
Ka3aTHCA HEOCTATOWHOH M MOXET Npo-
moiiTH  OTPLIB  GeTOHa B PacTAHYTOi
oM TaBRO Gaixm OTpHB Geroma B
obmem ciyyac HabmOKAIOT NPX MOABEWN-
BAHWM IDy3a B NPSACIAX BBICOTH CeHCHUA
JjeMenTa

B nemsx obecnedennss NpoMHOCTH djie-
MEHTA B MeCTaX NOABENMBAHMA K HEM)
Ipy3a JaBJeHME OT IPY3a (BTOPOCTCTICHHOM
GaIKM) NEPENAIOT HA DJIEMEHT (IJIABHYIO
HauTKy) epes OTOJIHUTEIBHYIO TIONCPEYHYIO
apMaTypy (cBapHas CeTKA WM CHAPCHHBIE
XOMyThl), yYCTAHABIHBACMYIO B  Mectax
nonsenmBanma rpysa x suementy Tlpod-
HOCTh MECT NO/ABEIIHBATINS IPY3a K HJICMEHTY
CHMTAIOT OBECTIENEHHOM, ecilu COBI0AAETCH
yeaoue

F (L= hy/ho) < X RouAsrr

rae F — oxpuibatonice yeume, h, — p
HWe OT YPOBHA NCPEIaYn HATPY3KH (Upw

Puc 108 Cxema otphma Geroma b Gankax

£ rxannan w 2 — wropoctencian 6ank, 3 — Tpeu-
@, 4 — KOHCIPYKTHHAR ADMATYPA ¢ WATOM He Goliee
400 MM, 5 — RONOMIHTE bNbIE CETKH, 6 — UCHTD TAKECTH
SRAToR Soui cevein 7~ pabonas spusyra cei
8 10Ka pacnpesesienis asnenns 9 — pabowas ap-
mwp.x Tuannoll Gankn
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IPUMBIKAIOIUMX APYT K APYTY SMEMEHTax —
OT LEHTPA TAKECTH CKATOH 30HBI 2JIEMEHTA,
BBI3BIBAIONIETO OTPHIB) [0 HEHTPA THKECTH
CeMEHHA IPOZIOIHHON APMATYPEI, 3 Ry Ay —
CYMMa  TIOTEpeMHBIX  yCun, BoCHpHHH-
MaeMbIX  IOTOJIHHTEIBHBIMM  XOMYTaMmu,
YCTaHABIMBACMBIMH HA JUIMHE 30HH OTPEIBA
a, paBHOH TpM HArpyske, pacnpejelieHHol
0o wupnse b,

a=2h+b (361)

Unciio CBAPHEIX CETOK WM TOABECOK
HOWKHO GHTH He MeHCe 2, BOPTHKAILHBIX
CrepuHeil B Kax 0/t CBAPHON CeTKe J0NKHO
ObiTh 4 & 6, MOZBECKM JOJDKHBI UMETh JIHa-
Merp He merce 10 My

4. Pacer BXOUMUMX Y708, PACHOIOKeN-
WX B pacTayTONl 30He dneMerToB. Bo BXo-
AAMMX  YIIAX, PACHONOKCHHBIX B PacTs-
HYTOIi 30HE JIEMEHTOB, PABHOAEHCTBYIOMAR
PacTATMBAIONIAX YCHIME B apMarype Ha-
HpABICHA [0 GUCCEKTPHCE BXOAMCTO YIia
Hapyxy ot yana (puc 109, a) u crpevurcs
BLIIPAMUTE APMATYPY, OTPHIBAs ce OT Gero-
Ha, ATOBGK HC JOMYCTHTD OTPHIB APMATYPbI
ot Gerona, B raxom yate (puc 109, 6) na
YHACTKE JUTMHOM

3
higopB

(362)

apMatypy TUIOIAIbIO CeHCHNs

245 +0,74,) ctg g
— TIOM@AAb CCMCHMA TPOIOJIBHBIX
PACTAHYTHIX CTEPKHeli, HEIMAHKCPCHHBIX B
CKATOH 30Me, Ay — TO Ke, 3AAHKEPEHHBIX
B CKATOH 30HE.

Tipn puress

(363)

Lan -
§>160°

]

Puc 109 Bropsuui yron, pacnonoxemisii n
pacTsmyTOli 30HE HMEMENTA

HyTol apmarypoii (puc 110, @), mosTomy
DPOMHOCT KOHCOJH OBCCHICUMBACTCA NPOU-
HOCTBIO apMATyYphi M HAKJIOHHOW CKaToil
moJock [lpn xopomo 3aankepenHol apma-
TYpe  paspylicHMe KOPOTKHX  Komcoacit

JIOMAHOrO OMEPTAHMA N0 YIJIOM MCHBINC
160° He JoMyCKACTCA YKIAABIBATL BHM3Y
PACTSHYTHIE UEJIbHBIE CTEPKHM, CIIEAYIOUME
3a oucprammem yriaa CBepxy B CKaToi
30HE, HAOBOPOT, PEKOMCHAYETCA yKIAbi-
Barth UehbHbIe CTepkHn CTHIKOBATH CHRATHIC
CTEPAHM B BEPUIMHC HCXOASMICTO Yria He
Jonyckacres

Tipn  conpskemun oseMenTon  puress
HOMANOTO OvepTaMMs moA yrioM 160° n
Goiblue Kak BepXHHC, TAK M HWKHME
CTEPKIM MOTYT BLITh NEALHLIME W CICIO-
BaTh 3a oueprammem yria (puc 109, )

5. Koporkue Koncoan, PaGora Koncosm
HATIOMUHAET TOJKOC, YACPKUBACMBI PACTs-
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T B pesyibrate 0GpazOBAHMA
TpeMH ¥ pasapobienns Gerona B npeaenax
CHATON HAKJIOHHON NOIOCHI

Haubosee  oddexruproii  nonepeunoii
apMaTypoil /U1 KOPOTKHX KOHCOIICH AB-
JSIOTCA TOPUIOHTATLHEIC XOMYThI C PABHO-
MEpHBIM WATOM 110 BLICOTE KOHCOM

TpuMeneine  OTACIbUBIX  OTTHOOB B
KOPOTKMX KOHCOJIAX HCPAUUOHAIBHO, 1O
TOMy UTO OHM NPAKTUMECKM HC TIOBHIUNAIOT
HECYWYIO CHOCOBHOCTH KOHCOJICH

opoTkue Kowcon (puc 110) paccun-

THIBAIOT Ha AeiicTBHE TONEpewHoit Cuithi O
u wirubatomero Momenta M

Pacuer no NpOYHOCTH HAKJIOHHBIX Cede-
il KOPOTKMX KoHCOMeH KononH (I < 0.9kg)




Puc 110 Koporkas Komcons
a — cxema paboTEI, 6 — apMupOB;
Lup > 1, 1~ apmarypa, nocnphsimaiomas

¥ ACHCTBUE TOMepeHHO CHIb! ) IPOMIBOAAT
N0 HAKAOWHOH CXaToii GCTONHON mOoCe
Mexcay Tpy3om u omopoii [yexosue (207)],
PR 9TOM  yuHTHIBAIOT npoi-

A, ¢ — WAPIpIOE CTHPLIIE GAT0K 1 KoRSOT 19 Ly <12 0 e,

comn (b — wmpnra Gankw), npn aTOM Y-
THBAIOT TOJBKO HArPY3KY, HAXOAAMLYIOCH

HOCTH HAKJIOHHOTO CEYEHHs 110 CPABHCHUIO
¢ yeuouem (199) 3a cuer paGoThi cxkaToi
GeTOHHOI TONIOCH, HCXOAA W3 YCIOBUA

Q < 0,80,,Rpbl, 51 0,

npu aTOM

3,5Rybho = Q = 2,5Ry,bhy, (364)
Iy =y, sn 0, (365)
Py = 1+ Sy, (366)
TAE  Qy2 — KodbDHHLMCHT,  yIMTHIBAIOIMI

BIMAHMC XOMYTOB [0 BHCOTE KOHCOIM,
I, — pacueTniit pasmep Geronnoii moock
0 — yroa nakzowa pacucrioii 6eToHHON mo-
HOCH K TOPHIONTANM, Iy, — AMMHQ M0-

lsup
QKK TICPCAAYM HATPY3KH BIOJb BELICTA

B mpesenax mhiiera xoncomn (puc 110, 6)
P " PPANH KOIONHBI 0 CHtbl O

a=l—ly,2 (368)

Hanmenbimii Bhiter Koncoim

L = by + 5 2 200 3n, (369)

TAE $ —3a30p MEXAY TOPLOM pHIENs H
IPAHLIO KOJOHHbI, NPHHHMAIOT HE MeHee
50 MM M3 YCHOBHS HAJCKHOIO 3aMOMOIM-
wmBaNHA Y3

Monienr, elicrByionmii Ha KoHCOb,

1250[1 ~ Q/2R)] 370)

Ero BOCTPHAMMACT apMarTypa, yCTanos-
JeHHas 10 BepXy KOHCOJM, MJIOMAib ee
ceuenna onpeacasior mo dopmyie (166)
w yenosua naruGa xoHconn

M

KOHCOMM, O, Py 1, UMeIoT
10 ke sHauCHHe, 4T0 1 B hopmyie (180), i,y =
= Ay /s,

Tlpn pacicte HeOGXOAMMO yUMTHIBATH
TOPU3OHTAILHHIC M HAKIOHHBIE N0 YIIOM
we Gonee 457 XOMyThI, KaK I HJIEMEHTOB
TOCTOSHHOTO CeveHus, NpuHnMas pabouyio
BHICOTY ho B ONOPHOM CeueHMH

Hanpsxenue cMATHS B MeCTax nepeaays
HAIY3KH Ha KOHCOJIb IPHHUMAIOT Ha GoJice
Ry, a jasaesme or 6anok, WAPHAPHO ONM-
palonmxes  Ha  KOHCOJIb, —

KOPOTKHX KOHCOJICH Npu-
Begeno wa puc (76 u 77)

§ 30. Pacuer npounocts
3AKTA/INbIX neTaneli u CTBIKOB

1. Bakaaaneie geraam. Croikobamue
COOpHBIX ae-

MEHTOB B OCHOBHOM BHIIOJIHAIOT C IOMOMILIO
CBAPKH KOWIIOB (BhiycKo) paBoueii apvia-

PpacrpeiC/IeHHbIM TI0 TLIOMaAKe AIHHOM 1,
bup = Q/(Ryb), (367)

PACIIOIOKCHHOI y CBOGOHOTO KOHIA KOH-

TYpBI M CTAIbHBIX 3AKIA IHBIX
JieTaiel, 3akpennAeMbiX B Gerone ankepyio-
UMMM CTEPKHAMN (AHKCPAMHM) H3 APMATYPHI
nepuoHYeckoro npoduis M cBapkoi K
paboueii apmartype ajieMenToB  3aKianbie
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TPOIIHLY OT OCHOBHBIX yOWTHi, AcHCTBYIO-
IMX HA SJCMCHT, TO KOWIbI QHKSPOB yoi-

3aKiagAble  JCTANH  MOTYT  eiCTBOBAaTb
yowms M, N u Q (puc 111, a). HanGooee
ABJACTCA  Kpaiimmid  psj

7 | A5
I T !
Puc 111 Crazeihe 3aknapibie eTam

a ~ paboraonne wa M, N 1t Q, 65— 10 x0, m Q, |
CTANLHME WHCTII 2 — ANKEPYIOUDIC CTPKHI

JETANHM C AHKEPAMH COCTOAT M3 OTAEIbHBIX
AIACTHH (YTOKOB WM (hacomkoli cram) ¢
TIPUBAPEHHBIMH K HUM BTABP W/H BHAXJICCTKY

TBeH-
5o w3 apmarypel kmaccos A-Il uw A-III
(pue  111)  Jlnawy ankepubix — CrepiHei
JaKJaHBIX ACTANeH npu AeHCTBUM HA HMX
PACTAMBAIOWIAX CUJL HE Menee

aRKCPOB, MCTMTHIBAIONUH PACTATMBAIOIIME
M CABMTAIONME YCHIMs, KOTOpblie JAI0T
pasrozeiicreytomyto /N2, + 03, Thiomazs
CeveHUs AHKEPOB ITOTO PANA NPUHAMAIOT
¢ yierom ombrTHbIx KodbHIICHTOR

A= LLY/NL ¥ (Qun/30)/R,, 371)
No = M/z + N/n,,, (372
Qo = (Q — 03NG,) g, (373)
Noy = M[z = N/, (374)
1
20,15, 375)
Vitw R 679
i
4T3VR =B <07, (376)

(1 4+ 0,154,))/R,

e N,, — Haubosbiiiee PaCTArMBAIOILEE YoU~
IHe B OHOM PALY ankepos, O, — CABHIAIO-
mee YCHIMC, NPUXOJSMICECA HA OIMH PSL
aHKEpOB (OTPCAEIAIOT C YIETOM Ipeosoie-

HWS CR1 TPOHWS IUACTHNbI 1O GcTOHy,
or acitcrans

yenna Ni), A — kooduucnr, s ke,

Whx  Crepicii amaMerpom 8 25 i

TAKEJIOTO M MEJKO3CpHUCTOro  Gerona
knaccos B12,5 B50 wu Jyerxoro Gerowma
xuaccos B125 B30, npummvacMpii 1o
Gopmyste (376) (L1 THKEIIOTO M MEKOIEPHI-
croro Gerona kiaccos Bbuue B50 m s
serkoro  Gerowa  Kiaccos  nue B30
Kos(UUMEHT ) IPHHMMAIOT  COOTBETCT-
BeHno Kak ans Knaccos BSO u B30), & —

JUIMHBL  30HBl  AHKCPOBKM  HEHANIPATACMOH
apmatypht I, [cM dopmyay (83)] J[ummry
30MLI anKepoBKM I, npuamMalor o 10d
(e d - quamerp aWKepa) OpU  YCIOBHM

PHBAPKH HA KOHIAX CTCPkHel anKepHbix
IACTIN WM YCTPOHCTBA  BhiCAXEHHbIX
TOPAMUM  CHOCOGOM  AHKEPHBIX TOJIOBOK

amaMerpom 2d — s ¢
TYphI K12
ans

pikHell 13 apma-
0B A-I n A-Il n amamerpom 3d —
epxueii m3 apvaryps Kiacca A-III

Ecim ankephbl, MCOBITHIBAIOLIME PACTSKe-
HHC, PACTIOJAIAIOT HOPMAJIBHO K OCH dlie-
MEHTA 1 BJIOJIb AHKEPOB MOryT 00pa3oBarThes
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T,
eCIM B AHKEPAX OTCYTCTBYIOT P
HMe YOUIMA, Z — PACCTOAHHE MKy
HUMH PAIAME aHKEPOB (ILICHO naphi cwi),
Mg, — HUCHO PAJIOB AHKEPOB (UPH  ompejte-
JICHUH  CABMIAIONICTO  YOWMA Qg, YUNThI-
BAOT He Gojee MeThipex pAioB), N —
HanGoblIce CRUMAIONICE YCHING B OJHOM
pady ankepos, ecim N, < 0,7 ¢ Bes miacti-
Ha mpwkata K Getony, 10 B dopmyie (373)
npumuvator Ny = N, Ay, — nionats
QKEPHOTO CTEPKHA HANGO/ICe HANpAKCH-
HOTO p#fa, KOTOPOH NpeABAPUTENBHO 3a-
Jarotes, ov? (MIOMaAh CeMEHMs aHKepOB




OCTAJbHHIX PANOB  NPUHHMAIOT — PaBHOi
TUIOIIA I CCMCHMI aHKepOB HanboJee Hanps-
KeHHOTo psaa), B — xoadmmment, mpurn-
MaloT paBHBIM 1A GeToHa TAXKeR0ro - 1,
MesIKo3epHHCTOro rpynmt A — 0.8, MeIKo-
epuscroro rpymn B u B — 07, Jerxoro —
/2300 (p — cpeamas mioTHOCTL Getoma,
kr/M%), © — KoobuUMEHT, NpUHHMACMENE
©=03N,,/d, mpn Ni>0 (npuxarue),
.6N/Q npu N, <0 (uer npwxarns)

B dopmyzax (371) n (374) sopmabiyio
city N CHMTAIOT MOJIOKUTELHOF, ecin OHa
HalpaBICHA OT 3aKAATHOW IETANM, N OTpU-
LATCNbHOM, eCH OMA HADpABICHA K Heil
Ecan nopMansupie yownns N, # N, a
TaKke casuraiomee ycuiue Q,, TPH Bbl-
wncnennu no dopmynam (371)  (374) mony-
WaloT OTPULATEIBHAIC SHAUCHNS, TO B GOpMy-
nax (371), (373) u (375) wx npmmmMAIOT
PpaBHbIMK Y10, [y pacnoiokeHuH 3aK1a -
HOMi sieTanu Wa Bepxweii (npn GeTouMpoBa-
1H) TIOBCPXHOCTH Wajiea Kodddumment A
yMerbmalor na 209%, a snavenue Ny, npu-
HUMAIOT PABHBIM HYJIO

Ecom wa 3aknafmyio gerain JeiicrByer
omno yewunue (M, O nam N), To miomass

yenosns
Q < OS5R,bh,, (379
e b — WMpuMHA OTKAJNBIBAIOIIECHCS YacTH
JleMeHTa, npuswmaemas b < 2hy, hy —

PACCTOAHME OT UCHTPA TAXKECTH AHKEPOB O
Kpas 5JIeMeHTa B HanpaBJICHHH CIBATAIOMCH
crmr

Ecim yerosue (379) He BBITOIMAIOT,
TO K 3aKJIajHOW JeTaiu npuBapHBatOT
BHAXJICCTKY AHKCPhl MM JONOJIHATEIBHbIC
XOMyTHI, BOCHPHHMMAIONIME CABHTAIONIYIO
cuny Q

Tlpn mammun Ha KOHIAX  aHKepOB
3AKIAAHON €Tl B BU/Ae AHKEPHAIX IIACTH-
HOK WM BBICAKEHHEIX TONOBOK Getow mox
ITHMH YCWIMAMU TIPOBEPSIOT HA CMATHC

(380)

e 9, @, — kospdumments [em dopmyy
(348)], Atpe 1 — NIOMAL AHKEPHOM IACTH-
HBI WIM CEYEHHS BBICAKCHHOI IOJOBKM 3a
BHMCTOM ILIOWAZN CCUCHNA AHKCPA
way cvaTHA N NPHHMMAIOT paBHOi
AIs anKepom, TpHBApeHWBX  BTABp,
Hnnofi Ly > 15, eca wrom ankepa sos-

N < 0@pRy Auye 1,

"CYCHHA AHKEPOB OJHOIO paja MOXKHO O TPCIINH OT P

COOTBETCTBEHHO PaBuOi Gerona,

Aun = LIM/(R,2), Awy = LIN/nuR,), _ Naw 15d=1 Qu (381)

Ay = 1,10/(0nguR,) (77) Moy an W ’
Ecim ‘uu 3AKIAHY IO ueTaJ"-‘ucuUrBycT ATS ANKepoB, MpHBAPEHMMIX  BTABD,

Tommko ckmvatomce yewme, 1o amkepu S WIEOY IDERIEEE R,

HA3HAYAIOT  KOHCTPYKTHBHO,  Paccrosmne

MEKIY CTCPRHAMU — 110 Phe

ToJniMHy NIACTHH 3aKJa HbIX JAeTANeH
IpM aHKepaX, NPUBADCHHLIX BTABD, TPMIM-
MAIOT 3 YCIOBHS PABHONPOYHOCTH MIACTH-
Hbl Ha NPOJABIIMBAHME ¥ AHKEPA HA CKATHE

(ndtR,, = 0251d2R,), T ¢

132 0.254,,R, /R, ,, (378)

TA¢ dgy — AMAMETD auKepos, R,, — pacuer-

HOE CONPOTHBIICHHAE CTAIM HA CPe3 (/L1 CTam

xaacea C38/23 R,, = 130 Mila)
OTHOWIEHHE  TONMIMHBI  [JACTHHBI K

JMAMCTPY AHKCPHOTO CTCPXHA B 3aBHCH-
MOCTH OT TeXHOJOIMM CBAPKH

TPEIN HEBOBMORHO,
Now lan =1 154 =10

Ry an I Pan

N X (382)

JUIst AHKEPOB,
N = Qo

I Mgy — UMCIIO AHKePOB HAMGOCE HATPS-
KEHHOTO PAAA, |y, — AINHA 30HBI AHKEPOBKH,
Mgy — MMCIO AHKCPOB, NPHBAPCHHBIX BHA-
XJICCTKY.

Pasmephl HAKJIAZ0K ¥ CBAPHBIX IIBOB
ONpEACHIAIOT PACYETOM, KaK B MeTaiUIM-
MECKMX KOHCTPYKLHAX

B M

PHBAPEHNBIX BHAXICCTKY,
(383)

B IPHIOK

Ecau capuraiomas ciia Q aeiicrpyer ma
3aKIAJHYIO JeTallh B HANPABICHHH K KParo
anevienta (puc 111,6), To npu orcyrerauu
AHKCPOD, NPHBAPCHHBIX BHAXICCTKY, NPOM3-
BOAST PACHCT HA OTKAIWIBAMMC OCTOMA H3

Jeranm ¢ npu-
BapCHHAIMH BHAXICCTKY 1O yriiom 15 30°,
HAKIOHHbIE AHKEPbI ~PACCYMTBIBAIOT  HA
seiicrane capuratomell cwn (mpn Q> N,
rie N — orphiBatoman cuia) o dopwiye
= (0 ~ 03NLR,, (384)
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17e  Agy e — CYMMapHasg TUIOIAAb TIOTIE-
PCUHOTO  CCUCHWS  HAKIOHHBIX  AHKEPOB,
N, — nanbonbiee  CKMMAIONIee  YCHIME
B 01HOM prty ankepos [em dopmyay (374)]

Tipn 9ToM HOPMambHme AHKephl pac-
cunTmBatoT Mo dopuyae (371) mpu A =1
npu smauCHMAX O, paBmbix 0,1 o cmmu-
TAIOWIEro ycuims, onpejeiseMoro mo op-
myne (373)

2. Beronnsie mmonku. TTox GeroHubMn
LINOHKAMM TOHUMAIOT BHICTYOBL, KOTOpBIC
HOCIIE 3AIOJHERWA MBA CHOCOBHB BOCTPH-
wnMate capuraonme yowms (puc  112)
TIp 5TOM KJace GCTOHA 3aMOHONMMBANNA
A TPUHAMAIOT HE HIWKS KIACCA GeTOMA
COE/IMHACMBIX 2JIEMEHTOB, A IMPUHY INIBA -
He menee 20 MM — IS 3JIEMEHTOB BBICOTO#
cevenns 10 250 MM # He Meree 30 MM — ia
JleMeHTOB Gosbimeii BbicoTh TIpn TOM
aoskna  GbiTh  obecreveHa  BOIMOKHOCTH
pamemcnummkyemon apMaTypHI M 3aK AL
HBIX gerTaned

Taski pacnio;aratoT Tax, 4106k GeTOH mI0-
HOK PABOTAN Ha CXATHE 110 KOCOMY CCHCHHIO
Fay6usa nasos

8 = Q/(Rylny), (385)
HO e 6osiee TOJNUMHBL 3AIATHOTO ClOA

Gerona a (puc 112, 6)
Bricora wmoHKn
e 2 Q/2Rydiny),
rAe  Q — CHBMTaIOM[@A  CHId, Nepearo-
INAsCA Yepe3 MIOHKM, My — UMCHO IHTIOHOK,
BBOUMOE B acHeT, JONyCKaeTes my, < 3, Iy —
JUMHA DITOHKN
Ilpn wamowmn cxmvaomeii cwmt N
BRICOTA INOHKN

By = (Q = OTN)/2Rulin). (387
HO He Menee 0,5/, ompeienIeMOii yeoBHeM
(386)

JLiiiy (UNONKH HACTHIOB, BBOMMYIO B

(386)

cBapkn

acuer, e Goiee
[pOACTa DICMEHTA, NP HTOM BeHuMHy O

Tp; mHBIE MM po-
JMpYeMbIe MECTA CTHIKA 3ATIOJIHAIOT PACTBO-
POM Wi GETOROM NOJL AaBJICHUEM, A TAKKE
TPUMEHAIOT  PACUIMPSIOUHHACS  LCMEHT

Puc 112 Beronmie mmonkn
@~ CTHE HICIR ¢ KOTOMHOR, 6 CTHK T e
KDMTHIL 6 = FEOMETPRICCKHE PEIMEPM. IIONK

PHTEND, 2~ KONOMHA 3 - BETOR  3AMOHONMMHBANKA

it
ypb; 5 -~ pabouan apa

PpaBHOH CyMMe CABMralommx

yowmii no Beeit aumie viementa pn

OUHCTKe GETOHHBIX TOBEPXHOCTEH CHKATHIM
c

WM CTPYeii BOBI IO JABJICHHEM CLENJICHNC

GeTolA 3AMOHOIMUMBANIA CO CTAPHIM GETO-

HOM OKA3bIBACTCA MOCTATOMHO TPOMHBHIM M

INOHKK PaboTaloT KaK MOHOIMTHOE TeIo

3. Tuiue cruin. CThiki 51eMCHTOB C6OP-

HBIX  KOHCTpYKUMH  Knaccndumupyior 1o
1

no
padomui — rubne  (aehopMamoNHBe) 1
KECTKUE, 2) no Mamepuary — Keae3oberon-
HbIE, METAJIMYECKUE W TOJuMepHbie, 3) no
Xapaxmepy nepedasaesvix ycuiuii — pactay-
Thle, CAATHIE, WSTMOACMBIE M UCTLITHBALO-
mMe  CIHOKHOS HATIPAKCHHOC COCTOAHUE,
4) 1o 6udy CMBIKyeMLX DaEMENMOE — CTHIKH
TUIAT, CTBIKM PUTEICH, CTBIKH KOJOHH W Ap ,
5) no cnocoby nepedawu yeuauii, no Komem-
PYKMUBHOMY pewsenio i APYTM IPH3HAKAM
Jliobpie  cTBIKM  J0JKHBL  0becneynBaTh
HAACKHYIO TEpeAady  YCWIMH, TPOYHOCTD
CAMMX IEMCHTOB B 30HE CThIKA, HAZCKHYIO
CBs3b GeTOHA 3AMOHOJIMMMBAHMA CTHIKA C
GCTOHOM CTBIKYEMBIX H7IeMeHTOB CThIKOBA-
HHE TIPCIHANPAKCHHBIX HICMCHTOB, & TAKKE
KOHCTPYKUMiA, K KOTOPHIM NpEABABIAIOT
TpeBGOoBaHNs  BOAOHENPOHULIACMOCTH, OCY-
WECTRIIAIOT HA HANPAAIOEM LeMeHTe
@ Pactamyrhic  CTHKM  BHDOJHAIOT  a)
CBAPKOI CTAJNBHBIX 3AKNAHBIX jeTaleii, 6)




g won g2

NIZEN

Puc 113. Tubkue croiku

I — TPEXKYQTKOBAR PESHIHOBAK UIn O
JeHHA% TP K ecra, 3~
pacraop, 4 — Gutyunsie Matu, § 7;(epelnu it Gpy-

pHaIoM, 4YTOOBI OGECHEYHTH NOABHKHOCTH
TOM HACTH KOHCTpYKIUH NOCTC GCTONHO-
panns B Gurymmom mee (puc 113, 2)
METANIYECKHE  IIACTHHREL  IIPSAOXPAHSIOT
GUTYM OT BHITCKAHMS U3 [BA, €CTM OH

B CTMKe C DEIMHOBMM  YWIOTHHTCHEM
(puc 113, 0) pesuHoBas mMoAOCA NPHKICH-
BACTCH K NOBCPXHOCTH 9IEMEHTOB U 4EpE3
AfGH 3AKAMACTCA AHKEPHBIMH TaHKAMI
CrbiK TOCPE/CTBOM PA3HOOGPAZHBIX IIOMH-
MEDHLLX  ICPMCTHKOB  (OJITUICHOBHIC
NJICHKH, NOPOM30/, MACTHKM M KJICH) IpH-
sosen wa puc 113, ¢

4. Kecrkue crbikn. Tlog skecTKUME 110~
mavator  chiki (puc  114),  cmocoBubie
BOCTIPUHUMATD JCHCTBYIONHME HA CHOPHBIC
M MOHOJTUTHBIC sqemnm youmms (M, N u

THeH)

BIM  KECTKHM

COK; 6 — Gurymmoe

amer, mervulmwxu un«cmn«. 9 — pesmmosoe  CTHIKOM B MOHOIMTHBIX ~ KOHCTPYKIHMAX
mactw- SIBIACTCS B3AUMHO

ynaoTHenne, 10 — nopowson, 11 —
ka; 12— ki

CRADKOi BRIIYCKOB APMATYDbI, B) IPOIYCKOM
epe3 KAWabl WM Na3kl CTRIKYEMBIX 7c-
MCHTOB CTCPKHCH ApMATYphl WM GOTOB
€ NOCTCAYIOMUM HATSKCHHEM HX M 3a1lof-
HEHHCM WIBOB U KAHAJOB MCITKO3CPHHCTHIM
GETOHOM WM ICMEHTHEIM PACTBOPOM, ©)
CKICHBAHUCM  3ICMCHTOB  KOHCTPYKITHOH-
HBIVH TIOMMEPPACTBOPAMH € HCIIONR30BA-
HHEM COCAMHUTELHBIX ACTAJICH H3 CTCPKHE-
Boii apvaTypr TIpu 1IPOCKTHPOBAMMH CTbi-
KOB 2ICMEHTOB 1IPE/LyCMATDUBAIOT COC/HE-
HHA 3AKNAJHRX  CTACH, HCKToaomue
pasTHOANME MX MACTEH M BHLIKOMBI GETOHA

Ol THOKUMU NOHHMAIOT CTBIKH 3J1e-
MEHTOB COOPHBIX M MOHONNTHEIX KOH-
CTPYKIMH B MecTax JIehOPMaIHOHHBIX LIBOB
Ol NOTKITb! 0BCCIIEHHBATS GECUPENATCTBH-
HOE TEpEMEIUeHHE COCAMHACMBIX Hacteil
KOHCTPYKIWii T0ji BO3JCHCTBACM TCMTICpa-
TYPHL, YCQ/KH 1 HAGyXaHus HA, OCA/IKH
olop THOKHC CTHIKH BHITOWAIOT B BIIC
MCTAIUIMYCCKOTO MM PE3HHOBOTO KOMICH-
CATOpA, 3A/CHAHHOTO CBOMMM KOHIAMU B
CruKyemple wactu KoncTpykman (puc 113,a)
HIH B BHAC KOMIICHCATOPA W3 PE3HHBI, Sicpe-
BAHHEIX GPYCKOB, IPOCMOCHHOI TICHLKOBOIE
npsn, GRTymubx  Martos (puc 113, 6),
MCTANTHYECKON (i3 HEpKABEIOWCH CTaiu
W veamnoi) maacTimpl (puc 113, 6), ouun
KOHen, KOTOPOii 3ajelkiBalor B OETOH, a
BTOPOM 1IEPE/L GETONHPOBAIIHEM CMATBIBAIOT

b M

o

JAPHEIX CMCHTOB (paMuI y3en) Apwin-
POBAHKE TAKOTO CTHIKA ABIAETCH XapaKrep-
HBIM JUISt CAMBIX PAHOOGPAIHBIX B3AUMHO
Ix
HBIX CTCH, CTCHBI M NCPCKPHITHA, PHICIS C
KOJIOHHOM, BANKH TIOKPHITHS ¢ KOTOHHOT 1
AP, OHO COOTBCTCTBYCT Xapaktepy icict-
BYIOLMX YCHIMI 1 OBCCTICYHBACT YA0OCTBO
npon3BoACTRA pador HauGoAkmuE pacTari-
BAIONIHC YCHINSA JICHCTBYIOT B CTHIKC Ha
HEKOTOPOM yjanenuu ot kpas (puc 114, a)

b

= 0,25h
ra6d

Puc

114 KecTkuil CTX BIAIMHO TEPIENHKY-

a3 e

AAPHEIX 3 (pavmii ysen)
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Bo BXOAIIEM YITy BOIHHKAXOT 3HAMHTEb-
HBIC  MECTHHIE

JIA3 HX yMCHBINCRNA BXOAANINC YT TeTe-
CO06pa3Ho BHUIOANATS CO CKOCAMH (BYTav,
nynKTHpHAs MamA WA puc 114, a)

B 3aBUCHMOCTH OT IKCIEHTPHCHTETA TPO-
noamRof cumkt eoyM/N  y3en apmupyior
Mo puc 14,6 ww ¢ u 2

CTEPHU CTOMKH JAOBOIAT /10 BEPXa PUTEIA
Higkimiolo apMaTypy pHICTH 3aBOTAT B
croiiky wa Bemmumy l,> 10d, a Bepxuuc
PACTAHYTHE CTOPKIM — N BCTMAHY Ly
B 3aBHCHMOCTH OT KOJHHCCTRA PACTAHYTHIX
Crepxcieii Ures, WX OOPHIBAIOT B OTHOM
MM JIBYX CEYCHMSAX CTOHKH B IIEPBOM ceue-
Hum He BONCC MCTHEX CTCPKHeH, a BO
BTOpOM — He MeHee JBYX CTepkHCH  Xo-
MyTH CTOIKU IOBOAAT 0 BEPXA PHICIA, a
XOMYTHI pHIems — 10 BiyTpenteli rpami
Croiixi FCTH yCTpaupaioT byT, XOMyThl pas-

wengator 1o puc 114,2  Jlpyrum tanom
KECTKOTO  CTHIKA  ABIACTCS
EMEHTOB 1104 OCTPEIM  yIJIOM  (cM

puc 109) JKeCTKHE CTHIKH COOPHBIX KOHCTPYK-
il BHIIOJHAIOT — TIOCPEACTBOM  CBAPKM
BHIITYCKOB APMATYPHI MM CTANLHBIX 3aK1a/1-
HBIX feTaCH, CTSKKON Hepe3 TIA3hI i KAHAITEI
NpeBAPUTEIBIO HAIDAKEHHOH ApMATY PO
C TOCHCAYIOMMM  3ANOJHEHUCM 11A30B M
KAHATIOB METKOICPHHCTHIM DCTOHOM, CKIIEH-
BAHUEM  ONICMCHTOB  KOHCTPYKIMONHBIMM
BOpaMn ¢
COCAMMMTCIRRKX JIETATCH M3 CTEPKHCBOM
apmatypst JKCCTKOCTh CIBIKOB, BOCTIpHIE-
MAFONIX  U3rUOAIONIME  MOMCHTH, TpHHH-
MAloT HC MEHEC JKCCTKOCTH CTHIKYCMBIX
ICMCHTOB B CCUCHMAX, PAIOM CO CTHIKOM
eCTKHE  CTRIKM  COOPHBIX  KOHCTPYKLHiT
BCEr/A 3AMOHOIMMMBAIOT HOCPEACTBOM 3a-
HOHCHHS IBOB MCKIY HUMH GCTOHOM
“rBIKH COOPIBIX MIHT. JKCCTRUE CTHIKK
IUIATHEIX 9ICMCHTOB IPHMCHSIOT B CTEHAX,
MESK 1y ITAKHBIX TICPCKPLITHSX, B OKPBITHIX,
B T0JIAX M MHOIMX CICIHMANBHEIX KOHCTPYK-
nuAX  OGONOMKH, PeIEPBYaphl, LEpeesibl
WX B OCHOBHOM BHITONHAIOT NCPEIyCKOM
paGoveii apvaTypht BHaxecTKy (puc 115, a,
6), CBAPKOIi BHULYCKOB CTEpXKHEHt (puc 115, 6)
win sakaaanpx aeracit (puc 115, 2) lu-
PUHY MBOB MOKIY COOPHBIMH HTICMEHTAMH

Puc 115 Kecrruit cro miur

1= Geron samoNOAHBANNS, 2 — NETIENOR  BLYCK,

3~ TIONEPENHIR APMATYDA, 4 — BLIYCKH OPMATYPL,
6~ CTATHAR MACTAMD, TDHSAPCHHAR K

apwatype; 7 — ieewtnuil pacrop, 8 — maactim
VAKTAAKD, 9 — HIOTMPYiOIce NOKPHTH

oneMenToB  Gonbimeil  BhicoTH  Pactsop
(6eTos) AN 3aMOHONMMUBAHMA  CTHIKOB

TOTOBMTL HA
EMCA nevenTe B 5TOM Crywae 10lycTHMO
YMEHBIIATH PA3MEP 3A30DA MEKNY CTHIKYe-
Mblvu snemerTamu 10 10 mMm

Komtsr  cOOPHBIX  ILIAT — NCPEKPHITHi
(HOKpHITHIT) PCKOMEHAYETCH KCCTKO  3ae-
JbIBATH HA ollopax DTO CHKACT UpOJCT-
HbIe MOMEHTEI 1 IPOTHGLI LT 1 IO3BOIACT
CHWKATR PACKOA BCTOHA W CTATH HA WITO-
YOBICHHC EPCKPHITHIt DTO, B CBOIO OMCPCD,
CHILKACT CTOMMOCTh CTPOHTCILCTHA, TAK KAK
HA NEPEKPHITUS W OKPHITHS DPACXOAYETCH
npuvepo 60% Geroma u cTamM or X
obuero obbema B crpontescTse Ipumep-
ML KeCTKmiE CTHIK naneeH Ha OlOPaX NoKa-
san wa puc 116  Tlnomaas cTHIKOBbIX

yenopust xa-

WECTBEHHOTO U YA00HOro MX 3alONHCHUS
MCIKOICPHHCTHM GCTOHOM M IpHHUMAIOT
He menee 20 MM~ UL 9EMEHTOB BhICO-
Toit 10 250 MM 1 He menee 30 MM — s
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p to popmyre (389)
KaK 718 CTRIKOBLIX CTEPXKHEil pureseit
COOPHKIC TICPCKHTHA  C  KCCTRIMH
CIMKAMH IUTHT HMCIOT BCE TIONOKWTCThHBIC
KANCCTRA MOHOANTHEIX TICPCKpHITHIA
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Puc 116 JKecTkuii CTRK IUMT MEPERPHITHS

4~ nam, 6~ CTHKOBATHE WNT B Py
ypOBHE © pHTENSME; | — ITHTA; 2 — DHI
5~ GeTon 3amoHOMHBANIA

CrekoBanue IIMT B PA3HBX YPOBHSX
¢ purensvu (puc 116,6) ne’ecoodpasmee
CTBIKOBaHKA 3anoanuno (puc 116, 6), Tax
KaK NI03BOJAET NPOWIC YCTPABATE CKBO3HAIC
Kanajibl B NEPEKPHITHK

6. Croikn cBopubix pureaeii. Llercco-
06pA3N0 CTHIKOBAHME COOPHBIX HEPAIPE3-
HAIX  pureicii  IOMIBOAMTH B HYTEBBIX
TouKax WX orubaiomcii smopsl M, Tak Kax
B JTOM Clydae Ha CThIKM OyayT acicrBoO-
B TONRKO NOUCPEUHHIC CUMbl M yeT-
POIiCTBO  CTRIKOB  OKaspBaercs  Gonee
pOCTRIM OMUHAKO CTRIKH PUTCACH B HYICBHX
TOUKAX CHILHO YCIOKHSIOT KOHCTPYKIUHIO
KOJIOHH, NIOTOMY 4TO HA HHX NPUXOHTCH
ycrpaupath JUMHEBIC Komcomm ITosromy

b ypmm © purensvn

3

6 ~ CTUKODATNE TTIT B OTHOM
CTHKONOM KAPKAC, 4 — CTHKOBNE CTEAHM,

HAINAYAIOT JUIN NICPEAANH TONKKO HOMEpes-
HAX Can (ONOPHIX peakmuil), ynpyro-
ILIACTHYECKME — TIOUCPEHHBIX CHA M HACTH
ONOPHBIX MOMCHTOB (CTHYHOC 3aLICMIIC-
HiE), & KECTKUC — HONCPCUHLIX CILT i OlOP-
HEX  MOMEHTOB  (NOJHOE  dauemienic)
Onoprniii MOMCHT M BhmBacT pacts-
KCHUC B BCPXHCI HaCTH PUICIS i CKATHE —
» mwkneit (pue 117, a) Ero Moxno savienits
napoii cwn N = M/z, (puc 117,6), rae z, —
TICHO BHYTPCHHCH mAPH Ci

B npaktuke CTPOMTCIRCTRA  UIMPOKO
HPHMEHSIOT WApHUPHOE CIIBIKOBANUE Puzeieil,
TAK KAK OHO OKA3HIBACTCH GOJICE NPOCTHIM
NpH HIOTOBICHUH i MONTAKC 1O CpABHC-
HUIO C YNpYTOMMACTHYCCKIM WM KECTKUM

Craki pureacii
HO y GOKOBOI rpamit KooHihl (puc. 117)
Pasimaior TP THIA CTBIKOB pureneii c
KOJIOHHAMH  IAPHUPHBIC, YUPYTOIIACTH-
uecKue i KecTxie LIapHUPHEIC CTHIKM Tped-

HAKO NIPH  IMAPHUPHOM
CIBIKOBANMM PHICICH BCACACTBHC HEpAL-
ONANBHOIO  PACHIPEAETENUS  MITHOAIOUX
MOMEHTOB 110 HX JUIHHE PACXOA GCTOHA i
apMATYH B IETOM Ha 3AAHMC NONYHACTCA

] B I 4
Mr Mw‘
SONfTE =
7 4 q 2 1 /vi 8|
1- 7

Ak

Puc 117 Cxevbr yemuii b Criike pureneii
@ = YenoBNag, 6~ pacweTnas, | — KOAONHEL 2 — pureny
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Puc 118 Wapmpsii ctai
pareneii ma IPAMOYTONEHEX
KONCOJISX ¢ KCCIKOH apMaTy-
poii*

1, 5 — sakiage JeTams pures
K KoToMNb, 2 — CTHXOMA nO-
JocKa; 3 — saKnammas eTanh ko
owmi 4~ oncorn

vakcavatsiniv Ha puc 118 npusesena
KOHCTPYKIUA MAPHUPHOTO CTHIKA, IPHME-
B MHor

CrpoUTELCTBE PUreh OIUMPAKOT HA KOHCOH
U3 IITAMIOBARHONO IUIM CBAPHOTO 0BpEIKa
KOPHITHOIO TpOGHIA M UOBEPXy COCH-
HAIOT ¢ KONOHHOM IOCPEACTBOM MOHTaX-
HOit HI010CH, IPHBAPUBACMOI K 3aKTAAHAIM
jeransm purens m xotomms  Tomuiy
noA0Ch puIMaloT He Menee 10 My Ecau
JLTOUIA T CCYCHHS MOHTAXHOR HONOCH Gy €T
COOTBETCTROBATL PACHCTHON W3 yCTIOBHSA
ACTIMHOrO WIH HOTHOTO BOCHPHATHS OLIOP-
HOro  u3ruGaloniero MOMEHTa, TO TaKo#
crbi B yupyr
win okecrkuii  lapuupumic  Cruka  na
CranbHBX KOHCOMAX (C mOApesKoil Topma
pUreIs) ABTIAOTCA METATIOCMKUMH M Tpy-
JIOCMKUMH, TAK KAK KPOMC MCTALIMYCCKOf
KOHCOAM  TPEGYIOT  YCHICHMA  BXO/UIIEro
YIAa pUres JOMOMHMTEIBHKME KaPKACAMI
W BAKIQTHEME  JICTATAMH,  KECTKOCTH
TAKOTO CTRIKA HUKC KCCTKOCTH pHIens

B IPOMBIIIIICHIBIX 3TQHKAX C GOBIHV
HAIDY3KAMM HA NEDCKDHTHS [IAPHHHBLIL
CTRIK  pureseit ¢

3ATOKCHHMMH B KOHCOTb IPH GETOHMPO-
BAHMH KONORNEL 10C/IE YCTAHOBKI  BLIBEDKH
KapKaca CTATBHYIO TUIACTHIY, BOCTOHMPO-
BAIHYIO B HIKHIOKO YaCTh DUICIA, TpUBa-
puBalOT K IUIACTHHE, BOCTOHHPOBaHHON B
Kkoncons  TloBepxy —pUIENS  COCTMHSIOT
MOHTXKHBIMH 1OJOCKAMU WIH CTEPKHAMU,
UPUBADUBACMBIMU K 3aKIATHBIM JETATIAM
pureneii u KoJIOHHBL

Kak u Ipeawayui, 5TOT Crbik JETKO
MOKET ORITh NDEBPANCH B KECTKH, €CTi
YBETMUHTh IWIOWAL CCCHUS MOHTAKHOTO
CTCPKHS WM TIOJOCKH 0 PACHCTHOH

Ynpyzonsacmuueckuii  CTHK  WHPOKO
IPHMEHSIOT B IPakIaHCKOM M IPOMBIILICH-
HOM CTp se On
pasen NpM  CTHIKOBAHHH XPE/BAPHTENLHO
HAISKCHHMX pUrCcH, Tak Kak I03BO-
TISET YIPOATS MX APMUPOBAHMAC BCICICTBIC
HCKYCCTBEHHOTO DEry;MpOBAHIs ONOPHOTO
MoMme COOTBETCTBYFOIEIO YBCIH-
MEHHA NPOJETHOrO MOMEHTA, T € 3a CHeT
1IEPEPACTIPEACCHHA MOMEHTOB 1O JUTHHC
pHrencii YIpyroIIacTHICCKUE CTHIKM PO~
CKTHPYIOT TAK, YTOGH OHH BOCHPHHMMAII
We vence 50% ONOPHOrO MATHOAIOWICTO
MomenTa. FIX IPHMEHSIOT Ha KeNe3o0eron-
HBIX KOHCOSIX Komonn Omu orTmraiorcs
or CTHIKOB TCM, 4TO
CTCPXKHU MM TONOCH B  YNYrOLIacTH-
WCCKHX CTHKAX HPOCKTHDYIOT —pabowmM,

o, e

KCNCIOOETONNRIX  KORCONGH Ha  KOAOMHAX
(puc 119) /lo yCTAHORKI PHICAR B IPOCKT-
HOe TIOJONCHHC K HeMy Uepes OTBCpCTHe
¥ OIOPH GONTAMH PUKPENAOT HIBCHTAD-
HLIC MONTAXHBIC Yroki Yepes orsepcrits
B OTHX YIOTKAX pWICTh UPUTATHBAIOT K
KOHCOMH  KOMOHNL  aHKCPHBIMI  GOTTAMI,
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Puc 119 Wapmupnsti Crsik pureneii ma Korco-
anx ¢

I~ CTUKOBAX NONOCKA; 2 ~ JAKTATMMC NAACTHHB T
BepXy PHreNs 3 — 3AKIAMILIE WIACTHIL KOAONLL; 4 —
WHBEHTADHME MONTWNHIC YIOTKH; 5 — LIOR JAMONO-
AMTBARA® 6 — AnKepiHIE 60T
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Puc 120 Kectkuii GeckoHCONBHEI CTHK pureneit
a~ oGumii s, 6~ W Goky, 1
Geron samoHOTHUBANKS, 3 — BHITYCK

BUIYCKH WIOKHETi ApMATYDH, CBAPBACMEC ¢ TAKTTIBIMA AETAIAVH KOAOK
epuet padose

PMATYDHI DHIENS; 4 — BLUIYCKM W3 KOJOHNEL

crbtioum CTepaCii; 5 ~ WHARAS 3AKIZHAR ACTATS KONOMHEL, 6 — CLeMHIIl MONTAKNLUL CTOTMK W3 L1BCTIEPOB

7 ~ IIOHOHLE Ma3

TUIOWANb  CCHEHHs OUPEACIOT PACUCTOM
wa w6 [opmyna (389)] ot xeficmus upu-
naToii wactu (50%) OMOPHOLO pacuCTHOrO
WIrMBAIOMEro MOMeHTa,

KHTMITHO-T PAKAAHCKOM  CTPOHTCh-
CTBE MIPUMERSIOT GECKOHCOMBHBL dicecmicuii
cmbik pureneii (¢ MCIoIB30BAHMEM MOHTAK-
Horo crommka s mpennepos, puc 120, a)
On npocT B H3rOTOBICHMM M HC MeTal-
2106MOK_Taxoi CTHIK TI0AHOCTHI0 BOCIpuUI-
Maer cn mmon-

WTO YNPONACT W YACUICRIACT MOHTAX, TaK
Kak CHIDKACT KOTIHMCCTBO MONTAXHELX Y3708
B TAKHX CIBIKAX CTATBHYIO HAKTATKY, CThi-
Kylouiylo paGouyio apmarypy purenei s
MeCTaX HX OUMpAHMS, MPONYCKAIOT Hepes

a3, PEAYCMOTPEHHKI B OrOIOBHUKAX
KoNOWH  OCHOBHOW HEAOCTATOK  TaKoro

CTBIKA — BHICOKAS METAJII0EMKOCT
TIpu  pacnonoxenuu pureici B AByX
HATIDABJICHMAX  CTHIKM  PHIEJCH  OHOrO
CIIAIOT ¢ Beron-

Kamm, oﬁpazymnmmmﬂ K 3AMOHOM -
Banuu crhika OCHOBHOM HEOCTATOK Takux
CTHIKOB 3AKIO4ACTCH B HCOOXOIMOCTH THfa~
TCARHOTO MX 3aMOHOMMuuBanus  MonTak-
WLl CTOMMK U3 MBEIICPOB CHUMAIOT Cpasy
HOCIE 3AMOHOMMMBANNS CTHIKA, CCIM TONIC-
PCUHYIO CHTY OT MONT@KIbIX HATPY3OK
TOHOCTHIO  BOCUPUHAMAIOT CTATbHBIC 33-
KIa/HbIe 1CTaH

HKECTKHE CTHIKH PUreICi B IPOMBHILICH-
HOM CTPOMTCILCTBE (IpU GOBMUX HAIPY3-
KaX) BRIMOMHAROT HA KEIEIOGETONHBX KOH-
conax koo (v puc 119) Oy orimaror-
CA OT YNIPYIOMIACTHYECKUX CTHIKOB TONBKO

HBLX KOHCOMEH, & CTHKH APYrOro naupanse-
i PHICACH — C IOMONIHIO METAILIHHECKIX
Konconei Crulk purcieii TaBpoBoro ceuenns
(puc 121, 6) oTaMuacTCH oF CTRIKA purciei
UPSMOYTONILHOTO CEUCHMs TEM, AT CTHIKO-
BHIC (PAGOUHE) CTCPKNN aPMATYH OOXBA-
THIBAIOT KOJOHHY C BYX CTOPOH
Pactsrmpatomee  youne N = My, /2,
(e puc 117) BO BCEX KECTKUX CTHIKAX
(HACTHMHO B YUPYrOMNACTHNECKMX W map-
HUPHBLX) BOCHPUHMMACTCA CTHKOBBIMI 110~
JOCKAMI  (CTEPKHAMH), TIpHBAPUBACMBIMU
HA MOHTAXC K CTATIRMBIM 3aKIaTHHM Jc-
ransam purencii i komomms Ilieuo i

TeM, Wr0 IUIOW@Mh CCUCHHA CTHIKOBHIX  PCHHCH IAPHI CHI B CTHIKE Z, = ho — x/2, cca
CTepKHCl WK 11070¢ 3 ycno- cuny (—N) nepenaor mna
BHA  BOCTIDHHSTHS TIOJHOTO DACYCTHOLO — CKATYIO 30HY CCHCHHS CThIKA M Z, = o — d,

ONOPHOrO HATMBAIONIErO MOMENTA , BhITYCKi
M3 KOOUHA CTLIKOBLIX CTEPAHEIl cnapu-
BAlOT ¢ paGovell apMaTypoil CTHKYCMBIX
neverTon

Ha puc 121 mpueaen Xectxuit Crhik
pHICIcii, COBMEmERHbIli O CTHKOM KOTIOMH,

e ety (— N) NICPEAAIoT HA CRAPHAIC (IBKL
3AKNAHBIX  JICTANCH, 4YTO MEHee 9KOHO-
MuHO

B neppom clywae miomamh  CeMenus
CTBIKOBBIX 1I010C NPHHMMAIOT M3 YCIOBHS
PABHONPONHOCTH C  OMOPHOi  apvaTypoit
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Puc 121 Cren pureseii

a — commeuemusii crox pwereii n Komom; 6
ceenis; ] — CTUIIR HaKIBTKA; 2 — CBAPKA; 3 — OB
MKARTUE JETATH, 6 — CTHKOBHC CIOPXH OXBATS!

MOHTAXILIE YTOTKH 5
BAIOUHE KOAOUAY, 7 — AHKCPHUIE GOATH

purencit

Ay = ARy, (R, (388)

e Ay u Ry, — Iomans cevenus u pacuer-
HOC CONDOTHBICHHEC APMATYPbl UIEls Ha
onope

Bo BTopoMm ciydae II0ma/ik CTBIKOBhIX
nosoc

Ay = Mo, /(Ry7:) (389)

CTHIKOBHIC NIO0CH! K 3aKIaHbIM ACTA-
v pens ceapkoit (e puc 118 121),
TONUMAY TIOI0C IPUHAMAIOT HE MEHEE 4 MM

Veuue, BOCIPURMMACMOE OAIIM (h1a-
TOBBIM LIBOM,

Ny, = 0851, L,R,,,

(390)
OTCIO/IA CyMMAapHas JUIMHA CBAPHBIX IIBOB
¥, = 1,3N/(085k,R,,.) (391)

Kosuinenrom 1,3 yuursibaior Bo3-
MOKHOCTh BO3DACTAHUS MOMEHTOB BCIC-
CIBMC UX NEDEPACHDECICHUS HA OlOpe 3a
cuer  Heyupyrux  gcopmarmii - apMaTyphi

Tomumiy mpa h, PHREMAIOT He MeHee
0,25d 1 He MeHee 4 MM, a JUIHHY OMUHOrO MmBa
I, — we vewee 4d
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bk purencii Tasposoro
M

(OHOTHYMBANS,

4—

JlTMHa CBADHLIX MIBOB  IPHKPCILICHIS
HHKHUX 3aKJa/THBIX 1ETANCH PUIENs K CTalh-
HOH ILTACTHHE KOHCONMM €3 3aMOHOMAYM-
pamus crpika (cv puc 119)

Sl = L3 (N —~ EY(085h,R,..)s (392)

tae F = Qf — cura tpeuns, Q- onopuas
Honepewnas cwna, f & 0,15 — kospdumuent
Tpemus craiu o crami, R, — pacuerHoe
COUPOTHB/ICHHE CBAPHOIO 1MIBA

7. Crwkn cGopuerx koaonn. TIpu npo-
CKTHPOBAHMH KOJOHH W3 COOPHOTO KCIC30-
BCTOMNA CTPEMATCS K HABHAMCHUIO MUNKMAL-
HOTO KOIMMECTBA CTRIKOB, TAK KAK MX BLIION-
HEHHE CONPSKCHO ¢ GOMBIMMY TPYAHOCTS-
M, UeM IIDH CTHIKOBKE CTATRHBIX WU Jepe-
BAHEIX  KOOHH  C nonaraior B
HAMMCHEE HANPIKCHHBIX CCHCHHAX, TOCKOb-
Ky CCUCHMA CO CTHKOM ABIIOTCH MEHEe
KCCTKMMU 110 CPABHCHWIO € OCHOBHbIM
CeueHMeM KONOMHB JLs yl06CTBA MOHTAXKA
KOHCTPYKIMI B LEIOM 4JIEHEHME KOIOHH
HAIHAYAIOT TAKMM  OOPA3OM, HTOOM 110
3AMOHOHUMBANKA CTHIKOB KONOHH He Hapy-
WANACK TCOMETPHUCCKAS  HCHIMEHACMOCTE
KOHCTPYKIMil W HX OTACHBHBIX HICMCH-
T0B




TIpu OTHOCHTENBHO HESOMBIION BPEVCH-
Hoil HArpy3Ke A lepeKphiTic (10 5 KH/M?)
CTHK  KOTOHH OOINWO Rajnawalor ma

a) 8)

Bhicore 0,5 0,7 u ot yposHs
IO COIMAET YOBHAIC YCTOBNA T BHITON-
Hemus pador TIpm Gombmeii BpeMCHHON
HATPY3KE NPUMEHAIOT KeCTKMil y3en coem-
HOHHA pUresicii i KOJOHN Ha ypoBHE hepxa
WM B TOINIE NEPEKPHITHA

HKecmiue cmpixu CGOPHPIX KONOHN crio-
COGHBI BOCUPHHUMAT) H3THOAIONIME MOMCH-
TH, HOPMAILHEIC I IEPEPEILIBAIONIHE CHITH,
HO naubonee Tp;

2 JIEES 4
e o
v
(AR s SRR § o (e
1 Ll 7

nopnmcmmlmmu 110 CPABHEHMIO C mapHﬂp-
HBIMH CTHIKAMH, BOCHPHHMMAONIUMHU B OC-
HOBHOM HOPMATLHKIE CHIIB JKECTKOE CThIKO-
BaHue KONOHN IENECcOOBPA3IO B TOM CIy-
e, KOr1a 6e3 HEro HEBOIMOKHO OBCCICHHTS
HCOGXOIUMYIO  ICOMETPHICCKYIO  HEH3ME-
HAEMOCTE K TPESYCMYIO KECTKOCTH CHCTEMEL
B UCTIOM H MOMYMMTE 33jaHHLIC JKCITyaTa-
IUONNHIE KAUECTRA 31AHIS TIPH HaHMCHbICH
CTOMMOCTH €ro B Jieje

B mactosunee Bpems Haubo7hiIce pac-
NPOCTPAHCHHE TONYYHIM JKECTKHE CTHIKH
KOJIOHN, BHIOTHSEMBIE NOCPEACTBOM Ball-
HOIl CBADKU BHIIYCKOB paSoueii apviaryphi,
PACHONOKCHHBIX B CIICLUATHHELX

Puc 123 Jecrkuit cra Konoits (rin 2)
G- NpH seTpex yriommx whmyckax, 6 npn o
nyeKax, pacnonoxenix puMETpY  cencimn
1~ apuarypasie wenyexi; 2 - o T —
WA B TOAPEIKAX I — UENTPHDYIONAS NPOKZIKA

u Bonee xo-

(pnc 122), ¢
BAHHEM 110APE30K OHM OKasamMch HemeTal-

no C  apyrumu
THHAME KCCTKHX CTMKOB KoAoHn Hopwbt
JIOTYCKAIOT K71ACE GETOHA JAMONOMMHBAN WA
B TAKHX CTHIKAX IPHIHMATE HA CTYNCHN HIDKE
KJ1acca GeToa KOJORITH, CCAH PACHCT NOKA-
JHIBACT, UTO HTO HE BAMACT Ha €¢ HECYULyIo
CMOCOGHOCTS, 1O HE MeHee Kiacca GeToma
B20

BMECTO  CTAllBHAIX  PACTIPCACTHTE b IIX
THCTOB M NEHTPUPYIONIMX NPOKIANOK NpH-
MEIAIOT NeHTPHpYIouil GeToNNEI BhiCTYI
(puc 123) PasMepi BhCTyNa npummmaror
He Goee '/y COOTRETCTRYIOUICTO pasvepa
CCHCHUS KOJIONIBL, & TOMMuHY — He Gonee

Puc 122 Kecriuit cToix xorom (run 1)
~ CXeMB CTHKD f AETANE OrONOBMMEA | ~ UERTPH-

pyiomas mpoxina §=5 I

preme

SAMOHO/THYMBANNA, 6 ~
16 v ms oram
xncea Bp | sakpenonns cerox

25 wv DOpMBI 1 pasMeph  HOApElok

T HCIOM CT crepicit

C BBICOTY TIOPE3OK MPUHMMAIOT

ne merice 30 ew u e mence 8d (d — mamerp

e K 0 apmi-
——tl—§

poBamks cThKa KOTONH b [oM opwymy
(351)] npummvaior we merice 00125 B somc
NOAPEIOK yeTanapmupalor | 2 3aMKHYTHX
XOMyTa, OIMBAIOUIX APMATYPHBIC BIYCKH
@ Pacier CThIK IPOMIBOAAT B JARKCHMOCTH
OT Crazu ero pacoTH 1) 10 3aMoHOMIL-
BANAS CTHIKA — HA MONTAKHMC HATPY3KM,
CTBIK  YCIIOBHO TNPHHUMAIOT MIAPHUPHLIM,
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crhika — Ha
IpHEMMAIOT

2) mocle 3avomWOTHMBAREL
PACHETHRIC HAIPY3KH, CTHIK
FKCCTKHM
He3aMOHONMMYCHABIC CTHKH  PACCHHTHI-
sator 1o opmye (351) Ha MecTHOE CxaTHE
GCTOHA OrOJOBHMKA KOJIOHHEI TCHTPUDYIO-
il MPOKTAZKOW U STOM B IpaByio
wacth gopmytst (351) noGapmor yeune,
BOCTIDUHHMAEMOE APMATYPHEIMH BhIILyCKAMI

Nou = 0.50R A, (393)

e © — KodpQHIHEHT IPOAOILHONO W3ruba
BHIIIYCKOB ApMATYPHI, ONPEAETMOT 10 HOP-
MaM Ha NPOCKTHPOBAHHC CTATBHBIX KOHCT-
PyKImHil UpH pacueTHOl ammnHe o, paBHOI
JUMHE  BBIMYCKOB, A, — WIOMA/h CeeHus
BCCX BLUTYCKOB

3uavenue Ry ey yMHOKAIOT Ha KODBU-
HEHT g, = 0,75, yuuTHIBaOmuUIi HEpasHo-
MEPHOCTh  DACHPEIC/CHUS HATDY3KH N0
ueHTpupyionieii NPOKTAKOM, a 3a pacuer-
HYFO IJIOWAb Ajpe; UPHHEMAIOT ILIOMIATE
S7pa cevemis TOpUa KonOmMEL Ay C pas-
MepamH, HE NPCBHIIAIONMME  COOTBETCT-

BYIONIMX YTPOCHHBIX DA3MCPOB  ILTOWIA/ M
CMATHS Apey
3a mwiomanbh Ay TPAHUMAIOT TLIOWAL

UCHTPHPYIOUICH NPOKTATKH WIH, CCTH OHa
IIPMBAPHMBACTCH NPU MOHTAKE K PacIpenc-
aureanroMy CTy (M prc 122), miousas
TUCTA, P STOM GO yAHIHMICNE b
PACHCTE pa3MEphl HC JOKIbL

h
o=ib= |, S
v
b
<
% o~
N to S5
2
by
Puc 124 Pacsemioe cesenme
crha
1—6eton Xomomu, 2 — GeToH sa-

MOUOTHWBANNS, 3~ CETKH  KoCHCH-
HOTO apMHPOBAINS, 4 — paCTPECTH-
TN INCT, 5 — UCHTPHPYIOIan
NOKTIANKA, 6 — BATYCKH OPMATYPA

Ko7own u Gerona samoHomrumami (R,
W Ry ) YMHOKAIOT Ha KoopumienTh
yenoBuii PadOTHI, COOTRCTCTRCHHO pammbic
Yo = 0,917, = 08, 5) npu pacuete ¢ yuerom
3 mavenie ©

110 hopyte (136) p 3amcuMoCTH OT KIacca
Getona, ccau o peczoITaEncs o Becii
wupune nanbonce cxar anu, n 1o
TauGommmewy Kancey  Getons, eiam  mo
CRaTOi TpANM  pACHOIArACTCA  MACTHMHO
Geron W HacTIHO BeTon

QOTBETCTBYIONIUX PA3MEPOR TIOMANH A,
& TOJNIMHA HCTA I0JDKHA GHITH HE MCHCe
MAKCUMATRHOIO PACCTOSHMA OF KPas JucTa
70 HeHTpUpYIOmCH MpOKTAKK

Pacyet 3aMOHOIMYCHHEIX CTHIKOB KOJIOHH
NPOM3BOAAT  KAK  BHEHCHTDEHHO ~CKAThIX
INEMEHTOB C YYCTOM CICAYIONUX yKasamuit
1) MpH APMUPOBANIMH COTKAMH OFOJIOBHMKA
KOJIOHHbl M OETOHA 3aMOHOJMMUBAHHA 32
PACETHOC NpHRMMAIOT covemue CThIKA bh
(puc 124), B npeAeIaX KOTOPOIO PACHOO-
JKeHbI CeTKH; 2) NP APMHPOBARMU CCTKAMHU
TOMLKO GETOHA KOJOHHRL 32 PACICTHOE TIH-
HUMAIOT CevemHe, B NPEaENaXx KOTOpOro
pacionokena cetka (cm puc 122, ), 1u6o
BCE CEMeHHE KOJIOHNbL, HO 6C3 y4era Kochen-
HOro apmmposanus (cM puc 122, 6), npou-
HOCTH CTHIKA CUMTAIOT OOECTICYCHHOHN mpH
BLUIOTHEHUH YCIOBUSA TIPOYHOCTH TIO 0HOMY
w3 OTHX PACHCTOR, 3) 3a PACHCTHYIO IpU-
HUMAIOT NPHBEACHHYIO IPHIMCHHYIO TIPOu-
HOCTHL GeToHa, onpeaensemyro 1o Qopmyie
(352), 4) pacucTHHE CONPOTHBICHUS HETONA
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xonomubi, B Qopmyne (136) ywurhmaior
MUHMMATBHOC 3HAUCHHC |

TAKENO HATPYKCHHBIC KOTIOHHbI KBA/IPAT-
HOFO COHCHIA CTHKYIOT WIAPHHPHO 1O Cipe-
PHUECKOI TIOBEPXHOCTH ¢ OBPLIBOM Pado-
ueil apmaTyphl B cyxom cmuike (puc  125)
Takue CTRIKH SBIMIOTCH TIPOCTBIMI B U3FO-
TOBACHMH 1 OOCCTICHMBAIOT OHICTPYIO PHX-
TOBKY KOJIOHH B NIPOLCCCE MOHTAXA, & NpH
IKCTUIYATAIH — PABHOMCDHYKO U [ICHTPA b~
HyIo Tlepenaty AABICHMA OT BpImCCTOMMICH
KONONHEL N HIDKECTOAMIYIO B mapHupipix
crhKax ¢ oOphIBOM paGoucii apmatyph
CMsATHE GETOHA NOM CHEPHIECKIMI TIOBEPX-
HOCTAMHU W TIEPEKOC KOJIOHII B MAPHHDE HC
BRIZBIBAIOT TICPCHATIPAKCHHI B JOHE CTHIKA
H ero NoBpeKaCHHH

Pasuyc KpuBMINBL R, BHIYKIOH 1O~
BepxHoCTH NpuiivaioT panubiv (1,2 1,5)h,
e h — pa3mep Gobineii CTOpONH! NoNepet-
HOTO CCHCHHA KOJIONNBI, PAMLYC KPHBHIHBI
Ry BOrHYTOH HOBEXHOCTH MPUHAMAIOT Ha
5" 8% Gompume R,
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<254

Pric 125, Illapmupnbtii croix K070
& — OGuWABIL, 6 — APMUPOBAME CETKAMH; &
BCHIAR aDMATYPA B BMIE CETOK; 3 — XOM:
6~ Geron savoHOMmARHS

AyTH,

KOWIbI CTHIKYIOUUXCS  KOJOHH  ApMit-
PYIOT TUIOCKHMH CCTKAMH TIO DAciery Ha
ectioe ckatne [opvyna (351)]. Maru-
Gath Tephylo ceTKy 1O KOHTYY Ceph
Heoda3aATENLHO

B CIPOUTCBCTBE TEMIOBBIX AICKTPOCTAN-
it IMPOKO NPUMEHAIOT CTHIKH KOIOHH ¢
IPUTOPIOBAHHBIMA HOBEPXHOCTSIMU OHK HE
TPeGYIOT JONONHUTEARHOTO PACXOAA CTATH
Ha 3aKNa;IHBIC M HAKJIAIHBIC YacTh i obecrie-
WHBAIOT, G1Ar0APS OTCYTCTBUIO 3AMOHOMH-
WMBAHKA, HANOOJICC MHIYCTPHATBHME YCTO-
Bus MonTaxa JIns 0GCCICHCHUs HeOOXO -
MO NIPOYHOCTH CThIKA KOMOHHEI H3IOTOB-
JOT HA 3ABOAAX CLICTRIO» HA BCIO UIMHY
C yeTanoBKoit B ONANYOKY B MCCTAX CTHKOR
PA3NeUTENBHBIX  CTAMBHEIX  JucToB  Tlpu
PACYETE NPOUHOCTH CYXHX CTHIKOB KOJOHH
(chepiieckuC CTHIKH, CTBIKH C NMPHTOPUO-
BLIMH TIOBEPXHOCTAMU) Ry req YIHTHIBAIOT C
KoaUIHEHTOM ycnOBHIE PABOTH  CTRIKA
0,65

Bo BCEX CAYHASX CTRIKH COOPHBIX KOJONH
JOTKHBL GbITH HE MCHEE A0JTOBEHHbI (IPOU-
HbI, OPHECTOIKH, KOPPO3UOHHOCTONKS), UeM
OCHOBHOH MATEPHAN COCAMHAEMBIX ICMEH-
TOB M JIOJTOBCUHOCT 3AHAA B IEIOM

TTpiMep pacuera IPOUHOCTH i TPCIHO-
CTOMKOCTH KECTKOTO CThIKA KOJIONH HIPHBCEH
B TTOCOBHH 10 MPOCKTHPOBAIHMIO GETONIHIX
1 KETIE300ETORBIX KOHCTPYKIH W3 THKEN0-

CyXoli CTHIX KOROHHA; ] — NPOAOTbHAS (PAGONAS) ApMATYPA, 2 ~ KOC-
iTycK

paGOuCH  apMATYPH, S — CrLXOBLE HATAZKH,

TO M NErkoro GETOHOB, BBHIIOMHAEMBIX Oe3
UIpCABAPUTETLHONO HATIDSXKCHUA apMATYPHL
(M, Crpoitmsar, 1985)

§ 31. Pacuer npounoctn cevenmii
HA BO3/ICHCTBHE MOHTAMHBLIX YCH/IMI

1. O6ume csemennst. [Tpn oriycke Ha-
THKHBIX  YCTPOHCTB 1 CHATHM TOTOBRIX
EMEHTON ¢ (GOPM, TIPH XPAHEHIH, TPARCIIOP-
THDOBAHMM W MOHTAXC OICMCHTHL MOLyT
HCIBITLIBATH PAIHOOGPAHAIC JOTIOTHITC b=
npie narpyski Bosaelicrsus ot muX Moryr
CyMMUPOBATLCS M Pa3pymIuTh  HJIEMCHT
H0510My BCE HJCMCHTH 1 OCOBEHHO Npes-

p 3 ac-
CHHTRIBATH 10 TPOYHOCTH WA  HCBBITOJ-
Heffiiice CyMMapHOC BOACHCTRHC HATPYIOK
TIpM CHSITUM TOTOBRIX 97EMCHTOB C )OpM 1
MX XDAHCHHH OT NEBAPUTEABIOTO O0Ka-
TS GCTOMA, TPAHCTIOPTHRIX M MOHTAKHHIX
HArpY30K

Vewus npeapapuTennioro ofxaTus Ge-
TOHA MOTYT OKa3aThCsl HACTONRKO BHICO-
KHMU, ¥TO BO3MOKHO PA3PYLICHHE IEMCHTA
OT pa3/laBIUBanus MM pasphiBa  Geroma
COOTBETCTBCHHO B CKATHIX W PACTAHYTHIX
30HAX HAnGOJIEE ONACHBLIX HOPMATBLHBIX Ceue-
Huit onementa (puc 126) MiMenno mosrom
BCC IIPE/IBAPUTENLHO HALPIKCHHBIE HIEMCH-
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4 — CXEMA HATPRKENNO-HEHOPMHPOBUINOTO COCTORMIS, § — CXCMA YN W A pAWCHHE

1 PACHCTHONM HOPMAToHOM CCsCHiLH, o — PACHET)
Wi, 3 — TPCINL B 30N PACTANYTON YCuTHew P, 4 — 30H, pACTAHYTA%

Hysenax v
yownem P 5 —soma caatas yoanmem P

ThI PACCHMTRIBAIOT HA NPOYHOCTh B CTANMK
JX IPCBAPHTEALHOTO OGKATHSA YCHIHAMI
HATpAracmoil ApMATyPhl, T € B MOMCHT
OTTycKa HATHKTBIX yCTPOWCTB 3a pacuer-
HBIC BHEIINKE HATPY3KH IPHIAMAIOT yCuiue
Py, neiicTBylomee B Haupsraemoii apmarype
K KOHIy OGXATHA GETONA, T ¢ KOTAA Cpeil-
e T OPMALLIH YKOPOHENMS BETONA £ o
JIOCTHTAIOT MAKCHMATLHBIX 3HAMCHHil, pas-
WX 000165 (£, may < Epy & 0,002, 1OTOMY
UTO W3-3a KDATKOCTH BPEMENM OTIYCKA
HATAXHMX YCTPOHCTE CpeAHue Hopmrun-

HOC cevcnme |~ UCHTPATEHAX OCE, 2 —

TOUHOCTH HATSKCHMS APMATYDHI, IPHHH-
MaoT 7y, > 1 B dopmyne (75, of—
LOTEpH HAUPSKCHUT BCICACTBUC OBKATHA
Gerona (UpH HATAKCHUH ApMATYPHI HA YIIO-
prI)
B W OT TOYKM
younus P pasamMalor  OEHTPANbHO  (CM
puc 15) u BuemenTpeHno (cM puc. 126)
oGkaThie s1eMeHTR TIpU 5TOM YUHTHIBAIOT
BpEMS HATSKCHMS ApMATYPBl /10 3aTBEp-
JCHMS GeTOWa MM NOCTC 3aTBCpACHUS
Gerona (HATAKCHHC ApMATYPH Ha OCTOH)

Hble Tpee;

GoTona e YCTeRaioT MPORBATHCH 10T

HOCTHIO).

Py = Ay (4O = S manlis)

= Ay UnOspr = ) =

= A5 (V5O — 330), (394)
0,00165 2 10° =330 MIT

2. 1 apmarypsi na ynopsi. ITpu
ocegon ofcamuu pacier va cury Py [em
(opmyay (394)] npomssoasT no amazormm
C PACYCTOM NPOYHOCTH BHCNCHIPCHHO CKa-
THIX D7ICMEHTOB CO CyHaMIBIMI HKCIEHTPU-
cuteramm ¢, (em § 26) 3a pacuernoc
IPHHEMAIOT CONPOTHBACHNE GeTona R, C00T-
BETCTBYIONIEE €10 NEPEATOMHOM IPOYHOCTH
R,, npu xoadduuuente yenosuii paGors
Gerona ypy BuusEHC UPOTWGA He ywHTH-
cedeHus cuuTaloT obecne-
wenHoi, ccu Py, <N, Tlpu eneyenmpen-
oM oGoicamuu BEroNa pACMETHOC yoHTUC

(395)
rie A, - niomans cedenus wanpsraemoii  Bajor ITpowiio
apMaTyphl, PaclioNoXeHHON B 30me, Haubo-
nee oxatoift or neiicTBMA  HATPYSOK B
crajum war |
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HPOYHOCTH ICMCHTOB Ha oGKaThe CHiIof
P, ARATIOTTNCH PACICTY IPOHOCTH BHCIEHT-
PEHHO CKATHIX it cn-

HAIDDKCHIA B APMATYPE A,, NPEBLNIAIOT
pENel  TCKYHECTH #  NpEIBADHTCIbTC
B Hell IOTHOCTLI TOTATIAK TCH

g0l N o BHemHEX marpy3ok (cm § 26)
B 3ABNCAMOCTH OT BHICOTH GCTORA OKATOM
30mH

Pit Ry +Yi6RspAsp — Rocy

(396)
Rb (396)
DA3MHAIOT 1BA CAyHAs
@ Coyuaii  1— &= x/hy <G (Gomume
IKCUECHTPHCATETH) ~ VCIOBHE  TPOYHOCTH
(P; < N,) uveer nux (oM puc 140)
Pre < Rybx(ho—0,5%) + ReeAiho =) (397)

@ Cuysait 2 — & = x/ho > &g (Mammie oxc-
wenTpucHTeTH) Verone mposwocT (Py <
< N,) mvcer Ba

(e § 11) Tlosromy npemapiTELo
HAUpSKeHHAs apmatypa A, ©
YOWUSIME  TIPCIBAPHTEILHOIO mnpmenm
yuacTRyer B paboTe ojeMeHTA HA BHe-
TIeHTPCHHOE 0BXKATHE MPAKTHYCCKH Kak He-
HATIpSTAEMAS APMATY)

BoJIblLie NPCABAPHTEILHbIC HANDDKCHIS
apMATYPH A,, He JOMYCKAIOT, TAK KAk K
MOMCHTY PA3pYICHHS 3JIEMEHTA OHA MOTYT
He ToracuThes OCTATOUHBIC NPE/BAPHTENb-
HbIE HATPKEHHS APMATYPHI Ay, OyAYT CyM-
MAPOBATECA €O CKMMAIOUAMA YCHIMAMA OT
BO3NCHCTBAA BHEIIHNX HArPY3OK M TeM
caMBIM GYIyT HOHHKATH HECYNIYK) CHOCOD-
HOCTh JICMCHTA B CTAAHR OKCILIYATATUAR
THpourocTs cc'lcmm canTaloT  obecrieyen-

Pre < agRobhf + RyAi(ho ~d), (398) 1P
woil, e Pe < M,
e oy = &g (1 - 0,58g), € = ho — &, + M/P, 3. Harswenue lpmnypu ua Geron. Ilpu
3navenne Ep upn i apma-  ocesow

Type B MeHee oOXaToil 30HE onpene-
ot 1o popmyse (135) Tpn mamunn
B Meree 0GXaToM 30HC HAUpATAGMOIl ap-
MATYpH 3madennss Ep M O OUPEACIIOT
no npmiok. 17 m 22, npHAEMAS Yy, = LI,
a knacc GeTona, pasHblil €ro nepeaaTouHON
npourioctn Ry,

B caysac | muenentpemioro ofkatis
aeMenTa B pacTsmyToll 30me oGpasyIOTCH
TpemuEnt (cM pue 126) Tlpa 3arpyskennn
JIEMCHTA BHEIIHAMI HATPYIKAMA 9TH TPELIH-
Hbl 3AKDHIBAIOTCS M CTAHOBATCH HERMIM-
MHIMH L1 HeBOOPYENToro T1asa Ojnako
OTPHUATEIHHOE HX BO3ACHCTBAC HA TPENMHO-
CTOMKOCTL PACTAHYTOM 30HBI (OT BHEIMUX
HAUpY30K) ieMenta octaercs  TpemmHO-
CTOMKOCTE 9JIEMEHTOB, MMCBIIAX HAYAILHAIC
TpCIANBL B CXATON 30mE (OT BHELINHX
HATPY30K), Beer/1a okasmBactes na 10 15%
HIKE  TPCIAHOCTORKOCTH  91eMCHTOB, HE
MMERIIIX TAKHX TpEIUtn VCHIHE B HANpPS-
racMoil apmatype A,, pactoiOKcHROM B
oxatoli 3ome (cM puc 126), B pacuere
NPOYHOCTH DJIEMEHTOB HA  BHENEHTPCHHOE
oBXKaATHE e YHHTLIRAIOT ITO 0BYCIORIIEHO,
TEM, 4T0 B ciydae ueGobUMX B HEl
YO UPCABAPATEHHOTO  HANPSIKEHMS
{4, <024;,) obman paswoacicTayioman
yermili OOKATHS AICMENTA OKAILIBACTCA
Gaskoii K paroxeiicTylomeii yormii Ha-
HpATACMOli APMATYPBI Ay, PACHONIOXEIHON B
PACTARYTOI (0T BHEIIHWX HAPYIOK) 30HE
BeaencTsue 3TOro B CTAZMM  PA3pyLICHMS

aTsRe-
MU KA GCTOM SMGMERTA BCeH CHMMETpHI-
oMl OTHOCHTCRHO ero mpojoBKOl  ocK
apMaTypHl na M0BoM aTaTie oBXATII GeToa
yenoniie (394) mveer Bua

P = Y60 con 2455 (399)

70 0BYCIHOBIIEHO TeM, HTO TOTEPH HAIpS-
Keikii B APMATYpe OT YKOPOHCHWA GeTona
PR er0 OGKATHN KOMICHCHDYIOTCS HATSIK-
HBIMH yYCTpOTCTBAMM  (HCTIDEPLIBHAS 1101~
KauKa MACHa B JIOMKPATH, NOABAHIMBARKE
rack) K MOMCHTY NpOABICHIA CpHHX
MaKCUMaJIBHBIX  Achopmanmit - yKopouenns
BCTOHA £y o MPE/BAPATENLHOE HAIPIKEHHE
B APMATYPC COXPAHJCTCS HA YPOBHC 3a7aH-
HOLO 3HAYCHHAS Oy o [IPOUHOCTE HOPMAIL-
HBIX CCHCHMI 5JICMERTA CYATAKOT obccneyen-
Hoi, ecim cobinogactes yeopue P < N, 1 ¢
P = 4302y = AR, (400)

Tpu aieyenmpenio o6ocampix SIeMenTAX
© HATSKCHHCM ADMATYH HA GeTOH pacver
UPOMHOCTH HOPMAJBIbIX CedeHuii  pom3-
BOJAT TAK JKe, KaK W IPH HATSDKCHUM
apMaTYpH Ha ylloph!

0 AWAJOTHN ¢ HATSKCHNEM APMATYDH
HA YIOPLI, YCHIMS IPEABAPHTENLHOIO HAIIPS-
KCHIA APMATYPH Ay, HE YUHTHBAIOT 3
BREIIITION. HATPY3KY TPHRAMAIOT yorae P
[ew dopmyay (399)]

0 MHOTHX KOHCTPYKIMSX HE ylaercs
OMIHOBPCMERHO RATAIHBATS BCIO APMATYPY A
HATATMBAKOT €€ HOOMEPCAHO OTACHALHAIMA
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TIpn HATSOKCHHA KaXiod To-
Tpynms
9IEMEHTA W CHIKEHHEe INpeTBAPHTCLHOIO
HANDSKCHRS B PAHCS HATSIHYTOH apMaType B
STOM CiTyvae BETIYHHY NOTEDH NPEIBAPH-
TENLHOTO HANIPAKEHNS APMATYPHI B HEMEH-
TAX € HOCTOSHMHEIM TIOTCPETHLIM CCHEHHCM
oupesICIIOT 1o NpUBKeHHOI dopMye
o A";ﬂ 330<
s

rie Ay, B Ay, — WIOWALA CeYEHU COOT-
BETCTBENHO BCEX TPYINI HATIPATACMOit apma-
TYpH W HOCHCAHCH TPYNILI HaupAracMoi
apMaTypht

VMCHBIICHAC BETHUMKAL TOTEPL G TIPH
HATSDKCHHM APMATYPBI HOOYEPEAHO TpPyI-
HAMA OBYCIIOBJICHO TCM, UTO HCHCPHAHMC
[POYHOCTH KOHCTPYKIAH MOXKET HACTYIHTH

TpynuaMa

280 MITa,  (401)

PYROLIAACSH) IPH OGKATAM IIEMEHTA HE CMe~
maercs €r0  IOTIepeHHbIX  CCYCHMX,
HOITOMY JIONOJIHATE ThHbIA IKCUEHTPHCHTET
yeunns o6katis Py He mosunkact Hampsi-
racMas apMaTypa ¢ AHKCDAMI HA KOHLAX
(Uy4kn B KaHajaX, Ua’ax, BHIEMKAX MITH
34 IPESIENAMA CeHEHN) M3-3a HATMINAS 330~
POB MeXly apMmartypoil m GeToHom Tepe-
MENACTCs B NOMEPEYHBIX CCUCHMAX JIeMeHTa
PR €ro OGKATAW, N0ITOMY MOXKCT BOHH-
KaTh  JOTONHHTCIBLHLIA  IKCHEHTPHCATET
yomms obkatas Py, a CICIOBATENLHO, I
OIACHOCTh PA3PYILICHMS CMCHTA OT NpO-
nospHoro mi3rnba Ilpn pacyere npounocTH
eMeHTOR ¢ HApsracMoli apmatypoii 6e3
AHKCPOB YUATHIBAIOT BIMAHMAC JOTOMHATE M-
HOTO mpormba 3IEMEHTA B  ILIOCKOCTH
JCACTBAN MOMEHTA, KAK NI /IEHCTBAN CA/IH
N or shemmmx narpysok (M § 26).

npR oc HATIDKCHS
PYNIE APMATYDH, KOTJA HEyHpYIfie me-
(opMam 06KHMAEMOii 30HH BeToHA J0C-
THTHYT CBOETO NPEIC/LHOrO 3HAUCHIS 1 He
OKAXYT BINUIHAA HA CHWKCHHE NDEIBADH-
TENLHOTO HATIPSKCHIS B ADMATYDE TIOCIC]T-
Hell rpymmL wiomamko Ay, —

B aieventax ¢ repevemmM onepe-
HBIM  CeYeHHeM M OMMHAKOBLIM YCHIIHEM
oBxaTHs JeopmaIA GETOHA OGKIMAEMOTE
0B HMECT MAKCHMAJLHOE SHAYCHHC A
HAMGOJICE HAUDIKSUHIX YUACTKOB, A HA
OCTANBHOM JUIMHE 2JIEMEHTA HANPAKEHUs 1
nedopmanum GyAyT HOMIKCHHBIMA B aTom
CIIyHac TIOTEPIo YOI OGKATAS NI CpyIi-
HOBOM HATSDKCHHH APMATYDHI ONPENEIMIOT
CYMMADHBIM YKODOUCHHEM GETONA, BEJMMHA
KOTOPOTO GYAET MCHBIIC, 4eM B AEMEHTE
HOCTORHHOTO CeuCHMs

Ay -

24y

) 330 < 260 MITa, (402)

rac A, W A, — HAMMCHBINAZ W HAHGOb-
LA ILIOWIAH TIOTICPEMHbIX CeueHTIi 06K~
MAEMOro. VICMeHTA

JUIs 2EMEHTOR C HOCTOARIKIM HONEpe-
whiM conenuem (4, /A4, = 1) ycrosne (402)
nepexoant B hopmyay (401)

Tlpn TpYIMIOROM HATSKEHIH APMATYHI
32 BHCIINIOI HAIDYIKY [IPHHMAKOT
Py = A7 (0551 — ), (403)

, OUpCACILICMBIC

4. Vuer npopoasuoro uiruéa. Hanpsrac-
MAs ApMATYpA €3 AHKepOB (CAMOAMKe-
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B fHX nydSKax, IIOTHO TpH-
KATHIX K GETOMHY, JIONOMHATEMHHBI JKCEH-
TPHCHTET CHthl OGXKATHS Py He BOIHAKACT

Tipuwep. TpeGyercsi NPOBCPHTI NPOYHOCTH

peBpucroil sl (puc 127) B CTaum HITOTOB-
nowns [Unua winTer 12 W, Banpscaewas ap-

4P15K 7. ua 5}’(1 B I
Dy e w
B p
s !
37 |
<
9 et
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Pic 127 Pacteruioe ceserme pe6-
PHCTOI WITHTHL

a -~ nauTa BecOTOR 450 MM, fi—TO
e, 300 Mm




matypa w3 Kawatos kmacca K-7 (4Q515 K-7,
Ay = 5,66 cM), yaTsKenHe apMATYPLl HA YIOPLT,
UPC/BAPUTEALNOC  NAUPSKEHHE APMATYH  C
YUCTOM NEPBEIX MOTEPH NPH Yo > L Oypy =
=914 MIla, nepejatounas upouHocTs Geroma
Ry, =25 MIla, cobcrsenumii bec wmmsr 74 kH,

KIBIC 1
80 o or Topua mawT; apuiarype weree exatoit
30mm A, = 0785 5 v (1710 AL
R, =365 MIIa); A,z 1076 on? = 1076 ww?
(15 Bp-l+ 724 Bpd, R, =370 MIla)
Pemenue. Mo upwiox 3, Ry= 14,5 MIla
@pn y;=1) m R,=16 MIla (upn y,, = 1,1)
Monaxuyio apwatypy 125 5 Bp-I (4)) b pactere
e YHHTHBAIOT, NOCKONBKY JMAMETD €¢ MCHBIIE

Onpesestien paccTosmme oT Bepxueii rpan

ceuenn 10 papmogcHcTBylome yow i B ap-
varype S
RiAuay + RAa;

a=

Rodyy 4 RyAy,
_ 365 0785 554 370 1,076 145
365 078 31 em
365 0,785 + 370 1,076
Crezosatenso, g = h — a =45 - 3

3 puc 127 aj,

Mo dopmyse (394),
P = Ay (130,91 — 330) =
=330500 H

25 + 4,5/.

566(914 — 330) =

C yowmnsmm B GeTONC PACTARYTON 30HL OT
BOVICHCTBHS P CYMMHPYIOTCS YCILTHS OT B03-
JeiicTans M — ONOPIOTO WATHGAIONETO MOMeITa
OT COBCTRENNOrO Beca WMTL N ce LojbeMe
3 HETAW (33 ONOPL NPUIMMACM MOUTAKILIC
uelnu), © yHeTOM KoXpuimenTa MitAMHHOCTH

|4 BETHUHIA MOMENTA (UL HOTOBHIbI M-
pmlu TR

’74'*05

=1,5 kH m =150 kH cm, Torza
e=ho~a, + M/P =419-554150/3305=
=368 cm
Ulnpina pebipa Ha ypoBNE LERTPa THXCCTH ceve
MWt HANPATACMOI apMaTyphI (W3 NOAOGHH Tpe-
YrOMLHAKOB)
165 ~ 10

b=10+ T 5

M

10,7 em,

Ay =0, Ay=0
Mo opmyse (396),

0500 + 365 78,5 + 370 107,6
14,5 1070

=215 cm

M3 upmiox 17 upx R, =25 MIla npx
Bepxucii  apmarype Kuacca  A-IIl  waxomar

0,604, nockomKy &= x/ho=21,5/419 =
513 < Eg = 0,604, npouocTs cevenns npose-
PHIOT w3 yexomma (397)
Rybx (ho —0,5x) = 14,5 107 215{419-0,5 215) =
= 1147 10° H wm & Pe = 330500 36
=1213 10° H mm (=5%), T ¢
npounocTs
obecnevena

WINTH B CTA[MH  H3COTOBICHHS

§ 32. Kamenusie s1ementnt
KOHCTPYKumii

1. Ocenoe cwarue. [IpAMEPOM NCHTPAIE-
HO-CXATBIX 3JICMEHTOB KAMCHHEIX KOHCTPYK-
WM MOTYT CIyKWTI BHYTDSHHHC HECYmue
CTOAGH MHOTOITAXHBIX KAMEHHBIX 37aHMI
CroBhl BOCHPHHEMAKOT HATDY3KH OT KpOB-
I, 0 UEPEKPRITHA K M -
Hux nepexpurait ECIN TpEMMKAIOUme X
CTOI6AM IIPOYOHEI PABHONPOJIETHBIC H BE/H-
UHA BPEMEHHON HAIDYSKH HA HCDEKDHITAS
HEBCIMKA MO CPABHCHMK) C COBCTBEHHEIM
BECOM TICPEKPHITHS, TO O/(HOCTOPOHHEE 3ATPY-
KeHne CTOA6A BpeMeHHOH HArpy3Koii He
SBIHETCA ONACHBIM, B 3TOM CITy9ae CTOAGR
PACCUNTHIBAKOT HA LCHTPAILHOC CKATHE

TIpn OueHKe NPOYHOCTH CeucHmii AMOPY
HATPKEHAT B HCHTPAJLHO-CKATOM 3JIEMEH-
Te KIAIKH NPHAAMAIOT NPAMOYIOJLHOM ¢
OpAWRATON, PABHOI O BEIMIMHE pPACYCT-
HOMY CONPOTHBIICHHIO R OCCBOMY CKATHIO
KAaakn BO3IMOKHOCTh PaspylCHAs CKATHIX
2JIEMENTOB /10 MCYEPUAHMS NPOYHOCTH, W3-
32 BIMSHIS TIPOJIOJILHONO W3IAGA 1 YBEIH-
ueHnst ieopMannii BCIEICTBAE NOJI3YIECTH
MaTepAAA HpA JUMTEHHOM 3a1py>xennu,
YUHTRIBAKOT KOMpPUImEHTAME @ M

cCylIylo  CHOCOGHOCTD: mmuxmn Xa-
MEHHBIX KOHCTPYKUMIT [PH  NEHTPAILHOM
CKATH CYnTAIOT 0GectieaenHol, ecim cobmo-
JacTes yeosne
N < mgoRA,

—NN/N,

(404)
(405)

rae N — pacuernas npojoJibuas cuia, my —
KO3(pUIHEHT, YUHTHBAIONMH BIAHAC LT~
TCLHOI HAPY3KH, @ — KoabdmEEeRT Tpo-
AomHOro wirnGa (tabx 16), R — pacuer-
HOE CONPOTHBJICHUC CKATHIO Kiajku, A —
IUIOMAb CCdeNns DIEMERTA, 1) — KoNpH-
wenT, npuAMaloT 1o Tabx 16, Ny—
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Tatuuya 16 3uasenns koxppumenron 1 u O

TubrocTs K na T ——
JeapwrponamoR e XAPAKTCPHCTIRAX. KAGKI
A a xupnwa
W KaMueil a = 1500 o = 1000 o =750 =500

6 2 0 098 096 095 091

8 Ed 0 095 092 090 085
10 35 0 092 0,88 084 079
12 2 0,04 088 084 079 072
14 49 008 0,85 0,79 073 0,66
16 56 0,12 081 074 0,68 059
18 63 015 077 0,70 0,63 053
20 70 0,20 - -~ -
2 76 024 0,69 061 053 043
2 83 027 = - = ~
24 83 027 — —
26 90 031 0,61 0,52 045 0,36
30 104 - 053 0,4 039 032

puseuatue KodxpdHuienT ¢ NPH NPOMEAYTOVHMIX BETHTAIAX [HOKOCTEH ONpEACARiOT

i '(‘puunuuncﬁ

PACHCTHAS NPOJOJLHAS CHIA OT JUMTEh-
HBIX HATPY30K

JLst IPAMOYTOSILHBIX CeYeHMIl HPH MeHh-
mem pasmepe h>30 oM m Ui cedenmit
m060ii  GOPMBL  C  MEHBIIAM  pAJAYCOM
nHepIEn ¢ > 8,7 oM npuHAMAlOT my =

3nauenns KoahPMIKCHTOB N K @ 3aBU-
CAT OT MaTepMAia KJANKH W THOKOCTH
CKATHIX 3JIEMCHTOB®

Mo=lo/t (mis cevennn
hopmit),

A= lo/h (1% MPAMOYTOMRHOrO CILIONI-

HpomBoILHOI

Horo ceuchm), 406)
e lp— pacieTian  mucora  (mma)
aleMenTa; h — MCRBIIRIE pasvep 1pAMO-

YTOJLHOXO CCHCHIS; | — HAMMEHBIIIH PaTHyC
MHEPUUH CCHEHM

PacueTHas BBICOTA CHKATHIX CTEH W CTOJI-
608 lo samucHT OT yCIOBMH ONMpANEA HX
HA TOPH3OHTAILHKIC ONOPHI (HIEPEKPHITIS)
Tlpn  HEHOMBMXHHIX UIADHAPHLIX OMOPAX
upunmvaror o = H (puc  128,a) (H —
PACCTOSHAE MEXY NCPEKPLITHAMA WA Y-
THMH T OPHIORTAJIHLIMH ONOPAMM)

Tlpn yupyroii epxicii orope 1 KecTkom
JAMEMJICHAR B HWKHCH ONOpe s OJHO-
nposerHX 3anmii lo = 1,5H, wis muoro-
nposternnx 3yanmit lo = 1,25H (pnc 128,6)
JUi KoeTpyKmitii C MACTHMHO 3ameMIen-
HBIMH  ONOPHBIMA  CCHCHASMH — C  Y4CTOM
(PAKTHYCCKOH CTEICHA 3AIMEMIEHNS, 1O He
Meice lo = 08H [l csobomno crosmyux
koncrpykumit lo = 2H (puc 128,6) 3navenns
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KOAPHHIHEHTOR M, I @ 1O BHICOTE CKATHX
CTen m  cTONGOB  NpPHHAMAIOTCA 1O
128,a,6,6
. Buenentpennoe ckartne. BHenenTpen-
HOe CKATHE — HAHGOJCE HACTO BCTpENAlO-
Imiics Crydall HANDKEHHOO COCTOAHMA B
JMEMEHTAX KaMeRbIX KoncTpykimii Ha wie-
TUCHTPEHHOE CKATHE PABOTAIOT HECYIHE CTe-
HBI B IPOCTCHKH KAMCHHBIX 3IAHMI, BHYT-
PCHHHC HECYNIAE CTOJBHI P  HEPABHBIX
HPOJIETAX HPOTOHOB NEPEKPHITHIL WIN 1PH
3arpyKennn

HHIX TepeKpwTAli  BpeMeHHON HAIpY3KOi,
CTEHBI HOABAIOB

HanpsikeHHOE COCTOSHNC KAMCHHO Kia-
JKA DM BHCUCHTPCHHOM CKATHW XapaKTe-

1 9-1 G-
- M1 Mt

. x 9. 2
= 2 | fm| | .

x |
o N 3
2] 3
iH b5 42 ly=2H

Puc 128 3uasensie m, # ¢ 1O UIMNC CRATHIX
cren u croaGon

@~ wapnupHbe onop, &
Has onopa, ¢ ~ Kokcoh

SauieMIGHse W WIAPAHD-
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AC

v

Phc 129 K pacsery mpocreika

— PACHCTHAN CXeMZ 6 — SWIOPA WOMENTOB, 6 — pac
“erios covame, 1 nemTp TAKECTH ceuehus, 2 —
UCRTP XaTOl 30ML ceschi

DH3YCTCH HAJHYUEM PACTATUBAIOIIUX H CKH-
MAIOY  RanpsKeRuii B coucin [Tpou-
HOCTL JIEMEHTOR ONpEAC/SETes Heeymeh
CHOCOBHOCTBIO CATON 30HMI CodCHI, B
npejiesax KoTopoil Mopy npn-

PACHETHOE CONPOTHRIEHHE CXATAIO KIAIKH,
A, — Wiomans OKaToll ACTH ceveHms ate.
MEHIA 1PN PAMOYTOJBHOM Sope HANps-
eI, ONPENEIOT I3 YCIOBIA, TO 6C TIEHTp.
TAKECTH COBNAACT € TOUKOH IpHOXeHms N,
© — KOXpHIUICHT, YAUTHBAIOUTAIE BO3IMOK-
HOCTH HOBBIIIEIIIs PACICTHOTO CONPOTIHIIE-
HUSL CKATOM 3OHBI KIQ/KH 33 CYET BIMANIA
MeHee HAIDKEHHON HACTH CCuCHRA

Jlns Cescrii MpAMOYTOMHHOR M MpOW3-
BONLHON (OPMEI W KIANKH 13 Kammell
KPYHHBIX GJIOKOB, H3rOTORJICHHEIX 3 SuCUC-
THIX 1 KpYNHOHODUCTHIX GeTOMOR, W3 mpH-
POIHBIX KaMrci (BKTiouas GyT), IPARAMAKT
©=1 Jlis OCTATBHMIX BIIOR KIATKA W
ceuenmii npsAMOyroLHOl hopMI

=1+ eo/h <145, (408)

Tite e = M/N — IKCHCRTPHCTET pacveTROf
cuibt N OTHOCHTENBHO MNEHTPA THKECTH
CedCHI, h — BHICOTA CCSCHAS B ILIOCKOCTH
elicTRIS MAMGAIOMETO MOMeHTA

Koadmuent m, umeer ToT e -
ECKAlE CMBICI, 470 1 IA PACHETE NEHTPATD-
HO-CKATBIX 01eMEHTOR

1,2,
my= = Y14 1200),

rae N — pacueTHas npojoJbHAL CHIA OT
JUIHTCTRHbIX TATPY3OK, 1 — KodtdmmmenT,
NPHRIMACMBITE 110 TaG1 20, €, — IKCUCHTDH-

(409)

HHMAIOT IPAMOYXOJHROM (OPMBI, ¢ OPAHHA-
TOH, PABHON PACYETHOMY CONPOTHBICHUIO
R kmanxn oxarmo (puc 129)

Pacrsr

cnrer et N, oraoc
UCHTPa. TADKeCTH CeuerA

Mpn h>30 v mwm 1287 cm npn-

LHE BO BHENCHTPEHHO CXATHIX JICMEHTAX
KIQJIKH, MOTYT HDHBECTH K 0GpA3ORARMIO K
DACKDLITHIO TPEIMH B TOPA3OHTAJLHBIX
1IBAX, KOTOPHIE YBEIMYABAKOT jChopMATHB-
HOCTL KIQ/IKH W YMCHBINAIOT € HECYMyio
ClHOCOBHOCT,  Be/muuna  paCTArMBAIOIAX
HAUPSDKEHHIT W PACKDHITHE TPEIMH B PACTs-
HYTOii 30HE KJIAIKA 3ABHCHT OT BEMHSMHEL
IKCICHTPHCHTETA HPOJIOJbHON CHITHT OTHOCH-
TEJILHO LICHTPA TAKECTH CCIEHHS €5, MOITOMY
B HOPMAX BBCICHO OFpAMMYEHHWE BETMHHHLI
IKCUCHTPHCHTCTA

Hecymyio CoCOBHOCT 31EMCHTOB Ki-
MEHHLIX KOHCTDYKIH HpY BHEIEHTDEHHOM
CKATHH CHITAIOT OBCCTIEHCHHOI, ECITH COGJIHO-
AAeTCs ycnosne
N < mypRA®, (407)
¢ N — pacueTHAs NPOAOJBHAS CHIA, R —

8 B M Kowwpenxo JI I' Cywopun

unv@ioT my = 1 Kosdmument npoosmHoro
HrHGa OKATOrO  3JIeMeHTa
Kaakn

@1 = (0 + @2, (410)

tiie ¢ — KoabdmuenT npogokHOre MAMGA
UM BCETO CedEHUS B IIOCKOCTH ACHCTBAs
MITHGAIOMIEro MOMCHTA, ONpEAC:IeMbli 110
Tabn_ 20, @, — KoapuenT NPoAOIBIOTO
WarnGa AJs CKATOI HACTH CeveHMd, ovpe-
Jensembii mo Ta6n 20 mpn  mexmammax
THBKOCTH 21EMCHTA Dy TH higi Ry =
= Hjh,— 18 UpAMOYrOHOTO  cevenms,
R = H/1, — JUIS CeHCHRA IPOM3BO.THHOI hop-
Mit, H — pacieTnas mhicoTa aiementa, h,,
I~ BHCOTA W DAZMYC MHEDUHE OKATON
YACTH HONEPEHHOTO CCUCHIS A, B IIOCKOCTH
JelicTRs MIHGAIONETO MOMeHTA

L1 upavMoyro mRoro cevenma

h,

—2e, (411)
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JUist TABPOBOTO Cedenms NPH eq > 4y
JIOTYCKAETCS NIPAHUMATE

he=2(y - eo), (412)

TIC y— PACCTOSHHE OT WEHTPA TSDKECTH
CCUCHIS ICMEHTA O €0 Kpas B CTOPOHY
IKCUEHTPHCHTETA

Ilps  3nAKONepeMeHHOM omiope  W3rm-
GaroIIEro MOMEHTA O BRICOTE 3/IEMEHTA
(M puc 129) Koadpmuuent nponothHoro
m3rnba @, ONpeie/MOT 1o
lEMEHTA B TIpEKEIAX onnomaqnou SMOPEI
WIrABAIONIEr0 MOMCHTA MPH THEKOCTAX

hate = Hyfhey nom e = HyJter
hize = Ha fhey B Dae = Ha fica,

vie Hy, H,—4acTh BHICOTH 9JcMeHTA C
O/HOBHAHOI SMOPOI HATHBAIONIIETO MOMEH-
1, her. tery hea, fea — BHICOTHL B pazmyCh
MHEPITAT CKATOM YACTH INEMERTOB B CCICHHAX
C  MAKCHMAJBHBIMA  H3rMOAIOUMAMHE MO~
MeHTaMI

Tlromans cxatolft vacta A, Ans ups-
MOYIOILHOTO CCUeHH ONPEASHTIOT 110 (hop-
MyJie
A= A(1 — 2eq/h), (413)
e A — WIOMAL CCYEHMS MIEMEHTA

JL1st TaBDOBOTO CeueHns (pH ¢y > 0,45y)
ONYCKACTCS IPHEWKERNO TPHARMATE
A, =2(y—eg)b, (414)
rae b — mmpnHa ckatoli noskm i Tox-
IAHA CTEHKH TABPOBOYO CEYeHHs B 3aBH-
CHMOCTH OT HOJOKEHMS IKCUCHTPHCHTETA
OTHOCHTEILHO NIEHTPA TDKECTH CEHCHMA

TIpu pacHeTe AICMEHTOB TOIHOM 25 cM
W MeHee YUHTHIBAIOT CrydaiiHbie IKCICHTPH-
CHTCTHI €, /UL HECYIHX CTeH e, =2 cM,
JUISL CAMONECYIIAX CTEH H OTACABHLIX CIIOCH
TPCXCHORHEIX HeCymIX cTen ¢, = | oM

Hmit RArpy3ok — 09y, AU 0CoBhIX coueta-
wuii — 095y TIpn akcueHTpHCATETAX ¢q >
>0,7y KpoMe NPOBEPKH Hecyllell crocod-
Hocrn mo dopmyie (407) BHENCHTpERHO
CKATHIC MEMCHTH KIAIKH HDOBCDAKT 1O
PACKDHITHIO TPOLIAH B WBAX Kiaaku Eoma
BHENEHTPEHHO OKATHIC 3IEMEHTRI KKK
(IPOCTEHKH, CTONGH) HMEKOT BHICOTY TO-
Hepeunoro ceuenun Gobie mupurb (b < ),
TO HECYIYH CHOCOBHOCTh TAKHX Cedemit
NPOBEPAIOT  PACYETOM  HA  NEHTPAIhHOE
oxatne 1o dopmyie (404) B mIOCKOCTH,
HCPUCHINKYJPHON  TUI0CKOCTH  AeficTnis
MIrHOAKOIETO MOMEHTA

3. Kocoe Buencntpentoe caatue. Kocoe
BHCIICHTPEHHOE CKATHE HMEET MECTO B TOM
caysac, kora cxuMamoman cmma N npu-
JIOXKEHA C IKCHCHTPHCHTETOM 110 OTHOILC-
HAIO K NEHTPY TSKECTH CCYCHHS JIEMeHTA
B 0BOMX 110CKOCTAX HAUATHHbIH IKCIERTPH-
CHTET B IJIOCKOCTH BHICOTEL  CEHCHMSH
0BO3HAYAIOT €, A B TUIOCKOCTH IIMPHHbI
ceveHms —

@ Hecymyio crocobHOCTh CeueHUs NPy
KOCOM BHCHICHTPCHHOM CKATHW TIPOBEPSIOT
10 hopmyse (407) mwanst 1) Kosddummen-
THL My, @i, © ONPCIENSIOT UPH BHICOTE
CeqeHns h IWIN PAJKYCe WHEPIUM 1), IKCIEHT-
PHCHTCTC €, B Hanpasiemuu h, 2) oru
KOABOUIMENTH BRUHCISIOT UK TIMPUHE
CeueHiA b WIIH PAZTIYCE MHEDIN 1, 1t IKCIICHT-
PUCHTETE €, B HANPABJICHMH

3a pacuerHylo Hecymylo CloCOGHOCTH
NPHHAMAIOT MEHBIIYKO M3 5THX JBYX Be-
omyne TDIOM@Ae  CKATON ¥acTH  ceueHus
A, YCJIOBHO IPAHHMAIOT B RUJE IPAMOYIOJIb-
HMKA, ICHTp TSKCCTH KOTOPOIO COBHANACT
© TOUKON NPWJIOKCHHS CHUMAIOmEN TpO-
fommoll cws N (puc 130) B caywae
CooKHOH POV CeMERMA  IIOMAL  €ro
OKaToll  HACTH JONYCKAGTCH NpHHMMATD
HPAMOYTOILHOI (opMEL, Ge3 yueTa yuacTkos,
YCHAOKHMOUNX ¢e :(mp y

n

Caywaitnuiit SKCuCHTpRCHTET
€ 9KCUEHTPACHTETOM NPOAOILHON wum
M/N

o= et

CyMmMapRLL IKCUCHTPHCATET B 510X e~
MEHTAX HE JOJDKCH NPCBBILAT: LIS OCHOB-
HBIX CoueTarmii HArpY3OK — 0,8y, JUIH 0COGBIX
coucrannii — 0,85y

TIpn  pacyere BHENCHTPCHHO —CKATHIX
AIEMEHTOB KIAIKA TomMHOlN Gojee 25 cm
HAMGOJBINAS BETNUNHA HKCUCHTPUCHTETA HE
JIOJDKHA NPEBLIIIATH LI OCHOBHBIX COYETA-
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Tes onpe-
JeHTh 1o rbopuym

A= 40,0y, (415)
e ¢, = h,/2 — paccTosiue OT TOMKM Np-
JIOKCHMS CIUI A0 Gunokafiluell  rpaniisl
cewcHis B IIOCKOCTH h, ¢, = b,/2 — To e,
B IJIOCKOCTH

ECM OMH U3 HAYATLHEIX OKCIEHTPHCH-
TeTOB HPEHILACT BCIIILL ¢, > 0,7c, WM
€,> 0,7, To JOUONKATCIBHO WPOBEPAOT



Puc 130 Kocoe mueienTpennoe cathe
a—npocras dopya
I~ newrp Tamecrn cevenns
cenenns

cedenns G- To Xe croWmas,

2~ newrp cxaroit 3omut

CeueHHe N0 PACKPHITHIO TPENIMH B COOIBET-
CTRYIONICM HANIDABJICHKH
4. Cwsmrwe. Ha cMorrue (MecTHOE coa-
THE) PAGOTAIOT YWACTKA CTeH WM HPO-
CTCHKOB, HA KOTODHIE ONMPATCHA KOHIBI
Hporowos, 6anok, depm, GymiamenTHC
610KH 1T GAJIKK — 1A TIOCEHHE TEEAACT-
Sl HAPY3KA OT CTOJIGOB, MILLICTPH CTer,
Ha KOTOPHIC NIEPEACTCH HArPY3Ka OT HOA-
kpanosbix Ganox Ilpu paboTe Kiaikd Ha
CMSITHE PACHCTIOE CONPOTHRIEHHE KIATKH R
YBEHWUBAIOT, TAK KAK JABJEHWC, nepe-
Ha KIIAZIKY, He
TOJLKO HENOCPEACTREHHO TIOMAABIO CMsi-
THS, HO M COCCHMMM YYACTKAMM KJIA/KH,
PACTIOJIOKEHHBIMU B TIPEJIEIIax  PacyeTHOl
TUIONIA/IK Cedenus DIopBI JABJICHNS B KJIAl-
Ke B MECTAX [Iepesiaun MCCTHOM HAUDY3KH
NPUHUMAIOT TPEYrobHOM (POPMEL, €CTH -
JIeHue HA KJIAZky NEPCAeTCs Hepes cioit
pactRopa ECIK TI0A ONOPHBIMH YHACTKAMH
JIEMEHTOR, NIEPENATOMIMX MECTHEIE HATDY3KH
WA KJIAJKY, NPETYCMOTPCHA YCTAHOBKA PAC-
NPE/ICMTELHBIX TUIKT, TO MOPHI JABJIEHAS
NPHHMMAIOT TPSIMOYTOLHOH (hOpMEI
Pacuer Hecymeif cocoBHocTu kamenHol

KIAIKM HA CMSTHE TPH  DACHPEIETCHHE
HATDY3KH WA ACTH ILIOIANM  CEHEHHs
npon3BoaAT 1o dopmyse

Nige € YRy Ay (416)

e Ny, — NPOAOIBHA OKMMAIONAA CHIA
or MecTHol  HArpy3KM, koadpumcr
NOJIHOTLL HNIOPHL  JIABJIEHUA OT  MECTHOM
warpy3Ku, d — koshuuuenr, saBucanyuii ot
MATEPHAJA KIASKH, Ry, — PACICTHOE CONPO-

1o dopmyie (417), A,,, — niomams cMATIS,
HA KOTOPYK) NEPCHACTCH HATPY3KA

Ilpn mpAMOYrolbHON Jmope NaBJeHHs
B NPCIENaX MIOWAIM CMATHS MPHHHMAIOT
Koa(dmument Y = 1, Ipn TpeyrobHof srio-
pe nasnenns — = 0,5 Ecim MecTbe Ha-
IPY3KH NEPEAIOTCA HA KHDHAMHYIO W
BAGPOKAPIIUAYIO KIAAKY, @ TAKKE KIALKY
W3 CIVIOMKBIX KAMHEH HIH 6710K0B, H3roTOB-
JIEHHBIX W3 THOKEJIOrO M JITKOro GeTowa,
To npunnvaror d = 1,5 — 0,5

JIns KDADKA W3 WYCTOTENhIX OeTOMHBIX
KaMHEH M CILIOWHBIX KamHel A 6I0KoB
3 KPYHHOIOPUCTOrO W SMENCTOrO BCTOHOB
nprmimator d =1 Ecim mox  omopamn
MATMBACMRIX ICMEHTOB He TPEBYETCs ycTa-
HOBKA TESLHEIX ILINT,
o5 b 1p:
ToB Yd cormacno Tabn 17

PACuCTHOC CONPOTHBICHHC KIAAKA HA
cmsTHE

Ripe = &R,

@17

te &= )/ AJA, < & — xospmuent, yiu-
THIBAIOIAI PABOTY COCEHUX YIACTKOB KIaj1-
xi, &y — Koabduuuent, 3asucammii ot Mare-
PUAA KIAZKH I MECTA HIIJIOKCHHA HAPY3-
xu (cM TaGn 21), A— pacuctHas mio-
WAjAh CEYCHHS, ONPEJENACMAS  COTIACHO
pHC 106 IS PASIHUHEIX CIY4AEH MECTHOTO
cxatis

Tlpu coBMecTHOM feicTBUE  MecTHON
RATDYIKH (OHOPHBIE PeAKIHN GAOK, depM,
HPOTOHOB 1 1P ) H OCHOBHOI (Macca Bhilie.
JeKameli KIAIKK ¢ HATPY3KOi, Tepesaio-
Imeiica Ha 9Ty KIAAKY) packeT HA OMsTHE
HPOU3IBOMAT PAIEIBHO CHAYANA TOJBKO HA
MCCTHY¥O HAT PY3KY, IOTOM — [12 CYMMY MeCT-
HOli M OCHOBHOII HATPY3OK

5. Maru6 W remrpamoe  pactsmKcmie.
Ha m3n6 paGoTaloT HADYKHHIC CTCHM
MHOTOITAXKHDIX 37AHMI OT JIeHCTBAA BETPO-
BOI HAIDY3KH, HAPYXHBIE IUMATH KOHTPO-
(OPCHAIX  HOJANOPHBIX  CTCH ¥ JApyrae
anevenTs HopMamu e jonycKaeres pago-
TA KAMEHHBIX 5JIEMEHTOB HA M3rub 1o He-
nepeBsAMIOMy Ceveniio PacueT KaMerHoii
KJIAJKK HA M3rMO IPOM3BOMAT B NPEANONO-
KCHIK €¢ yIpyroli paboTh, T € HCHIONB3YIOT
QopMY:TH ConpoTmBICHAs MaTepRAoB TTpi
PACYETE KAMEHHOTI HEAPMIPOBAHKOI KI1a/KK
HA WG TPOBEAOT HECYNIYKO  CHOCOG-
HOCTH KJIAMIKH TIDH BOCHPHATHH HOPMAh-

THBJIEHHE KIAIKH HA CMATHE,

HLIX 1o sy
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Tabauya 17 Inanemun kodpdmmerrron & u i d

Tlin narpysox o cxevan
puc 106, a, 6 9 puc 106 6 2 e u
Marepiax P~ P
MecTHAR MecTHOR 1 MeCTHaR MECTHOH 1
Harpyska 7 Harpyaka ocHoRROI
warpysox warpysox
Curoumott kupuns, _ cast, 2 20 10 12 075
KpymHEe 610K
Serowa i BeToRa 1a HopRTEIX
A0 MATENX
KepaMieckite K ¢ uese- 15 20 10 12 075
BRIMH  TYCTOTAMN,  ABIDUATHE
xupiTis, GyToGeTon
TlycroTexbie GeToRMEIe ka1 12 15 10 10 0.5
W GROKM, KaMuM M GIOKH 3
SMEHCTOrO GETONA i IPHPOAOTO
Kamns

i KACATCAHHIX WANDDRKCHAI — 0 HAKION-
HOMy cevenmo (Kocoli wTpace)
Pacueramil mrubatoumii MoverT oT

MEHHOI KITAIKH, BOCIPHHUMAIOIIAC PACIOP
OT 3aTsKeK cBOSIOR CONPOTHRIENUE KAMCH-
HOM KIAKU CPE3Y 1O TOPUSOHTAIBHbM

BHENIAX HATPY30K -
MenTon

M < R,W, (418)
TJe Ryy — PACHETHOE CONPOTHRICHHE KIIA/IKIt

PACTAKERMIO IpH WITHE 1o nepeansasoly
ceuenmio (oM mpwaox  15), W — MomenT
CONPOTHBIICHNS CCHe R KIIAAKH HPH yNpyr o

wsav ok 3 coBernennoii Hecy-
T
CONPOTHBIERIA TPEITMIO KIASKN 10 YOPH3OH-
TaLHOMY 1By

PacueTHoC YOI CPE3A B HOAPMHDO-
BANHOI KTAJIKE

Q < (Ryy + 0.8np0,) 4, (421)

Ry, — PACHeTHoE CONPOTURICHHE Cpe3y (oM
npmiox 15), n — koadwument, nprHKMAC-
Muti pABIRM 1,0 — JUIS KIAKH B3 CrLToN-
HOTO KMpIHYA 11 KAMHCH, 0,5 — U1 KIAKH

m o KHpIA i Kammcii, j—

pabote
PacueTHAS NOTCPEUHAS CHIA
Rubz, @19)
rj1e Ry, — pacueTHOE CONp ALK
[JIABHBIM  pact e

upn mrnGe (oM upwiox 15), b — mmpiia
CeUCHIA, Z — TLIEHO BRYTPCHICH HAI CHLI
(1 pAMOYTOTBIOLO couenns z = 2/3h)

T Tpemus TNO IBY KK,
TPAHAMACMBIH JUlS KIAJKA W3 KHpIMYA 1
KaMHeli UPABAIBHOT (GopM, panmbv 0.7
G0 ~ CPEIIHEC HANIDHKCIHG CKATHA B KI/Ke

Kavennnie Y
HA UECHTPAILHOE paﬂnmuuc (cTenkm Kpyr-
JILIX PE3CPBYAPOR, CILIOCOB M ADYIHX eM-
KocTeli), PACCHATHIBAIOT, MCXOIS W3 HPOU-
HOCTH KJAJKA 10 HEPEBIBANTIOMY CEHervio
W MO KMo

N <R, (420)
e N — pacteTnas occhas CIIA IpH pac-
BHCIIHHX  HArpy3ok, R, —

TIOKCHAR 0T
ACHETHOS CONPOTURJICHHE KIAMIKA OCCBOMY
PACTIKCHMIO 10 TEPERIBANHOMY CCHCHUIO
(eM npmiok 15); A, — pacueTHas miomas
CeuCHAA KIAJKA HETTO

6. Cpes. Ha cpes 1o ropusontassuomy
1By PAGOTAIOT, HANDHMED, SJICMEHTH Ka-
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npu paciemnoii
HArpy3Ke, onpesie/seMoit ¢ koahnunentom
neperpyskn 0,9, A - pacueTHas IUOMAL
ceucHmst

Ec/in B PACUCTHOM CEHCHHH, NpOBEpse-
MOM HA CPE3, MMEETCs Clyuail BHENEHTPEH-
HOTO OKATHA C IKCUCHTPHCHTETAMH, BLIXO-
JSUMME 33 TPECHB SApA CeueHus (s
TIpAMOYrohHEIX ceuenwuit eq 0,17h), 10 B pac-
HCTHYIO IUIOMAAL  CCUCHNA  BKIOUAIOTCS
TOJNBKO IJIOMALL CKATON HacTH ceuenns A,

7. Pacuer  mmorocioiinbix  cven. Tl
MHOTOCJOWHEIMA  IOHAMAIOT ~CTCHBI, BhI-
TOJIHEHHbIE W3 0BJIErYen ol Kia/Km u KJiaj-
K ¢ obmmonkoli (cM. § 33) Pacuer mecy-
el CIoCOBHOCTH JICMEHTOB MHOIOCIK




HBIX CTEH HMECT CBOM OCOBECHHOCTH WO
CPABHEHNIO C PACYETOM IEMEHTOB U3 CILIONI-
HoOlt KaMeHHOHW Kiamku MeTompl pacueTa
3JIEMEHTOB MHOTOC/IONHBIX CTEH 3ABHCAT OT
THHA cBaself, obecnedHBarOLKX
HYK) PAaBOTY OTAE/IBbHBIX CIOER Pamn-lawr
aBA TANA CBA3CH MEKAY KOHCTPYKTUBHBIMU
CHOSMHA  KECTKHE 1 YNpyrHe

HKecmkue c6A3u BHIIONHSIOT B COOTBET-
CTBUH CO  CHEAYIOMAMH  TpeBoBanUsAMK
a) PACCTOSHHME MEXIY OCSMM BEPTHRATILHRIX
MaGparM U3 THIYKOBBIX PAIOB KUprHueii
wm Kamueir me Gomee 10h m wme Bonee
120 oM (h—TommEa Gojee TOHKOTO
KOHCTPYKTHBHOTO CJIOS), TEILIO3ONAIHOH-
Hhil ciofi MoXer 6uITh mOGHM, 6) pac-
CTOSIHHE MEX/TY OCAMH THIYKOBBIX TOPHIOH-
TATBHBIX MPOKIAIIHAIX PATOB (rOPH3IOHTAID-
HEIX MA(PATM) 110 BHICOTE KIJIAIKH HE GoJce
Sh m wWe Gojec 62 oM, mpH ycrOBAHM
BBILOJHCHUS TEIUIOU3OJISIMOHHOTO CIIOS H3
MOHOJIMTHOTO BETOHA C TPEACAOM Tpot-
Hoctw na cxatwe me wmence 07 MITa
W KIAZKH W3 Kammell He mike mapkm 10,

HKECTHO

€ OCHOBHOWM KJAIKOH CYEH THIMKOBBIMU
PAZIAMME, NPH ITOM CIEAYET HPEAYCMATPH-
BATL HepEBA3KY OBIUIOBOUHOTO CIION, PEKO-
MEHIYeTCH 06 HIOBOUHBIH CIOf BLITOHATH
3 KMpHei AN KAMHEIE, AMEIOITIX BEICOTY,
PABHYIO BHICOTE DA OCHOBHO! KJIAAKH

Tpn obecricuenun xKecTkoli CRA3M BCE
CJIOH YUACTBYIOT B BOCHDMATHH HATDY3KH,
HO HECYIYI0 CHOCOBHOCTH KAk/I0ro Cios
YCJIOBHO HPHBOAST K HeCym(ei CriocoGHOCTH
OCHOBHOTO HECYHIErO CJIOS TyTeM BHIMCIIC-
U TIPHBEICHHON IUIOMA/M CeeHHs uepes
OTHOLIEHAE IPOHOCTHBIX X4 PAKTEPACTHK OT-
AenbHRX croen TIpH 5TOM Toaumy cioes
UPHHAMAIOT B COOTHETCTBHM ¢ PAKTHIECKOI,
A IMPHHY CJIOEB W3MEHSIOT NPONOPIHO-
HAJILHO OTHOTIEHHIO PACHETHLIX COTIPOTHBIIC-
Wil U KOA(ORIHEHTOB HOTIOIHIOBAH CI0CH

Byea = bm,R, /(mR), (422

vie b, - npnBeACHHAS MHpHHA CloA, b —
(baKkTHUECKAs WMPHHA CIOSL, m, m, — KO-
(PIIMCHTEI HCTIOJIL30BAHAS IPOYHOCTH OCHOR-
HOTO HECYIIEro CJiosi i APYruX cioes (cM
npwiox 23), R, R, — pACHETHOE CONPOTHB-
JICHHE OCHOBHOTO HECYLICTO CIO 1 TOGOTO
APYTOTO CHOst CTeHt

OCHOBHBIM HECYIAM CJI0OEM MHOTOCION-
HOH CTeHH ABJACTCA CHOK ¢ Bojee Bl
COKHMM HpOYHOCTHHIMHU XAPAKTCPUCTHKAMH,

red

1 BCero 9T0 CHOM KMpAWMHOH KiaKK
TeIIOU3OIMHONHNE CIHOK YIHTHBAKT B
pacueTe, CCIIN O BRINOIHCHBI U3 JICTKHX 1
SHEUCTBIX GETOHOB C MPEJIE/OM NPOYHOCTH
HA COKaTAC HE HWKe 1.5 Ma Teuro-
M30/IALMORHBIE CIIOH H3 MATEDHAJIOB NPOt-
Hocthio Huke 1,5 MIIa, a Takxe u3 muHe-
PAJIOBATHBIX MW OPIAHAYECKHX IMT, 10~
PACTHIX TUIACTMACC YIHTBIBAIOT TOJBKO Kax
HArpy3Ky

Pacuer necymeil cnocoGHOCTH MHOTO-
CIIOHHEIX CTEH C JKECTRUMY CBA3AMH BBITON-
BmoT 10 (opmyiam (404) — neHTPaIBHOE
cxatae u (407) — BHeNEHTpeHHOE CKATHC
B atux dQopmynax mmomann cedenus A
3AMEHAIOT HA TIOWAAb NPUBEICHHOTO Cete-
HHSL Ayoq, IUIOWALL CRATON ¥aCTH CEMEHHS
A, — HA IIOMAIL CKATON WACTH HPHBCAEH-
HOTO CEUCHHS A, yeq, PACIETHOE CONPOTHBIIE-
uge R ci0s, K KOTOPOMY NPHBOMST
cedenue, — na mR KoaphuuuenTts npogosn-
woro wiruba @ W @y, Kospuwnent my
OupEJENMOT UG MATEpUANA CIOH, K KOTO-
POMY NIPHBOJSAT CCHCHHC

U pacueTe CTCH C OBJMIOBOMHLIM

CIIOEM, KECTKO CBS3AHHBIM C  OCHOBHOI
KIAmKOl,  KoApQHIKCHTLL  HCTIOIB30RANIA
POUYHOCTH CHOCB M W m, TIPHHMMAIOT 1O
NpUIoK 23, CeMCHME CTEH MPUBOAAT K Ma-
TEPHANY OCHOBHOTO HECYIIEro CIOS CTCHLI

[lpu pacuere TAKMX CTeH HA BHENCHTPCH-
HOE CHKATHE SKCUEHTPHCHTET HAIDY3KH €o
BCTOPOHY OBJIMIOBKH HE 10JUKEN NPCBBINATE.
sesmann ey < 0,25y, koapdunuent © npu
aTOM npunuMaioT pasasiv 1,0 Ecm akcuenT-
PMCHTET HAUDABJIEH B CTOPOMY BHYTPCHHCH
TPAHM CTEHHI ¥ €O BeNMUMNA € >
> y(L = m)(1 +m), no we wenee 0,1y, To
pacuer BeayT 10 popmyzam (404) u (407) Gea
yuera koaphuuMenTOR m 1w m, Kax omio-
CI0MHOLO CeHeHNs IO MATEPHALTY OCHOBHOTO
HECYIIEro CJIos CTCHMI

TuBKUMU CA3AMU CUNTAIOT CBABH MEK/Y
OT/CLHBIMU KOHCTPYKTHBHEIMK CIIOSM, Bbi-
HOTHCHILIC W3 KOPPO3NONHO-CTOIKNX CTaICH
WM CTANCH, 3AIMIICHHBIX OT KOPPo3uHu, a
TAKKE U3 NOJNMMEPHBIX MATEPHAIOB CyM-
MApHASL IIOWATh CCICHUA THOKUX CTANbHBIX

cmssell omKHA GbiTh e Menee 04 ov? Ha
1 m? HOREPXHOCTH CTembI
Pacier Hecymieii cnocoBHoCTI MHOTO-

CHOMbIX CTER ¢ THOKAMI CRAZAMH TPOH3RO-
JAT AT KAKJOTO CHOR PABACABHO A T
HATPY3KY, KOTOPYIO OH BOCTIDWRWVIACT BryT-
penmic ci0i Hecymed CTeNL  PACCHHTHI-
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BaloT Ha COGCTREHHA BCC, HATDY3KY OT
MOKPHITHIE ¥ TePCKPHITHI B HACTE HATPY3KH
ot cobeTaennoro seca yremmrens Hapyk-
Hblii CHO} PACCYRTHIBAIOT HA COBCTBEHHBI
Bec M wacTs meca yremmnrems Harpyaky
OT Beca yTEIIATE IS PACIPEIEISIOT HA HECy-
mAe CHOH KIAAKA NPONOPNHOHAILHO HX
cedenmo

Hecyniyio criocoGHOCTS OTAEIBHBIX CIOCB
onpexeisior Mo opuyram (404) 1 (407)
B 3aBACAMOCTH OT PACHCTHAIX XAPAKTCPHCTAK
KakI0r0 auon, xoarprlmunenm qv, @1, my

(405] (409) n (410) ans ycuonnon TOJIHHBL

6hl APMUPOBAHIA KAMCHHOI KNAIKA ) CeT-
4aTOE (IIONIEPETHOE) APMAPOBAHIE € PACHOTO-
HKEHAEM APMATYDHBIX CETOK B TOPH3OHTAIb-
HEIX T0BaX K1aikn (puc 131, a), 6) npogosms-
HOC ADMUPOBAHHC C DACIOJIOKCHACM APMa-
Typh B GOPOIAX MM KAHATAX, OCTABIIE-
MEIX B KJAAKE C HOCHeYRoEH 3anenkoit
nx pacteopom (prc 131,6)

Toseunenne necymeli crocobrocTn Ha
CKATAC KIAIKH, YCHIIGHHON CETYATHIM APMA-
POBAHHEM, 0B YCTOBIICHO BOCTIDHATHEM CETKA-
MU TONEPEUHbX PACTSTHBAIONIAX YOI,
HOTOMY HTO 7ehOPMATHBROCTS CETOK 3HAUT-
TCABHO HIKC AChOPMATHBHOCTH KIALKH,
TIOBRIIIEHKE HECYLIEH CHOCOBHOCTA KIATKM

KAk

he 0'72 n (423)  YUMTLIBAIOT B PACICTAX HOCPEICTROM BHCAC-

HHS YC/IOBHO HOBHIIEHHBIX HPOYHOCTHEIX
Ecmm con maxm n3 pas- s

HBIX TO YIpYTYIO Xa cri- mds TN

Ky o yupyroii e¢ HECYLIYI0 CHOCOGHOCTS Giia-

XapaKTepPACTHKOH rojaps comecTHOH pabore Kiamkm u ap-
MaTyphl. O/IHOBPEMEHHO NOBBINIACTCS MOHO-

(424)  amTHOCTH  KiMASK

e oy, O — YIUPYIHE XAPAKTEPHCTHKH OT-

JeHBHbIX CIOCB, hy, b, — ToMHBL CrlocR

8. DUIEMENTEI ¢ COTIATHIM U UPOOTbILIM

apvuponanuem, JLis TOBLIICHNS  Hecyueit
u

CeHCMOCTORKOCTS,
OBECHCUMBAETCA COBMECTHAN PAGOTA OTICb
HBIX YACTell 37anuil

CeTaaToe APMUPOBAHAE TOPUIOHTATLHEX
WIBOB KIAJKA PEKOMCHIYCTCH HPHMEHSTH,
KOT/IA HOBHICHHE MADOK KHPIYA, KAMHCHE
W pacTBOpoB HE obccreumBaeT TpeGyeMoii

4

Puc 131 Crocobul ycwienns Kamemioli Kiaki

4~ nonepenoo G-
ceTka «@HrIAN; 3 — IPOJOb:

230

- ax cerka,

5 GpMATYDA, 4 — XOMYTH



NPOYHOCTH KNAKH, & IIOMA/T, NONEPeHHOro
CeUeHNs HIIeMEHTA He MOXKeT OBITh yBe THYeHA

CeryaToe apMHpOBaHHE He CHEIyeT IpH-
MEHST NpH OKCHCHTPHCHTETAX jicCTBis
CKHMAOMWIX CHT, BHIXOIAIMX 33 NPCACIT
SIpa CedeHMA (1A TPAMOYTOBHBIX CeueHHiE
npn e>0,17h, a Taike AT% THOKEX ore-
MeHTOB Tpn e > 15 mwmm %, > 53) B orhx
ciryuasx Th Npo-

BEHHOIO KHpIH4a, 4yepe3 4 psga Kiaaku —
M3 YTOMIEHHOT0 KMPIHYA WK Yepe3 3 psina
KIQJIKA — H3 KCPAMMICCKUX KamHeit
PaccTosHHE MEXITy CTEPKHSMH CeTKH
TPHHAMAIOT B Ipefenax 3 cM < ¢ < 12 oM,
a juaverp crepkuell He wemee 3w,
TOUMIIHA WBOB KIA/KH J0JDKHA NPEBLILIATH
JIMaMeTp apMatyphl He Meree 4eMm Ha 4 MM
1T

JI07IbHOE APMHPOBAHHE KIA/KH
@ Ceruaroe apvmponaime jaet  iexr
MOBLIICHAS HeCymeH CIocOGHOCTH KaMeH-
HOH KJaIKu TpH COBMOACHHH CITEAYIOIHX
YCTOBHIL, @) OKCUGHTPHCHTET HE JOJDKCH
BLIXOJITH 3@ NPCAC/LI SPA CEHEHHS (AUIA
TPAMOYTONLHEIX  3MEMEHTOB  ¢o < 0,17h),
6) MOKOCTS CKATBIX HIEMEHTOB HE JIOMKHA
NpEBLIIIATE CACAYIONWX BeHUME Ay, < 15
i A, <53, B) MHHAMATBEGIH POUCHT
apmuposanmsi cocrapisier 0,1 %, r) BeICOTA
psja Knaakm  pomkna  Oete we  Gosee
150 M, 1) IPOUCHT APMUPOBAHHS KIAIKK
He JIO/KEH OBITB BLINIE ONPE/IENSCMOI0
no dopmyse
S0R

WS s

(1 =2e/y) R,

LleHTpambHO-CKATBIE HIEMEHTEI KAMEH~
HUIX KONCTPYKIuit, ApPMUPOBANITBIC CCTKAMI
(Hanpivep, CTOBL, (ByHIAVCHTDY), paceHi-
THIBAIOT AHATIOTHYHO HCAPMUPOBAHHEIM diTe-
wvenTam no Gpopmyne
N < m@RyA. (426)

Bucucurpcuuo CKATHIC VJIEMCHTBI KAMCH-
HBIX
HueM  (wanpumep, ﬂpoCTEHKlrL napanetsi,
(DYH/IAMEHTE) IPH TIONICPEUHOM CHCHH O~
60#i  Qopmbl paccuMTBIBAIOT 110 (popmye
@27

JLIst 1ONEPCUHBIX CCUCHMIT TPSAMOYIOIb-
woil dopmbi popumyra (427) npHoGperact
B

(425)

N < myo 1 RypA .00,

N < myos R A (1~ 20 /) (428)

CeryaToe apuvuMpoBaHMC KIAAKH  J10-
yCKAeTCs B TEX CTydasx, KOI/a MOBBILLC-
HHC MApOK KMpNAYa, KAMHS WIH PacTBopa
He T Tpebyemoii 1p
KIQJIKH, & IIOM@h MONEPeHHOro CeueHus
a/eMCHTA  HE OBITh  yBEIHYCHA
ApMaTtypHbie CeTKH PEKOMEHIYETCH YKIaIbi-
BATh C LIATOM §, HO HE PeXe dev Hepes
5 pAIOB KMpUEdHOM KNAKM M3 OGBIKHO-

apmaTyph B ro-
PUSONTATBHEIX MIBAX KIGJKH He JOIKHEI
NpeBBATE 6 MM IIpH Nepeceteinnn apMa-
TYphl B IBAX M 8 MM — Ipi HpHMCHCHMI
CETOK THIA (GHTIATY

Tlpuvep. TIpoRepHTS MPOYHOCTH MPOCTEHKA
MApYAHOH KAMCHHOH HeCyMlel CTeHBI MHOTO-
TAKHOFO JIAMMA NP CHCYIOIUX HCXOARBIX
sanmnic (puc 132)  pasmeps wiamus B miase
Ly x Ly = 156 x 76,0 w; cetka wonomst [y x I,

=52 %76 M, wHCI0 aTaxei n=5; Bpeventas
narpywa na nepexpuithe v =7 kH/M?, Bhicota
oTancel 2 M, IMPHHA H BHCOTA OKOH-

Boro npocva by x h %18 ™, Tomuna

mapyA¥Hoii cemst 2,5 Kupmwsa h = 64 cx
MaTcpuaii KHpII KepAMIMECKHii IIACTH-

HECKOTO NPECCORAILIA, IOTHOTEABII, Mapka KpIH-

ey
ANNNNNNS

N

N
N

Puc 132 Pacuernas cxema mpocTemxa

6— eI PP e, o = pReier-
HAS CXeMa, 2 — DMOPA MOMENTOD

¥
@



wa 75, Mapka pacreopa 50, MIOTHOCTH KIAAKE
p=1800 K/’ waa aomas,  paion

Kooppumuent npoAo;IsROro KAGEA Als Cka-
1O e cetenmin 9. = 094 (e 1a0x 20)

ctpoutessersa — r Top cue-
ronas marpysxa — 1,5 kHJ) Ml)
TIPMIHMAOT 110 /18 OKORRBIX POCMA B KAKAOM
HPOETE, TOrIA IMpHNa NPOCTENK by = 230 cv
Onpesenciue pacscritax Yonwi
Bec cremus BCex
250 +174,5 x 4 =723 xH

ataxeit N,
H:

Arpy3Ka OT MOKPLITHS M 1IEPEKPLITHIE BpINC-
Mexawx  oTakels = 1622 +2847 x 3=
= 10163 xH

Harpy3ka OT NepEKPLITHS, PACTIONIOKERHOTO
HAX pACCMATPHBACMEIM dTakOM Fy = 2847 kH

PacueTiias NpoAObRAs cuta b ceverm | —1
Ni_p=Ni+F+F+AF=67230+ 10163 +
+ 7847 + 60,0 = 2084 kH = 1084 x 10° H

PACCTOSHHE OT TOUKN NPHIOKEHNS ONOPHOK
‘PEAKIIEM 10 Bty TpeHteH TPANY CTCHB DM T1yOuHe
Jajenkn pureas ¢ = 25

= 1/3=250/3= 83 MM > 70 Mm, npumEMaCM
e =70

DKCHCHTPHCHTET HApy3KH F) OTHOCHTENLHO

IEHTPa  TAKCCTH  CeNCHMA  NPOCTOHKA €3 =
=h/2 U*MO/Z—W 250 Mm

PacueTHbtil MIrUGAOMM MOMEHT B Cete-
win -1

Mj_j = Fye,My [Hy = 2847 x uzs % 3,75/420=
=63,55 kH M= 63,55 10° H

PacueTibie XapaKTEpHCTHKH.

TLiomam, — ceuenns npoctenza
=2300 x 640 = 1472000 w

Koommen yerobuit mrom KR =
=10, Tax xax A4 =

Pacuernas  ima npomum ly=H
=4200 mu, rnGxocrs npocremka A = [/
= 4200/640 = 6,56

KooipmumenT 1poaosbHOro warnGa_neero
Cedenms  NOCTCHKA B IIOCKOCTH  AcHCTRIA
mruGaiomero MoMenTa @ = 095 (cM Tabn 20)

PacueTiioe CONPOTHRIIEHNE CATHIO KIAIKN
13 OBLIKHOBCAHOT O KHPITIYA MAPRH 75 HA PACTRO-
pe Mapku 50 13 MITa (eM npuiox  15)

Bpemenioe conponimTIe MO NTEpIL
na knaw Ry =kR=2x 13 =26 MIa ynpy-
ras KM w1
KHPITHSA ILIACTHMECKOTO MPECCOBAMMS o = 000
(ev npuwiox 16) Tponepka secymelt cnoco6-
HOCTH MpocTenKa

DxerentpHe
cum Np-g
cevennn e = M;_1/N;_;
% 10%) = 30,5 MM

BICOTa CAATOJ HACTH NIONEPETHOTO CeneHst
npocrenka he=h —2e0 = 640 =2 x 305 =
=57

A=

T pacueTnoit
OTHOCHTENIVHO ICHTpA THKCCTH
= 63,55 x 10%/(2084 x

nposoAbHOl

wiruba  npu
BREICRTpERTOM CAATHH Oy = (@ + O/ = (095 +
£0,94)/2 = 0,945
Kospgmuwenr o_[ou. dopusay (4] o=
=1+ eo/h = 1+ 30,5/64

Heeynms cosoGaocT 1 npomm B cetermn
I-1 XaK BHCICHTPCHHO CKATOO SeMCHTA
[ew opuyay (407)]
N < mgoRA(1 — 2¢0 /o = 10 x 0,945 x 1,3 x
x 1472000 x (1 — 2 x 30,5/640) x 1,047 =
=1636000 H =166 xH < Ny_j, 31ech my =
= 1,0, Tax Kkak h>30 em

Hecymas crocoBROCTS MpOCTERKA Membie
PACETHOTO YOI, CICAOBATEILHO, HEOGXONIMO
YCHITHTS IPOCTEROK NONEPLTABIN APMMPOBATHEM
TIposepsioT yenomis ek THBROCTH NpHMCHeHIS
TIONEPCTHOTO APMAPOBAMHS: BHCOTA PSia KIAXKH
hyn = 80 < 150 Mu, pactermurii OKcueHTPHCHTET

=305 wm <017h=1088 wM, ruGkocti
npoctenka ky = 6,56 < 15

Va0  COBORAOTCH,  CACAOBATEMBHO,

MOKHO IPHMERHT YCHIEIHE KK IOTEPEUHbIN

nps-

MOJTOIMA CETXBMN % apMITYD E1accs

Bpl, d=5 My, A,=0196 cv?=196 v

pasmep sweiiku ¢ =50 MM 2360 Milla,
Ry o = 395 MTTa (o npwiox 12)

Kooipuuserrr yerommii paGoTi apmarypi
KAMCHHON KIATKE Yo = 0,6 (M npwiok  24)
Ry=YuR, =06 x 360 =216 MITa, R,,,
=1, g = 0,6 x 395 =237 MTTa

Tpebyewoe pacieTHoe conpoTHRACHIC CRa-

apvimponamROH  KjakA W3 yeromms

IKOHOMH4ECKOTO. IIpOCKTHPORAHIA

Ry

mgpA (1 — 2e0 /)0
7 2084000 )
10,945 x 1472000(1 -2 x 30,5/640) x 1,047

= 1,58 H/ww? = 1,58 MIla < 2R = 2,6 Mila
Tpebyemuili  xoodipument  apMupopass
waawm
(Ryp ~ R) 100
2R (1~ 2eq/y)
(1,58 = 1,3)100

07"
=3 601~ 30,5y20] - 0%

e y = 2 = 64072 = 320 wimt
Mttt TPONCAT ApMHPOBARIA K-
K CCTWATON apMATYPON TP BHELCHTPeRROM
CHATHI Py = 0,1
PacteTHbe XAPAKTEPHCTIKN apMUPOBAMIIOf

uGkocTs CKaroji vacti
i npocrenxa Ay, = lo/h=4200/579 = 725

232
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Tabmeya 18 CGop marpysos ma mecymwi WpocTenox

g §
i i
Bua war 82y | £ | n | EE
pysxn g g pysosas miomam, H
gi s | Biy 28
TRE | EEZ £=
<28 | £8% ER
Hoxpusimue
cobeTpennyiii Bec (nocTonn-
nas marpyska) I
KpoBL 1,50 13 195 Arv:(—‘+0,5) 459
cGopuas keneaoberonnas | 2,25 1 247 2 583
narets,
npuBesennan narpyska or | 0,33 Ll 0,36 :(£+os) 85
puress 7 T
0,502 250)
76 =235
Mroro 1127
cer (ppevennan warpys- | 1,5 14 2,10 23,56 9.5
xa)
Hepexprimue
cobernermmili mec (mocto-
AHAA BArpyyKa)
no 2,64 12 307 | Ay ;7,6= 19,76 62,6
copuas  menesoberonmas | 2,25 11 247 489
navens
upupesentas marpyska ot | 0,33 1,1 036 - 72
purens
Hroro 18,7
nonesna marpyika ma me- | 7,0 12 8,40 19,76 16,0
PeKpBiTHe (BpemeRitas)
2847
Hapyxensie cmenvi
cobernenmuiii nec crenw | 1196 | 1,1 13,16 174,5
JH4ETOM LITyKaTypKI
(0,64 x 18,0+ 0,022 x 22,0)
Bc kaphinosoro yuactka | 11,96 11 13,16 250
crem BbicoTol 50 eM
Bec majoxomtoro yuactka | 11,96 11 13,16 - 600
crentt pricoToi 120 e (A F)
Ry = kR + 2R, 10t/100 = Tpi 2y = 6,56 1 o, = 847 o = 945,
=2 1342 237 0,1/100 - 307 MITa PR My =725 n g = 847 @, = 0930 (oM
Tabn 20)
PacueTiIOE CONpOTHBIIENHE CATHIO ApMit- Koodpumwient npojxomioro wiraba apmupo-

posaol K1a

Ru= R+ 2R ( X

100"

30
12308

iy 20026
100

=165 MIla < 2R = 2,6 MITa
Vnpyras  xapakrepHeThKa  apMHpOBARIION
K

= OR, /Ry = 1000 2,6/3,07 = 847

DANHOM KIQIKA NP DHCHCHTPERHOM CAATHI
(@1 + 9 _ (0,945 +093)
2 2

®1 =

0937

Koodmmmentor my = 1,0, @ = 1,047
TIpOBEPAIOT HECYILyIO CIOCOGHOCTT HpocTen-
Ka B cevcrmmn I, apMMpOBANHOTO CeTKawM,

N <mgpiRupA(l — 2e0/h)@ =
=1,0 0937 1,65 1472000 (1 ~ 2 30,5/640) x
X 1,047 = 2156000 H = 2156 xH > N;_;




Yerome mpowmocru N > Np_p yosemmo-
npourocTs

e
ot e npocrensa, Abcratonta
OTHOCHTE BRI IKCIEHTPHCRTET €0y =
30,5/320 = 0095 < 0,7, mosTomMy pacuer mo
PACKPHITHIO TpELMH e TPOMIBOIAT TpeGyembiii
AT CETOK i3 NPORONONHON apMaTypst S Mv
Bp-1 0 BHICOTe KJazKM NpOCTERKa

219,
0150

Cpeausn BHCOTA PWIA KHDUMMHOH Knaks
cocramser 80 MM, TOUTA KOTHYECTRO PHAOR
KIQIKH, Mepe3 KOTOPOE  yKMAJIMBAIOT CETKM,
cocTapaset n = T84/80 = 10 pazon

HopMbi  pEKOMEIIYIOT YKIAZbBATE  CeTkn
He oA UM tepe UATh DAIOB KnpAMHOH
KIAAKA 13 OGBIKHOREHROIO KMpITHta  Ciesioba-
TCMbHO, MPHENMAIOT INAr CeToK 5 = 400 MM, WK

pautam K1a

TIpOBEpSIOT HPOUEHT apMHPOBAMHS KNAKH

npocrenka

100=784 v = 784 cm

24w 199~
e

= B gop - 2 ‘96100 0,196 % < s
s¢ 400
Macuamiii  iponeHt  apMupona
ki
o SOR
" (_lﬂ)ﬁ
y
- 0L g3y
1223050
320
Cacnosareano, npmATan cxeva  apwi-

PORAMI KTATKI POCTCHKA YIORICTAOPACT HOP-
MATHBHLAM TPEGOBARMAM W YCIORHIO MPOTHOCTI

§ 33. Pacuer npousoctn ceuenuii
HA IHHAMHYCCKHE BO3JICHCTBHS

1. Obume cpejienmst. [Tox mnammdeckn-
MH TIOHHMAIOT BO3NCHCTBHA BMOpANHON-
HBIX, Y/{aPHBIX, IMITYJIbCHBIX 1 PYTHX 110106+
ublx Harpysox Taxme sarpysxu oGpasyior
MaLHHBI ¢ BPAIIAIOIIHMHCH YaCTsIMH (TOKap-
wble cTaukm, newTpUYCH, BEHTHIAATOPHL,
2JNCKTPOMOTOPBI), MEXAHH3IVbI C BO3BPATHO-
HOCTYATe/BHBIM JIBHKCHHEM Macce (THIO-
rpadickHe MAWIMIb], TKAUKHE CTAHKHM), Ma-
WHHBL YIAPHOTO 1 MMHlebCHOIO JieACTBHS,

uacTcs B TOM, W4TO NpH  COBNAjCHHM
4acToT " xoneba-
it

pe3on:
e yBemCHIeM paamaxa xoneBanuii 1
paspyuieHieM KOHCTPYKuud [Tpu ansavi-
YecKHX BO3JICHCTBHSAX HEOGXOAMMO CYMTATH-
Csi ¢ Tpems BaxuBIMH daxTopamu 1) paspy-
wHTeTLEBM  jeficTeMem  Bupamunm  Ha
KOHCTPYKIIIO, YCTAZIOCTHBIM  CHIDKEHHEN
npo'mocm apmatypsl W Gerona, 2) Bpei-

BImsiueM BHOALMM HA OpramMav
4enoBexa (uuﬁpaunouﬂax 6osesnp), 3) Hapy-
LeieM HOPMabHON PABOTHI TEXHOJIOTH-
TOUHBIX

HEIX npuGOpoB

Meronsl JMHAMAYECKHX PACYETOB aHa-
TIOrMYEBI METOJAM CTATHICCKUX PACYCTOB
KoHCTPyXumil OT/IHYHE 3AKTOUACTCS B TOM,
UTO B MHAMHYECKAX PACYCTAX YHHTBHIBAIOT
MHEPUMONHOCTS KOWCTPYKIMi, @ TakKe 10-
NOJNEMTEABHBIC MX XapAaKTEPHCTHKH, Maccy
M CHITH BHYTPEHHCTO TPCHWS B MaTepuase
(IMHAMIHECKYIO KECTKOCTE)
@ /lunamudeckine HArPY3KH PasindaloT 1o
1) eudy cut060z0 eo3dciicmeun — cua, Mo~
MCHT, 2) 3aKOMY UIMeNeNUR 60 6peme-
HU — NEPHOIMYCCKHE, HMIYIBCHEIC W yiap-
Hpe, 3) Hanpasienuio 6o3deiicmeus — Bej
THKAJILHBIC, FOPHIOHTATILHEIC, 4) n0A0dICeNUI0

5) npodo.arcumenynocmu 6030eiicmeus
rukpamo TIOBTOPHLIC, IMHIOTHICCKHE
M3 MHOrOUHCIICHHBIX BHIOB MHAMHYEC-
KHX HAarpy3oK MHOTOITAXHbIE NPOMBILLIEH-
HBIC 3ARMA  YAIC BCCTO  MOABEPraroTCH
BO3IGHCTBIIO MHOrOKPATHO NOBTOPHbIX Ha-
rpy3ox (passoobpastnie BHOpannoHHbIe Ma-
WIMEBI M YCTAHOBKH, TPAHCIOPTHBIC CPEII-
crBa) MHOLOKPATHO TIOBTOPHLIC HATPY3KH
BLIILIBAIOT CHIKCHUC NPOUHOCTH GeTOHA W
apMaTyphl BCTICJCTBHE HX YCTANOCTH
OcHOBHO HCXOIHO ITOCHITKON JIHHaMH-
Kn it siBasercs Tak i
apumn JUAnamMbepa, coriaco KoTopomy
MECPIHOHHBIC CHIbL YUHTBIBAIOT AHAOTHYHO
pHewUM uarpyskam [lpuuumaior nonymme-
HMC O CIOKCHMH HALPY3IOK B YCIOBHSX
PpaBHOBECHS
@ 3ajava jumammieckoro pacuera 1) npo-
nepa tecymei erocoGiioet 1o npoHoCTH

MHO-

BIpEIBH, na-
IPY3KH), BETPOBbIC HATPY3KH (TIOPBIRBI, TyJTb-
calms), TyoK W OCTANOBKA PA3THYHbIX Ma-
WAH B MeXaHHYeCKHX YCTAHOBOK Ocoben-
HOCTh JMHAMHYCCKHX BOJICHCTBMI 3axmo-
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W (YOTAnocTn) OTICHBHBIX
IEMEHTOB W CHCTEMBI B UCIOM C Y4eTOM
JIMHAMHMYCCKHX HAIPY30K (DACYET 110 NPe/Iciib-
HLIM COCTOSHUSAM 1CPBOH FpyNmBl), 2) 1po-
BEpKa  JIONMYCTHMOCTH  BO3jeiicTBAS  BbI-



HYK/ICHHBIX KOJCOaHMI Ha MOCH, TEXHOMO-
rHdecKuil IIPOECe NPOM3BOICTBA  HA NpH-
TOAHOCTh  KOHCTPYKUMH K  HOPMATbHOM

(pacter no co-
CTOAHMAM BTOPOH TPYIITEI)

2. CBOGOHME W BhIHYAIeHHBIC KOAE5a-
nast. KoscTpykumn xone6mores 1oa Bimsi-
HAEM [MHAMHYECKHX Harpy3ok Taxue Koste-
Ganus HAIBIBAIOT BHIHYKICHHBIMH H COBEp-

Jaryxame CBOBOHMX KOJCBAHMH KOm-
CTpyKumii HeH3GEKHO M SBISETCH CHEJCT-
BUCM  HEOGDATHMOFO, PEHMYIICCTBEHHO
TEIUIOBOTO, PACCEHBAHMS (IHCCHNIAUNH) JHEp-
THH DTO paccenBanyie o0YCIIOBJCHO 3aTpa-
TaMH JHEPTHH HA NPEOOJICHHE BHCLINMX
H BHYTDEHHUX CONPOTHBIICHHI, BHELIHHE CO-
HPOTHBICHHS OBYCIOBIICHBI CJIAMH TPCHHS
yrpe

waloTes omn ¢ dacroroil
HArpy3oK. AMITHTYIHBIC 3HAdemus mepe-
MellleHHii reOMETpIrECKOl 0CH KOHCTpYKuih
IIPONOPUHOKATBHL  AMIIMTYIHEM  3Ha4C-
HISM STHX HATPY3OK (iMeeTCH B BHAY QHi-
4eCKH I HEAPHIOBAIINAS IOCTANOBKA 33124H)
JTHHms, OYepUHBAIONIAS YKA3AMHBIC AMIUIH-

B y3Nax cHCTeMBl, a HIWE — He-
BaMK mare-

PHAIOB. HETHIEHOCTEIO e OpMHpOBamNIs i
BIO M coB-

MecTHOH paboTsl Gerona u apMaTyphi
C B

TBEPIIBIX TCT, XAPAKTEPH3YIOMMECs IIOCTOsH-
CTBOM AMIUIMTYJI, TAKXe CONPOBOXIAIOTCH

TyauEIe Tax ma-
3ILIBACMOi (POPMOIi KOeBAHMH, 4 AMILTHTY1-
HbIC OP/IMHATH 3aBMCST OT COOTHOMICHMS
MeXJ1ly 4acTOTOH BHEMIHMX JHHAMHYCCKHX

SHEPIHH, O/IHAKO ITH 3ATPATE
HEPIHH KOMICHCHPYIOTCS 34 CICT BHELINETO
HMCTOMHHKA JHEPrHH — Bo3byauTess xoseba-
it

HATPY3OK M wm Tak SHEPIHM NPH
it He- oM
BO BpeMeHH H o oHEprHH
COBCTBERHBLX KONICGanHii HA3BIBAIOT COUZ0M V= AW/W, (430)

$as Capur das,
HBIX  KOjie6arm
KaM# KOHCTpYKuHii,
BHELIHMMH  HATpY3KaMu (Y  KOHCTPYKI(Hii,
MaTepHaliLl KOTOPBIX /lcqmpMupymTcx He-

dopma u yacrora cobersen-

rae AW — sueprusi, paccesinmas 3a  OjuH
i Korebanmit; W — paBoTa yIpyrax cum
3a YeTREPTH UMKJIA CTAUMOHAPHBLIX Kolleba-
it

JHHCHHO Wt nossy-
HECTH, IPOSBJISCTCS HEKOTOPAs CBA3L MEX/1y
XAPaKTCPUCTHKAMH KOHCTPYKUMH H YPOBHEM
M MACTOTAMH HArpYXCHHS) H 3ABHCAT OT
CTaTHYECKOW CXeMbI, TPAHHMHBIX YCIOBH,
HKECTKOCTH 2JIEMCHTOB, BEMYMHbLI W pacpe-
Jeserns Macchl CTAIHOHAPHOCTL BO BpeMe-
HH pCANBHBIX  KOJEGAHMH  KOHCTPYKuMit
obecneunsaercs CTALHONAPHOCTLIO JIMHAMHA-
qeckux BoieicTsuil

TMocne CHSTHS THHAMHYCCKHX HATPY3OK

Tpady
Fon
B npouecce xoneGaunii y uzobpaxaiorcs
B BHIC HCKOTOPOHl ICT/IH, HA3bIBACMOIL
nemaeii zucmepesuca (puc 133), TIom@IL
xoropoit passa AW PaGota ynpyrux Ten
3a !/, umkra  xoweGammii  m3oGpakena
JaIITPHXOBAHEIM TpeyrobHIKoM Kax npa-
BUIIO, n W yuHTHIBAIOT JUIS €IMHEUL
06beMa TeTa W 3aAMCHAIOT BHCHIHION CHITY
F HanpsxcuusMu G, a NepeMemicHus y —

CBiaB MOXTY BiCLIICH CTOi

KO-
CTPYKUMii, AMIUIHTYI2 KOTOPBIX BO BpEMEHH
GBICTPO yVeHbIIAeTCs M, HAKOHel, konmeba-
s npexpamatotes [poucxoanT satyxanme
cpoGobIx KoseGaHmit

CxopocTh 3aTyXaHus CBOGOIHBIX KoJie6a-
HHii XapaKTCPH3YeTCsi TaK HAIBIBACMBIM J10-
FapHQMITICCKUM ICKPEMERTOM 3aTyXammns 3,
PABHBIM HATYPATLHOMY Jiorapudmy 0THOLIC~
Hifs HEKOTOPOH 1-if amIHTY 16l 4, K ToCHe-
ayiomei 1+ 1 avmntyse Kone6anmuit A,

(429)

01 €
F
R(t)
-R(t)
4

Puc 133 Teran rucrepesnca
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Torna AW = j cde, wom AW = ods,

1
iGmrF ey > @9

A
b=7

(431) e A — aVIUINTYAa JMHAMHYCCKHX NDOIH-
6om, f — cratmccxuit nporus, p — wacrora
oreyna coBCTBenmbIX KOCBANIH, W — 4ACTOTA Bbi-
W = eo/2 = Ee/2 = 0¥/(2E), “32) i, -
HEYIIpYTOr0 CONpOTHBICHHS
tie & — Gysiuns o s P  cob-
D s ¥ CTHCHNGIX WACTOT (w-p) HACTYIACT Pe3OHAIC
" — Mo~
W 10~

JIyb YPYTOCTH MaTepHaia

Mesxty norapiud)MnuecKHM 1eKPeMEHTOM
satyxamms 5 u Koo(OUUMEHTOM NOTIOMIE-
WS SHCPHA Y CYMIECTBYET HICMCHTApHAS
B32UMOCBAIL
W =25 (433)

3uauennsi 8, AW m \ mHe 3aBucst oT
wacToTs Konebammii M ynemdmBalOTCR ©
POCTOM HANPKEHNH (B M/1€a TH3NPOBAHHON
YUPYrOJMHEIiHOI IOCTAHOBKE, KOT1d /LTs CBAi-
31 MEKIy O M € MpUMEHsIOT 3akod I'yxa,

AYHACT HAMGOMIICS IHAICHHC Puas = /71
W AMIUITYa KoncOammii Taioke HaHGOTb-
miee 3HaYeHHe

Amax = Braxf = [/11

B e/Ie306C TORKBIX KORCTPYKIIHAX amIi-

STHTY, 161 BBLHY>KICHEEIX KoJIeBakmil pH pe3o-

HAHCE HC BO3PACTAIOT HEOrPAMMHCHNO, KaK B

HCATBHO YUPYIHX CHCTEMAX, a Orpatudi-

BIOTCA KOHEUHBIM NIPC/ICOM TEM MCHBLIE,

em Gombiie XOIQUUMEHT HeyIpyrHX jie-
opMaUHit

(436)

Jlnmavmscermit kooddmImenT U Kere-
306CTOHA B YC/IOBMSX PCIOHANCA JIOCTH-
ractf =10 20 Kosdmment p nosponser

AW=\y=8=v, u noteps dHcpruim mpi

KO/ICBANMAX HE NPOHCKOHT)
F Theiio npn

pacaeTax CTPOMTEIBHBIX KOHCTPYKUmii He- K
3 HE JIOr: i i

saTyxamns & WM Kos(mumenT morome-
Hits oncprun y, a KodpduumeHT Heynpy-
rOro CONpOTHRICHHS

= 8/n = y/(2m)

B W OT BusA
KOHCTPYKUMH, HA3HAYCHWS, KCCTKOCTH CTHI-
KOB, KATCTOpUM JWHAMHMYHOCTH MAIIKH i
yeranapmmpaior or 02 g0 06, a v, —
0,05 10 0,1 3HascHus NpUBCACHD B HHCTPYK-
WHSX IO JIMHAMHYECKOMY pacHery

(434)

Snaenusn xn.mmncm Y B aaswenmocTu or
A KoneTpY)

Tlepekpbimus w3 Kpymubix
10 AMORO/MBANNA CTHKOR . .
110C/1E 3AMOHOANMBAIN CTHIKOR . .
Tlokpanonas Gatk
10 JAVOHOTIHRARAS CTHKOR . .

052
032

047
0,52

H0CHE JAMONOAHBAIIL CTKDS . -
PCGpICTOE MOROANTHOC CpEKpUITHE .

PACHCT CTPOMTETLHBIX KOH-
CTPYKUHii 3aMCHHTD CTATHYECKHM PACICTOM
3a pacueTIYIO CTATHYCCKYIO HATDY3KY TpH-
HAMAIOT JIMHAMHICCKYI0 HArpy3Ky, yBeim-
HCHHYIO B pas. OBpno  craTmieckne
HATPY3KH BO MHOLO Pa3 NPEBOCKOIAT JMHa-
MHYCCKHE, NMOOTOMY B NPAKTHKS NPOCKTH-
POBAHHS PACHCT CTPONTEITLHBIX KOHCTPYKUHil
Ha IAHAMHYCCKHC HATPYIKH CBOIMTCH K CO-
NOCTARICHHIO IMHAMHYECKHX HATPY30K €O
CTaTHdecKiMH B BHICOTHBIX COOPYXCHHSX,
TPOCTPAHCTBEHHBIX M GOJLIICTIPOJICTHRIX
CTPOHTEITBHBIX KOHCTPYKUMSX JIHHAMHICCKHi
PACYET MOXKCT OKa3aThCs ONPE/ICISIONMM
1S 110160pa CedeHmit HIeMeHTOB

4. lunamuteckas #ecrkocrs. Jlunamu-
decKas KECTKOCTh HIEMEHTOB OT/IMYACTCH
ot cratmueckoii kecrxoctn (EA, EI w ED)
BEJHYHHON MOy ynpyroc'm E marcpuana
B KECTKOCTI
lmlaMw(ccmM MOy tb yupymcru Marcpuu-
na E, Tlpu jddaviueckux —marpyakax,
JCHCTBYIOMX B KOPOTKHE IPOMEKYTKH Bpe-

3. Koopdmmenr mavmmocrs.  [lon  MCHW, MHAMHYCCKHE MOJJIb yYNpyrocTn
it cuntaior M PABHBIM Ha4aib-
Yitbt 0Npo-  HOMY cTa Y MOJymO yNpyrocTi

ru6a X coorncmwymmcMy CTaTHYecKoMy — Marepuana

TporHGy , Ero WIHPOKO HCMOJB3YIOT B pacic-
Tax CTPOMTCIBHBIX KOHCTPYKITiit
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it
Jlnﬂ KEE30BCTOHHBIX HIEMCHTOB C Tpe-
IMHAMH B PACTAHYTONH 30HE npu ompeje-



nemnn nx Kpﬂnmﬂu [CM (opvyay (544)]
npuEEMAIOT
TIpit orokpaTio nowopummeﬂcﬂ na-
Tpy3Ke BCJEACTRHE BUOponoasysecTn Gerona
CKATOM 30HBI TMPOMCXOAHT CHIKCHHE AHHA-
MHYECKOH KECTKOCTH M HAKOILICHHE OCTATOY-
HbIX nporuGon (nepemenerniti)
HOM BCMMUAHEL, NPH KOTOPOi

1) 3a pacieTHOe NPHHAMAIOT TONHOE IPH-
BC/ICHHOC CedCHME HIEMEHTa — MpH OTCYT-
CTBHM TPemMH B DAcCTAHYTOH 30HC, NpH-
BeenHoe cedene Gerona CKaToH 30HBI —
IpU HATHOEM TDEMAH B PACTAHYTOH 3OHE
eMenToB, 2) heynpyTme Aehopvaumm B

nx crabumsanns [pu

Csi OCTATOYHOM HPOTMBE KOHCTPYKIHS Ha-
9MRacT KONEGATLCR KAk ympyras crerema
TTpH Ompe/IeIeHHn KPUBHIHL HTO HOIBOHET
KOO(OMIHEHT YIpyruX geopMamHi v, mpi-

/10 TpesieNb-  BeTOHe CKATOW 30HBI CCYCHHS YIMTHIBAIOT
MoayIs i Getoua,
3HaveHns Ta mpu-

Bejenus apMaryput k 6etouy o = E,/(vE,),

3) TpeWwmHE B PACTAHYTOW 30HC ore-
MEHTOB He OGPA3YIOTCH MPH COOOCHIH
yenoBms

HAMATh, KAk TpH  HEMPONOIKHTEIBHOM
- "p! poa Obrmax < Yo1 Rt sers (@38)
JeliCTRII TIOMHOR HArpy3Ki

5. Pacter mo mp i [ — Hanps-

“eHHii DJICMEHTOB CIMTAIOT OBCCHCUeHHOl,
Cclt CymMMa YOI OT PacuETHBIX CTA
scciix (M, mm Ny) W AMEaviiccKix
warpysox (M, mm N,) He NpeBOCXOAHT
cymwvy Buyrpemmix youmtii (M, wm N,)

My + M, <

M, nmn Ny + Ny <N, (437)
BuyTpewnuue yeniins npusaMalor, HCXOAs M3
TIpEACNLHON CTaTun paboThl 2ACMEHTOB 110
npousoctn (wanpuvep, no cramn 111 npn
warnbe, M puc 78)

6. PacteT N0 BHHOCAMBOCTH HOPMATHUBIX
CeMeHMii, DNICMCHTBI CTPOHTE/NBHBIX KOH-
CTpYKIIi PACCHNTHEBAIOT K BHIHOCIHBOCTS
TIpH_ BO3CHCTRHM MHOTOKPATHO NOBTOPHIO-
meicss  HArpY3KH (UMCIO TIOBTOPEHMI -
IPY3KH 33 NCPHOJL IKCILTYATAUMH KOHCTPYK-
umit nopska 10° u Gojiee), BeI3BIBAIOLICH
3HAUHTCL B Nepenia] HanpsKeHuii b MaTe-
puasie (nanpumep, B GeTOHE MM B PacTsHy-
TOii apMATYPE Kere30BeTOHHbIX KOHCTPYK-
i)

Harpyaxu Takoro poja JCHCIBYIOT Ha
TO/JKPAHOBLIC OAJKH, OCTAKa/bl, LIIALb,
HEPEKPLITHS IO/ HEYPABHOBCLICHHbIC MALLIH-
ML (ICHTPUGYTH, BEHTHISTOPH, KOMITpEC-
COpBI), A BHIHOCAMBOCTH HE PACCHHTHI-
BAIOT NOJKPAHOBLIE GANKH HPH JIerkom
PeXHME PAGOTH! KPATOB, CKATHIE HIEMHTH
¢ KocmeHHoH apmatypoil (cM  puc  100)
M YYACTKH 21EMEHTOB, palOTAIOMMX HA MEC
HOC CKaTHC (CM pHC  75), TaK Kak MX
IIPOYHOCTE HA BHIHOCTMBOCTD HE HIDKC TPOU-
HOCTH HA CTATHUCCKAC HATPY3KH
@ Hanpsokenns B cKatoii 30HC CeucHus
JIEMEHTOB  XKeJIe306CTOHHBIX  KOHCTPYKIMi
M PACTAHYTOH ApMAaType ONPEACISIOT ¢
YHCTOM CIICIYIONIMN OCHOBHBIX MOJIOKCHHH

Kene B GeTOHe PACTAHYTONW 30HBI

Konace Gerosa . . .BI5 B25 B30 B40 n spme
3uavennn o 25 10

Ecn yonosue (438) me cobmomaercs
PH 3aMeHe B HeM 3HAUCHHS Ry, HA Ry, TO
ITOM@1b NPHBE/ICHHOTO CeYeHHus olpee-
nsior 6e3 yuera GeTOHa pacTAHYTOM 3OHEI
cederus

TTPOMHOCTS HOPMAILHBIX CedeHmii e-
MCHTOB Ha BBIHOC/AMBOCTH cuMTaroT obecne-
YEHHOI, CCITH HAIIPSKCHHS OT PACUCTHBIX CTa-
THYECKHX M MHOFOKPATHO MOBTOPSIONIX-
Csl HAPY3OK B BETOHE CKATOM 30HBI W PACTS-
HYTOii apMaType He NPEBOCXO/IST PACHETHBIX
CONPOTHBICHIGE ¢ YHETOM COOTBETCIBYIO-
MEX KOODYHUMCHTOB yCIoBHi PaGoTEI Ge-
TOHA Yy M APMATYPBI Yy, T € ecim cobmio-
JA10TCS YCIOBUs

ans exaroro Gerowa

Cmax < Vo1Ryy (439)

A% pactsuyToil apmaryput

<7YaR, (440)

T Ghmue — MaKcMABHbE HOP-
Mabise uaupumumﬂ cooTRCTCTRRNHO B
Gerone cxaroii 30HBL cedeHis H B PACTAHy-
Toi apMarype, vy, — Koauument yeaopmii
pabotel Gerona, npumviacmurii 1o CHull
2030184 Taba 16 B 3apucmvocti ot
oddumerta acummeTpun LUKTa,

Osmax

(441)
Gmm M Opmax — HANMCHBIICE H HAOOb-
iee HANPHHKCHMs B Geroue B IPeIeNax uukia
M3MCHCHHS HAIPY3KHM, Yy — KOdhduument
yesrosuit paBoThi, nputumaembii 1o CHull
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Pb = Obmin/Cbmaxs



2030184 Tabn 25 B 3aBHCHMOCTH OT
ACHMMETPHH LIMKIA,

(@a2)

— HauMenbiliec u HanGoNbuee

Ps = Oson/Csmaxs

Osmins Osmax

cobmonertic yenomns (469) ¢ BRCICHHCM B
HEro PAcHCTHLIX CONPOTHBIEHHi Gerona R,
H Ry ¢ xoadduumentom yenowmii paGors:
Yo (M TpWIOK 4) BMECTO pacdeTiimix
conpoTuRICHIii Ry, 1 Ry sor

HANPSKEHUS B PACTRHYTOH aPMATYPE B Tpe- . MepOUpHSTHS, CHWKAIOUME HHAMH-
JIeNaX [MKI4 M3MEHCHHS HATrPY3KH HecKHe BO3/IeHCTBHN. ](oncrpynmmue Mepbl
Jlis snementos Ge3 1o CBOJIATCH K
i apmarypui ypan-
KR p, paBHBIM MAUIKHBL WM KE K WIMeHe-
(c YHCTOM HGKOMICINA HeYNpYTHX ueq,\opma- HHIO 4ACT 0TI CBOGO MBI KONeBaHMI HIeMeH-
i Gerona) Top Ilocresnee AOCTHIAOT W3MEHEHHEM
1pH 0 < Moo /M <02 =03, KECTKOCTH IEMEHTOB, CXEMbl KOHCTPYKuiH
# pasmepos nporera. Hanpwvep, nepexox
npi 0.2 < Moy /My < 0,75 or cBoBoHO OmepToif Gamkm k Gaike ©
ps =015 + 0,18 M\, /M sy, (443)  ynpyr & Kogumﬂ

4acToTy cBOGOIBIX KoNeOaHMi IOYTH B j1BA

TP M /M > 075 Py = M/ M Y oo o
B Gerone cxartoift 30HMBI cedeHus IpH AxTuBHas BHOPOH3IONSUMS BO3MYIIAKO-

JCHCTBHH  MHOFOKPATHO  TOBT

HATPY3KH CHEAyeT M3berarh BO3HMKHOBEHHS

PACIArUBAIONMX YCHIM, TAK KaK 5TO CHH-

Kaer BBIHOC/HBOCTE ICMCHTOB
MakcumajibHoe HanpsikeHme B PacTsi-

HYTOH NPEIBAPHTENBHO HANPSKEHHONH ap-

MaType NPUHAMAIOT PABHBIM

- U/ Oy + Oy, (444)

O max

mero o6 sAmjisiercs  HanGonee
SddexTupIoi Mepoii GopslEl ¢ Begonyer
MBIME  KoneBammavu  koucTpyKmuii  TToj
AKTHBHOM BHGPOMS OJIsIUMCH MORMMAIOT CHH-
KCHHC JMHAMMYCCKHX HAIPY3OK, TEPe/alo-
IEXCA  BA  KOHCTPYKIWH, IIOCPE/CTBOM
HEMOB 1t
i, CHCTEMBI TPYXHH, DESHHOBBIX [DO-
KJIAJI0K, MOJBECHLIX CTepxkHed u T n Ilox

e o — apmary-
p.,. X Beroly, O, — HAIpSKeHUE B Beroie
Ha ypopHe Hambonee pacrsimyroro psja
APMATYPhl, Gy — NPC/BAPATENLHOE HANPS-
xerme apMarpr c ywcroM BoEX 110Tepb 1t
Tsm

MenbIero C/llrllmllbl
HanpskeHHs Oy yax M Opy ONPEALTSIOT OT
JGHCTBHS BHCLINUX HATPY30K W OT YCWIns
npejBapuTebHOro  obxkarus P, xak s
YIPYIOro Tejia 1O NPHBECHHOMY CeUCHHIO
TIpoutocts cxaroil apmarypsr §' ma Bbi-
HOC/MBOCTH He PACCYHTHIBAIOT, TAK KAK OHA
3ane; no

CPABHEHHIO CO CKATBIM GETOHOM

Pacuer Ha BBIHOCAMBOCTD HAKJIOHHBIX
CeueHMIT TPON3BOIAT M3 YCTOBHS, 4TO PABHO-
JCHCTBYIO@s  IIABHLIX  PACTArMBAIOIIMX
HANPsXKEHNH, JCHCTBYIOMEX HA  YPOBHE
UEHTPA TSKECTH NPUBCICHHOTO  CedcHus,
NOJHOCTBIO  BOCIPHHMMACTCS  1ONEPCHHOi
apMaTypoil NP HAUPSKCWMAX B well, pap-
HBIX PACUCTHBIM CONPOTHBICHMAM R, ym-

YBCTBUTEIBHBIX IPHGOPOB 1 06 OPY/10BaHMS,
JAKMOUAIOMYIOCH B MX 3alllMTe OT KOjie-
Ganuii KOHCTPYKIHMIA, HA KOTOPBIX OHM HaXo-
Jres

Pacuer m npoexrupobaune BUOPOM3OIIS-
Wi# TPOMIBOIAT B coOTBeTCTRMM ¢ MHCT-
PyKumei N0 UPOCKIUPOBAHMIO M pacteTy

Maumn ¢

HATPYIKaMH M OGOpYJOBANWS, MYBCTBH-
TeMBHOro K BuOpanmm
Taasa 6
Pacuer cevennii
TOB Mo HbIM

COCTOSIHMSIM BTOPOii IpynmbI
§ 34. Pacuer no opazosannio
Tpeumn

1. Obumwme cenenms. Lleas pacaera ojie-
MEHTOB KeTe30BeTOHHIX KOHCTPYKIil 110

HOKCHHBIM  Ha  KOIDUIMCHTE  yCIIOBMI
PaBOTBI Y3 1 Yye

las ) B KOTOPbIX P
apmarypa He mpejycMoTpena, HeoGXxouumo
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TPEUIHH 3aKITOUACTCH B Onpe-
‘lc.kuuu TPO0IBHON cHitbl Ny, (M3rubaio-



mero Momerta M), B pacTs-
HyTOM BETOHe PACYETHBIX CedeHHil HANps-
KU Ry s T €. cIBL N (MOMeHTa M), ipit
KOTOPOIi HAWMHACTCS TPEIMHOOBPA3 OBALHE
B pacTsHyToii 30me aideMentos ITpemoma-
ACTCA, UTO TPEUIMHBI B PACYETHBIX CEHCHHAX
we obpasyiorces, ccnn yowme N (M) or

s yuuTEI-
BATH CHIDKEHHE NPe/BAPHTE/LHOTO HAPSIKE-
Hus B apviatype c,‘, H O, T10CPEICTBOM YM-
wowenms  ma  kodbWmHCHT  Y,s (oM
CHuIT 2.03 01—84 Tabn 24 m 5)

@ Pacuer mo 06pa3opammio  HOPMATLHBIX
TPEUH NPOM3BOMAT" @) ¢ ueniblo m3bexkarTs

BHCLIHMX HArPY30K H yowms
Noe(M,,), BOCHDHEMMAaEMOTO ~pacteTHLIM
CeYeHHeM nepe;i 0bpasOBAHKEM TPCILNE, T €

(445)

Mo ofpasosammo Tpemmi pPaccHHThi-
BAIOT HOPMAILHBIC M HAKIOHHBIC CEYCHUS
oleveHTOB  TTOpAI0K y4eTa HArpysox
KOO((UIMEHTA HAJCKHOCTH O HAIPY3KC Yy

mBesen B mpwiox 20  Hanpsemus
pactsokenns B OGeToHe W apmarype pactsi-
HYTO# 30HbI Cedems JIEMEHTOR MPHEAMAIOT
TO auHBIM cTajin [ sanpsiken Ho-ied)opMu-
poBatioro cocTosums (cM pic 78)° 1) cee-
HHS 110CTTE fie) OPMATAH OCTAIOTCS IITOCKHMH,
2) HApSKCHIMA B GCTOHE PACTAHYTOl 30HBI
CedeHis pacTpe iesie bl PABHOVEPHO 1 PABHBI

bt,sers HAHOOJbIICE OTHOCHTEILHOE Y/UTH-
HEHHE KPAHHEr0  PacTAHyTOro
Serona pasuo 2Ry, . /Ey, 3) B

N < Noe win M < Mg

ux B 1-# xareropun
TpemMHOCTONKOCTH®, B  SmeMerrrax 2.t
KaTeropun TPEMMHOCTORKOCTH, ecrn 110
pacvery mHe obecnedmpaeTCs  HAJEKHOE
3aKPBITHEC TPCIIMH, B MPCICAAX JUIHHLL
J0MBI mepejiaduM  HANpAKEHMH  apMaTypbl
6c3 aixepos, 6) Ul OMpenCiCHAs HCOBXO-
JIMMOCTH IPOBEPKH 1O PACKPBITHIO TPEIIHH
(2-% m 3-5 KaTerOpHH TPEIMHOCTONKOCT H)
H 1O 3aKDEITHIO (25 KATeropus TPEIMHO-
CTOWKOCTH), B) JUIS BLISCHCHMS CIIydas
pacdera no aeopManmam — OTCYTCTBHE WU
HAJHYKC TPEMMH B PACTAHYTOH 30He oe-
MEHTOB, T) U5 NPOBEPKH HOSBJICHHS Tpe-
IWHH B CXaroii 30He CCYCHHS B TCPHOL
IPE/BAPHTEIBHONO  OGXATHS  DJICMCHTA,
TAK Kak HANMYMC TAKMX TPEIMH CHHXAeT

Gerome cKaTONi 3OHEI (CCNM OHA WMECTCS)
ONPENENAOT © YHeTOM YNpYYHX,
BUCUCHTPEHHO CXATEIX JCMEITOB M Wi~
Gaembix

TPEMHOCTONKOCTE M KECTKOCTH A~
BOTOKHA  MeHTa
2. 1 pacTanyTHie
OBpasoBanie HOPMATBHEX TPCIIAI B IPE-
A VIS BAPHTCIBHO  HANDSKCHHBIX  NCHTPAIBHO-
06KaThlX 2MEMEHTAX [PH  [EHTPAILHOM

WICMEHTOB TAaKKe C YYCTOM HeyNpyrux
snedopMaumii Gerona, npm HTOM  HaNMuHE
HeynpyrHX JieOpMAIHI YHHTHIBAIOT YMeHb-
LICHHEM 5POBOTO PACCTOSHUS F, 4) Haps-
JKEHUs B HAnpsracMoii apmarype

Oxp = TapOup2 + 20Rpt sery (446)
TAC Oypp — NPCABAPATEILHOE HANPSHKEHHC
B apMarype ¢ ydeToM Beex TOTeph,

O, — NpUpauICHHe HAUPSKSHM B
par:ruﬂylmi apMarype, cooTHcrcrHymmcc

Geroua nocsie norameHus ero upcm:apmum-
HOTO 0BXATHS, Gy

5) Hanpskenns B ucmulpmawou apma-
Type e

HAr PY3KaMH pomc-
XOJMT TOJIBKO MOCE TOro, Kax Gyaer nos-
HOCTBIO TOTANICHO YCWIIME TIPE/BAPHTCIIb-
HOro obxarus GeroHa M NPeO/IONeHo ero
pacuerHoe conporHBicHne Ry ., 0ccBoMy
pactsokemmio (e puc 103) Yewme N
HOPMATBHBIMH
UCHTPAIbHO-PACTARYTBIX JIEMEHTOB TIepe/t
0o6pa3oBanneM NEPBBIX TPCIIMH, OIpEjie-
JISIOT U3 YCIOBMS PABROBECHS YCWIHiL, Cpo-

e i
(Y% =0), npu >rom 3a Buenmicio mpUAN-
Mator ety N JUis obmero cysas

Nure = ARy ser + 20Rpe sorls +
+ 20, Ry yorAyy + P, (447)
rae A, Ay, Ay, — COOTBETCTBEHHO MUIOMIA:

MEHTOB  PaBHbI  ajirebpanyeckoil  cymme
HAPSOKCHMI, BLI3BAHHBIX YCAKOI M 1OM3Y-

0 CeMCHIS DICMCHTa, HCHATIpSIac-
MOl W anpracoli apvarypu, P — yowime
pC/BAPUTENLHOTO 0BXaTHA GETOMA ¢ Yie-

4ecTpio GeToHa, s
YCHIIHIE, BOCIIPHHHMACMBIX CEUCHHAMM e~
MCHTOR € NPC/BAPHTCILHO HANPSKCHHON
apmarypoii Ge3 auxepoB, Ha JUIMHE 30HBI
nepesiaun uanpsokerns [, mpu pactere 1o

ToM  coorser noreps, P

* KpaTKOC  HAMMCHOBAINNE ICMCHTOR,

KOTOpEL Tpe-
Gonarnn cooTaercTReHNO Lt 1 2-i Kaveropuit
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= Y3yOspAap, DU OTCYTCTBHM HATPAracmoll
apMarypbl 3HaYeHne Ay, a CIeJOBaTeNbHO,
u P NpHEAMAIOT DABHLIMH HYTIO, Y —

°

cramm 1 (cvi puc. 78) Tlostomy CHall
20301 -84 peKOMEHAYCT CAMHYIO MeTo-
JIMKY pacdera JUlsi BCEX CITy4acB HpH Tex K¢

TOUHOCTH
HaTsKeHus apMarypsl [cM gopmyay (75)]

B craboapMHpOBaHBIX SJEMEHTax O
pasoBaHMe TPEIMH B PACTSHYTON 30HE
MOXET COBIAjJaTh ¢ MCYEPIIAHHEM HeCyluei
crnocobHOCTH 2IeVieHTOB B oTOM  Cilywae
HOpME! TPeByIoT yBenmucHus A, Ha 15% 1o
cparennio ¢ Tpebyemoil u3 pacuera no
npounoct s CIaGoapMHPOBAHHEIX e~
MeHTOB B pOpMYJIc (447) BMECTO Ry 1 TpH-
mavaior 1, 2 Ry g

3. Marubaemuie, cKaThie

JIAHHBIX, 9TO H /UIS UCHTPATHHO-
PACTSHYTLIX 3]EMCHTOB, OMOTHHTE/LHbI-
MH HCXOHBIMH JAHHBIMH SBIISIOTCA.

cedenms nocie jaedopmaumii - ocraiorcs
IIOCKHMH, 2) HANPKCHUS B CKATOH 3oMC
CeueHNs ONPEAENSIOT C YHCTOM HEYNpYrHX
nedopmauuii Gerowa, 3) HanpsKenns B
apMarype  ckaroil  30ubl  ONMpeessoT
HANPSIraeMoil — KaKk CYMMY INpeiBapHTelb-
HOTO HANpsKeHMs H NPHDAICHUS HANDS-
KEHHS, COOTBETCTBYIOUIErO MPHPANIEHAIO

H  BHEUCWTPENHO DACTHHYTBIE /IEVCHTHL.
OmnbITamMy  yCTaHOBJIEHO, 4ro mepes o6pa-
JOBAUMEM TpEUMH CedeHMA WSTMGACMbIX
(pc 134, 0),  BHCHCHTPCHHO  CKATBIX
(puc 134,6) M BHCHCHTPEHHO PACTAHYTBIX
(PHC 134, 6) DICMEHTOB HCIHITBIBAIOT HATIPS-
KeHHO-/ICOPMUPOBANIOE  COCTOSHME 110

Fot,ser

Prtc 134 Cxeva yomawii i nanpsxcuii 5 Hopya -
HOM CONCIH TIPH PACTTE 110 0GPATORANIIO TPC-
s
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i BoNOKOH GeTowa ma ypoBHE

PACCMATPHBACMOi APMATYPEI, HCHAIPSTac-

MOJi — KaKk cymMMy Hanpskenwuii, 06ycnos-

NIeHHBIX YCajKoi M TON3ydecTbIo Geroma, n
o

okpyxKalomero Geroua

CyWCCTBYIOT PA3KBIC METOMKH OMpe-
npenerusi M, — MOMeHTa nepesi 00pa3osa-
mmem  tpeuym®  Hopwbt  pekoMesiyior
onpeensth, M, 10 crocoby sIpoBLX Mo-
MEHTOB. ITOT ¢Nocod SBJISETCS YCIOBHBIM
PACHCTHBIM IIPHCMOM, Tax, IeiCTBHTEbHLIC
JMIOPBI HANPSUKCHHI B PACT ARYTOR M CKaT0if
JOHAX OTIMYAIOTCS OT PACYETHBIX
@ Tlo sromy crocoby ycrosme TpeHHO-
crofixoctn (445) npumMact B

M, <M,

rae M, — S/pOBbI MOMEHT BHELIHMX CHJI
HPHEHMAIOT PABHLIM
SIS IBTHGACMBIX 2TeMeHTOB (pHe 134, 6)

M, =M. (448)

e M — u3ruGaiomuii MOMEHT OT BHEIIHHX
HACPY3OK, ONPEACISEMBI 10  NpABHIAM
CTPOMTENLHON MEXAIHKH,

@ /Ul BHENEHTPEHHO CKATBIX JIEMEHTOB
(puc 134, 6)
M, = N(eg —1), (449)
rae N — npojonbuas CxKXuvalomw@s cula or
BHCLWIHMX HATPY3OK, €g, I' — COOTBETCTBEHHO
IKCUCHTPHCHTET BHEITHEH 1IPOIOIBHOM CHITBI
OTHOCHTENILHO LCHTPA TSKECTH NPUBEICH-
HOFO CCYCHUS W PACCTOSIHMC OT UCHTPA T
KECTH NPHBEJCHHOIO CEYCHHS 1O BEPXHEi
IPOBON TOUKM [,

* JLia pATKOCTH GYieM HA3HDATI MOMeHT
TpemmooBpasoDmIA



Puc 135 K pactery no oGpAIOBANMIO TPEIH H3IHGACMEIX IEMEHTOB

@ U1 BHEICHTPEHHO PACTAYTEX JleMCH-
ToB (puc 134, 6)

=Nleo+r) (450)

Ha ocHoBaHMM 3aKOHOB MEXAHUKM 3Ha-
werme M., MOXET GBITh NPHATO PABHLM
CYMMe MOMEHTOB BCEX BHYTDEHHUX YCHIMH
oTHOCHTEbHO SAPOBOI Toukk | (puc 134, a,
6, 6) Hanpumep, /118 npe/tBapuTeIib HO HANpS-
KeHHOro IBruGaeMoro alementa (puc 135, 4,
6) MOMeNT TpeluHo06pazopanus M., 6y et
PABHSTLCS MOMENTAM BHYTPCHHUX CHI OT
peimero Momenta M (cv puc 135,6) u
CUJIBL TIPE/BAPUTEILIHOrO 00 kaTus Gerona P
(v puc  135,2,0) Ha puc 135¢
UpUReCHA CyMMapHas (pacucTias) amopa
HATDSKEHMT epe 06pa3oBAHUEM Tpcuwm
B PACTAMYTOl 30MC CeuCHUA OT u P
Fla OCHOBAHHM TCOPHM CONP OTHRIICHHS YIIpY-
I'MX MATEPUATIOB HOPMAJLHbIC HAUPSIKCHHS
HA ypoBHe KpaiiHero pacTimyroro BOJOKHMA
OT YKa3aumbiX CHIOBBLIX BO3JCHCIBUA MOIyT
ObITh HafzieHEl MO GOPMYIaM (3HAK «—»
MPUCBOEH CKUMAIONIMM HANPSKEHHSIM)

Oy =~ MWty Op =~ PfAyes, Oyp =
== My/Woa= = P eop/Woaa @s1)

6 Weg = Lyey/yo — NpUBCeHMbIL MOMeHT
CONOTMBICHUS  UPMBEIEHHOIO  CevcHms
JleMeNTa 118 KPARHCro PACTSHYTONO BO-
JIOKHA, OUPEIEIEMbIA KK VIS YIPYroro
MATEPMAJIA, Yo — PACCTOSHME OT HWKHErO
PACTANYTOrO  BOJOKHA CCUCHMS 3ICMCHTA
JI0 1HTPA TSKCCTH NPUBEICHIONO CeueHus,
Avess Ireg = COOTBETCTBEHHO  MIIOMALL 1
MOMEHT MHEPUUH TPHBECHHOIO Ceueius,

ves = Wyea/?, ¥ — PACCTOSNUE OT 1IEHTPA
TIKCCTM IPMBENICHHOTO CeUeHUS [0 BEpX-
neil szposoi Todku [

Cymmaphoe HanpsKenue B MWKHEM
PACTSIYTOM BOJIOKHE PUBCICHIOTO CeyCHMst

(452)

B coorsercreum ¢ Hanpsvkenno-iedop-
MHMDOBAHILIM COCTOSHMEM CTaZMM | HAmps-
KCHUS Oy, B PACTAHYTBIX BOJOKHAX [PUHM-
MaloT Tiepex ofpasoBaHuMeM TPEMMH paB-
WM Ry g0rs TORZA

Rig ser = M{W,ea

be = Oy — Op — Opp.

Pr/Wees = Peoy/Wres, (453)
MM, YTO TO XKe camoe,

Ry sr Wyea = M — Pr — Pe,, (454)
B MOMCHT TPennooGpalonaims b pac
HyTOHi 30H€ W3UGACMBIX allepeizcp o

HyTpenmx  cut o TODNA W3
ypasieims (454) nonysm

Mere = Ry ser Whea + P (e + 1)

455)

V4HTHIBAS, UTO B MOMEHT TpeIUHO00PA30BA-
s cederus paboTaloT ¢ ynpyrowlacru-
WECKHM MOMEHTOM ~CONpOTHBICHUS W),
OKOHHATEJIBHO MOy MM
Mere = Ropser Wyt + Pleoy 1) =
= Rugr Wyt + My (456)
rae Ry Wy = My — BoCTpH-
HimacMLIT GeTOHOM nopM'\Jlbnolo cevenus
B MOMCHT OOPA3OBAHUS MEPBLIX TpEMIMI
B PACTSHYTOIi 30He anemenToB, P (e,, + 1) =

M,, — SPOBLI  MOMEHT Tpe/IBaApUTEIIL-
HOTO n()k.n‘mi Herona

®opwmyia (456) OCTaeTCs CHPABCAIMBOI
VISt BHCNCHTPCHHO CKATHIX M BHCHEHTPCHHO
PACTANYTHIX 3JIEMCHTOB

Tlpy pacuete M0 OBPA3OBANMIO HAUAITD-
HEIX TPCIMI B CKATOH 30He Cedenmst (pactsi-
HYTOif YCHIMEM NIPEIBAPUTEIILHOTO HATIPS-
Kelus apMaTypbl, oM puc 136) ucnons3yior
yeiosue
Mere = Ry ser Wit = Py (€0p =
= Ry ser Woir = My,

wr) =
(457)
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Aq 4s

s Asp
Puc 136 Cxeva ycwnii  manpskenuii b nop-
MAIBHOM CeNeHMH IPH PACHETE IO 06 pAIOBANMIO
Tpewin OT JCHCTRAS YCHTHS IpEBAPATEILHOIO
obwaria

(€I TAKECTH NPUBCACHNOTO CeveHMR, 2 — A1po-
wan Towca

e Ry o — PACYETHOE  CONDOTHBICHME
GeToHA KJIAcca, HHCIEHHO DABHOIO Nepelta-
TOUHOI MpOHHOCTH Ry,
VIpyroMIACTHYECKHI MOMEHT CONpOTHB-
JIeHust SIS KpAIiHero PACTSHYTOIO BOIOKHA
ceverms
2(Iy, + oy, + 0illy)

W e 2 4 S, (458)
T Ty Ty Ih9 — COOTBETCTROMIO MOMEHTHT
WHEIWM  OTHOCHTEIBIO  Hy/ICROH  Juium
IO CKATOM 0B CeMCIMS, MIOMALH
apmatyps S u ' pactsiiyToil 1 cKaroii 30i
COYCHMS DICMCNTA, Sy, — CTATHNECKHI MO-
MCHT OTHOCHTEIBIHO TOF e OCH TIOUAAH
6oToNa pacTsyTOi 30HEI; h — X — paccTos-
HHE OT HyJICBOIl JIMHIAK /IO HIKHETO BOJIOKHA
pACTSIYTOI 30MbI Cexetms

Tonokete Wynesod IMmAM  ceuenus
onpezeawor WS yonomAS
h— x) 4,
forasmas, = B sy

e Spy Sty S — COOTBETCTREHHO CTATH-
YECKME MOMCHTHI OTHOCHTCILHO HyJICBO
JMHMM TUIOMAWM GETONA CKATOM 30HBI Ce-
weHus, Wwionan apmarypsl S’ u S cxaro
W PACTANYTOH 30H ceuenusi, Ay, — MO
Getona pacTsHyTO# 30HbI CeYCHUs

JL15 UPSAMOYFONLHEIX TABPOBLIX W ABY-
TABPOBLIX CeucHmii yeiobue (459) npwim-
maer BuL
b= X = Syeaf Ape

ed — CTATUYECKHH MOMENT N0

(460)

e
242

o cevenns, i Ges
yieTa NiomANH GETOMA PACTAHYTHIX CBECOB,
OTHOCHTEJIBHO PACTSHYTOH Tpamu, A,
LIOMIA/Tb HPUBECHHOIO CCHEHUs, BEIMHCIIEH-
Has 6e3 yueTa NOJOBMHE IUIOMAA GeToHa
PACTAHYTEIX CBECOB

Mowent conpotunicius W, onpene-
50T 1O hopMmyTe

Wor = 1Wees,

“61)

e ¥ ~ KoohdummenT cesemns, npumaMac-
MBiil 10 IpHIOR

3HAuEHHS I 71 BHENEHTPEHHO CKATBIX 1
M3rMGAEMBIX  NPETHAPUTENLHO  HANPSOKEH-
HbIX 3JIEMEHTOB NPUHUMAIOT PABHBLIMHA

=@ (Wea/Ared) (462)

e @ = 16— Cp/Ryers 1> ¢>07, 0p—
MAKCHMATLHOE HATPMKCHUE B CKATOM GCTO-
He OT BHENIHeH HATPYIKM 1 YCUIIUs ITPe/BaPH-
TEJLHOTO  HAUDSXCHUS, BLIYUCICHHOE 11O
PUBE/ICHNOMY CeUCHUIO, KAK [UIS YIPYroro
Tena

Baesenue » dopmyty (462) koobdmmuen-
Ta @ 0BYCIOBIUBACTCS HeynpyruMU edop-

ManuamMH  GeTona CKaToH 30MBIL  ceueHus
ONIEMENTA,  BHILIBAIOIUMK  MCKPHBIIEHHE
OuepTAHMA IMOPHl  HOPMAIBHBIX HATPA-
KeHuit

Jist BHENEHTPEHHO  PACTSHYTHIX  dlle-
MENTOB, CCIlM YIOBICTBOPSETCS yCIOBME
Rie ser Wy
o — ey < R W

(463)
TO

— W
A+ 2(0,, A5y + Ay + 04 Al + 0, 4)) (464)

Ecm yestonue (463) e yromeTsopsiercs,
To r onpencasior 1o dopmyie (465)

Jlast msrnbGaempix aementos Ges npe-
BAPUTEIILHO HATPSUKEHHON apMaTypbl U Juist
BHENEHTPEHHO PACTSIHYTBIX HICMEHTOB, eCI
HE y/IOBJIETBOPSETCH yciosue (463),
Wea
Ares

Hav oL (10

BHEIIHMX HAIPY3OK), BHLI3BAHHBIC YCHIMAMU
pEBAPUTEIBHONO 0bKATUS GeToHA Win
CIlyHaifHbIMH - BO3JCHCIBMAMM  (IPK Xparie-
WUW, TPAHCTIOPTHPOBANMM HMIM MOHTAXC),
CYIECTBEHHO CHIKAIOT BE/N4MHY MOMEHTA
Tpenmmoodpazosanus M, [ostomy ma
YHACTKAX OJCMEHTOB C HAYAILHBIMH Tpe-

465)




UMHAMA B CKATOI 30HE CEYCHHS BEIUYUHY
M,,. AN 30HBL, PACTSAHYTOH OT JEHCTBUS
BHEOIHEH HATpPy3KH, CHWXKAIOT HA BEIMYUHY
AM . = OM,,,

Homuxatonwit xospdumert

_ 0 - <
(l, 5 )(1 Q) <1
(IpH OTPULATENLHBIX 3HAYEHISX  KOd(u-
et § = 0)

L)

(466)

Rov e Wi
= e Do (45, 7

O P rap) £, en

P E———

5o o Ay + A, (468)

W= yo Ayt At Ay + 47

O ne Gosice 1, 4 (1% POBOAOUHOI AapMa-
rypBL 1 CTepkHell apmarypel Kiacca A-VI
Benuamy & crwkator Ha 15%), yo — pi
CTOSHUC OT IEHTPA TIKCCTH NPHBEICHHOTO
CCYCHNUSA 10 TPAHW, PACTSHYTOM OT JEHCTBUS
BHELLHeH HArPY3KH

Ilpi tpoBepKe BO3MOXHOCTH UCYEpMa-
HHs Hecymeit

M3 npuiox 25 v = 1,75 (115 anementa npsi-
MOYTOJILHOIO CeieHus), Torja, no gopmyne
(461)
= YWpe = 1,75 3900 = 6820 cm®.
l'lposepmor yerosue (463)

0=y =437 e > Rt ua

2,1 6820000 _
T 800000

Veiobue (463) He YIORIETROPSETCS, MOITOMY
BEMIHHY I OUPENENsIOT 10 hopMyJIe

Wiea/Aea = 3900/852 = 4,57 cm

U dopmyar (456)

M, = Py (e, + 1) = 800000 45,7 =

=365 10° H wv =365 kH m
Mo gopmyzie (450),

bt

M, = N (eg +r) = 1030000(43,7 + 45,7) =

=92 10° H mv=92 kH M

17 v = 1,7 em.

re=

MOMEHT BHEIUHEH

¢ oBpasoBanuem Tpeimil yt.unvlc, BoCTpHIH-
MaeMoe  CeueHMeM riepei  ofpasoBanuem
Tpeuwn, onpexensior no popmynam (447),
(456) u (457) ¢ 3aMeHOil Ry yep 12 1,2 Ry
w nipu koadduumente v, = |

Tlpuviep. TIponepuTs, OTCyTCTBHE Tpeitun B
pieranyTol sot suetewTpenio pacTaiyToro
diemenTa (cM pic 134, 6) covenem
=25 %28 oM, K rpeum.mnuﬁkm.. xoToporo
110 aTeroputo 1]

2,1 MIla), A, =A,=

x

Gerona B40 (R,
=1232 em? (2 @234 1V),

ITposep: yelosne

Bamus (448)
M, =92 10° H wm > M, =

= Ry serWyi + My, = 2,1 6820000 +
4365 10°=502 10° H mm=502 kH w

C 1O, B Cragun
B pacTsmyToil 30HC SNiemenTa 0OpA3YIOTCH
TPCITHMILL, 11 TPEGYETCSt MPOBEPKA MX LIMHUITBL
PACKDbITHS

4. Pacter 00 0GPasoBANMIO HAKIOMIBIX
Tpeln. B WAKIOHIAX COTCHUSX KEEI0-

MOMenT

wnepien Loy = 54750 cm?, or

JEMEHTOB

WEHTPA TAXECTH NpUBEACHHOTO
nuKieli pann po = 14 oM, TROmMAML Cevenus
Ao = 852 CM, YCHITHE NPEABAPUTENLHOTO OOK -
T G yieTou soex motops hmquhl(uucma
TOUHOCTH HaTAKENHS L P2 =800 kH, ero
IKCUEHTPUCHTET OTHOCHTCILMO LeNTDA. TAKECTH
o cenenun €, = oce-
Bas pactArUOmAA CHAA (1P 7, = 1) OT neex
warpysox N = 515 kH, waruGaromuii Moment ot
JTHX Harpysok M =225 kH
Pewenne. Havanbuuiii oxcuentphcnrer

225 10°
N sis 10t

cevenms 210

€N = =437 cm

TpHBeACHHb MOMCHT CONpOTHBICHHS

BIMSHAE HA (POUHOCTHBIC XAPAKTEPUCTUKH
Getona TIDUHATO CHMTATH, 4TO Tpeiuibl
06pa3yloTCs MO/ BO3ACHCTBUCM  IIABHBIX
PACTATUBAIONMX HATIPSKEHHT O,y TlOITOMY
0GpA3OBANHE HAKIOHHBIX TPEUMH [POBC-
PAIOT B MECIAX HAWGOJNBMIAX 3HAUCHMi
Op 10 JUMNE OEMEHTA — B HAUGONCE
OIIACHOM CCYCHIM, 110 BBICOTE CCYCHMS — 10
OCH, TPOXOISIIEH Yepes NEHTP TKECTH NpH-
Besienioro cevermst Ecim newtp rsvkect
[PMBC/ICHHONO TABPOBOO CEYCHMs PACIiO-
JIArAETCA B MIOMIKE, TO PACUeT Ha 06pA3OBANME
TPCIIMH [IPOUBBOAT B ONACHOM CCHYEHUH 110
JIMBMA TPUMBIKAHKS 1I0JIKH K pebpy

Tlpy nposepke 06GpasoBAHM HAKIOHHBIX
TPCLIMH CIIE/YCT MOMHUTE, YTO B 9/IEMEHTAX
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€0 ¢1aGOANKEPOBAMHOI HA KOHIAX IPOXOTh-
Kol win nonepe'mmd (HAKIIOMHOM) apMa-

TIPE/BAPHTEILHOTO  HANPSUKCHHA  XOMYTOB
W OTOrHYTHIX CTepkHell Ha IUIOmA/Ke,

TYPOil He HCKOYaCTC: aspy-
HICHUST HICMCHTOB [0 HAKJIOHHBIM CEueHUM
BCIE/ICTBUC MPOACPIMBANMS KOHIOB apMma-

it ocu deMenta,
<,y — KacATCIbHOC HAUPSKCHUE B GCTOHC
OT BHEWIHCH HATpYIKM W yCWmMs OGKATHN

Typwr Ecm T
HAUDSKCHIYIO  apMATYPy 0€3  AKCPOB,
TO YUHTHIBAIOT CHIDKCHWC [pCABADUTCIb-
HOTO HANDSKEHMS O, W Of, Ha JUTHHE 30HHT
Nepeann HANpSDKeHMs |, NYTeM yMHOXCHHS
R koodduiwenT v,s (M CHull 203 01— 84,
Tabn 24, n 5)

Hapsiny ¢ TIABHBIMU PACTSIUBAIONIAMN

o
OTOrHYTHIX CTepxHei

Tlpu oTCYTCTBIM IPEBAPUTEILHO HATIPS-
Kemoil MOMCPCHHOH APMATYDbI HANDSKCHIs
B GETONE OT MECTHOTO CKATMS, BOIHUKAIO-
mye BOJIM3H MecTa NPHIOKEHUS OTOPHLIX
peaxiwit u cocpertoToueHHX cut (puc 137),
OUpENeNOT, KaKk Als YUPYroTo Tela

Ome 1 b Fop[ 3-2p
e f g A AL S
OKAIHIBAIOT U IIABHBIC CAUMAIOIIINE HATIDS- STL+ o
KCHHS T, YEM OHH BBILC, TOM HHKC CHIO- @73
coGuocTh  GeTowa B (ecom o, moxty otpua: 3Ha-

Cst HUT, OHU rne F —

DT OcobenHo mpOsBASCTCS WA GeTOMAX
BhicoKUX K1accon — BA0 u mhie
{OpMBI E/ONATAIOT OTCYTCTRUC Ha-

KIOMMHX TpeWWH, €CTM TIAPMHE pacTs-
IMBAIONC  MAPSKGHUS  YAOBIETROPSIOT
YCTOBHIO
< 1aaRy s 69)
1—0n/Ry
= < 1,0, (470)
T 02+ 0B @70

TAe Yps — KOXpUUMCHT yClOBui  paBoThl
Gerowa, o, = 0,01 — s TDKenOTO Getoia,
0,02 — /IS MEIIKO3EPHUCTOrD, JICFKOro 1t
SMCUCTOrO GETOHOB, 0,B — NPHHIMAIOT He
Gonee 03, B—knacc Gerowa 10 mpou-
HOCTH HA CKaTHe

Juaucius TIABHBIX DACTAIMBAIOIMX 1
TIABHBIX OKUMAIOMIAX HATSKCHHI B GeTo-
HE ONPEfENAOT N0 M3BECTHOU (opmye
(ILI0CKOE HAUpSKEHHOE COCTOsIHE)

=(Ox+ 02
£/l - 02 + 2,

HCHHAS CHIIA I ONOPHAS peakiwms, o. = X/h,
y/h — oTHOCHTEIIBHEIE KOOPAMHATHI TOY-
KH, Ul KOTOPOHl ONPEfeIsioT BelnHHEI
MECTHBIX HAMDSKEHMUIA; B MECTE NPUIOKEHHS
cunpt F x =0 u y=0, npu 9T0M 0Ch X Ha-
NpaBiicHA NMApAILICALHO NPOIOILHOA OCH
ICMEHTA, OCh ) — HOPMAIBHO K HEil, MecT-
Hble HANPSKEHUS O, YIUTBIBAIOT O JUIMHE
yuactka x = 0,7h B 0O¢ CTOPOHBI OT TOYKH
Tpwioxenus  cocpenotoventol  cim F,
TIPU OTCYTCTBUM NIDEABADMTE/IBHO HANDS-
KCHNOH nonepedNoi apMaTyprt
e O

M (Teab)

Tae O — nonepeynas cuna OT BHCIUHCH Ha-
IPY3KH, S,. — NPUBCICHHBI  CTATHHCCKMiE
MOMEHT C/IBUIAeMON YacTH CEYeHUsi OTHO-
CHTCILHO OCH, TPOXOMSINEH Hepes 1CHTP
THKCCTH  TIPUBECHHOTO  CCHCHMS, Loy —
MPUBCICHHBIA  MOMEHT MHEPIMM  CCYCHUSA,
b — WMpHIA YVIEMCHTA B PACCMATPHBACMOM
CeUCHUM HA YPOBHE PACCMATPUBACMOIO BO-

(474)

@M oxia
O = PfArea £ Peoyyolle +
& My Treas (a72)
e o, - B Berone
OT BHCIUHCH HATDYIKM M YCHIMS TpeiBa-

PUTeILIOrO OGKATUA BGETOHA HA IUIONAKE,
NepreH MKy IAPHOIH  IPOAOJILHOK OcH  dlle-
MEHTA, O — HOPMATBHOE

npsokeHue B GETOHE OT MECTHOrO JeHCTBUS
ONOPHBIX PEAKIWH, COCPEIOTOYCHIBIX CHL,
PACHPE/E/IeHHON HAIPY3KI W YCHIMS Tpeji-
BAPHTEILHOTO OGKATUS GETOHA BCICACTBUE
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no
3aKOHY HE3ABUCHMOCTH JEHCTBUS CHJI, Kak

PACKpHTUS Tpe-
WL d, M CpaBHEIWIO CC ¢ JomycKaemoit

LI yIpyrux 32 HCK:
KacaTeNbHbIX ~HANPSKEHUA OT  CHCTBAS

[erc), MPU KOTOPOIH OBCCTICMBA-
10TCA HOPMAUIBHAS OKCIUIYATAMS 3IaHWH,

KpYT#Iero MOMEHTA, KOTOpEIE
110 GOPMYTAM JUIS IIACTUIECKOTO COCTOSHMS
otevenTa

B
dopmyity (471) co AKOM 4, ecan oM
PACTSAIMBAIONINE, M CO 3HAKOM «—» — €CII
Cxuvaionme  HANpmKeHus oy, B YCIOBA
(469) npurMMAIOT 10 aGCOMIOTHON BeTUYMHE
Tlposepky ycioBus (469) MPOM3BOAAT B
HEHTPE TSKECTH NPUBEJCHHOIO CCYCHHS U B
MECTAX IPHMBIKAHUS CAATEIX IONIOK K CTCHKE
ONIEMCHTA TABPOBOTO W /IBYTABPOBOTO Ce-
uemus
acyeTe IEMEHTOB C [pEBapu-
TEJILHO HAPSKCHHOM APMATYDOii 03 AHKC-
OB HCOGXOMMO  YMUTHIBATH ~CHIDKCHHC
UpE/IBAPATCIBHOTO HANSKCHHA Oy, U O,
HA JUIMHC 30HbI NEpEiauM Haupsukenus [,
CpefICTBOM Ha KO3 0

YCIOBMH  paboTHl  ApMATYEI Yys  (eM
CHull 2030184, rabn 24, n. 5).

Pacuer m3rmGacMBIX  DJIEMEHTOB 1O
06pAIOBANMIO  HAK/IOHHBIX  TPOHWH  He
TPOM3BO/IAT, €ClM  CODIIOMACTCH  YCIOBHE
(200), B KOTOPOM BMCCTO R, NMpHIMMAIOT
ccim cobofactes  yCcuosue
Q < 25Ry by

Th ApMATYPBL #
JIOTIrOBEYHOCTh  KoHCTPYKiwmu  [lomyckae-
Mas UMpUHA  DACKPHITHS TPEUHH  [dg,]
3ABUCHT OT KATErOpHM TpeGOBAHWi K Tpe-
IMHOCTOMKOCTH ~ J7eMeHTOB  (CM  npw-
oK 18

Eciin TeopeTuueckas BeIMUMHA OKA3DL-
Baercs Gonbine I0NYCKACMOW, TO YBEIHH-
BAIOT YCWIINE NPE/IBAPHTEILHOO OOKATHS
Gerona Py, NOBHINAIOT KIacc GETOHA WiW
YBEIMUMBAIOT TIOTIEPEYHBIC PASMEPHI CCUCHMS
arieMenTa

WMsrubaembic ¥ BHELEHTPEHHO CXKAThHIE
/1eMeHTEL, yKasaHubie B npuiok 18, n 3, o
PACKPBITHIO TPENHH HE PACCYUTBIBAIOT, CCIIA
TIPONEHT APMUPOBAHMS NPEBHILIACT LIS
apmarypst kiaccos A-I u Bp-l — 1%, s
apmatypst kiaccon A-Il u A-II - 2%, a
TaKKe pU JHOGHIX POLEHTAX APMUPOBAHUS,
€CIM IMAMETP APMATYpbI HE PCBHILACT UL
xnaccop A u A-IL — 22 MM, 418 Kiacca

WEOZHOPOMOCTH  CTPYKTYPBI
GeToNa N0 JUIMWE  OJIeMEHTA  PACCTOMHMS
MKy TPEIMHAMA MOIYT OTKIOMSTHCA OT
CPEIHUX 3HAYCHUH B MEHbLILYIO MM 60Jib-
mylo cropony mpumepio B 15 pasa Dro

Tlospobimiii npivep pactiera ia
cesennii npupenen » TlocoGun no npoekTH-
POBAHMIO TIPEBAPUTEILHO  HATPSKEHHBIX
Ke/IE300CTOIBIX KOHCTPYKIWH U3 THKEIOTO
u zerkoro Gerowon (M, 1985)

§ 35. Pacuer mo packpbiTHIO
Tpemun

1. O6umwme cBesienus. Pacuer MO packpbi-

TUIO TPENUH [IPOM3BOMAT Mo crammu 1L
naupmxcllllo Ae(OPMUPOBANHOTO COCTOSHI
aer cM puc  78) ma jedicrsue
umpyaox ¢ xmrll(bmmc» HAJICKHOCTH

1o warpyske y, = 1

Pacuer ||pomn0,r|m‘ JUISL HOPMAJIBHBIX 1
HAKJIOHHBIX CCYeHUii 5/1eMEHTOB, PaGoTaio-
WX HA  [EHTPAILHOE M

e pa3paGoTKe TOYHBIX aHAIuTH-

HCCKMX ~ MCTOJOB  ONPE/C/CHHMS  MPHHBL
paLKpblTvlu Tpeumi
MHA  PACKPHITUS d,e HOPMAIBHBIX

.pemvm CCTh PAIHOCTH CPEMMX  YUIMHe-
Wil apMaTypH W pACTANYTOro GeTONA A

yuacTke Mexay —TpeumHamu . (cm
puc 103)
e = Egnlere = Bt mlere (475)

Cpeusisn fiepopmanus pactsnyToro. Ge-
TOHA £y MAIA IO CPABHCHHIO CO CPCACH
AehOpMAlC  APMATYPBI £y, TOITOMY
0BLINIIO B PACHETAX €0 OMYCKAIOT, TOIIA
(@76)

Cpeanss ehopmaiust pactsuiyToli apMa-

PACTSIKCHHE, W3IMG WK BHEUCHTPCHHOE CHKa-
Tue (cityvail 1 — GobIIME HKCICHTPUCHTETH)
M K TPEIMHOCTOMKOCTH KOTOPBIX [PEIbAB-
JSIOT 210 WK 3-10 KATEropHu TpeGoBanuit
Lleib pacera CBOTMTCS K ONpEACIICHUIO

TYPbl €, HA YYACTKE MEKIY TPEIMHAMM
Menbie jed: apMaTyphl B CeveHUH
© TPEUMHOI, N0ITOMY MPUHUMAIOT

feo= <1 @77

TMoxcTabup 3naveHue t,, B dopmyry
(476), nOAYSUM IpHITY PACKPBITUS TpeIN
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la ypoBiie OCH PACTAHYTON apvATYpBL

e = Vil = Vs e (478)
E,

BesuuuHa packpLITHS TPELIMH g, 3aBH-
CHT OT MHOTUX (JaKTOpOB KJIAcCA W CTPYK-
TypEl Geroma, KIACCA APMATYPHI, CLEIlie-
Wit apMATYDEL C GETOHOM, HANpAKEHUt B
apmaType O, B CedeHuU C TpELHOM, pac-
CTOAMUS MEKIY TPEIWMHAMHE [, U AP

N3 dopmysibt (478) BaHo, 4T wem yaue
PACTIONIATAIOTCH TPELHHEL (T € [, MerbIe),
TeM MeHBUIC INMPHEA WX DACKPBITHS 1
HaoGopot

Paccrosiue  Mexay Tpemmmamu
MOKeT GhiTh HAILIEHO 3 YCIIOBUA, 4TO pas-
HOCTH YOI B APMATYPE (0y; A,) B cevetm
€ NICPROIf TPENMHOI U B CeveHitu, b KOTOPOit
JOIKHA OGPAIOBATECS CMEKHAS TPEIHA
(Oy24,), TOIKHEL YPABHOBEIIIUBATECS CUIAMY
CHCIUICHHS apMaTypbl ¢ GETOHOM Ha 3TOM
yuactke
Ty = O

OS],y (479

e ® ~ KoapOUUMenT TOIHOTBI  HMIOPBI
CHEIUICHMS, T — MAKCHMAIBHOE HANPsKeHe
cuernienus apMaryper ¢ Geronom, S — nepu-
MeTpLI ceverms apMaTyphi S = rd

Tlocie HECHAORMBIX. AIreGpaIEcKuX I1pe-
obpasosanuii popmyny (479) moxuo 3amm-
cath B Buae

lope = Bprm, (480)

rae 8 — Koo(punmenT, yuuTHIBAIONMI  He-
ynpyrue nepopmanuu  Gerona; [ — Koad-
(uument apmuposanms, 1 — koxpdunuenT,
apax
apmatyphl ¢ GeromoM,
T — TUIpABIMYCCKHii
r= Al

Moncrasus seipaxenue I, B (478), no-
nyaum

e = S (0 /E) pr

M = Ryg,eor (007),
PAMYC  apMATYpBI,

(481)

TeOpeTHUECKHE  3HAUCHUA  BEIMUHILI
PACKDLITHS TPEIWH, TOJIyYeHHbIE 110 (op-
Myde (481), WACTO CYmeCTBOHNO OTIMYA-
10TCs OT (akTuyeckux mascumit [1osromy
B PACYCTaX [0 PACKPLITMIO TPELIUH HCIIOIb-

Torma 3amucumocts (481) npusumaer
Bux
Os
ore = 8187 B, (o~ Pap) 'y
e 8. oy, B — KoaddHMeHTEL, 0Ty YaEMbIe
CTaTHCTHIECKOH  0BPAGOTKOH  OTBITHBIX
J@HHBIX
1% 9/IEMEHTOB, K KOTOPHIM NpeThsis-
ns0T TpeGoBanus 3-ii KATEropuu TpenmHo-
CTOMKOCTH, PACYET 10 PACKPHITHIO TPENIHA B
ofleM Ciyyae NpoM3BOSAT JBAa pasza na
uoHa
HOe packpeiTe TpeumH s M3rubacMbIx
ONEMEHTOB MPH  MPEACIBHO  NOTYCTHMOM
LMUHE DACKDEITHS TP doey = 0.4 MM
=03 MM pacyer NpOM3BONAT ONMH

(482)

[
pas o M;— My /Mo — M,, > 23, 1o
NPOBEPIOT  IPOROIKUTEILHOE  PACKPHITUS

Tpemun oT nelicTMs Momenta M, ecin
M, = M, /My — M,, < 2/3, T0 nposepsior
HEUPOJOIDKHTENLHOC  PACKPHITHE  TpeLH
OT jieHicTBHS MoMenTa M,

SIAPOBLIA  MOMEHT — NIPEABAPHTENLHOIO
ofKaTHs GETOHA UMELT TO KE 3HAYCHHUE, HTO
u M,, B dopmyie (456), npn atom yeuue
TPE/IBAPUTEIILHOTO OOKATHS BBOAT B (op-
Mysty (456) ¢ ywerom Beex noteps P, npn
HANMUMH  HAYATHHBIX TPCUIMH B CKATOM
30He Py ymHoxaior na kosbduuuent (1 — 0),
e O onperensior Mo hopmyie (466)

2. Pacuer 10 PaCKphiTHIO HOPMATbHbIX
tpenmn,  CYIIHOCTH  pacyera  cBOAMTCS K
OMPE/ICICHMIO UPUHBI PACKPBITUS TPELIMH,

ce ¢ it

IMpUHOIA (cM  mpuiok  18), oupeseneHuio
YeHOBMiE (rEOMETPUYCCKUE PAsMEPLI, ApMU-
pOBANMC,  BEAMUMHA  PCABAPUTETBHOIO
HANPSAKEHUA W 1P ), COOIIONEHUE KOTOPBIX
HEOOXOMMO U1l OFPAaHUYCHMS  IUMDPHHbI
Tpenmm

HopMbI PeKOMEIYIOT ONPCACIATE ye-
Pe/HCHHYIO WMPUHY DPACKPHITAS HOPMAJIL-
MBIX TPCUIMH (B MM) HA YPOBHC NCHTPA Tsi-
JKECTH PACTAHYTOH apMarypbl MO IMIUPH-
ueckoit opmyiie

= Son L2005 - 100014 @)

ayior pasikic yT
Hanpumep, paccTosiime Mk TpelMHaMu
MOKHO ONPEAEUTH 110 HMIUPHICCKO 3aBH-
cuvoeTH Ly = 8 (s + Pop), e 8, oy, P —
OMBITIbIC KOApUIICHTE
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CHIIOBOI'O BO3JCHCTBUS JUIs M3rMOACMBIX M

BHCLCHTPEHHO  CHATHIX  BICMCHTOB — 1,0,

A9 DACTAHYTHIX JMEMEHTOB — 12, @ —~
T, YUHTBIB




TeILHOCTh JCHCTBHS HATDY3KM [PH Kpar-

Harpyskax n
JTIETBHBIX — 1,0, MU IPOOKHTEILHOM
NCHCTBMM  TOCTOSHHBIX M JUIHTENBHBIX
HATPY3OK WIM  MHOTOKPATHO [OBTOPSIO-
IeHCs Harpy3Ke JUTs KOHCTpyKiuid 13 Gero-
HOB  TSKCIOTO CCTCCTBEHHOM  BIAXHOCTH

O =16—151, a B
cocTosHMK — 1,2, MEIKO3ePHUCTOrO IPYIIIb
A—175,5 =2, B — 1,5, 1erkoro u nopimso-
BAMHOTO — He Menee 1,5, sueucroro — 25,
7 — KoadprumenT, XapakTepusyIOUmIE Ha-
PSUKCHUS CIICILICHUA APMATYPDI ¢ GETOHOM"
U1 CTepKicii IepHOTMIECKOro npodis —
1,0, rn npososiokm knaccos Bp-l, Bp-II n
Kkamaros K-7— 12, a ans r1akoii mposo-
stoku kacca B-IL — 1,4, o, — nanpsxerme B
Crepxisx  Kpa@iiero psia apMarypet S
WM OpUpAmeHYe HANDSDKCHHI OT fccrBus
BueNHell WATPY3KM (DU WANMYMM NpEABA-

=

et
]

S
2
Z

&

A5

Pic 138 Cxewut yowniit i wanpsxenii B nop-
MANBHAIX COUEHNSX DNEMEHTOR
a—npn wirube, 6 NDH  BHENCITPCHHOM CHRATHH,

o -
apMupoBanus cevenns Ge3 yyera CHRKarThIx
CBCCOB MOTIOK,

n <002 (484)

_AptA
bho + (by — b)(y — @)

Eetu hy < a, To pacrsmyrhic coecht by
HC YUNTHIBAIOT, €CTM BO  BHEHEHTDEMITO
PACTAHYTEIX  IEMEHTAX  PACTArHBAIOIIAS
cmta Nye=N— P pactnonoxema
neHTpaMu TsKeCTH apmatyput S u S, 10
npU onpesetcHMM L pabouyIo BLCOTY o
UPUHVMAIOT OT TOYKM NPWIOKSHMS CWIILI
Ny 10 MeHee pacTAHyTOH I'PAaHM, NIPA HTOM
JUIS NCHTPATLHO-DACTANYTLX  HJICMENTOB

p=3 (A + A(BR) (485)
(A + A) — wiomams Beeid mporonBiol

apMATYphl B TOTCPEYHOM CeueHUM
JIvameTp pacTsmyToii ApMATYpLI

mdi + 4 md?
d=10LT o 486)
mdy + 4 mdy 9
rae dy, , dy — qmamerp crepxkueii pacrs-

HYTOM APMATYDHI, CClU CTCPXIHM PACTONO-
eHbI NOTAPHO, TO NPUNMMAIOT NPUBEICH-
ublii mameTp apmatypsi Mo dopyie (117),
i, o — w0 CrepxicH ¢ MaMeTpavu
cootsercrpemio dy, ., dy

@ /LI 1CHTPAILHO-DACTAIYTHIX HIEMENTOB

(N = PaYE (A + A, (487)

e Y (Ayy + A) — mnomans cenems neeii
NPOACHBHON  APMATYPHL B NONEPEUHOM

o,

1 - Touxa yowsnii
B cKaroli 30He Cewemns, 2 ~TO Ke, B ApMATYDe §

CeYeHMH NIEMENTa, JUIsl M3rubaembiX, Bie-
HCHTPEHHO CKATBIX U BHCUEHTPEHHO PacTsi-
HYTBIX JIEMEHTOB NDUPAIEHHE HANDSC-
Wi B PaCTSIHYTOl apmarype onpezensior
yelloBUS  paBHOBECUS oTHOCH-
TCABIO ocH, MPOXOASTILEH PEs TOTKY IpH-

TOM WM Meuee pacTAHyTOil 3ome cevenms;

@ Juis waruGacMLIx dnemenToB (puc 138, a)

05 = [M = Py (z — e, /[(Ay + 4) 2], (488)

@ JUIs BHENSHTPCHHO CAATHIX DICMENTOR

(puc 138,6)

oy =IN(e, ~ 2) = P2 (z = e,)l/[(Asp + A) 2],
(489)

@ /U151 BHCICHTPEHHO PACTSHYTBIX dJleMeH-
ToB (puc 139, @) npu
€0 100 = (Neo = Pae, (N —~ P2) > 08ho, (490)
a Takke, ectu N < P,
_ [Nzt e) = Pafz - ey)]
o= [(Asp + A1) 2] :
@ LU BHCIENTPENHO PACTAIYTHIX FTever-
ToB pH 0 < ¢g < 0,8ho (puc. 139, 6)
_[INGte) = Pafz ~ ?xp)J
[(45+ 4)2]
e z, = ho — a' — PACCTOMMIE MEKAY menT-
paMu TSKECTH apMatyph S u S'; Z — pac-
CTOAHHE OT NEHTPA TSKECTH IUIONA/M Cete-
247
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Puc 139 Cxemst yownii u
HOPMAIBHEIX  Ceterisx
NeHTPEIHOM PACTANCHIIT

Hanpsxeniii B
JieMeHToR I BHe-

— N eo > O8hy 6= DM g < O8ho; 1 —
TOUKA NPIAOKCIHA PABHOACHCTBYIONIGH YOHIHiA B CXa-
Toll WK Meree PACTAHYTON JoHE cedeRRs, 2 — To Ke,

B apmatype S, - ueHIp THAeCTH miomamn uphve
JeinOro ceveint

s apMatypht § 10 Towku

(U151 BHEIICHTPEHIO CXKATHIX HJICMEHTOB NPH-
HuMaior z < 097, 1)

_ (by = by + Ay(of2v)

bho @4

I S

B[+ 56+ Mliomy &
15+ o,

(TS @9
8 = M/(bhiR, wr), @6
ho= g [1 = (h;/2ho)], “97)
1ot = (A + A1) bho, (498)

e &= x/hy — OTHOCHTENBHAS BEICOTA Ge-
TOMA CKATOH IOMHI cowemms, v — Koapu-
IWHenT, XapaKTCPHIYIONIMIi  yIpYrOMIACTH-
HCCKOC COCTOSHME GCTONA CHKATOH  30MBL
(cm Tan 21), (Bepxuue 3maku BO BTOPOM

npu
2 WUKHWC — NDH  DACTSFUBAIONIEM  YCHUTAH
Ny, 3ech B — koa(duient, yuutbmaio-
WA BHA M KIACC GETOHA, MPUHMMAIOT 1A
TSKenoro u nerkoro Geroma — 1.8, s
MENIKO3EpHHCTOTO BeToma — 1,6, st siue-
WCTOFO M MOpM3OBAHNOrO  Oerona — 1,4,

A= Thl, €4 o = IKCLHEHTPUCH-

PABHONICHCTBYIONIEH YCHIHil B CKATOH 30He
CeuCHUS HAL TPeUHO

B dopmynax (491) n (492) snavenue e,
UPUHAMAIOT CO 3HAKOM «—» IIPU PACTIOI0-
KeHun pacTsrupaiomeit cwint N Mexy
LCHTPaMU TSKECTH apMaTyphl S M S, co
3HAKOM «+» — DU PACHOJOKEHUH  CUUIbI
N BHC DACCTOSHMA MKy ApMATypamu
S u § Hanpskemus o, B oemenrax 63
HaupsracMofi ApMaryphl ONpECAMIOT 110
bopmytam (487) (492), upummmas P =0

ITicuo BHYTPEHHEH maphi cnn z ompe-
JCIOT M3 yCIOBMI paBHOBecHs Y x =0 u
2.M =0 orHOCHTeNBHO HEHTPA TSKCCTH
PACTSIYTOM APMATYPHI WM I3 OTHOMICHMS
CTATHYCCKOTO MOMCHTA PUBE/EHHOTO Ceve-
WU S, OTHOCHTCIBHO TOLO e NHeHTPA

TSKECTH K IUIOUALN IPUBCICHIOND CCHEHMs
Apear T €

Sua _ S+ v Ay(h = d)

Area (9 +&)bho

nocue ||pcoﬁpwmaauuﬁ

[ oy ae ]
—ho|1— "
Sl R T )
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(493)

et cmbt Ny, (hopmya $39) otHockTesio
NCHTPA. TAECTH IVIONATA CONCHHA ApMa-
TYpHI S, COOTBETCTBYCT 3aMCHSIONIEMY MO-
ety M [popuyna (541) wiu (542)]

€t = | M/[Nu, (@9)

[su1st M3ruGAEMBIX M BHELEHTPEHHO CKATHIX
JICMEHTOB IPHHHMAIOT (€, o /o) > 0,5]

JUIS 2/1eMENTOB IPAMOYFOJILHONO Ceve-
HUSL W TABPOBOTO ¢ NOWKOW B PACTSHYTOM
some n opMylsl (493) u (497) Bvecto K
noxctaBisior swavemuss 24 win Ky = (
COOTBETCTBEHHO NP HAIMYHH U OTCYTCTBUM
apmaryper S

Pacuer ceuenuil, IMEIONIMX TIO/KY B Cia-
Toif 30me, NpH & < h fhy UPONIBOAAT, KaK
JUIS TIPAMOYTONBHbIX WIHPHIO b)

Ecin senmuna & < a/h [om dopmyny
(494)], TO PMIMMAIOT CKATYIO ApMATYPY
§ =0 1 1o dopmyse (495) noryvaror Hoboe
naveiue & 63 yuera apmarypbr S

Tom cayuac, Korma M, < My, (oM
opmyy (445), B KoTOPOH M, onpexensor
OT MOCTOSHHBIX M JUTUTEIBHBIX HAIPY3OK) 1
UK XCHCTBHM 10/1HOI HAI PY3KH 06pasyIoTCs
TPCIMIE, BE/IMUAHY O, TPH ONPECIeHUH
NPOJOIDKATEIBHOIO  PACKPITHS  TpeLM



HaxoaAT mo dopmye
O3 = O e [(My = My, (Mo — M), (500)

TIE Oygee— B

BeHl, HATDYXeHUS, Gr; — KoXpOUIMCHT, yau-
THBAIONI UTHTETEHOCTh JGACTBHA HATPY3-
KM TpH KPATKOBPEMCHHLIX HATpY3KAX u

apMATYpE NPH JEACTBHU HArpy3KH, COOTBET-
CIBYIOmEi MOMEHT}

TEILHOTO  BUCTBUS  TIOCTOSH-

onpesensior no dopmyram (488)
(494) ¢ samenoit M ua M u N ua

Noe = N (Mo/M,), (501)

M,, — MOMEHT pU 3aKPBLITHA HOPMABHBIX
‘Tpenun, npuruMaior o dopmyse (517)

B ciyuae, korna M, = M, 1 P, > 350 x
X (Agp + Ay), VI8 N3rUGACMDIX U BHENICHTPEH-
HO CHKATBIX 2JIEMEHTOB

M,
o eres 502,
Uyt Ay ® 402
tae  M,=M + Pye,, — st m3rudaembIx
anementos, M, = Ne, + Pye,, — st Bie-

IEHTPEHHO CXKATHIX IIEMEHTOB, Qg — CM
npHIoK
JUtst d1eMenToB 2-4i KaTeropuu TpeiHio-
CTOHKOCTH 1MUY PACKBITUS  TpeimuH
ONPEICIIOT O  CYMMAPHOrO  ACiCTBHS
m W kpar

HBIX HArpy30K npu Koddduuuente ¢ =
UIHpHIY PACKPHITHSL TPEIMH, BHIIHCICH-
uylo 10 dopmyste (483), KoppekTupyior B
CHeyIonmX ciyyanx
@ Ecin nentp THKecTM cevemust crepaieit
KpaiHero psta apMarypel S rubacMuix,
BHELIEHT PEHHO CKATDIX, BHENCHTPEHHO PACTsi-
HYTBIX 1IPH €, 14 2 0.8h, d71eMeHTOB OTCTOMT
OT maubojee pACTAHYTOro BOAOKHA HA

HbIX M JUIMTEIBHBIX Harpyskax — 1, npu
Tpewm, TeILHOM  NeHCTBIM
(492) W W AIMTCHBHBX HATPY3OK

ol = 18(Mqe/M,) > 1 (506)

M, — MOMEIT, OpM KOTOPOM PACTSHYThIik
6eToH HAT TPEIMHAMM NPAKTHYECKH BBIKIIO-
yaeTCs W3 PaboThI,

Mo = M + UbhG Ry ser’
¥ = 15p9/n < 0,6

(50

Ecn M, > M,, xospdumuent ¢, ne
BBIYUCISIOT, TA¢ M, — MOMENT OT MNOJHOW
HATDY3KHM, |1, T] UMCIOT T€ K 3HAUCHNS, \TO U B
Gopmye (483)

@ /Uin ocventon ws Jierkoro Gerowa
Ki1accon B7,S u muke 3HAuCHAS . yBEIHH-
Bator ma 20%

Teopernieckas BEMUUNA G, UMPHILI
PACKPLITHS TPEIUUH, BLITUCICHHAS 10 (op-
MyJie (483), Meiee OTIMMACTCA OT SKCHepH-
MCHTAIBHONO 3HAYCHUS 110 CPABHCHHIO C
JanHBIME Tpyrux gopMyl TIpu pacriooxke-
HAM PACTAHYTOl apMarypbl S B HECKOJILKO
PA/IOB 1O BHICOTE CEMEHUS HANPSKEHHS Oy B
CIePKHSX CHIKAIOTCS 10 MCPE MX Y IAICHUS
or manGosee PACTAHYTON I'DAHM  CEYCHMS
Tostomy B opmyiy (483) noscrasismor
cpenme 3navenns o, Mx nonyuator mo-
CPEACTBOM  yMHOKCHHS HAnpsikenuii o,

paccrosimm a; > 02k, 3HANCHHUC ¢, YBCAM- UOACYHIAMHBIX N0 opmyiam (488) (492),
amator na 5, wa i 5
8, =[20(ay/h) — 1)/3< 3 (503) B, =(h—x — a)(h—x —ay), (508)

D10 0GYCIOBICHO TeM, ¥To npu Golpimci
TOJIIMHC 3AUIMTHOTO CTIOS GCTOHA BOIPACTA-
€T LIMpMHA PACKPBITHS TPElHH
@ s mrubacMbix W BHEUGHTPEHHO
CHATHIX ICMCHTOB W3 THKEIOIO U JETKOro
Gerona nipn < 0,008 BOIMYHNY Ay Bbi-
uucrernyio no gopmyie (483), ymenbiuaior
YMHOKEHHBIM 1A KodpdUIMENT @y, yuH-
THBAKOUMIE PaBOTy pacTAHYTOro GeTOHA HA
TPEUIHHOI,

=0s+ton <1,
- Mg Mo - M,

- i 505
o= Mae My~ M, (509

(504)

I€ @ ~ KoOpHUIMEHT, yuMTHBAIOHi YPo-

e x = Ehg, £ — oM dopmyiy (501), ay, as —
PACCTOSINMS OT HEHTPA TSUKCCTH NIIOMIAMM
cedenust Beeii apMaTyphl § M Kpaiiiero pia
CrepkHEil 20 HAMBOIICE PACT AHYTOTO BOJIOKHA
Heroma

3uavenme (o, + O,), & PU MHOTOPSUHHON
pacrsyroii apmarype (8,0, + O,p) NpUEH-
mator e Gonee Ry o

Tlpu pacuerc HIMPHHB PACKDEITUL Tpe-
HUH B OJIGMCHTAX, MMEIOUIUX HAYAILHbIC
TPEITMHDI B CXKATOH 30HE CCYCHMS, IHAYCHHUS
cwibl P, ciwxkaor wa  Beiwumny AP,
onpenensiemMyo o hopmyie

AP =0P,

(509)
rae 0 — e dopmyiy (466)
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iyGmia  HANATLHBIX
exatoii 3ome cedenus

here = h = (1,2 + @n) Eho < 11

e Qn — KohGUIMCHT, mMCIOMWH TO ke
3naverme, wro u B popmye (466), &
oTHOCHTeNbHAS BEICOTA OeTomA cKaTof
30HBI cedens (OT ACHCTBUS CHIbl Py), Tpu-
nuvacmas mo gopmyic (495) IiyGuna
HAYATLHOF TPEIUHBL hye MOJOKHA OWTH e
Gonee 0,5h, npm Gomsiiew suavenun b,

TpemuH  h,. B

0,5h,

Puc 140 Cxembi ycwnit

b BBICOTY CCHCHHS
JEMENTA WU ITOMIA CeYenust ApMAaTypbI
K

[l 2eMenToR 3-ii KATeropun TpemuHo-
CroikocTd  IUMPUHY  UPOIONKMTENLHOTO
PACKPBITHS TPEIMi ONPEENSIOT OT AcHCT-
BUS MOCTOAMHBIX W JUIMTEIbHBIX HATPY3OK

npn
IpEABAPHTEALHOM 0DXaTiM GETOHA 1 pacTonaKe-
HUE PACYETHLIX CONCHMA NO JUIMHE DNEMENTOB
- cxema youi n WanpaKewdit, 6 # 6 - pacio.io-
KEHME  PACICTHIX  CetCMil 0 UINHE OICMENTOR;
[~ NeHTP THKECTH MAOWAIN ADMATYPHI S, 2 — TOuKA
mpsoxcius pamsosleTROuE YEANAR B XATOR
0ME 3~ MOHTAKHAR neT

UIupuiy PacKpHITHA HAYATBHBIX TPErAI
B CKATOI F0HE CeueHust (OT eHCTBUS BHENI-
HHX PACYCTHBIX HAIDY3OK) B CTAIHH NpeBA-
putennioro obkams Gerowa cwiol P
onpesensor 1o dopmyie (483), npunmMas
SHAYCHUA [ 1 d JUTS APMATYPbI, PACTIONOKEH-
HOi B yKazanwoit 30ne (prc 140, a) Mpuatom
WAUPSOKCHMC B AANHOi apMarype Wi (1
Has g o

e @; > | Ulupuny wenpo-
nomcmem.nnro PACKPLITHS TPEILUH Opesie-
JISHOT KAK CYMMY IIMPUMBI TPOAOIKUTE b
HOTO DACKPHITHS M TUPAINEHUs LIMPUMb
PACKPBLITUS TPEIAN OT ACHCTBUS KPATKOBpE-
MCHHBIX HArpy30K pu Koapuimente @ =
LT e no dopmyic

Ao = dge 1 [ 1+ (o3/0u = Dfeu], (512)

FAC  Ggeq— WMPMHA  POJOMKMTCILHOIO
PACKDBITHS TPEIIMH OT 1EHCTBUS TIOCTOMHHBIX
M UTHTENbHbIX HAUPYIOK, O H Oy — Hanpsi-
EHHE B APMATYPC COOTBETCTBEHNO OT BCEX
HAIDYIOK ¥ OT MOCTOSMMBIX M JUMTCTLHEIX
HArpY30K, omnpejeinsemoe 10 opmyinam
(484) (492)

Tipumep.  Tpebyercs
0w

OnpeseHTD  NpHRY

UpHpaIeHHe HATpSKCHHi

=[Prlesy = 2) £ MY[(Ayp + 49 2],
rjpe M — MOMeHT OT BHEWHUX Cwil,
BYIONIMX H HJEMEHT B CTA/IU U3TOTOBJICHUS,
32 NONOKUTENBHBI [IPUIUMAIOT MOMEHT,
PACTSCUBAIONTHI BEPXHIOIO I'PAHb H/1EMEHTA

LLIMpuny PACKDEITUS HAYATBHEIX TPEHIHH
ONPE/CIISIOT OT COBMECTHOIO KDATKOBPEMEH-
HOI'O JICHCTBUSL yCwIns Py 1 MOMEHTA BHEIl-
1ux cuit Hanpumep, npu xecTsun MoMenTa
OT COBCTBEHHOr0 Beca HJeMeHTa 3 PACHETHOE
UPHHMMAIOT CEUCHHE B MECTC yCTAHOBKM
MonTaxmoii meran (puc 140, 6), ‘ecin pac-
CTOSIHME @ 01 TETIM (WIH OT POKIATKN NP
CKJIIMPOBAHNK) JIO TOPIA HICMEHTA CYIICCT-
BEHNO MenbInE [y, T0 32 pACUCTHOC MPUHMA-
10T CeuCHUE B KOHIE 30HbI AHKEPOBKU

250

(510)

neiicr-

HOPMANHBIX TPCUAH BO BHEREHT-

PeHHO  DACTAHYTOM DlleMeHTe ¢ pa3Mepait
fonepeutioro ceveiis b x h=25x 28 oM ot
ARTEISII U SpETROBPOMGLIY WErDIIOL
a=d =4 cu(em puc 139), Geron Kna

9 MIla, 3,6 10* MIla), npooss-
Hast cuna o7 noaol warpyski (upn v, = 1) N =
=1030 KkH, MOMeHT OT mONHOH HArpyIKH
M =45 kH M =45 10° H MM, 0T nocTosHHEIX
n e aspyiox Np=980 xH, M =
0 «H M =30 10° H 0 Gy =323 Ml
590 Mlla, Ay, 1232 w{ E,
‘1o 108 Vor mz;zxA V), Py = 0ys (A +
+ Ay) =800 kH (7,, = 1), 3-5 Kareropi Tpe-
Gonamit & & TpeuocTofikocTH
Pen ACIAS  BHICOTA  ceveln
W 24 oM Havamwibit okc-
WEHTPHCATET TOAROH MPOAGbHOH Ctbl

ey = M/N =45 10°/1030 10%) = 437 wm, To
Ke, OT ATHITEABIbIX HATYIOK




e = My/Ny =30 105980 10 = 30,6 m,
=1030 10° - 800 10° =

2 =980 10° — 800 10° =

i okcuenTpucHTer

Toueii cbr
@ tor = M[Nege =

45 10%/(230 107

=196 MM > 08k =08 240 =192 wm (oM
prc 139, a),

ot = Mi/Now 1 =30 10%(180 10°) =

=167 wMm <O08hy =08 240 =192 MM (ev

prc 139, 6)
TMpoonANTe b0 PACKpLITHC TPeuHN ori-
pezensior o hopmyic (483) Tax Kak ¢ 1 < 08,
TO NPHPAWIEHie RATPIKERNS B APMATYPE O, OlPe-

zensior o popwmyie (492)
cuenpucuter cunt N (puc

Yo hj2 = 280/2 = 140 ww,
o= @~ ¢ = 140 — 40 — 30,6 = 69,4 Mt
i pucTeT canbi Py
ey =y, —a= 140 — 40 =

139, 6) npu

100 MM,

980 10°(200 — 69.4) —

800 10*(200 — 100)
1232200 -

=200 MITa

Pacuernbie Koa(menTH!
= Ay f(bho) = 1232250 240) = 0,021 > 0,02,
npamvator = 0,02,

Q= 16— 150= 1,615 002 =13, n =1,
8= 1,2 (nockousky N > P,), Torma

Gy = 50 (0,/E)20(3,5 — 100 )/d = 12 13 x
.

x 1[200/1,9 10%)] 20(3,5 - 100 0,02))/28 —

= 0,136 mm,

T < UpOAODKITSILAOS KD Tl -

e IPENENHO JONYCTHMOTO g 5 = 0,
Henpogo txurensioe  packphTHe 'rpevum-l

onpexensior 1o Gopmyse (512), NPHANMAS dyy, ; =

oMo o

2T N | 230 10° ’
a=E/E =19 10°=36 10*=528,
= Ay f(bho) = 1232/(250 240) = 0,021,
o =0021 5,28 =0,11, v =045,

0 = [(/2) A3, )/(bho) =

= [(528/045 2) 1232]/(250 240) = 0,12,
A= ‘D/llfa/h.,)—012|l—4/24) 01,

N (e e

— 15 +o, _
LS (errfho) +5
1
T8 [1 450,055+ 0.0]/(10 041

15 +0,12

II5+96/24+5

Tak kak § = 0,14 < a'fho = 4/24 = 0,167, 10 onpe-
senmior 3navenme & 10 hopviye (495), npmimuas
Ay =0, w,:ﬂ * =0,
[ — # -
18+ (1 50)/[1Q|u) 11,5(€ g0 fho) +
_ 1 _ 15
T L8(5 0055/10 0.11)  11.509,6/24) + 5
Tak kak ¢, =0, o popmysie (493) mveen
2= hy(1 = 0,58) = 240(1 = 0,5 0,2) = 216 Mm
Mo opwyze (491),
0= [Nz =) = P2z — en) /A2 =

£=

=02,

_ [1030 10°(216 — 56,3) — 800 10°(216—100)] _
- (1232 216)

=270 MIla

TMockosky

Gupa + 0, = 325 + 270 = 595 MITa = 590 MITa,
oTcyreTBHe Heynpyrux sepopmaimii B ap-

Marype obecneseno

e = b i [1 4 (04/00 = Vo] =

=0,136 [1 4 (270/200 ~ 1)/1,3] = 0,189,

§IO  MeHbUIC MPEACTHHOTO  AONYCTAMOTO
=0,136 M, o, =200 MITa 1 0= 1,3, e g o 04 Mt

s opeaenenus o, NAXOLAT IHAUCHHE Z MO
dopuyre (493) 11 5

PACHCTIbE XAPAKTCPHCTHRI

€= yo—a—¢g =140 - 40 — 437 = 563 wm,

M, = Pye,, — Ne, = 800 10° 100 1030 10° x

X563 =22 10° H mw,

8= MJ(BhARy ) = 22 10°/250 240° 29) =
0,055,

la
3 OmpejenenHs WMPHHK PACKPHTHA HOP-
MajlbHBIX TPEUHH B M3rHOAEMBIX [Ipe/iua-
PHTEIILHO HANPSKCHHBIX IEMEHTAX

2. Pacuer CKPLITHIO  HAKTOHHEIX
TPeIH. PacueT 1 MPHHEI PACKPhITHS HAKIOH-
HBIX TPCUMH HPOM3BO/IAT BO BCEX CIIYWastx,
KOIj1a He CobtioiaeTcs yenonue (214) Pacue-
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Baok-cresa 3 OpeACICHNS WMpHISI PACKPLITHN NOPMILNLIX TpeumN
®

2nemenTax

Hexoonoie damsere. Morg, My, Ms, 8, b

Wates Pro PO i 3, )

) bor o Asps Aoy s s, Es) By gprs B sers |

LN N D]

& e

s

END

|

la 3
= ) Asp + As g = Fatser Wort
by Apthshgh, 0 (e Ting) - M
e By, ARy [CRE |
g nrx T
| e & =
mone fis 08
o ne l A= (1 6)F; I———' 4=1 65 (’ In)< 1
] T
g Msr AP s /Zﬂ»wdymﬂbwe s (b By f s
T =0, o A0 —
o Tbiser n =22 mu A#0 o
. ]
0
Myrayey Ay AT 2 (, _
St gp, S, ¥ 2, )
1" 12
1 v&?
1 1509
RRTTR L CD R Tkl ey &)
0p hy

TY DOJUIEKAT CEUCHNs!, OTCTOSIIME OT ONOPH

Ha paccrosuun | =

Ha upiny pau(phnlm HAKTONHHIX Tpe-
i

Ha PACKDHITHE HAKIOHNX TpELIMI He3ta-
wwrennio  TIpH apMUpOBANMH leMeHTOB
BED THRAINHAIMH SOMY TaMH LIHPUNY PAcKpH-

1w Bisn none- s Tpemun no
peunasi  apMatypa (xumym u o orrubw)  ammmpuueckoli popmyie

C ypelmvenves ee KonwiecTBa mMpHia

PACKDHITHS  HAIIONNLIX tpeint  yvembs o 0.60mdn) . 513)
waercs Bawsmmne mpononsioii apwarypst 7~ P E,(d,/ho) + 0,15E, (1 + 2ap1y)”

252



T71e ¢ — KOI(DDHUHEHT, 3aBHCANMIA OT BHJA
HATPY30K H fKnacca OETOHa, MpPUHHMAIOT
PaBHBIM

JUISL KPaTKOBPCMEHHBIX ~ HAIDY30K H
HOCTOSHHPIX H JUTTEBHEIX HAT PY3OK HEmpo-
JLONKHTENLHOrO AelcTBHs ~ 1, JUis MHOTO-
KPATHO TOBTOPSIOIEHCA HArPY3KH H 10-
CTOSHHBIX H JUIHTE/ILHBIX HArPY3OK TPOOJ-
KHTEARHOrO JIeHCTBHS JUIst TSKeN0T0 Gerona
ecTecTBenHOR BAAKHOCTH — 15, TO %€, B
BOJIOHACHINCHHOM COCTOSIHIH — 12, TO e,
MENIKO3epHHCTOr0 Geroa rpymmi A — 175,
To xe, rpynnm B — 2, To xe, rpynms B
nerkoro Gerona — 1,5, 10 Ke, SMEHCTOrO
Gerona - 2,5,
1 — KodbduIMENT, NpHEIMaeMLi U To-

nepeyHoii apmarypel  Kinaccop  A-l — 13,
AL ATIT — £, Bp-l — 12, 0, p, — 10 *e,
uro u B Qopmyne (200), d, ~ amamerp

XOMYTOB, G, — HAUPSKCIHE B XOMYTaX

Q-0
oSS R

3fech Q ~ HanGONKMAA TOMEPEUHA CHIA
OT BHEIIHEH HArpy3KH HA PACCMaTPHBAEMOM
YHACTKE 2EMENTa, Qp; — HAHOOIBIIAN TIOTIE-
peuHas CHa, BOCOPHHHMACMAS 5JIEMEHTOM
63 momepeuHOH ApMATYPhI, ONPEJEISNIOT
10 hopmyie (249) ¢ 3aMenol Ry Ha Ry yers
UPH 9TOM Ry M€ JONKHO TPEBHINATE
3HAYENNS, COOTBETCTBYIOIIErO GETOHY Kiac-
ca B30, npu 9ToM KOXDGUINCHT @y, CHi-
KaloT yMHOKeHHem Ha 0,8,

Pacuer  npowsBoasT Ui HamGoJee
ONACHOrO HaKiIOHHOTO cevenus Jlist one-
MEHTOB M3 JIeTKHX GeToHoB KiaccoB B7.5 u
HHKE 3HAYCHUE dg,, BRIMHCICHHOE DO (Dop-
Myste (513), yBEIHUHBAIOT yMHOXEHMEM Ha
koxpument 1,3

ECIH BMCCTO  onepednbix  crepxeii
YCTaHABJIMBAIOT NONEPeuHbic COTKA (Iar W
JHMAMETP HPOJIOTIBHBIX CTEPKHEI 110 BHCOTE
CeMCHHS TOT Ke, WIO M IAr W iMAMeTp
TONEPEUNBIX CTEPKHEH), TO BENMYHHY o,
noncuTaHEYI0 1O (Bopmyie (513), ymern-
WatoT B 1,5 pasa ITo 0byCIOBIEHO TeM, TTo
TONEPENHbIE M IPOJIOJTHHAIE CTEPIKHH BOCHPH-
HUMAIOT PaCTSIHBAIOINE YCUIHs B HAKIOH-
HOM CEEHHH COBMECTHO

(514)

§ 36. Pacuer no 3aKkpbiTHIo TpelmMH

1. Oume coenenns. B neisix HopMasinHoi
IKCILIYATAIMH  KOHCTPYKUMIH, K TPermHo-
CTOHKOCTH KOTOPHIX NPELABASIOT Tpe6o-

Bams 2-4i kateropu, neoGxoxMo ofecic-
MBATH HAAEAHOC JAKDHTHC ROPMATLHBIX
H HAICIOHMIX TPELLAR 10CTe CHATHA KPATKO-
BPEMEHILIX RAPY30K DTO OBYCIOBICHO TeM,
WTO JUIS  KOPPORWH  APMATYPH  TaKmx
KOHCTpyKWHii HAUGONEe ONACHO MPOAOIKH-
TEJLHOE PACKPHITHE TPeuIi

PACHCT 10 3AKPHITMIO TPOIAH TOM3-
BOAST KOTAA B OJEMeHTAX OT AcHCTBAR
HOCTOSUHbI, /LIATEIbHbIX 1 KPATKOBPCMEH-
HLIX HATY3OK mpu Koa(iunente Haex-

HoctH Mo marpywe @y > 1 obpasyiotca
Tpemk
2. Pacter nopmaumbix Tpemum. Hasex-

HOE 3aKphiTHE HOPMANBHLIX TPELWH TMOCIe
CHSTHA KpATKOBPEMERHBIX HATPY3OK BOIMOK-
HO TOJBKO TpPH COBMIOACHUA CICAYIOMMX
TpeGosantii
@ OT ACHCTEUA  KpATKOBDEMEHHX, [Io-
CTOSIHHBIX M UIMTEIbHBIX HAPY30K (TIpu
1) Tpemmmn oMKNE GbITH OGKaTL
Hanpsxenmsivi o, > 0,5 MIla  Benanny
G OUPEJICAAOT, KAK /U YIPYIOTO Tena, oT
AGHCTBAS  BHEIINHX HAUpPy30oK M YCHIMG
TIpeBapuTeNLHOre ofKaTHA Py
6, = [P (eop + 1) = M, ]/ W,u0 > 0,5 MITa
(515)

D10 TpeBoBanIe COBIMONACTCA, ECIH Bhl-
TOJSIOT YCIOBHE
M, < M, (516)
Moy = Pafesy + 1) = 0.5W,e, (517)
rae M,,, = MOMEHT, BOCTIPHHUMACMbIii HOP-
MAUILHBIM CeHEHHeM NPH 3aKPLITHA TPeltin
{118 KpATKOCTH — MOMEHT 3aKpLITH Tpe-
), M, — MOMENT BHCHINAX CHI OTHOCH-
TCARHO OCH, TPOXOAAMEH Hepe3 SAPOBYIO
MRY F, HAMBOJIEE YIAICHHYIO OT PacTsiHy-
TOl rpanm, A AIrMOACMBIX  AIEMENTOR
M, =M, 118 BUCHEHTPCHHO CKATHIX e~
MEHTOB,

M, = N(eo — ), (518)
JUT BHEEHTPENHO PACTARYTHIX 91EMEHTOB
M, = N(eq + 1), (519)
r=Wye/Avea (520
W, oq — TPUBCICHHbI  MOMEHT — CONPOTHB-

U, OnpenesenIil,
Matrepuaia,

@ b nanpsracvoii apvarype S ot aeli
BUA TOCTONHHBIX, JUIMTENLHBIX M KPATKO-
BPEMEHHLIX HATPYIOK (IPH ¥, = 1) He 10wk
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WA BOSHIKTH HeoGpATAMIE edopVamK,

WM CBOAMTCA K OMPEASICHMIO BENATHN

uto yenoBust

Oy + 0, < O8R; o\ (521)

KOTOpHIC MOFYT MMETh MECTO
B eMenTax NPOCKTHDYEMBIX KOHCTPYKIHIL
B TIPONECCE HX JUIMTEJIBHON OSKCILTyaTauun

rae o, — B Ha-
npAraeMoii apviaType OT NefiCTBus BHeI-
HIIX HTPY30K, ONPEIeIEMOe 110 (opMyJIav
(487) (492)

JLts YUACTROB  SJICMCHTOB, MMEIONIAX
HauAThHAC TPCUMHE B CKATOl 30He, Ha-

TNONYUCHHBIX AAHHBIX C 10~
nymmm TIpEJICITbHBIMH BETIMHAMH (CM
npuwiox 19) Tlpefesusie nporuGsr Koi-
CTpYKumif, He TNPelyCMOTPEHHHX B DpH-
J0K 19, He KOWKNM mpeBhATh /5o
nponeta u /75 BBLIETA KOHCOMH

enie G,, B opmyre (521)
na xoshdmiment, pasumit (1 —0), a 3na-
uenne Py Npu onpexencnin Momenta M,
ymHOKaoT Ha koopduunent, pasunii 1,1
(t=0), 1o me Gomee 1, rae 0 ompe-
aensior no opmyre (466)

3. Pacuer nakionnbix Tpenm. Haexnoe
3AKDLITHE HAKAORHBIX TPEMUH BOIMOKHO
TOALKO NIPH YCHIOBHM, KOTAA MPM ACHCTBAM
TIOCTOAHHLIX M JJTMTCILHBIX HArpy3ok oba
TNABHBIX HATDHKEHH Gy W G, (OPMYIA
(471) ABIAOTCH CRUMAIOLUAMM, [IPH 5TOM
BESMANA  KAKZOTO HATIPSKEHUS  AOIKHA
6urh He merice 0,5 MITa Tiasmsie nanps-
KEHMS ONPEACIAIOT /U HANGOJIEE OACHBIX
MECT HA YPOBHE HEHTDA TAKECTH M-
BC/ICHHOTO CHERHS W B MECTE TPUMMIKARWS
TOJIKH TABPOBOTO CeNeHis K Crerike YKasan-
Hoe T ¢
NP BAPHTENLHO HATIPSKCHION TOTiepenHoit
APMATYPBI (XOMYTOB W OTOTHYTHIX CTEPk-

nporuGos ra-
PAHTUDYET OT TOSBJIEHHS B OJIeMeHTax
KOHCTPYKIHIl 4pesmepHbiX JedopMaruil, npu
KOTOPEIX JKCILIyaTauns KoHCTpyKuuii Gysier
3aTpyAHeHa IWIM HEBOIMOKHA [@Ke IpH
JI0CTATOUHOM €e TPOYHOCTH 1 TPEwMHO-
l:T()iiKOCTu

Kak K MOMEHTY JIOCTIXCHM
npc,uem.nux JZlebopmanuii He BOIHHKAET erme
ONACHOCTH Pa3pyIIEH s KOHCT pYKIMIA, pacte-
Thi 10 jehopMamusM Benyr Ha jeficTBne
||arpvxok ¢ KoIpHUIHSHTOM HATEKROCTH

)Kecrkucwl KEJIEIOGETONHRIX DIEMENTOB
B OMIOM M TOM Ke CeNemui A0 i
T0CIIE IOABIENHS B PACTSRYTOI 30HE TPemmui
pasmeiist. T105TOMy MeToitka pactiera 1o
ACHOPMAIHAM  DJIEMENTOB, e  MMEIOMIHX
TPELMH, OTJIMHACTCA OT METOAMKA pacyera
AEMEHTOB, HMCIOIHX TPEIMHBI B PACTSHY-
10ii_301E

neii)  TpeGy Bemy o
HATISKENWS OTIPEACIAIOT 1O (hopnyie

Gyp = 05+ [Th/(05 = 09)] = 0y e, (522)
e o onpesesior 10 dmp»
MyJaM [472) @), v oy 6,1
HOACTABAIOT B (opMyly (522) Co AHAKOM
«4», eCHM OHM CKMMAIOIME, U CO 3HA-
KOM «—», €CII OHI PACTATUBAIOIAC

§ 37. Pacuer no nedpopvaumsv

1. Obume caeacmmn, B rensx nosysenis

KoM~
CTPYKUMI BCACACTBHE NO3HEr0 0OPA3OBa-
5 TPCIME B PACTSIHYTRIX 30HAX HMEIOT
TOBHINICHIYIO U3THGHYIO KECTKOCTH 110 CPAB-
HENMIO C AHAJIOTMYNBIMM HCHANDATAEMBIMH
KOHCTP, IToaromy
TIPEABAPATEILHO  HANPSKCHIKX KOHCTPYK-
il 3HANMTCIRIO MEHBIIC 110 CPABHCHHIO
C AHATOTWIHBIMI HCHATIPSIACMBIMH  KOH-
cry pas-
MEPOB IONEPEUHOIO CCHCHHS NPE/BAPHTEIh-
HO HANIPSUKCHNBIX Y/ICMEHTOB MOKET HEZ0Nyc-
THMO NIOHW3HTH HX H3CHOHYIO KECTKOCTH, H

WauGonee IKOHOMAURON W OTHOCHTEILHO  OKCIIYATAMMA TAKHX 2ICMCHTOB CTAROBHTCH
Aerxoii KouCTpy Kt npi- ey TpeBopa-
VaTh pasvMcphl ce NONEPENHOrO CCHCHMS It IPEACIBHBIX COCTOAMMIL BIOpOI IpyrIiIbl

HANMEHbINIK, & PAGOtYI0 APMATYPY — W3
BhicoKONpoHHofi cTan Jledopmarut (pori-
611, GMILTHTY/Iht KOEBaHI, Y11 0BOPOTA)

(10 sechopmanisv) Do ocoberiio kacaeTes
KouCTpYKWiii 3-i KaTCropui TPEMHOCTOI
KOCTH, B PACTSHYTHIX 30HAX KOTOPHX 00p-

&

TAKMX  KOHC pymmn MACTO  HEONYCTUMBI
Pacuer 1o
KOHCTpYKUMii Tak xe HEOGXOAMM, Kak u

PACYeT N0 NPOMHOCTH WA TPeIHOCTOl-
Koot Cymmocts paciera no jedopva-

254

aylores Tpelmner Bor nodemy pacuer no

s nanpsi-
KCHHLIX  DJICMCHTOB  SIBISCTCH  HE  MeHce
BAKHBIM, YEM JUIS 5JICMEHTOB € HeHADpS-
raemoii apMaTypoit



Prc 141
§-ciot nporitos pemamp s

K pacuery nporuGion sievexTon

N

=

L —

snevenTon, G — cxeva JedOPMUDOBANHORO COCTORHMA Mpi WSCHGC,

&~ omopa. neopmarnii, [ — Dy

TIporuGh  MpeABAPUTENLHO  HATpPIKell-
HBIX 9IEMEHTOB H3MEHSIOTCA B LUHPOKHX
UPCASNAX B 3ABMCAMOCTH OT  CTENeRN
CHETUIC IS APMATYPhI C GCTOHOM, BEIIHHA
NIPEABAPATEBLHOr OGXKATHS GETONA W HAIH-
B Gerome omeenton Ha
141,a UpHBeICHA CXeMa  M3MeHCHHS
nporiGa cBoGOMO oUCpTOrO. MITUGACMOTO

11 — o6 acr

W B pACTANYTO/i 30HC NPEIRAPHTCIBHO
HANPSKCHNBIX  KONCTPYKW, XOTs (opMa
KPUBOI{ CYIECTBEHHO M3MEHSETCS BOIpAC-
TacT ynpyrui NpOrMG H MOMeNT, cooT-
BeTCTBYIOmWMI  00pasoBaumio  Tpemum B
pactsuyToli 30m¢ dnemenTa

@ Kpubas 0—5-6 owauact mvenenie
NPOTKGa DIEMETA ¢ AOCTATONHO BHICOKMM

JIeMeNTa O Buemmeli K "
Tocteneno Bospactaiowmeit HarpysKi

@ Kpusasi 0— ] — 2 Xapaktepusyer usmerie-
HHe NPOrMBA DICMENTA C MANBIM NpEBa-
PHTSIRHEIM HATIPSKEHNEM apMaTyphl, Ipu
HAPYIEHHOM W CHAGOM e¢ Chemenui ¢
GETOHOM M 1IpH BOIHWKHOBEHMH TPELHH B
PACTSHYTOM 30ME 10 NPILIOKCHUS BHCIHEH
narpyskn Touka | COOTBETCTBYET MOMENTY
TOraIeHHs 1IPBAPITEIRHONO OBXATHS O6-
ToHa Tlocne noramenus o6xkaTus GeTona Ha-
HASTCA aKTHBHOE OGPAIOBANME W PACKDHI-
THE TPEIH B PACTAHYTOH 30HE 1 yBeNH-
\eHME IPUPOCTA TPOTHGOB HeMeHTa

apmatypol
Ona xapakTepra Tem, uT0 MOMeNT 00pazo-
BaiNs TPELLL, COOTROTCTRYIONUTH TOUKe S,
e TIPHBO/UT K Pe3koMy NEpeiloMy KpHBoit
nporuGa Ecam B 9TOM oJiemente cilie Gosee
TIOBLICHTS, 1P (BAPHTESBHOE HATIPUKCHIE ap-
MaTYphI, TO NOAYIMM KPHBYIQ 07—,
NOKATHIBAIONLYIO AARMCHIINIE POCT MOMeRTA
TPEILLAIO0GPAIOBAIIS H YIPYTOFO TPOrGa
@ Kpuas 0§ HOKAIBIBACT, HTO IPONHOCTS
na-
SIEMENTOB e B Mo-

MeirT 0Gpa3oBaNRS! 1IepBLIX TPEILIAH B PACTS-
HyTOll 30Me dMemenTa

T

@ Kpusas 0—3—4 r
HPOrHGA HAeMENTa ¢ HEHAPAACMOil apMa-
TYpOil, uMelomell HagekHoe Cuyerienue ¢
GetoHoM TOUKA 3 COOTBETCTBYET MOMEHTY
oBpasoBanmst Tpern B pacTsyToii 30Me
aneMenta Kpupast 0— 3 —4 nokaswBaer, 410
B OJIEMEHTAX C HEHAUPAAEMOH apMaTypoif
Tociie 06PA3OBANKS TPELAN B PACTAYTO!

JlanHbIe TIOKA3LIBAIOT, YTO
0 0BpAsOBANMS NIEPBBIX TPCIA B PACTSI-
HYTOit 301, 4 B DIEMEHTAX C HAYAILHLIMI
TPeIMHAMH B PACTAHYTOI 30HE /10 noraiie-
HUSt TPEABAPHTCIBIOrO 00XaTHs GeTona Ha
[PANI CeNeis POrMGH KeIe300TomHbIX
21eMEHTOB GIHIKH K 1POruGaM IemMeHTon
i3 yupyroro Matepuata X onpesenior

30me

1o CTpOWTCIBION MexanKu ¢

HeoBpaTmmix poraGos Ito

M3OTHYTOl ocH
255



aeventa
&y M
& TR

t
L 3
(r ) (523)

MHTerpupyn STH ypaBHem, noAyHHM
nporn6

= “( ):Lx+Cx+D,

e C 1 D — NOCTOSHHEIE HITerPHPOBAHIS

Clle/I0BATEHHO, TIPOTHOH (YL TIOBO-
POTa) KENEIOGCTONHHX INEMENTOB MOXTO
PACCYHTHIBATE N0 NPABIIAM CONPOTHBICHHS
YIPYTHX MaTepHaiop (KaK [UIsi CIVIONIHOIO
YNpyroro Tema ¢ yuerom paboTh Geroma
OKaTOM W PACTAHYTOI 30H), CCTH B CTaTHH
IKCIUIYATALUH B PACTAHYTHIX 30HAX DIIEMEH-
TOB TPEIHH He OOPa3yloTCH mpH e
CTBHH NOCTOSHABIX, JUIMTEALHEX H KPATKO-
BPEMEHHMX HArPY30K  (KOHCTpYKIMi  L-if
KATEropHH  TPeIHHOCTORKOCTH) WM OHA
3aKPHITH OPH  efiCTBUH  DOCTOSHHBIX M
JUTHTCNLHEX  HATPY3OK (KOHCTPYK(MH -3
K4TEropHH TPEIHIOCTORKOCTH)

Tlpu 06pa3oBanun TPEIMH B PACTSHY-
TOW 30HE DNEMENTOB B CTAJAMM IKCILIyaTa-
(H (KOHCTPYKIHA 3-ii KaTeropHi Tpemmuno-
CTOHKOCTH) HX IPOTHOB! PACCHUTHIBAIOT TAK-
XKe 0O NPABHIAM COTPOTMBICHMS YIPYIHX
MATEpHAIOB, HO C YYETOM ILIACTAIECKNX
AeopMAmHii GeTona CKATOM 30MbI 1 PACTS-
HYTOH APMATYDH DTOT YHET OCYIECTRISIOT
HOCPE/CTBOM OTHICKATIMS (AKTHIECKOi Kp-
BH3HEL 51MENTOB KPUBIHY OTCUMTHIBAIOT
OT HAYAILHOIO COCTOSINS NEMENTOB (710 MX
upesBapieabiioro ofatis) Mostomy oco-
Gernocts paciera

ynpyroro Tena (1o camuma 1 HanpskeRHo-
steropmipoBauHOro coctoums,  om
puc 78) OTcyrcrauc Tpemun yeTamamiu-
BAIOT PACIETOM IGMEHTOR 110 06PA30BaNIIC
Tpemn (oM § 35), @ HAEKHOE MX 3AKDBI-
THe (2 KaTeropii TPEIMHOCTOMKOCTH) —
PACIETOM 110 3AKPHITHIO TPemAH (M § 37)

TlonHast Be/MHa KPABW3NBI MTHGac-
MBI, BHCIEHTPEHHO CAATBIX 1 BCHEHTPEHHO
PACTANYTHIX DICMCHTOB

Ur =Wy + (1r)y = (/1) — (r)s,  (524)
(1/r)y = M /B = My (@1 Bl o),

(1/r)2 = Mi/B = 052Mi/(@s1 Enlred)s (525)
(1/r)s = Peo, (@p1 Enlyea), (526)
(1/r)a = (8 = €4)/ho, (527)

tae (I/r); (1)) ~ KpHBUHBI COOTBET-
CTBEHHO OT KPATKOBPEMEHHBIX 1 TIOCTOSHHDIX
SUITE HHBIX BPEMEHIIBIX HAIPY30K (6e3 yueta
yowms P); My, M;— MOMEHT COOTRETCT-
BEHHO OT KPATKOBPEMEHHBIX M OT NOCTOSH-
HBIX JUIHTENLHBIX HAUPY30K, B — waruGias
HKECTKOCTH Ae1e306ETONIOr0 EMENTA, KAK
s ynpyroro matepuana, B = @y Eylye,
Pp1 ~ KOODOHIMENT, YHHTLIBAIOMT CHIKC-
HHE HCCTKOCTH CeCHUs BCIE/CTBAC KPATKO-
i u Geyona,
0,85 — /U151 TAKEIOr0, MESKOICPHHCTOTO, JIer-
KOro Ha MEJIKOM TUIOTHOM 3anomuTeie u
suencroro Gerowa, 0,7 — Uit Jierkoro  Ha
TIOPHCTOM  3ATIOIMMTEINE W TIOPUIOBAHHOTO
Gerona, gz — Kod(OMIAENT, yUUTHIBAIOM
BIMSHAE ANATCIBHON TON3yNeCTH  GeTona
na gedopmamuu diementos Ges Tpeunn,
npunumaiot 10 Taba 19, (1/r); — xpuBn3va,

BLITAGOM HCMeNTa OT Kp:

EMEHTOB 108 B
oupezenennn #x aKTIIECKoli KpHBUIIbI
2. Kpususna daeventos Ges Tpenpin B
pacranytoii sone. K asementam, ne mmero-
WM TPCIIMN B PACTSHYTON 30HE, OTHO-
CHTCA NPEABAPHTENLHO HANPAKCHHBIE KOM-
Crpykuwan I-# w2+ Kateropuii Tpemio-
TOAKOCTH W KONCTDYKIMH €O ClraGhiv
APMUPOBANMEM, TIPOUHOCTH KOTOPHIX HCHEP-
TLIBACTCS ¢ OGPA3OBAHHEM TPEMUMH B PACTA-
HyTOil 301¢
JUIS yUACTKOB H3THGACMBIX, BHCTCHTPEH-
HO CKATHIX M BHEUCHTPEHHO PACTAHYTHIX
SUEMENTOB, B PACTSHYTHIX 30HAX KOTOPHIX
B CTaMH OKCILIYaTaqnn HOPMAIbHBIC Tpe-
b He OBPA3YIOTCA GO OMI 3AKPHITH,
KK s <
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0 JIeACTBUS yCHINS pe/BapH-
TenbHOro oGKaTH P ¢ yueroMm rnoteph,
Hanpumep, B cTaun HKeroryaramai, (1/r)s —
KpMBI3HA, 0BYCIOBCHHAA BHITHGOM DM
TAa BCIEACTBUE YCAAKM M NOJ3yuecTH Gero-
Ha OT yowms oGxaTHs P, ee ONpeiesior,
KAK TaNreHe YA HAKIONa H1ioph iedop-
Manuii oT ycajgku u noasyyectu Oeroua,
£, & — OTHOCHTENbHBIE jedopManun yca-
KM TON3YMCCTH GETONa, OnpeielseMbe
COOTBETCTBENHO HA YPOBHE ICHTPA TAKECTH
PACTAHYTOI TIPO10JIBHOM apMATYPBI I Kpaii-

Hero  CkaToro  BOJOKHA  Geroma  (na
puc 142 oTMM  seopMauAsM  COOTBET-
crayer ywacrok | 2), & =oy/E, &

= G}y/E,, Gy — IPHIHMAIOT YHEICHNO paB-
HBIM CYMME TIOTEph G NPEABAPHTELHONO



Tabuaa 19 Inavenns woxpdmmenta o5

Konctpykuus us Getoma

rxenoro, MesKosePHACTOO
Jlamtesssocrs ackcrsu Ropisonan
AHEHCTOTO. A 5 B
Henpoo mxumessioe aeiicroue narpyskx 1 1 1 1
TIpogoniITenbioe ACHCTRIEC HArpy3Ki
NpH BAAKHOCTH BO3TYXA OKpyXaioweil
cpennt
40 75% 2 26 30 20
wenee 409 3 39 45 30

HANDSKEHNS APMATYPHI OT YCAXKH W O3y~
uecTH GETOWa /U1 APMATYPBI PACTAHYTON
30HK (M § 14), o, — TO e, uIs HANpa-
raemoii apMaTyphl, ccln Gbi OHA MMETACH
WA YpOBHE KPAiiHero CKaTOro BOJIOKHA
Gerona

JUnst aeMenToB Ge3 1peABAPUTEBHONO
HAUPAKCANA 3HAvCHAS KpABMBHBL (1/r)y
(1/r) IPMIAMAIOT PABHBIMA HYJTO

Bemtumy n0tepns Hanpsxeniii o, npu-
HMMAIOT PaBHOfi CymMMe noTeph npeaBapi-
TENLHOTO HANIPSIKENUS APMATYPHI OT YCAIKM
w momyuiecrn Gerowa (em § 14), s
apmarypel S — O; = Gg + Og + O, O = TO
e, HANpAracMolt ApMATYpH S, ecn b oBa
AMENACh HA  YPOBHE KPATHEro  CKATOro
BONOKHA GCTOHA (T € ] ONPEAEIAIOT KaK
W HASMYHMM, TAK W OTCYTCTBAH APMATYPhI
B CKATOH 30H€)

Ilpu onpeeienan G, 1 G} HANpKEHI
B Getoue G, maxomsr no dopwmyae (90)
COOTBETCTBENHO HA YPOBHE IEHTPA TAKCCTH
apMaTypbl S M XpaiHEro cxaroro BOJOKHA
Gerona Ecn B sone, pactsnyToit ot ci-
cTBun yomms P, o6pasyiores Tpemuns, To
B Gopmyie (527) npunnmaror g = 0, a 3na-
wennst (1/r);, (/) (1/r); yBemwumsaior na
15%. (1/r)s — na 25%

Hpunuvaior — (1/r)s + (1/r)s 2 opaPe,y/
[0b1Eplress TAC @41, Ppy MMEIOT TO Ke 3Ha-
enme, 4To i B Gopmyse (525)

Ha ywacrkax, rie o6pasyiores HopMaith-
HHe TpeHUILL, B 30He, CKATON 0T jefict-
pus yowwii P, mo upn aciicteun  pac-
CMATPHBACMOIi  HATPY3KM  OCCIICNEHO X
3akphirie, semneL Kpasusi (1/r), (1/r);,
(1/r)s, BXOsme B dopmyay (524), yeeit-
unpator wa 20% Tlonnyio kpuswsny (1/r)

9 B M Bowmpeno J{ [ Cynopiun

[dopmyna (524)] noaysaror
Hoii  cxeme  olpazopanus
(puc_142,a)

1o ynpomen-
KPUBH3HBL

Tox Bosaelictauem M, = Pye,, Garka
BRIrAGAcTCH, T e npuobperacT KpUBM3HY
a) 2
S
- b
P J— .Thv
e o T
2o I J I
3

&

A e )

Pic 142 K pacuery KpHB3HbI 91MEHTOR

0= CHENMA TSN TPEABADITEND RATPAXCINOFO
anewenta, M DACDONOKENNA HATDYIKW @ —
S0P FEFHEANOLIRS MOMGRTOR o7 PucLeh arpysx,
2~ omopa KpismwH [ — och  cHMer|

HAA, NPOXO/ALIAR 4EPEs weEpX

D




(1/r)s (em mmmmio 0—1 na puc 142,a) Us-
34 yeanku 1 W Gerona,

yuactxa (eM puc 142,0) Dmn sonymenus

CUCTUICH S APMATYPBI C GETOHOM 1 APYTHX
(aKTOpOB yCHIHG OGKATHH © TedeHHEM
BpeMeHI yMeHBIIACTCS /10 3naens P (© yie-
TOM TIpOSIBICHMs BCEX TIOTEPb), @ KPHBH3HA
Bospacract Ha (1/r) (cM mHmo 0—2)
Tipn sarpyxemi Gamm mriGaionum
MOMEHTOM M OT BHEIIMHX CIUI, HOCTCICHHO
Bo3pacTaronu ot 0 10 CBOETO PACICTHOTO
3HAaYeHUsl, KPUBH3HA YMEHBIIAETCH 10 HYJIS
(s 11), a sarem npori6

TOMY, 4TO  XeCTROCTh
BHMHCISIOT A HAHOONCe HANPAKCRHOrO
CeueHHst W fajce NPHHUMAIOT TOCTOSHHOMN
PacucTiyio KpHBH3HY S1CMEHTA ONPEAEIAIOT
1o cramur 11 HAnpsKeno-ehopMupoBan-
HOTO COCTOSHMSA, T ¢ C yieToM Heumei-
Hiix epopManii GeToRa CKATOH 30K ©
YICTOM 0GPa3OBANMS 1 PACKDHITHA TPEmumt
B pacrsyToli 30He

B romme cramm I (oM prc  79)

BANKM, T € NOSBJISETCH KPHBM3HA JIPYroro
maka

ECau noluas sueumss narpyska seiicr-
BYeT  HENPOAOKATEIBHO, TO  KpHBHIHA
Gautkn (1/r); APYrOro 3MaKa MOKET BO3pAC-

apmarypr
TOJHOCTHIO NOTAIIASTCS, TIOITOMY HpH OlIpe-
JeJieHu TONHOH KpHBI3HEL D7eMenTa (1/r)
KPHBH3HY OT BHIHOA OJeMeNTA YCHIHEM
P, e yuurhipaior HeoGpatimyio Kpupusny
(1/r), OBYCIOBICHNYIO BHIFMOOM 31eMEHTA
BCJIEJACTBHE YCAJAKH W HOA3yuecTH GerTona,

Tath g0 mmmm 0—3  Ecum Xe uacte
Bienmell narpyski Gy et emmol,
to Kpumima (1fr), or ce Boyselicraus

BO3PACTACT [OTONHUTENLHO 10 Junnn 0 —4

Toamas kpususna (1/r), oTcunThiBacMas
OT JIMHUM, TIPOXOAsE uepes Bepx onop,
GyseT paBna CyMMe KPHBM3IH OT HENPOIOJ-
KUTENRHO (1/r); M MpozonKuTebHO  JICH-
CTBylomuX MArpY3oK (I/r); 3a  BeMETOM
KPUBM3HBI OT TIPCABAPUTETLHOTO OGKATHS
Gamar cwioii P (1/r)s n (1/r)s [dopwyna
(524)]

3. Kpumusua 51eMCHTOR ¢ TpEummMMavu B
pactsmyToii sone. K oieventaM, pabotaio-
WEM C TpemMHAMH B pAcTAHYTOR 30Me,
OTHOCAT KeJ1e306eTONHEIE KOHCTPYKLUH C He-
HANPATaeMOil apMaTypoil H NpeaBapuTeNh-
HO HANPAKEHHbIC KOHCTPYKUMH 3-if Karero-
pau TPEIHOCTONKOCTH (W3rubaemule, BHe-
LEHTPEHHO PACTAHYTHIE, BHENCHTPEHHO CHKa-
THie) Jlake IS 2JIEMEHTOB TIOCTOSHHOIO
CeHEHMS], MMCIOIIMX TPCIMHEL B PacTanyTOi
J0HE, KDUBM3NA NG OCTACTCH TOCTOSMNOI
no jutine ojieMenToB OHa MensieTcst B 3a-
BACHMOCTH OT XapakTepa JeiicTsyromeh Ha-
PY3KU M HATIPSKEHHOTO COCTONMMA IEMCH-
1 TOWNHL Y4eT MSMCHCHMS KPUBW3IDI
(1/r) 110 JUIMHE 2IEMENTA IHANTENBHO YCIAOK-

M3 TIONHO# aJlemMenTa
3a KPHBU3HY DICMENTOB C TpoHHAMU
B paCTAYTOH 30HE IPHHUMAIOT OTHOMIEHHE
CcyMmM cpe/iiX edopManmii Kpaiinero BoJOK-
Ha Geroma CKarol 30mb covenns Ay, n
NPOOIBION pacTARYTOI apMaTypsr Ay, K
paGoueli BricoTe ceenmsi (cm puc 141,6)
Takoe 3uaucHMe KPHBU3NEL NOJNYMAIOT U3
101061 TPeyromnHKoB 1 —2—3 1 0—5—4
Haopumep, ans ywactka Oanku  Mexy
TPEMMHAMH [,,, AMEIOT B CTRH KCITYATa-
MK cpeue rehopMalMn pacTsiyTol ap-
MATYPH Ay = Ealeres @ HCOPMALI GeTONA
CKATOIl 3OHM CCUCHUS Ay
Torua

Lere/r = (A + Bom)/ho = [(Ean +

Passients pancictso (528) wa L, no-
JYHAIOT OCHOBHOE YpaBHemue cpeei Kpi-
BH3HBI 2JIEMENTa (YPaBHenue u30rHyToit ocn)

(1/r) = (Esm + Esm)/ho (529)
5 YIPYTMX MATEPHANOB MMEIOT Clie-

Lt
JYIOIYIO 3aBUCHMOCTL MEXK/1y KPMBH3IHOH
W sHenmell narpysKoit

(1/r) = M/(EI) (530)

HAET PACUCTHBIC BHKIAKH 1 NPUBOAMT K

' pacueTIbIM am Jlas [¢ aaana

NPAKTHYCCKAX  PACUETOB , TO  KpHBH 0 IEMEHTA € TPe-

Kpibisia (1/r) Kax10ro yIacTka oIeMeHTa IWHAMM B PACTAMYTOH 30HC B Cramin
CeyeHms, Juis q E CBOJMTCH K OTHICKAHMIO 3aBH-

HauBosee HANPSKEHHOIO (PACIETHOr0) ero
TONEPENHOro CeueHusl Ha YUAcTKe ¢ H3rH-
HaomyM MOMEHTOM OJHOLO 3HAKA, H3Me-
HsieTcs o "3~

CHMOCTH Eyyy + Epm © H3THOAIONITM MOMENTOM
W KECTKOCTHIO
B cOOTBETCTBHH CO CXeMOM ycHnMi H

rubaiommero MOMEHTa Ha Beel [ulnHe 91010
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usrnbaemMoro alleMenTa

(puc  143) UMEIOT KpaeBoe CKHMAIOIIee



Pric. 143 Cxema yewnwit i wanpskertuli npu msrube
HPEABAPUTEIILHO HANDAKEHHOTO HEMETa

Hanpskenie Getona
(Eom /o) VeEp,

e U, — KoOhdUIMENT  HepaBHOMEpHOCTI
nepopmanii (Hanpsokenuii) Kpainero cxarto-
[0 BONIOKIA GETONA HA YHACTKE MEXK/LY Tpe-
IMHHAMM, TIPHHUMACMBIH U1 TSKEIOro,
MEJIKO3EPHUCTOrO i JIGTKOr0 GCTOHOB Kilac-
coB B7,5 — 0,9, nerkoro kraccos B7,5 u nmke
MTECTOro — 0,7, IPM MHOTOKPATHO NOBTO-
piomeiicst Harpy3Ke, He3aBACAMO OT BHIA W
Knacca  Geroma — I, v, = £,/& — Koo
IMCHT, XapAKTEPU3YIOUi OTHOIICHME YIIPY-
roif actu sedopmaumit Kpaiinero ciaroro
BOJIOKHA K €ro  TOJano#  jedopmaru,
€= € + E, 31ECh £, — AeDOPMALMM TON3Y-
MECTH, IPUAMAIOT U, IPH KPATKOBPEMEHHOM
JeHCTBIN Harpy ki — 0,45, NP UIATELIOM
ACHCTRUM HATPY3OK 1) B YCIOBASX IKCTITya-
TanuH KOHCTPYKIWMI 1P BIAKHOCTH BO3TYXa
OKkpyKatomeil cpesst Bhune 40% — 0,15, 2)
10 xe, 40% u moke — 0,1
Tlpupamenye nanpsukenuii o, B apmarype
OT BHCmHEl HArPY3KN

oy = 6l = (531)

muii  mpogus APMATYPHHIX CTepKHed 1
JUIMTENBHOCT  ACHCTBHS  HACPY3KH  (CM
Taba  20), e,y — SKCHEHTPHCHTET, TpPH
ITOM €5 1uc/ho > 1,2/015, O — KOIDumuEHT,
CCM KOHCTPYKIHIO BHIMOHAIOT Ge3 mpe-
BapUTETLHOTO HAPSKEHMS APMATyPHl, TO
npusmMalor o2 =1, @, — koodpdummenT
NIPHHHMAIOT TIPH HETPOJOJDKATENLHOM Mei-
CTBUM HAarpy3KM 7 apMaTyphi NepHOH-
weckoro npodpuis — 0,6, To ke, U1 [IaIKOH
apmatypel — 0,7, TpH  NPOAODKHTENLHOM
JAMCTBHA HAPYSKI HE3ABACHMO OT PO
apMatypbt — 0.8, M,,, — MOMCHT, BOCUHHH-
MacMBIli CeuCHHOM DeMeNTa M3 paciera
IO NPOMHOCTH NPH PAacUeTHHIX COMPOTHB-
JCHSX APMATYPEI M GETOHA 18 TpEseth-
HBIX COCTOAHHI BTOPOH TPYIIIBL

Tabuuya 20 Inavenws worpmumenta @,

Knace Gerona
Jnmrennuocts aeficrsus
; same | BT u
B75 HHKE
1 Henposonmurenmioe
upn crepxricooii ap- | 1 07
MATYpe InaaKkoi
nepromicckoro 1po- | 1,1 08
npn nposoniowmoii ap- | 1 07
maType
2 Mpoxomxwtensioe (e | 0.8 06
3aBUCHMO OT BLA ap-
MaTYpH)

JUIs KOHCTPYKIl], PACCHNTHIBACMEIX na
b, anavenue
npuHvaioT Y, = 0
NPE/BAPHTEIILHO HATPSKEHNKIX e
Mentax sciictais vomenton M M,

0= 6y = /By 62
—gh
25— 0
1,25 Q1o (3,5~ 1,80, (s, o1 /ho)
(533)
Ry sorWpe 3
Om = TIM, 5 M, b o
0.5 + 0r(M/Mi), (539)

ey — KOOGOUUUENT, yIMTRIBAIOIMH He-
pasnoMeprocTh  edopMaLnii  apmaTyprt
MEX/1Y TPeIUHAMH, SIS VIEMEHTOB M3 Tsi-
HKEJOI0, METKOIEPHICTOrO M JIETKOro GeTona
iy SBAPHTEIBHO

HBIX KOHCTPYKIMIL U3 SMEHCTOTO M TSKEJIOTO
Geronos mo dopmyie (533), a awi oo~
CIOMHBIX KOHCTPYKIWMi 13 SUCHCTOrO GETOHA
6e3 npeBAPUTESIHHOTO HATIPSKEHHS [0 dmp-

Th OHIUM MOMEH-
oM M, Jlis 9T0r0 ma yYpoBHC paBHO-
seiicrByroweit yennnii N, B apmatype S
NPUKJIABIBAIOT TIPOTABOTIONOKHO HANpAB-
senubie cubt Ny, BCIGICTBUC Hero noiy-
HAOT My = Nygeyy TOCO ke HANpaBICHAS,
wro u pacuernbiit Moment M Tora

M, =M + Nigey,,
JUIS BHEUEHTPEHHO PACTSAHYTHIX HJIEMEHTOR
M, = Ney + Nty (537)

(536)

TIPU TOM 3HAK ONPE/IeIACTCS HANPABICHHEM
BPALIEHHS MOMENTOB 34 TOJNOKUTEIbIbIE
NPHUHMAIOT MOMEHTEI, BHI3HBAIOIINE PACTS-
kenne B apmarype S CrieoBatenabno, 1o

wyite (535), @ — 1y
5

M, MOMEHT OT HO OCH,
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HOPMAITHHOI K II0CKOCTH ZCHCTBI MOMEHTA
W TPOXO/AIIEH Yepe3s HEHTP THKECTH Mo-
@I CoMCHUSt APMATYPHT S OT BCEX BHCLIHUX
CHJI, PACTIONIOKEHHHIX O OHY CTOPOHY OT
PACCMATPHBACMOrO CedeHMst M OT YOI
NipeBapHTeNLHOro o6KaTHs P

W3 ycnosun pasosecis Y. M = 0 (0THO-
CHTCTBHO LEHTPA TSOKECTH GeTONa CKaTol
30HBE CeMenusi, cM puc 143)

M, = Nz = (Ayy + A) 02 =

=(Asp + A eam/V1s) Esz, (538)
Nu=P £ N, (539)
171¢ Ny — pasnozeiicTbyiomas yownuii 06-

KaTust P i BHEWHHX NPOJONBHBIX ol N
JUIsl H3ruGAEMBIX, BHEICHTPEHHO CKATHIX
PACTSHYTBIX IEMCHTOR, 3HAK «-+» NPUHM-
MAIOT TpH CKMMAIOMEH Cwie, @ «—»
npH pacTsrmBatomeii Cwie, z — paccTosHIe
OT HEHTpa TSKCCTH TUIOIIAIA CeeHs ap-
MaTyph § 0 TOMKM NPUJIOKEHHS PaBHO-
eficTRyIomedi ycrnii B CkaTol 301e corenus
nag Tpemmnoi [onpesessior no gopmyne
(493)]
Y dopmyan (538)

M,

. N
" (At AVEZ

- o 540)
o+ a)E, B0

Ws yonosus pasniosecs ¥, M = 0 otno-
CHTCIBHO TONKH NPWIOKEH paBnogelicr-

bylomeit yowwii B apmatype S, oM
puc (141)]
M = ApeOpz = Ape(Eom/ Vo) VEpz, (541)

rae Ay — NpuBegeHHAS
CKATOH 30HBI CEYeHHs

JUut obiiero ciysas ¢ yuerom ¢ ; [dop-
Myna (494)] u & [opmysa (495)]

iomak  Gerona

oTcrona
Em = M /[ AsVEsz (07 + §)]

Tlosctaus 3navenus gedopmanan &g,
B &, w3 ypaBuemuii (540) u (543) B
ypaBHeHHe (529), ONYHAIOT BHIPAKEHME KpH-
BUSHEL H3rUOACMEIX, BHEHEHTPCHHO CHRATHIX,
4 TAKKC BHCNEHTPEHHO DAaCTHHYTHIX MPH
€5 w0 2 08hy [cM ycroBie (490)] anementon
IPAMOYIOILHOrO, TAaBPOBOIO I /IBYTaBPO-
Boro (kopoGuaroro) cevemuit B cragmm
IRCILIYATANMI

(543)

[E;,A,, <EAT
Nuch
L+ A.}

N A ] —
(s +E)bhoEgv | ho(E,

544)

e @, — Kodhdumnent, onpc,.chmcMuh no
opmyse (494), v — koshdument, xapaxte-
PUSYIOIIIE YTIPYTOTIACTINECKOS COCTORIME
Getona CKartoli 30HHL M TPHUHMMAEMbIH (10
Taba 21

Vpasienye (544) MOXHO 3amHCaTh B Buse
(1/r) = (M/B) = {(N o)/ [ho (Esprsp +
+ EA)L (545)
oz

T E g Ay ALY+ A VEY
rae B — KeCTKOCTh KeE300eTOnHoro ae-
MeNTa C HeHANpATacMoil apMaTypoii mph
usTube

TIpu ONpene:ienni KpUBUHL IEMENTOB
HA YUACTKAX C HAMANLHBIMA TPENIMHAMH B
CKATOil 30He IeMenToB navenue No
CHIDKAIOT TYTOM  YMHOXCHMS 12 Koo
went, pasuniii (1~ 0), rae 0 npunumaior
1o dopvye (466) Tlpn yenommu & < a fhy
apmatypa ' i3 paGOTH CeyCHUS BHIKIIIO-

M, = Aye(Epm/Vp) VEz (0 + E), (542)  waercs u BeNMMHL @, ;. z o (1)r)
onpesesior Ges apmarypi S
Tabmya 21 3nasenus korddmumenra v
Konerpyxiua s berona
Jmreavroctn MEIKOIEPHACTONO
ACHCTBIS TRKEI0T0 | NOPHIO- rpynn Aonc-
HArpysKkH HONETKOTO| BAKHOIO Toro
A b B
Heuponomknrensioe geictane wa- | 0,45 0,45 0,45 0,45 045 045
rpy3kn
TlpoomkurensHoe aciicTsre narpys-
XN DU BAWKHOCTH BOIAYXa OKpYKalo-
ei cpeapt.
40 75% 0,15 0,07 0,1 0,08 0,15 0.2
nuke 40 %, 0,10 0,04 0,07 0,05 0,10 0,7
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My ey p
(1), T

/iy

e )"

r

1—2—3—4, otpe3ok KoTopoii 3—4 oupesic-
JICT  UPUPOCT  KPUBU3HBI N2  BEIMNUHY
(1/r) 3a cuer mmTensoii marpysxm ITlpn
9TOM HaubHAs (KPATKOBPCMEHNAR) BEITH-
Ha KPHBU3HEL OT JUTHTEABHON HaCTH HArpy3-
KH COCTaBHT (1/r);, €CIM CUNTATL OT Havaia
KOOpAUHAT (TOYKA oHoe  Anatenue
KPHBH3NBL OT JTHTIBHON HACTH HATPY3KH,
OTCUNTHIBACMOC  OT  Ha€ala KOOPAWHAT,
coctanut (1/r);

HetpogokuTe b ias HacTh HOHOM Ha-
TPY3KM, COOTBETCTBYIOIas M3rnbaeMomMy
MoMmenTy My, = M — M), BLI30BET UPHPOCT
KpUBM3HBL SiieMeHTA HA snavenne (1/r)s,

144 Cxema

Pue HADACTAHAS  KPUBWIHbI B
JNEMENTAX C TPEUWAHAMH B DACTAHYTOJ 30HE
I~ uenpogonuTentioe seficrane aarpysxic 11— npo-
HOWKKTENLs0E ACHCTBNE HArpYIIH

Hoanyio kpusnny (1/r) s yuactea
JAEMENTA C TPCIHAME B PACTSHYTOI 30He
NO7YHAIOT Ha OCHOBE rpadMicCKOl 3aBhCH-
MOCTH MEX 1y Harpy3kami (M) u KpHBAIHAMH

45 wm 3
Moumias xphisia

Ur = (1frh = ()2 + 1)y = (Ur)eses  (546)

rae (1/r); — kKpUBM3NA OT HEUPOXOIKMTE/b-
Horo geficreus  Beeit  marpysku, (1/r); —
KPUBH3AA OT HEPOIO/UKATENBHOTO ACHCTBIA
TOCTONHHBIX M [UIMTC/BHBIX  HATPY3OK,
(1/r)s — KpMBH3HA  OT NPOOIKHTEABHOTO
ACHCTBIS TOCTOSINBIX i /UINTEABUEIX HAIPY-
30K, (1/F)ese — KpHBU3HA, 0BYCTOBIEHHAS BRI~

(puc  144)  OGwkarne Gamkm  CHiOK  THGOM MCMEHTA BCACACTRHE YCATKH M MOJ-
P1(M,y = Piéy) mseisact wasaibiiio xpu- - 3yiecr Geroua [e hopuyiy (527)]

wusiy Gami (1/r).,, npot yio o (/P (1) W (1/r)y ompe-
aWaKy KDURWINC OT BUCLINMX HATPYIOK jeAsioT 1Mo (opwyic (544), mpm srom
(rouka 1) Ha momnyio xpusmsity (1/r) (1/r); u (1/r); BEMUCISIOT npH 3naschmax
kpunisia (1/r),, Brnsmma He Tk Yy nv, TebHOMY
«ak w cranun Il ona Norauaeres meici-  AcHCTBUIO Harpyskh, a kpummna (1) —
CTBME MOTALICHHS NPEABAPATEILHBIX HANPS-  NpPH Y, MV, OTBCHAIONWX NPOIOIKH-
Kenwii apmatyps HloTep npemapuTenb-  Teapuowy AccTamio narpyskn Ectn snatc-
HOFO HanpsKeiA cHibkalor M,, 1o meawsn-  wui (I/r), n (1/r)y okasbisaiorca orpu-

bt Pae,y, (M, = Pac,,), @ kpHBina Gaiki
3a cuer jepopmaumii ycauku u  monsy-
ueeru Gerona Bospactacr Ha (I/F)ye (oM
Touky ) Ilpu nocrenennom Bospacrannn
MOMCHTA M 0T HENpOAOIKUTEIBHONO Acii-
CIBHS BCEX HATPYIOK MO SHAMCHHA Mo,
BHIFHIBAIONIETO OGPAOBANIE TPEIUN B pac-
THHYTOI 30HE, KpUBI3HA GAJIKM MCIHSICT 3HAK
W yseuwnusactes (tauns 1 2) Tpn ais-
HeHfLEM YBEICH I H3THOAIOIET 0 MOMENTA
f0 pacuetioro M (upu v, = 1) xpuBu3ia
Saakn Bospactact 10 Indienns (1) (cm

UATEBUBIMH, TO HX NPUEMMAIOT PABILIMU
nysto

Kpupuaiia o1 inTenbuoii  narpyski
MOKET B 2 3 pasa NPEBOCXOMNTH Kpi-
BU3HY OT KpATKOBpEMENHOI NArpy3Kn D10

3 eM fie-

opManuit NosyHeCTH GeToNa W APMATYPEL
u apyravm pakropami

Has onementos,  BONHAEMBIX  Ge3
NIPCABAPHTCABHOTO NANpPAKENNs, yCHHe P
NPHIANAIOT PABHEIM YO

4. Mporu6 saementon. Hporub semen-

Touky 6) u Gyzer b Kpu- TOB 10 MHTETpATBHOMY Bbi-
Busne Gaiku 6e3 wanpsraemoil apMaTypbl  POKCHHIO METOAA CI
UIpH BOIMORHON YheawicHAN BHEWHCH f _ {LAr (1) ~ dx, (547)

HATPY3KH 3ABUCHMOCT], MEA Ty MOMEHTOM M
W KpHBHSHOIH (1/r) GYeT BHIPAKATHCH Kph-
BOH 67 3aBHCHMOCTH MEKIY JUIHTC/Ib-
HOM 4acTBIO MO0 HArpyakH M, W Kpu-
BHHOH (1) BEIpAKACTCA JOMANOI KPHBOH

tae M, ~ nsruGaiomuii Moment B Covcin
X OT JAeHCTBUS CHWHHYHON CHIIBI, MPUIO-
KCHHOH B TOM K¢ CedCHMd MO nanpabiie-
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Wil HexoMoro mporida, (1/r), — noman
KPHBH3HA DMCMEHTA B CCUCHU X OT HATpys-
«H, NP KOTOPOH ONPEICTAIOT MPOrG
Hpu onpeneiichun npori6a no Gopmyie
(547) MUTCTPHPOBAHHE TPOHIBOAAT 11O ATHHC

3
w:(m) <15 (551)

e ho — B oM
TIporH6Ll UATHEAEMEIX ITCMEHTOB Mo~

nponera | Townan (pynkums 1o
JUMHE OMEMEHTa B DE3YABTATC €ro mepe-
MEHHOF AKECTKOCTH T0YHAETCH BECHMa CITOK-

TOSHHOTO CEHEHHS Menblile npe-
ACABHO OTYCTHMBIX, €C/IH BIIAXHOCTE BO3TY-

Xa Ookpyxkatomeii cpexst Boue 409 u

Hof, a s TlosTomy
NpH ONPGACAICHKH NPOTHOOR HCMIOTE3YIOT
Pasioobpasibic NPHOMKSHHBIC  MCTOMbI
Tltn wsrubacMeix dieMento mpu [/h < 10
VHMTEIBAIOT RAMSHHC NONEPESHBIX CHA Ha
Tipori6 oneventos B aTom crysac o
TPOIHO f,, pabers cyvsie mporGo, oﬁycnonv
ACHHBI COOT a-

yononse
o < Mo

TaE Mim —

(552)

TPANKIHOC OTHONIEHME NpONCTA
anementa K pabouedi  BbicOTE  CceueHms
(cM npwiox  27), Tabmmumbie  suavcnis
Ay OTBEHAIOT JUIMTEABHOMY  JEHCTBHIO

ruta f, w aehopvanmei crvira f,

= [6Qur.dx, (548)
rae @, — nonepeunas CHia B CCYCHHH X OT
JEHCTRIS 1O HATPABIICHHIO HCKOMOTO 1epe-
MEIICHHS CAMIMHON CHITB, NPUIOKSHHON B
CedeHnH, Iie onpeensior nporub, vy, —
medopmanus cpura,

150,012
Yx Gbh, Porer

(549)

aech 0, — NonepeuNias cwia B cetenn x
or jciictns mheumel narpysku, G -
MOJIITb CABUTA, Py, — KOHPDHUHEHT, yHNTEI-
BAION BIMSHAC JUTHTCTBHON NOMSYHECTH
berona (em 1abn  CHuIT 203 01-84),
P — KOIPOUUMCHT, yuiTHIBAIOMM  BMs-
HHUC TPENWMH Ha aedopvaumn csura, nph-
HUMACMBi PABIIBIM A YWacTKAX MO /THIC
CMENTA, TAE OTCYTCTBYIOT HOPMABHBIC i

naxnomiEe  TpemmiEL, - 1, wa  ywactkax,
[Ie UMEIOTCA  TOALKO  HAKAOHHBIE Tpe-
uutie,— 48, Wa ydacTax, ric umeioTes
TOABKO HOPMANBIBIC M HOPMATBILIC B

HAKJIOHHBIC TPCIIHHBI,

.
0. = Ll 1, 550
M, 1 (1/), — COOTRETCTBHIO MOMEHT OT

BHCWINEH 1ATPYSKA M [10JHAA KPHBH3NA B
CedCHHM X OT HArpy3KH, NIPU KOTOPOil ofl-
peacaior npornG

JUtA CiutonIHeIX GasouBIX [T TOJIILH-
Wil Merice 25 cM C TpCHWNAMM B pacti-
HYTO 30He BHAYCHHS NPOTHGOR, BLITHCCH-
Hpic o hopwysic (547), NOBBIIIAIOT ywO-
Kemhem . koauuci
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i marpysku na
cB06OANO ONepTyIO BanKy NpH NPENEALHO
JonycTHMOM mporube, paBnom /s Ha-
NPHACP, CCIIH NPEACIBHO AOTYCTHMBIC PO~
ruber (oM mpuok  19) Membuie /300, TO
3HANCHHA My YMCHBUIAIOT B 1,5 pasa npw
S/I=1/300 u B 2 pasa mpu f/l=1/400

Ec/n HATDY3KA OT/IMMACTCA OT DABHO-
MCPHO PACHPEACIICHHON, TO 3HAUCHHS KO3
(HUNCHTA Ay YBCIHUMBAIOT  yMHOKCHUCM
wa  orouenne  [(5/48) p,l, TAC Pp—
X4PaKTCPHCTHKA HATPYIKH, NPUHAMACMAS 110
npuok 28 B 3aBHCAMOCTH OT CXCMbI
3arpyKeHis

Jins wsrubacbix anemenrton npn I/ 10
oMb NPOTHG NPHHAMAIOT PABHEIM 1PO-
1uby [ oByCIOBICHIOMY Acdopvaumeil
Harnba

TIpOTuG f,, WITHGACMBIX HIEMEHTOB OITpe-
JACHSIOT CACAyIonmM 06pazom

) JUI% 9ICMEHTOB TTOCTOAHHOIO CCHeHMs,

GoTalomMX Kak CBOGOAHO ONepiBie WK
KOHCOJIBHbIC 62K,

Sm=(/P)Pul?,

(553)

rie (1/r), — NOAHAH KPHBU3NA B Cevenuu ¢

ar BbI-

wuesIor o opmyae (524) mpu orcyr-

CTBUH TPEUMH B PACTAHYTOH 30HE H 1O

(opmyie (546) npu ux  mammumn, p, —

XapaKTCPUCTHKA HATPYIKH, IPUHHMACMAR 110
HpUIOK

Jlis cepeaniibt nponera popmya (553)

¢ yierom (opmyibt (546) npnobperact B

() () ()]
{5 (e

(554)



1
e |-
r/s
(526) m (527),
6) ans onemenToR
omtopan

leofio)
(L

€ (1/)ny (l/r]‘n, (l/rlm  KpHBIIHA STCMEHTA
COOTBETCTBEMIH cepeuie  NponeTa, Ha
JIeRoil n Ha npasou onopax, p, —To xe,
wro n B GopMyJIe (553), MPHHUMAIOT KaK /s
2JIEMCHTOB C LIAPHAPHBIMH ONOPAVH,

B) eciim nporud, onpcuu:cnuuﬁ no

(R —
Ly

€ 3aUEMIICHHBIMH

(555)

KPHBH3H2 ICMEHTA B CEPEANE NMPOTIETA OT
3QIaHHOM HATDY3KH, ONIPEICIAEMAn KaK Isi
CIIOLIHOTO YOPYTOro Tena

BoJiee TOHHO 3HAYCHME f, ONPECISAOT
no Gopmyre (547) 3a cuer yuera ywacr-
OB 6€3 TPEmMH W NepemMeniol KeCTKoCTH
Ha YMACTKC C TPELMHAMH]

T) JJI% 2JIEMEHTOB TIEPEVIEHHOI O CeueHNs,
KOTA /ICMCHTBL H HAIPY3KA CUMMCTPHYHEI
OTHOCHTENLHO CEPEMHbI UPONETa,

o= 3] (7)o,
cefr) (L)

rae (1/r)o, (11, (1/r)2, (1/r), — KpuBu3iie:
Ha omope, Ha

(557)

ey @n, , 10
HOPMb! PCKOMEITYIOT €10 SHAYCHHE yTOHAT
33 CHET yMCTA KCCTKOCTM HA  YMACTKAX
6e3 Tpewun Mo sIMIE CROGOINO ONCPTHX
6atox (puc 145)

ool ) -

/4 OT ONOPEL, 1A PACCTORNIH /3 OT ONOPBI
W B CEPENMHE NPOJIETA, 3HAKH NPHHKMAIOT
COTJIACHO IMOpe KpuBH3H (cM puc 142)

§ 38. Kamennste 2ien
KOHCTPYKIuii

ICHTBI

1 1 N Pacuerer no ofpazoBanuio TpenmH
o\ ) 2, (556) 1o nedopmanusM Ui KameHHBIX M apMo-
A "
na
TAC 9y, P2 — HOPMA (HBHbIX HATPY30K MpH
o npwrox 29 B w o1 Bum ux Pacuer 110 packph-

HATPY3KH W BEAMUMEBI OTHOWIEHUS M, /M,
M — wiarubaonmit MOMEHT B Cepe/He Po-
neTa OT JEHCTBHS NOCTOSHIBIX, JUINTE/BHBIX

L EPITROBpOVGIIIY | BarpaoK, (1),
(1/r)s e, u o dopwyrax
(526w (527), (l/r)m o= M@ Eyles)

9

THIO TPenH (LIBOB KAAAKH) BHCLUCHTPEHHO
CKATEIX HCAPMUPOBAHNBIX KAMEHHBIX KOH-
cupyxuii npu ¢ > 07y npowsnoxnTes ua
BosneiicTBie paceTibIX Harpysok Eciu no-
SABJICHHE W PACKPBITHC TPELIMH B LIBAX KKK
He HBAETCS ONACHBIM [UIS NPOMHOCTH H
YCTOMMUBOCTH ~ KOHCTPYKUMIT  (BHYTPEHHHE
TICPErOPO/TKH, HEHECYIIHE CIEHBI), TO pacuer
BBITOJHAIOT HA BO3IEHCTBAC HOPMATMBHHIX

Ay
W 7 o7

U AN
Dy tot el tot y
(1)"(1):% ./) Lfc)

e

M,

Pic 145 DIteMenTh ¢ TPEUHHAMH B PACTAHYT O/
0me

@ pucHeTIAN CXeMA § — MIOpA W HEAIOAX MoMer
Tou omiopa kpuswse 1fr, 1y — ysactxn Ges
Tpentin Iy — yaacriar ¢ Tpenmyann

Harpy3ox

@ Pacuer 10 0GpazOBANMIO U PACKPHI-
THIO TPewn (LIBOB KJAAK) HEOOX0AMMO
NpON3BOAMTL B CHCAYIONWX  CHyyasx
@) A% BHCUCHTDENNO CKATHIX CMEHTOB
KOHCTPYKIMH 1pH ¢ > 0,7y pacuer npounsso-
JIST HA BO3IEHCTBHC PACYETHBIX HAIPY3OK,
6) JUIS CMEKHBIX KOHCTPYKTHBHBIX 2/1eMet-
YOB, PAGOTAIONIHX COBMECTHO W B0
HCHHBIX M3 MATCPHATOB C  PasTHYHBIMK
JeIOPMATHBIbIMI  XAPAKTEPHCTHKAMH, Wil
IIPH 3HAUMTCIBHON PAHMLC B HANDPAKCHUSX,
BOIHUMKAIOIWMX B 9TMX IEMEHTAX, B) MUt
COOPYKCHHIA, B KOTOPBIX 110  yCIOBASM
IKCIYATAUMH HE TONYCKACTCsH 00pasoBanme
TPCIMH MM OTPAHMHUBACTCH MX PACKPHITAC
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catoch), 1) A
cre, < u p
mux Ha nonepeuHbi H3rHG

e E — moayih feopvaumii kiamen [om
dopmyry (105)], A — miomams  cesers
SHEENTA, £, — MPEACALILIE OTHOCHTALHEIE

B ocuosy pactera

a)
BO BHELEHTPENHO CATOM CeHEH Il THHEHHOE,
KaK s ynpyroro tena, 6) yuer paborsr
PACTAHYTOM 30HbI CCHCHMS, IPH ITOM HANPS-
KEHUS B HEll [PUHMMAIOT PABHBIMH YCIOB-
HOMY KDACBOMY HANDSKCHHFO PACTSKEHUS
[pOBEpKY BHELCHTPEHHO CHKATHIX HEap-
cewermii na "
PACKDHITHE TPEIILHH NPOHSBOTAT 110 hopmyJic

(558)

YeRoA
Ng 2o o
[Ah— y)eo/1] -
rae v, — Koouument ycrosmii paGoru
KKK IPH PACHETE 110 PACKPEITHIO TPELILM
(uBos  ximakn), 1o

(em mpwiox 30), I — MomenT
MHCPUUH CCHEHNA, Y — PACCTOSHUC OT TCHTpA
TSKECTH ceuenus Kiaakum 1o nanGonee
yRanemuoii pactsuyTOM Ipamu TOKpHTHS,
N, M — npojoibHas cia W MOMEHT OT
HOPMATHBHEIX HATPY30K

§ 39. Pacver cevennii ieMenToR
HA TUHAMHYECKHE BO3/ICHCTRUS

1. Pacuer no oGpaszosaumio Tpemmn. Pac-
4eT 110 06PA3OBANAI0 HOPMAIBHBIX H HAK T0H-
MBIX TPCHIMH HAa MHOrOKPATHO MOBTOPSIO-
NWECSH HATPY3KK  BBITOMISIOT, MCXOLS M3

5ok 30, Ry — pacuernoe conporumietie
KJQIKM DACTHXCHMIO npH mirube 1o me-
IIePEBA3AHIOMY CCUCHHIO,  — PACCTOSHHE OT
LEHTPA THKECTH COHEHHS 10 KPATIHEro CRATO-
ro BONIOKHA, | — MOMENT HHEPUHH CEYCHHS

Pacuer 110 1eOPMAIHAM POUIBOIIT T3

a n THX
KOTOPBIX 1O YCIOBHSM OKCILIYaTaiun He
JIONyCKACTCs  NosiBcHHe  Tpemmi  Pacuer

BBITOAHSIOT 1A HOPMATHBHBIE HATPY3KH,

i, NPUHSATBIX U1 pac-
HETa HJIEMEHTOB Ha BhocimBocTs Hop-
MaibHble TPEUMHE He 0GPA3YIOTCs B Pactsi-
HYTO# 30HE JJIEMEHTOB, ecu cobmonacTcs
yeroBie (438), HAKIOHHEIC TPEHMHEL e 06~
a3yI0TCH, CClll COBI0ACTCH YeoBie (469),
Hpi aTOM pac-«cmuc conporusseiis Gerona
Ry R oA B pacuctibie
(]lopMleu ¢ Xoop{pHUMEnTOM yCiOBH PAGO-
181 v,y (CHuIT 20301 -84, Tabn 15)
2. Pacver na KoaeSanus. TpeSosanue 1o

IPUKIaLIBACMB K OTCMSITY KONCTPYKIA O ammTya
nocie  HameceHus Ha  €ro 2 T yCIAOBHEM
OBMIOBOHIEIX MOKPEITHIE A<a, 563

Ornocuresbibie 1ehopManun pacrsuy-
THIX  OUITYKATYPEHHBIX NOBEPXHOCTCHl  He-
APMUPOBAHHON KAAIKM HC JIOJKHBI IIPEBbI-
WaTh BEJAMYAI OTHOCHTENBHBIX Aedopmanuii
£, NpHBCICHNBIX B nphiok 31 Pacuer no
AeOpMALMSM IPONIBOLAT (IS CTATMH YIIPY-
Toi pabotel MTEpULIA XTI IDH PO
caydasx

TC A — aMIUTHTYQ BBIHYKICHHBIX KoJieha-
||uﬁ onpc/xcmcmau M3 IMHAMMYCCKOrO pac-

. G, NpeACABHAN  AMIUIMTYIA  Bbi-
uymcuumx Ko:ICGaNih, yCTaaBNBACMAA 10
YCAOBHAM HOPMAIBHON PaboTs OCH, a
TRIKE  MAWK, CTAHKOB, HIMCPUTCIBHBIX

Tipn occhom pacTixemn

N < Ede,, (559)
npn mrute
M < Ele, j(h— y), (560)
11PN BHELCHTPEHHOM CKATHH
EAg,
€ et s 561
A= eofi—1 (561)
{IpW BHEICHTPENIION pACTHKCHAH
Al
- i 2
S AU yeofi 417 (562

264

=W, 20%n°) wm a,=v,/Q2mn),

IAC 1 — YACTOTA BBIHYKACHHBIX KoseGanuii,
Wi U~ IPCACABHEIC AMITHTYAbI YCKOPENHS
1 CKOPOCTH IS TAPMOHMYECKIX KoJtchamui

B kauecTse CPEAHMX NPEACHBHBIX Napa-
METPOB  IPHIAMAIOT yekopenue w
=150 wmwm/c? mpu n<i0 Tc u o,

24 vwfc npu n =10 T'c

Tipn HeBBITOANCHHK yCIoBMs (563) BO3-
MOKHO PaspyLIcHUe KOHCTPYKUM BCeacT-
BUC PE30HAHCA COOCTBCHHBIX W BBIHYXKICH-
HBIX KOsicGanuil, HEOOXOMMMO NOCPEACTBOM
KOHCTPYKTHBHBIX MEP YMCHBLINTE aMILIH-
TYAY BHHYKICHHBIX KosieGannii

(564)




Pazoen

§ 40. Obume nonsTus

1. KenesoGetonnnie 3anns. B nacros-
liee BPEMs B CTPONTENECTBE MHOTOITAK-
HEIX  POM3BOJICTREHHEIX M TPAXIGHCKHX
spammii B CCCP 1 32 pybexoM  Bbiawi-
Jack TeHfCHM X pocty oTaxmocTH lipu-
UHHAMH  OTOrO  sBJjsioTes  Gypubiii  poct
HACEJICIHS TOPO/IOB, CTPEMJICHHC K JKOHOMUI

MHorosTasKHbIe
3aHAS

Taasa 7

Konc

PYKTHBHBIE CXEeMbl

HYIOT W3 NOCTABICHWLIX OfHY HA [DYryio
crenoBbiX nanesieli (610ko8) B sganusx

ii cucTeMbr Bep-
THKQJIHBIMM 9]ICMENTAMA ABISIOTCH KOMNOH-
HbI W HaneibHbiC CTEMBL Pasmiaior Kap-
KACHBIC CXCMBI C MOJHEIM M HENOMNHBIM
kapkacom FIpH 10JHOM Kapkace HapyKubic
CTEHBI CavmoHecyimne, @ NPU HETOTHOM —
necymue  Kapraciyio creTemy HCIOE3YIOT

TOPOACKIX KOMMYyHMKALKIi (B TOM HhCTE I
TPAHCIOPTHBIX) M 1P

KoncTpykTiBioii ocHoRoii MHOToITaK-
OO 3ains  CyxHT  np

N s saanmii o,
A[MMIHCTPATHBIONO M OOIICCTBEHHOTO Ha-
avCHIA, TIE TPEOYIOTCA GOIbUINE HENeper o-

3 ¢ n

cueTeMe

HECYIAs CHCTEMA M3 CTEPKHCBBIX H NIAHCb-
HBIX KEJA€I0GETOHHBIX 2IEMEHTOB, B3AHMO-
CBABAUNBIX MEKY COBOI B OPAKE, obeCTe-
HHBAIOMIEM  [POYHOCTH, YCTORYHBOCTH 1
JOTOBEUHOCTE CHCTEMBI B LCIOM, & TAKKE
€€ OTHENBHBIX dMemeHToB [IpocTpancrsen-
nas pabora cHCTemb! Tom,

QIS KHIIBIX TOMOB, B KOTOPBIX HECYHIHC M
BHYTPEHHHE CTCHEI SBISIOTCH MOKKBAPTHP-
HBIMM i MEKKOMHATHBIMM TIEPErOpOAKAMH
B 310X KOMGUHHPOBANHON CHCTCMbI HHA-
HIC ITRKH KAPKACHBIC, & OCTAIBHBIC NAHCIL-
nbie

06

UTO NPH 3arpyXKeHAN OHOTO M3 €¢ HeMCH-
TOB B pabory BKAOYAIOTCS M pyruc
aneMenTEl

Tlo KoHCMpYKIMUBHOT (XeMe MHOrOITaK-
HblC 37aHMS  PA3CASIOT HA  KapKacHbic,
GeckapkacHuie M KOoMOMHMPOBAHHON CchCTE-

3nanus m
06BEMUBIX 610KOB KECTKHX MIPOCTPAHCTHCH-
HBIX D1EVCHTOB, YCTAHABIMBAEMBIX YT A
ApYre, B Ciywac NpUMEHCHUS  Kapkaca
ObbeMHBIE G10KM CIYAKAT Cro 3alI0HCIHEM,
W KaKBIH 610K HECET TOMBKO COBCTBEINYIO
MACCY W HOME3NYIO HATPYIKY

MbL, @ 110 —a
Hble i TpAXAAHCKiE

Kaprackoon MasbiBaior 3uanue, B KoTo-
POM HECYIIUMH BEPTHKRIILHBIME DIEMEHTAMU
CHCTEMEL SBASIOTCS KCIC30GETONHBIE KOJIOH-
bt Beckapkachsim (AHELHbIM W KpYTHO-
GHOMMbIM) HABIBAIOT 3AANNC, B KOTOPOM
HECYIIIME DEPTHRAIBHBIC MICMCHTH KOMIIO-

MHOT 3AAHUAX
TOPU3OHTANBHBIC HATPYIKM BOCHPUHHMAIOT
CHCTEMOi PaM T BEPTHKABHBIX Hadpar-
CTEHOK JKCCTKOCTH, CIICUMA/IBHBIMI CBA3AMM
WM APOM KCCTKOCTH, KOHCOMBHO 3a-
INCMIICHIBIMIE B (yBIavenTe  (CRAICBEIC
cheTembl)  A0pom oicecmKoCmu  HATbIBAIOT
ECTKYIO NPOCTPANCTHCHIYIO CHCTeMY, 00pa-

265



s

Limii w4

S

MEHHBIMH STaKaMU

30BAHNYIO  CONPSKCHHBIMH MEKAy COGOM
crenkamu Bojice Macro Ao KCCTKOCTH
BLIIOAHAIOT MOHOMMTHEIM Kapkac 3ganms
C SAPOM KECTKOCTH PACCHHTEIBAIOT TOMBKO
HA BCPTHKATLHBIC HATPY3KH, HTO MO3BOAET
POBECTH  YHUGUKAUNIO  KOHCTPYKTHBIBIX
MEMENTOB 1O BEICOTE 37auMst

noccatce Bpevs 3a pyGexom mpi
CTPOMTENBCTBE  OGIIECTBEHHBIX M KHIBIX
3UANHMi TOMYHAIN LIMPOKOE PACTPOCTpAHC-
HHC CHCTEMEI MHOTOYTKNBIX 3Manuii ¢
nosmsecHpivi stakamu  Takoe 3maune co-
CTOT W3 OCHOBHOH ONOPHOI KOHCTPYKUUH —
HKEJIe306eTONHOTO  MOHOJIMTHOTO ~ CTBOJIA,
JIBYXKOHCOMBHEX GATOK M (hepM i THKCH,
K KOTOPHIM  NOJBCUIMBAIOTCA  DTaki
(puc  146) Bcio Beprukaibiylo HArpyaky
NEPEAIOT HA KECTKMA BEPTHXATBHBIA CTBOMN,
B KOTOPOM PA3MEIIAIOT ANGTHL, JCCTHANbL,
MHACHCPHBIC KOMMYHAKAUMH, & TAKKE 110/~

266

%) 3

42730

a0,

cobupie nomemmenns  Hapyknbie orpaxae-
HUS NCHCCYINC, BLIONHAIOT WX M3 Jier-
KX HpdexTuBnbx MaTepuaion B uenom mac-
ca  TAKOro sjanus Hewenwka  Perienua
AU C MOABECHLIMU ITXaMH MHOT006-
PA3HBL, UX KIACCHOHLAPYIOT 110 BHIY OTIOp-
HBIX  KOHCTPYKLMWiA, THIY NOJBECOK H NP
Hanpuviep, OropHble KOHCTPYKIHMH MOTy1
GbiTh pemicHbl B BUIC HECKOJILKUX CTBOJIOB,
n3 M o

HA, CTIBHBIX KOJAOHH C PUFE/SIMA B YPOBHE
HEPeKPBITHIL, U3 COOPHEIX NAHEeH, a TaKKe
B BWIC MAuT C OTTSKKAMH U 1P

B nocicaiice Bpems BOIBOMNT MHOFO-
ITAKHBIC KAPKACHBIE HAHHS, ITAKH KOTOPBIX
HM3TOTOBASIOT HA YPOBHE 11014 IOABAILHOTO,
NEPBOTO, WM LOKOMBLHOTO, ITAXA H NOIHH-
MAIOT B IPOCKTHOE N10I0KEHNE IOCPEICTHOM
TIAPABIHYCCKHX T MEXQHHICCKHX MTOXBEM-
HHKOB, yCTAHABIHBACMEIX HA KOJIOHHAX BBILIIC




nommMaembx oTaked (puc  147) Tpow-
HOETH W YCTONYMBOCTH KapKaca B IPOMIOIThH-
HOM HANDABICHUH B ICPHOJX MOHTaXa
obecnenBaloT  MOCTRHOBKOH  MOCTOAHHBIX
BCPTHKAIBHBIX CBSACH HAW  YCTPOHCTBOM
KECTKUX NPOAOILHBIX PaM.

Kapxacel 3naumii B NepHOI BO3BEICHAS
PACCHMTHIBAIOT HA COYCTAHHC CICAYIOMINX
HAIpy30K o

2. Kavennbie 3ganns. OCHOBHBIMI KOH-
CTPYKTHBHBIMU 9JIEMEHTAMH KaMEHHBIX 311~
HUGL SBAAIOTCA HADYAHBIE W BHYTDEHHHe
CTeHBl, CTONOR!, NEPEKPLITHS, pamMa Kapkaca
u meperopoxkn. Bee ato obpasyer mpo-
CTPAHCTBEHHYIO CHCTCMY, KOTOPAs BOCHpA-
HUMACT TOPUONTANBHBIC H BCPTHKAJLHBIC
narpy3Kku, AciicTByiOMUE Ha 3amME, U pac-

neca
(BITIOUAR BEC HABCCHBIX MANCICH), CKOPOCT-
HOTO HAanopa BETPA W MOHTWKHOH HOPMa-
MBHOJ Harpy3xu, pauoii 2,5 kH/M?

MEXTY OTACTBHBIMA leMEH-
TAMU CHCTEMBI B 3ABHCHMOCTH OT MX KeCT-
KOCTH, OT MaTepuajia KIAgKH W OT KecT-
KOCTH COG/IMHCHAH, XapakTepusyloumx B

Puc

1~ ysaament, 2~ nos 1410 Taka, 3 — BOpoTHK, 4

147 MuOTOITaKHOE 3/AHKHE, BOIBOAMMOE METOAOM MOAhEMA ITaNEH

npokika 5 — naa,

6 — oGoiiMa KoTowMk; 7 — oTnepCTve 120 X B0 MM IN JAKIAANOTO CTEPXNA; § — KOAOHNA 9 — OronoBoK, 10—

BINTOBAN TATA /MAMCTPOM SO MM; 1]~ CHETEMA MOWTAXHAIX chuseit 12

TGAPUTHAN CXEME TIIPOTO IO KA
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LCTOM  KOHCTPYKTHBHYIO ~CXeMy —3jaHms

oa mapyxubivm  Homavaior  cremt,

KOHCTPYKTHBHAA CXEMA J1OJIKHA
BATH HAJIEKNYIO NPOCTPANCTBENIYIO KeCT-
KOCTb M YCTOHMABOCTL 37AHUS B HCAOM Ha
eHCTBHC BHCIINMX HATPY3OK

@ [0 Mpu3NAKy BOCTPUATUSA FOPHIOHTAIL-
HEIX M BEPTHKATHHEIX HATPY3OK PA3TAYAIOT
JIBE TPYINIBI KONCTPYKTHBHBIX CXEM 31aHMI
1) © ACCTKHME ONOPAMM, B KOTOPHIX Ka-
MEHIEIE HADYXHBIC CTCHbI, BOCHPHHUMAIO-
UWC  BEPTHKAJIBIBIC H  [OPH3OHTANBHBIC

or armochep-
HeIX. BOSICHCTBF, @ TOX BHYTPEHHHMI —
CTenbl (IEPEropoIKi), K30IMPYIONHE OXHO
nomeuenne ot apyroro Ileperopomki Boc-
HArpyski ot Beca
B npegeiax otaxa  Hapyxube cremp
BOCIPUHHMAIOT HATPY3KH OT COBCTBEHHOTO
Beca, @ TAKKC BEPTHKAIBHBIC H [OPH3OH-
TATBHbIC HATPY3KA (OT BETPa, KPaoB)
@ Tlo Bw_\y smnpwuwmaemoﬁ Harpyskn

HATpY3KH,
Onophl ITUMI OOPAMHE BISIOTCS KECTKIE
HOTEpEHBIE CTCHBI, @ TAKKC HOKPHITMA H
HEPEKPLITHS PH  YCHOBHH OTHOCHTENBHO
MACTOTO  PACIONOKCHHA YCTORIMBBIX 110~
nepeuHbIX KONCTPYKuHii (Ieperopoox), 2) ¢
YUPYTUMU  ONIOPaMH, B KOTOPBIX W3-3a
OTHOCHTETBHO PEKOTO PasveieHusi yCTofi-
MHBBIX TONEPEHHEIX KOHCTPYKILMi (IIeperopo-
JIOK) TOPH3OHTAIBHBIE TOKPBITHS 0 NEPEKPHI-
TS SBISIOTCA YIPYTONOATINBLIMH ONIOPA-
MU LIS KAMEHHBIX CTen

JKectkas KOHCTPYKTHBHAS CXema Xapak-
TEPHA IS MHOTOYTAXHBIX TPAKIAMNCKAX,
KWIBIX M ODIIECTBEHHBIX 3annii  Vipyras
KOHCTPYKTHBHAS CXeMa CBOHCTBEHHA OXHO-
ITAXHBIM NPOMBILIICHHBIM 31aHASM

TTOKPBITHA K NEPCKPLITA MOTYT CITYKNTH
KCCTKMMH  HECMEIIAEMBIMH  ONOPAMHA 11151
KAMCHHBIX CTCH B TOM CJyuac, CCilM pac-

Ha  necyujue
cmen, Bocnpnnnmammue Harpy3ky ot cod-
CTBEHHOTO BECa CTEH BCEX JTakel 3manus,
OT MOKPHITHIL, NEPEKPLITHIL, KPAHOB W BETPO-
BYIO HATPY3KY , CAMONECYUfUE CMEHbI, BOCTIPU-
HHMAIONME HAIpy3ky oT COSCTBEHHOTO Beca
CTen BCeX JTAXEH 3JaHMK M BETPOBYIO
HATPY3KY, HEHECYUfUe CMeHbl, BOCTIPUHUMAIO-
M€ Harpysky OT CcoGCTBEHHOTO Beca M
BCTPOBYIO HATPY3KY TOJNBKO B NpeAetax
OIHOTO 9TaXAa NpH BHICOTC ITAKA HE
Gonee 6 M

JIN% KaMEHHBIX CTCH BCEX THIOB 3AHMI
HOPMAM# YCTRHOBJICHbI NPSACHBHBIC OTHO-
LICHUS BBICOTBI TAXA K TOMMIMNC CTCHBI
B =H/h, rac H — wuicora sraxa, h — tox
numa crenst [Ipeaeabibe oTHOUWICHNS 3
AUIS CTEH KaMEHHOM KIaxkn ¢o cBoboauof
Jnoii | > 2,5H, e MMCIOUX IPOEMOB 1
HECYMIX HATPY3K OT UEPEKPLITHIA I TOKPHI-

crosmme  Mexay P
crenamu He o pac-

hii, no npuiox 32 B

CTOAHUS, MPUIMMACMOTO 110 NPHAOK 32, B
3ABUCUMOCTH OT TPYIII KIAJKM W KOHCTPYK-
WM TOKPBLITHSL U TIEPCKpBITHS
@ [lonepeuntie KOHCTPYKIMM MOTYT City-
KUTh KECTKHMH OHOPAMU TP YCIIOBHSX
1) TONIMHA TIONEPEMHEIX HECYIHX Kamel-
HBIX M OeTOMHBIX CTeH He meuee 12 oM,
2) TOJMHA HECYIIMX TONEPETHBIX KEIe30-
6eTONIEIX CTCH He Mencee 6 cu, 3) noneped-
Hble KOHCTPYKIMM PACCHHTAHBI 12 BOCHDHS-
THE FOPHIONTANBHON HATPY3KM
FIpoCTPaIICTHENHYIO HKeCTKOCTD 3ratuii B

HEIOM M COBMECTHYIO pPaboTy IICMCHTOB
KOHCTPYKLMil  0BECTICHMBAIOT  YCTPOIIC IBOM
cBAsCH, NEPCKPLITHS ANKEPYIOT B Crenax,

Tonepeunble i NPOTOMBIBIE CTEHbI H3 KIAKH
COCIMHSIOT TICPEBAIKON Kamueit

Kamennpie crenst 3gaumii obenx Kon-
CTPYKTHBHBIX CXeM (KeCTKOW i ynpyroii)
B W OT i

W OT IpYNNBI KIQAKA H MAPKH
pacteopa [l HAPYAHBIX CTEH, UMEIOWIMX
npoeMsl, lpeiCiblias  BeuwwHa B 10
NPUAOK 32, CHIKAETCA YMHOKCHHCM 11a
xoopdmument 8 = |/A,/A,, vae A, — mwio-
WAk HETTO 110 FOPH3OHTANLHOMY CCHEHUIO

crenbi, A, — miom@b Gpyrro [iis Apyrux
ciysacs KodpduumenT  OnpeAcAsCTCR 10
npiIoKR

CTeHBI MHOrOITAXHBIX 3aHMl paccum-
THIBAIOT HA BCPTHKANBHBIC HATPYIKM KAk
Hepaspestible MHOrONPOETHbIC Gajkn ¢ He-
TOABMKHBIMU ONOPAMH A YPOBHE NICPEKPEI-
Tl Jl1s yIpomeHs pacieTa NpHIMMAIOT
PACUETHYIO CXeMY CTCHBI B BUAC OHONDO-
JCTHON Ganku ¢ APHUPHBIME  ONOPAMH
B ILIOCKOCTSX ONMpANNS NepekpbiThii [lo-
llepednoe CevcnMe Takod Gaiki  mpui-
MRIOT PABHBIM HONCPCHHOMY COUEHNIO PO~
CTCHKA (y4ACTOK CTCHBI MEKAY OKOHHBIMH

HAUPY30K PA3ICAAIOT HA HAPYKHBIC W BlyT-
penime
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HA KOTOPBLIH NEpefacT Harpyaky
PHreith NEPCKPHITHS MM MOKPEITHS 32 pac-
4ETHYIO OCh GAIKM NPHHMMAIOT TCOMETPH-



YECKYI0 OCh CEUCHHS NpocTeHka Pacuer-
HYlO ATMHY OajiKM MPUHMMAIOT pPaBHOW
BHICOTE CTCHBI OT HH3a MEPEKPHITHS BHIlIIE-
JEKANETO ITKA 0 HU3A  TEPEKPBITHS
HWKCJCKAIETO HTaKa

@ Bepruxambubivia narpyskami, achicrayio-
MMM Ha POCTEHOK HECYmICH CTCHEI B
npesenax Kakgoro raxa, ABJSIOTCH (Cv
puc 132) a) coberemmsii mec N, cren
Beex aTaKei,
o ocH BHmENEKAMEro 1Ak, ) BeC No-
KPBITHS 1 NCPCKPHITHiE BHILICICKAIX ITa-
Kcif; B) BEC MepeKpBITH [y, PacnofoKen-
HOTO HAJl PACCMATPHBACMBIM ITAXKOM, PH-

Ecyut Tonmmna crensl h <25 em, To npn
PacueTc HCCYMMX M CAMOHCCYMIMX CTCH
VHHTBIBAIOT CyMailbIi JKCUCHTPUCHTET e,
KOTOPBIil CYMMUPYIOT C PACHCTHBIM IKCIEH-
TPHCHTETOM €, [UIS HECYNIMX CTEH ¢, =2
CM, A ATA CAMOHECYUTIX CTCW  3jammit
e =1 cm.

Ecim ecymas crocoBHOCTh NPOCTEHKA
B PAcCCTHOM CEYEHHM OKA3AACH HOMOCTA-
Tomnol, T ¢ N<Nj_j TO HeoGXomamo
WIH YBEHUHTE CeuelHe NPOCTEHKA, HITH 110~
BHICHTL MapKy KaMusi i PACTROPA, HJIH, €Il
BHILICHEPCHHC/ICHIBIC  MEPBl  HEOCYIIE-
CTBAMEI, YCHIHTh KAMEHHYIO KIAIKy MPo-
crem

c

P

TCTOM €, OTHOCHTENLHO 0CH
(Tpu OTCYTCTBMN CHIEUMATTBHBIX OIOP, (PUKCH-
PYIOIMX NO/IOKCHHE ONOPHOTO ABJICHMS,
npunnvaTh or
TOYKM NPHJIOXKeHus cuiabl Fy 10 Buyrpen-
nell rpamn cremsl e = 1/3t, 1o me Goice
7 eMm, rae ¢ — raybuna sagenku
Ecn ceuenue mapyxHol CTEHLI HECHM-
MCTPHYHO H3MCHSCTCA HA YPOBHE NICPCKPhI-
TS HAN JAHHBIM 9TAKOM, TO YHATHIBAIOT
wirnbaromuii Moment or cuibl Ny, npusio-
JKCHHOI C IKCUEHTPHCHTETOM €, OTHOCH-
TEBHO PACYCTHON OCH CeHelms NPOCTeHKa

3. mesl. B
TOHHEIX W KAMCHHBIX KOHCTPYKUMAX 3HAYU-

TCABHOH  NPOTHKCHHOCTH  MOABIAOTCH
ONACHLIE  COOCTBEHHBIC —HANPSKCHHA  OT
yCAZKH M TEMICPATYPHBIX  BO3JCHCTBHIA,

2 TaKKe BCICACTBAC HEPABHOMEPHON ocai-
ki yngavienos TIpUMEPOM MOTYT ciry-
KUTH HAPYKIUBiC CTCHB 3AHMN, KoTOphie
P CC30HHOM TCPENajie TEMICPATYPBI 11e-
p y e
(opmauui pacrsokenus wiM ckartas Beres-
CTBHE OTOTO CTEHBI 37alUA MOTYT pasop-
BATECS HA JBE W Goulee MaCTEi B 3aBUCHMO-

Pacuetnoe ceuenne
Ha YpOBHE BEpXa OKOHHOIO Npoema, T Ha-

cru ot anamna [
TC/BHEIC HANPSAAKCHUS B KOHCTPYKUMAX OT

T i MOMEHT HMeeT 0i1b-

wyio  Besmmiy (ceuenne I - 1) Makcn-
MBI MATMGAIOLTII MOMEIIT B POCTEH-
K¢ pasen cyMme mMoMenToB ot ¢t Ny n F

M (565)

e+ (Ny + Fey

Msrubatoumii MOMCHT B PACHCTHOM Ce-
uenmn I — 1

Mi - = Mo,

(566)

tne H, — paccrosune ot misa MepekphiTHs
MIKCCKAIErO ITAKA 10 PACICTHONO CeHe-
mas [ — 1, Hyp— Bhicota raxa

Hpogonsuas cuna B cewennn [ — I npo-
crenxa

ocazkn Onop
npu pasvemennn QyHIAMCHTOB 31anuil Ha
PASHOPOIHBIX TPyHTaX HiW IPH HEOHHA-
KOBLIX /IQBJICHUAX (DYHIAMCHTOB HA OCHOBA-
Husi

B uensix ymeHbuienus COGCTBCHHBIX Ha-
NpAKCIHMIE OT Nepenafa TeMICPATYPH, Yea -
Ki GETOHA M OCAJKH ONIOP KEICIOOETOHHBIC
M KAMCHHBIC KOHCTPYKUMHM 31anMii passe-
JSIOT 110 JUMNE M LIAPHIE HA OTACHBHBIC
wactn (redopmanmonnbie GIOKH) Temiepa-
TYPHO-YCANOUHBIMI 1 OCATOUHBIMH UIBAMU
TeMIepaTypHO-yCa 1o HpIMH UIBAMI Pa3pe-
3A10T 3ANMA 10 BepXa (yHIaMenTa, @ oca-
JOUMbIMM — BRMOUAA  pynaavent D10
0BYCIIOBJICHO TCM, YTO TEMIIEPATY PHO-BIIAXK-
HOCTHLI peRIN (yNTANEINTOR KOIEGACTE

Ni—1=N, +F+F, +AF, (567) T oonsy 1 ows mosngG

ot

vhe A,’ —Lf’ﬁ““c"""'ﬁ nee © yeamxn w nepenaga rtemnepatypsl B 3ja-

s ere .  lmsx u3 MoMOMMTHOTO GETOHa gegopma-

cuene NpOCICHKA PACCHUILIBAION. W yyoyypic 1iBbl  0MHOBPEMENNO  ABANIOTCH

BHEUCHTpEIHOE Ok to hopmyse (568), pabouMMy LIBaMA, T € MECTAMU Ui Niepe-
nosysennoi w3 gopmyaret (407), "

N < mgRA(1 = 2e0/h) & (568)

priBa pabor 1o ykraaxe Gerona na nposoi-
KUTETBHOC BPEMSH
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Ecau  paccrosmme  Mexay  fedopma-
UMOHHBIMH [IBAMH He NpEBBIIACT yKa-
3AHEBIX B OPIIOK 6, TO PAcieT Ha Nepenas
TeMIlepaTyphl, ycaaky Oeroma M OCaiKy
onop He BhmomHAIOT Paccroamue Mexy
WBaMm, yKasamHEe B TPATOK 6, xomy-
CTHMBI TONLKO NPH PACHONOKCHAN BEPTH-
KaJbHBIX CBA3CH B CepefMue AeopMauHon-
Horo &moka

18 OpEBAPHTENBHO  HANDSKEHHBIX
KOHCTPYKUMH, K TPELIHHOCTOAKOCTH KO-
TopLIX UpexBABIAIOT TpeGoBaHMA 1} Wi
2-31 KATETOPHH, @ TAIOKE AIsH BCEX KOHCTDYK-
WHi,  OKCIYATHPYEMEIX NpH  PACHCTHEIX
Temmeparypax — 30°C i HIKE, PACCTOSMS
MEKIY ACHOPMALUONHBIVU LIBAMH BO BCEX
CIyMasx ONPECHAOT PACIETOM 1O 0BPa3O-
BAHMIO TPCIH

C umpna ged

35000,

30900

2900

| 2500 4500

WBOB  3aBHCAT OT pasmepos aedopma-
UHOHIBIX G/IOKOB 371dHUS N BOIMOKHBIX KO-
neGammil Temmeparypet  Pactersi noxassi-
BAIOT, YTO UPW  BO3BEACHHM  3jaHMi
B yooBmAX CpefHcii TCMIEPATYpEI UX fe-
(opmaumonnbie GIOKK MOXHO Pasieisith
wBaMK LMpHHO# 0,5 cM, OHM MOryT naxe
CONpUKACATBCS BILIOTHYIO, TaK Kak BCICI-
CTBUC YCaTKku GeTONa LIBBI CAMH PACKPOIOT-
cs m ofpasyloT 3a30p, AOCTATOMHBIH NS
YAJMHEHAS TIPOJONBHBIX KOHCTPYKIMi Giro-
KOB IpH NOBBIICHAN TemmepaTypel  Ecimn
KC COOPYIKEHHA BOIBOAST PH CPABHMTE/h-
HO HH3KOI TEMICPATYpE, TO LIMpHIY (KA
Ob1N0 NpHEMMAIOT 2 3 M

3jamAn  WIK  COOPYXCHHS,  NIpSMO-
YrobHBIC B IIane, OGHIMHO pasCHAIOT
WBaMH Ha pasHbie YacTh B 3ganmax ¢ npu-
crpolikami eOPMAUNONNEIC LB YA06HO
paciosarath BO BXOAANWX yIJIaX, NPH pas-
1Ol HTAKHOCTI — B CONPHKCHAN HUBKOI Ha-
CTH ¢ BEICOKOH (pHC 148), @ MpH NpHMBIKA-
HAM HOBBIX  GAHME WM COOpyXeHuit
K CIaphiM - b MecTax npiuikauus B ceiic-
MHUECKHX paifonax /e OPMALHONNbIC BBl

BYIOT W KAK AH
THed.

Puc 143 Cxema pacnosokenns iedopmaion-
HBIX IBOB B 3MAX CIOKHOF BOPMBI H pa3-
Hoit TaKHOCTH

1= weel, 2 -

Bnoku

HO b 1woB Crpa ¥
C IOMONBIO  CKOMBIAMEH  OopE  (phc

149,6)

B MOHOTHTHBIX KCIC300CTOHHBIX KOH-
CTPYKIMAX [COPMAUKOHHBIC (BB YCTPAH-
BAIOT NYTEM CBOGOHOTO OMMPALMS KOMIA
Gajaki OANON YACTH 3ammMii HA KOHCOIb
Gajaku gpyroi wacrn smamms (puc 149,6),
B KOHCOJBHBIX e(hOPMAUMOHHBIX LIBAX CO-
MPHKACAIONIHECA YACTH HEOBX0MMO BBINTOJI-
HATB CTPOrO [OPHIOHTAILHBIMH, TAK KaK

9 -3 X 0 3

T
3MQHAAX HAE BeeTo OBPA3YIOT YCTAHOBKO!
CBOCHIBIX KOOI 1 Mapubix Oiok (puc
149,a) Taxue Lmb1 ABmOTCS HANGOIEE KO-
POTUMH i PCKOMCHIYIOTCA A 3ammii N0~

BUILICHNON STaXNOCTH DA THREASX WA g e
Puc 2 Konel € cxembl

MHAMHYCOKIX  H2 a 2

Aams X HAIPYSKAX B HAMERBMBIX o ennyono.yeagomax mnon

SQHASX  [IBBI  BBITOJHAIOT [1OCTAHOBKOMH

" 1 — nApHBIE KONONHME; 2 — NapHbie GaTkH 3 — Temnepa-

napuex cren - y mh, 4 Gamkn  nepeKpuT,

BANOK NEPEKPHITHS HA CTCHBI 3-S5 - CKONBIKCHMUA
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7 BE

/////////_I”//////l
X7

PYKUHS TCMIICPATYPRO-YCAIOUALIX NBOR

@~ cxeMa YOI OT TEMTICDATYPHLIX H YCa Z09ILIX JeOPMAUNIL § — CXCMA LIBA B NEPEKPITHAX, @ — JCTAb i

W3 KpOBCIBHON CTATH; 3 — pYIORMb KOb

-~ HOMMMEDHHI TEPMETHK (ToM 1POCMOEHHAN
u

nak, K

oH),
4 — achamThas (s 5~ yrenauren,

has) craaa;

6~ IMTA HOKPHTHS, 7 ~ ACPEBANIOE OOPAMICHAC, § — KOHYC U3 KPOBCALHOH CTATH, 9 — TCPMOIBOAMIIA

B NPOTHRHOM CIyHae RCTCACTEHE JAKMIHI-
BAHIE LIBA MOXHO HOBPCANTH KaK KOHCOT,
TaK i AeKAULYI0 Ha HEH 4acTh Gaxkn (puc
150,a) Ocobeho onacet oGpaTH yKI0H
onopHoii  momepxHocTH  korconu  Tpi-
MEpHbIC  KOHCTPYKI  AChOPMATHORHHIX
WIBOB B CTCHAX H NCPCKPHITHSX NUREACHE!
Ka puc 150,62

rOiil — IPHPO/HBIE AMHAMITICCKIE HATDY3K,
BLIZBIBACMBIC AGHCTBHEM BCTpA, 3CMICTPACE-
s LleAbio AMHAMINECKOTO pacieTa Hecy-
WX KOHCTPYKuiii MHOTOITAXHbIX 3Aaniik
ABJISETCH Obecrieuenne HecyIeH crocobHo-
CTH KOHCTPYKuMH HpH COBMECTHOM Jeii-
CTBHH CTATHYCCKMX 1 JUMHAMUYCCKUX HATpY-
30K W OTpAMIMCHHC  YpOBHN KoncGarii

Ocazourie weL  (pi
HOBbIX 3AQHIH K CTAHIM, B MCCTax conpsi-
KSHIS BHICOKHX UACTCH 31aHMA ¢ HU3KIMM,
npu spanmii Ha

M NPOCAJIOUHBIX TPYHTAX) YCTPAMBAIOT MO~
CPEACTBOM MAPHLIX KOJOHH, ONHPAIOLIXCH
Ha HC3ABUCHMbIC (YIIAMEHTbL, 1AM YCTa-
HABAMBAIOT B NPOMEKYTKE MEKIY ABYMS

KOTOpBIC MCKIII0-
4810T BOIMORHOCTS BPC/UIOTO WX BIMSHNR
Ha MoJicH 1 TexHONOTIMCCK nporece Oc-
HOBHBIC BH/BI KOJIEGaHNi 1 OCHOBBI CONPO-
THBJCHIS 2ICMCHTOB KOHCTPYKIWi HAMI-
HECKMM BO3ACHCTBHSM jaHbl B § 34
CpoGoaubie KoMeGaHNA CHCTEMBI 3aBH-
CHT OT €C KOHCTPYKTHBHBIX XapakTCPHCTHK

HACTMHM  37aHMs (¢
:bywumumlmu) mmfwmn oneprhie MIMTH-

(puc 150,6) Ilm,nc‘mu PeweHHe wallie pee-
TO UPHMCHSIOT DM COOPHEIX KOHCTPYKIIAX
/[unamuveckue xapakrepucruin. [Tpo-
eKTHPOBAKIE MHOTOATAKHBIX 3AAHMI HEBO!
MOKHO 063 yHeTa AMHAMMMECKHX BO3IC
crBnit. C 0HOIT CTOPOHBI, 3TO TCXHOJIOIHYC-
ke Harpy3KH, ac
MalMHAMK, KpaHamu, BuOparmeil, yaapamu
1 NPONIBOACTBEHHLIMI B3PLIBAMH, & C APY-

u yenomuit cropo-
creii, i), Kotophie

AU MOMCHTY CHATHS C CHCTCMBI BHELIHCTO
Boseiictana [Tockonbky HauaIbHLIC Yei0-
BUSL MOTYT OLITh PAMWMRLIME, TO H CBO-
Goanme KoseGanis OAHOM 1 TOM Ke Cit-
TEMbI MOTYT GBITh PASHbIMH C HIMCHAIO-
niciics BO BPEMEHH KOKGUTYPAIE MmopH!
JuHavieckx nporiGos MOXHO 3a1aThes
TAKIMI HAYATLHBMIT YCTOBHSMI  KoieGa-
Wi, 4TOBK HONYHNTH cROGOAHBIE KOAEGA-
Hitsi CHCTEMBI C HCIMCHSIONICHCS BO BpeMe-
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At popmoi,
Mil e¢ AMKAMIFICCKIX NPOTMGOB B PasHbix

no  orp: YpoBHS )
ONPEENSIOT AMIUMTYALL BHYTPEHHUX YCH-

Toukax Taxie «o-
Gemeennusao (win Tnapasvm)  Haseanme
«COBCTBCHRBICY CBA3ANO € TEM, T0 (GOPMbI
ITHX KOJICGARWi 1 COOTBETCTRYIOMWME WM

i B (MaruGaronux MoMeH-
TOB W NOTIGPEYHKIX CIT) H MPOMIBOAST pac-
4eT Ha UPOYHOCTH W BLIHOCTMBOCTH

ITpu pacdete MHOTOJTAXHBIX 3AAHMH Ha

4acTOTHI xa-
PAKTEPHCTHKAMH CHCTCMbI MHOTOITaXHOTO
30aHds  (3HAYEHMEM M pacnpejeieHneM
Mace, KecTkocTed, BugoM orop) Kakaas
chcTeMa C N CTENEHAMH CBOGOBI uMeeT
7 COBCTBCHHBIX 9ACTOT H COOTBETCTBYIONIX
uM QopM KkoseGannii  Uncrom  crencrei
CBOGO/LI MEXaHIYECKOH CHCTEMBI HA3HIBAIOT
HCO HE3ABHCUMBIX KOODAMHAT (IIHMHEHHbIX
M YIJIOBBIX), ONPEACTAIOUX  NOJOXEHNS
BCEX MAcC CHCTEMbI B NIPOCTPAHCTBE B 110~
6oit MOMENT BpEMEHN ee JBIKEHHsS B KoH-
KPETHBIX yCIOBHsIX CBOGO/HbIC KoneGanmus
CHCTEMBI OBBIMHO GRICTPO  3aTYXaloT, 4TO
CBA3AHO C 3aTPATAMM SHEPTHH HA MPCOAOITE-
HHE PALTNUHBIX BHELIHMX W BHYTPCHHHX CO-
npoTuBneHmit JIs Kaxk10if 13 COGCTBCHHBIX
GopM  KoieGaHuii XapakTepHa CBOS  CKO-
pocts 3aryxanns K KOHIY npomecca cro-
GoAHBIX KoMeGaHNH CIOKHbIE JBIKEHIS U3
HECKONIBKIX COGCTREHHLIX (OPM KoeBarit
NOCTENCHHO BBIPOXAAIOTCH B OjHY (opmy,

3aTyXaHus

Ecom kosiebmomancs cucteMa HaxoanT-
s MO ACHCTBHEM BOIMYIAIOWIK CIT, TO
TAKHE KOJNCOAHNA CHCTEMbI HA3LIBAIOTCS 6bi-
nyoicoennbimu  BHIHYKIACHHBIE  KoJeOanus
3ABUCST OT HApamMeTpos koneGmomeiics cun-
CTEMBI M XapakTCPHCTHK BO3MYMAIONIErO
BO3zEHCTBIS

Koria juts yupoutesins 5aia oTxash-

BO3ACHCTBASA OYEHh BAXHO
UPABUIEHO BROPATh PACETRYIO  CXeMy,
4T0GH OHA HAWGOACE NPOCTO OIBOILIA
OTPa3NTh B MATEMATHYCCKOH 3ammcH Topu-
JOHTANLHIC CMEIICHUS 3/AHNS DM MHHH-
MaJbHOM umMcne  yenoemii  PacemaTpumas
KOHCTPYKIMIO  MHOTOITXHOTO  31amis,
MOXHO 3aMETHTB, 4TO OGHMHO B YPOBHE
KaXAOTO TEPEKPHITHA CO31AeTCH KECTKHH
JWCK W NPU 1IOCKHX GOKOBHIX AcopMa-
OIS 3/QHIS TIEPEMENICHIS BCEX Mace, pac-
NOSOKEHHBIX B YPOBHE OAHOTO H TOTO X
nepekpeITHs, 6ynyT oamakosbiMi  [Todro-
My HX MOXHO 3aMCHHTh TEPEMEIEHNEM
OMHOIi  Macchl, UPEACTABNSIOMEH  CymMy
BCEX MAce 3TOTO YPOBHS

Takiv 0BPaloM, B KalecTBe PacueTHoit
CXeMbl  3jaHMs  HAUPALMBACTCH  CHCTCMA,
npeaACTaBIsomas CoboH 0MH KOHCOIbHbIH
CTEPKEHb, HECYNMH PA COCPENOTOUCHHBIX
MAcc, PaCHIONIOKEHHBIX Ha PA3HbiX YPOBHSIX
10 €ro BHICOTE, KECTKOCTh KOTOPOTO IKBH-
BanienTHa o0meil GOKOBOH XKecTKocTH Beex
IEMCHTOB 3jaHNA

YactoThl 1 HOPMbI COBCTBERHBIX KOJIC-
GaHmil SBIAIOTCS BaOXHCHLIMME AHHAMIIC-
CKAMH  XapAKTCPHCTHKAME  KOHCTDYKigiit
3Has 4ACTOTHI 1 (POPMbI COBCTBERHBIX KOE-
GaHnif, a TaKKe BOIMYINAIOMYIO HATPYIKY,

MOXHO HE TOJNLKO MOJHOCTBIO [POBECTH
it pacuer PyKumii,  HO
TpeTh

BAIOTCH OT y4CTA 3aTyXaHHs , cn-
CTOMbI PACCMATPHBAIOT KaK WCATINPO-
BAHHBIC W HA3HIBAIOT

s 0 Aeop-
Marrii i yenmii OBbiaHO Ui AnHAMICC-

B OTIMNC OT PeaiibHbIX
cHcTem LA YMCHBLICHHS YPOBHS KoieGa-
il KOHCTpYKIWiE  HPUMEHSIOT
HyIO BIGPONSOIAIINO, WIMCHAIOT PACTIONO-
KEHIC MLl 6a1aHCHPOBKY, YPABHOBCIIH-
BAHHC I WIMCHCHHE UHCTA 000POTA MAIIIMH
W A Junammieckii pacier KoHcTpykiuii
MHOTOITKHBIX 37aHMIi TPOBOAAT B TaKoif
NOC/IEA0BATEILHOCTH 1) ONPEACHIOT AnHA-
MITIECKHE HATPY3KH 1

«KoNCEpSAMUBNbINWY  KOTO PACYETA  KOHCTPYKIm  HCMOTH3YIOT
MeTon w0 opmam  co6-

CTBCHHLIX KOJEGANMI, TIPU HTOM TOMHOCTH

Cllelab-  PACIETA CYIECTBEHHO JABUCHT OT aHCTA
VUHTBIBACMBIX  TakiX  (GOpM  KomeGamit

B npakrimcckinx pacieTax  CIpoMTEINLHbIX

KOHCTPYKIWH, XaPaKTCPU3YIOMUMXCS TyCThI-

MH CHEKTPAMH  ACTOT KOJIeGAMMi, 0C-

HOBHBIM PACUCTHBIM CIIydaeM sBISETCH pac-

uem na pu:muaur
(e

T X
10 HACTOTHOCTH W AMHAMMMHOCTH, 2) onpe-
ACTSIOT aMIIITYAbL AMHAMITIECKILX nicpemic-

MCTOAbT Ope-
JAETCHIS HACTOT 1 OPM COBCTREHHbIX Kolie-
Ganiit MHOrOTAKHKX 3aHnii  HanGoce

meH 1

THYECKMX M TEXHOJIOTHYCCKHX 'q-u.i' oBaHMIT
27
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anbHOM CTATHYECKOH CXeMOH 371aHNs, KOTO-
pasi HENOCPE/ICTBEHHO 3aBHCHT OT €ro pac-
ueTHOl cXewbl (KapKachas, GeckapkacHasi,
CMeIantas u T A)

B 3aBHCHMOCTH OT PacdeTHOH CXeMbl
IHAHIA NPEOGAAAIOT HITHOHBIC WM CABR-
TOBBIC NIOCTYHATENbHbIC KONCOARHS, MITHO-
HO-CABUIOBLIC 1 KPYTHILHO-NOCTYila-
TesmAbie CYMECTBYET MHOXKECTBO MPHOI-
KEHHBIX  CIOCOGOB  BHIYHCIEHHS  HaCTOT
W (hopM CoBCTBEHHBIX KocOanmii, pacnpo-
cr bIX B IPAKTHKE pac-
\eToB coopywens  Qopvyia JyHkepias
HCTIONB3YETCH JUT  ONPE/CICHUs  Npnbii-
JKEHHOTO 3HAYCHHS NEPBOH HaCTOTHI COG-
CTBEHHBIX KoJieGaHmil cHCTEM €O MHOrMMH
CTenensiMl CBOGOABI, METOJ( ClEKTPAIIbHBIX
(yHKImii, SHepreTHUECKMH METON, METOA
HOC/Ie/I0BATENbLHBIX  IPUOMDKCHNI, MeTOA
NPHBEJCHHSA MACC M T J

PACCMOTDHM HPHMep ONpEACNCHUs Hac-
10T U OPM COBCTBEHMBIX KONCOANME YIpy-
TOii CHCTEMBI (KAPKACHOH) MeToAOM ehop-
Mammii B oTomM  MeTose 3a pacueTHyio
UPHHHMAIOT YNIPYTYIo CHCTEMY C 1 COCPEsIO-
TouCcHHLIMI Maccamu (puc 151) Ecam ra-
Kyl0 CHCTCVY OTKIOHMTH OT HONOKCHHS
PaBHOBECHS, TO OHA GY/ACT COBCPIIATE CHO-
Gostubic KojieBanms B Takom cryuac Ha cit-
CTEMy B TOMKAX COCPEAOTOUCHHS Mace Gy-
JYT 7eliCTBOBATH MUCPLHORKBIC CUTHI, KO-
TOPHIC HAUPABJCHEI B CTOPOHY, NHPOTHBOMO-

{
g

Prc 151 Cxema ¢ KOHCYRBIM UHCIOM C1
0bob!

4 ociomnan cxema 6 &
KOCOANHI KOUCONLHON CHETEMH!

0= cnaniie dopust

a) ) m
I 52
IETRARETINY AT 2
kezd ke
T Tt Y

T[T

s
T AT A
LT 2
I Wy 2

J% ke 7 k4

Puc 152 Mnorosranoe Kapkacioe 3aamic
a - nonepeanas pavia, 6 — pacucTnan cxema

NOKHYIO
Mace

JIns MHOTOITAXHOTO KAPKACHOTO 3/id-
HIIS 9HCIO HACTOT W COOTBETCTBYIOUMX UM
(Hop™ CBOGOAHBIX TOPHIOHTANLHBIX KomeGa-
Huii paBHo wncny sTakedl (nery crencreit
cBoGo/) Tpu ITOM Macchi NepekpLITHii
M KONOHH CHHTAIOTCS COCPEAOTOMCHHBIMI
B yanax (puc 152)

SlpycHasi Macca MHOTOITaXHOTO 3JaHNs
m=0fg, (569)
A€ Q — ApYCHAS HATPY3Ka OT MAcChl Hepe-

KPBITHSI, KOJIOHH, CTEH W BPEMEHHOIT HArpys-
K, g — YCKOPCHNC CHITBI THKCCTH

YCKOPCHHSM  COOTBETCTBYIONIX

Wiepruonmmic cum (v puc 167)
&y .

Fife = Sl = —my),

Fi=—mys, S Fi=—=my, (570)

TAC My, My, My, ... M, COCPEAOTOYEHHEIC
Macchl  CHCTEMBI, Vi, Y2 Vs s
Va = YCKOPCHUS NICPEMEILEHIs MacC

B pesynntate  aeopmartin  CHCTCMBI
B TOUKAX COCPCAOTOMUCHHS HDPYCHBIX MAC
JCHCTBYIOT TaloKe CHAILI YUPYTUX peakiit
C nomompio Meroaa aeopMammit 3naue-
HHS OTHX CIJT MOKHO 3anicath B BUAE W3-
BCCTHBIX BBIpAXeHHt

Ry=kuyv+ ko + + ki,
Ry =kpyi+kaoyat o+ kol (571)
Ry = ki1 + Kuzyz + & Kundio
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A€ Vi, Y2, > V,— UCPEMEINCHHS Macc cn-
CTeMbI, ky,— YOpYTas peaiims (XecTkocTh)
B Touke k mpu c,unmmHOM TiepeMeneHnI
Toukn gk, j=1,2, 3, ,

Vunmheas ycnobne paBHoBeclm BHeI-
HHX 1 BHYTPCHHHX CIUI, NDIUIOKCHHbIX
B TOuKaX CHCTEMBI, Byaem iveth F — R, =

0, F{—Ry=0, , F!—R,=

[ToACTABASIS B 5TH PABEHCTRA BMECTO P '
1 R, COOTBETCTBYFOWIME WM 3HAYCHHS 13 Bbi-
paxcus (570) 1 (571), nomysumM cucremy

orcyrereusi konebanmii [locneanue Gyayr
NPOHCXOAMTh, KOT/1d BCE WM 4aCTh BETHUIH
X1, Xz, 5 X, X, OYAYT OTAMYHBI OT HyJis,
2 9T0 BO3MOXHO NP PABEHCTBE HYMO je-
TepmmHanTa cuctemst (575), T ¢

kg —mip?, ki, ki
kar, koo —map?, . kan [ =0 (576)
fouts oz oy K —mp?

Vpasrerie (576) RanBAIOT GeKOSHM Ui
Ono swisercs anreGpanse-

LUk YCTOBME  COGCTBEHHBIX  KocGammit

YHpYroit cucTemMbt

myyyE Ry bRy k=0, wacror
Moyz + Ky tkaeova+ kg, =0,(572) B
Myt Ry +keyr 0 Ky, =0

Yacrhoe Bmpaxenne (572) npeacTaBuM
B BHAE Creayronmx Gopmyt

Xy Sn(pt +y),
Va=xpsm(pt+7),
Yo =Xy s (Pt + ),

n

(573)

e x,, X, ammnTyAa o
CTBEHIBIX KONIEGANITE CHCTEMbI, ¥ — HauaTh-
Has daza KOJCGAHMIE CHCTEMbI, p — Kpyro-
Bas 4ACTOTA COBCTRGHHIX KONCBAHMH Ci-
cremt

BTophic NPOM3BOAULE N0 BPEMCHH OT
awasena (573)

o= —p*x;sm(pt +y),
2= =P an(pr+y),
Yu= = pPx,sm(pt + )

(574)

To7aras, 470 Bee OTIIOHEHII NPOUCKO-
6T B 0AN0# hase, H0CIC NOACTAOBKH (573)
n (574) B (572), cokpameuns Ha s (pt + 7)
W TPYIIMPOBKH “ICHOB ¢ OHHAKOBKIMI aM-
IIMTYAMH 110 X, HONY4HM

CEUM YPABHCHIICM 1 CEICHI OTHOCHTCTbHO

JOBOKYNHOCTh  BCCX  4ACTOT  cOG-

CTBEHHbIX KOJEGARU HATBIBAIOT CHIEKTPOM
cueTeMbl

(576) MoxHO ™

PasBEHYTHIM B CHEAYIOWIEM BILiE

P AR A D g

+(—1y4,=0 (577)
3haucHis p B ypanneHmi (577) ABAMOTCH
cu-
CTEMBI, OHI PACHOJIATAIOTCS B HOPSAKE BO3-
PACTAHNS YNCTOBOM BETHMMHLI DTH 3HaYe-
HUSL MOXHO BBIMMCTHTBL myTeM noabopa,
HOJBIYACh MIBECTHBIMI NPHEMAMH TOCITE-
nopatenbHbiX  npubmrkennii  [Toacrasnas
Hail ieHHbie 3HAUCHIA p, B ypaBHenHe (575),
onpenensoT coomcrcrnymmuc 3HAUCHNS
AMITITYA X1, Xy 5 X MCKOMBIC 3Ha-
“eHI X, MOTYT GbITh mpamm B Biie
OTHOWICAMST K 0HO# 13 amMruinTyx OGbiuHO
TAKNC PCLICHNS BHINONHAIOT OTHOCHTENLHO
AMIUTHTYAL TIEPBOI MACCHI M IS p, HAX0-
JAT 3HANEHHS

X2 o X, Xin

X Xy X

Xu

Xu

OTCI0a BUAHO, YTO AMILTHTYIb] He3aBi-
cHMO 0T cBOCH abCOMOTHOM  BETMTHB
BCCT/ia  CBA3AHBI TOCTOAHHBIM  COOTHOIIC-
HHeM, onpeaensionyM  Gopmbr  achopma-
CTBYIOMME  Kax10if coBeTBeH-
KoneGammit p, Taxie dopwbr
HA3LIBANOT 24a6HbMU  fiopmaru coBeTBen-

HbIX Beeraa
HEIABCHMLI OT BEAININ AMILTHTY A 1 das

2 g

(kyy =mp?)xy +kiaxa + kX, =0, - coorne

kypxy (koo =map?) X2+ 4 kaX, =0,  woit wacror
(575)

KXy A Kpp X5 + + (Kpy = mp?) x, =0

Vpassetis (575) OTHOCHTENLHO

X, T € HC HMEIOT CROGOIIX wicHOB Tpit-
BHATBIOE PELICHHE HTOl CHETEMB, T ¢ KOr-
A Xy =Xy = =x,=0, e HpeACTABANCT
WHTEpeCa, TAK Kak COOTRETCTRYCT Crydaio
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B pesynrbrate ofmee peuenie ypape-
il (575) NPEACTABNSETCA B BUAC CyMMBbI
TepeMeICHiA 110 GOpMaM COBCTREHHLIX Ko-
seGannii, T ¢



yi=X Xasmpe+r),
et

PaMHOro Kapkaca, f — HPOTHG BepXmero
Apyca pammoro kapkaca npu F, = m,

= Z":X s+ 7)) (578) Uneroomaxeiin. 4 6 =8
s (pt +v),
! Koappummerra,. 1,1 1,14 = |/2HL
2| "o
te =123 ,n
Dopwr 1x i o6- T ot aciicr-

NAZAIOT  CBOWCTBOM  B3aWMHOH  OPTOTO-
HANLHOCTH B cBsisM © 9THM KoneGamus cn-
CTEMBI 10 PA3HBIM (JOPMAM MOKHO paccma-
TPHBATH HC3ABUCHMO APYT OT J.lpym Onno
n3  ycnopui

Bust F =1 B MHOTO3TaXHOM 3janun, pabo-
TAIOWEM 110 PAMHOH CHCTeME,

y=0uF +8uF2 + 4 Sk (581)

e & — oT T HBIX

OpTO!
dopm cobeTBeHILX KoneGamt sakmomeT:
C B TOM, 4TO PaBoTa MHEPUHOHHBIX CILI 110
0,110 (OPME Ha NEPEMEIEHNS CHCTEMBI 110
Apyroii Gopme paBHa Hymo, T €

3 (579)
=

e k, i~ HoMepa TIaBHEIX (GOPM, J — HO-
Mepa Macc

ITockombky cBoGoHbIC KoNeGaHns npo-
HCXOANT TI0 TAPMOHMYHOMY 3aKOHY, MOKHO
3ANHCATE CIEAYIONTIE BHPAXCHIS

i v
Y omplixlt =0, Y mxyx
= )

VIV
2 mptel) =0
=

Jutsi nepsoit haset cOBCTBEHHBIX Kolle-
Ganuit KOHCONBHON CHCTEMbI (4ACTO OHA Ha-
3LIBACTCH (POPMOF OCHOBHOTO WM IJIABHOTO
ToHa KoncOaHMii) XapakTCpHO, uTO BCC
TOMKI CHCTEMBI OTKIOHSIOTCH B OJIHY CTO-
poHy
(M puc 151,6) Tlo Bropoii Gopme wacth
MACC CHCTCMBI OTKIOHACTCS B O/HY CTOPOHY,
wacth ~ B apyrywo (puc 151,6) Bmopas
iopma MeeT TaxM 06PAIOM TOUKY HEpe-
ruba Tpemvs fopma WMeeT aBe Toukn
nepernba (cM puc 151,2)

Yactothoe ypasHemue (576) npu n 4
MOXHO pemath ¢ nomouwio IBM

YacToTy KoeGaHNii nepeozo Mo MIOTO-
ITAXHON PaMbl  MOKHO ONPEACKATH 1O
npuGIKeHHOi opMyte

CAMHIEHBIX CHII

Ilpn (n > 6) pacucTHas cxema MHOTO-
JTAKHOTO 3/AHIS MOXCT BHITH NPEICTaB-
JeHa B BHJC KOHCOJLHOM CHCTEMb © pac-
PEACTEHHBIMH MaccaMit

TTp  CBOGOAHBIX  KOJICOAHMAX  TAKiX
cHCTeM ¢ BeckOewHHIM 4HCIIOM  CTerieHei
cBOBO/AbI JABHCHMOCTH MeXiy HAIPYSKOi §
1 IPOrMGOM  MOKHO BHIPA3HTh HIBCCTHBIM
A hepeHiaNbHbIM yPaBHEHHEM

o[, @
JTa
a‘zli Iaxl_l 9
rae EI — KeCTKOCTh Cedemms CHCTeMbI

ITockoJibKy B AAHHOM CTyHac HArpy3Ka
g mameTex  unepuonHol cinoit

(582)

—m(x To ypawrenue (582) MoxHO

'1‘2
3anucath

(583)

e m(x) - pacnpeAcicHHas Macca

Tlpn El = const u paBHOMEPHO pacnpe-
JeNIeHHOI Macce BhIpakeHe (583) npHHIMacT
BI1
%y ORI oYy
ar m dx*

0 (584)

Pemenne ypaprenns (583) 6o noxy-
AIOT B BHJE GCCKOHCUHOM CYMMbI

0 =Enmn=Sx0n0 @

Peienne ypasHCHMIs IPHBOMTCS B ClICIHATb-
HOi JMTEpaType

TTpn cABATOBBIX 110CT yHATENbHBIX KoJeha-
X, Koria llpcnmmuwmec FHAUCHAC [UTH

n=al/f, (580)
Tae a; — kodpdurment

Hinke SHASCHI K09 o
Ta 4, B SARNCHMOCTH OT wNCTA STaKeli

Kaca UMEIOT He marnGaro-
Me MOMEHTB, @ HEPEPEIBBAIONIIE CHTHI,

275




YCTOBHE [IEPEMEII(CHIR CHICTCMET BHIPAKACTCK
AuddepeRIaTbHEIM ypaBHEHHEM
&y 1 4o at)

ax? T

BAG dx BAG
tae B — oapduent, sapncsmuii ot pop-
MBI MONCPEUHOrO CEUCHHS CHCTEMBI, A —
IL10ILa ik HOTIEPETHOr0 CeUeHIs, G ~ MOAYTH
camira,  Q(x)— nepepesbmaoman  cwia,
q(x) = dQ (/dx — pacnpesencnnas  ma-
rpyska

(586)

Vuirrbmas, 0 g (x

) 2 ypar-

nemne (S86) npuer Bi

Zy om0y
ox’ T BAG d? 87
Tlpi  M3rnBHO-CABMIOBLIX  KoNeBaHMAX

cneremt Gy et
(588)

Bhpakas q(x) Hepes ciibi mHepumi i
maxb s eperrmpys ypanreric (S88) o
X, HoAyaHM
Py m By omo Py
ox* TEL AT pAG atoxt
Peucrne ypasnenuii (587) u (589) (no-
LyseHHE (GOPM 1 HACTOT COGCTBCHHBIX KO-
aeSannil) NPHREIEHO B CreMHANLHO JTe-
parype

(589)

§ 41. Muoroyrainbic
NPON3BOJICTBCHNLIC 3/1AHNS

1. Kowcrpykrusibie cxembi. MHOTOTax-
HBIE IPOU3BO/ICTBCHHBIC 3/QHIA 110 KOHCTPY K-
UMM Pa3jAensiorT Ha 1) 3/aHUs C TOJNHBIM
HKEICIOBETOHHBIM  KAPKACOM 1l HABECHBIMI
HAPYKHBIMH CTCHAMM, 2) 3/aHUA C MONHBIM
KENEI00CTOHHDIM KaPKaCOM 1 HAPYKHBIMH

CHH3HIH CTOMMOCTD CTPOMTE/ILCTBA 32 CHET

OBACrHCHIA  (PYHAAMEHTOB,  COKpAICHIN
TPANCHOPTHBIX 1 MONTAXHHX DACKOJOB
nT o

LICOTY HA/3EMHOH $acTH MHOIOITax-
HBIX TIPOM3BOACTBEHHBIX 3/aHWH oOmpee-
AAIOT  TEXHOTIOTHNECKITVH  TPEGOBARIAMI
IITHpHHA  MHOTOITAXHBIX POMBIILICHHEIX
37aHMi [0 YCTIOBMAM  TEXHO/IOrHYeCKOro
HpOmecca MOXET A0CTHrATH 36 M 1 Goiee
CeTKky KONOHH Kapkaca M BBICOTY OTaxeil
HA3HAYAIOT T TEXHONOFMICCKAM TpebOBa-
HHSM B COOrBETCTBHH ¢ TpeGOBaHusMIL
EMHO# MO/ IbHO# cHCTeMBl, yrndukanyeit
T 1 i
CTARAApTHIAUKEH  DIEMEHTOB  KOHCTPYK-
it

MHorooTaKIIbIE KAPKACHHIE 3 AN 0614
HO NPOEKTHPYIOT [0 CBSBEBOM, Pamuo-
CBSIEBOH W PAMHO# (KECTKOH) KOHCTPYK-
THUBHBIM CHCTEMaM, 00ecieunBaromnm npo-
CTPAHCTBEHHYIO KECTKOCTD 3AAHNT

. Casepas cucrema. Toa  cs3enoit
CHCTEMOi MHOIOITAXKHOIO HPOMBIILICHHOTO
3/aHNS TIOHMMAIOT TAKyi0 KOMIOHOBKY €10
Ke1€305ETONHONO KAPKACA, KOTA BCTPOBBIC
i 1o0bIe ApYrHe TOPH3OHTAILHBIE HATpy3-
Kit BOCHPHHIMAIOT MKy TAKHBIE 1EPKPhI-
THS M NEPEAAIOT WX HA OKCCTKHE 110-
HEPCUHRIC BEPTHRATHHBIC CBAH (AMAGPArMEX
KCCTKOCTH) NICCTHRYHMC KIXCTKH, JINBTOBME
WAXTHI, MONEPEYHBIE CTCHBI TONMHON He
Menee 120 MM I KENe300CTOHHBIC CTeHbI
TonuMAOH He MeHee 60 MM BepTukanh-
HBIC HATDY3KH  BOCUDMHUMAIOT —9NICMCHTbI
Kapkaca

Ilepeaty roprsoHTaBHBIX CHIT 1IEPEKPDI-
THEM HA KCCTKHC NONEPEUHHIC BEPTHKAIb-
HbIE CBS3H 0OCCICUNBAIOT HAJCKHBIM COE/M-
HCHHMEM CTCH CTATHHLIMH AHKEPAMH C Tiepe
KPBITHSMI WA C KPARHUMI  KOJOHHAMH
Kapkaca Ha ypoBHE NCpekpHTHii B 3/ammax
C HECYWUMM  CTCHAMH [IPEYCMATPHBAIOT
H0ITAXHYIO AHKCPOBKY CTCH K KOHCTPYK-

CAMOUCCYIUAMI  CTeHAMH, 3) 3JQHMA ¢ HAM HEPCKpLITHH PaboTa KOHCTPYKTHBHbIX
BHYTPEHHUM Kapkacom 3JIAHMSI, PEIICHHOIO 110 CBA3EBOM
(663 UUCTEHHbIX KOTOHK) M HECYUUIMH  CHCTEMC Ha AGACTBHC BETPOBBIX HAIPYIOK,
CreHaMu (3anus ¢ B i

B 37aHMAX [EPBOTO 1 BTOPOrO THIOB  TCABHOCTH 1) BErPOBYIO HATPYIKY gy B 1Cp-
MOXHO WeTKO pAjrPaHMuMTh HECYWWE M BYI0 04epeih BOCUPHHUMAIOT —HAPYKHBIC

orpax@lomme anementsl  [pumenss s
KapKkaca BLICOKOTIPOUHBI MaTepuan — keje-
300€TOH, a J% CTCH — Marepuail Maioi
OOBEMHOM MACChI, YAAETCH HAMHOIO CHH-
JUTH  MACCY AHMH, A  CICAOBATENDHO,
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CTeHbl, OHM Pafo1a10T Kak npocruie Gajku
HPOETOM,  PaBHbIM  BHICOTE a |
(puc 153,0), 2) OUOPHIC PeaKuMi ¢, OT
HAPY/KHBIX CTCH BOCHPHHIMAIOT IEPEKPbITs,
OHM PABOTAIOT KAK NIPOCTHIC BAJIKH, PaBHO-




Pic 153 Cxema nepesaiin neTpombix marpysok

a — pacier

HaA cXeMa HAPYAHOH CTCHH' 0 — PACUCTHAN CXEMa NEPEKPHITHA

nok o

s eTpcoss RarpyoKa s nanocy crRM wpuicll | W peswas serpososy udl\opv e

KECTKOCTH 2 — NEpEKPUITHE 3 — KONONMb

MEPHO 3arPYKEHHBIC PACNPEeleIeHHOH Ha-
PY3KOit gy, NPONETOM I, PaBHBIM pac-
CTOAHIMIO MERJIY AMAGPArMAMH XCCTKOCTH
(puc 153,6), 3) onopusie peakmm F ot
NCPEKPHITH  BOCHPHHIMAIOT  MA(Parsbi
KeCTKOCTH, KOTOPHIE PAB OTAIOT KaK KOHCOTh-
Hble Gadk, 3amemicHHbe B (yHiaMeHTe

TTpi 0CHaBAeHMM BEp THKATLHBIX TI0TIEpey-
HUX  uadparM  OKCCTKOCTH B HIDKHIHX
JTaXax poeMaMn X PACCHHTBIBAIOT Kak
P KOHCOJILHBIX A0k, IMEIOIIX 0 HHAKO-
BbIC NIPOrHGHL 1 BOCHPHHIMAIONMX 06110
TOPHIONTANBLHYIO HATPY3KY, HPHIOKCHHYIO
B YPOBHE NEPEKPHITHiL, WIH KAk MHOTO-
JTaxube pambi KOHCTPYKININ JIECTHIUHbIX
KIETOK M UIAXT PACCUNTBIBAIOT KAk KOH-
conbibie Ganki kopoGuatoro cederms pi
PACHCTE BCPTHKAIbHOI HOHEPCuH O nahpar-

1 8% gy = qul, (Ki/M) — noromIAA BeTPOBAS NATpYSKa Ha nepekp
onopicpestiinn on NEPEXPLITS Ha KpaiiKiowo avabparmy

e Fj2 =
I — wonepeunan ,m@pm M

TIporu f AMadparMbi xectkocTi onpe-
sensior o opmysie

1 = al$/8E, < 1/2000,

Ie q — ropuloHTANbIAN HArpYIKA A | oM
Amagparsin kecrkocru, q = F/Qly) —
Kpaitheii madparml, g = F/l; — A% cpes
ueit wadparmbr (prc 153,6); Ey — Moayis
ynpyroctu 6erona, MITa, I — MOMEHT Hiep-
T AMAdPArMb KeCTKOCTH, oM

Ilepexoc v adparMbl KecTkocTH B
COBCTBEHHOM IIOCKOCTH  (MCKaXenue nps-
MOTO YIJia) yCTAHABMMBAIOT [0 OpMYlE
v =1/G, < 1/4000, (591)
T/€ T ~ CKAJIBIBAIONICe HAUPKCHHE B CTEHKE

AMADPATMEL KCCTKOCTH, ONPEACTAEMOE 10
QopMyse (474), G, — ycnoBHbi MO

(590)

MBI KECTKOCTH HA NPOJONBHYIO CHIY M CABHTA, YYUTHIBAIOUWMA  BIMSHHC  OJHO-
MomeHT M ot T u I

HLIX CHII acTsrusaoue B B CTeHke, G, =
Getone npmmiMalor He Golce pacuernoro =333 B, rac B — knace Gerona

CONPOTHRIICHIA Ha OCCROC PACTHKCHIC

Tonepeunyio cwry Q B madparme
KCCTKOCTH ONPCACTAIOT KAK CYMMY BCCX
CIn BeTPOBOIE W M0G0 APYIOM TOpIOH-
TATBHOM HArpy3Kit Fy, PACHIONOKCHHOH Bhi-
L€ PACCMATPHBACMOTO CCYEHMHs

B CBS3CBOH  CHCTEME  MHOTO)TAKHBIX
3/@HNH  WAPHIPHOE COCAMHCHHE COOPHbIX
ICMENTOB BLINOAHSIOT CBAPKOT CTAILHBIX
JAIIAHBIX CTANCH WM BINYCKOB apMa-
TYPHI, HTOBHI 0GCCTICUNTH YCTOHUMBOCTS KAP-
Kaca 3/aHNS UPH  MOHTaKe M OGWIYIO
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KECTROCTb 3/dHHA TOCHC 3AMOHONIHBAHNA
IBOB MEKAY OIEMEHTaMH GeroHom win
pacreopom Ilfapuuproe coequnenue ynpo-
WACT M YAGUWICRIFET MOWTAX  Kapkaca,
ocobenno  3umoii  OyHako  BCIejACTBHE
PA3PEIHOCTH KOHCTPYKIIMIi OBl KOTMUECT-

Kapkaca B npoiecce MOHTaxa B pamimix
3AHNAX Y3AOBIC MOMEHTEL OT TOPH3OH-
TAIBHBIX HAMPYIOK BOSPACTAIOT K HIBY 37-
HHS, BCICACTBHE YerO npi OOBLIIOH HTax-
HOCTH HE YACTCH COXPAHMTL OUHM 1 Te e
CeMCHUMS KONOHH B BCDXHHX M HIDKHAX
aTaxax 3auus VIMEHHO [oIToMY B 3aHmsIX

BO  CTAaNM, pacxoyeMoii Ha Kapkac c
cThiKaMI, Goib-
MM, ¥eM B KapKacax ¢  YacTHYHO

AUEMEHHBIMI WIN KECTKUMH COEMHEHMS-
it

3. Pamno-cesizenast cucrema. Ion pammo-
CRMEBOI CHCTEMOI MHOTOYTAKHLIX 37atit
HOHMMAIOT CHCTEMY, B KOTOPOH KOJORHbI
KapKaca KeCTKO 3aienaibi B NepekphITHe,
4 pHFeH — B KOZOHIM ORa 4acTo OKa3hi-
BAETCA PALHOHAILHOT AT BLICOTHBIX MHOTO-
STAKHBIX QM W IS 3AQHM, HeCYUHX
THREIYIO NONENYIO HAIPY3KY BepTHKATh-

HbIC HArPY3KH B MHOTOITAKMIX 370 HIX
p ii cHCTeMbE nio-
nepednas  pama  C OKCCTKHMM  y3namu

BeTpoRKE 1 AYIHE TOPHIONTATHILIC Ha-
IPY3KH BOCTPHRWMAIOT KapKac M nomepes-
Hble BCPTHKAbHIE ChA3 (AAdparMHl KecT-
KOCTH) NPOHOPUMOHATHHO M KECTKOCTH
CBopisIii Kese306eToNNEI KapKac, Bhi-
NOTWSEMBIE N0 paMHO-CRIICROI  cHCTeME,
P BCCX NPOMIX PABHLIX YCHAOBHSX OKa-
IbIBACTCA jeleRIc Ha 25 % N0 CPaRHeHHIo
¢ Kkapkacom cesmcpoii cucrevir Ha ero
WITOTORTEINE PACKOAYETCH MeNbile CTann
(wa 6 10%) u Gerowa (wa 33,5 %)
encrema, 11071 paviKoii cicre-
MOii MOHNMAIOT CHCTEMY, B KOTOPOit Bee

p.

ITAKHOCTH Hallle NPUMEHSIOT
paMHO-CRATCRHIH KApKAC

Peuwenne kapkaca 1o pamioii ciicreve
OPHBOANT K YBEIHUCHINO CEdeHIti CSOPHbIX
UCMENTOB U YCAOKHSET YHIbL ConpKentil,
HOITOMY €0 PUAWMAIOT AWML B Tex
CTysasx, KOIAa  YCTPOFHCTRO  moONCpedmbix
MAdPArM KECTKOCTH, BOCTPHRIMAIOLLX FO-
PU3ORTANIBHbIC HArPY3H, TEXHUMECKH i
IKOHOMUYECKH HELEIIecO00 PATHO I K01 T
NEpeaata ropH3OHTANLHBIX CHII 3aTpyAHEHA
w333 OTBEPCTHii B NEPEKPBITISX H D

TIpit KakZ0M KOHCTPYKTHRHOM pellICHMit
MOKHO BHTIONNATE MEAAYITARIBIE HEpe-
KPBITHS MHOTOIT&RHEM NPOW3RO/ICTBCHHbIX
siammii 1o Gatowoil 1 Ge3baT0uHOH Ccxe-
MAM H3 MOHOTHTHO! 0, B OPHOr O it cGOpHO-
MONOINTIONO Aene300eTORA (CM § 45, 46,
48)

. Buabt wiociux nepewpbrmaii, 11071 woc-
KIM TIEPEKBITHEM MOHHMAIOT MCKYaTaK-
HOE, MCPAAYHOC N KPOBEIHHOC NICPeKpHI-
Tite, OCHOBHbIE HIECYILIC ICMEHTHI KOTOPOIO
(RUTHTH 1 G/IKH) PACTIONOKEHb B TOPHIOH-
TabHOH W HAKJIOHHOM IUIOCKOCTH [150c-
Kie TICPEKPHITHA CAMOFO  PasHOOBPA3HOro

CTPOHMTE/ILCTBE C MOMEHTA BO3HHKHOBCHUS

anevenTon *eor-
KMMH, TO3BOTAIONUMH PACCHNTHBATE KOH-
CIPYKTHBHbIC ICMEHTHI, KAk CTATHMECKH
Hpu srom X

WIO  NpH  OTCYTCTRMM  BePTUKATBIIX
AMAdPAIM He TOMBKO BEPTHKATLHMIC, HO 1t
BCE TOPUIONTANIbHbIC HAIPYIKH MOIHOCTHIO
rKecTKMi ounii

Kapxac (Honepednbe pambl), OBLIIO KecT-
KNG COC/UIHERITA NIPOCKTHPYIOT Tak, 4TOGbI
PACTAPHBATOLIHE YT 110THOCTHIO BOCHPH-
WHVIAIICE CTATIBITBIMI SAKAAANBIME ACTA 15
MH I HAZIEKHO CRAPCHHOI OCHOBHOI ap-

oma (cM puc 2), Tax Kak on
ABJIAIOTCA HAMO0JICE HKOHOMMIHBIMH, A0TO-
BEUHBIMH, KECTKHMH, OFHECTONKHMM, rurue-
HHMHBIVH, IMEIOT HEGOIIbLIYIO CTPOHTEN bHY IO
BLICOTY, MPOCTHI B HIFOTOBJICHMN W 0Gja-
JIOT BHICOKOIi CONPOTHBASEMOCTRIO CTATH-
HECKHM H AMHAMIMECKUM HATpYIKaM B ki-
JIBIX M OBUICCTBCHHBIX 37AHHAX K Kl €30~
GETOHHBIM  NEPEKPBITHSIM  NPEALSBIAIOT
TPeBORANIA  BHICOKOH 3BYKOM3OIMpYIONIEH
CHIOCOBHOCTH, BHIIONHEHHE KOTOPBIX CBABAHO
C JIONONNMTE/BLHBIME MCPOTPHATHSMI
ECAu NJI0CKHE HEPCKPBITHS HOMHOCTBIO

Marypoit a yeu-
s — GeToHOM, uuo.ummu\w coe/mHeHue

TIpn yCTpOiiCTBE KCCTKHX  COe/MHErMil
(CTBIKOB) CHIE/YeT KPOME OCHOBHBIX 3AKNA/
HBIX JICTAICH N1PE/LYCMATPHBATH KOHCTPYK-
THBHBIC 3AKIA/HBIE JeTANH B CHKATOW 30HE,
4roGhl CO3/aTh HEOOXOIHMY 10 yCTOHYMBOCT L
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ropit bHBIC  yoHAUs
(RCTPORME 1 CeiCMIECKIE) 11 NEpeAAIoT
WX HA TONEPEHibic YCTOMMBIE KOHCTPYK-
WHI (HANDHMCP, HA HIOTICPEbIC CTCHRI LIH
ICCTUMHIBIC KTCTKI B 37aHIAX 1 COOPYAC-
WHAX CBAIEROM, PAMHO-CBIEROM W pam-
HOH CHCTEM) WM €C/IM OTHOIICHME TOTOH-




Puc 154, Tunsi monosiiix
peGpHCTLN nepexphiTii ¢ Ga-

SIOUHLIME TUTHTAME .
Wil WL nepeRpuIng ¢

amin: 6 —
WM BN ¢ — Bes 11asiibix

o

Gasok | — sTOpoCTCENHEE Dai-
o 1apabie  Ganku -
NOONHM 4 — T NepeRpLTs
8
24" 1144
1=
| 8
4 I
K |
—_— —t
P ’ & Lot = 1700 2700
It 2 i 22
H | i v H

HBIX ACCTKOCTEH KOJIOHH K FIO) OHHbIM JKeCT-
KOCTAM pureiicit pam Mence 'y, T0 B croeii
II0CKOCTH OHN paGoTaor Ha mHUG OT
FOPHIOHTATBHOM HAPY3KH, & 113 II0CKOCTH
HEPEKPBITHS — Ha BO3ACHCIBUE BEPTHKAND-
HpiX  Harpysok B orom cnysae Jiomyc-
KACTCH TNABHMC GAjiKM [CPOKPHITHS pac-
CUNTBIBATD KAK HEPA3PE3Nbic MHOrONPOIET-
Hble Gankn (6e3 ydera BAMSHHS KOJOWI
Ha ux pabo1y) B MOHONHTHBIX M cOOpHO-
MOHOJHTHEIX [ICPCKPBITUAX KCCTKOCTh P~
Iei% PAMBL ONPEACIAIOT © YUETOM paBOTH
MBI (TABPOBOE CEUCHIE, M pHC

3AAHHSX PAMHOI CHCTEMBI rnaBHble
Gk IIOCKHX [IEPEKPBITHIi OAHOBPEMEHHO
ABAAIOTCK PUICIIMHI DM H YUACTBYIOT B
BOCHPUSTHI KK TOPU3OHTAILHBLIX, Tak W
BCPTHKAJLALIX HAT PY3OK, NOJTOMY HMX Pac-
CYMTBIBAIOT Kak 2/IeMeHTh pam  JKeneso-
GeTOHHMC HAKIOHHBIE TIOCKHE NOKPHITHS,
YrONl HAKIOHA KOTOPBIX K FOPHIOHTAIM o
cocranser ne Gosee 6° (tgo < 1/10) pac-
CMATPHBAIOT KAK rOPU3OHTAIBHBIC [110CKHE
nepepris Tpi GobiIem 3HACHIN yria o
YUUTHIBAIOT YCWIHA, ACHCTBYIOMIMC B HAKIOH-
HO Cl o]

CIBEHHO Gasbl BOJIBIICE TPUMEHEHHE HAXO-
ST IUIOCKHE TiepekphiTHs U3 cBoproro n
cGop ITHOT O L KaK
nauonee miayCTpHANbiLe K nacrosiemy
BPEMEHH OHM ABJOTCH OCHOBHBIM BHAOM
[IEPEKPBITHIE MHOTOSTAKHBIX  IPOMBIIIITeH-
WHIX M FPAXAANCKNX 3anHit

M0 KOHCTPYKTHBHOMY PElICHHIO MOHO-
NTHbE, COOPHbBIE 1 COOPHO-VOHO/THTHbIE
ILIOCKHE TIEPEKPLITHS PASIC/ISIOT HA ABA OC-
HOBHBIX BHpa Ganounsie n Gesbanounnie

Barouiy vt 1asheaom NepeKpLITHS, [1H-
TH KOTOPHIX OMMPAIOTCS HA GATKH 0AHOI O
(puc  154,a) wuam  jaByx  wanpasienmit
(puc  154,6)

100 GesBaAounbimu NONHMAIOT IEPEKphI-
THS, IUTMTBI KOTOPHIX ONMPAIOTCH WA KAll¥-
rem  kosomn (phc  153)  OBa  muaa
{EPEKPLITHS MOTYT G b COOPHBIMIH, MONO-
SUTHBIMI 1 CGOPHO-MOHO THTHIMI (M § 6)
KOHCTpYKTHBHBIC CXCMBI 1P EKDLITHIi B CO0p-
HOM M MOHOJIMTHOM BAPHANTAX Pas/iudHb,
H05TOMY KTaCCHBHKAIIHIO EPekpLITHIE Be/tyT

CTPYKTHBHLIM .
CcGopHIE, PEGPUCTHIC MOHOMHTHBIE ¢ Gal0u-
WLIMH  [THTaMH, peSPUCTBIC MOHOTHTHBIC
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© nIHTaMH, PAGOTAIOUIINI B SBYX HalIpaB-
senmax  (puc  156), Ganounsie  oGopHo-
MOHOMHTHBIE, Ge3batounble coopHbe, Oe3-
GaNouHbIE MOHOIITHEIE, 5e36aTOHbIE COOP-
HO-MIOHO IMTHBIE

00 pebpucmpivu TOHMAIOT TIEPEKPHI-
TH3, MOHO/IHTHAS TUTHTA KOTOPHIX ONMPAETCS
Ha Gaiku (pebpa, oM puc  154.a,6 6)
oA GanouHbMK TOHUMAIOT MUIKTBL € OTHO-
Iiennew Goibiiiero npo.eTa I, K MeHbllieny
I, (prc  157) Gonbwe 2 Tlpn  otux
YCILOBUSIX MOBBILIEHNE Hecymeit cnocoSHoCTH
PABHOMEPHO HATPYKCHHO MMTHL, 05 YCIIOB-
JIEHHOE ONMPAHHEM ¢ 10 KOPOTKUM CTOpO-
amM, Heperdko (Menee 20%) H mooTOMY
YCIOBHO CYMTAIOT, YTO Takas fuiMra pado-
TacT ma  WIrHG  TOJABKO B KOPOTKOM
wanpasieRnn [, Kak NpocTas Hepaspesuas
Ganka BalouHLe NANTH OMMPAIOTCH HA JBE
HPOTHBONONOXKHBE CTOPOHbI

Tost paGoTalomma B ABYX HanpanJic-
HUSX [OHUMAOl IUIATHL C  OTHOMIEHMEN
Soabmero mponera [, k memiemy [, e
Gonbiie 2 TIpi 3TOM yc/loBHH NOBBIIIENHE
HECIEHi CIOCOBHOCTH PABHOMEPHO HAarpy-
HKEHHOM IINTHI, 0BYCIOBICHHOE ONUpanieM
N0 KOPOTKMM CTOPOHAM, 3HAMHTEILHOC
(0% .100% npu I, =1,) Cexoareino,
Takas nanTa paboTaer Ha WIMG B 0GOHX
HANDABJICHHAX, 4TO YUUTHIBAIOT PACYETOM

4000 7000

= i |

S
Puc 156 PeGpucroe nepexpuiric ¢
HANpaBACHHAX (KCCCOHHOE NepexpuITe)

WINTaMH, PABOTaIONIMN B ABYX



Puc 157 Pacuernan cxema
Banounoi mHTE

HO HAnBoJEe TPYJOCMKHM B OTDECNCHUN
Ero HOTIONb3YIOT TIPH HA3HANCHHH SKOHOMH-
MECKH  BHIFOHOTO  THTIOBOFO WM 0COBO
OTBETCTBEHHOIO NEPEKPHITHS

O SKOHOMMHHOCTH TIPMIATOrO BAPHAHTA
TEPEKPHITHS BO MHOFOM  3aBHCHT  OKOH-
HATE/IbHAs CTOMMOCTh 3/AHHS WIH COOpY-
AeHNs, TaK KaK HA NEPCKpHITHA Tpedyercs
710 60% u Gosee 0BILEro PACXOaA AEIEIO-
Berona, a 1pYJOEMKOCTh X YCIPOWCTBA
coctapaser o 30% or obueii TpyjoeM-
KOCTH BO3BC/ICHUSA 3/QHNS WIIH COOPYKERHS
B 0pOMBIUIEHHO-TPAYK TAHCKOM CTPOHTEh-
CTBE NDUMERIOT B OCHOBHOM COODHHIC
HEPEKPHITHS (HOKPHITHS), MOTOMY “TO oM
wanbosiee  MIIYCTPUATBHEL  MOHONHTHBIC
NEPEKPHIMA  (IOKPRITHS) —TIPHMEHSIOT B
3NAHKAX, BOIBOAMMBIX W3 MOHOJIHTHOIO
KeNe300eTOHa  MHAYCTPHAIILHBIMI  CIOCO-
Gamu, W B 31aUMAX, BOIBOAMMBIX 1O
MHMBIAYAIBUBIM  (WETUNOBMM) NPOEKTaM

. OCHOBBI  KOBCTPYMDOBAHHS  JKOHOMH-
HECKH BLIFOMOrO THNA NEPEeKPbITHH. Paspa-

Kaxapiii w3
THROB MEPEKPHITHI MMEET MHOIO PasHO-
ROCTeH  THO  (EPeKPHITHS B KAkIOM
KOHKPETHOM Cilyyac BHIOMPAIOT HA OCHOBA-
HHM TEXHAKO-DKOHOMMUCCKHX ~PACUCTOB B
3ABMCHMOCTH OT HA3HAYEHUS 3/1AUNS, BEIM-
WHHEL M XBAKTEPA JCHCTBYIONIAX HAPY3OK,
CPOKOB CTPOMTENKCTBA, MECTHBIX YCIOBMiE
kg b UEPEKPHITHS c
YUCTOM CTOMMOCTH CMEKHBIX KOHCTDYKIMii
{cTen, neperopoox, KosomH, hyssiaMenToB),
CTOMMOCTH  W3FOTOBJICHUA, MOHTAKA M
okennyatanun nanns [Ipn dToM oKkciuiya-
TALNOHHKIE KAYECTBA [IEPEKPHITUA JIOJKHBI
HOHOCTHIO COOTBETCTBOBATH JCHCTBYIOWNM
HOPMaM (PXHTEXT yPHAIM, CAHIT APHAIM, 1PO-
THBONOKAPHBIM) L5 33/AHHOTO KOHKDET-
HOPO  CHy4as BOIMOKEH TOJBKO O
IKOHOMHUHECKH BHIT OB ONTHMAILHbI THI
nepekphiTs OUpeeuTh ero MCKIOUNTE -
HO TPYINO, TAK KaK CyIICCTBYeT MHOTO
Pa3HOOOPATHKIX THIOB HEPEKPHITHI 1 ele
Hosee GakTopos, BAMMIONMX HA MX IKOHO-
MUI0CTH Qe IE/CHHE DKONOMHHOCTH Bh-
TOHOFO  THNA  TICPCKPHITHS NPOM3BOAST
HOCPE/ICTBOM CPABHEHHS NATYPATILHRIX [10Ka-
sateacii ma | m? mona (pacxoza cramm,
Derona, uemenTa, TPYJIOCMKOCIH H T J1)
BOIMOKHBIX  THIIOB  NEPEKPHITHA  (MeTO
HATYPAILUBX NOKAIATENEH) WIM npUBEACH-
HBIX 3atpar (oM § S4) TMokasatenh npm-
BCICHHBIX 3aTPAT ABIACTCA YHHBEPCA THHBIM,

GoTka  KOMKyper BapHanToB
NEPEKPHITHA JUIA  33]AHAKX  KOHKDCTHBIX
YCHIOBMi MMEET TBOPMECKMl XapaKTep, TaKk
KAK IPUXONTCS PEIIATH 3a/1a4y CO MUOIHMH
HEH3BECTHBIMIL, HENOUIAIONHMUCS CTPOrOMY
MATEMATHYECKOMY YHETy 3a/1aua 0CIOKHAET-
Cf ele TEM, MTO JUIA 3RJAUHBIX KOWKPET-
HBIX YCTOBMI BCCr/Ia IPHXOMTCS PeuiaTh
JBe sanawn 1) W3 GOARMIOrO KoJIMMECTBA
BOIMOKHKX ~ BAPHAHTOB  TIPEABAPHTCILHO
OTHICKHBATh HAUDOJIEE HKOHOMUYECKH BHIFO1-
MBI THI TIEPEKPLITHS, 2) ONPEENsTs Juis
HaiiIeHHoro  BHJA TIEPEKpHITHS  Hambosiee
IKOHOMUUHYIO CETKY KOOMH

BUA M KOMMECTBO NATYDASRHBIX 1O~
Kazareneii wasHaualor B 3aBUCUMOCTH OT
3aJIANHBIX KOHKPETHBIX yetoBuii Yacto (npu
CONOCTABIEHMI PA3HOBHAHOCTCH OJIHOr O MK
HECKOJILKHX POJICTBEHHBIX BHIIOB NEPEKPHI
THiT) GHIBACT OCTATONHO CPABHMTH TOJBKO
NPHBEICHIYIO TONILMIY NEPCKPBITHS, PACXOL
CTANM W DEBCCHHBI (UM  MOHOJMHTHOM
kenesoberone) wa 1 m2 nona I[lpn nones-
WbIX Harpyskax o S kH/M? npumensior
MUOIONYCTOTHBIE IIMTHI, HPH GO bILHX
HArPY3KAX HCHONL3YIOT pedPUCThIC, WIATPO-
BHIC M BCHAPYICHHBIC (INTHL UK Ge3banou-
WBIC NIEPEKPHITHS (B 3ABMCHMOCTH OT Xapak-
Tepa NpoHIBOACIBA)

[lpu oTCYTCTBUM HEOOXOAMMBIX T101bEM-
HO-TPAHCHOPTHBIX MCXaHH3MOB, 4  TAKKE
P CHOKHOI KOHGUFYPALIH ITANA HEPEKPI-
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TaGauya 22 PexoMEHIYeMbie MAHHMATHHbIE TOMUMHb hy

GRI0UMBIX NINT NPERPBITHIL, €M

A MHOT OUPOIETRBIC MHTBI MPH OHONPONETHLIE WINTEI NPH
®H/m? fym byom

2,0 24 2,8 32 3,6 2,0 24 28 32 3,6
25
35 |56 6.7 [ 78 67 | 78 |89 flo0
45
60 67 | 7.8 [89 89 |l 910 [[10 1
" |
100 |l6 7)f 7 8 891910 | 910 7xlxv 9 10 |Lio.ai ]|

BREMBIX NOMEIIEHRT, HETEC0DPAINL MORO-

B 1aba 23 NPHBCCHbI PEKOMEHIYEMHIC

T ———r nramn,
[WINTAMH, ONEPTHIMM 0O KOUTYDY, WM
Ge36atoninie, B IaRECAMOCTH OT  poOia

Ba, OJIHAKO WX o=
MIIeCKOMY 0BOCHOBANTIO
OcHoBibic OB NOAOKENUS, T103BO-

Phi T o ceue-
s bh BTOPOCTENCUHLIX GAIOK PEOPHCTHIX
TEPEKPHITHIi ¢ BATOMHBIMI TLINTAMH I3 T3~
kenoro Gerona kmaccos B12,S  B1S B 3a-
BUCHMOCTH OT PACUETHBIX IPOJICTA I PABHO-
MEpHO Pacnpejeienuoi HArPy3Kn g = g + 0
BLICOTY CeUCHNS BTODOCTENEHHBIX DANOK

JTIOMHE NOTYUHTH  KOMKYPEH
BAPUAHT ILIOCKOFO AE/ICIOBETONROIO Nepe-
KphITHS, CTeayIontIe
@ Uem wawe pacionokeubi croixu (xo-
J0RHKY), 1O we peke tem weper 9 12 M,
TeM IKOHOMHWHCE TICPRKDHITHE, Tak KAk B
KOJIOHHAX KE/E300ETOH NCIONB3YeTCs 3udm-
TeanHO . o(eKTHBICE, eV B IBIHOACMBIX
anemerax

Uew TombUIC KenciofeToNuAs ANTA.
TEM MEHBUIE MPUBCACHHAS TOMLUMUA Tepe-
KpHITHA  PeKoMCIAyeMble  MUEHMATBHbIC
TOJNUMHBL  CIIOWIHBIX  [UIAT M3 THKET0ro
Getoma knacca B25 ® sasucumoct ot

opuentiy MOKUO  IpHIEMATH
(1/12 1/20)1, B 3asncuvocTn 01 BemmHAL
HATPY3KH  MEM  MEHbUIC HArpy3ka, TeMm

Gosbie oTHOMICHUE  TlonepeyHoe cevenne
LABHBIX GATOK OGHINHO PUINMAIOT Gailbilie
T 0 cevenms BT 6a-
JIOK 110 WHPHHE — Ha S CM, N0 BhICOTE —
wa 10 15 oM BhicoTy cevemms raasibix
GA/IOK OPHEHTHPOBOUNO MOKUO NPUIIMATH
(1/8  1/15) by, B 3ABUCHMOCTH OT BETUMHHbL
HAFPY3OK; UIMPHHA CEYCHHA BTOPOCTCNEHHEIX
W rnaBubix 6wiok b = (0,4
Hluputy Bropoctenennol Gamk npuni-
malor B npenerax 15. 25 oM Paimeph

pacuernsix  nposieros !
PACTPE/IC/ICHHOI  BPEMEHHOI  uArpy3Kn v
(8 xH/M?) npmeesenn s tabn 22 Ton-
LMY MOI0K IMT HOKPHITHA NPUHAMAIOT
40 MM MuHMMAJILHYIO TONUMHHY 1ONOK
COOPHBIX NIAT HA3HANAOT € YUETOM JHAMCT-
OB NPHHATOH  APMATYPHl W TONUIMHB!
JAIUMTHBIX CI0EB HCTOHA

@ Uem nojiee HCNONL3YIOT HECYILYIO Crio-
cobuocrn Oerona cxkaroii 3oubl mirmbae-
MBIX 1EMCHTOB, TeM  TIOCHEAUUE HKOHO-
MHMHEE, TAK Kak B 3TOM ciywae Oyaer
MEHMMATLEBI pacxos Geroma, a  pacxoj
apmatypht Oyner Bospactarh (e § 21),
0JHAKO HA OKOHOMMMHOCTH  M3rHOACMBIX
/IEMEHTOB OH CYWICCTBEHHO HE BIMSET
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ceuenus Brof W EABHBIX GLIOK
ONPEAENNIOT KPATHBIMH MO0 SO MM 1iph

Tabuya 23 MMRAMATLHIIC PAIMEPLT NOCPeBIOrD
ceuems GANOK PEOPHCTBIX MEPEKPLITHN, M

P PacieTuein nporer a

*Hm 50 6.0 70
10 x35 20 x40 20x45
14 20 x40 20 x45 20x 50
18 20x40 20 x45 25%50
20 2045 20 x 45 25%50
2 2045 25%50 25x55
28 25 x45 2550 25% 55
32 25%50 25%50 2560
36 25% 50 25x 55 25%60




BECOTE Banox h <
npn k> 600 My

@ Yem Gonbue xecrkocth cevenus EI u
HPOYHOCTE MATEpHATIOB, TeM OKOHOMMYHEE
nepekphitie TIpn 9Tom Cleayer HMeTh &
BH1Y, 4TO 715 IOBKX KIIACCOB HEHANPSI ae-
MOii aPMATYPhi B H3CHGACMBIX iCMENTAX
Hele1eco00Pa3Ho IpUMEnsTL GeToH kiacca
Bhilie  B25, nmoromy u4rto ¢ m3veweunem
Knacca Gerosa or BIO no B4O mecymas
cnocoGHocTh 2:1emena [hopmysa (161)] no-
BhiaeTcs peero wa 15 25% Wsvienerme
KIACCR CTA/IN OKaIHIBACT GOJCE CYLIECTBER-
HOE BANAHMC WA HCCYWIYIO (HOCOOHOCTE
DJIEMEHTA, 0TOMY 4TO OHa corsacuo dop-
nysie (162) MOUTH NPAMO TIPONOPUHOHAThHA
PACHETHOMY ~ CONPOTHB/ICHMIO  APMATYphi
Tlpn 3amenie apviatypht kiacca A-l (R, Ay)
na knace A-IT (R‘IA‘I) nony-mvl R,,/I” =
= Rodg, otkyma Ay =225280 Ay~
~084,, T ¢ nonywaem ||pumepu0 209
akoHOMIH cTamn TTph savene kiacca A-l na
wiacc craan  A-IIT oxouomus cocrasur
oxo10 40%.

600 MM u 100 mm

['paumIH PEKOMEN/TYEMOF O TIPOLEHTA ap-
MHDOBAHUS [ CCUCHRH EMEHTOB MIOCKHX
KeNe300ETOHHBIX NIePEKPLITHiE

Hausenoeanue 51 viewmoa W%
MsruGaempie revenrhi

IPAMOYTOMBHOTO  CeteHiA 03 08

TABPOBOro Cevenm (683 yuera Che-

coB nomKu) 06 15
Caathie OleMeNILI  WPAMOYIOALHOTG

cedenHs . . . . . . . .o . .05 12

@ Bapanthi n10CKHX nEpekphITHIl CocTAB-
JISIOT B ONPEJENEHHOH NOCIEN0BATETLHOC-
™ 1) no npwaok 6 ompeaenIOT pac-
CTOSIHMS MY 1ehOPMAIHMOHHBIMH IIBAM U,
2) B COOTBCTCTBMM C TPEOBAMMAMM yilH-
UKAMN HAIHAUAIOT WIAT' KOTIONH B NONEPEH-
HOM 1 TIPOJI0/IbHOM wanpapieunsx Pekomen-
JIyemBlii yHiQHIMAPOBAHHBII LIAl KONOHH LTS
KAKJIOrO OCHOBHOIO BUA NEPEKPHITHIl yKa-
saH Ha puc 154, 155, 156  [Npumepunii
MHHAMAIBHbIH AT KOTOUH 3A/AET TEXHONOT
na radaputos 1

obopynoanns, 3) Ans GANOUHBIX NEPEKPhI-
THIl HAMEYAIOT PACTIONOKEUHE TIABUBIX, A

@ Uem Oume
HECYIICT LIOCOBHOCTH, KECTKOCTH W Tpe-
WMHOCTORKOCTH HIEMEHTOB K TEOpETHIECKIM
JHANEHNAM, HO He Oollee, TeM  IKOHO-
MHUHEE NEPeKPHITHC
@ Yem wHpe MCHONB3YIOTCH GETOHM Ha
MECTUBIX JIEMICBhIX 3AII0THUTE 15X (M3 BECT-
WAKH, 1LIAKH, Ty(bL, NEM3BI, KEDAM3HTLI) M
GeCHCMEHTHbIE GCTONBI ABTOKIABHOTO TBEP-
Jleuns (apMOCHINKATHBIE KOHCTPYKIMH), TeM
MEUbLIC CTOMMOCTh KOHCTpYKIit
@ Ucem nosmee BOCCTAUABNMBAIOY CTAIH-
HECKYIO  HEONPECTUMOCTL  KOHCTPYKIMH,
YTPAUEunylo BCAEACTBUC ‘WIEHCHHS e¢ Ha
COOpUBIC ICMEHTH, TeM BOMBLIYIO 10Ty
HAIOT IKOHOMUIO MATCPHAIOB, HPH HTOM

o CTPEMUTHCH K
PACXOJy CTAUM HA Y3HOBHIC COCAMHCHNS

UCM MCHBLIE YHCTO THTIOPA3MEPOB HJle-
MEUTOR KOHCTDYKINIL, TeM HIKE npUBEACH-
HHIC 3ATPATHI WA HCPCKPHITHE, TAK KAk
MHOTOTHIHOCTL  THIIOPA3MEPOB  9JICMEHTOB
CHITKACT IPOM3BONTENLHOCY b NPEANPUATHI,
NOBBILACT CKIIA/ICKHE, TPAHCHIOPTHKIE 1 MOU-
TAKHBIC PACXONb!

Besunna 5KOHOMHUUECKH BRIFOWOr0 (011
THMAILHOTO) TIPOLCHTA APMUPORANIS 3aBH-

3ar1eM B Banok, Kak nOKa3ANo
na puc 154, 4) no tabn. 22 B
JABHCHMOCTH OT TPOETA NPHHIMAIOT OTH-
Masbuple ToAuEaL mT Mx onpesensior
W ypasuenns (156) npowHoCTM  TLMTH,
5) no Tabs 23 M Ha OCHOBAHMM OTIMITA
NPOCKTHPOBAUHA HATUAUAIOT ONEPEUHLIE Ce-
HeHus HaoK, 6) YIPOWCHUBLIM METOIOM WK
110 TaGIMIAM [0/ICUHTHIBAIOT PACHETHbIC 3 Ha-
uewns M m JUIS BCEX  DJIEMEHTOB
epekpHITIS, 7) 10 HAIAGHHBIM 3UaveunsM
M 1 Q ONCICNSIOT HPOHENTH ApMHPO-
BAHMS BCEX DIEMEHTOB [IEPEKPHITHS 3814101~
C51 PEKOMEHJIYCMbIM NIPOLEHTOM apMHPOBa-
WEA M IO HEMy ONpEACISIOT nonepet-
HOE CCUCHHE HNCMENTOB TIEPEKPHITHA, 8) Onl-
PEIEIAOT OCHOBHBIC TEXHUKO-IKOHOMHYEC-
KHE TIOK&3ATEIH JUIS CONOCTABICHNS C Py~
THMU BAPHAHTAMM

§ 42. Ilonsirwe o pacuere
KOHCTpYKuMil 3/1anMii 110 MeToy
NPE/IeILHOrO PAaBHOBECHS

1. O6ume cenenus. Hapsny ¢ panbueii-
WM PasBHTICM HEMHEINOl CTPONTENLHOI

CHT OT BUA EMEHTA M OT
CTOUMOCTH CTAN 1 DETOMA, 10ITOMY HA3HA-
uEHHE  €FO  CONPAKENO C  WIBECTUBIMM
TPYAHOCT MK

Teopun
KENEIODETONA PAIBUTHE MCTOJ0B Pacdet
CeuenMit DIEMEHTOB 10 PA3PYIAIONMM YCH-
JMAM M KOHCTPYKITHH 110 UPEJENBHBIM €O~
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CTOSHIAM b coBEp-

TIEHCTBOBAHME TIPHEM OB PACHETA CTATHYECKH

a) 2
IEREEEEEEEEEEERERRERR!

KOHCTPYK-
it

B CTATHUCCKH ONPESCTHMOi KOHCTPYK-
T, HANPUMED B CBOBOAWO Jickarei anke,
HaCTynJIeHMe 1-ro caysas llI CTa/ My Hanps-
(M
puc 78) osuauact ce pasp L Te

e ——

A

Hacryniesue o no

43751

NPOYHOCTH, HPH KOTOPOM CTAHOBHTCA He-
BO3MOKHBIM JIajIbHEHIIee Har Py KeHne arku
B § 21 ycashmaiocs, o ywacrox (mm
c MECTHBIMH

HOPMIIBHBIX CCHEHHAX KOTOPOTO HaﬁAlO-

5ol
0,12591
1259
o0mp 1

P

nator 1-i enywait 11 cramn
e(OPMEPORAUHOTO  COCTOAMMA, TIPHHATO
HaLBaTh -

ki
Y

Y

UUTEILHOH  0COGCHHOCTHIO  MIIACTHYECKOTO
IWAPHUPA N0 CPABHCHMIO C HIEalbHBIM
wapuupom (M = 0) SBASETCH NOYTH NOCTON -
HOE 3HAUCHNC BOCUDHHMMACMOrO MM M3rM-
Galomero Momeura M = const [(popmysia
(134)] Hpn sanamnoii apMatype.
Hacrynienne 1-ro ciywas 11 cramn B
OT/ACIIbUBIX CEUSHUSIX CTATHYECKH HEONpese-
JMMBIX KeTE300ETONUBIX KOHCT pYKithil (He-
paspesnblx OAIOK, AT, paM) we o3Hauaer
ux paspymenus C obpasopammeM 1iacTi-
YECKOro ApUMpa Kak Obl OCBOGOKIACTCH
OaMA CBA3L M CHCTEMA TIPOJIOIKACT
YBCIMHBAIOLLYIOCH HArPY3KY (PHC
MEHBIIMM  WHCTOM  JTMIIHEX  HCHIBCCTHBIX
(cHmXKaeTcs ML CTENEHh  CTATHYECKOWH
HeonpeneanMocTu cuctemnt) TLiacricckne
MIAPHHPHI PACIONAIAIOTCA B WAMOONEE IHa-
HPKEHUBIX CCUCHUAX TI0 JTHUE DICMEHTA
B naurax 30ubl GO/NBUIMX MECTHBIX Jie-
d)anauvm HAIHIBAIOT JIMHMSIMH  H3OMd.

puc 159), ToKOKeIME KOTOPHIX B pAC
Clyuaes  OTHICKHBAIOT NYTCM  HCHLITANNA

L
Tl,fifzt &

ik
.

0414

Puc 158 K pacuery kpaitiiero npostera Ganouroii
T

@~ 1 oran warpyskn 6 — [ sran warpyskn ¢ — b
HOBECHE VHACTKD MAHTHI

oGOk, npecTaBIIOWE COGOM  cxemy
WI10MA (PA3PYMIENNS) KOUCTDYKIMH, HACTY-
JACT €€ TIPEAEHOE COCTOSMNE 10 IPOUROCTI
(M puc 158) Vowms s ee ceennsx
OUPEAENAIOT M3 YCIOBHI PABHOBECHS ITOFO

OBpa3NoB WM MO Wi
KAk TCOMETPHYECKOE MECTO  HAMBOIBUIUX
YOI, UAHIEHHEIX PACICTOM B HEAMEHHOf
nocTanoBke C HOABICHHEM IEPBOTO ACTH-
HECKOro 1IapHupa npy JajibHeliiem yseu-
UCHUH HArPY3KH IPOMCXOMNT Tlepepacipese-
Jienne WrubalonnX MOMEUTOB MEKIY OT-
JIENBUBIME CCHEHMAMH TI0 JUIAHE KOUCTPYK-
i
TOABKO T10C/IE OBPA3OBANNA BCEX MIACTH-
WECKMX 1IAPHUPOB, HEOOXOMMBIX JUIsl TIpe-
crarTmieckn i con-
B MCXaHM3M € OIHOI  CTENeHhio

crempl
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MeXaHM3MA WM M3 YCIOBMS PABHOBECHS
PABOT BHEUIMUX M BHYIDEHHUX YoMl
BOIMOXHBIX fepememenusx B n  pas
CTATHYECKM HEONPEAEnHMOli  KOHCT pyKLUH
JUIS TOTEPH €¢ EOMETPUICCKOH HEHIMeE-
WAGMOCTH HeOBXOMMMO oBpazosante 7+ |
IIACTHYECKX LIAPHAPOR NI BMECTO OHOFO
TJIACTHUCCKOTO  IAPHAPA  J10IKEH  YUMThi-
BATHCH PACHOP CHCTEMBI

Kak crenyer ws ypaswennsi (134), ams
KeNE300€TOHH O KOHCTPYKLUH BE THIHHA MO-
MENTa B TUIACTHHECKOM WIADUMPE 3aBHCHT
OT ILIOWAH CeHeHMs aPMATyPh, NOITOMY
NPU NPOEKTUPOBAHWM MOKHO 3a/aTh 106yI0

@ Tllepsoe ycnoBuE BeerJa BbINONHAETCH
IS W3rMOAeVIBIX  LIGMEHTOB M JI0JIKHO
0BA3ATCIRNO  IIPOBEPATHCA NDH  HAlMuHH
NPOJIOALHOM  CWIBI, Tak Kak B 910M
CityUae IpOI MO HENOCPENCTBEHHO 1IPUGAB-
JISIOTCA K OKCLEHTPUCHTETY M MOFY1 rem
CHJIbHEE CKA3aThCA HA YPABHEHMAX PABNO-
Becus, YoM Memblie (10 fedopwaiiti)

BEJMHHA DKCIEHTPHCHTETA
TOPOC  YCIOBHE ONPENSHACT ILIACTH-
“eCKO® AIPYMICHHE, W €r0  HEODXOMMMO
YUMTHIRATE NPH KOHCTPYMPOBAHHM KEI€30-
DETOHHLIX 2/IEMEHTOR @) NPUMEHSTH PEKO-
MEHAOBAUHYIO  HODMAMH  apMaTypy, 1o-
B

HOCTH B niactu-
MECKMX WAPHUPOB N0 JUIMHE KOHCTPYKIMH,
b

IIACTHIECKHX WIAPHMPAX, §) He A0NYCKaTh

a Takke pacuer-
WX MOMCHTOB B OTICABNBIX CCUCHHAX,
OGO/ DU HTOM YCIOBUS PABHOBECHA
Memod npedeavitozo pasnosectn ocioBal wa
NIPEANOOKEHUHN, YTO HECYLIAS CHOCOTHOCTE
CTATHUCCKH  HEOMPEACTUMOii  KOHCTPYKIuM
HCUEPIBIBACTCA TOM/A, KOIMA PACTANYTAs
apwarypa B weil «reuer» M oOpasyerc
TAKOE KO/IMIECTBO MAACTHYECKHX 1APHUPOB,
PH KOTOPOM CHCTEMA HIEPEXO/INT B [eOMeT-
piieckn iBmensemylo Crariveckuii pacuer
W ONPE/IETIEHHE NIPE/IC/ILHON HAIPY3KH B ITOM
>

B KOHCTPYKLIAX ApMATYphi, HE
nMelowei  Cienienia ¢ GeTonoM  (yvikit
WM KAHATH B KAHANAX OE3  MILCLMPO-
BaMust PACTBOPOM), B) HCKIIOUATD Paspyllic-
1A JIEMEHTOR OT Cpesa CAATOM JOHB HiH
Pa3/ABAUBANIA GETOHA OT IIABHBIX CHH-
MAIOIX  MANPSKENIE, ) He  jonyckaTh
PCBHIICHNA OTHOCHTE/ILHON BHICOTHI CAl-
TOH 30Mb  MAJ €C TPANMGNOI BenMM-
noii &

Tlociesuiee oF panienie He PacupocTpa-
WAeTCA HA  CTOIKW, KOTOPHC We Hecyl

caynae Toro 3
TOB BETMNNUBL YOI yOBACTBOPAIH
OBIIM YCTOBUSM PABHOBECHS

2. Ocuosnble npuunmibl MeToxa. Metos
TPEAICTBHOIO PABHOBECHS IMPOKO MCHOJIb-
IYI0T M pacdere Hecyiledl ClIOCOBHOCTH
CTATHYECKN HEONPEJETIMBIX KeAe306eTon-
WhIX KORCTpYKiaii, KORCTpYKIUH paccwarph-
BAIOT B MOMEHT WCHEpIaHus  Hecyuiei
€NOCOGHOCTH, COCTOSIMMI M3 OTACBHBIX
HKECTKUX 3BEUBER, COCIIMHENHBIX MEX 1y CODOIT
naacTHuecKuMu  wiapunpami Tpn arom
VUHTRIBAIOT  Tiepepacupeneiente  yeunnii,
ONPEACIIAEMOE B OCHOBHOM MPUHATHIM ap-
MUDOBAHMEM KOHCTpYKIMM
@ TIPEUOCKIKY METOAA TIPEAETLHONO PaB-
WOBCCHS TAKOBH 1) JICHOPMAIIM KOHCTPYK-
MM IO MCHEPNIAHMA €€ HECYICH Cnocod-
HOCTH OCTAIOTCH MAIBIMU, TOOM MOKHO
GHII0 NpEHCOPEUh IMEUCHIAMHU FCOMETPHI
KOHCTDYKIUM H PA3MEPOB, BXOJALMX B YC/i0-
BUS DABHOBECHS (rCOMETpHIC Aneii-
HOCTh CHCTCMHI), 2) YOWIHS B OJEMEHTax
KOHCTPYKIMH OF PAHHUHBAIOT NPEACTbHRIMUI

<

YCIOBMAMH,  C  JIOCTHKEHHEM  KOTOPhIX
neGopMAUMN  DJEMEHTOB  CWIBHO  BO3-
pacraior

: W WHBIX KOHC HAT PY3OK,
HOTOMY HTO BOIHMKHOBEHHE TPE/ETHHONO
COCTOMHMA 10 NIPOYHOCTH B ONACHOM  Ce-
EHMH COMPOBOXACTCA BOABIIMMN  MeCT-
HEIMH JehOPMAIMAME, 41O IKBHBAIEHTHO
IWIACTHYECKOMY IWAPHIPY

METO/1 peIenLHOro PaBHOBECHS T03BO-
JISET ONPEAEHSTH BHYTPENHHE YCIIMA, G/1i-
KO COBNAMAIONAE C ONBITHRIMM YCHIMAMIL
TIpw pactere necyiieii CrocoSHOCTH CTaTh-
HECKH  HEOMPEACIMMBIX  KEAEIOBETONNbIX
KOHCTPYKIMi METOIOM HPECILHOrO PABHO-
BECHS VIOTYT OWiTh MpUMEHEHb 1) cTaTit-
NCCKWii CHOCOD pactera B BUJC Delienus
YpABueHMit DABHOBECHS BHEWINHX M BHyT-
PEHUNX il (B OCHOBHOM JUIsl HEpaipes-
HBIX GAIOK W paM), OH HOIBOMAET VCTa-
HOBHTH HAHBOIIBILYIO HAF PYIKY, NPH KOTOPOIE
eme
YCIOBHIl PABHOBECHS 1 HPEIEHBHKX YCIO-
BUI JUISL BCEX O/EMEHTOR CHCTEMBI 2) KiHe-
MaTHICCKHIi CHOCOD PACHCTA B BIE PenieiHs
YDABHCHMA DABENCTBA DABOT BHEWINWX
BUYTPCHHHX CHI HA KAKHX-INOO BOIMOX-
HBIX IEPEMEILERIAX (IPEMMYLLIECTRERNO 15t
QUIMTHBIX KOHCTPYKIWI), OFf [acT BOIMOX-
HOCTh YCTAHOBH b NAMMEHBIIYIO HAPY3KY
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NPH KOTOpOii MPOMCXOIUT HCHepHaHme He-
cyimeil  criocodHOCTH  KonCTpyKMH  TIpi
ITOM CHEAYET WMETh B BMAY, HTO MIACTH-
GecKHe WAPHUDEI {cM pHC  158) W smmHms
natoma (o prc 159) fonyoKaloT BiamM-
bl IOBOPOT COCAMMACMBIX MMM MacTeit
KOWCTPYKINH TONBKO B OJNOM HANpABic-
HUM — HABCTPEYY JIEHCTBUA BHYTPEHHUX yCH-
Wi, SBASIOUIIXCA PCAKTHBHLIMHU

Jis KoncTpyKuuid, pacter wecymeii ciio-
COBHOCTH KOTOPHIX BHINO:HAIOT METOA0M

o

npHBIN CAOKENHS JeicTIA it Ojtaxo,
eciM M3BECTHA CXeMa  M3fioma, obumas
Be/IMUMHA YCHINA B TLIACTHYECKOM LUAPHMPE
MOXET OMTh I10.IyNeHA CyMMMPOBaHieM
Yot OT PasHBIX HArPYIOK

3. Pacuer nepaspesubix 6anok u 6atow
wax nakt. Mcoiesosannst nokasaim, wto
B MPECILHOM PABHOBCCHH MIINTH, 3a]e1aN-
HbE 10 KOHTYPY C OTHOWIGHWEM CTOPOH
L,/l, > 3, paBoTAIOT B KOPOTKOM HANDABJIe-
WM, [0ITOMY HX PACCUMTHIBAIOT Kak He-
paspesubie dakm ¢ nponerom I, Cynmocts
pacyera Hepaipesibix 6aiok paccMOTPUM Ha
PHMEPE OMONPOCTHOM OAIKH ¢ O/IHO/
JALLEMIICHHOI ONOPO, HecyliLei PARHOMEPHO
}Mcnpé}:\ulclluyw Harpysky ¢ (puc 158)

Tlo (opMysavt CORpOTHBICHMA ynpyrix

MaTepHa. 108, NPW HAPYIKE

1) wsrudaoumii Moment B
cenenuu

My, = —0,125¢,/%,

sup

onopnom

2) MaKeHMAITbHbIT U3rHOaloMi MOMeHT
B npo.iere

Mg max = 0079, 1%,
B cewenun Ha paccrossmm x = 0375/ or
WapHUpHOIl oNoph!

EcJii, nanpuuep, npoekTHpylon xKeneso-
BETONHYIO IANTY, APMUPOBANKYIO CTAHAPT-
HOIi PY/IOHHON CETKOM, T € C OUHAKOBHIM
CeyEHIEM aPMATYPhi B NPOJICTE W WA ONope
(M puc 158), To npM MakcHmaihhoM
TPOJICTHOM  MIrNDAIOIEM  MOMeHTe W3-
VI PACXOL APMATYDHI COCTABHT OKO-
50 80%

TIpn pacuere o HpEE/LHOMY pasHo-
BECHIO HArPY3KY ¢y PACCMATPHBAIOT TOLRG
Kak nepsbiii van  paboThi  WIMTHL, npH
KOTOPOM B €¢ OHOHOM Celemun oopa-
JYCICH UIACTHUCCKMA WAPHAD M HIMEHSACT-
cn pacternan cxeva Ha mropom orane
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PaBOTH IINTA, PACCMATPHBAGMAS C IAPHHD-
HBIMH ONOaMH, MOKET HECTH yBe/HWH-
BAIOIYIOCH HArPY3KY, MOKA He OOpasyeTcs
ACTHYECKHi WAPHUD B TIPOETE, ONpec-
Ao CXeMy W3TOMA WINTHI  (Gaakh)
[10A0XKeHHE IACTHIECKOTO WAPHUPA B PO~
JIETE HAXOAAT MCCEOBAUMEM dynKiMn H3-
rudatowero vomenta Haupumep, npu 3aian-
HOM YC10BHH Moy = My, SKCTPEMYM yink-
nuu Oyzer npn x *0414!

Torja 3 ycloBMS DABHOBECHS 3BeHA
Dastk, paccMaTpPUBas YPAaBHEHNE MOMEHTOB
OTHOCHTE!ILHO UIAPHAPHOH OMOPHI, NONYHHM

M, = 0414%1%/2 = qI*/11,6 = 0,086q1%,

e g = qy + g, — UpejieNibuas warpyska ais
SINTHI, APMHPOBANKOI Py I0RHOI CETKOI

PaccMaTppas npupalienme  MsruGaio-
IEr0 MOMEHTa B (POJICTHOM CEueHiH,
HAXOIAT COOTHOLIEHME HATPY3OK

0414(1 — 0414)
AM = ( — ’47!7
2

= {0,125 ~ 0,07) g, 2,
otkyaa ¢, = 0,455,

Tpesienbhas naipyska ¢ =g, + g =

= 1455q, na 45,5% npesbumaer marpyixy,
nPH KOTOPO#H KOHCTPYKIMS PACCUHT hIBANACK
110 (OPMYJIaM CONPOTHBIENHS MaTepHAIoB

Tak e PACCUMTHIBAIOT KpAHHME npoNeThl
HCPA3PEINLIX  PABHONPOTCTHBIX IWINT, ap-
MHPOBAHHLIX PYIOHHbIMH CETKAMMH, C ORPY -
JICHMEM  BEJIMUMHBL M3rMOAIOWMX MOMEHTOR
B 3a0aC NPONHOCTH

My = ~Ma, = qli?/11

(592)

JUis Xpaiiiix  NPOIETOB  HEPAIPEIUBIX
PABHONPOJIETHEIX  BTOPOCTENEHIAIX  GAIOK
HEPCKPBITHIL 1 (UINT, APMUPOBANIKIX pasc-
JIBHBIMY [UTOCKHMM - CCTKAMM WK OT/Ie)Ib-
WBIMH CTEPKHAMY, IPUIIMAIOT

a) WIrHGAIOUN MOMeNT B IpoeTe

L = i1 = 009112,

6) WsrHGAIOUMI MOMCHT Hajl BTOphIMI
Xpasi onopamu

My = (Mo — M,)0,414,

o

e Mo =[0414(1-0414)g2]/2 =0,121g1*—
WITHGAIONMI MOMEHT B cederiu npoctoii
Gamkn npn x = 04141,

Moy = (0,121 = 0,091) gI%/0.414 = 0072412,
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160 K paciery cpeamero npostera Ganow-

£

Puc
HOil WwIkTH

I —
Moy = 414

JU18 CPEMUX TOJIETOB  HEPA3PEMBIX
PaBUONPOICTHBIX BTOPOCTENCHIbIX DAIOK 1
TWIMT, KaK s oTeNbubix Ganok, 3a-
HEMIICHUBIX WA ONOPAX, PACCMATPHBAIOT
cXeMy WiioMa, CojepAaumylo 1O  TpH
MIACTHYECKHUX WAPHNDA, W3 KOTOPLIX /1Ba —

(593)

Puc 161 Cxeva poswmcuodeuns paciopa B
HITHGACMBIX TeMeNTaX

B dopmyiax (594) (596) me yureno
BOIMOKHOE G/1arONPUATHOE BJIMAHME PaCc-
nopa, T ¢ apounoro HhdexTa, BOIMMKAIO-
IEro MpH YNpyro CMELIAIONIMXCS ONOPax
M DAacnlooXKeUns NEHTpa IPOJIETHOr0 ap-
AMPA BHILE JHUMH, COCIMUMIOMEH LEHTPhI
ONOPUKIX IACTHYECKHX WIAPWAPOB (pyc 161)
4. Pacver mawur, paGoraioumux B ABYX
manpanienusX. Mccienopauns paGoTh nos
HAFPY3KOIi TUINT, ONEPTHIX W 3aCTAHHbIX
10 KOHTYPY, MOKa3alu, 4TO OWM PABOTAIOT
B 0GOUX HANPABIEHMAX, CCIN COOTHOUICHUE
cropon wim L/, <3 (puc 162) Tpu srom
BEIMMHHA PAIPYIIAIOMIEH HATPY3KH W XapaK-
Tep pasp: winr (puc 163)
O/MHAKOBH IPH NPAMOYTOIbHOM (pc 163, 2)
W anaronaibnom (puc  163,0) apamposa-

B ONOPHBIX CCNCWMAX, OJH — B NPOJETe
(prc. 160). Tpit pasomepio pacipercien. MHH TIPAMOYIOMLHLC CoTXN mpoIle B W3-
WOl warpyske mh yoromwi civiorpmy TOTORICHNN, NOITOMY X PHMENAIOT ©
uposeTiLil Wapusp o0pasyercs B cepepaue  KAUCCTBE OCHOBHBIX (P apMupOBatiH
npofeTa, a 3MAUAT, M H3ICHG mo- [T, B aByX

MEHTH B CCNCHISX OTIOPHBIX MIACTHYCCKHX
UIAPHPOR GYAYT OJMUAKOBKIMHU

COCTARIAIOT YPABHEHHE PABUOBECHS MO~
MEHTOB /U1t OIMOf O7OBMILI (3Bewa) Gastin
OTHOCHTEIBUO  ONOPHOFO  (IACTHNECKOrO
wapunpa,

Mo, + My = q(/2)(4) = qI*/8 = Mo, (594)

KOTOPOE BHIDAXAET YCIOBME PABHOBECHS
MOMEHTOB JUlst ipocToii Hanxu Do obiiee
NPABWIO  NPM  HECHMMETPHYHON  3ajave
BIIOUACT N107I0BUIY CYMMBI OHOPHBIX MO-
MEHTOR, T ¢
My, + (M + My)2 =M, (595)
JUist onpenenieuns HeM3BECTHBIX MOMEH-
TOB B IUIACTHYECKUX WIAPHAPAX HEOOXOANMO
3a/1aBaTh X COOTHOMICHME (pacipeeiecHue)
YCAOBME, UABHAACMBIX
posawun Hanpumep, ecan
w3 ycnosns (S94) nosy'in

Moy = =My = 16

npu npoekTH-
0 =My, 10

(596)

V KBAJPATULIX W UPAMOYTOABHEX (AMT
€O CBOGONO ONEPTHIMB KPASMM YIIIhI MO

Puc 162 Pacucrnas cxema i mrhi, paGotatoiueii
B ABYX HANpaBIACHAAX
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9

Puc 163 Cxemut

3

T,

Wi
AT ORAIAN KT

ACHCTBHEM  HATpYIKH CTPEMATCH NpHHO-
WATHCS, NPH 9TOM HAMOOTBIINE 1aBICHWS,
iepeIaBaeMble IIIMTOM HA KOHTYP (Ha e/IHHu-
1Y JUIMHBI), HAXOANTCA B CPEHMX TOUKAX
CTopon ¢e KouTypa omupanui Bricrpee
BCErO BRIXOJNT W3 CTPOS NEHTPAILHAS YaCTh
TUIMTHI, TAK KaK TEKYWeCTh apMaryphl npi-
BOANT K a3 1avbBARMIO ILIATH HA [10C-
KME 3BEHbA, COC/AMHCHHBIC Mexkay coboil
N0 JIMHUAM M3IOMA JUHEHHBIMU TUIaCTHYEC-
KUMU waphnpam OBpasosanne Takux s
WHDOB OOPAWIET NANTY B I3MEHAEMYIO
CHCTEMY, YTO Xapakrepusyer coboii ucuep-
nanne wecymeil cnocodmoctn niumrkl  Ha
BepxHell  CTOpOHe TAMTHL ROJMIN  YIAOB
TPCIINEI OUCPUMBAIOTCH [0 OKPYKHOCTSM
OfHo 1 TO Ke KOAWICCTBO APMATYpHI,
PACTPEEICHHOE PABIOMCPHO 1O BCeH Tlo-
LA/ IUITBL, MEHEE BHIFO/IHO, YEM CryIueH-
HOE K UCHTPAJILHOH €e YacT, nodTomy
B mmtax ¢ nponeramm Goree 25 M
THOIHOC PACICTHOC CCUCHHE APMATYPLI YCTa-
NABJMBAIOT TOTbKO B CepeAMne  ILIMTHI
pasmepom (puc 164) 0,50, (1, — 0,51,) ans
TUINT, YACTHYHO WA FHOAHOCTHIO 3ajenan-
wbix 110 Beem croponam, u 0,751, (1, —0,751,) —
U UM, CROBOHO ONIEPTHX XOTS Bbi 110
onomy kpaio 1o seeii octannmoii niowan
TUIMTBI CCUCHHE APMATYPbI NPHHIMAIOT aB-
WbiM S0 % OT C¢ MOANOFO PACIETHOrO Cevie-
wust TIpi DABHOMEDHO  pACHIpEAEAeNHOf
HArpyaKe I TaKOl MIMTH  YCTAHOBJAEHA
CXCMa W3JIOMA B BHAC OIHOKDATHO H3Me-
Wemioil cuetembr (€M prc 159), Kotopast
OBPAIOBANA ILIOCKHMI TBEHbANMH (AHCKAMH),
COC/MMCHILIMA MEXALY COBOI 110 JHHHsIM

1, 0~ COOTHCTUIBCHNO B CHUSY W CBEPRY KBAADATHON maMVE;

B ABYX Haup
&~ BWA CHIBY MDAMOYIOTBHOA

2,0~ APNHDOBAIHE CETKAMH CO CTCPARSMH COOTBETCTBENNO TAPAUIEABHBIMA CTOPOHIM 1

nepemeruenie Toraa yribi 10BOPOTA 3BeHbEB
WMTH 1O MMENAM HATOMA
a=2/l, B =2/, v=2B =41 (597
PaGota BRYTPEHHUX YCWwiHii (MOMeHTOR)
B CCYEHMAX TIACTHIECKHX WAPHAPOB (At
u3noMma)
Wy =Y M@y = 2Ma -+ Myy +
+ Myt Mige -+ M+ M3, (598)

rae M, — wsrubalonmii MOMENT 1O JjuiMne
Jaunoii MunmM n3toma (cv puc 159)
Toscrasus (597) b (598), nonyunm
Wy = (AM | + 4M,  2M; + 2M | 4
+2Myy o+ 2My)fly (599)
PaGota  pasHOMEpHO
narpy3kn

Wy =qfiydF

pacnpezenentoii

(600)

i

fi

?

o= 1/2;

4 > 2500

4 1

22

“‘T,,,

i ol
WLAOMA NG TIGCTIECKIMIH  TTap- : S “7
Hupamn -
Has sorivcsicnns pabor HArpyskn Kou-  Puc 164 ApmapoBande munt, n«\(\m(\mnmx »
CTPYKUMH 38721017 2ByX
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Wuterpan mpencrapaser co6oii ofbem
Qurypst TepeMeurenus  (CyMmy  0GBeMOB
TIPU3MBL W IHPAMBIAL)

1 1 31,1,
[ =

(601)

roraa

= [qh 3L, — 1)}/6 (602)

U3 paseucrsa paSor » ypantenusx (599)
u (602) caeayer, uro
[al3 (31, — L)]/12 = 2M, + 2M, +
+ My M+ My + My (603)

TIpu pacieTe NPAMOYTONBIbIX MAUT He-
obxoamMo 3azath cootnouwlenus M, M,
My My, My My wuron

Hanpumep, juis KBaapaTHoll nudThl

My =My=Mi=M =My=My=M
U3 (603) monysum

M = gl’/48 (604)
TMocie ToABMCHMA TpemwH B MecTax

u B Tposete

PA3MEphI CPE/IHUOH TTOBEPXHOCTH ILIUTHI
TIpH HATMMA OTHOCHTEBHO KECTKOO KOU-
TYpa, MPENSTCTBYIOUErO FOPHIOHTATLHOMY
CPEMCILICHIIO ONOP TUITHI, BOIWMKAET YCH-
JWe PACHOPA, KOTOPOE MOBBIUACT WECYINYIO
cnocobnocth nanthl  Pa B namre
BOJHMKACT BCAEICTBHC pnl,noumuumﬂ newT-
POB ILIACTHYUECKHX MIAPHUPOB HE HA OCCBOH
wsmn (apounsiii sgdext, puc 161)

Beujiy cnoknocru onpejenenus noaar-
JMBOCTH ONOPHOTO KOHTYPA I CPCHMX
[IPOJIETOR TLIHT, OKAIMUIEHHBIX CO BCEX CTO-
pou  Gankamu, pa3perIaeTcs  y4uThIBATH
GIIArONPATIOE BAMSIME PACTIOPA yMEHbIIC-
waem  pacueruoif  warpyskn ma  20%,

=1-02=08

Hanpumep, s KBaapaTaoil mmTh 13
ypasueius (604) nveem
M = n(ql*/a8) = 081/48 = qI*/60  (605)

“Taxoe ke yMeHbIIEHUe narpy3xn ia 20%,
HPE/YCMATPHBAIOT JUIA CPEIMX TIPOCTOB
Ganouubix Wt ¢ ly/l, > 3, oKaiiMICHHbIX
CO BCCX CTODOH GATKAMM, CCIH BEIMMMHA
nposera I, we npespimacr 30h, (rae
Iy — ToAUNA WTHY)

Hanpumep, /u1s1 5a104u0if 1LUMTH W3 ypas-
Henus (596)

M, = =M, = 08q/16 = q*/20

(606)

10 B M Bowmpenko, I I' Cyopxun

JUin KpaiiHx MPOETOs BATOYHbIX MIHT
BEJIMUHY HACPY3KH HE YMCHBLIAIOT, TAK Kak
BIUAHHE PACIOPA HE YUHTHIBAIOT
Jlns Kpaiiiux nposeTos mANT, paoTaio-
X B JIBYX HANDABJCHHSX, OKAHMICHHRIX
€O BCEX CTOpOH Gankamu, GmaronpusThoe
BAANIC PACTIOPA YHTLIBAIOT YMCHbLICHHEM
HarpysKn  Ha npn  orHomweunn
L/l < 1,5 uwa 10% —npn 15< b/l <2
Tpn LI, >2 warpysky He ymeHbAiOT
(I, — BeIMMMEA NPOJIETA KPAWHETO NONA i~
THI, WIMEPSIEMas BIOAL KPast HepEeKpbITHS,
I, — BEAMMMHA PACUCTHOTO NPOJICTA, NEPIEH-
JUKYTAPHOTO KPAIO TIEpeXPHITHS)
5. Vver nepepacnpeacienu yewnmi. Or-
PEIIeNIeHHE HeCyIHeH CIOCOBHOCTH CTATHYECKN
x TOUHBIX KOHCTPY
il METOIOM  (PEIeBHOr0  PABHOBECHS
NOIBONAET CYIIECTRCHNO YAPOCTHTH PACUETHL
HTIOTYHHTh BOIMOKHOCTD IPOEKTHPOBAHIS
BosIce IKOHOMILIX KORCTpYKIwit [Lus Y-
Ta IUTACTHYECKNX 1edopMaliil HepaspesHbix
TJIABHBIX BATOK, HEPA3PE3HbIX GATOK C HEPaB-
HBIMH  (DOJCTAMH M Dam, KOTOPBIC BO3-
unkaior B Il crapum wX HanpskeuHo-
N1k OPMUPOBAHHOIO COCTOHIA, CCAYET CHa-
Hala  PACCHMTATh 9TH KOHCTDYKIMM Kak
YUDYrHE CHCTGMBI, @ 3aTeM HPOHIBOMTE
youmii s
0 abexra ac-
X014 MATEPHAJIOB, YBEIMHCHMA TOBTOpSC
MOCTH SNEMEHTOB OUANyGKH H ApMATYDEI,
obersenns ycrosmit derommposauns [pa-
HUIBI 1I€PEPACTIPE/ICTICHAA YCHIMI, & Cieto-
BATENLHO, W APMHPOBAWHSA, MOLYT ONIpeE-
JIASTECH IKCIIYaTalMOHHBIMU TPeOOBaHMs-
n

KOCTBIO), T ¢ 110 UPEACTLRBIM COCTOAHMAM
nropoﬁ rpym B oTom Ciywae pacier

e/lyT HA JIEHCTBHE HOPMATHBUHON HATPY3KH
ﬂnn OBIIMPHOrO KIACCa KOUCTPYKIIHH, K Tpe-
HIHOCTOIKOCTH  KOTOPHIX  TIPEBSBIAIOTCH
rpeGoBams 2-i n 3-ii xateropuit

PacteThl  CTATINCCKI  COPE/eAMbX
HKeJEIODETONHBLIX KOHCTPYKIMIA N0 npeaesth-
HBIM COCTOAUMAM BTOPOIi IPYTIIIbI TIPOWIRO-
asr finoii
TeopHI KencioteTota OuenKy JKCTTyaTa-
IMOHHBIX  CBOHCTB KEJIE300ETOMHBIX  KOU-
crpyknuii Tpedyercs NpoM3BOMTH HA OCHO-
Be TCOPHM HX 1CHOPMMDOBAHMS, YUHTbI-
B HEHEHHOCTS AEhOPMUPOBAHS, PCOJTO-
IO B AHW3OTDONMIO, CO3/IABACMYIO KaK
HaNpapJIeHHEM 00pa3yIoILMXCA TPEILMY, TaK
W UAIDABCHHEM APMATYDHI DTH  33ja4n
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Moryr pematscs Ha DBM ¢ Hcnoh30BaHMeM
METO0B MATEeMaTHUCCKOTO IPOrPaMMHPO-
Bauus Vier He/MHEHHAIX, PEOTOrHIECKUX 1
AHH3OTPOTIHAIX CHOIICTB KEJIE300eTOa Mo~
MIBOST MHTEPATLHBIMH, JINCKPETHBIMH W
HTEPANHONHBIM MCTOJIAMH pacueTa

Pacuer pam, Ge3packocbiX hepm 1 Apy-
PEX  KOMCTpYKIOMH, B CCUCHMAX KOTODHIX
TOMUMO W3rHOAIONIMX MOMEHTOB NEHCTBYIOT
SHAUMTENBHBIE CKUMAIOIME YCUINS, Heob-
XOMMO BHITOTHATH C YHETOM neOpMIpO-
BAHHOIO COCTOAMMA KaK OTIICILUBIX DNIEMCH-
TOB, TaK M KOHCTPYKIWH B neiom B psne
NPAKTHYCCKHX 3a/1a4 CTATHYECKH HCONpeEjie-
JMMBIC KOUCTDYKIMH JIONYCKAETCH PACCHu-
THIBATL B NDCATIONOKCHMM WX JHeiHOH
YUPYTOCTH C YHETOM BAMSHMS UPOrHOOB
W JUIMTEIBHOCTH NCHCTBUA Warpy3ok ¢ To-
MOIBIO  CHCTeMBE KOO

watamn. TToaBop cedchuii 1eMeHToR 1O
BHIDABHCHHBIM MOMEHTAM HE OT/IHYAETCA OT
noadopa cedeHuii 1O YIPYrUM MOMEHTAM
(O TyMEHHbIM W3 PACHETA YTIPYTOH CHCTEMBI).
CoBeHHO 3uaHTETLHNI HdexT 10 cint-
JKEHMIO PACX0/la APMATYPHI MOKET ObITh
TOJyYeH NpH MPOEKTHPOBAHMH CTATHYECKH
HEONPENETMMBIX KOHCTPYKIAH, HECYIIX OT-
HOCHTEILHO GOJIILAE BPEMEHHbIE HATPY3KH
0 CPABUEHMIO C UOCTOSHHON HAIPy3KOM.
D10 MOKHO IPOCIIE/IATH, AHAIMIUDPY S HIOPHI
MIrNGAIOWMX MOMEHTOB JUIA  HEPa3pesHbiX
Ganox n pam MaBectiio, u4ro mpH yUpyrom
pacuere THX KOHCTDYKiMH  HanbOIbIIMil
OTPHLATELHBI MOMEHT B ONOPHBIX Cele-
HMAX BOIHMKACT TIDH 3AIDYKCHMM CMEKHBIX
HPOeToB, & NanGOLIMI NOTOAMTCABHUBI
MOMEUT B IPOJETE — IPU  PACHIONOKEHHI
fi Harpysku B JanHOM TIpoiere W

nuenToB, npuseaentbix 8 CHull 2 03 01—
Pacuer cratuieckn yupy-

aepes mporer B pesymbrate ormbaroman

roii CHCTEMBI HPOW3BOAAT MOOHM hdex-
THBHBIM METOJOM (HAmpuMep, 1o Tabimie)
Ha JIefiCTBHE pacueTHON Harpyskn or cob-
CTBEHHOrO BECA KOUCTDYKIMI B DasIMuHbIX

smopa o8y ABYMS WIH TDEMS BerT-
Bavu (Kpnnumn) OTHOCAMIICH K HAKBOH-
WAM_ OTPUUATEILHEIM 1 HOOKHTENbHBIN
mruﬁﬂmllmM MoMeHTaM

Dpdexra  nepepacnpeseienns  yCuimii,

CIIYUACH HEBBILOJHOIO pac-
ueTHOli BpeMentoii Harpy3ku  Vouams or
KQK/10r0 CIyHas PACTONOKEHNs BPEMEHHOMH
HArPY3KH CKTATHBAIOT C YCHIAMM OT OB~
crBeHHOro Beca KoHCTpykimM K kaxaoit
B3 HONYHEHHLIX TAKHM  0Opa3oM  miop
TIPHBABIIOT DITIOPH! OT UEH3BECTHRIX B 1AH-
HOif CTATHNCCKH HCONDE/ICTHMOl  CHCTEME,

10GUpACMEIC  TAK, NTOBH KaK MOKHO
 ancil -

wne yowwit Ipu atom B neasx o

WUNEHNS  PACKDBITHA TPCLUHH B TICPRAIX

IIACTHIECKHX LIADHADAX 3HACHUC BHIDAD-
HCHHOIO MOMCHTA HE JIOJKHO OT/IMYATLCH
OT JHAUCHMS MOMEHTA B yUpYroii cxeme
Goaee tem wa 30%
Hepepacnpenenene  younmii,
CIBIIEMOE YKAJAHBIM CI0COGOM,
TIPOM3BOJINTH JUIS KQKIOTO U3

ocyme-
MOKHO

o x pacxona
ApMATYPHI, JIOCTUIAIOT CONMKEHHEM BeTBei
ornbalomeil amopsl MomenTos Yaiue Beero
ato 3a cuer
Cevenms PACTAHYTOM APMATYDHL B ONOPHBIX
CEUCHUAX KOHCTPYKIMH, YTO JKBHBAJICHTHO
BBEJEHUIO JIONOTHUTELHBIX BHIPABHIBAIO-
WHX DMIOP CO MAKOM «+»

Cywecryer yupoieunbiii cnoco pac-
uera o pureas 1o
UBIM MOMEHTAM JUISl CY9acB, eCiiu BpeMen-
Has HAPPY3KA NPCBHILACT MOCTOAHHYIO He
Sonee Hem B nsrh pa3 Tlpu a1 yemosusx
B KauecTBe PacieTiol BHPABHENNON MOPbL
WIrNOAIOMIMX MOMEUTOB IPHHUMAIOT HIIOPY
MOMCHTOB HEpa3pesHoii BATKH, NOCTPOLH-
HYIO JUIS MAKCUMATHBIX IPOJICTHBIX MO-
MEHTOB, T ¢ IIPH PACHONOKSHHH BpEMCH-
woil narpy3kn uepes nponer Toraa npn

BACMHLIX HERBILOAMHIX PACTIONIOKCRHIH pacicT-
WOl BpeMeHHOR Harpy3xH Hevapucuvo B

il HArPY3KM B JIBYX
JMOBKIX  CMEAHBIX  IPOJICTAX  OOPA3yeTCH
TURCTICCKH i umpuup B ONOPHOM Cevetm

HaCTHOCTH, I pacicTe 6ok

Moty 3ar w Byner

M pam K amopam a
OT OTIE/BHBIX HEBLIFOTHO PACTIONOKEUHbIX
BPEMENULIX HAPY30K, CTOKCHHHIX C ITHOPOil

HHE YCWWMH  MEKIy OHOPHBIMH M 1po-
JETHMIMI CedCHUAME 5€3  yRCAMHeWwns H3-

MOMEHTOB OT MOCTOAMHOM HATPY3KM, NpH- IHOAIOMMX MOMEHTOB B NpOJETax (cm
GaBASIOT  BLIDABRUBAIOWWE  TPEYrOABUbIe  NPHAOK 10

JMTOPH MOMCHTOB C 10 (ecm 1o n
3HAKY W BEAMUMHE HAJONOPHBIMEM OpIM-  JajbHeiliiee  nepepacnpeje/icnue  yeumi
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al

(M3rHbaIOUIX MOMEHTOB) MEX 1y
"

610K 1 paM, NPH KOTOPOM yMeHbleHHe
OMMX yCRMil (HAanpuMep, B  OMOPHBIX
CEHEHUAX) BHI3BIBAET YBEJMUCHHE JPYrHX
younwii (1. ¢. B nponetax) Jlanmii mpuem,
HAUDUMEP, HCTIONB3YIOT NPH NPOECKTHPOBA-
i T, p
WX B JIBYX HanpaBiemiix, jUis TpHMe-
HeMi ONHOTHIHOrO APMHPOBAHWA B BHIE
CBADHHIX DYJIOHRBIX CeTOK. JL1% MHOTO-
NpONETHHX MAMT W 6aiok  mamborec
ABIACTCH THAR
CXeMa, T € C OMHAKOBBIMH MOMEHTAMH
HA OMOpax W B NpOETAX
Pacuer cenenii HTEMENTOB N0 BHpaBHEH-
HBIM  MOMEHTAM  MO3BOAET  yMEHBLIHTH
PACXOl CTAlN, CTAHAAPTH3HPOBATH APMHU-
POBaHKE MO JUIMHE OJEMEHTOB, 4TO He-
BO3MOXHO pH pacueTe Mo YNpyroii cxeme
6. TpuGamwkennbiii pacuer pam. OcoBeH-

=k
x|
=i

T

bl

Pic 165 CxeMBi IPUGTIDKGHIOrO PACICTa Pambl

HOCTb PaGOTEI
1uit B MPEENLHOM COCTORHHM, NPU lo'ropoM
MOXKET YHUTHIBATECH O6Gpa’oBamue MaCTH-
HECKUX IUAPHUPOB K MepepacrpeaeneHue
younuit B 3@BUCMMOCTH OT  NpPUHATOR
CHCTEMBI ADMUPOBAHUS, NO3IBONFET NPHME-
HATb 77 OUEHKM Hecyweit crnocoGrocTH
CTATHUECKH

a- pamia, 6 — Gameu
Ha YNpyTORPAMIAIONIIXCA OMOpaX

IMOPH MOMCHTOB, MPHHHMAA HX 33 wap-
HHpHbie OnOpEI LA TIEPBOTO HTaXa CoXpa-
HAETCH NONHAA BHICOTA CTOEK C (DaKTH-
HECKHMH YCIOBMAMM MX KOHTaKTa ¢ (ynja-
MeHTAMH (3aeMeHHe WIH LIApHH]

HBIX KOHCTPYKUMM npUGIUKeHHEIE Criocobh
pacyera, Hanpumep, B cupaBourmMkax npoek-
TUPOBIUMKA  NPHBEJAEHBl  TAGAMIBI IS
acuera na
HATPY3KY MHOFOITAKHBIX, MHOT onpmwrﬂm
paM, y KOTOPHX pasMepbl OTAeTbHbIX
[POETOB OTMMMAIOTCH Ne Gonee WeM na
10%, & BeAHUMHbI TIOTOHHBIX KecTKOCTelt
CTOEK OHOro dTa)a — He Goxee 4eM Ha
509

%
Jlna pacveta no TabamMnaM  MHOTO-
ITKHYIO PaMy PACUIEHAIOT
JIBYXOTAXHBIE TPEXNPOJICTHBIE PAMBI, pac-
cMaTpHBaeMble Kak Ganku ma ynpyrospa-
WAKOLIMXCA onopax (puc

p)
TAGHIGI conepRaT KO-
WHEHTHI Y1, Y20 T3 T4» COOTBETCTBYiOUIME
PasmLIM CXeMaM Harpy3ok (puc 166) aa
onpeACieia  HITHOAIOWX  MOMEHTOR B
onoprex cenetmax purens (My(, Myz, Mo,
3).
M, = (607)
TAle g — NOCTOANNAA PABNOMEPHO PACHPEAe-
JeHAan Harpy3Ka Ha pHrele paMbl, 0—

187+ vaol?,

B KpaiiiiX NPOJIETAX MHOFOMp
UPHHUMAIOT MO MOMEHTY B UEPBOM Npo-
JIeTe, MOMENTH BO BCeX CPEIHMX HpOJeTax
UPHEMMAIOT OjMHAKOBHIMH  PABHBIMH MO-

MEHTAM CpEero mponera
pambl

B CTOMKAX MHOTOITAXHBIX pam HyJesas
TOUKA MOMEHTOB DACIIOJArAETCH MPUOIIH-
IUTELHO B CEPE/MHE BHICOTEI IT:
My WieHeHMe paM HA3HAYAIOT HA  BCEX
9TaKAX, KpOME MepBOTO, B HyJIEBbIX TOUKAX

0%

Ha omno- M g I o o5
165) “Mowenit »lﬂ ‘ - PR
amp z
P/ R O W
] 2
VIR EER] IR
R
) IRE
9 9
axa, noaro-  4) IEEEENEERER]

Pic 166 CxeMt bepTkaibiolf narpysin
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BpeMeHHas (oJie3Has) Harpyska, | — pac-
YETHBIH TPOJIET PHYENA MEXIY OCAMH CTOEK
Ki HIMEHT Y A 3aJaHHoH CXeMbl
MOKHO NpHHMMATH N0 Ta6n 24 B 3asu-
CHMOCTH OT Be/IM4MHB MapameTpa

N = Cap + tms)/1g: (608)

T2 1y = I/l — MOTONTAR KECTKOCTH PHTEns,
tny = Lung/Hungs taup = Toup/Hup — mOTORBBIE
KCCTKOCTH  HMOKHCH W BepXrell  CTOEK;
. Hy,— BBICOTH HIDKHEN M BepxHeil
croex (113 OMHOITAKHBIX paM I, = 0)
IIp 3awEMIEHUH CTOCK MepBOro ITa)a
WX TIOTOHHYIO KeCTKOCTb HPHHMMAIOT
I, —IPH  NOTHOM  3AINeMJIEHHH,
1,16, — MpH ynpyrom samememmi
MaruGaiomue MOMERTH B npOETHBX
CEUEHHSX PHFENA ONPEAEAOT IONBEIIN-
BalMeM» K KOMIly ODARRAT ONOPHBIX MO-
MEHTOB MapaGoLl, KOTOpas ABIETCH (ynK-
uMell M3MEHeHHs U3IHOAIOIMX MOMEHTOB B
CeUEHMAX. npocmﬂ Ganki OT paBHOMEPHO
pacnpenenennoil narpyskn Jlna  cewenmit
Mexy onopami B i e (pc’ 167)
M, = —My+ Mi";M”x+q——xU{ Y

(©09)

B 5ToM BEIpaKeHM BMECTO MOAROH
HATPY3KM ¢ =g+ U JUIA HE3ArPYKEHHBIX
NpoNIETOB  OJDKHA  YUMTHIBATHCH  TOJBKO

L 7

Puc 168 Cxema MHOrO3TaAHOTO 34aHUS C HENOT-
HBIM KapKacom

rile AM, — Pa3HoCTh ONOPHBIX H3THOALOUIIX
MOMEHTOB B CENERHH 1O OCH CTOMKH,
HANpHMeEp 1A CTOHKK mo ocu b monyuaroT

AMy =My = My,

MoMenT Ha HWKHEM KOHie CTOHKH
NEPBOTO ITKA B MECTE 3WIEAKH B OMOPY
OMPEHEIIIOT YMHOKEHHEM MOMCHTA B BEPX-
Hem cevemM CTOMKH y pHrens Ha Kood-
(uwent., 0,5 — MpY MOHOM 3aMEMICHWH HA
onope, 0,25 — MM YIPYroM 3ameMIenHI

JIT% MPHGTMKENHOXO PacteTa KOHCTPYK-
I MHOTOITAXHBIX HIANKH C HENOIHbLIM
KApKACOM, KpAiii}e PHIENH KOTOPOTo Omi-
PAIOTCA N HECYIHE CTEHbT 663 AMEMICHIs
(o 168), B Tabn 24 jamkr 3mavenus
Koa(hunmenTa v, NpH PA3AMIHBIX CXEMAax

narpyska g MaruGarouiue MOMEHTHI B ceve-
HIGIX CTOCK PaMBbi, IPHMBIKATOILAX K PHIETIO,
OUPEICAAOT 110 (OpMyNAM

18 BepxHeil CTOMKH

My =AM, [150p /sy + ting)) (610)
s HIKHEH CToMKH
Mg = AM g [ting (tsup + )], ©11)

Puc 167 K OUPCACICUMIO M3IHOAIONTIX MOMEHT OB
B TIPOICTUBX COICHUSIX. PHIEL
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BEPTHKAILHON  HATPYAKH
Vikasannan Tab/Mna aHaNOTHYHA COOTBET-
CTBYIOUMM  TabJMIAM M3 CHPABOMHHKOB.
TPOCKTHPOBILKKA, COCTABIEHHBIM JUIS pac-
HeTa paM MHOTOITAKHBIX 3JaHMA ¢ Camo-
uecymmu WIM HABECHHIMH CTCHAMM
Ipuvep.  PacCUiTaTs JByXoTaxiy!
(Ilepubm FTAX), COCTABIAONLYIO
MUOFOITAXKHOIO 3AAMNS C NCCYIMMA CTCUaMH
(puc 169)
Ilposetst purens by =9 w, npoeTsi winr
nepexphitus Ly = 6 M, Bhicota araxa Hy =3 M
[IpURRMAIOT Ceyeume CGOPHBIX HNEMEHTOB
xonouu 40 x 50 cm, pureneii 30 x 70 cm

x|
“y g
RN g EEEEEREE]
I e e
A L 7Y
y % T
N
Jing
b 4
1 { 1

Puc 169 Pacteruias cxema pavst



Tatmuya 24 3navews worpmunenta ¥,

Cxeva warpysku Koappmunent 0 =ty + i)l
(puc 169) 0,25 0,5 1 2 s 20

1 Mp=Mc; 0,1046 0,1074 0,102 0,112 0,1121 0,1128
M, 0,0952 0,0923 0,0890 0,0862 0,0842 0,0834
2 My =Mc 00616 0,0693 0,0791 0,0891 0,0995 0,1075
My =Mey 0,0401 00336 0,0254 00172 0,0089 0,0026
3 My, 0,0430 0,0381 0,0331 0,0231 0,0131 0,0042
B: 0,0551 0,0587 0,0636 0,0690 0,0754 0,0808
4 My 0,168 0,1160 0,152 0,114 0,1136 0,1128
Mg, 0,1103 0,1058 0,1001 0,0943 0,0879 00847

OupesensioT PACHETILIC UATPY3KN (12 PHTCT
(xH/v)

NoCTOsNIYI0  warpy3xy (0T cofcTReuHOr0
Beca)

WTOHOTO OJIA 10 IEMERTHOMY PACTROPY
(033 +0,59) 60 =522,

cGopm maucreh 160 1.5~ 1065,

puresis 03 0.7 250 1,1 =

Hroro —522+IO65+583:217
APEMEAIRIO (Honesy o) tarpyay 1 4 12 6
=312

060 BarpyIKy q =g + v = 21,7 + 312 = 529
Pacteriay nemusina
12 =217 9 = 17571,
WP =312 9 = 25272
Moromume Keerroci sevenTon
purers

Ie/ly = (30 707)/(12 900) = 952 e,

BepXHei KoNORHE
1y = 20 [H = (2 40 50%)/(12 300)=2778 ex®,

wIKRCH KONOHITEL
by = 133 (L/H) = 1,33 [(40 50%)/(12 300)] =
= 1843 om®
3uaveune uapavierpa
1= (g + gty = (1843 + 2778)/952 =48 5
UHCI0BBIE JHANERHS HITHGAIONIX MOMEHTOR
B OTIOPHHX CCNCHUSX PHIENA PAMBL TDH PA3LIX
CxeMaX HArpyl0K NpuweACHs B Tabn 25
OupesensioT WIrHGAIOIE MOMEHTEL B Tpo-
RETHOIX ceuermsx purens Cpesuuii UPONET Prens
WATPYKCH CHMMETPHYHO MaKCHMAIIL BT MOMEHT
B cepeqmue nposera 1o (609)
My = = 33824(529 9%)/8 =197 xH m,
Ma = — 170,14+ (21,7 9%)/8 = 496 xH M
Munvasisti MOMEUT B KpaiineM uponere
B CONCHUM UA DACCTOSHWH X OT UIAPHMPHOIi
onopst 1o (609)

My = — H8.6(x/9) +(52,9/2)x(9 — x) =
= 188,5x — x*(52,9/2)

Tabmuya 25 MarnGatomue Movenria (cH-M) B ONOPHLIX Ccuemmnx purers pawis
But Cxema K""M‘["’"”‘"' M:‘{""’,‘,ﬁ"" Mgy wm Mgy win
Harpysm warpymenn | 18 € 5 My Me
Hocrosuas 1 0,121 1757,1 197,1
1 0.0842 17571 ~ 1476
2 0,0995 25272 2515 —
2 0089 25272 - 25
Bpewmeiian 3 00131 25272 3,1 —~
3 0,0754 25272 - 190,6
4 0,1136 25272 2876 -
4 00879 25272 - 224
OCHOBHbE  COMETAUNS  HArpy- 448.6 1701
30K - - 230,2 3382
- 4847 3700
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Puc 170 OruGaiouias smopa M

HewanecTHoe pACCTORIME X HaXOAT W3 YCro-
s

Q(0)=dM, (x)/dx = 188,5 — 529x,
omkyaa x = 3,57 M,
M, = 3,57[188,5 — (52,9/2) 3,57] =336 xH ™

MumManbIiL MOMENT B kpaiitiem uporete,
1o hopyne (609),

My =230,2%+ ws

Mo ananorun ¢ M, .,
x = 614/21,7 = 283 M, Tors
My =2,83[614 —(21,7 283)/2]=87 kH m
Ilo 5THM AQHHHM CTPOST OMOpH WaTH-
GIONUHX MOMEHTOR Ui CXeM Harpy3oKk | + 2 i
ce-

onpesenmoT

o
100(36,1/481,7) = 7,5%

TIpu 5TOM lEpepaCHpe;ienen as JMOpa CIM-
BacTCH ¢ JIOPAMIH OT CXeM HArpy’sok 1+2
1+ 3,1 ¢ CpacuonoKeHiem BpemerHol HarpyIKK
“epes nporer

W3ruBaiolue MOMEHTE B CCNCHIAX KOJONH
BLUMCHAIOT IpH TOX K CKEMAX HArpy3Kh
PUFCIA; 33 NOTMOKUTENBHBIA CHHTAIOT MOMEHT
CHT O WACOBO CTPENKE B HIKHOM CesCHint
BEPXHEHl KOJTOHHBL

1o dopmyze (610)

U nepRoro TaKa
Mpc = (448,6 - 170,1)[2778/(2778 + 1843)] =
— 167 xH u,

U BTOpOro JTaXa
— Mo = (3382 — 2302) 0,6 = 648 xH M

B BCpXHeM COHCHIH HIKHCH KONOURBL
M,,; = 4486 - 170,1 — 167 = 1115 xH w,
My = 3382~ 2302 - 648 = 43,2 xH m

B MECTC 3aeikn KoNOHUBL B dyniaMenT
(puc 172)

“Muy= —05 1116= —558 kH w,
M,y =05 432 =216 xH u

TMonepeuras cHta B CCHCHHSX KONOHIH
Quy = (115 + 55830 = 558 &H,

Quy = (43,2 21,630 = 21,6 xH

143 MOMEHTH B

“eHMSX I CxeMBl arpy3kn | + 4 onpeaensior
ananoriano B pesyIIbTaTe HoAyHaIoT OrHGAIoNyI0
JUopy MOMEHTOB st prrens (puc 170).

J115 yMERBIIIEHAA PACK 04D APMATYDH HCTOTh-
yI0T NepepACTpeACTCHHe Yeuu, npuGABNAL K
JMOpe MOMCHTOB i CRewb Harpywu 1 4
JONOMHHTENLHAE DMOPH THILKHK HEWIBECTIBIX
B wuge Tpeyrombmkon (pue 171) ¢ Makcu-
MATGHBMI OPANHATAMH,

AMp, = 484,7 - 4486 = 36,1 xH w,

AMg, e \AM”

Honep CHJIBL B CCHCHUSX pHrens
Qamax = 52,9 3,57 = 189 xH,
Ot max = 52,9(9 — 3,57) = 287 kH,
Qprman = 05 529 9=238 kH

VUeT HOAATAMBOCTH CTBIKOB. [fojatni-
BOCTE W J1elOPMATHBHOCTS CTHIKOB CGOp-
HBIX KeNe300ETOHHBIX INEMENTOB  MOKeT
NPUBECTH K HEJIONYCTHMOMY ~ CHIOKEHMIO
CABHTOBOI HKECTKOCTH MHOTOITAKHOTO Kap-

o™ | 2

PR
\1/

|

***111,1““;@\!“

AMg=36,1

Puc 171
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Puc 172 Orubatomas ouiopa M
15 Konommbl paM

KacHOTO 3JaHu#A, MO3TOMy ee HEOOXOMMMO
YUHTBIBATH PACIETOM

CTLIKM pureiell W CTOEK  cGOPHOTO
KeJIe300€TORNOT0 PAMHOT 0 KapKaca BCIeCT-
BHE HEYNpPYruX JepopMariii CTHKOBBIX aHKe-
POB, 3aKNIHBIX AeTajell u GeTona 3aMOHO-
nnuMBanus gepopMupyioTes TIpu 9TOM nep-
BOHAUALHBII YTOT MEXKJ1y TPAHAMH CTHIKYE-
MBIX 3NEMEHTOB MOj JeiCTBHEM Harpy3Kn
M3MCHSIETCA Ha BEIMUMHY YITA TOJATIH-
socth @ [lpu onpesenenmn CHBHTOBOM
KECTKOCTH PaMBl IIOJIATIMBOCTb CTHKOB yuu-
THBAIOT € Ta

CTHIKAX, Z — PACCTOAHHE MEXITY OCAMH Npu-
Gopos

Kooddumuent xecrxoerit croika (kH M)
MOKHO IIpEJIBAPHTENHHO ONPEIeTHTh B 3aBY-
CHMOCTH OT BBICOTHI CENEHHA MO IMIHDH-
ueckoil opmysic
=7 102, (614)
Tae h— BBICOTA CeveHHA CTHIKYEMOTO olle-
MenTa

TepeMennas cymMMapHas MOrORHas KecT-
KOCTb CTOEK M pHreNiell KakIOro Apyca c
YIETOM NONATIHBOCTH CTHIKOB

Se = Tt [(1+ Ha/(1+ 4],
Heke = e /Cot (615)
7= Xt/ (1+ O, b=t/ Coie (616)
TIE i, 1 — MOTOHRAS KECTKOCTE CTOMKH
M OPHTENS, Cu. Cp — KOIDHIMEHTH KecT-
KOCTH CTHIKOB CTOFKH W pHTess

JI1% PAMHBIX KADKACOB ¢ 4HCTOM 9Td-
el 11 3> 9 EPEeMELIEHNS 0T FOPHIONTATBHOR
HAUpy3KH
617)
(618)

=

we = Xi/Ca,
cq = 12/[1(1/s + /)],

TJIE X, — PACCTOARME OT 3aJIeNKH 10 k-ro a7a-

KECTKOCTH ~ CTHIKA, MNPHHAMAGMOTO  Kak
TAHTeNC YTl HaKIORA CeKywei Ha JIHarpam-
Me M — ¢ (puc 173)

xa, ¢ KECTKOCTH  PaMHOTO
KapKaca, s, r — CyMMApHBIC OTOHIEIE KeCT-
KOCTH CTOCK M pHreseil, onpejensiembie
10 dopmynam (615) 1 (616)

€= Mio. (©12) [poru6 oT pacupeiienennoit ropuson-
Vron HONATAMBOCTH CThIKA TATBHOH HArpy3KH

@ = + W)z, 613/ =Mo/ea, (619)

e ot o e M — uar MOMEHT B

PACTARYTOI H CXATO 30H CTHIKA 30 BHYETOM
TiepeMeeH i, BO3HHKAIONMX Ha TOil ke Gase
JOMepenui B MOHOTMTHBIX AHATOTHYHBIX

Puc 173 K yuery HO&TIHBOCTH CTHKOB PHTencii
KooK
a— cpemmill MOy JedopMaIH, 6 — cxoMD CThiKA

OT pacnpe/enentoii Harpy3ku
TIpHXapaKTEPHCTHKE KECTKOCTH PAMIOX0

xapkaca A > 0,7 [cm dopmyay (621)] cre-

JLYET YUHTHIBATE JONOMMUTENBHBIE NPOXUOHI,

croek Ilpn 5ToM nporud oT pacipejienen-
HOI TOPW3ONTAIBHO HATPY3KH

f = Mofey + MoH/4B,,, (©20)
A= H)/c,/B,,, (621)
__Epap? 2
Bo= i3 (622)

riae  B,, — u3rubuas IKECTKOCTh Pamuoro
KapKaca, A;, A, — cyMMapHas IUIOWaib ce-
uemmst Kpalftux cTOCK — JeBoil W Npanoii,
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KIITHX  10MOB

pou-

nHabparmel W

b — paccrosinme Mekay OCAMH KpAfiHMX  TOPBIX CIydasx ® AU

CTOEK BBICOTOH Gonee 25 otaxedl  OcHOBHBIMU
B cmverpuanoit pave npu A; = A,= A

HrHGHan cornacHo IMammA B T I

(622) Gyner mvets Bux TeNLCTBE ABIAOTCA Ke1e306ETOMHELE PAMEI,

B, = EyAb?2 (623) PepTMKaTbibie  ChAdEBbIE

OceBoii 0AATIMBOCTBIO 00MAJAIOT CTH-

K KOTOHH TAKKe NOJ jelcTBEM npo-

monbHOH cunbl N B 30Me CTBIKA KOJOHH
108

CBA3BIBAIOWHE MX MEXKIYITAKHBIE NEPEKpbi-
A (prc 17

H OPHIHMAIOT OHONPOJICTHBIMK
TABPOBOYO CEHENMS C UACTHUHO 3auwem-
JIHTBIMI CTHIKAMS, H2 BCE ONOPH NIEPEAAOT

o Ko
crexa co = Nju oupeneasior sxenepmes-
TATBHBM TyTEM, JUIA THIOBBIX KOTONH

MOMEHTH, PaBHbIC
10 20% ot noamoro 6an09HOro MoMeNTa
[Mp nelicTBUM TOPH3OHTAIBHBX HATPY3OK

ceuenem 40 x 40 oM 1o AanmHM
co=7 10° kH m Ilpojonbiic nedopma-
LM CTOEK C Y4ETOM TONaTAMBOCTH CTHI-
Kob (TIDH CTHIKAX B KAXIOM HTiKe)

&= N/(EpA)+ Nf(lco) = [N (1 + o)) AEpA),
(624)

e po = EyAf(lco)

Taxkum 06pa3oM, MOKHO CUMTATH, YTO
MOJIyTh YUPYTOCTH WOX BAMARHeM MOJAT-
JMBOCTH  CTHIKA CTOGK yMeNBIIAETcA B
(1 + po) pa3 Mcrnonbsys seipakenne (624),
MOXHO CKOPPCKTHPOBATS BHIPAKENHE 1A A

paboTk pasmo-
THNHBIX  BEpTHKATBABIX KOHCTPYKIWH B
MHOrO)TAXHOM 3JAHNH OCTHTAETCH 61ar0-
J1apA BHICOKOHl KCCTKOCTH NP M3rHGe B
TT0CKOCTH Me/IydTAKHBIX TICPEKPHITHIL, pa-
GoTaromux Kak rOpH3ORTANbLHBIE AHadpar-
Mbr COOpHBIE MepeKpbITHA 6:1arofaps coap-
Ke 3aKiajHBIX jetajiedl U 3aMOHOTMuMBA-
HHIO MIBOB MKy OTACTBHLIMH ITHTAMK
TAKKe 0GNANAIOT BHCOKOH KECTKOCTHIO MPU
wyrmGe b cuoeii wiockoct, Heobxoxmmyio
TPOCTPANCTBEHHYIO KECTKOCTh 3januil 10~
CTHPAIOT DAITMMHBIMH  BAPHAHTAMH KO-

p © YdETOM
3T HOHAA KECTKOCT

WOl PAMBL C YICTOM NOAATHBOCTH CTBI-

KOB CTOEK COTTIacHO BhIpaxennio (623) Gyier

By = EsAb/[2(1 + o))

IIpu yueTe HOJATIHBOCTH CTHIKOB DIIEMCH-
TOB DAMHOrO KAPKACA, €10 TOPHIOHTATEH-
HBIC [CPEMEIENHA MOTYT YBERINBATRCA Ha
20 40%

n B, M CTBIKOB

§ 43. Muoroaraxkubic
TPaKIANCKHE 3/aMHs

1. Konerpykrmmnu exevb Muol ooTan-
uble Tpd

AR TPOSKTHPYIOT macotoft 12416
orawell, a B paxe cayraes — 20 oraxeii
W Gonee CeTka KOJOMH, mar Hecyuuux

CTen U BLICOTH dTaxcll BHIGHPAIOT B COOT-
BETCTBHH C TPEGOMANWAMM THIMIAIN -
MEHTOB KOHCTPYKiwil M ynupuxammn raba-
puTHbX mapameTpos Kapkacubie KOHCTpYK-
VMM IPHMENAIOT UTA PA3NMUHBIX AMUHK-
CTPATHBHBIX, OGIIECTBEHHBIX M IPYIHX 3j1a-
nmit ¢ peiko

cT CXeMBI,
Mexiy  coGoll  criocoGamit
OPH3OHTANLIBIX HATPY30K
TIpH nonepes b MHOZ0IMARCHbIX paMax
W NONCpEURbX  6epmURATbNbX  CA3ESHIX
(e puc 153) ¢ biikie

BOCHPHATHS

HAUDYIKH  BOCTPHHNMAIOT  BepTHKATIbIbE
Bl 5) y
T TIITS TEITP

Puc 174 Ocuopiibie BEPTHKANLHLIC KOHCTpYKIHI
MHOTOITANKHBIX 3/IAHHI"

@~ MHOTOYTAKMAC  peryiupIHE  pamb, 6
ady

cnmse-

PACHONOKENHBIMH NEPETOPOAKAMH, & B HEKO-
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KOHCTpyK1WI " 3na- (oM puc 120) Mpu sxcerxon
Hue B paGoTaer pureneit cyuect-
N0 PaMiO-CBA3€BOH CHCTEME, NPH 9TOM B BEWHO MOBBIAETCH oOU@S  KECTKOCTh
NPOSIONBHOM HANDABIEHWH NPH HANMMMH — MHOTOITAKHOTO 3Maids W  JAOCTHTAETCH
TONBKO BEPTHKANBHBIX CBAICBRIX AMADPATM  HKOHOMMUS METAILIA B APMUPOBANHK puresieii
3nanKe paboTeT MO CBA3EBOH cucTeme (o posHOCTH, T

Tlpu nonepeinon pacnoowein sepmusats.  XOCTA W WPEACTA MpOFWGOR) - Crutin
nuix  Cos3eanx u KoxouN Bannoi

PACROAONCEIUN MIHO20IMANCHEIX past 3AAHNE
b noMepednOM wanpapienun paGoTact no
CBA3EBOJi CHCTEME, 4 B NPOAOTLHOM Hia-
npapienun — 1o pamuoii  cicreme  Kori-
CTpYKTHBIAS CXeMa  Kapkaca npu  Wap-
HpHoM pureseii ¢

CAPKH BHINYCKOB CTCPKHEH JMAMCTPOM 110
40 mwt (o prc 122)

DMEMCHTAMH  COOPHEIX  BEPTHKATLHBIX
CBAICBLIX AMADPATM  ABIMIOTCA  KOTOHHH
Kapkaca W uaHeIM  C  MOIKAME  UIN

Gynet cwateBoii B 0GOMX HANpaBIEHHAX
[Tanenbiibie KOHCTPYKINH NPHMEHSIOT A1
KWIBIX 1OMOB, TOCTHHMIL M T 11 31aBuii ©
HACTO PACTIONOKEHHBIMH (IEPErOPOSIKAMM 1
crenamu B nasenbHBIX 37aHUAX  OCHOB-
HBIME HECYUIMI KOHCTPYKIMSAMH  CIyKaT
BePTHKAIBHBIE AHA(PAMLL, 0GPa3OBANHbIE
NAHENIMU BHYTPEHHHX HECYMX CTeH, pac-
NOJIOKEHHBIMU B NONEPEUHOM, HHOTAA B
1 cns

WX MexayITaKHbie nepexpbiths  lancau
HAPYKHBIX  CTEH HABCLIWBAIOT 1A TOPIbI
naneneif necyluux nonepednbix cren Muoro-
9TWKHOE NAHEABHOE 3JANME KaK B Mo
TEPEYHOM, TAK W B NPOAOTBHOM HANpaB-
JeHHU BOCIPUHUMAET TOPHAONTATBHYIO Ha-
Ipy3Ky 10 CBA3EBOH cHCTEME

2. OcnoBnbie  BEPTHKAIBHBIE KONCTPY
wnH.  MHOTOITAXKHBIC PaMbl  BBICOTOH ﬂo
16 orakedl MMEIOT KOJOHHBI

nauT nepekpeiTHii (puc  175)
DNEVEHTH COCAMBAIOT CBAPKOA 3aKTaLHBIX
A€Tanei 1 3aMOHOIIMBaNKeN [TpHversioT
TAKKE MOHOMUTHBIE NAHEH, BETORHPYeMbIE
Ha MECTE BO3BE/ICHMS NOC/IC NPUBAPKH K 3aK-
JARBIM  ACTANAM  KOJIOHH — apMaTypHbIX
CeToK BepTHKATBHBIC CBAICBLIC AMA(PArMEL
B BWIC Aep KECTKOCTH Waie BLnon-
HAIOT MOHOAHTHBIMHU B CKOMB3AMEH 0nasty6-
ke B COOPHBIX SAPAX KECTKOCTH dieMeri-
T CICHOK  MAJIOMOBTOPAEMBI, @  M3-32
BHAUUTEIILHBIX CABUTAIOLIMX YCHIHIT, BO3HU-

ceyenis no Beei amune sganus (puc (74, ui
Veenuuenus necymei cnocoGHocTH KonoHH

HIKRMX  9Takell JocTUraloT
Kaacca GETOWA, MPONEHTA APMHPOBANMS,
IpHMeHeHHeM KECTKOM apMaTypE1 Diemeri-
TLl COOPHBIX KOTOWN B LEMSX CHIKEHHs
TPYIOCMKOCTH  Ha  MOHTAXE BBINOJNAIOT
pasmepom wa 3 arana KomGumupo-
BAHIbIE BEPTHKAIILHBIC CBA3EBbIE AHA() PATMBI,
COCTOSIME U3 CIVIOWIHOH M pammoii 4ac-
Tefl, COXDRHAIOT PEryaAAPHYIO CTPYKTYpY
(HOCTORHMbIC PAIMEPBL DIEMENTOB M TPO-
JIeTOB puretieil) 1Mo Beeil  BHICOTE 3aHMs
(puc 174,6) Bepruxasbibic chasenbie auad-
PATMEL C MPOEMAMH UMEIOT Kele300eTon-
HbIE  NEPEMBIMKH, KECTKO CBABANHBIE HA
ONOpaX C NPOCTCHKAMHU, M TAKKE COXpa-
WSIOT PEryAPIYIO CTPYKTYPY 10 Beel BhICO-
Te sjauun (puc 174,6) Crbikn pureneii ¢

T (oM
118) Ha cKphiTHIX Kowcomax H Gec-

puc

Piic 175 Coe/utieline 21EMENTOB BEPTHKATLHOI
chsenoli anadparmb

I~ mawenn awadpArMb 2 — NOAKM ATN OnWPAHMN
naneneli nepexpuTi, 3 — KOIOWHA KapKaca 3 i,
4 ke win o Konoun 5 — aiamie

JeTanu naneneil WAGPArMb, 6 — CTHIKOBHE CTEPAIM,
MoHT@RHAA
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KQIOWHX B yIJlax CTEHOK, IPH MOHTAXKE
YBETMIUBAETCH OOBEM CBAPOUHBIX PAGOT

3. OcOGEHHOCTH pacieTa HA FOPHIONTATL-
mhle marpyskn. PacueTHbE CXeMBI MHOrO-
ITAKHBIX KaKACHBIX H MANENbHBIX Tpax-
JNAHCKUX 3MAHMHA YCTARABIMBAIOT B 3aBHCH-
MOCTH OT WX KOHCTPYKTHBHbIX CXeM ¥
€N0COGU BOCHPHATIA TOPHIONTATHILIX Iia-
TPY3OK — O pamMiof, PaMHO-CBA3EBON, CBA-
3eBOM CHCTEMAM MexysTaxHbIe NepeKphl-
THA PACCMATPHBAIOTCA Kak KECTKHe, Hejie-
(opMupylomiecss nipu  mwarHGe B coeit
TUIOCKOCTH TOPUM3OHTABHBIE CBAIEBbIE THA(D-
parmbi PacueTHbie CXEMbI PAMHO-CBA3EBBIX
CHCTEM OTPAKAIOT COBMECTIYIO PAGOTY MHO-
TOIT@KHBIX PAM M DPA3TMUHBIX BePTHKAIb-
HBIX. unaq;pnm CIIONIHBIX, KOMOUHUPOBAH-
HBIX B ¢ npoeMamu (pic. 176) BepTukans-
HBIC KOHCTPYKIIH, PACTIONOKEHHBIE B 3[aHHH
MapaUIeNbHO JIPYT APYTY, YCIoBHO M300pa-
KAIOT CTOAWMMM PIOM B OAHOH mtoc-
KOCTH M COCJMHEHHBIMH CTEPKHAMH-CBA-
IAMH, MOCKOJIBKY TOPHIONTANBHBIE NEpeMe-
WeHHA WX B KOKIOM  ypOBHe paBHbl
Poth cTepiiieli-cosaell MexTy MIHOrOITAK-
Holt pamoll W BepTHKambioOH mHadparmoit

axnbie

ITH CTEKIH-CBA3H YCTIOBHO CUNTAIOT HECKH-
MAEMBIMH M HeDACTHKHMEIMH JKeCTKOCTE
BePTHKANBHOH HadparMer B pdc‘leTuou
cxeme paBHoji

N
\
N
\
\:
N

Prc 177 PacueTduic CXeMb ChiseBbix
cuerem

a—c npoesumME Aadparvasi 6 — ¢
TpOEMIbIMI # CrUOWKbIMY  AKabparva
M, 6= C PAIHOTHINNA AUAGPArMaNH

PacieTiible CXeMbi CBAIEBHIX CHCTEM OT-
PUXAIOT CoBviceTHyIo paGOTY BepTIKAh-
HBIX MHOT03

WA T T

snanuii b pas-

KOCTH ~ COOTBETCTBYIOIMX
nmadparm GI0ka 3xanus

BepT

SHYHEIX C ¥ ¢ poenma-
MH, C ONNKM M HECKOABKHMH pAaMH
npoemos (puc 177) B oTHX pacueTibix
CXEMaX BEPTHKANBHBIE JMaparMmsl, pacro-
B 3JANMH TAPALIETBNO  [PYr

JIPYTY, YCAOBHO Takke M300pakaior cros-
WHMHM  PAIOM B OJHON  TUIOCKOCTH M

HieM

epevbIex W CTepicit-canaci

176 Pacwer-
HBIC CXCMBL paMio-
CBIICBLIX CHCTEM
@~ co cunoumoil -
adparmoit, 6 - co
ool u - xomGu-
HUpOBAKKOI mApa
QM @ — G poemiol
awadyparmoit

¥
NN
¥
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BepT KOHCT
npenebpeusr Takxke He yunTesaoT aedop-
MAIM CIBHIa CTOEK PaM M BEPTHKAIb-
HeiX Happarm OTHOLIEHHE BRICOTHI CEYeHNS
pepTUKanbHOll AMadparMbl K ee juimiic
obkmo cocrapnser h/H, < /4 Bausnuc
HONATIMBOCTH CTHIKOB CTOCK M PHreneit
YUHTBIBAIOT B PACYETAX CHIKEHHEM HX I1OrOH-
HOM KECTKOCTH, 4 BIMAHME MOJATIHBOCTH
CTHIKOB BETHKATHHDIX AMAQPATM  CHIDKE-
e HX WITHOON kecTKocti Ha 307

B pacueTHbIX CXeMaX MHOTOITAKHBIX 3/1a-
Hill peryJAPHON CTPYKTYPHl € NOCTOSH-
HBIMH 110 BBICOTE 3HAYEHHAMH KECTKOCTH



JMCKpeTHOE pu-
renei, nepe: i it 3ane-

HBIMH H OCAJOYHBIMH WIBAMH Ha aehop-
O0KH; Hampas-

HAIOT HENPEPLIBHLIM pACTIONORCHHEM  YoH-
s, EpEMEWwentA 1 IMHAMITIECKHe Xapak-

MHOT I 3na-
Huii ompenenAroT Mo dopmynam, TabannaMm
B nporpaMmam ¢ ucnioib3osanuem DBM
Pacuernan hicoTa 3pamna H = Hon/(n—0,5),
rae H, — paccTosnne OT 3aJelKH 10 OCH
PHTEIln BepXHero Apyca, MpH WHCHe ITaxei
n>16 npumevaior H = Ho Pacueriyio
BETPOBYIO HATPY3KY AN 3JAHHI BHICOTOM
12 oraweli u Golee 40 M oOmpenensior
© YHETOM IMHAMEIECKOro BO3AIeHicTBI Iy Th-
caiyifi  CKOPOCTHOTO HANOPA, BBHI3BAHHBIX

TNlenust pureneil (rIaBEBIX GATOK B MOHO-
JMTHBIX nepexpu'mnx) B0 IPOACIBHOI
(puc  178,6) wmaM  Buoms  nomepeaHOM
(puc 178,6) ocelt 3manms, 3) BeiGOp pasme-
pos nponera M mara purenedf, crnocoGa
OmMpammz namenedl ma puren, THMA K
Pa3MepoB manesneil MepeKpLITIS

KOMIOHOBKY ~KOHCTPYKTHBHOM ~cXeMbI
B

OT BHENINMX HAYDY3OK, HA3HAYEHHA 3IAHHS
W OBMUX  APXHTEKTYPHO-ILIAHMPOBOYHBIX
peuiciuii THNOBAA KOHCTPYKTHBHAS CXeMd
chopHoro peGpHCTOro nepekprITHA ¢ Gaou-
nIMTAMA  npuseiiena Ha prc 10

uophisamu berpa  Kpome Toro, AMKma  HbIMI
Ghith uponepka ko- F
TeGariii MEOTOITAXKHONO YIANIA TIPK NIOPhI-

Bax  BeTPa,  KOTopoe

puresteli (51015 MM noHEPEK
NPOAONLHON OCH 3NaHHA) YCTAHABIMBAIOT
B n ot 3nanns

W< 15 cw/c?. HporuGH MHOFOITAKHOTO
IMANMA  OMPENENAOT OT jeHCTBHA HOp-
MaTpHOA  BeTpoBOH marpyskn.  Ilporut
BEXHEr0 APYCA OPANMIMBAIOT IRAYCHHEM
/] < H/1000

TOPRIONTATLIYIO  BeTPOBYIO HATPy3Ky
(YBeAmIMBAIOMYIOCH KBepXy) TpH pacueTe
MHOTOITIKNRX  3QHAA  3aMEHAIOT OKBH-
BAICHTHON  PABNIOMEPHO  PACTIpENICACHRON
WK e IKBUBATCHTHOI Harpy3Kof, pacripe-
aenenoli mo Tpareiun IIpH pasHoMepHo

ocBewenHocTH noMewennit Tlpn pasmerue-
HHH pHIETiell nomepek MpoaoJibHONH  OCH
3IaHAA MOTYIAX0T HAKGOTIBUIYIO OTEPETHYI0
KECTKOCT 3[IaHHA M XYAUIYIO OCBewen-
HOCTh NIOTOJKOB, @ CIEJOBATEILHO, H BCETO
NOMEIeHHs B 1ie10M

IhmaTel  OMMPAIOT HA  PHTENH  ABYMA
crocoGamu* B pasHBIX ypoBHAX (puc 178,a)
uIM B omHoM yposhe (cm puc  116)
purenavi HeocTaTKoM NIEpsoro papHanTa
ABNAETCA NAHGONBIIAA BEICOTA uepekpmm,

arpysie Goxtee
KOMIAKTHBIE pawETnuE bOpMY.IEI H npaKTy-
eCKH TOMHbIE 3HAUEHMA mnepeMelenii
YOWTMHi B DACHTHRX CeHCHMAX. Kb
BAJEHTHYIO PABHOMEPHO PACIPEIENEHHYI0
BETPOBYIO HATPY3KY ONPENEIAIOT 10 MOMEII-
TY B OCHOBAHHK

G = 2M /H?,

(625)
M — MOMEHT B OCHOBAHHH OT (JAKTH-
ueckol BeTpOBOH HATpY3KH
I'napa 8
Mexryrrakupie
nepeKpbITHS
§ 44. Coopubie pebpucruie
NepeKphiTHs ¢ GaJI0MHBIMH IVTHTAMH
1. KoMnonoRka KOMCTpYKTHANOI cXCML.

TMojt KOMIIOOBKOH KORCTPYKTHBIOI CXeMI
nepekpLITH

a nocT M — npocToTa o
CeA PHRETeH | MONTAXA [LTKT, BOIMOK-
HOCTH mporycka TPyGonpoBoja M ApyrHX

3010,

000" 9000

Pic 178 TIpumep XOHCTPYKTHBHOI CxeMbi pe-
PHCIOrO [IEPEKHITHS ¢ GATONMBIMA TTAMH

IUIANA TIEPEKPHITUA TEMIIEPATYPHO-YCA/I04-

a- paspes 6 — pureiu nonepex
¢ Pt saons ssaHKs, 1 — pHrGI, 2 - ORI
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Puc 179 Pebpuctas wimta

1~ apMaTypisie xapka Ipwsypue Kapacs Topuomiix
nonepeumEx  pedep: PMATYpIAA OTODHAN CCTKA ILIHTH

KApKACH CPEIHHX NONCPONbIX PE6ep, 5 — ApMATYPHAR MpOs
6 uponoBHIE e nonepeunte peGpa, & — mOIK MIKTH, 9 — MOHTE)
RETAK PAIMEPH B CKOGAX — JVIA WINTE HOMMHANBHOM MHpIOH 1500 M

W IpoAOAkHIX peep, 2




TIPOBHCAIONMIMX KOMMYHHKAUMH HAa pure-
navu PasMepsl IpONETOB pUrencii B 3aBi-
CHMOCTH OT HATPY3KH NPUHAMAIOT 6 9 M,
nponeTh T — 6 M Ipu HCrob30BaRM
IUWT W puresteli M3 BHICOKONPOUHBIX Ma-
‘TEPUANIOB MX NPONETHl MOTYT OBITH CYIIECT-
BOHHO yBeTHUEHET KpaTHO Momymo 02 C
yuerom TpeGoBanuii yuudukaiu 1 THTIHIA-
M B KDKAOM KOHKDETHOM Clydae Ipo-
NeThl purenell M IUMT YCTAHABIMBAIOT
TCXHUKO-IKOHOMHUCCKUM PACHETOM

2. ®opma  NONEPEMWIOrO  CeMemMs  MMT
NepeKpLITHS. DXOHOMUUHOCTE COOPHOI TUH-
THL 3ABHCHT OT IPABUITLHOTO BHIGOPA hOPMEI
ee nonepeunoro cevenns CGoprbie MWIHTE
paGoraror Ha u3ruG B AIMHHOM HanpasJie-
Tm, C; aTCIBHO, GeTor,
B pactsnyToif 30me ce ceuchus, B paboTe
mrel  me ydacrsyer (em. puc  78)
HauGonee sxonomuunoii Gyxer mamura, u3
PACTAHYTON 30HHI TIONEPCUHOTO CCHEHHS KO-
Topoii GonpIne Beero yaeno GeTona DToro
ymaercst A0CTMYL B peOpMCTRIX  mnmMTax
(puc 179) B pactsmyroll 3ome mnwTHt
OCTaBIAIOT JHLIL IPOLOJIBLHEE pebpa, Heob-
XOAUMBIE [151 PA3MCITICHHS paﬁovxeﬁ apmarty-

6159

:Eil

Puc 180 Thuirer nepexphrra

4~ PESpHCTHE C ZCPEDSMABM N07IOM N0 AAM I8

mpoieroB 10 4 M, 6 — T Xe, Gonce 40 M, 6 — ¢ oBaT-

IMMA IYCTOTAMK, = BEPTACLITMNMA myCTOTIA,

0—C KpYCIMMH myCTOTAMM, €~ CrTOWNIME; | —
peb

pE B s TIATE
110 HAKIOHHHIM cexcHHAM

B cooTBETCTBAM ¢ TpeGOBAMMAMU yHH-
(puxammu, cTaHAAPTH3ALMM U B 3aBUCHMOCTH
OT TPY3ONOABEMHOCTH MOHTAKHBIX KPAHoB
pasmepsi p i M

pavrin manTs o mamok noumg,
2 — JBYKOIBONAMONHAS IACHINKA, 3 — YUPYTaA npo-
KALIKA; 4 ~ JCPCBANNbC JATH, S ~ jcpennanbil N0,
6~ oci, caMmETpAn

B KCCCOHAX TIOTOJKA TbLIH M

6x12 M (15, 3 m) wm 12x12 m
(15, 30 m) PaGouas apmarypa npoxons-
HBIX peGep — NpeBapUTENBLHO HANPSUKEHHAS
crepknesas  TTonky — 1umrst

BNAIM, a B CIy4Yae ArpeccMBHON CPEibl —
BPEJHBIX 718 OETOHA XMMHYECKHX COEIMHe-
imil PeBpucThe IUIMTH ¢ HONIKOi TOBEpXy

3a/eNaHHoll 10 KOHTYpY, UTO 0GecreunBaloT
PACCTAHOBKOH ToTEpeuHkIX peGep 7 Tax,
4TOGHI OTHOMEHHE CTOPOR TONKH Iy /Iy <2
HauGonee 9KOHOMHYHOE — pEUICHHE  IPH
I/l = 1, Tax Xax npU TAKOM OTHOIICHHN
M3TMGAOMMI MOMEHT B MPONETE ABNACTCH
MUHUMaJILHBIM - TTONKY IUIMTBL apMUpyIOT
cBApHEIMM ceTKaMu 5 B mposere u 3 —
HA ONOPAX M3 YCJIOBMS, uTO OHAa paboraet
KaK IUIMTA, 3a]eNanHas 1O KOHTYpY (W
xax Ganounas mmra, ecnn /Iy > 2) Top-
HOBRIC nOnEpeuHpie peGpa npuuaMaror Go-
NIee MOIMHBIMM, YeM [POMEKYTOUHBIC IUIA

menu Mexay To-
MemeHnavME VX yCTAHABIMBAIOT OT Kpas
NAHENM HA PACCTOSHUH, HCOOXOMMMOM Ik
nporycka konoun HeoGXoaumo Hasnauath
MMHAMAIBHO BO3MOKHOE KOJMUCCTBO 110~
niepednBix pebep, Tak kax oM CIocOGCTBYIOT

B s
HEIX 37QHMil ¢ HOPMATUBHBIMH BPEMEHHbI-
wu marpysxavn 10 25 xH/M? B rpax-
J@HCKMX 3JAHMSX JUIA TIEPEKPRITHIA C jiepe-
BAHHBIMH TIOJAMH 110 JIATAM W TUIOCKHMH

pebpuctbe mAMTE ¢ WIMTOM
(puc 180,4,6)

Tlo crencin ynanemns Gerona w3 pac-
TAHYTON 30HBI 32 PEeOPUCTHIMH  CICAYIOT
WMTE ¢ oBasbumMu (puc  180,6), Bep-
TukatpHbME (puc 180,2) M Xpyrabivu
(puc 180,0) nycroramu B namensx ¢ mycro-
TaMU TOJITMHY TIOJIOK M peGep (paccros-
HUA MOKITY NYCTOTAMMU) PHHAMAIOT He Me-
uee 25 wmm  TlycroTHble M CIUIOMIHBIE
IATEL (M3 NerkuxX  GETOHOB) NPAMCHSIOT
JUISOKWJIBIX M TPKAAHCKMX 31anmid. Tlmarst
6 x 32 M umeior Maccy 5000 KT ¥
HEPCKPHIBAIOT TOIHOCTBIO KUIYIO KOMHATY
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Tabuaa 26 W mpn mposere u i warpyswe 6..7 kH/w
Pacxoa craaw wa | w2 miomans

Tun nmers Tommuma | HeHampsrac- HANPATACMAS APMATYPR

Gerona, oM Mo
apwarypa | crepnena | nponotowian
C OBAIBHMIMU NYCTOTAMH 9,2 8 43 34
C BepTUKATLHBIMA MyCTOTaMH 102 8.5 47 37
C KpyrBMH TyCTOTAMI 12 85 47 37
PeGpiCTHE C PEGPAMM BREPX 8 91 s 4

Crutomsisie ABYXCIOAHBIE 12 16 14 16 12 14 10 11

MTHL 1o nipu-
BEJICHHOW ToJmmKe  GeToHa  (OTHOMICHUE

obneva GeToma X IUIOMANM [MTE) 1
2

pacxony apmatypel Ha 1 M? muomam
(rab 26).
HauGonee 9KOHOMHYHBIMU  ABJIAKOTCA

TIMTEL € OBA/LHBIMA [YCTOTAMH, OJIHAKO
32 TUNIOBHIC NPUHATHL IATHL C KPYTJILIMH
[yCTOTaMu, TOTOMY 4TO OHM noKa Goee

T pa
IpH ceTke XOAOHH 6

"
1pu ceTxe XonomH 9 X 6 M B nieprom cay-
4aC ILIMTH ONAPAIOT HA PUICIN B OIHOM

ypomne (cv puc 116,a), a Bo Bropom
Citydae — B pasmbIX ypomnsx (v puc 116,6)
Tonky nnurer (em puc  179) paccunrhi-
BAIOT HA MECTHBI M3ruG B

noT
npornGam), OnpesIeNIOT Mo MPUGITHKEHHBIM
dopmynam

Bl4R,g0 + v

h-Eg

L ho=(27 32)

(626)
e 8 — xoadpuupmenT U peGPHCTRIX TLIHT
¢ nonxoit B ckatoii sone 8 =30 34, nna
nycToTHEIX mameseil 5= 18 20, Gonpume
JHAYCHUS NPUHUMAIOT TPH apMmaType U3
cranu knacca A-II, MeHBUIIE — Y apMATYPE

W cram xnacca AL, g — auteiio

Harpysxa, v — -
HO jeiicTyromas Harpyska, 0 — xoadipu-
WHEHT  yRC/MMCHMS POTMGOB TIPH  um-

R

I S—

a

OT OTHOIICHHS PA3MEPOB MEHKJLY NPONONL-
HLIMU 1 TioTIepeu VMM peGpavu Ecim oTHo-
wenne L/l > 2, To MONKY paccaMTHBAIOT
xax Hepaspesdyto Ganxy Ecim ornomenue
I/l; <2 — xax wmty, paGoTAIOMYIO B BYX
HanpaslieHusix  3a  pacueTHbii  nponer [y
TONKH VMTH IPUHMMAIOT PACCTOAHME MeK-
Y OCHMH NONEpEUHBIX peGep, a B roneped-
HOM  HANPABJICHMM — PACCTOSHME B CBETY
MY IPOJIONBHEIMM peGpami, 3a pacuer-
it nponet Iy NPOROMLHBIX pelep MAMTH
NPHHAMAIOT PACCTOAHUE MEIKILY OCAMH OTOp
(puc 181). npu onupannu ua Bepx puresici
Iy =1l, — b/2, P onMpaNMH HA HOMKW Pu-
reneil ly =1, — a — b, upu onupanun oxuam
KOHHOM HA BCPX DHIens, a ApyruM —
Ha creny ¢ rayOmHOl ¢ 3ajenxoif

VAT (PHHAMAIOT B 3aBHCH-
MOCTH 0T C10COGA OIMPAHUS HA pUTENH
5950, 5550 M (cM puc. 116). Beicory h
ceveHus MK mponcToM 5 7 M ¢ me-

apMmaTypoii, -
UIYIO OAHOBPEMEHHO YCIOBHAM NPOMHOCTH
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Puc 181 Puc-lcrnucnpuucru TUIHT pH OTHpANHH
a—wa noakH pureieli, 6 - no Bepxy purercil, & — na
Kanae (oRGoN) KOTONH, 4 - na TNy A FpOTON



Phc 182 PAcucTilie NOTIepeNHLIC CeHems TLIHT
4 — PAMOYIOILHOE; 6 — TABPOBOE, @ — ABYTABDOBOE,
2, 0 - JAANAOE NYCFOTHOR A PAGIETIOE (1HKTHPOM)
cenernn

TCLHOM ACHCTBUM HATDY3KH, JUIS PEOPUCTEIX
nuT ¢ nonkoil B ckarofi 3ome =15,
JUISLTYCTOTHBIX 1wt 0 = 2
O6brno sricota mmth h=(Y/ys Y/y5)l
BHICOTA MPEABADHTEILHO HANIPIKCHHOM
nmTH

h=(/20 /30l 627)

Tmret Beex Tamos (oM puc  180),
MMEIONWE TONBKO PACTAHYTYIO TONIKY, pac-
CHUTHIBAIOT IO PACIETHOMY PAMOYIOJIBHO~
My CEUEHHIO ¢  WMPUHOMK  peGpa
(puc 182, a) MUIMTHL; IUIATHL, UMEIOIIME TOTIb-
X0 ckarylo monky (puc 179),—mo pac-
YETHOMY TaBpoBOMY cedenuio (puc 182,6)
M IUMTH, HMEIOIMC KPYTJLIE WIH OBl
HbIC NYCTOTEL,~ O PACHCTHOMY JBYTABPO-
oMy Cevenio (puc 182,8), KoTOpOE MU
PACUCTE HA TPOYHOCTh NPUBOJST K TaBPO-
BOMy

TlonokeHue UEHTPA THKECTH, BETHUMHA
MOMEHTA MHCPIWHM H TIOIMAL IKBUBANCHT-
HOTO CCUCHMS JOIKHBI COBNALATL € COOT-
BCTCTBYIOMAMH  3HAUCHUAMM  3a]AHHOTO
YCTOTEN0TO Ceerua J1151 5TOro OCTATOUHO
3AMEHHTH (JaxTHYECKHE OTBEPCTAS (ITYCTOTHI)
PABHOBCTMKMMY  [PAMOYTOTLHBIMM  BBIPE-
3amMu ¢ GOKOB, a TONMMHY BCEX Ipo-
MEKYTKOB MEXKIy TlyCTOTAMH (OTBEPCTHAMM)
CKOHLCHTPUpPOBATL B pebpe ABYTABPOBOIO
cedenus. [ IIMT ¢ KPYIIBIMA TTYCTOTAMU
9KBUBAJIGHTHOE [BYTaBpoBOE | CeycHue Ha-
XOAT U3 YCJI0BHS, 4TOOBI IUIOMA AL KPYIIOro

OTBEPCTHS JMAMETPOM d PAaBHANACH IIT0-
LA/ KBAIPATHOTO OTBEPCTHS 2 CO CTOPO-
Hoit hy (puc 182,6), T e

by =Ly/m 09
2
CeueHne TIINT € OBATLHBIMM TYCTOTAMH
PUBOJSAT K IKBUBATICHTHOMY JIBYTABPOBOMY
CEHEHNIo, JAMEHSH OBAITLHOE CeeHHe ITyCTO-
TH (pHC 182 a) npooyroJlbmﬂM ¢ Toli xe
HepuH,
TaKKe ycnosm cosnauenna LCHTPOB TIKECTH
0BaJia M 3aMCHSIONIETO NPAMOYTONLHAKA
TMnomane, ¥ MOMEHT MHEPLHMH OBana

(628)

Av=bihy, Iy =bih/12= AihE/12,
oTKyaa
hy=V/121 /Ay, by = Ayfhy, (©29)

rae by m hy —umpuHa u BeICOTA K-
BUBAJICHTHOTO TIPAMOYIONBHAKA

JUts OOBIMHBIX TIyCTOTHBIX ILTHT C BHICO-
TOii cevennst h=20 24 cM u WMPHHOK
orBepeHii o 50 CM Takoc NpHBCICHUE
MOKHO BHITONHUTH YUPOIICHHO 110 JAHHHIM
puc 182 TMopsox paciera NporuGos mmT
HKBUBAJICHTHOT'O CCYCHHS TOT XKE, 4TO M ANst
M3rUGACMEIX HNEMEHTOB C HEHATIPAraeMoii
wnm wanparaemoii (oM § 38) apmatypoit

4. Koucrpyuposmme mmr. B mmrax
peGpucroro cevenuss ¢ peGpamu  BBepx
(cm puc 180) ocHosnyio pabouyro apma-
TYpy pasMemaior B peGpax B BuiC CBap-
HeX Kapkacos Hapsuy ¢ paGoueii apma-
Typoii KapKacos B xauectse paGodcit TaxKe
YUHTHIBAIOT APMATYPY MPOLOIBHBIX (pacHipe-

ceToK,
Wb B Hwknel nonxe mmrsi oreped-
HYIO  apMaTypy CCTOK HIDKHEH  TOJIKM

TUITHI PACCHATHIBAIOT HA MCCTHBIC HATPY3KH
© YUETOM JKECTKOIO 3AIIEMICHHA TOJIKH
B peGpax (10 Gaiounoif cxeme Wi Kax
wmTh, oneproil Mo xowrypy) Ilpumep
apmuposanus peGpUCTOll INATEL ¢ NOJIKOM
B cKaToll 30HE NpUBCHCH HA PHC

B ImMTax ¢ KpyrabMM o nycroramu
TPOJI0JILHYIO paGOUYIO APMATYPY BKIOYAIOT
B HIKHIOW (KOHCTPYKTUBHYIO) CETKY, HUWK-
HIOIO M BEPXHIOIO KOHCTPYKTHBHBIC CCTKH
IIPOBEPAIOT PACICTOM HA  HKCILIYATAIMON-
HBIC YCWIMS, & TAKKE HA YCHJIMS, BO3HH-
KaiomMe T pacnianyGKe, TPAHCIOPTAPO-
panan u vonraxe Tlonepeanas apvarypa
CCTOK BOCHPMHHMACT PACTATHBAIONIAE YCH-
JHA pH MecTHOM Harube MOJIOK  Mexy
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Puc 183 ApMHpORANHC IUINT C KpYTAMMM TCTOTaMM

a — nonepewnoe cesenne; 6 — nponoTHA paspes;
2 - NPOAObHAS PABOWS APMATYPA, 3 — BEPTHKATBHELC ILIOCKHE CBAPHLIC KAPKAC, 4
1CTs, 5 — BEPXHAA IIOCKAR CBADHAA CCTKA,

1 — MXHAS WIOCKAN CBAPHAS CETKA,
L4~ Mon-

, 6 — sauwTHwii C0# Geroma Toi-

N0 15 MM, 7~ 1IONEPCNHAR (PACTIPCACTHTETbHAR) APMATYPa

peGpavu mmTh Y omop B Kpafinix
pebpax (npu HEOGXOMMOCTH — B CpeiieM
pebpe) yYCTAHABJIMBAIOT KapKackl 110 pacue-
Ty Ha monepeunyio cuny (puc 183) Ipu-
Mep ApMMpOBAHMS IUMT TpUBEXEH HA
puc 184 Tlpu coGmosenun yciosust (200)
TIOIEpEIHYI0 APMATYPY B MHOIOIYCTOTHEIX
mmrax Beicotoii 300 MM n  MeHee He
YCTAHABIMBAIOT
MonTtaxHsle neTm
YeTBIpEM  yIiIaM

3aKIAABIBAIOT  TIO
NIPUBAPHBAIOT

WIATHL

X OCHOBHOI apMmatype B mecrax ycraHOBKM
neTenh CIUIOWHLIE ILIMTHI APMHPYIOT 10-
TIONHATENLHBIMA BEPXHUMH ceTkaMu Apma-
TYPY IIMTH (CRApHBIE CCTKH W IUIOCKHE
CBADHBIE KAKACKI) TIPH BOIMOXKHOCTH He-

B ojH
BEHHBIA Kapxac, yAOOHeIl JUIS yCTAaHOBKU
B (opmy npu GETOHMpOBaHMHM  TUT

APMHPOBAHHE ILIAT BLICOKOMPOUHOIE TIPOBO-
stoxoii knacca Bp-Il TpeSyer rpomosxoro
W OPOrOCTOAEr0 060PyA0BaHMS, OITOMY
wame npUMEHsIOT Menee addexTusHOE, HO
TPOCTOE APMUPOBAHUE CTEPKHEBOH apmaTy-
Ppoii mosbunCHHOA MpouHocTH Kiaccos A-TV,
AV u ATIVC, ATV ¢ matsmKeivem ap-
MATYpBI ANEKTPOTEPMUICCKUM HIIH H]IEKTPO-
TepMoMexannIeckuM Meroxamu CriocoG ap-
MHpOBAHUS W Knacc paGouel apMaryphl
NPE/BAPHTEIBHO HANPSKCHHBIX ILUIAT B KAXK-
JOM  KOHKDETHOM Cilysiac BHIGMpAIOT ¢
YHETOM TEXHHKO-3KOHOMHUUECKHX  10KA3aTe-
Jiei M TEXHOJIOTMMECKHX  BO3ZMOKHOCTEH

Puc 184 Apmmposanne wmT

4~ COBANBHMMH RYCTOTAMM, 6 — CHIOWIMX, | — ETAA
suomema d = 10 kiacca A-; 2 — pabowas nanpsrac-

Mas apMATYPA, 3 — HHKHAR TIOCKAS CRADWAK CETKA

(pACTIpEACTHTE biAN APMATYPA), 4 — BEpAILLS TIOCKAR

enay ACIPENCTATEbHAA  APMATYPR), S —

pian corea (p
YIKHE CRADHBIC CETKH B CKATON 30He CeYeHHs
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B peGpHCTHX IIMTAX ¢ MOTKOM B okKa-
To# 30He Npu neGONLUION rIomMANA Olu-
PaHUA NPOJOABHEIX PCGEp HA PHTEAN pa-
Gouast ApMATYPA [OIKHA UMETh HA KOHI@X
ClEHHAILHBIC AHKEPHI U3 IIPUBAPEHHBIX YTOJI-
XOB, OBECHEUMBAIONMC 3aKpEIICHHE CTEPK-
Heit ma omopax (v puc  179) Jliuny
ONMpaHus TUMTH HA  KMPIMUHBIC CTEHB



ONPE/ICIAOT PACICTOM KIANKA HA MCCTHOC
cKatie ¢ cobmonenneM TpeGoBannil aHke-
POBKH  apMaTYpel B Kene300eTOHHBIX
KOHCTPYKIMSX HA ONOPaX M NPUHHMAIOT
HE MeHee 75 MM AUl NponieToB A0 4 M
1 e mence 120 MM — T TpoTIeToB Gomee
4™

UIBbi MeXAY IUIMTAMH CIIEAYET TINATEb-
HO 3aNONHATL PACTBOPOM (3AUEKANUBATE),
4TOGBI ODECTIeYHTh MX COBMECTHYIO pabory
TIPH HEPABHOMEPHOM NPHJIOKCHAN HAIPY3OK
M 3ByKOHENPOHMIACMOCTH (cM puc 116)

5. Pacwer pareneii. Jinuy pureis nepe-
KpHTHIl MHOTOATAKHBIX 37anuii ¢ ceTXoif
KOJIoHH 6 x 6 M npunumaior 4980, 5280,
5480 MM, a ang 3paHuMil © CETKOH KOJIOHH
9 x 6 m— 7980, 8280, 8480 MM B 3aBucu-
MOCTH OT BHIA ONMPAHUH HA KOJNOHHB
Pure/in NPOAONBHBIX PAM HMEIOT UIHHY

80 mm  Purcam 6anousoro cGOpHOro
nl:pl:kpbl‘rml SABJISIOTCS 3JIEMEHTAMH pawmﬁ

, a uHorIA

mpykuuu Tlpu cBOGOAHOM ONUPAHUM KOH-
LOB PHICN HA CTCHEI W NPOJICTAX, OT-
JIHAIONMXCA APYT OT pyra He Gosee vem
Ha 20%, pHICIL MOKHO PACCYHTHBATH
KaK Hepaspesnyio Gaixy PaceT mpomso-
JST 10 METOJly NPEIENBHOrO PAaBHOBECHS
(om § 43)

WaruGaronme MOMEHTBI M [ONEpedHEIE

ne. He6 wHpuHa purens
CKDBITh €r0 B INIOCKOCTH NEPErOPOJIOK, 4TO
HE MEAeT apXMIEXTYPHOMY OopMIICHHIO
notoixa u cren Hanmenbiyio mmpury
PpUTENs HABEPXY TIPU ABYCTOPOHHEM OIMpa-
WA TUWT TEpeKLTHi TPUHMMAIOT paBHOI
180 mm.

Ecnu W3 apxuTeXTYpHHX coOGpaeHuii
TpeGyeTcs, UTOGH BHICTYNAKOMAsA U3 NOTOJIKA
ACTL pHTE/IS UMENA HEGONBUIME pasMeps
(IpH OTCYTCTBUM B HOMEIICHUH TIEPEropo-
JI0K), TO WIMPHHY PHTENs YBEIMUMBAIOT U
TIONIKK YCTPaMBAIOT HIKE BEpXa PUTEs Ha
Tonmuny mwwTe (cv puc  116); monxu
pHTesiell PACCHMTLIBAIOT O AHANIOTUH C KOH-
comamu xonoHn (em § 30).

[Mupuny peGpa TaBpOBHIX W ABYTABPO-
BBIX pHTelcit (6AJI0K) NPUHHMAIOT MHHU-
MATBHOM U3 YCTOBHS PABMEIICHUS TIOTIEped-
HOif apMaTypEI M ynoGcTsa GeTOHMpOBaHNMS,
HO He MeHee 120 MM B MOHONMTHEIX
Gankax n 80 MM — B cBoprEX Mosesiyio
BBICOTY PUIE/IS NPUHUMAIOT PaBHOl

o= 1.8)/ My, /(Ryb) (630)

M B COOTBETCTBHM ¢ YHH(MKAaImMedl OKOH-

UATENBHO HABHAMAIOT cC KPATHOH S0 MM,

ecm ona He Gosee 600 mm, u xpaTHOfl

100 MM — nipu Gonpneit BeicOTE

B opuyze (630) 18 xoxbdmaen,
r 3Have-

CUJIBI_OT BHCUIHMX HATPY3OK
1o Tabnunam CripaBouHUKa NPOCKTHPOBIIH-
Xa 3a pacvyeTHIH MPOJICT MPUHHAMAIOT pac-
CTOSIHUE MEK/1Y OCSMU KoJloHH [Tpu ormpa-
HHH KpaifHero XOHUA pUTeis Ha  cTemy
PACHCTHELA IPOJICT PHHAMAIOT PABHBIM PAC-
CTOSHHIO OT OCH OTIOPHI /10 OCH KOJIOHHbBI
3a pacyeTHyr0 CXEMy pHreis NPHHAMAIOT
NATUNPOETHYIO GATKY (€CIIH YHCNO IPOTIETOR
nsth w Gonee), motomy wro M m Q Bo
BCEX CPEIHMX TIPOJICTAX Te Ke, UTO M B
TpeTheM nposiere JIns monyueHus BesHuuH
M3ruGAIONMX MOMEHTOB, NPUMEPHO OJIAHA-
XOBBIX 1O BCell jumme Oajkm, pexoMeH-
nyercs npumamats | = 091, = 091,
Iouepeunoe ceuenue pureneii npuHU-
MAIOT NPAMOYTONBHHM C OTHOIICHUCM CTO-
pon bfh ="/, /s mmpunoit b= 100, 120,
150, 180, 200, 220, 250 wu jance wepes
50 MM JLis OnpeesicHMS MACCHI pHTens
BHCOTY h NPCIBAPHTEIHHO HAJHAYAIOT W3
yenosus ho = ("0 /1)l B 3aBHCAMOCTH
OT marpysku (g+1v) ma 1 M purens wim

coors
HHIO OTHOCUTEJIBHOI BEICOTEI GeTOHa CRaTOMH
30HH 211 pUTENei &y 2~ 035 = x/hg, My, —
MAKCHMATBHEL MOMEHT 110 TPAHH KOJIOHHH
Tpumep onpejencuns narnbalommx Mo-
MentoB M u nonepednsx cun Q b e-
paspesHom purene mnpusegen B § 43, a
npumep moxbopa ceueHus Getona m apma-
Typei o M u Q — B § 23 u 24 Tlpu y1om
TIONIEPEUHBIC CHIIBI TTPUHMMAIOT PABHBIMH:
na Kpaitheii croGomol onope

04(g +v)lo, 631)
Ha TEpBOH NPOMEKYTOUHOI Orope ciesa
Qni=06(@ +v)lo, (632)

Ha NEPBOI NIPOMEKYTOYHO ONope cripasa
W HA BCEX OCTAJILHBIX ONOpAX

Qp,r = Qet = Qe =05(g + )l

(633)

A3HANA B 3HAYCHHSX TONIEPEUHBIX CUII
0GYCIIOBIIeHa BIMANHEM ONOPHBIX MOMEHTOB,

1o a6 30 ¢ ™
CPABHCIMIO ¢ BETHHIOH, yKA3AHHOH B TAGH-

Qy1=Qa+ My por =~ O)/lo = 0,6(g + v)lo.
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Puc 185 Apmupomanue purens

1 = TouKil TEOPETHICCKOrO 0OpHIBA PABOWHX Crepineil 7 B nposere 2

e pabows Crepxucil 3 W onope

4~ XOMyTH (BHIIYCKH) /UIS ADMMDOBANAS GETOHA JAMOHONANMBANAA CTHKA 5 — CTHKOBME JAKAAILE JCTAL HA

onope; 6 — apwarypa

6. ApmupoBaime pureseit, Cencnie mpo-
JtoeHoOll  paGoueil apmMaTyphl, ykaaumsac-

M aPMATYPHI 1E/16CO0BPARIO HaCTh Pato-
"eil apMaTyphl 06OpBATE B COOTBETCTBUM C

Moii B HIKHeii 30He ok, o
MAKCHMATBHBIM  TIOIOKUTEILHBIM (IPONET-
HBIM) MOMCHTaM, a CeueHHe NPONOILHONR
paGoueil apmMaTyphl, yKI1a/6IBacMoil B BepX-
Heil 3ome Gajox (Hag wux  onopamu),—
10 MAKCHMAJILHEIM. OTPHIATE/BHEM (0TIOp-
HBIM) MOMCHTAM Y Tpancii onop

PHre/I apMAPYIOT OXHUM CBAPHBIM Kap-
KACOM TNOCEPEUHE NPU UIMPHHE PUress
b<15 oM, ABYMS M GONBUIAM UHCIIOM
Kapxacos — ipu b > 15 cv (em puc 66)
pureasx BECOTOM h > 300 MM XoMyThI ycTa-
HAB/MBAIOT 1O BCell [/IMHC  HE3ABUCUMO
or pacuera (3 Gaikax u peGpax mnaneseii
BbicoToii 150 300 MM XOMyTH, €cnd onn
He TPCGYIOTCH 10 paceTy, CTaBAT Y KOHIOB
SNMEMEHTA HA JUIMHE He MeHee /4 ero
nposera, Npu Bhicote Ganku um peGpa
Menee 150 MM XOMYTEI He cTaBsr, ecnu
onn He TpeGyroTcs 10 pacuery)

Mo Mcpe yIaicHus OT — pACYETHBIX
ceuenuii opmaTEl ornGalomei omopkr M
YMCHBINIOTCS, [03TOMY B HESX IKOHO-
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OpjMHAT OF i anmophl
MomenToB Jlns 5T0ro CTposiT Jmopy ap-
MaTypt (pHC 185), I03BOSIOMYIO HArsLL-
HO KOHTPONMPOBATH MECTO TCOPETHIECKOIO
oTphBa paGounx crepiiicii Keetkoe cTi-
KoBaHue pureseii Mexay coGoil mpoussosT
B coorseTeTBiM ¢ puc 117
st paGoueii mpojonbHOi HeHanpsrae-
MOH  ApMATYPHl  NIDHMCHSIOT  CTCpAKHM
smaverpom 12 32 MM, motomy uto
CTepIKHI GONBIIEro MAMETPA HMEIOT GO7Th-
UIylo 30y AHKCDOBKH B GETOHE M BEIZbi-
BAIOT TPYAHOCTH TPH NPOM3BOJCTBE paboT
TIpnmenenue CTEPKHEH PasIHIHBIX JHAMET-
POB YCHIOKHSCT NPOMIBOACTBO PaGoT, 10~
ITOMY B OIHOM DHIENC PCKOMCHIYCTCH
Ha3HauaTh He GonCe JIBYX PasHBIX juHaMer-
PoB paGovci apvaTYphi, pasauia uexay
KOTODHIMM NPHHUMACTCA HE MeHee 2 M
Ipu 510M GoJICe TONCTHIC CTEpKHU pa3-
menaior B yrnax Henanpsaraemyio apma-
TYPY PACHONIATAIOT 10 BHICOTC B OMH MM
oBa pana, HOTOMY YTO ¢ HpubIKeHueM



APMATYPH X HyNCBO NUHAH B Heil cii-
HAIOTCH HANpsDREHUA J(1 IS BAPHTENBHO
HANPSKEHHONH APMATYPBI KONMUECTBO PAIOB
He OTPAHWMMBACTCH, NOTOMY 9TO HANpS-
KCHUA B Heil ¢ TPUOIKCHHEM X HYJIeBOi
JMHAN DUTENS CHIKAIOTCH OTHOCHTENBHO

MuHIMATBHBH THAMET] ONepedHof ap-
MATYPEI H3 YCIOBHS CBAPUBACMOCTH C TIPO-
JOTLIOH APMATYPO IPHHHMAIOT PABHEIM

10 MM, a B Bs3aHBIX Kapkacax —
6 My ipu BhicoTe Ganox h < 800 M 1 we
Menee 8 MM — 1ipu BeicoTe Gatox i > 800 MM

IMponer rasLix Gaox =60 80
TTpozeT 1ATH (AT BTOPOCTCNICHHbIX GalIOK)
peaxo npuumMaoT Gonee 17 27 m Tpo-
NETH BTOPOCTCHCHHBIX Ganox [, cocTap-
asoT 6 8 M

DKOHOMUYHOCTH PeBPUCTHIX NEPEKPHITHiT
¢ GanouHHIMM [UMTAME 3aBUCHT OT TOI-
IHBL UTATEL by, MHHAMATBHEIC €€ 3HAdeHNs
4 CM — Ui TOKpHTHL, 5 oM — I8 Tpak-
J@HCKMX M 6 CM — JUls  TIPOMBILLIEHHBIX
spanmii Tomuwny twmTel hy Haxomst
3aBUCHMOCTH  OT 1ONCTA W HATPY3KH
KOHCTPYKTUBHYFO CXEMY MOHONNTHOTO PeG-
PHCTOTO TICPEKPHITHS ¢ GANOTHEIMH MTHTAMY

§ 45. M,
NepeKpuITHH C [ —
1. K

pac-
seToM TTpH ONpE/IC/ICHIH BETHIHH HATPY3OK,
TIEPE/IABACMEIX OT OJTHHX HNEMEHTOB IPYIHM,
BCE

KOHCTPYKTHBHOH CXEMBI Mormnmnm 0 peb-
PHCTOrO TIEPEKPHITIS ¢ GATOTHBIMA ITHTAMH
aHATOrMIHA COOPHEIM PEGPHCTHIM MEPeKphi-
THAM ¢ Ganouspivu Tumramu (M § 44)
MononurHoe peGpuctoe nepexpriTie ¢ Ga-
nouHBIMA TUmTAMA (cM puc 154) cocronT
u3 1mrel 4, paGoralomieii 1o XOpoTKoMy

, HeCMOTPA ma WX (paxTa-
HECKYIO HEPA3PEIHOCTh, IIPUHATO PACCMATpU-
BATH KaK paspesumie

2. Pacuer murrbt. Pacier MmMTH IPoBO-
JIAT B 1BA HTANA B IEPBOM — ONPEAEAIOT
usrubaiomme MoMeHTH M M TONepedHbic
cunbt 0 B PACHCTHEIX COMEHHSX MO 3aAH-

(Lr) xax Ganxa,
M CHCTEMBI TIEPEKPECTHBIX GANIOK TIABHEIX 2,
ONMPAIONWXCS HA KONOMHBI I, M BTOPO-
creneHupx Ganox — pebep 3, omparommxcs
Ha rnapuble Gamku Ilar xosnonn pejxo
npunumMarot Gosee 6 8 M iasubie Gaskn
PACHIONATAIOT 10 KOPOTKOMY WIAry KOJIOHH,
TAK Kak WA HMX geficTBylor Gobme
HATPY3KH, YEM HA BTOPOCTENCHHBIC Gasku

Fl
S

ceve-
yenosus
o

HBIM BHCIIHMM HAIDY3KaMm, BO BTOPOM —
i MuQ

hie  paGoucii  apvarypu  u3

T
CocTOsMA TepBOii TpynLL

MoHOIMTHbIE GAIOMHBIC INHTH TP pac-
YeTe PaccMaTpUBAKOT Kak monock (Ganku)
mupHHOH | M, BMPCIAHHBIC W3 ILINTHL
IAPANIEABLHO  €C  KOPOTKAM  CTOpOHaM
(puc  186) 3a pacueTHyio cxeMy naMTEL

Ims

Im

Puc 186, Pacuethas cxema peGPHCTOrO TEPEKPHITHS ¢ GATONIHIMI UIHTAMI

1= pa
3 10 we, TpeTsi (B
e Bropoctencanoi Garim, 6 —

nposeTst
cpesine), 4 — PACHCTIAR HONOGA
70 e, CraBol Gaw:

Gasiki, 2 ~ T0 xe, BTOPhIC (0T Kpas)
THTIA TICPERPLTIA 5 — TPYSOBAN 110~
7 =10 xe, KononHw
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Puc 187 Pacuerias cxema i omiopa M MOHONNTHOH Ganownoli mmms

NPUENMAIOT  NATATIOETHYIO Gark:
(puc. 187), Tax xax yowms Bo  Beex
CPC/UMNX NPOICTAX TUINTEL HESHAUMTENBHO
oTmMdAIOTCR OT yeuit B TpeTheM NpoieTe
3a pacucrunil nponer lo WANTE npHHE-
MAIOT PACCTOSHHC B CBETY MCKAY BTOPO-

UIHGACMEX  J/ICMEHTOB  IIPAMOYTONBHOTO
CeuCHIS ¢ OMHOUNOI APMATYDOIl HMpHHOI
b = 100 cv 1 BricoTOl hy, paBHoi TOMIIHE
TWUMTEL 33 PacieTHyI0 NPUHUMAIOT Cevenme
WIATH B MeCTax JIEHCTBUS  PACYCTHRIX
(MaxCUMAJTBHEIX) TPONETHBIX H  OTIOPHEIX

crenennbiva Gankamu  TTpu
onupaunu KpaiiHero KOHIA INHTEI pactet-
Wit TpOTeT [y NPMHAMAIOT PABHBIM pac-
CTOAHMIO OT OCH  Onopel 10  Goxosoil
[0BEPXHOCTH IPOTHBOTIONOKHOTO Pepa WM
Gamxn

Harpysxa wa 1 M’ [mTel  Ckaaje-
BAETCH M3 NOCTOSHHON HAIPY3KH g OT €00~
CTBCHHBIX BECOB TMTBI, YTCILIATE/IA U KOH-
CIpYKIMU TOMA M NONE3NON  (BPEMEHHON)
warpyskit v TIpd WHPHHE TONOCH! IUIATEL
pasHOM | M, Harpy3xa (g + o), TpHXoLMMAsCSH
Ha 1 M’ wmTH, B TO XKe By B
Jsiercs Harpyskoff wa 1 M monocer. ITnre
MOHOJIUTHEIX PEGPUCTHIX NepeKPLITHiA pac-

2

nars B xaxiom pacuer-
HOM cevenmn T 1O dopmyie (167)

O, TIO
B nputok. 21 naxonst xoopdumaent & wnn
C, a no mam mo Qopmynam (172) umm
(170) ompejiensiior NiomaaL CeyeHus pac-
TAHyTOM ApMATYDHI (M § 23)

o o6meii niomam cevennsi paGouei
apMaTypHl 10 MpWIOK 8  moaGMpatoT
AMAMETP M MACHO CTEPKHEH PH APMHPO-
BAHMM OT/IENLHBIMH CTEPKHAMM WA TIO TPH-
nok 36 ONPCACAAOT MApKH CCTOK HpH
APMUPOBAHMN CBAPHBIMH ceTXaMu® Ba 1 M
UIMPHHE] TUIMTE OOBIMHO PUHAMAIOT Hesioe

CHMTEIBAIOT 11O METORY
Becus (cM § 43)

M3rubaromue MOMEHTHI B CpeHAX Npo-
JIeTax M HAa CPEHMX ONOpAX i IIMT,
3AIEMICHABIX 110 BCEMY KOHTYPY MOHOJIAT-
HO CBS3AHHBIMM C HUMM Ganxamm, ymemb-
wator Ha 20 %, y4NTHBAS BIMSRUE PACTIOPA
B

P

uncio paGounx crepiueii (5 14 mr) n
0 pasHo- ux ¢ marom
OGm@as  wiow@ank MONEPEeIHOro  ceeHus

MPUHATBIX CTEPXKHEli MOXKET OT/IMMATBCS B
GOBIIYIO WK MEHBIYIO CTOPOHY OT pac-

YeTHOM TUIom@aM apMarypel He Gonee
£5% Boe CpEMHC TIPONETH MHOTONDO-
JeTHON TUMTHL apMAPYIOT 10 TpETheMy

npoJiery

CHJIB HA ONIOPAX TUIMTHI o
opmyxam (631)  (633) ITpourocTs HaksOH-
HBIX  CEYEHMil  CIUIOWHBIX  TLTAT  OGBIMHO
OKa3RIBACTCA J0CTATOMHOM M3-3a GonbuIOro
3HAueHWs X LWpuHb b

Tomans ceuennii apMaTyphi B pacier-
HBIX CCMCHMAX [IATHI ONPENC/IIOT KAK 1A
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3 o crepx-
wov,  CHOCOG  APMHPOBAHMS  GAJIOMHEIX
TUIMT MOHOMMTHEIX PEGPUCTBIX EPEXphITHil
OTACABHbLIMI CTCPRUAM HE ARTACTCH M-
AYCTPHATHHIM, NOTOMY ero

TORKO NMpH HeGOMBUIX oBBoMax paGoT,
B ILIMTAX ¢ GONBUIMM HHCIOM OTBEPCTHiE




M TIDH OTCYTCTBUM HA CTPOMTENbHOH IO~
majKe CBapHEIX ceTok Jluamerp paGoumx
crepxcHeif ipuaaMaioT 6 10 MM, a B TsKeno
HarpykeHHBIX mMTaX — 10 12 16 mm
Paccrosiuue Mexkay ocamu pabodux crepik-
Hell B cpejHell wacTH TpoieTa M Hax
OllopaMu yCTanABIMBAIOT He Gostee 20 cM —
B [aMTax Tonmwuod no 15 cm, a B mm-
Tax TonmmHoli Gonee 15 om —He Gonee
1,5h, Ha ocTamsmmx ywacTkax ato pac-
crosume mpummMaior He Gosee 400 MM

B mmrax Tonmmmol Gonee 350 mm

Goblutell TONuMHN Y KpaiiHuX CBOGOIHBX
ONOP TPETBIO HaCTh TPOJNETHEIX CTEPKHEH
TaxKe OTTHGAKT BBEPX UM BOCHPHATHS
war MOMEHTOB, B
PE3YJILTATE HACTHUHOLO 3AMEMIICHHS KOHIIOB
TUIMTHl KAMEHHOH MM GeToHHOH Kmaakoi
OTTHGH PACTONATAIOT: Y MPOMEKYTOUHBIX
onop — Ha paccrosuun /g I 0T rpann Gaxu,
a 'y xpaifuell onoper (y cremhi)— ma pac-
crosmin 1/10, oT rpanm crems BepxHiowo
apmaTypy 3asomsT 3a omopy ma 14l
ecmn v < 3g, u Ha 1/3lo, ecnm vz 3g
TpsMue  ysacTxn  omopHoll  paGodcit

PACCTOSHIE MEKITY OCAMY PAGOHHX CTEpKHCH
Jmamerpom Gonee 20 MM

g0 600 mm B coorsercrBuM ¢ oru-
Gatomell AMOPOIi MOMEHTOB 4acTh mpoJIeT-
HOii paGoueli apmaTyphi NICPCBOMAT C TO-
MOIBIO  OTIHGOB B ONOPHYIO  paGouyio
apmatypy (puc 188,d) Orruber crepxneii
BOCIPHHUMAIOT PACTATMBAIONUE YCHIUS OT
cunme. Mx noj;

P
yraom 30° x T

apmatypet Th Kpio-
XaMH, KOTOPEHIE JIOBOAAT A0 onamyGxu
IlpaMie yuacTxu nposerHoii paGoucit ap-
MaTypH M3 TTAAKHX CTCpKHEl 3aKaHud-
BAIOT MONYKPYL/IBIMH AHKCPYIOUMA KPIO-
xamu (cM. puc 65,0) Ha KpaifHux onopax
M OCTABINIOT GE3 KPIOKOB Ha NPOMEXY-
TOUHEIX oniopax Paccrosmue Meiiy Crepik-

no 10 ¢cM u wojx yrnom 45° —B namrax

a1, Weta, sty

M, J10 OIOPEI, HE J0MKHBI
npesbinatTh 350 MM, npudeMm  nomaabL

Wolo, 1ol

By

ﬁ 7,
&
[N~

Y/El,
+

Pic 188 ADMMPORANHE NTHTH OTACTBUBIMI CTEPKHSMI

= npu Tomume nwr Gonce 80 M, 6 — npu oy

i€ nauTs venee 80 M1

Ka; 3 — nTa; 4

niar
Ty > h o 130 s €y o o = 130 (1 o

4 - CODEXEUNE LAKTH  T1amOR SR, | ~ Fitskas Ganka 2 = stoactenen:
6 Typa,
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CeueHHs HTHX CTEpKHei HA | M IPHHHMAIOT
He MeHee '/; IIom@mM cevcHus NponeT-
HeIX paGouux crepeli (Ha 1 w), omperie-
newnoif 1o HaubobieMy 31 HOAIOmEMy
MOMeHTY

TlepiicHMKY 1APHO MPOJIETHOM H ONOPHOH
paboueii apmaType yKJIajbiBaloT pacupese-
TUTEIILHBE CTEPKHH, KOTOPHIC CBA3BIBAIOT
BABANHON (MATKOl OTOROKEHHOI) MPOBONO-
xoit amamerpom 0,8 1 MM B TOUKAX
nepece‘lcunﬂ (06mHO epen oz yaen) ¢

30HE IUIMTHI NIEPNCHMKYJIAPHO OCH JIABHOMN
GanKu 10NONHUTENBLHYIO aDMATYPY HE MeHee
8 creprmeii d=6 ma 1 M m He vemee
1/ ceuenus mpolieTHOl paGouell apMaTypE
wmathl (puc 188,6) Ee 3aBoasr B xakyio
CTOpOHY ILITEL OT TPAHH TJABHOH GaTk
(nporona) Ha jUmMHy He Menee '/, pacier-
HOTO MPOJCTA MAHTH

TTpu apMUPOBAHMM ITHTH OCOGOE BHMMA-
Hue ofpam@aoT Ha COGNIONEHHE TOJNMHBI
JAMATHOTO €10, TAK KAK HE3HAYHTCIHHOE

TesbHAs
apmarypa Heobxouma st JIyHero | pacn'pe-
JIeneHMs HATPY3KH (COCP @ pa-  BenHoe

apMAaTYphl BHYTPb OT €€ MPOeKT-
HOrO TOJIOKEHAS MOXKET BBIZBATH CYIIECT-

Goume CTEPKHM TUIMTHL, 175 npoTnBoucu-
CTBUS TONBJICHHIO TPCIWH OT yCaaxu M
TEMIEpATYPHBIX KoueGanuii, a Takke s
yAepKauus paGouMX CTEpKHEH 1A YCTAHOB-
JICHHBIX PACCTOSHUSX [PYT OT Apyra TpH
Geronnposanmu [lnomann ceucnus pacnpe-
HCTMTCILHON  APMATYDH TIPHHAMAIOT  He
menee 10% cevenns paGoucii apwmatyphi
(ma 1 M), HO He Memee Tpex crepHeit
wa | M Jluametp  pacnpeiesuTesbHOl
apmatypel HasHawaior 3 8 MM, a mar —
250 350 mm

B namrax Tommmeoi hy =120 My
npu cojepkanun paGodeii apMmaryper o
1,5 %, paccrosuue Me1y CTepKHIMM pacripe-
JIe/MTE LHOI APMATYPLI JIOMYCKAETCA YBEIH-
anBath 10 600 MM

Ha Beex yuacTkax IUIMTHI PaccTosHue
Mexly crepAisMu paGoueii u pacnpene-
JMTETBIOI APMATYPbI IPUHIMAIOT HE MCHCE
50 MM M3 YCAOBUS IyMIICrO YILIOTHCHWS
Gerona npu BUGPUPOBAHMU

Xpaifiux npojieTax M Ha  TEpBOi

NPOMEKYTOMHOH OlIOpe B COOTBETCTBUN C
GOBITMMH MOMERTAMMU YKIIAAIBAIOT 1 GOJh-
LLIeC KOJIMUECTBO CTEPAICI, HHOT/IA HCTIONh-
3YI0T TO KC KOJMYECTBO CTEpKHEH, HO
Gonpumx auaverpos  TLmTe  ToAmuNo#

MM H GOJICC APMUPYIOT TPEMS THIAMU
YEPCAYVIOMUXCA  OTOFHYTLIX crepiHeit
(puc 188,a), mTEl TOMIHAON Menee 80 My
(puc 188, 6) apMUPYIOT IPAMBIMH CTCPKHS-
Mu, uepenylonmMIECH co ckoGamn

B nepexphITui ¢ GANOYHBIMH [TATAMH
PaGouas ApMATYPA TLIMTE POXOANT TIAPAsi-
JIENBAO I71aBHBIM GasikaM, BCIIEACTBHE 3TOIO
CONpSUKCHHE IMTH ¢ LJIABHOM  GaJIKOi
ocTacTest HeApMHMpOBANIEIVL. JLIS BocHpHsi-
THSL PACTATMBAIONIMX HATIPIKEHUI, BOINM-
KAIOMUX B MCCTAX COMPAKCHMA IUATHI C
rIaBHOH GAIKOI, YKNAWBAIOT B BepXHC

310

B apmatype u B
GeTOHE M TeM CAMEIM TIDHBECTH X OGpylile-
Huio mThl CMemenue apmMaTypel Hapyxy
CHUKACT G KOPPOBMOHHYIO CTOHKOCTE, 4TO
TOXe MOKCT BH3BATh OOpYIICHHC LIATEI
4 /\pwwlponalm(' WHT CBADHEIMI 0C-
pyaon i, ApMupoBa-
gt wapmmn TUIOCKUMH H PyIOH-
HBIMHM CETKAMH KOPEHHBIM 0GpasoM ysyd-
MaeT MEeTO/IBI APMATYPHBIX PAabOT, 103TOMY
OHO SIBJISCTCS OCHOBHBIM BUJIOM APMUDO-
BAHHA INIMT  PynoHHBIE CCTKH MO3BOIAIOT

189), uTo GoNce MHIYCTPHANBHO NO
© P

Mwiockuvu cerxamm (puc 190) Cerxu noji-

GUPAIOT NO COPTAMEHTY, NPHBEJICHHOMY B

npwioxk 36, B COOTBETCTBMM C PACYCTHOI

IIOIABIO NPONETHOM # OHOPHO# padoveit

apMmaTyphl

(puc

npu auamerpe pabounx crepiueid 5 MM u
MeHee w3 cramn xnacca Bp-1 Pyiom cetkn
C NPOONLHBIM  PACTONOKEHHEM PAGOHHX
CTepkHcii PACKATEIBAIOT 10 OmatyGKe 1o~
flepek BTopocTenenuEx Ganok (puc 189, a)
Ha ormopax cerky yknajibiBaioT Ha BEpXHIOI
apmMaTypy Kapkacos, a B NPOJETC KpeusT
3ArHYTBIMH TBO3/AMM K onanyGke, octaBnsas
HeoOXOMMBIC  3330pbl  HA  TOJNNMHY 3a-
HMTHOTO €105, 0GPA3yeMOro ¢ NOMOIbIO
(uxcaropos (v puc 64) Hucunii nepernG
CeTXU BINOMHAIOT KA paccTosui 025 1po-
JICTA IMTHE OT OCH OIOPHI

fHMX  1pOJIETAX WM HA  KpaHuX
onopax ¢ GoJbIMMH HIrHGAIOMMMH MOMEH-
TAMM 110 CPABHEHMIO CO  CPEHMMH B
COOTBETCTBMM € PACUCTHON NIOMANBLIO pa-
Goveli apMaTypPhI Y KA IBBAIOT AOTOIHATC -
HYIO PYJOHHYIO CETKY, KOHUB  KOTOpOik
3ABOJIAIT 32 NPOMEKYTOMHYIO onopy na 0,25
npojiera mThl (puc  189,6) Bmecto j0-



0,251,

4251y

A

123

Prc 189 APMHDOBAHME TWIMTHL DYIOHMLIMH CBAPUBIMA CETKAMM

a— ool cerKoii, 6

i ccTx0ii B nepBoM

poseTe W wa onope, 1 — paGosas (pact ayrax) apva-

.
Typa (WPOAOARNME CTEpAIM CCTN), 2 — PACHPEACTNTE TS APMATYPA (IONIEPCUIC CTEPXI CCTKR)" 3 ~ AOTOIH-
TEMLIAN PYIONHAS COTKY WM OTACAMANC CTEPAIN, 4 — OCHOBIAR PYIOWIAR CeTkL

TIOAHUTENBLHON PYJONHOH CETKM MOXHO yK-
JAABIBATE  OTCAbHBIE CTEPKHM € Npsi-
MbIMH KpIOKaMH Ha Konnax CTepkumn mpu-
BA3BIBAIOT BA3ANBHOI MPOBONOKOH K OCHOB-
Hoit pynounoif cerke. [lnouraas paGounx
( ) i

P:
Tpu smameTpe paboueii apMatyphl 6 M
w Gonee w3 cranm wiacca AT Pynon
CETKH C NOTEPEUHBIM PACTIONOKCHHEM pa-
Bounx Crepikneii pACKaTBIBAYOT B0 BTOPO-

&

PYNOHHON CETKH MM OTICAbHBIX CTEPKHEH
ONpPEENIOT PABHUUCH MEKIY PaAcCuecTHOW
TAOIIAABI0 paboucii apMaTyphl JUIs AAHHOIO

07eTa  TAMTHl W TIOM@AAbIo  pabouei
(MPO/I0LHON) aPMATYPBI OCHOBHOI PYJIOH-
HOH CeTKM

10K’ TIO W3y TUMTEL B TPO-
JeTax M TO BEpXy — WaA omopamm (CM.
puc 190) Bmecro pysomnoit ceTkm mpu-
MEHAIOT OT/EbbIE 1I0CKHE ceTkH B cooT-
BETCTBHM ¢ GOMBIIMMM  PACYCTHBIMH  MO-
MeuTami (00RO B KpaiuuX nposeTax
11 1AL TIEPBBIMIT POMEXKY TOUHBIMH OTIOPaM)

02505 _

425t

PR UON AN
VAN )
s

_t_

Phc 190 ApMAPOBAHNG TLIITH IOCKAMM CRADUBIMA CCTRAMM

- oamolt cerkoll 1wt onopof, 6~ AwYM:

5 corkamu g

00pO, 1 — PaGoNaA apMarypa (OREpEMLIC CrepaKIt

Cerkm); 2 ~ PACTPASIITCILNAS APMATYPA (NPOAOTLUKIC CTEPXIH CoTk)
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yKmaaaBaroT 601ee Momunie cetkn [Mupuiy
PYJOHHOM WAM TUTOCKOH CETOK JUIA TIpo-
JIETHHX  TI0I0C  TIOAGMPAIOT TO  TPOaeTy
mauTel, [{s HAKOTOPHLIX TONOC HPHHY
PYAOHHOA WA I10CKOH CETOX TPUHMMAIOT
pasoii 0,5 poseTa MKTEL CETKH CTHKYIOT
B ODOMX HANPABNCHHAX, KakK IOKA3aHO
va puc 45 u

B mmrax tomupmoit Gonee 90 MM B
LeNAX  JKOHOMHH METajUia  WajomopHyio
apMaTypy MOKHO COCTABNATH W3  ABYX
CETOK C B3AMMHBIM CMEWCHHEM (C Tiepe-
nyckom) wa jmmy ne menee 0,1 mposera
TUHTH MMPUHY KAXAOT CETKH IPUHIMAIOT
we menee 041 (puc. 190,6) Tpm Moo~
JUTHOR CpA3M KpAMMEro Npolera MAWTH
¢ Goprosoii Gankoii maa mocaeaNei yKkna-
JIBIBAIOT KOHCTPYKTHBHYIO CETKY Ha IIMpHHY
0,15 nposera mwTh (puc 190,a) Pynom-
HhiC W CBAPHLIC CCTKA C MEHBUIAM pasme-
pom sefiku (vence 100 Mm) TpuMensoT
TOABKO /A WWKHEH apmaTtypbl IUIMTEHL, a
JINS HAJIONOPHBIX CETOK MEHbImi pasmep
sreiiiu nprUMMAIoT paniniv 100 M 1 Gosee,
4TO6Bl HE 3ATPYAHATHL YKNaAKy Oerona B
Ganxu Ha cROGOJHBIX ONIOPAX Jud yiyd-
LICHMS  ANKEPOBKM B GETOME pYIONIBIC
WIH OTJIETbHBIE IAOCKHE CETKH AOMKHBI
HMETh XOTA OBl OJMH TIOMEpPEUNbI CTep-
XKeHb 32 IPaHblo OMOPH, B OPOTHBHOM
cnyuae TaKoit cTepkenb HyKHO COCUHATBHO
OPUBAPHBATH WM KOHLBE PabOUMX

Prc 191 Pacuerias cxema HEpa3pesnoii MHOrO-
npoleTHOl BropoCTENEHHON Gankn

1~ nepesie (spaiiie) mposersi, 2 — Bropue O Kpas
WpONICTH; 3~ Bee CPEARHC IPOTCTHL 4 — OGBS
Gaika i crena, 5 — BropoCTeNEHIAR GanKa, 6 ~ Fan-
s Ganka

3a pacueTHbLii NPOAET PUIMMAIOT PACCTOS-
HHE B CBETY MEKY riapublvu Oankamm
,— buy (puc  191) Iipn onupanuu
Kpajinero Kouua BTOPOCTENeHHON Gaiku na
CTeHy pacerHblii nponer lo npummMaioT
PABHBIM  PACCTOANMIO  OT UEHTPA  ONOPH
Ha cTene O GOKOBOH IOBEPXHOCTH rmaB-
Hofi Ganku, NpH ONMPAHIE HA KOWTYPHbIE
06BA30UNBIC GANKH — PABHLIM PACCTOAHUIO
MEX/Ty GOKOBBIMH HOBEPXHOCTAME OGBA30OY-
WOl u rnammoli Ganok 3a  pacuernyio
CXeMy BTOpOCTelenHOi Gaikh TPHIEMAKOT
IATHIpOAETHYIO 6AIKY (6CAM UCNO TPOJCTOR
naT w Gonee) Jnm moMyNeHus 3navcHuii
MIrubAOIIX MOMEHTOB, TPHMEPHO O/iMHA-
KOBBIX [0 BCeil AMHC Ganku, NPUHIMAIOT

CCTOK HAKAHHMDATH QNKEPILIMH  KPIOKAMI
(em puc 52,6)
Otpeperust B ILUATax (Ans Tpy6, BenTi-
maxT) apMup no
HO T
Ges ysemraenns Toaupnbl wnThl, Cevenne
i (oKl i) apMarypht
JOKIO BBITH HE MeHee Cymmapnoif n1o-
@AM CEUCHH  CTEPXHCH, UPEPHIBACMBIX
OTBEpCTHEM
5. Pacuer nTopocrenentoii Gk, Bropo-
CTENEHHbIE OANKM MOHOMMTHBIX PEOPHCTBIX
TCPEKPITHIE C GANOMHBIMM TLHTAMM, KaK
GanOUNBIC [IMThI, PACCHHTBIBAIOT 10 METOAY

npesieabioro papionecus (M § 43) Ha

1 =091, WHpuHY raan-
woit Gankn by, onpenensior no Tabn 30

Pacuernbic u3rubaIoIe MOMEHTBL B He-
PaspesbIX BTOPOCTENCHHBIX GANKAX ¢ (PO~
NETAMU, PABHLIMH WM OTIVYAIOWIMUCA HE
Gosee uem wa 209, ONpeAEnIOT, Kak B
LMTAX B TICPBOM TPOJETE M HA TIEPBOL
MPOMEKYTOUHOH  ONOpe — M0 hopmynam
(592) u (593), B cpeamux nponeTax W na
POMEKYTOMHBX  OOPAX — 10 (HOpMye

(596), B TpexuponeTuoii Bropoctenennot
Ganke pacueTiiii M3rUGAIOLN MOMEHT B
CPEANEM  UPOJCTE NPHEMMAIOT HE MEHee
MOMeNTa  3amemiennoi  6aiku, T ¢

M = (g +v) 124, l'IcuepcuublccmlM onpese-
asior 1o dopmynam (631) .. (633)

HHX
Has Harpyska (g+v) OT ILIMTHL  paBHasd
narpyske na 1 m® mn, na

SM1I0PY PACHCTHBIX paciipe-
SNSRI Haralou MOEATTOR HEpASD

MEKILY OCAMI B

HOU BanKu CrpoAT 10 JBYM
Cxeam sarpyxenns 1) NOTHAs HATDY3KA
g =g+ v— B NCUCTHBIX NPOAETAX, & YCIOB~

Ganox I, (v puc 186), u narpysa or
MAcChl Gasox,
papnas nnomaum T A —
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Has narpyska ' =g+ '/sv —
B YETHBIX NPOAETAX, 2) MOAHAA HArPy3Ka

=g+ b~ B UCTHHIX POJETAX, A YCNOBHAH



nO\.‘A‘OﬁHHaﬂ narpyska g =g+ '/ — B He-
HeTHBL

Vcnonnylo TOCTOMHMYIO HAPY3KY ¢' =
=g+ '/sv BBOAAT B pacuer I yueTa
BIAMANNA LAABHBIX BAOK, KOTOPHE TpENsT-
CTBYIOT CBOGOIHOMY NOBOPOTY ONIOP BTOPO-
CcTeneHHpix 6anok H  9THM  YMCHBINAIOT
BIMSINME BPEMCHHON HATPY3KH B 3arpyKei-
HBIX [PONETAX Ha Hesarpyxenmbic Opmn-
HATBl ONOPHBIX M TPOAETHLIX MOMEHTOB
orubajomedi smopsl M npuEAMaoT 1O
(opmynam (592) (596), a MMHUMATBHLIC
MOMENTB B HPONETAX CTPOAT TO Mapabo-
naM, OTBEYAIONM JEACTBHAM YCHOBHO!
HArpysKku g’ = g + '/40 W UPOXOASIUM Hepes
BepLIMHY OPAMHAT onopublx Momentos Orp-

[PAMOYTONLHOE, Tak KaK TUIHTA OKAa3bIBACT-
cd B pacTaHyToii 3o0He W B pabore cewe-
nufi ne ywacrsyer Ilonesmyio  Boicoty
Ganku hy T no
(opmyne (630), Kak i HEPa3PEsHOro
PUTens, PEKOMEHIYEMYIO OTHOCHTEbHYIO
BLICOTY CKTOM 30HBI NPUMIMAIOT PaBHOR
0,35, TaK KaK Takoe 3WAYEHME OKA3BIBACTCH
naubonee uenecoobpasHbiM NpH onpejene-
WHH BBICOTH Gajku 1O pPacupenenenubiM
Momentam. OBLIMHO BBICOTA CEYEHUs BTOPO-
crenennoil Ganku He BBIXOAHT W3 NPEACIOB
(1/12 1/20) ee nponera.
TIpu PacionOKeHH i TPOAOABHON pabo-
weit apMaTypsl B OJMH DAL TIONHYIO BBICOTY
couenms ho onpeneasior mo dopmyne (168),

Garomme IMOPL 2
MOMEHTOB nmpocmnennux Gam)n yL06HO
CTPOMTH 1O JIAHHBIM UPHIOK.

Ceyenme MPOAOABLNHOK paboveli apmaty-
Phl, YKIAILIBAEMON B WWKHEH 30He Ganok,
ONPECIAOT M0 MAKCHMAILHBIM PACUCTHBIM
TIONOKATEALHBLIM (POACTHBIM) MOMENTAM, &
cevenue NpooabHoii  paboueit apMaTyph,
YKJIaABIBACMON B BepXHEii 30me Gallok (Hax
JX OHOPaMH),— 10 MAKCHMAIBHBIM Pacier-
HbIM

y rpaneii orop
3 pac-ummc ceuerme BTOpOCTENENHON
Ganku B TaBpo-

anpn apMaTyphl B J1Ba PAAA
(npu JAMameTpax u

CTEpKHCH B KOXKIOM psay) — 00 ¢popmyne
h=ho+s, s=a,+d+ay2, (634)
FAC § — PACCTOAMHC OT UEHTPA THKECTH
TMPOAONBHON aPMATYPbl /IO HMXKHEHR rpann
cevenms GANKH; @, — TOAMNA 3ANUTHONO
cnost Getona, d — nuamerp paboueir apma-

TYPBL, @; — PACCTOAHHE MEXIy palamu
apMaTyphl 0 BBICOTE  Ccevenms  (CM
puc 67)

05!“}’)0 nnomam, cewenns  paboueit

TaBpo
poe cevene (puc 192,5;\ a ma omopax —

aTypr1 1o fan-
HbM § 23 ufm TABPOBOrO M /NSt Mpsi-

NN ENEEE

4

Puc 192 ApMHPOBAHME BTOPOCTEHCHHON GAlKH CBADHBIMH TIOCKHMH KADKACAMH W CETXaMi
1~ ROHCTPYKTHRHAS CeTKA WA\ KpAHHET T TABNON GUIKOM, 2 — HAZONOPHIE CETKH IUPHION ly (RaJONOPHAN PAGO-

rypA BTOpOCTENENINX GaT0K), 3
HAZONOPHO CTKM, §  A0TO:
onop

~ B CTLKOBLIX CTEpT
MTCILHLIC CTEPXIM Y KOFOWNM,

> 12d, n e menee 10 mw, 4 -
6 ~ kopuTooGpAIAS CCTKR Wi




MoyrosbHoro cevenusi Ilo obmeil nioman
covenntn paBoteii apMaTyphi o TpIoK §
noabuparoT ;mamerp WM KOIHYECTBO cnpxmcn

Toa06-

IAr NONEPEYHBIX CTEPKHEH KAPKACOB TLOC
50 mm.
Ha omnopax (B Bepxueii 3one cedyenus)

(ue menee asyx) I

PAHHBIX CTEPKHCit n nonepe‘moM ceqenuu

62111 PYKOBOJICTBYIOTCA HOPMAMI HATMEHb-

HIEro Paccrosnns B CBETY MEKAY ClepK-

HAMHM M TOAIIMHBL 3aIMTHOTO €05 GeTona

(v § 19). Tlpn xomwiecrse crepxcit

OMHAKOBOTrO inameTpa (d = 25 MM) B 0fHOM

M — HaUMCHbIIAA LWHPUHA BTOPOCTE-

Tieno# Gankn (puc 67,d)

Brn =2 1,5+ 25(m — 1) + md =
34+25m—1)+md (635)
Ha neﬁcmue HAICHHBIX  TTONEPEYHBIX

cun Qg PACCHUTHIBAIOT 1

KOHCTPYMpYIOT u(\ucpc'mylo apmatypy B Ha-

KJIOHHEIX CEYEHITSIX, COOTBETCTBEHHO y OIOP A

(cnepa) w B (cnesa u cnpasa), Kak Ans

n3ruGacmuIx snementon (oM § 24)

6. A it Gamkn

P
MH CETKaMH C [IOIEPEUHBIM PACHONOKEHHEM
paGownx crepiieii CeTkN PACKATHIBAIOT HAT
rnapubivi 6ankasm TIpH oTcyTeTBHM py-
JIOHHBIX CETOK APMMPOBAHWE BBITOJIHAIOT
[7OCKHMI CBAPHBIMH CCTKAMH, pacriofiaras
VX PAaBHOMEPHO MO BCE AAMHE WA IaaB-
HbIMU GAIKAMH; YIKHE COTKH YKIAABBAIOT
BIpATEIK, Ge3 maxnecTkn B mepabouem
nanpasxenud Pacupenennrensnas apmMaTypa
CBAPHBIX CETOK ONOBPEMEHHO ABIACTCH Pa-
6oucit HANOTIOPHOH APMATYPOHl [IHTHL, TTO-
ITOMY €¢ HYKHO YMATHIBATH B pacuerax
anTh TIpH 3HAMMTEBHEX TPOAETAX BTOPO-
cremenublx  6agok B UEMAX  9KOHOMHM
METaia Haji ONOPAMH YCTAHABIMBAIOT JIBE
MAOCKNE CeTKH, CMEILEHHbIe MEXAy co60il Ha
BCAMIIY, ONPEAEIEMYIO OrHGAIONICH 9110~
Ppoii OTPHIATEBHBIX MOMEHTOB OGN0
B

CBAPHBIVI KAPKAcaMHl i ceTKay

BANME BTOPOCTENEHHBIX GANOK
kapkacamm (e puc  66) u
ABAACTCA OCHOBHBIM BHIAOM APMHUDOBAHIS,
TIpH HCHONL30BANMH YHUTHBACMOH B pac-
yere CKaTOH apMaTypbl PacCTOAMHE MEKIY

T
20 jmamerpos paGoueii apMaTyphl, NPOTHB
15 AMaMeTpoB LPH APMHPOBAHAN OTAE/b-
HBIMIH CTCPKNAMH, NPH 5TOM NONEpedHBIC
CTEPKNM  AOMKHB OWTh 3aMKHYTBL (CM
puc 67,6) Bo usbekanue GOKOBOro BhITy-
uMBANUA TPOAOABNON CKATOK apMaTyphl
TIpOeKTHOC HOAOKEHNE KAPKACOB B (OPME
(omanyGke) 0GecneunBaIOT HOCPEACTBOM (HK-
catopos (M puc 64) PaBowne ueprexn
KapKacoB HPHBOAAT B CrieUMduKaumsx ap-
MaTyphi

He Menee ABYX MJIOCKMX —KapKacos,
YCTAHABIMBACMBIX B TPOJCTE, JOBOAAT A0
rpaneii rnaubix 6710k (oM puc 192), Tak
Kak KOHIBl Ganok AOMKHbL BOCHPHHMMATE
cayvaiinnie CHIOBBIE BO3ACHCTBIS (0T TeMIje-
PpaTypel, yaapa, ycanku) Kapkacsi, nopofiu-
MBIE /IO OUOPBI, CBA3BIBAIOT MEKY CO60i
MOMM3y  CTBIKOBbIMH CrepKuamn d 3 1/yd;
(0 me menee 10 MM), HPOIyCKACMBIMIK
ckBO3b raaBuyro 6anxy, rae d, — auamerp
pabouux crepxneil propocTenennon 6anku
TRAAKME CTBIKOBHE CTEPKNM 3aBOAAT 32
rpanb rnasnoil Gankm ma  BenMdMmy He
Menee 154, M ne Memee uem ma o
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EY rpanmbL,
i, Apvupo- mpmpesiennpie na puc 192

B mecrax KOJMOHH Hajl-

CeTKaMu  OMOPHME [7IOCKHE CCTKH HPEPLIBAIOT M

B3AMEH WX BOJMZM KONMOWHBL YKNaAbIBAIOT
crepxim 6 ¢
PaBHOH UnOMAAM PabovMX CTEpKHCH Hax-
OUOPHOIi CCTKH, UPUXOAIAILIXCH Ha LIHPHITY
xononnbl Hajt xpaiineit onopoii s nepxmeit
301E GAJKM YCTANABAHBAIOT KONCTPYKTHB-
Y10 TOCKYIO ceTKy [, MomaAb pabounx
crepiRneii KOTOPOit cocTannseT ne Menee 0,25
OT Unom@AM CeuemMA paGOMMX CrepKmed
B upomere B 6ajKkaX, APMMPOBANIBIX
B 1EensX

METANNA HACTh PACTAMYTHIX CTCPANCH Kap-
Kacop OGpHIBAIOT B TPOJETE B COOTBET-
creii ¢ ornGaioneii SUIOPOH  MOMENTOB
(em  puc 93) B 30me  OTpHUATENbHBIX
MOMEHTOB y OTIOp PEKOMEHIyeTcs CKathe
CTEPANM KAPKACOR OXBATHIBATL KOPBITOOG-
paswoii cerkoil 7, NpensTcTBy)omedi X
BhITyunBamio HOKOBBIE KOHUBL CETOK 3a/e-
NBIBAIOT B GETOM HAa BRICOTY 0 200 Mm
BMECTO CETOK 9KOHOMIYHEE OXBATHIBATL
CKATHIE CTEPXKHH CBAPHBIX KAPKACOB COCIM-
HUTENBHBIMA  CTEPKHAMM 3 C 1IAroM He
Gonee 20 MAMETPOB IPOAOABLIBIX PabOUUX
crepxueii M amameTpom me wmenee 0,25
AMAMETPA TPOAOLHBIX CTePKHEi

7. Pacyer raapnoit 6ankn. Pacuernsie -
rH6AIONME MOMCHTBL M TONCPEUHbIE CHILI
OT BHCIIMKX HATPY3OK, [CHCTBYIOUMC Ha
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Pic 193 ADMUDOBANME rIABHEX GANOK NIOCKAMM CBADHEIMA KapKACaMH
F 1 F-3 — cknosuite npo/eriie Kapkack nposeTHIe Kapkacki, oGpHBacMbie B porere, F-4 - «nmpm.n,
KapKAckl, CABHTACMME MCXy coBoll B COOTBETCTBUM C OTHGAKOUICH JNIOPOH OMOPHbIX MoMeHTO; N-T —

wmecrax BB GanoK ¢ Samana puc 108) 1,5~ nposoiae pisowe :rep:xnu
Kapracon F.2 B F-, obpuanewsi s nponcre, 2 - Iposse o padome crepuu xapeacon I BONHMLX
0 ON0p, 4 — NPOXOALINE PAGOUNE CTEPAIH KAPKACO F-4; 3, 6 ~ JIOPHI PACHPCACTEHHIX [wnp(:muzcxux) Mo-

X MOMETON, PHLACPXHMACMBIX CETEMISMN CLTK

MenTon b n,mum W wa omope, 7 § — owopw acicraue;

rnapuBie GanKMm MOHOAMTHBIX pebpucthix  UPWHUMAIOT 1O TPEThEMY HPOACTY TTH-
TEPEKPHITHI, ONIPEACAOT N0 MeToay Hpe-  NPOACTHOR Gamku
ZIGTBHONO  PABHOBECHS TAK Ke, KaK JuIs Tpysbl, UPHAOKEHHBIE K OCAM TNABHbIX
pureseit CGOPHLIX TepeKpLITHi (e § 43) 32 610K, NONHOCIBIO BOCIPHHIMAIOTCS ONO-
PACHCTHbIH MPUHMMAIOT NponeT | Gaiki b pamu (KononHamu) OWH He BANSIOT mHa
ocsix onop (prc 193,a) OnopHbie  NMPO-  ONOPHbIE MOMEHTHl H TOMNEPEHHbIE CHITBI
NeTHRIE MOMEHTBI W ITONEPeYHble CHABI B IIABHBIX GAN0K, 10TOMY B PacueTHON
L MHTOM 1 Upo-  CXeMC TNABHBIX GANOK X HE YKA3bIBAIOT
netax  MHOromnponeTHoi raasHoi  Gamku  COCpeOTOYCHHBIC HArPY3KH OT [EPEKPbITHs
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onpeseaAioT BeMUMHON ONOPHBIX peakuuil
BTOOCTENCHHEIX 510K Be3 yiera

THBAIOT KOPHITOOGPA3NOH CeTkOf 7 wan

pasp
HOCTH

Tax xak Macca raasHoi 6Gamkm co-
CTABAACT HEHAHTEBHYIO /IOI0 OT COCPEAIO-
TOYEHHBIX [PY30B, MEPENABAEMEIX BTOPOCTE-
TeHHBIME GATKAMIL, TO PCKOMEH/YETCA pan-
HOMEPHO ~PACHPEACTEHHYIO HArPY3Ky OT
MACChI IIaBHOM OAJKH IPUBONUTD K COCPE/IO-
TOYEHHBIM IPY3aM, NPUIOKEHHHIM B MECTaxX
ONUpAHMs BTOPOCTEIEHHBX 600K H PABHBLIM
Macce ydacTka rnapuoil  Gankkm  Mexy
BTOPOCTENEHHbBIMHU GanKAMM

ITonGop ceuenns paboueir nposonLHOH
apMaTypel B UPOJETAX M HA  ONOpax
rnasHoil GaJKH HHYEM He OTAMYAETCH OT

or,
3 c marom ne Gomee 10d paboveit
apMaTypsl m jmaMeTpom He Memee 0,25
AMaMeTpa pabounx crepuei (cM puc 192)
OO6BMHO OTrHGH B IIOCKMX Kapkacax We
YCTPAMBAIOT, TAK KaK 5TO  CYHECTREHHO
YCAOKHSET HX M31 OTOBICHME

Tlpu apMUPOBANHH MOHOAHTHBIX PebpHC-
THIX MEPEKPLITHii CRAPHBIMHU CETKAMH 1 Kap-
Kacavu NOCIE/JHUE YKIABIBAIOT B CAE/YIO-
mem Topsike [TpeasapuTenbio B onanyoxy
YCTAHABAMBAIOT IUIOCKAE CRAPHBIC KapKachl
TNABHBIX 1 BTOPOCTENCHHAIX GANOK, HIDKHNC
CTCPKHW KOTOPBIX COCMHAIOT CTLIKOBBIMH
CTEKHAMIL, B [1BNbIX GAJIKAX PAIMEUIAIOT

nojbopa ceyeHus apmatyphl
HbIX  Ganox  BbicoTy cedenms rAaBHpiX
Ganox upmuumaior (18 1/15) ot mx npo-
neros, a wupuyy b= (03  0,5h Haknon-
HBIE CEUCHWS TNABHBIX Ganok paccuuThl-
BAIOT HA TIONEPEYHYIO CUAY B COOTBET-
CTBUM © yKasauusMu § 24, DU TOM Ho-
cun: ¢

P
ToM 1,3 IPOTUB CIUIL OT NOMNOI HarPy3KH
DTUM  YUMTHIBAIOT  BO3MOKHOCTh  BO3-
PAaCTAHMA [ONEPEYHON CITBL  BCIENCTBHE
TIEPEPACTIPENENICHIA MOMEHTOB 110 AUTUNE
Gasox

B Mecrax nepeceuenus BTOPOCTENEHHON
W rnasnoit  Ganok  Haj  KoNOHHAMM B
BepXeil 301 TaBNON GATKM MepeKpeul-
paercs pabouas apMaTypa IIHTBI, BTOPO-
crenennoii u rnasnoi 6atok  [Tostomy
NpH pacucTe ONOPHBIX CEYCHMI  1JIaBHOM
Ganku paccTosnMe @ OT LEHTPA THKECTH
PACTAHYTOl apMATYPBI 10 KpaiiHero cxaToro
BOJIOKHA NPHHMMAIOT 6 9 M (U OftHOM
pAIe apmMatyphl B Kaxnoif 6anke) Onupanue
BIOPOCTENCHHEIX GAJIOK Ha riaBHLle GaiKu
nponspoaaT 1o pruc 10:

s. APMIUPORANNE FIABHOI GANKH ILIOCKNMH
BIMH Kapkacamu, APMUPOBAaHKC IJ1aB-
i Ganox resockw CBAPHbLIMM KapKacaMu
ABAAETCH OCH BHOM

2

cotxu, crap-
HHC TIOCKHC COTKM IUINTH U NAZIOUOPHbE
ceTia BTOpOCTeNenIbIX 60Kk

§ 46. Monoamrnbie nepekpbiTust
€ TUMTaMu, PaGoTaIouMVH
B JBYX HATIPABJICHUSAX

1. Koncrpyktupnas cxema. B cocran
KOHCTPYKTMBHOM CXCMbI NEpeKpBITHii (cM
puc 156) mxomsr nawmh 1, paGoraiomue
Ha W3rub B JIBYX HANPABICHUAX, M [OA-
JiepuBalone WX Gamai 2 Bee saeMenTh
NEPEKPLITH MOHONUTHO cBszaukl  Pasvep
TUMTEL B KQXA0M HANDABICHMH JOCTHIAET
7 M, ormomenue cropon I/l 15
bBanku Ha3Hauaior OJMHAKOBOK BLICOTHI U
PACMOJIATAIOT [0 OCHM KOJIOKH B ABYX
wanpannenuax TOAUMHA WIHTBL B 3aBUCH-
MOCTH OT ¢ Pa3sMEpOB B njaHe W HATPY3Ki
MOKET COCTaBaATLH 5 14 cM, HO He menee
asly — 1pu cBOGOANOM OmupalEH I 5ol; —
TPY KECTKOM 3a/€NKE KONTYPA IUIHTHI

TlepexpulTus ¢ IUMTAMMH, ONEPTHIMI 110
KONTYPY, NMPUMEHSIOT FABILIM 06Pa3oM 1o
APXHTEKTYPHBIM COOGPAKEHHAM, HanpHMep
L5 IEPEKpHITUSt BecTUBIOA, 3ama 110 pacxo-
uy dpdeyphl W GeToHa ITH HEPEKPLITHA

APMHPOBAIHC BHIIOJIHAIOT NPOACTHBIMH
OMOPHBLIMK ~ TAOCKUMM  Kapkacammu  (puc

193,6) B uensx oxoWoMuM MeTarna B
Kpaiiiix nporeTax cpeannii kapkac F-2 B
CoOTBETCTBMN ¢ OrHGalOwIEH Moot BLPAD-

HCHHBIX MOMCHTOB OBpLIBAIOT, Ha ONOPAX
HAIOMOPHbIE KAPKACh! 4 CIBUIAIOT MY
coboif, crepxkin 3 xapkacos F-3 cpeimx
nposnetos  obphiBaloT Y omop  cxarnic
CTEHAH 1II0CKHX CBAPHBIX KAPKACOB OXBa-
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, UM ICDEKpHTHA C
Ganu-ml,mu mMTAMK NpH TOf Ke  ceTKe
KOJIOHH

2. Pacuer u apMupos:
ThI, B aBYX
(I/l;, €2) NpH CTATHYECKOM HAIpYKeHMH,
PACCHHTHIBAIOT KHHEMATHNCCKHM CLIOCOBOM
10 METOJY TNPE/EABLHOrO PaBHOBECHs (CM.
§ 43) Pemenne 3a1a4M CBOAMTCH K Olpe-
JICTEHWIO ILECTH HEM3BECTHBIX MPE/eTbHLIX
momenton (Mg, My, My, My, My, M'y) u




Tabmuya 27

mesay

Lty

s

COOTBETCTBYIOIMX WM [IONIANEH Cevenns
paboueit apmatypet 1140 iy Tpennei napst
I npImMMAIoT 24, = 09k, 3azaBascy coOT-

B IPANMLAX, PEKOMENAOBANNEIX B Ta6n 27,
3a/auy CBOANT K DCLICHMIO YPABHCHHS
(603) ¢ ommM HemsBeCTHSIM (HATpHMED,
M)).

Ecau nanta uMeeT O MM HECKOTbKO
©BOGOANO ONEPTBIX Kpaes, TO 1O HaiieH-
HOMY 3HAQUenuwio M; ¥ TPHHATHIM COOTHO-
HICHTAM MOMEHTOB OTIPEACAAOT OCTANbHbE
TIATH HEM3BECTHBIX MOMEHTOB

TaUTh MpONCTOM MeHee 2,5 M apu-
PYIOT CBAPHBIMH DYTOHHBIMM CETKAMI, 3B-
a

pacnpnnenennan narpyska g+

h=l= oA WATH

= 600/45 ~ 14 CM, TLINTY APMUPYIOT CRAPHHIMH

cerkamu w3 cranmn xiacca ALl umamerpom

6 i, R, =355 wlla, =, 9(14 - 1,5)=

=1l a

P, B xpaapaol e M, = M,

CTopos I ommpaoTc CaoBouio,

mn'mM M=M= My=My=

Tlo dropmyste (603), ma | m astse

M= (g +0)P/24 =10 60724~ 172 xH M~
2172 10° H wmv

9hy =

Tromazs cevenns apmatypu ma | M mmiw
A= M/Rzy = 172 10%(355 110) ~ 440 mu®

u
ay Tpn Lih<
< 1,5 NPHMCHSIOT CCTKH ¢ KBAAPATHHIMU
AUCHKAMH M OJMNAKOBLIMH /IMAMCTPAMH
paGouix CrepkHei B OGOMX HATIABICHHSX,
a npu ommomenmn [/l > 1,5 — cerkn ¢
TPOJIONLHBIM  PAaCITOJNIOKEHHUEM paGo-mx

JBe mWioCKWE CeTKn © Knai-
arHbiMm sueiiKamH T1noaAN, Cevenna Crepkich

na | M Kmkuofi cerkm pamma 05 x 44 =
=22 cm? To pannsiv upwiok 10 npmnu-
MAOT B KaKIOM CeTKe BoceMb  CTEpKHCH

Ay =226 oM® (+0,2%)
" Tipuvep 2. Onpexeimth wiomah cewenms
n

cTepineH, KoTophie
KyaspHo aannomy uponery Ilo umpmlc
PYAOHBL CETKH COCAMHSIOT PAGOTHM CTBIKOM
(M puc 36) Han Gaikamu (8 bepxmeii
MACTH TUMTEL) PACKATHIBAIOT CETKH C HO-
TIEPEUHBIM PACTIONOKEHHEM PabOUNX CrepK-
Hefl, WHPHY KOTOPHIX HPUIMMAIOT PABHOl
TOMOBMNE  MCHBIIErO TpofeTa mAMTH B
KPaiifMX (PONETAX HOBEPX OCHOBHBIX yKia-
JBIBAIOT JOUOMHITENbILIC (DYAOHHbIE I
1ockne) cetki (oM puc 189,6), a B yrno-
BBIX [AHTAX B HEOOXOAMMBIX Caydasx —
AononuuTenbubie crepikun MX 3apoasT W3
UPOACTA 32 0CH TIEPBOI IPOMEXKYTOMNOI
onopul na '/, MeHbiero nponera [lnurel,
T B ABYX ap-
MUPYIOT CBAPHBIMM TLIOCKHMH MM PyJIOH-
WBMH  COTKAMM  C TONEpedHOl  paGoteii
apmatypoii knacca A-IIT auamerpom Gonee
6 MM 1o ananormi ¢ GanoOuHbIMM TUW-
ramu (. prc 190)

Tlpuviep 1. Onpexennrs, wiomazs cevenn
paGoteli apMaTyPHI KPAKPATIHON LM T, CBOGOMIO
onepToli N0 KOHTYPY CyMMapuas paBiOMEpHO

paGoueii otlopuoi)  apmaryps
KBAADATHOM TUHTH, KECTKO 3AAC/AHION 110 KOH-
TYPY, 10 sankbiM pmcpa |
e M, = My =
My = Miy = My, Mo nan-
i T8 27 Moy = 30, M,

To dopmysie (603), Wa | w winsi cropo-
Whi T

=n(g+ 0492 =

08 10 6/49,2 ~

~ 585 xH m~ 585 106 H mm,
My = 13M,, = 13 585 10° H vy =
=7,6-10° H mm

MsruGaiomiil Movient B npoiiere xpajipat-
HOH IUMTH, KECTKO  3aACIAuHON 10 Beem
CTOpORaM, CocTaniser

1) 10 OTHOWEHMO X MOMEHTY KBaAparHoit
WAMTH, CROGOAIO OnepTOll 10 KONTYPY,
(0,585/1,72) 100~ 349,

2) o omHOWCHAIO K MOMeHTY Ganounol
nanh
08+ ) g+ o)

100 ~
492

13%
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TlonyHenible AHNbIE YKATHBAIOT 1A BHICOKYIO
IKOHOMHUHOCTS, KBAZIDATHKX THT, KECTKO 316~

cooTneTCTRyIouIie rpy3onuie nomam Tloa-

JANHAIX 1O KOHTYPY, 0COGEHHO N0
X GAN0MHMM IIMTAM OXOHOMHYHOCTD TAKMX
JIMT YMEHBUIAETCA TIO MEPE YBCIMYSHHS OTHO-
weimsi £,/l, Tpn omowenwn [/l > 2 penmuunn
NPOJIETHLIX MOMEHTOB B IIWTAX, 3ajIENAHHbIX
(OTEPTHIX) DO BCEM CTOPOHaM, NPHGIWKAKOTCA
K BEIMMHAM MOMEHTOD B 3ajenianmbix (Co-
GO0 ONEPTHIX) GAIOHMIX IINTAX HACTONBKO
GmsKo, 4r0 pasimAnel MeK1y HME Ges yiepoa
MOKHO mpeReGpeun

TLomans cevenus apMaTyps Ha | M WIHTH
4, = M /(Rz) = 585 10%/(355 110)=
= 149 mm?,
Ay qup= My, [R2,=T6,05 10°/(355 110)=
=192 mm*

ApMHDOBARYE B TDOJIETE BHIIONHAIOT, Kax
ma puc 162; ma omope — xax ma puc 1906,
Te W B UDONCIE, W A ONOPAX APMATYDY
COBMPAIOT H3 JBYX IIOCKIX CETOK C KBAAPATHLIMH
aueiikamn_TLIOMAL, CoeHns CrepiHeii HA 1 M
uponeTHoil cerxn papma 0.5 x 149 = 0,75 cm?,
a onopioii 0,5 x 192 = 096 ew? Mo aanmsim
npwiok 36 mpummMaor ma | M mposeTHO#
cerkm Tpu crepkns d=6 mm xacea A-IIL
a onopnoil Tpn crepans d=8 MM Kiacca
AT

3. Pacwer u apvmporamme Ganok. Ha
61K MOHOMHTHBIX PEGPHCTLIX HEPEKPHITHiL
€ nIMTaMu, paboTAIONMMH B [ABYX HAlpan-
DICHSX B 3aBHCHMOCTH OT  COOTHOMICHMS
UpO7ETOR IMTH, ACHCTBYIOT 1AM TPEYTOMb-
nas cuna Fy, Wi

Has WArpy3Ka Ha OATKH 1O KOPOTKOMY
o 1, Hyser
cocrananT,*

=@ +vl2,
Fo=(g+0)l,Q2h—1)2

MaxcHMA Tbas HHTEHCHBHOCTD HAI Py3KH
wa | m Gamku cocramnsieT

TpeyroabHOi

(636)

RN
3
oTkysa (g + ), = (g + )y,
TpaNenenaaEHo
L+l —1
Fy= 20 g o)y =

(212 —h)

Fy

%h(g-#v)x (637)

(g+0) (638)

orxyan (g Foh=(g+ v =g +0),

3 WATPY3OK MOMEHTB 02O~

nponeTHOR cROGOIMO AeKamei Ganku
=(g+v)1}/12,

My = (g + v)h 31 - 17)/24 (©39)
K s1umM Momentam neobxoammo 106a-

BUTD MOMEHTHL OT Ganku wu or

PABHOMEPHO PACHIPE/IENEHHOT HATPY3KH, IpH-

Xopsmelica Ha WHPHHY Ganku
MpuorouponeTiLe Hepaspesubie Gaiku

UEpeKpLITHIT C© ruWTamu, PaGOTAIOIMMH B

(puc  194), papmble IPOW3BEACHUIO PABHO-
MEpHO PACTIPESIENeNNOR HArpy3KH (g + v) na

Puc. 194 Pacternas cxema Gaiox uepexpuituit
© wmTamu, B 7YX

ABYX aCCHHTBBAIOT 1O Me-
TOAY MPEAEnbHOro papiopecHs 3a pacer-
HBIC TIPOACTHL TPUHMMAIOT PACCTOAMMS B
CBETY MENIy KOJNOHHAMHM WM PACCTOANMS
OT OCH ONOPBI Ha crene (pH cBOGOAHOM
onupannn) A0 rpand neppoit komonnsl M-
TMGAIONME MOMENTH C YUETOM mepepac-

TpeAEACHMA  yeunuik 1o jumme  Ganok
TIPUHUMAIOT
B NEPBOM OpONETE M HA  LIEPBO
UPOMEXYTOMHOI Onope
M =0,1M, + (g + v)[3/11, (640)
B CPEANMX TPONETAX W HA CPE/IHMX
onopax
M =05Mq + (g + 1)13/16 (641)

@~ cxema TpYIONOi WIOWAM, NPHXOMIMCHCA 1A 1O~
nepensie 1 ik, 6 -

ii Gasike MOMENT B cpeji-
Hem nponere npmmmamn He Meree MoMeHTa.

ABYCTODOWNCH MATPYIKH, 8 — MITCHCHBHOCTD
cTopoweil Harpy3KH
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M =04M, + (g + v)15/24, (642)



rae M, — moment B npocroit  Ganke,
oupenesemuii o (opvyae (639) B sa-
BHCHMOCTH OT POZid HArpy3xit
TPMUATENBHBIE MOMEHTBI B HPOACTAX
OMPECIAIOT TIO JMOPE MOMEHTOB, OTBEUAIO-
el ACHCTBUIO TOCTOAHHOM HArpy3kH BO
BCEX TIPOACTAX uepes Bep-

Ha oraeLEble yuacTkn (puc 195,6) Baju,
PAsAENAOIME  UCPEKPBITHA HA  KECCOHb,
MOKHO PAcHoONarath HAPAIEIbHO €ro CTo-
poram (puc 1954 W 6 — IpAMOYTOMb-
Hble KeCCOMb) WIM TOA yriom B 45°
(puc 195,68 — nuaronanbuble Keccomnl) B

IIFHEL OPIWMHAT PACYETHHIX OTIOPHBIX MO-
MenTOB
Tlonepeumbie cuabl

Qi =05(F + glo) — Mp/lo,
Qp = 05(F + glo) + My/lo,
Qb = Qa = Qe = 05 (F + glo),

e F — nonwas warpyska Ha Gankm, onpe-
JIeTEMas B 3ABHCAMOCTH OT POAid Harpy3ku
110 hopmyne (636), My — MoMenT na nepsoit
HPOMEXYTOUHOH OTlope

Topsinok noxGopa cevenmii Gerona, ap-
MATYDH U NDHHUMI apMEDOBAMA GAIOK
PeGPHCTBIX [EpeKPBITHA ¢ TAUTaMu, pa-
GOTAIOUMMY B JIBYX HAPABEHUSX, TAKOH
Ke, Kak ¥ /118 raasueX Ganok peGpuctnix
UEPEKPHITHI ¢ GANOYHBIMK IAHTAME (CM
puc 193) B Mectax mporycka Koaomn
HUKMIOIO MOWT@KHYIO apMaTypy OMHOPHbIX
xapkacos F-4 6anox obpuisator. Ee coemn-
HAIOT TIOCJE MOHTAXA KAPKACOB AONOMHU-
TEALUBIVH  CTHKOBBIMH CTCPKIAMH 3 10
ANANOIMM ¢ KAPKACAMH  BTOPOCTEHEHHBIX
Ganok (em puc 192)

4. OcoBennocTn  POCKTHPOBAHNS
COMMBIX  NePEKPRITHIE.  Tlox  KecconHbIMU
(sguynnvE) (pue 195,d) nonumaioT nepe-

(©43)

Kec-

cydae TnaH noMemenis He
CTECHEH yKa3aHHBIM COOTHOMIEHHEM CTOPOH
W Moxer 6wTh bonce BhTmMyTHIM o
Pacxojly Kene3o6eToHa NPAMOYTOAbHblE W
JIMArOHaJIbHble KCCCOHHRIE TIEPEKPhITHS PaB-
HOUEHHB

TLrMTHL KECCOHMBIX TEPEKPHITHH pacciu-
THIBAIOT, KAK TUIMTBL, OEPTHE [0 KOHTYPY
Tompiny NAMT TPHHUMAIOT He  Merice
3 cm. Ilnwty wpomerom o 125 ™
aPMUPYIOT  KOWCTPYKTHBHO M3  pactera
4. .5 crepxmeii w3 craam  kmacca Bl
sMametpom 3 5 MM ma | M mawmTh B
KakIOM HAlPABICHHH

BricoTy nepexpecTHBIX 6a10K KeCCOHHbIX
[EPEKPBITHI [PHHUMaIOT B 0GOMX Hanpas-
JIEHMAX  O/IMHAKOBOH, TIPH JTOM  CTEPKHU
paGoucii apmaTyph 6anok ¢ GOTBLIMMHE
M3rMGAIOIIMME  MOMEHTAMH  PACITONArAKOT
HWKE CTEPRHER Gatok € MEHbIIMMH MO-
MenTami Banku  KECCORMBIX  TICPEKpHUTHil
nponetoM [, W [, onmparommecs Ha Crenn
M NG MMCIOIME TIPOMEKYTOTHBIX KONOHI,
PACCHMTBIBAIOT YIPOILEHHBIM CHIOCOBOM HC-
XOMH M3 MeTO)a pacucrta maMr, pabo-
TAIOMMX B JIBYX HANPABICHIGX, KaK yIpy-
rUX cucTeM

J1st I0A0C, PACHONOKEHHBIX 110 Cepe/id-
HE MMT, CBOGOAHO ONEPTHIX TO KOHTYPY
(puc 195), u3rubaronme MOMEHTBL HA ¢/WHH -

KPLITHS € [UIMTAMM, pPabOTAIOUIMI B
APYX WANPABICHIHX, W pasMepamm sucek LY IMPHHBL oupeienmior mo dopmyne (¢
Ly mepekpemmparonmxcs  6anok 1000 YHCTOM BAMAHUA KPYTAIMX MOMEHTOB)
2 v Kecconnbie 1mMOTONKH WMPOKO 7 B
TPUMEHSIOT NS TepeKphiTHs  TposcTop M, = g ;iv., M;=q;%u,, (644)
BHICTABONHBIX 3Q710B, BeCTHOIONCH, Cramuii 2
MeTpo Yacto npomekyTkd Mekay pebpamu
BANOAMAIOT CTEKIOGETOHHBIMH, ncrl’:ﬁmuu— e v =1- ‘MS'
HBIMH, KEPAMHYECKMMH M APYTHMH KaMHs-
MH CTOMMOCTE KECCOMMBIX TIOTOJKOB 607€e  [11s CPEAMHX ILIHT, 30/anubX 1O KOR-
BLICOKAsl 110 CPABHEHMIO CO CTOMMOCTBIO  TYPY,
PEOPHCTHX  [CPEKpBITHI ¢ GajouNBIMU 2 2
nauTaMM My =q; 50, My =q, 72 va, (646)
[Momemenus, najg KOTOPbIMH  yCTpau- 24 -
BAIOT KECCOMMBIC TOTOAKM, PEKOMEHYETCS 647
NPUHUMATL B OAANE  KBAAPATHOA  Mim (©47)
IPAMOYTOLHOI HOPMBI € OTHOIICHHEM CTO-
pon L/l <15 (puc 195,.a). BurrsuyTic B M o1 ycnopuit
B nnane Gopro- ACBATH THITOB OJIHO-
BBIMH Gaskamu, o Iy MIMT, OHEPTHIX 110 KOHTYPY
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Puc 195 Cxemit nepexphiuii
a

ha, 2
5 - nockue cerki

T T~

Sankamn

1

.35

KECCOHME HOTOTKH © PEGPAMMN, NAPALICILHLIC CTOPOMIM NEPCKPLITHS,
6= PI3ACACHHEN NCPEPHTHA GOpTOBBIMK WA OTICTBHME BOTA,
6~ C_AMArONAILNMMH PESPAMH, 2 — TPEXCIORHAR MIHTa, | — PEOPA mepexph
Goprobie Gwik; 3 — KOTONNM ¢ WATOM 10 7,0 M, 4 ~ CloN ML



Tabauya 28 3uavewnss M n Q B MAHTAX B GATKAX KECOUMBIX NOTOIKOB

Tl Bankn
Venms HanpaBienye BATIpABNEHHE
Iy Iy I, 1,
M, 0,0718,qa* 0,0715,gb* 0,1088,9, bi3 0,1088,4; al}
My 0,085,qa” 0,085, - -
Q - 0,585,4,b13 0.568,,a8}

Tpumenauie 8, u 8, — KOANPOUINENTE PACTDE/ETENAS HATPYIKH BIOTh KOPOTKOTO 1t JUTHIE-

WOTO  HaupapAeivli, pHTHMACMbiE 10

o omowenwo b a, b koxpdumment, 3a-

BuCsIMiT OT wena pebep (rabn 30), g m g, — pacueTHas Harpyska wa 1 M? noronka 6e3 coberBennoro

Beca pefep # ¢ COBCTREHRbIM BecOM pedep
pebep

Tanuya 29 Kovpmmenrsa 5, w 5, pacupesiencunn narpysxn

Ornomeiye

Snanenus bja

K 12 14 16 18 2,0
& 0,675 0,794 0,867 0913 0,94
8, 0325 0,206 0,133 0,087 006

Tabauya 30 Kospduumenr 5

Kosmsecrso Ganox 1 Hovep Barci or xpas & cepeanmc (v puc 195,a)
Ranpasaenuy [ win Iy 1 2 3 4 5 6

2 0,869 - - - - -

4 0,594 0,962 - - - -

6 0,440 0,787 0976 - - -

8 0,347 0,648 0,869 0,986 - -

10 0,286 0.547 0,748 0914 0,992 -

12 0242 0,470 0,667 0,822 0935 0,993
Tum |~ CBOBOANO ONIEPTAR TUMTA N0 BCeM  TIPOTHOB GAIOK OMHAKOBOH KeCTKOCTH

CrOpoHaM, THI 2 — TpH CTOPOHBI ONEPTH
CBOGOANO, @ 1A KECTKO JAIEMICHA 1 T 1 ,
B UE/ISX YUPOUICHHA OTHICKAHUS HPOJETHHIX
M OHOPHEIX HIrUGAIOUMX MOMEHTOB HCTION-
YIOT CleUHALHIE TAGIHWL

i

NPONOPUMOHAIIBHEL MOMEHTAM, KOTOpble, B
CBOIO OYePeib, TPONOPUHOHATBHLI HAIPY3-
Kam

5. OcoGennocTn npoeKTHpOBANAN  TPEX-
caoiin0ii mimTe. Moo muTHbIe Wi CBOpHbIE

pu | MeRy
W HOMEpeuHbIMI GATKAMU @ M b MOMeHTHI

B CPEUHMX GAIKAX KCCCOMHBIX TOTOJKOB
cocTapsioT
M,y = bM, u My, =.aM,, (648)

e M, u M, onperensior no Qopmy-
sam (644) u (646) wmn TaGmamam
MOMEHTEI i TOTICPEUHBIE CHIILL B TUIATAX
 BATKAX MOKHO ONPEnelaTh 10 Taba 28,
COCTABNEHHON HA  OCHOBAHMM TOrO, 4TO

11 B M Bowmpenso /I I' Cysopkmn

Mitor T (puc. 195, 2), pagoTaso-
MHe B BYX  HAUPABICHMAX, PACCHHTH-
BAIOT, Kak Crtowmsle Bepxumii cioii pa-
GoTacT ma cxaTie, a MUK — Ha pac-
THKCHHE,, CPEHUIT CII0M PABOTACT B OCHOB-
HOM WA CKamwBamMe  ViuTHBAZ, 4TO
CKAILIBAIONIHE HATPSKCHUA B ILMTE 10 Be-
swsmme nevemnar (0,2 0.8 MITa), criemmast-
HOii (XOHCTPYKTUBROM) APMATYPHI /UTA CORAH-
HCHIIA CPEICro CHIOA C HHAKHMM H BepX-
WM. HE HPEAyCMATPHBAIOT
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Cx
MAlOT CWiIb  CUerUleHHs  GeToma  OjHOro
Cnos ¢ ApYrEM, conm cpenuuﬁ a satem

CTBEHHBIX 3j@HWii TPEOYETCH YBENUMCHHBE
(HPOTHB YHHGUIMPOBAHHOTO) AT KONIOHH.
CHopHble KOHCTPYKUMH YaCTO OKA3BLIBAKOTCH

Bepxﬂ“ﬂ CI10i yK:

Takoke mpn Gomsmx
(i

nepuozx
Gemﬂa Bepxnm [ APMHPYIOT KOHCTPYK-
THBROH CeTKOH M3 CTEpAHEH cTamm Kiacca
Bp-1 auamerpom 4 . 5 Mm

Msruaroimme MOMEHTBL o

Hbie, APOOMILHO-COPTHPOBOYHLIE W JPYrue
UeXH) # TP GOIBILOM KOIMMECTBE TCXHO-
JoTIecKIX npoeMoB  oTseperuii MsroTos-

(opmyre (603) B 3aBucnMocTH 0T THHA
APMUPOBAHUA M ONMPAHUA KK JUI% CILIOMI-
woii et Ecau mIMTa omupaeTcs 1o
JBYM CTOPOHAM, TO €€ PACCHHTHIBAIOT Kak
npoctyio Gaxy. [l ynysuemis convect-
Hoit paGoTHI BCEX CII0EB TPEXCHOMHOM TITHTH
PEKOMEHIYCTCA  HACTh  CTepAmel  HipkHeit
ceTku oTrubath (He Gomee /3 or obmeil
paGoveil IION@AM APMATYPLI) Y OLOPLI B
BepXHUIE CIOM TMTHL

§ 47. Coopuo-MonomrnbIC
TepeKpbITHS ¢ HATOUHBIME IIHTAMH

C60PHO-MOHOIHTHEIE TEPEKPHITHS ¢ Ga-
SOMHBIMI TUIMTAMH HPHMEHAIOT B TeX City-
4asx, KOIAa [T OTICHBHBIX  TPOU3BOM-

nenne HBIX  TEpephITHIL
Tpebyer opraumamm Ha CTpoiike 1BYX
TIPOUECCOB MOHTAKA VIEMEHTOB M YKNANKH
TOBAPHOrO BETONA, MTO HEOGXOMMO 0BOCHO-
BATH TEXHUKO-OKOHOMHYECKHM PACICTOM
Ha puc 196 npusefena KomCTpyKws
670UHOr0 CHOPHO-MOHOIHTHOFO TICPEKPb-
THA, B KOTODOM 0OBEM Goiflee jemeBoro
MononuTHOTrO GeroHa coctapiger 30%, oT
OBIEro 06beMa KENCI0BETONA B TICPEKPHI-
MM JluMmeM  IIaBHOW  Gadgkk  9TOTO
TIEPEKPLITHS ABIASCTCA TPE/BAPHTEIBHO Ha-
IpSKCHIAN KeTeIOBETORHAR JOCKA, HA KOTO-
PYIO OUMPAIOTCA COOPHBIC HPEBAPHTEBHO
nanpskennbie  pedpucThic 1AMTEL  Mono-
JIMTHBIA GeTOH YKIAABIBAIOT B 1A3BI MEAKILY
cBopHbLIMM dieMenTaMu B uensx cosamia
HEPA3PEINOCTH IUIT B WBLI MCAKY HAME

Puc 196 Barounoe cSop
Mewron
Bamn

3~ onopnuii cTaKOBOfi KapKs

2~
4~ GeTon samonoTHIMB LI

wita,



JUT BOCHPHATHS OTIOPHBIX MOMEHTOB yCTa-

HABIMBAIOT CTRKOBLIC OUOPHKLE KAPKACK! 3

b pureneit K-

TajKOH HA ONIOPAX CTHKOBBIX CTepAKHEH I
(oM prc 119).

Copmectnas paGoTa cGopHBIX npenBapu-

TELHO HANPSIKCHHBIX Y1EMEHTOB H MOHOIHAT=

THTIOBLIX 9NEMEHTOB (KONOHH, Kanuteneil n
IHT) WA CTICUMATMBAPOBAHHBX  3ABOTAX
cBoproro xeieaoberona Tlpu  moesmbix
narpysxax ma nepexpwimie 10 KF/M® u 6o-
fee cOOPHBIE 6eIBATONIbIE  MEPEKPHITHS
oxomoMmince  COOpHBIX  amoumex  Mx
MOHTHPYIOT 13 TPEX 2J1eMEHTOR : KaITe/H 2,

Horo Getoma B niepe-
KPHITHAX 06eCTIeYnBACTCA BILIOTh 10 HX Pa3-
pywenus Hanboiee 5KOHOMHYHO MOHOIAT-
HYIO YACTD TIePEKPEITHS BHTIOMHAT 13 GeToHa
HA MCCTHBIX 3ATIOIHHTENSX (KepAM3UTE,
TepmosuTe, s rywwed  cpssm
cGOPHOTO BETOHA C MOHOJUTHBIM H3 KETE30-
Geromnoii ROCKM (qHAWA TABHOR Gatku)
BBUIYCKAIOT XOMYTHI

CBOPHO-MOHO/HTHBIX KOHCTPYKLHAX,
KAK W B TOAHOCGOPHBIX, HET HEOBXOH-
MOCTH BBITOJHATH TPYROEMKYIO U 0POr0-
crosmyio onanybky n momvocts B mix
poKo npes-

ii 1T TLE T 4
(em. puc 11) Kanutenn oBbumo mph-
HHMAIOT TIOJIBIMA M YCTAHABIMBAIOT MX HA
BRCTYnb koomn (puc  197)  Kanutemn
PACCHHTLIBAIOT KaK KOHCOIM KOJOHH (CM
§ 30) cmawana Ha MOHTAXHY!O HArpysky,
aTocie HaGUpPanHA POESKTHOM IIPOYHOCTH —
Ha TOJHYIO HAFPY3KY B CTaWM IKCIUTyaTa-
umn Pacyetnyio apmatypy yKaaabiBaior
B BepxHedl 30He GeTOHA 3AMOHONHYHBAHWS
Creuk KanuTenell APMUPYIOT KOHCTPYKTHB-
HO, TAK KAK OHA MCIBITHBAIOT B OCHOBHOM
CKMMAIOWIHE HAIPAKCHHS

H -

BAPHTCIBHO HATAKEHTYIO APMATYPY 1 B TO
K€ BpeMs, Kak B MOHOJNMTHOM KENe3o-
GeToHe, AOCTAralOT NPOCTPAHCTBEHHOH pa-
GOTH KOHCTPYKUMH, TO3BONSIOWIEH J0M0I-
HHTENBHO CHIKATH PAacXoj CTami u Gerona
HA CMHMLY TIEPEKPLIBACMOH TIIOIANK
‘GopHbIE ONATYBOUNLE HIeMENTh CHOP-

HO-MOHOITHTHBIX TIEPCKPHITHIi PACCHUTLIBAIOT
Ha BOCHPUATHE MOHTAKHBIX HATPY3OK, Mac-
Cbi MOHOIMTHLIX HaCTell, BETOHMPYSMBIX 11
CTPOHTENLHOM NTOLIA/IKE, W MACCH CBOPHBIX
nementon  Hapsny ¢ apMaTypoi, ineotxo-
JMMOJi JUIS BOCHPMATHA OTHX HATPY3OK, TIPH
MCOTORICHUH ICMCHTOB B HMX YKJIA[bl-
BAIOT OCHOBHYIO (DACYETHAS M KOHCTPYK-
‘TUBHAK) apMATYpy

CHOPHO-MOHOJMTHBIE TICPEKPLITHA B CTa~
Jn axcnnyamunu PACCHUTBIBAIOT M0 METONY

Kak

cTaTHYECKH monpeucuum,ue cuctembr Jlo
HAGHPANUA MOHOIUTHLIM GETOHOM MPOCKT-
1Ot HPOYNOCTH CBOPHLIE EMEHTEI CBOPHO-
MOHOJIMTHBIX IEPEKPITHI PACCYHTHIBAIOT HA
MOHTAKIbIE HATPY3KH Kak CBOBOIO OmEp-
Thie Haiku

§ 48. Coopubie Ge3bajiounbie
Ilcptl(pl:ll ns

TpocToTa U OJHOPOAHOCTH KOHCTPYK-
1t MOHOJMTHBIX Ge36aI0UHbIX MePEKpHITHit
(oM puc. 155) manbonee cooTReTCTRYCT
P CepPUItHOTO 3T X

"

TATE KaK
Gamkn VX HpOSKTHPYIOT HCPA3PE3MBIMI
TIOCPEACTBOM  CBAPKH 3AKIA/HBIX fieTajeii
Ha OMOPAX M BRIMOMHAIOT PEOPUCTHIMH HIH
MHOTONYCTOTHBIMH ONOPHBIC U NPOCTHHE
MOMEHTBI Ha/IKOOHHBIX VT C YH4eTOM HX
Tiepepacnpee/enus OnpeNestioT 1o JAHHLM
§ 43 Tposernas mmma 3 (cm puc 11)
OIMPAETCS HA MEKKOIOHHBIE TAUTH 10 YeTh
peM cTopomam W 10oToMy paboTact ma
w3rub kak nnuTa, paboTalomas B JBYX
Hanpapaenuax Ee Toaumna MeHbIIE TOMIM-
HEL MEKKOJIOHHBIX TUIHT HA BBICOTY HeTBep-
TH, HA KOTOPYIO OMMPAIOTCK HPOJCTHHE
Tkt Tlocne cpapku 3akiajgubix aerasei
BB MEK LY COOPHBIMH 2/IEMEHTAMM 3AMOHO-
Jmuupator  Getonom  Tlocae  Twarembuoi
CBAPKM JAKIAAHBIX JICTANCH W 3aMOHOINIH-
BaHUA WBOB HETOHOM MEKKOTOHHbIE TITUTH
paboTaroT Kak puresm pam

VAHTLIBAS BOIMOKIOCTD OMOBPEMENHO-
TO Pa3pymIenns MEKKOIOHHBIX M TpOeT-
HLIX TUTHT, CBOpHbIC 6e36ATOMNEE MepeKphi-
THR PACCHATHIBAIOT HA MONOCOBYIO HAPY3KY
TAK Ke, KK MOHOWTHOE Oe3banodnoe
MepexphiTue TIPOru6 HPONETHBIX ONEPTHX
10 MeTHpPeM CTOpoHaM Tanesei, cooTher-
CTRYHOWMI TPEIMHOO6Pa30BARMIO,

Sere = 0,0143q., I ((Eh?), (649)
Qere = 45M o/, (650)
My = PR, (651)
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Prc 197 K kowcrpyuponamtio kamrencit
4 6,0 ~ COOTRETCTICUNO T Tas, CIAOUINAN W IWIOCKAH KAINTEN | ~ MEKKOTORHHE I
VMO NOTHAHBRNS, 4 ~ WIKTAIBIC JCTANM, 5 — XOGOMNZ, 6 — CTHKODMC CTEpAI

WHIX CTOMMKOD § ~ MOHTAKNBIE CTONMKN 9 — payGHBOWHAZ 0Ck, 10 — PHCKH TeOMETPIECKIX oceit

Kauutens; 3 — Geron
GeTONHPODKE MOTAX-




TAE Gere — TIONHAS PABHOMEPHO PACTIPEAE/ISH-
Has Harpy3ka HA CIMHHMNY ILIONAHM

KOSpPHUICHTOM HazeAHOCTH ¥, = 1, COOT-
BeTCTByOmIas odpasopanio Tpeun, M, —
MOMEHT 05Pa3OBAHUS TPCUMMH HA SUHHLY
JUHHBL, B — TOMmWMHA HPONETHOR B

§ 49. Monomrnbie Gesdasounvie
nepeRpLITHS

1. Konctpykrumnas cxeva. MonomuTuse
e3banounic nepekpsITAA (oM puc  155)
IHPOKO MPHMEHAIOT /LI TIEPEXPLITHA XOIO-
AWILHHKOR, MACOKOMOMHATOR, TIOA3EMHLIX
METPO, Ize TP

HE THakae moronku. Takoe nepeKphiTue
COCTOMT W3 TUIMTBI | € KOHCOMNBIO 4, Kamu-
Teseit 2 1 xonomn 3

@ Verpoiictso kamiTencit B pepxieii wac-
TH KOJIOHH 0GYCTIORICHO KOHCTPYKTHBHBNI
nprumaMy 1) ofecnieteiienm 10CTATOuHOMR

Be36aT0uHbe. MOHOHTHBIC TIEPCKPLITHA
MO CPABHEHHIO C MOHOMHTHEIMH banot-
HLIMH MMEIOT CHE/YIONIMe NPENMYIIecTa
1) MCHBLLLYIO CTPOUTESLHYIO BBICOTY , 2) Melib-
IYi0 CIOKHOCTS BLITIOAHCHHS PaBoT: 3) 0T-
CYTCTBHE BBICTYNAIONMX peGep Ha NOTOJIKe,
MTO YACMICRIACT OTACTOMHBIE PAGOTH ¥
YAYHIACT CAHUTAPHBIE YCAOBMS JKCILIYaTd-
wm

TIpU BPEMCHHBIX HATPY3KAX HA TIEPEKPHI-
e 10 xH/m? w 6oiee Gesbatounne
HePEKpHTHS HKOHOMHUHEE DATOIHBIX

Tomuuiy MoHoTHTHOR ~ Ge36anounoi
WMTH hy IPHHEMAIOT M3 YCHOBMA He-
OBXOMMOR Ce KECTKOCTH JUIA THKEIBX W
Jerkux 6eTonon

by = Cfaz Yas)las =127 'fao)las
(652)
r7te I, — Pa3Mep BOBLICIO HPOTCTA THHTHL
TN IINTH TPOBEPAIOT H3 YCTOBHA
HeJIONY e Hs TIPOABIHBANKA C¢ KATHTETBIO

KECTKOCTH CONpAKeHMst IWIHTH ¢ Koxonnof, (PAC 198,a) m Tpysom, cocperotouenimiv
2) ofectietienieM focTaTouNofi npotnocTn B4 MeGOmbMON mwiomaxm  (puc  198,6)
T 1o TEpEKPBITHS npu

KOJOHHH, 3) YMCHBLICHHCM —PACHETHOrO
TposeTa TIMTHL M Bojlee  PABHOMEPHBIM
pacupe)(cueymem MOMCHTOB 110 LIMPHHE 111~

X UeAAX  TIOBEPXY  Kamwreleit
KOIIOHH YCTPAMBAIOT TAK HA3bIBACMbIE HA-
KanuTe bHble IHTH (YTOMUIEHNE TUIUTHE B
KOIOHHOH)

Be3banounbic nepekprTHs 1POEKTUPYIOT
HOA THIOBYIO BPEMEHHYIO HOPMATHBHYIO
warpysky 5, 10, 15, 20 u 30 kH/m?, npu-
HUMAIOT KBAZIPATHYIO WK NPAMOYTOLHYIO
CeTKY KOJIOHH, OTHOMIEHUC GOIBLIEr0 mpo-
JeTA K MEHLINEMY OrPaHMMBAIOT OTHOlE-
uneM [y/l, < 4/3 Tlepexpertus ¢ oTmorme-
wteM /1, = 1 (kpaxpaTnas cetka Konomm)

CTpOm €/ILCTBE HA HEMPOCATOMHBIX PYHTAX,

1 IV BeTpoBwX paionax m ceficmimi-
HOCTH He BHINE 6 Gaiuon

2. Pacyer wamnrean. JUisi MOHOJMTHBIX
€36 101HBIX NEPEKPHITHIL, PACCHHTLIBACMBIX
10 METOJly NMPEiETBHOrO PABHOBCCHS, PEKO-
MCIULYETCS UPHUHMATL KBAAPATHBIC WM
TIPSMOYTOILHbIC B ILIAHE KATMTEAU JIOMANO-
ro oucpramms (puc 198,a). 3a pacuernyio
TIHpUHY  KATIMTETH NPUHMMAIOT JMAMETP
OCHOBAHMSA KOHYCA HA HIKHCH HOBEPXHOCTH
TUIMTHL ICPEKPLITHA C TPAMBIM. YIJIOM PR
BCPIIMHE ¥ KACAIOMErocs BHYTPEHHEH 110~
BepXuocTn kanuten Hasnaucume ee ocno-
BAHO HA TOM, 4TO PEAKUMA ONOPBI pac-

naubosee
Hlar Kosonn oBHYHO IPHHMMAIOT 6 X 6 M
IMo anATOrHK ¢ GANOYHBIMHU TIEPEKPHTHAMM
M3 PACTSHYTON 30HB MCKKOJIOHHLIX moJeit
IUWTHE Ge3BATOUHOTO  TepeKpLITUS  GeTor
ueniecoo6pasio  yranaTh B pesyisTate
HOJYHAIOT OB/IErCHIbIC GeIBATOUNBIE Tiepe-
KPBITHS TIPH CYIIECT BEHROH IKOHOMMM GETOHA
. apMaTypel
Coxpansst 0/MHAKOBYIO TOJIMHY TITHL,
MOKHO TAKAKE POUIBECTH MECTHOE Y /1A TICHHE
SeTona ¢ 3amenoit ero Jerkuvu nycToTe-
JBIMY . CTCK/SHHBIMY, GETOHHBIMM WM Ke-
6i1okaMu  (BKiIa c
VRNAIXOR APMATYDM b PeSpA MeXIY HAMK

B GeTore 1ox yriiom 45°
JIyHIIIe TEX HMKO-OKOHOMIECKIE TIOKA3a-
Teu RABMIOANOT Y HEpeKPHTUR C pac-
weTHoi mwpunoit kanutemt ¢ = 031 He
pexomensyetes npunmvaty ¢ < 0,20 Otio-
wenns ¢/l u ¢/l oBbrHO npHIMMAIOT
008 012, a ornomenue hy/hy—2 2,5
TlonoBMIy MUPWHEI KalWTeTH onpenc-

JHIOT paBHON COOTRCTCTROMHO B HATIDAB-
R upmler()h [

a b=y

Sz e +0090 o

27" Yoh,

b

3> (653)
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Prc 198 Cxembt

a~ xanutenn

He.

wupavm s

6
104 COCPEAOTONCHIKIN A Ma/lofi ITOWATIKE. TYIOM; 8 2 — IMPAMUIL POAGHTH
DA KAMUTETN NOCTORWHOTO 1t JOMAIOTO Ouep Tamii

YION HAKIONA HUKHCH MACTH KAUMTE/H Hie
Goee 45°
TTPOUNOCTS KAIMTEIH U IANTLL 1A npo-
(puc. 198, 6, 6)  ecim
HA_ PACCTOSHMW X M COOTBETCTBOHHO
cobimonaercs yciobue
F = @Ry Uyho, (654)
F=(g+0)[hls = 4(x + ho)(y + ho)], (655)

U (gx + 2;(» jﬁx) 24 (Zj + Zﬁ% +2

=4(x+y+ ho),

)z
(656)

rae F — pacuernas npojaBiMBaionm@as cuia
€ KOXPOUUMEHTOM HAJEKHOCTH O HATPY3KE
Y > 1 (32 BHMETOM HArPY3OK, HpuIOKeH-
HBIX K BEPXHCMY OCHOBAHMIO TMPAMUIbI
MpojaBIMBANMA), ¢ — KodpdHIMENT, IR
THOKEBIX GETOHOB @ « 1, JUIA JISTKUX GeTO-
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108 ¢ = 08, U, — cpequtee apudmernicckoe
HePHMETPOB BEPXHErO U HIKHEro OCHOBAMI
MMPaMmILL TPOAAB/IMBanKMA (CM puc 198, 6);
ho — NOJE3NARK BHICOTA HA HPOBEPAEMOM
yuactke, 2 W 2y — pasMephl  HMKHETO

B

HATpABICHUAX X Y

JUis xanureneii nomaroro
PACHETHEIMU  CotenHAMM
198,2)

1) cesenne I—1 — y rpaun Koo

[ +a byt b,
U,,,—( = 7)2+(-2- )z,

THe a, W b, — pasmepbr ceyenus KOIOHHbI
2) cesenme 1111 — B Mecte n3zoMa xa-
mTesm

U,,,-(?J ;ﬁ)u(.‘l'_*z' bz)z; (658)

oucprans
ABIOTCA  (pHe

(657)



3) ceserme IM-111 — y rpam pepxiero
OCHOBAHMA KaATER

_(as+a, by + by
Un 7(ﬁ2 )2 +(7z 2

3. Pacuer mnTHi Ha MOJOCOBYIO HArpy3-
Ky. MOHOTUTHEIC 6¢36ATOUHBIE TEPEKPHITHS
PACCHUTBIBAIOT 110 METOJlY NIPEICBHOTO paB-
noBecus (oM § 43). B cTapmu paspylemus
TLIMTY PACCMATPHBAIOT KAK CHCTEMY IBCHBCR,
COCTMNCHIBIX  Meky COBOH JHMHCHIbIMI
nnacTHCCKMMH  wapuapamu (puc  199)
DKCHEPUMERTAIBHO YCTAHOBIEHO, 4TO AIA
wwTel HanGoee

(659)

Pacier Ha TOJOCORYIO BPEMERNYIO ma-
TPY3Ky TNPOM3BOJIAT, MCXOUA M3  yCHOBHS
PABHOBCCHA MOMGHTOB  BCSX O, TIpH-
JOKCHRMX K KGCTKOMY 3BCHY HPOTETOM
Iy —2¢;/2 w wmpmaoit I, (puc  199,a,
3e0 ABBI) OTHOCHTEILHO OCH, TPOXOJU-
Ileif 4epe3 LEHTP TAKCCTH CeHCHUA B MecTe
OIOPHOTO MHACHHOTO INACTHMECKOTO WAPHY-
PA M PACIOOKCHHOH B €0 TIOCKOCTH

1)

Gg+ob (025! <

SR, (g + A (660)

HATPY3KAMHM SBISIOTCH IIOJOCOBAS — Yepe3
NOJeT M CIIOMHA% — 1O BCeH TIOMA
T

Tlox nOX0COBOR HATPY3IKOH OIHOFO PAAA
namerell  mposierom I, B mpeseiBROM
PABHOBECHM OGPAIYIOTCS TPH NAPAIIETBHBIX
JMRCHALX  TUIACTAMECKHX  WIApHUPA  (pHC
199,a) B mposeTe munciiubiii  wapnup
obpajyeTcs 1o OCM 3arpyxeHHoi nanenH,
a onopubie MMHCHHbE WAPHHPEL OTCTOAT
o1 oceli GmmKafmmMX K HAM  KOJZOHH Ha
DACCTONHMH ¢, 3aBHCAIEM OT (OPMH 1
PA3MEPOB KANMTENCH , IPOIETHELH H OOPHEIC
TIACTHYECKHAE WAPHHPHI PA3/ICINIOT TANETH
na Apa kecTkHX 3pena ABBI

9

e ¢ - OT OMOPHBIX TIACTH-
YECKIX IIAPHMPOB 10 OCH BIIKAMIIKX K HIM
PR KOJOMH B manpapienun [y, Ay
A,, — TUION@/A CCUCHNS APMATYPLL B OTIOP-
HOM W B NPONETHOM INIACTHYCCKHMX MIap-
HUPAX B HPEAENaX OHOH NAHENH, Zgy,
Zgp — TUICUU BHYTPSHHMX 1D B OTIOPHOM
W DPOJETHOM TIACTHMECKUX TAPHUPAX

B nensx ynpomenus pacdera Pyxoson-
CTBO 1O PACYCTY CTATHYECKW HEOMPENEIH-
MBIX  Kele306eTOHHBIX KOHCTpYK Ui
(1975 ) pexomennyeT ypapucime pamio-
Becns (660) BhpakaTh Yepes Kod(HHIMCHTH

Osup = Asp/Asy 1 Oy = Agy/ Ay,

TIe Agy = Aggy + Agp — CYMMApHAS IIOIA

Puc 199 Cxembl JIHHOAHBIX DAACTHHECKUX WAPHUPOB.

4~ uph H00COBOI 1
W WpOTeTHME miACTH

yaxe 6~ upi cin
Kife WapHIpH

0fi narpyse, 1, 2 ~ coornercraci

onopsie



CeqeHNA APMATYPHI, TOTAA
(g + )l (1 = 2¢))*
8

< R Az %
x (e 7“» + ew)

Tipu paciete cpeqmux manereli pexo-
Menpyerca  npuERMaTh Oy, =05 067,

(661)

Kpaiinye nameiu ONOTHATENBAO Pac-
CHMTHIBAIOT HA WIIOM MO CXeMaM B 3aBit-
CHMOCTH OT crocoba onupanns

4. PacueT MINT Ha CILIOWIYIO HArpy3-
«y. Tlpu crurowHoii Harpyske B nposeTax
CPeNHMX TUINT OGDASyIOTCA TIACTUMECKHE
IAPHHPH, TAPATIEALHLIE PANAM  KOJOMH
(puc 199,6), pasieAronnIe ILIATY Ha YeTHPE

xectknx  3nema  ABBIJI  Han  wanoit
KANWTEALI0 OBPA3YIOTCA HETHIPE OTIOPHBIX
JUHEHILX | IUACTUNECKUX  WAPHUPA,  OCH

KOTOPHX OBLIYHO PACIIOTATAIOTCA TIOZ YIIOM
45° K pAIAM  KOMOWN, B UPOIETHBX
IIACTUYECKIX WAPHUPAX TPEUHHL PACKPHI-
BAOTCH BHU3Y, @ B ONOPHBIX — BEEPXY
T

Pacter BHTIOMNAIOT, HCXOA U3 YCIOBUA
PABHOBCCHA MOMENTOB BCEX CHI, NpH-
JoKeHRLK K wecTkoMy ameny  ABBIJ
(pc 199,6) — OTHOCHTEITHO OCH, MPOXO/TA-
@il MEpe3 UCHTP THKECTH CeHCIHsT B MecTe
OUOPHOTO JIHHEIHOIO IIACTHIECKOrO Wap-
wipa BI' w pacnoiosennoii B ero mioc-
kot TIpu 5T0M npeicibmas HArpyIKa
wa wetnepth nancim (aveno ABBIJ]) co-
crapuser a(g + o), Uentp Tskeern
HArpY3KK YAQICH OT ONOPHOFO  IUIACTH-
4ECKOrO WAPHIPA, TIOBEPIYTOTO IO YIHOM
45° K OCAM MAHCAM 1A pACCTOAHE

(662)

(/A —cyt /4= lei =

MoMenT Biienmeli HArpy3KU OTHOCHTITh-
1O OTIOPHOFO TapHHpa

- =

(663)

Onoprviii nmaciecknit wapiup Bl
OTKAUILIBACT OT HCTREPTH MANCIH TPEYTOiTh-
nux BI'J[, i BMec-

el Ha YrIoBOH TPEeyrombHUK
_gHoe ) @)
M= T )
2 312
_gr o)
6)/2

Torsta cyMMapHbiii MOMEHT BHEIIHX CHIT
M:MMMF(LZQ{’:%[M-

4
>
e+ pl,] . M%}

MOMENT BHYTPENHIX Cusl, feliCTRYIONTHX
B ICTINCCKMX APAMPAX 10 KOHTYPY
PACCMATPUBACMOTO  AECTKOTO  TATHYFOMTh-
woro asesa ABBIJ] oThocuTenmio omop-
HOFO TUIACTHYECKOTO IWIAPHUPA, paBeH

R,
M,

2)/2

b (Augy + Aup2) 23] (666)

Pacueriyio opMyiTy IPOTHOCTH HPOME-

KYTOYHBIX TIAHE/EH Ha CIUIONIHYIO HATPY3KY

SQUECKBAIOT, WCXONA W3 YCAOBHS paBHO-
BECHA, TO CYMMA MOMEHTOB BHYTPGHHUX

(664)

(665)

[(Asups + Asuip2) Zouy +

M BHCIINMX Cwil pasua mymo Ilpu ¢, = ¢,
@+l
8 2
R,
< (g + Au) 2+
+ Ay + Aga) 2] (667)

JUts Ge3GANOUHOTO TIEPEKPLITS C KBl

PATHLIMH IAHEIHAMH, OHAKOBO APMHPOBaN-

HLIMH B OGOUX HATIDABJICHHAX, HCPABCICTBO

(667) npuver B

g+oP 1—
8

SR (Asupany + Ay

R 1y 2210,

(668)

B dop (667) u (668)

BaHK CICAYIONC YCIOBHMC 0503 HANCHNA
€ M C,— KATOTH  OTCGUGHHOTO  NPAMO-
YrOMBINKA COOTHETCTREHNO B TOTCPEHNOM 1t

e ¢ n09TOMY K ty
MOMEHTY HEOBXOMMMO HpHGABUTH JOHON-
HUTEIbHBI MOMEHT OT HATPY3KH, JICHCTBYIO-
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+ B nepexpHITHAX
C KBQPATHBIMH TANEIAME €, = ¢3 = ¢ (oM
pic. 199,6), Agpr, Agpz — HOTCPEUHBIE Co-
uonus BepXueii (onoproi) apMaTypu Ha



IIMPYIIC NAREH COOTBOTCTAGHHO B TIOTIEPE-
HOM U TPONIOMBHOM HANDABIEHWAX, Agq,
Ay, — nONepeUHbIC Covcnus mKkHeH (1po-
ACTHOT) APMATYPH M3 WIMPHHE AN
COOTBETCTHGHHO B TONEPRHOM M TPOOIL-
ot mapanentney, [ o Zap
Zyp—TO Ke, 4TO W B YpABHCHWH PaBiO-
Becus (661)

ApMaTypy m0 mupuHe mAHCTM pacno-
JAraloT paBHOMEpHO

5. Vuer pacnopa. Ipownocts moncit
MONOJHTHOTO 6e3BANOTHOTO TIEPCKPBITIA HA

(M pue  199,6), X,,, — BbIcOTA  CKATOl
30HLL B OMOPHOM STUHCHHOM TLACTHYECKOM
waprupe Ge3 yueTa pacropd, X, — BHICOTA
©KaTOfi  30HBL B TPOJETHBIX  HHEHHbIX
HACTHYCCKUX WIAPHHpAX 6e3 yueTa paciopa,
Nup g Xsps — YBETMUCHME BHICOTEI CKATOR
30Ri cobTheTCTBEHHO B onopHOM M TIpo-
JETHOM TNTACTHUYECKUX [APHUPAX 0L Bilsi-
HEEM pacriopa

APMHpOBAHWE DMTHI W KamHTeTw.
TIHTY MOHOAHTHOTO Ge36ATOUHOTO Tepe-
XPLITHA APMHDYIOT CBAPHBIMH PYJOHHBIMH

narpysxy pac-
CHMTHIBATH C Y4ETOM PAcriopa, CO3MaBac-
Moro xosionnamu Korma pacmop kosoun
B BHOH (OpMe He YUMTHBAIOT, coveHue

ety TKAMH B COOTBSTCTBHM
¢ smopamu warudaommx MomenTo  Ipo-
JCTHEIE MOMEHTHI BOCIPUHHMAIOT CETKH,
YIOKSHHLC BHWIY TUMTH, @ ONOPHBIE —

APMATYPH KOHCT pYKTHBIO 1po-
THB pacueTHBIX Benwumn wa 109, ecim
MEAKIly PACCHUTLIBACMO ITHTOH W Kpaem

CeTku, y. B BepXHeii 30He WMTHI
Ha 010pax HAKOJOHHBIX 10J0C B 0BOMX
HATIPABJICHMSIX  CHCTBYIOT OTPHIATENbHbIE
MOMEHTHI, N0ITOMY ApMATYPY YCTAnaBim-
BAIOT B OGOMX HATIPABICHHSX BBEPXY MIHTLL
(puc  200,q) B npoierax majkosonHoi
TOJIOCKL (MEX1y KanuTe/IsiMu) B ee Hanpas-

TICPEKPBITHA  MMeeTCA  [BA  PAAA  KOJOHH
WM Goree, WA S % — cCl MK paccui-
THBACMOH TUNITOT § KpaeM  HepeKphITIA
HMCCTCH O7tMH PAX KOTOMH
Bemamny  pactiopa 1o
Gopuyie
He= M.m/( - h,> (669)
H —pacriop o1 janwofi  Koom,

e
My — HAMGOLLIMI PACHETHBIH MOMEHT B
CEHEHMM KOJIOHHBI TP HAJIMYUM TIPONOIDL-
HOM  cHbI, K, — BLICOTA  KOJOHHEL WM
PacCTOSHME OT NOJA A0 HM3A KANMTeNn

PacueTublil paciiop Ha ATy OIPEACTIAIOT
U KPAIHIX TUINT NPOMEKYTOMHBIX Tepe-
KPHITHA KaK CyMMy pacriopa BhIICIexaieit
M WoKeneKamei KpaiHMX KOJAOHH, @ ULi
CPESHUX IUIMT — KAK CYMMY PACHOPOB YeThi-
PEX KOJIOHH  BBUIE/ICKANMX W HIKEICKA-
WX KpaWHuX M KOJOHH NEPBOTO Tpo-
MEKYTOUHOTO P

[Ipu pacuere KT NEPEKPLITHS € yIeTOM
PACTIOPA KOJOHH  MOCHEANUI  YHUTLIBAIOT
nyrem no6apiemus X mpapoit wacti pa-
beuctsa (667) wun (668) mewwumnn Hz,
rae H — pacuerumiii pacnop uts aannoit
HAHEN, Z; — TUIEYO CHA PACTIOpA,

he = BBICOTA KAuMTENM B MECTE PACIONO-
eI ONOPHOFO TIACTHIECKOro WapHupa

aeHM el T TONOKUTCILHBIE MO~
MEHTEL, @ B HATIPABICHAM NPOJCTHON 1010~
ChI — OTPUUATEILHBIE, 0ITOMY aPMATYPy B
HPO/ETAX HAKOJOHHOA HOIOCH B 0BOHX
HATIPAB/ICHIAX YCTANABIHBAIOT BHU3Y H BBEP-
Xy Mk CTepKHi BepXHUX M HHKIHX
CETOK 3ABOMAT OT CepemHbl NpoieTa B
xakayio cropony 50% ma 031 u 50% wa
0,351
B nposetax upone-mblx nosoc B oBomx
(Tesbhbie
MOMEHTEI, TI0ITOMY CETKN  PACHONATaloT
w3y natht (oM pue 200,6) Ha onopax
NPOJICTHBIX  NOJOC  (HAJA  HAJKOTOHNBIMH
MOJIOCAMM) JACHCTBYIOT NOJIOKHTCIbIbIE MO
MENTEL, TOITOMY PaGotyso apMaTypy ykia-
JBIBAIOT BBCPXY HOJOCH UTOGH BepXihe
CTEPKIM JICKAM HA PACHCTHOIN BLICOTE
He TPOruGAHeh, UX YKIAILBAIOT WA NOA-
KIAZKY — «CKAMOHKI» (oM puC 65) M na
creusaLibie  Getonubie  dukcaTopst  (cm
puc 64,a) «Craveiimy B npesesax Ka-
UNTCIN HC YCTAHABIMBAIOT, TAK KAK OHM
3ATPYANAOT GETOHMPOBAIE, OSTOMY HpH-
MEHSIOT HAX KAIMTE/IMA CTCPKNH AMAMET-
poM e meiee 10 MM B MEARIYITAKHBIX
HEPEKPLITUSX HA/ONOPHBIE CETKH B MECTAX
KOMOHH 3a
HCKIIOYEHHEM BEPXHEIO (4EPAYHOro) m,p«,-
KpBITHS
B KANKTE/UIX, BUIIOHEHHbIX 110 pHC 198,
PACTAMBAIOWHMX HATIPSKEHUIH HEe BOIHUKAET,
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4, omL 435
030 030
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= f =

ot i 14

a3t )30 0351 4351

i
a3l

Puc 200 MounoHTHOr O G
@~ NEXKONONHEN 10TOCE 6 — NpoAETHAN NOOCA

A NANPSKENHsS CKATHS BCET/@ MEHbIIE 10~

o CHAPHBIMI TUIOCKHMIT CETKAMM

§ 50. CoopHo-MOHOHTHBIE
KpBITHS

nycruvnx TostoMy kanuresmn
KOHCTPYKTHBHO JUIS DOCTPHATHS YCAAOMHBIX
W TeMIEpaTYpPHBIX ychnml a TaKKe B ucuxx
Gostee

npotHOf CBSIM KoowH ¢ Mo 1pm: zon
Tpsvbic cTepiim awamerpom 8
YCTANABIMBAIOT B YIAX KanuTein u cey
JIHE CTOPON M CBA3BIBAIOT MX HO BhICOTE
TPEMS-HETHPLMA  XOMYTAMH  JIHAMCTPOM
6 um

1. Kamureasuie nepexpbimin.  C0pHo-
MOHOIMTHBIE  6e36a/I0MHBIE  KanUTebHbIE
EPEKPHTHS, OBJAZAN BCCMH TIONOKHTEIb-
HBIMM KaueCTBAMHM MOHOJHTHBIX Ge3banou-
WBIX  KATMTSABHIX  [epeKPLTHI  (r1ajKue
MOTOKH, MMHHMAILHAS  KOHCTPYKTHBHAS
BHCOTA), B TO Ke BPEMA OKAIBBAIOTCH
3HAUMTENLHO SKoHomuihee ux Owm Gosee
SKOHOMHMHBL H 110 CPABHCHMIO ¢ GANOUHBIMY
COOPHO-MOHOIHTHBIMH TICPEKPHITHAMH, TaK
KAK JUDL MX HIFOTOBICHUA TPEOYETCH MeHb-
me BpeMeHM W pysnoro Tpyaa  Ilpm-
MepHasi KOHCTPYKIMS B JBYX BapHantax
CBOPHO-MOHOTMTHLX  Ge30AT0UHBIX  Hepe-
XpuUTwit npucaena ma puc 202 Kamureau
B BHJE yceueHHbIX mupamuiu (Bapuant I)
MOHTHPYIOT C HOMONIBIO MOHTAKHBIX XO-
MyTos TTocie MONTAKA KATHTEMb M KOTOH-

I
T—
Puc 201 Apmuponaiite

nurem

ay G ,
ofpa: nocite
crhika  Ha xanuteam B JByX  B3auMuO

Y-
TEPIENAKYIAPUBIX HATPABICHWAX VKA
BAIOT TOHKOCTEHHIC TIPE/BAPUTEITHHO HATIPS-
JKeHHbIe HajKoJoHNnbe MiMTh  Takyio ke
TOKOCTENHYFO INMTY PA3MENAIOT B UEHTPe
nepekpuitus  TTo  Bepxy COOPHBIX  miuT



YRTATSBAIOT MOHOMHTHAI GeToH ToMII-
HOW 4 .5 CM TO NpONETHON (UEHTpaimL-
uol) wmre u Tommmmoir 9 10 oM —
N0 HamKONOHHBIM MuMTamM B mectax or-
PYIATETLHEIX MOMEHTOB Bepx-

TIPEBAPUTENLHO  HATIPSOKEHHBIX  MHOIO-

NYCTOTHEIX MT MOHOMMTHBIH GeTOH yKia-

JBIBAKOT TONBKO 1O HAAKONOHHBIM MIHTAM

B HEM YCTAHABIIMBAIOT BEPXHIOIO OTOPHYIO
10 apMaTypy s

HIOIO OTIOPHYIO HEHATIPATAEMYIO APMATYpY

B TaKOM TNepeKpHITHH TOIHOCTBIO OT-
CYTCTBYIOT 3aKIajHBle METamh, a oObeM
CPaBHHUTEJTLHO JIELIEBOI0 MOHOIMTHOIO GETO-
Ha coctaiser 46 %, obmero obbema
TepekprTHs T110CKHE KATE/ M MOHTHDYIOT
C TOMOWBIO  BHICTYNOB 110 [EPHMETPY
xononn (puc 202, mapuant II). Cesn
MEXTy KAINTEILI0 W KOJOHHOI BLINOHAIOT

OTPHUATEMBHHX M3rHOAIOINIX MOMEHTOB

Tlpu oTcyrcTBMM NUIMT ¢ TNpeaBapu-
TeTHHO HATPAXERHOI APMATY PO NETEC006-
PA3HO NPUMEHSATH B Ge36aI04HbIX Mepekph-
THAX KONOHHBI M KamuTeim u3 cGOPHOro,
a TUIATY — N3 MOHOJMTHOTO JKele306eToHa
(puc 203) IluTsr muBentapHoil omamyGki
TO/IBCIINBAIOT K KAIMTEM W YKIA/Thi-
BAIOT HA TEPE/BIKHbIC NOIMOCTH

cpapkoit

neraneii I 2. Mon
M TIPOJIETHHIC MUIMTHI-6aIKN u3 Geckamw YCIOBHO 6e3-
7
Puc 202 CHop
— w3 pebpuoTMX kT, [~ Wy TyCToTENMX WikT, I~ Xoiomma 2 — xamurenn, 3 — Gerom
SAMONO/ HSHNANHA, 4 — GETONHMC WIONKH WA KOIONHAX, S ~ MEXKOAOHHMIE NTHTH 6 — HPONET-
HhE MITh
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! 00

Puc
I~ cGopuax konoina, 2 — cGopras kam
5~ nposieruas apmarypa d — 1o pacsery

z TIePEKPHITI, W3T Me-
TOAOM  TOMeMA  ITAKCH — CITOIBEMHbIE
WY OuM  ABINIOTCH OCOGCHHO TIep-
CNCKTHBHLIME, T4K K4k B HUX HamGolee
YIAUHO COMCTAIOTCA mpeMmyliecTsa cBGop-
HOIO M MOHOJIMTHOTO Xene30beTona Cyim-
HOCT] GCCKATMTEILHBIY GeIBATONBIX Tiepe-
KPHITH 3aKMOYACTCA B TOM, UTO IUTMTHI
MepeKpLITHI JUIS BeeX dTaxeil GeTOHMpPYIOT
BHU3Y OJHA HA{ JIPYrOil ¢ pasnensio-
muME npokiasgkamu (puc  147)

MeCTaX, [ CKBO3b  MEPEKPHITHA
POXONIAT KOJIONHb, OCTABIAIOT OTBEPCTHS,
CTATLHEIMA

XOMYTAMH, 3aCHBACMBING B GCTOH T
Geroruposamn nepekphTwi [Mocie npi-

203 Beibanouoe nepekpuiThe ¢ MOROAWTHOF n7HTOl
b 3~ MOWOINTHA KE/IC30GETORNAR TINTA, 4 — ONIOPHAR APMATYPA

nasa 9

Kesre306eToHHbIE KOJIOHHBI
H (pyH1aMenThi.
Koucrpyknun MuaunMabnoii
CTOMMOCTH

§ 51. Kosionnt

1. O6uwe ceejrenust. Hpu npoekTiposannn
MHOTOITAXHMIX 3/IaHMI{ B OCHOBHOM HCIIOIh-
3yI0TCA THIOBLIE KOJOHHb M3 KaTanora

P nramn npos-
HOCTH TMOJHMMAIOT B NPOCKTHOE NOJOKeE-
HHC  KOHCTPYKUMHM  KPBilll4, MOHTHDYIOT
KOHCTPYKLMH BCPXHETO ITUKA, @& 3aTeM
HOMHMMAIOT BEPXHMI ITAK B NPOEKTHOE
mosokenne u T i [1epekpuTHs B IPOEKT-
HOM NOJIOKEHHM 3AKPCILINIOT CBAPKOH CTalTh-
HBIX JAKIAAHBIX JETalel  DTaxu noaHu-
MAIOT TMIPABIMICCKUMH JOMKPATAMH, Yo~
TAHOBJICHIBIMI HA KOJIOHHAX 1 paGoTato-
UM CHEXPOHHO

OCHOBHOE TIPEHMYILIECTBO GeckamiTe b-
HIX NIEPCKPHITHIl 3AKTOMACTCH B HX Hi-
NYCTPHAILHOCTH OHM OKAIBIBAKOTCH IKOHO-
MESHBIME Ui Harpy3ok 10 20 xH/wmZ.
BeckammIe/bHpIe  ePEKPHITHA  PACCHHTHI-
BAIOT TAK KE, KaK M MOHOIMTHbiE Ges-
BaouHNIe NCPEKPhITHS

332

7 CeUCHHC  THIOBLIX  KOJOHH
KBAJPATHOE (CM PHC 72, 6) WK IPAMOYIOITh-
HOE, PA3BUTOE B IUIOCKOCTH NEHCTBAS M3rH-
Gatomero momenta (cm puc 73) Taxme
KOJIOHHBI HAMGOJIee TEXHOILOT MYHEI ITPH H3T0-
Topiemm TuGKoCTL (k= lo/i) KosTomH TpH-
Humator He Gonee 120 (1 < 30h)

CTBHIKH KOJIOHH PEKOMEH/IYeTCs Pacro-
Narath BOIU3M HYJIEBBIX 3HAUEHMIT M3rnbato-
nx MomenTos CGOPHbIE KOJOHHLI MHOTO-
JTAKHBIX 3AAMM OOLIMHO CTHKYIOT tepes
L5 otaweit (v puc  27,a,6) B
HEOGXO/MMEIX  CIyMAsX NPH  TIPOSKTHpO-
BAHUM HOBBIX KOJOHH (BCIENCTBME OTIIM-
WS OT THIOBLIX BLICOT KOJIOHH, HAFPY3OK,
raGapnTos) PEKOMEHIYCTCH BHIOGWpATH MX
PaMEPBl 1O J@HHBIM,  [PMBE/CHHBIM
HIDKe




hapusa, wvt . . .
Bucora, ww . .

KONOHHEI KBAZPATHOTO CCMEHMS NPHMeE-
HAIOT B 3MAHUAX CO CBA3€BOH cXeMoii kap-

. 250
. 250300 300400 400500

500
00. 500, 600, 700, 800,
11

600,
800, 900, 1000 900, 1000,

w oHe Mence 5 MM, e d — HauGoTBINL
JMAMETP TPOOABHLX c‘rep)kueﬁ Cootro-

KacoB, A IPAMOYTOIBHOIO — ¢
BOIi 1 PaMHOI cxeMaMin KapKacos (oM § 42)
HasauacMBic PasMepsl COUCHNA  KOJOHH
JOTKHEL YAOBICTBOPATS YCIOBHIM YHH(H-

enite W npono-
HUIX CTepkHell MPHANMAIOT 10 MPHIOK O
PaSosmi uepTex THTIOBOI KO/IORHE TIpHBe-
et wa pac 204 Pacier Koncoici KoAoRH

Kauu, HeoGxo-
MO TOTIEPeTHOI KecTKOCTH KOHCTPYKIMi,
YCIIOBUSM OTMpaHus Tamenedl M puresneit

Be/MamHbl  PACICTHBIX JUIHK  KOJIOHH
namb B § S

2. Pacwer w apwmponanwe. Komommni
MHOT 3MaHAR Kak

BHELICHTPEHHO CKATHIE ATEMEHTEI (cM § 52)
BepTHKAILHLIC HATPY3KH HA KOJOHHY TpH-
HUMAIOT TIO FPy30BOJi IUIOWAMN, TIPHXOLs-
elcss Ha KOJOMHY, Oe3 yaera Hepaspes-
HOCTH pureneli KONOWHB apMupyloT Ha
BCIO BHICOTY MPOCTPAHCTBEHHHIM KApKacoM
MM KapKacamn, COGNPAeMbIMI 13 OTACITLHLIX
ILIOCKHX CBAPHLIX CeTOK (cM puc 32). Tipn
JEHCTBHM B CEMEHMAX OJMHAKOBBIX MM
GIM3KEX [0 BeMYMHE MITHGAIONMHX MO~
MEHTOB PA3HBIX 3HAKOB KAPKAC MPHHUMAIOT
¢ cnmMeTpuunoli  apMaTypoii  Jlamerp
PONIOIBHEIX CTepKHE KAPKACOB NPWHH-
MatoT He menee 12 MM 1 He Gomee 40 mMm

JUIs NEHTPAJILHO- M BHENEHTPEHHO CKa-
THIX KOJOHH C MAiLIM IKCICHTPUCHTETOM
(lo/lt < 0,5) MpOIEHT apMupOBAHTA TIPU APMa-
Type w3 cramn kmacca A-II mpmnumaior
0.2 04% ¢ xaxoii cropons: Hpn ysemue-
HUH |1 € KXk 101 CTOPOHDI J10 | %, CTOMMOCTH
KoJOHHb! MOBLIIacTes Ha 20% Tipn pacuet-
HUIX i, Tpemninatonux 04% ¢ Kaxioi cTo-
POHEI, YBO/MMMBAIOT WM KJAcC GeToHa,
W CeMeHIe KOJOHHL [IpH OrpAHMICHHDIX
raGapuTax KOJOHH JIOTYCKASTCH YBeInii-
BATH TPOUCHT ApMHUPOBAHUS 10 3%

JUIst BHENEHTPEHHO CKATHLIX KOJOHH C
GobimM  dKcueHTpHCHTETOM (X < Eglig)
PekoMenayeTcs mpuauMath p= 1 15% ¢
Kaxnolf cToporsr Tlo UTHHLIM CTOpoHam
CeucHHi KOMOHH Npe/lyCMATPHBAIOT TPOMC-
KYTOUHbIC CTEPXKHN (KOHCTPYKTHBHAS apMa-
Typa), KOTOpbIC Hepe3 OfH 1 He pexe ‘em
uepes 400 MM CBS3LIBAIOT MEXIY coGoi
WITHALKAMH ST (UIYPHLIME - XOMyTami
(em pc 73) JlaMeTp XOMYTOB BiBaubIX
KapKacos mpuEmMAIOT He MeHee 0,254

§ 30, Korico-
Jie# npuBeackO Ha prc 76

.

725

g
by

Puc 204 PaGowsii wepTex tnonoii xoroui
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§ 52. ®ynaaments

1. Obume caesenus. TTox hyrsamenTavm

TOHUMAKOT NO3EMHEIE KOHCTPYKIHH, Npeft-

HA3HAYEHHBIE JUIS TIEPElayll HArpy3ok oT

BUUICICRANX MACTC IMis KA FPYHTO-
K TOHHBI¢

[ TH
Hble ocazki ocHoanmst Crutowmste yrna-
MEHTHI JIENTAI0T NPH HEIOCTATOUHO Hecymelt
CIOCOGHOCTH  JIEHTOYHBIX  (DYHJIaMEHTOB
Crtonribie  (yHIAMCHTE  11eeCO0GPA3HEL
npu  C1aGLIX M HEOJHOPOJHBIX TIPyHTAX,
npn n

Th 110 CpaBHERMIO ¢ GeToHbMI (puc 205, @)
WM KAMEHHBIMA QYHIAMEHTAMH SBIAIOTCS
Hanﬁo!lee oxoHoMnuHBIME JKene300eTonHbIe
Bl OCOGEHHO 3HBL TIPH
c-rpomemm KaK Ha OGLIMHBIX, TAK M HA
CTaGLIX MM HEOHOPOHLIX [PYHTaX
PaszmmyaroT TpK BHA AEIC3I00ETOHHBIX
byHIAMEHTOB omdeblbie (TOJ| KAKAYIO KO-
HOMRY), AeHmountie (IO PATAMM KOMNOHH
WIN MOA CTeHamu), Cniowinbie (0N BCeM
coopyxchiiem) OT/CIBHEE H ICHTOMHBIC
by amenTo! M()[y'l‘ GbiTn ((D[rm-uuu nm

ac-
PESICACHHBIX  HATPY3KAX, TAK KAk OHH B
GOILIION Mepe BHPABHUBAIOT OCAIKH OCHO-
Banus

JUs yIoGCTBa BLITOMHEHHS HYJIEBOFO
mMKITa Bepx (yHIaMeHTa cOOPHLIX KOJOHH
IPHHMMAIOT HIDKC YPOBHS 'HCTOFO TOJA Ha
150 MM (puc 205,6), a MOHOJATHBIX Ko-
0RH — Ha S0 MM (pric 205,6) B oTix nesisx
compskeHue KOJIOHH C TOJOUIBOH (yHaa-
MEHTA OCYIICCTBIISIOT TIOCPE/ICTBOM BHITSHY -
Toif CTAKAHHOM 9ACTH (TIOBBIEHHOrO MOJT-
Koonnmka) Tolmuay CTCHOK CTrakama d

uomu Ha Bblﬁop THIA (bynndmcn'rd BIMA-
10T pa3mepu! HYHIAMEHTA, MECTHEIE YCIOBHA,
MOILHOCTL KPAHOBOTO 0GOPY(OBAHMS, YCIIO-
By TpaHCIOpTHpOBaMmMs 1 TP CTOMMOCTI
(yHnaMeHTOB cocTapiser 4 6% oGmeit
CTOMMOCTH 37aHNS, MOITOMY B l(cnk)mM
KOHKDETHOM Ciiysae BHIL (b Ta

we wmemce 03k u He Mence
150 Mv (v puc 205, 6) J yromense
CTeHkH  NOJKONOHHMKA — 50 MM (cM.

puc 205,6) B CGOPHOM M MOHOJMTHOM XKejle-
306cToHe CTCHKM CTaKaHa He apMHpyIOT,
ecim uX ToJmmHa mosepxy Gonee 200 MM 1
Gouee 0,75 riy6um craxana Ecam 5T yoio-

C0CO6 €ro M3TOTOB/ICHNS MPHHUMAIOT HA
OCHOBAHMM TEXHMKO-IKOHOMMYECKHX pacHe-

Otjiembable  (GYHIAMEHTHI  yCTPanBaloT
PH OTHOCHTENLHO HEGOJLITHX HATpY3KAX
1 IpolieTe KOJIOHH 6 M 1 Gonee JleHTounLIE
(YNIAMEHTE  TPHHMMAIOT TIPH  CIAGBIX
IPYHTaX # GOJLUIIX HATPYS3KAX, A TAKKE
npn p IPYHTAX 1 p:

10 BEJMUNHE HATPYIKAX, TaK KaK JICHTOMHLIC

BHS HE TO CTeHKH CTaKaHa
apMupyIoT 1o puc 206 TPOAOILHOIN 1 ToMe-
PeuHoii apMATypoil B COOTBETCTBHN C pacte-
TOM, [IMAMETP MOMEPEHHEIX CTePKHEH IpHHu-
MatoT He meHee 8 MM 1 He Menee 0,25 yura-
METpa TPOIOILHLIX CTepxkneii Hoaxonou-
HUK HIDKE IHA CTAKAHA APMUPYIOT AHATOr -
HO KOJIOHHaM Pasvephl 10 BICOTE TIOKO-
JIOHHUKA 1 IUNTHOM HACTH HASHAMAIOT KPAT-
HeMi 150 My TlinTayio vacTh pasonBaior
HacTynenn Beero mpUHMMAIOT He Go/1ce Tpex

4
Xn

b Koamwo g0 |

Puc 205 Orjennnbic hynaaventh
a - cxema, 6, 4~

|_tgarmno gun |

HOAKOOMHNK, I ~ Keneroberoumi dynament,
6~ xomyri
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MeHerie CBOPHLIX OTETLHO CTOSIX (DyH-

JIAMEHTOB NENECOOOPA3HO /LTS MOCTHREHMS

HI0ATHOCGOPHOCTH 3/@HMi TIPH GOBLLIOH OB~
GOpHBIX a

Takxke
IpU CTPOUTEILCTBE Y/IQNICHHBIX OGBEKTOB
TIpnveHeHTe COOPHBIX (hyHIAMEHTOB MO3BO-
JIACT COKPATHT CPOKH CTPOUTEIBCTBA, 06~
JIeraeT BeSieHue paGoT B 3MMHES BPeMst U B
CHOKHBIX  THAPOTEOIONHHECKUX  YCIOBISX

2. OTaenbibie NENTPaIbIO-HATPYKelHbie
dynaaventsl. Tlos UEHTPATLHO-HATPYIKCH-
HBIMH  TOHEMAIOT  (YHTAMEHTEI, Korla
Brewmss ciia N cficTBYeT 1o OTHOLICHHIO
K IIEHTPAILHOI 0CH yHTaMENTA C 5KCUEHT PH-
cuteTom € < e, (v § 26). Llentparbiio-
HATPYXEHHBIE (YHAMEHTBI OOLIMHO BEINOI-
HSIO1 KBAIPATHLIMHA B TUIAHE, 32 MCKIOWE-
HHMEM TEX CIIy4aes, KOri@ OHM HE MOTYT ObiTh
Pa3BUTLI BO BCC CTOPOHBI M3-3a (hyHJAMEH-

-t
¢ = N1 LEX
’ N 4
2 HE
7 <707 R | d
g o b2sa=d,>¢
by

Puc 206 Apmmponaime Crakamnoi uactH (yi-
JIAMEHTA

1 — dywuament (moaxonoHHIK) 2 — Konouna; 3 — llp()-
0 (PaGOE) ApMATYPA HOAKO oMK

MyTI nIoaKonONHR

crynenci, VIX BHICOTE IPHHIMAIOT B 3aBHCH-

MOCTH OT NOJHOH BLICOTBI TUIMTHOH yacTi

ymnamenta n pasasivu 300 1 450 Mm Tlpu

BhICOTe TUINMTHOH wacTn 1500 MM n Gonec

BLICOTA BEpXHEll CTYIICHH MOXeT GbITh TpH-

HATa paBHOl 600 Mv
C

TOB MO ToHHeneil wm py-
THX TIOJI3EMHLIX COOPYXKEHHIH, B 5THX CIIyHanx
oTmOmOIHY GTopoK TARKS NNIIMROT G-
Ke K e/MHune H He Mewee | 3
KolmuecTso cTymeneii HABHAUAIOT B
BUCUMOCTH OT oGmeit BricoThl hynamenTa
1) npn H < 45 oM — onHOCTyneHyaThii yH-
Javent (pic. 207, a),2)npn45 < H < 90cm—
AwyxcTynenuaThiii ynzament (puc 207, 6),
3) ipu H > 90 oM — TpexcTynenuaTiiii dyn-
s@ament (pue 207, 6), MUHAMAIBHAS BLICOTA
crymenn — 300 My Pasmepur crynerelt gyH-
JIAMEHTOB 63  TOJKOJIOHHMKA HA3HAYAIOT
Taxumm, uTOGL BeCh KOHTYP (yHTamenta

KOMOHHBI ¢ Tamm
B MOHOJIMTHOM e/1e300eTOHe OCYLIecTB-
JSOT  NOCPE/ICTBOM  BHITYCKOB  APMATYPhI
u3 dyngamenton Buimyckn ¢ apMatypoii
KOJIOHH CTLIKYIOT BHAXIECTKY (oM prc 36, )

COOpHbiE  (BYHIAMCHTH  H3OTOBISIOT
u3 Geronos xraccos BI2,5 B20, a mono-
smTHBE — Bl

B nedopmanmonnbix umax 3mannit u
coopykennii hyHIamMeHT 1101 00€ KONOHHBI
JeNAIOT OOIM, TaK KaK 9TO He CYHIECTBCHHO
BimsieT Ha pabory mBa, PYHIAMCHTH HA
BEUHOMEP3JIbIX [PYHTAX TPOCKTHPYIOT 10
CHEMMATLHLIM YKA3aHHsAM

1o XapakTepy paGoThl PasIHIaIoT HeHT-
PAIDHO- i DHEIICHTPCHIO NATPyXeriic
y TU, TO CMIOCOGY M3r
MOHOJHTHEIE 1 COOpHbIC TEXHUKO-DKOHO-
MUYECKOE CPABHEHHE NTOKA3HIBAET, UTO CTOM-
MOCTh  MOHOJMTHBIX  (DyHIAMEHTOB, KaK
NABILIO, HILKE CTOMMOCTH cGOpHBIX T1ph-

HAXO/THJICS CHApYs k1 GOKOBRIX I'PAHCIH yeeueH-
Hoit BEPXHUM KO-

TOPOil CIYKHT ONOPHOE CeeHME KOJOHHDI
a rpann X

FOPUIOHTY N0 yrstom 45
Crynenn cGOPHBIX W MOHOJUTHBIX (yH-
JIAMEHTOB BLIOJTHAIOT C TOPH3OHTATLHEIMIL
nmosepxHocTsiMu  (eM  puc  207)  crTynenu
COOPHLIX (YHIAMEHTOB MOXHO BLITOIHATE
M C HAKIOHHBIMH TIOBEPXHOCTAMM IMPaMu-
navHol  opmur (puc 208, @)  Hepsuie
TIPOLIE B OTHOLIEHMH YCTPOHCTBA omatyGku
W GCTOHUPOBAHHA C NPUMEHCHHEM BHGPATO-
OB, BTOpIE TPEGYIOT MeHbIle GETOHA, HO
HECKOMILKO ClIoXHee 110 (hopme, 4To He Me-
LIACT MPH BLITOMHENMM MX B NOJIATOHHBIX
YCIOBMAX WM Ha 3aBOfIe BLICOTH CTyTeHeii
L Hy, Hy 1 T 1L b (yHIamenTax oGonx
BHJOB BLIOMPAIOT Tak, uTOGL He TpeGo-
BATACH MONEPCHHAs ApMATypa, T ¢ MTOOLI
cobmonanocs yerosne (200) Ipu sTOM
yciosun  GyHIamMeHTH apMHPYIOT OAHON
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Puc 207 Crynesatsie Kenesoberonmsie dyimmenTs

a- ;6 wi, 0 —

)

CeTKOM, PACTIONIOKCHHOW B MX TOJOMBE M
MPeHA3HAYCHHON [UIA BOCTIPUHATHA pacTs-
PHBAIONIX YCHTAI OT AEHCTBUS PEAKTHBHBIX
WAHGAIONIX  MOMEHTOB (0T peaKTHBHOIO
JIABJICHIS TPYHTA)

DyH7AMEHTH 10 CGOpHBIE KONOHHL

per

Ppsia, TIOITOMY OHM MEHES HKOHOMUMHEI M
X TpUMEHCHIE OGOCHOBBIBAIOT B KAXK/IOM
KOHKPCTHOM ~ CILy4ac  TeXHHKO-KOHOMITie-
KM pacteTom

OJIMHY JHA CTAKAHA NPUHUMAIOT HE
Meree 200 MM M3 YCIOBIS €O IPOAABIMBA-

0GBIMHO 0 THHA
(puc 208, a) B BusE OZHOTO DJIEMEHTA, eCI
MACCa MX COOTBETCTBYET rpy’lO"Ou"bcMHocTu

s B TporECce MOHTMXA (10
3AMOHOIIMMMBAHMS CTHIKA) MaKcuMaIbHLIE
pﬂ:tMepb! 3a30pOB MeX1y wenxamu cTakaHa

MOHT&RHEIX KPAHOB, ciygae

T u3
oTebHLIX 610K0B (pHC 208, 6) B COCTABHX
(yHgaMeHTaX APMUPYIOT TUIMTHI KaXKIOFO

a

203he %

]
]

MM MOBEpXY 1
' nonmay [nyGuty :mncuxu KoJ0MHE
B crakan H TPHAEMAIOT e Meriee RGO
IIEFO Pa3Mepa OTICPEIHOND CUEHI KOOH-

24

Puc 208 CBopimie otacabube dyn:
PRy ——
pactaop, 3 — 61

6~ cocramnol w3

w

AMEHTHI

Grokon, 1~ craxan,

nemenTIb



HBI h, 1 He MeHee [, + 1 oM, tre I, Bermc-
IHOT UL PACTSHYTOH apMaTypul To (op-
myste (81) TayGuy craxana H, npusimvaior
Goubiueii Ha 5 cM, 4TOGH MOXHO GBLTO yCT-
PANBATE IO/LIMBKY H KOMIICHCHPOBATH HETOM-
HOCTH B YCTAaHOBKe COOPHOTO (hyHiameHTa
(puc 208, a) Hy= H + 5 cv Flodtomy -
HUMaTLbHas BhICOTa (yHmameHTa, oGecre-
AMBAIOMIAS KECTKYIO 3a/(CIKY KOIOHHBI B
Hero,

Hypn > H+25 oM,
e he<Hz>

(671)
[

CBOpHLIC GYHIAMEHT MOKHO PACTIONA-
raTh Ha rpyHTe (663 NOJTOTOBKH), MPU HTOM
SANMTHEIA ClIol GeToHa BHM3Y NMPHHMMAIOT
TOJIIMHON He MeHee 7 CM, Ha CYXHX, TUIOTHO
CAIOKNBUIMXCH TICCHAHBIX M IPABEIMCTHIX
TpyHTax - He MeHee 3,5 cM TpH Bojonacui-
IEHHBIX ¥ TAMHWCTHIX PPYHTAX TOX (yH-
JIAMEHTBI  JIE/IAI0T TIOJAFOTOBKY TOMIMHOM
10 oM 13 rpabus wn mebus, BTPAMOOBaH-
HLIX B TPYHT, C TNPOJUBKOW [EMCHTHBIM
pactsopom (1 4) SaumTHni CIOl B HTOM
CIIyMae NPUHAMAIOT HE MeHee 35 o™

MMBACTCH 1O MEPe YBENMYCHHS Pa3mepoB
(yHIAMCHTA B IIaHe, MOSTOMY KPYNHbIC
(GYHIAMEHTE KeTATENLHO PACCHHTHIBATE €
YHETOM YTpyroCTH OCHOBAHMs

PacucT TPOMHOCTH OCHOBAHNWS O3~
BOJIAT M3 YCIIOBHS, 4TO ABIICHHE OT BHELIHMX
HATPY30K HA NOMOMBY (yHIaMeHTa He
TPEBLINACT  PACMETHBIX  COTIPOTHBICHMUI
rpyHTa, mpupefeHHnix B opmax (CHull
20201—83) Pacueayio opMyry mpou-
HOCTH OCHOBaHMs MOJ mojxoumBoi dynaa-
menTa (N < N,) NOXyyaioT n3 yciopus pas-
HOBECHA Yy =

A= b = NJ(R, ~ 1uHo), ©7)

THe N — Harpyska Ha YPOBHE BEPXHETO
obpesa dynzamenta mpu v, = 15 R, — ye-
JIOBHOE PacveTHOE COMPOTHBIICHNE TPyHTa,
Y= 20 KH/M? — ycpesmenHas cnita TakecTH
emHINB 0GbemMa yHIAMeHTa i IPYHTA Ha
ero yerynax, Hy — CyGuna sastoxenus dyi-
AaMeHTa

Munnvansayio paGouyio BucoTy dynna-
MeHTa onpesensioT 1o dopmyne (357) us
PacteTa HeJONYIICHNS NPOABIMBANS dyn-
RamenTa Koitonnolt THohy1o picory byma-

(

cet-
Kamu u3 o0 mpo-

bl apMup;

MeHTa 3 B CTOpOHY)

s xnaceon A-I1  A-11 1 b Kpaiiem cry-
Wae - M3 TIANKUK  cTepHeil kmacca A-l
MAMETPOM He Meriee 12 MM PasMeput ucek
ceriu mpuHIMAIOT He Menee 100 MM 1 He

ans pas-
MEpOB OT/IC/ILLIX cTyneHeil n dynramenta
B 1enoM MUHUMAILHYIO BHICOTY (yHaamen-
TOB cTakanHoro THna (puc 208, a) yrounsior
c yueTom xnuupynunumx Tpcémsanuﬁ

Gomee 200 MM B Gomsumx ¢y Tax
(co croponamu 3 M u Goliee) NONOBMHY
cTepxcli mpurMatoT smHoi 081, e | —
pasmep JUIMHHBIX cTepxHeii KopoTkue n
JUIIHHBIE CTEPKHI YKIQ/BIBAIOT 9Epe3s OfuH

BLICOTA
JAMCHTOB, M zenan o dopmye (357), o
3LIBAETCS HACTO HEOMTUMAIILHOI 10 TEXHIKO-
IKOHOMMYECKHUM TOKA3ATENAM 32 ONTHMAID-
Hy10 Bhicory H MOHOIMTHOrO (yHIameHTa

1
1 COTKM YKJIA/(bIBATD B J(BA CIOSI, NPUHIMAs
pasMephi B TUIAHE BepXHell CeTKH PaBHBIMI
0,8 OT COOTBEICTBYIONIMX Pa3MEPOB HUWK-
Hel ceTku

Pacuer neHTpaILHO-HArPYKEHHBIX (yH-
JIAMEHTOB COCTOMT M3 JIBYX “acTeil® pacuera
ocroBAKMS 1 TeNa yHAaMeRTa T10 TaHHbIM
pactieTa OCHOBAHWS ONPC/IEIMOT PA3MephI
HoOMWBLL YHIAMENTA, A TTO JIAHHBIM pacte-
Ta Tela (yHaaMenTa ~ obuLyio BBICOTY ByH-
JIAMEHTa, BLICOTY YCTYnos u Heobxoammoe
apmMupoBanne

M3 JBYX BeImduH
== h), Hy= (b —bo), (673)
rae h, b — cropousl moomBel PyHIaMeHTa,
M, b b, — CTOOHSI CeleHms KOXOHHEI
(nonikoIONHKMKA) Y BepxHEro o6pesa (yma-
MeHTa, oM;  — Koa(dHuImenT, 3anucamuii ot
PACUETHOTO AB/ICHNUS HA TPYHT T,

o, MITa . . . 01 01502 02503 035
Lo ow oo .. 031036 038 0,40 042 043

PaGouyio mricoty coserns Hoy nikneii

pn pacuere CTIOE3
runoTesy Buukiepa, MOxHO nabucuuc Ha
FPYHT 1011 TONOMBOH (ByHAAMEHTA TPUHATE
paBHOMepHO  pacnpeechinM  Hepasto-
MEPHOCTD PACIIpe/ie/icH sl aBIeHUs yBe-

crynenn 13 yCi0BIA TPOHHOCTH
o P cue G o

omactoro cede-
Wi, HAMMHAIOIICTOCH B Covcin 33 (oM
e 207, ) Pacuetnan Gopmyia (200) s
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UM IVPYHTE TOTO CeMeHMs TPHAIMACT

B

GpCent = Pp3RuiHor, Hoy < Oplont (@43Ry),
(674)

e o, — hakTHIecKoe rpyHTa

noa moomBoil PyHTAMeHTa, HMeeT TO ke
anauerme, 410 u B Qopmyic (357), L —
BLUIET KOHCONH BHICOTOH H,

AHAJIOTHYHO ONPENETAOT PAGOUHE BHICO-
i cevennii Hop m Hoy BTOpOIl 11 TpeTheil
cTyneneit

ApmnpoBanue (yHIaMenTa 1o nojose
OTIPE/IEAMOT PACHETOM HOPMATHHEIX CeMeHHit
1-1,2-2,3-3 u T n (oM puc 207,4),
npejnonaras, 4To BHeurHne wacth (ysga-
MEHTA O/l JIeHCTBIEM PCakTHBHOTO naBJie-
HUSl TPYHTAa ©, CHM3Y paboTaloT NO06HO
KOHCOJSM, 3a/IEAHHBIM B OTUX CeHEHHsX
Be/MIMHLI PACUETHLIX W3IHOAIONIX MOMEH-
TOB PaBHb!

B wanpapnenmn Goxpueii cropoms: h
(M puc 208, @)
M, =0,125a, (h — h)?b,
M, = 0,125, (h — hy)*h,
My = 0,1250, (h — hy)*b,

(675)

B HAIpABIICHIN MHbIICH CTOPOMSI b
M, = 0,125, (b — b)?

= 0,125, (b — by)*h,
My =0,1250, (b — by)*h

(676)

Io npUGIKCHHEM GOPMYTaM MOMeR-
TOB ONPENIE/AIOT ILIONIA/L CeqeHns pabodeit
apMaTyphl Ha BCIO LIMPHHY (yRIaMenTa B
KAK/IOM  HATIABJICHIN

= M/(0.9Ho,R) (677)

Copiepanue apMaTypsl B pacueTHOM
CEUCHMM  KaKJOTO  HANPABICHHS  JOIKHO
GUTh He HIKE MUHMMATLHO JOMYCTHMOFO
MPOUEHTA APMUPOBAHUS B  H3rMGaembIx
anemenTax lpu kBagpatHoii mojouse dyH-
JIAMEHTA CeMCHNE APMATYPLI B 0GOMX HATIpaB-
JeHuAX GyeT OJIMHAKOBBIM

Npuviep. Paccunrath cGopunii (ymaavent
UEHTPAJILHO-CKATYIO  KOJOHKY ~ CevcHem
30 % 30 cm MHOrOITwKHOrO YaumA (puc 209)
Jwaverp paGoseli apviaTyphi kolromimt 16 v,
N = 1000 kH, Geron ke knacca B20 (Ry =
09 Mila, 1LS MITa npn vy = L),
apwaypa knacca A (R, = 280 MIa), rpyur -
cyramiok ¢ n
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Puc 209 ApMHPOBAIHE OTAEBHONO yRiAMENTa
I~ Mowuraxie nerim, 2 - KONCTpyKTWAWAS dpMa-
Typa, 3 — pabouas apmarypa

prctocti £ = 05 (R, = 0,25 MITa), rayGumia sano-
xeuns ympaventa 20 M

Pemenne. 1o dopmyne (672),
A, = N/(R, — YuHo) = 1000 10°/0;
~20 2 10 =41 m?

10°

OKoHHATENBIHE PAIMEPH  TIOAOMIAKI ¢yu-
namenta 210 x 210 CM € IIOWA/ILIO =44
bh=21x2,

o gopsiyne (357),

h, + b, 1
Ho = - Pt -
01 5 Ry 4 (1,
03403 "0 »
i l/09 108 226 ¥ M
1 o, = V/A = 1000/21 2,1) =226 kH/m*

' Tlomias Bucora pynamenra
Hoiy = Hoy + a=32 44536 om
Hanmeiias BucoTa GyijaMenta o Kon-
CTPYKTHBHIAM TPEGOBAHMAM
Hyp = he 42045 = 30 4 25 = 55 o,
Ho = han + 1+ 25 = (0uR,/Ry + Bhia) %
% d426=(05 280/118 + 8) 1,6 + 26 = 5§ oM
OKOMMATEIbIO HAMMEHLIIYIO BLICOTY (yn-
JAMEHTA. H py, NPHIMMAIOT paBIHOI 600 MM, T
xpatioit 100 My (cm puc 209), Hoy = 60 —
6 o




Tlo hopmyne (674),
226 29

Ol _ _
06 09 10°

Hoy = -
7 Gk

2,2 cm <25 cm,

NPUHSTHX KOHCTPYKTHBHO,
1€ Ly = 05 (h — hy) = 0,5(h — h, — 2Ho,) =
=05(210~30 2 56)=29 cm,

226 50
@Ry 09 10° 06
NPHHSTEX KOHGTpYKTHBHO,
A€ lonz = 0,5 (h = hy) = 0,5 (210 — 100) = 50 cm

Tlo opmyze (675),

Hoz > 12,6 o1 <30 o,

M, = 0,1250, (h — h)*h = 0,125 22,6(210

— 308 210 = 19221300 kH cw,

M = 01250, (h — hy)*h = 0,125 22,6(210 —
100)* 210 = 1178330 H cwm,

M = 01250, (h — hy)*h = 0,125 22,6(210 -

~30-2 56)° 210 =2743200 H cm,

tae hy = he + 2Ho,

Tlo Gopwmyze (677),

Ay = Myf(09Ho,R,) =
x 280) = 1360 Mn?,
A= M,,/(oonf,,x)— 11783 300/(0,9 260 280)=
= 1090

A= M_‘/(D.DH(,,R,) =27432000(09 210 280)=
= 518 mm?

192213000/(0,9 560 x

Tipn onpeaeacninn A, pabowne  mhicothl
concumit Ho MPHAMMAIOT AT HKHETO pAa ap-

9

MaTypHt
BhcOTH Gyayr Membime wa 12 cw,
Sosie
Tipumavaior cpapuylo cetky ¢ paGoueit
apmatypoii B 0GOWX Hanpan/ienuax u3 12 crepaieii
d =12 mm ¢ marom 18 e, A, = 13,6 cm? (+£0%)
TIpOnCHTES APMMDOBAI PACIETHMIX Ceverii

I3 APVATYPH BTODOTO PRAR 3TH
a A-

Ay 136 100
= Aa g 136 100 g
#o = by, 00756
_., 3
Hor = 66~ 0%,
13,6
S 136100 g
T TR

4TO BRI o = 0,1%

3. Orgeabumie wuementpenso marpy-
mewmbie dynaamentsi. [lofi BHEUSHTpEHHO
Har 4 Tl
(puc 207, ¢), kornia preummsa cita N elict-
BYeT N0 OTHOWICHMIO K {eHTPAibHON ocH
dyngaMenTa ¢ OIKCUGHTPHCHTETOM €g > e,
(cM § 26) TpH elicTBIN 3HATENLHBIX MO-
MeHTOB 1t nnncpc‘mb]x CIT BHELICHTPEHHO
Har Tl MHOT

amannll nenaioT TIPAMOYFOIBHLIMHA  CHM-
METDIMHLIMI B TUIAHE (¢ Gombuioii cropo-
HOJl TONOWIBLL B TIOCKOCTH NICHCTBHS MO-
MenTa), COOTHOUICHME MeHbIIeH CTOPOMDI K
Gompuieii npranMatoT He mewee 0,6 Kor-
CTPYMPOBAHNMC BHCICHTPCHHO HATPYKCHHBIX
()YHAAMCHTOB HIMEM Fie OTIIMAETCH OT KOH-

LeHT,
3fanUsX
ALHYIO  HIOPY
rpynTe (puc 210, a) nox mopomsoit cpyu-

B mHor

111l

Puc 210 K paciery dymaamenton
@ — 5opa HANPAXCINIT B TPYNTE, G — APMUDOBANME O OTOBHHKA
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samenTa  OpIMHATH SIOPH HATIpKSHIH
Ha TPYHT T npaMoyrobHOT (opve To-
JOUIBBT PYHIAMEHTA ONPEAEIAIOT 1o (op-
MYIIaM CIIOKHOFO COTPOTHBICHNS

TIpOuHOCTS OCHOBAHMS PACCHUTHBAIOT
W3 YCIOBMH, MTO HAMGOBINES IABICHUC
rpYHTa y Kpasi NOJONIBLI BHEUCHTPEHHO
HarpykeHHOro (yHIamMeHTa C pacueTHLIMH
JABICHUSMH  TPYHTA Ry = 12R, Tpn
9TOM He [OMYCKACTCS YacTMMHOE KacaHwe
yHmamenTa ¢ rPYHTOM, T € NPHHHMAIOT
Ry >0

Cpestice Hanpsxenue B TpyHTe G, HOX
To/10MBOI yHramenTa oT cuabl N, mpu-
HHMAIOT He Gollee PACYETHOIO IABICHMS
rpynta (o, = N,/4, <R,)

Cmin

rae N, = N + bh vy,Ho — npoxoshas cuia,
neficTByIOmas Ha 1oj0MmBY (yHAAMEHTA,
M, =M + QH, (puc 210,a) — myrnGaronymit
MOMEHT, JeACTBYIONHii Ha mojomBy dyna-
wenta, N, M, ) — NpojoiILHas cia, wiri-
i MOMCHT 1 TONepéuHas cuia, nei-
CTBYIONWE B CeMeHMM KOJOHHBI HA YPOBHE
Bepxa Qyizamenta, h, b — pasmepni CTopoR
nosomBLl yHaMenTa,

<02+ /10556 — 2,5),
= N/[(12Ro = YuHo) 1re0],
o= MIN, b=1,d, y,= 06 - 09,

(679)

Ym Ho — MMEIOT Te e 3nHadenns, uto u B
Bopmye (672)

HIpouHOCTh TeNa BHEUCHTPEHHO HArpY-
KEHHOTO (DYHIAMEHTA PAcCHHTHLIBAIOT 110
AHWIOFMH  C  UEHTPATLHO-]

rae G, — Bec YaCTH CTEHBI, Nepefaromeiics
Ha QyHIAMEHT, e,, — SKCIEHTPHCHTET CTEHBI
710 ocu ynmamenta, hy — ri1yGuHa cTakana

KopoGuaroe NolepeHOE CeeHNe cTakana
nprBoIITes K TappoBoMy (cM § 23) Hone-

PCURYIO apMATYPY MPH €o = - s?‘ cra-

BAT KOHCTPYKTHBHO (oM puc 206), a mpn

20> " onpenennor pacierom Ha movent

B PACUETHOM CCUCHHH,
okatoe peGpo Top)

TIpoXoAIIEM epe3
A KOJIOHHBI M BepXHee

pedpo crakana (cenenne 11— 11) llar nore-
PEAHO apMATYpLI s MPHHUMAIOT He Gojice
200 mm 1 e Gosee 025h,, a momaL ce
CedcHHsl B OJHOM DSy OTPEXEISIOT [0
Gopmyite

(681)

€ Y, 7y, — CYMMA PACCTOSIHMI OT Kax0ro
PHIA  TIOepedHofi APMATYPH 10 HIKHCH
TpaHn KOJOHHEI

Ypn h /2 > eq > h /6 mioman cevenms
BeEX XOMYTOB OTHOIi CeTKH

Aw=(M + Qhy — 0INeo)/(Ry,, 3. 2.0),

tne hg, Zy, — MMEIOT TO Ke
uto u B opMyse (681)

(682)

3HauCHNE,

Tpuviep. OnpeaciuT, pasvepsi mopouBH
Har Y

puc 2091 mpn  creayiounx pamax N =
=15 10°H,M =5 10° H wm, ycrosnoe pacver-
03 Ma =

Hoe  conporupere rpyita R,
=3 10° H/™? H onyv.ruMoe cooTHOMIC-
e KPACALIX. JGBICHMI Gy 3 025G

e

M _ 5 10°

M S0 oy 2 10 HAR
0= Ty gge = O3 Mo =2 100 Hi

dynramentamn
(YHIAMEHTAX ¢ MOJKOIOMHUKOM
(pc 210, 6) PACCHNTHIBAIOT TIPOSIOALHYIO 1
nonepeunylo apMarypy Tliomams cevenus
TPOOILHOT lncpruxanumii) apmatypul
OUPESCINOT  HA BHC JHA  CTAKAHA
(ceuenme [ —1I) llnpmun-nue CHIBL M 13-
THOAIOMHME MOMCHTHI OTIPENEIAIOT OT KOM-
OuHarMM yeumi, JeACTBYIOUMX B KOJIOHHE
Ha yposHe Bepxa crakama (M, N, Q) 1
BeCa CTAKAHA, & TAKKE YACTH KOJIOHHE! B HEM
M =M.+ Qhy + Ge,,
N=N,+G,,
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(680)

Jamaores v, = bfh =09, Toraa
= N -
(1L2Rg = yuHo) el
R 13 U —
(12737107 =2 10° 2) 09 0337

= eo(2 +1/1,0558 — 2,5) = 0332 +
+)/1055 48— 2,5)=1295 m,
b=yh=09 295=27m

Tpuimsaior h=3 v, b=28 M (kpario
Mozayio 0,2 m)

TIponepaioT npUHATHE PaIMEphi MOOWBH
dywnaventa Pacierias i Ma ypowhe mo-



Jtowsst dynamenta 13 ypasiens (678)
Ny =N+ fuHod, = 1,5 10°+2 10* 2 3 28 =
=183 10° H,

ee oKcienTpuCHTET
eo1 = Neo/N, = 1,5 10° 0,33/(1,83 10°)
=027 M <hf6=3/6=05

Tlo dopmyse (678),

N, 6e
ooy = h—’:(l + h‘" =
- ﬁ‘q“;u“;’g (1 + 63‘%7)= 336 10° H/v? <
<12Ro =12 3 10° =136 10° Hpm?,
P 917,(1 B 6«;,.)7 lxlﬁ()()()(l 6 27) _
™= b h) 7300 280\ 300
=1 10° Hym? > 025R, = 025 3 10°=
=075 10° H/m*

Cpeniee nasaenne

G = N, /(h) = 1,83 1053 28) =

=219 10° Hm* <R, =3 10° H/m?
CeNoBATENBHO, TPHIATHE  PASMEPH 110~

ROMBL (YHIAMENTA VIOBICTBOPSIOT 3A1AHHBIM
Yenosiam

Puc 211 Jenrounsie dynna-
MeHTH:

a—c nomymkamn  cnnommoro
CeuCHHA G C PEGPHCTHIMM 0~
YWIKAME, 6= ¢ Dy BHHYIHMA
noaymKank, 1 — GOKK mApyKHOH
crewst; 2 —Gaon  muyrpennei
cren; 3 — GroknonymH, @ —
10 pacsery

4. Jlenrounnie pynaamMenThl 1o necynme
crent. JleHTOuHbIC (yWIAMEHTE 110 KOHCT-
PYKUMH PA3Ie/ISOT Ha JIBA OCHOBHAIX Bitila
(YHIAMCHTEI (JIGHTHI) MO HECYIING CYEHbI
(pue 211) u noa pss konow (puc 212)
JleHTOuHbIE (BYHIAMCHTSL TIOfL P/t KOJIOHK
NPHMCHSIOT B TCX CHYUAsX, KOTJa OHA SBIIs-

Puc 212 Jlewrounsie (ymiaMenth mox paui
xostonn*

4~ OTACAMAbIE ACHTH NPOONLIONO WA NONEPCUHOTD
HADANICHHS, 6 — NEPEKPECTAbE NEiTH  (pOCTEpKH),
&~ TANPOROS GeneHHe ¢ OTKOM TOMMY, 2 10 K, ¢
nonkoif nosepxy; 1 — pebpo 2 — noixa
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rotes Gosee

€ OT/IEIBHO CTOSIIMMHA (l)yHﬂaMeHT‘lMH npu
mexy

p
TP 3HAYMTCILHLIX HATPY3KAX HA HHX
(60mee 2000 KH), npu 0CHOBAHMK COOPYKCHHUS
u3 cnabhix (R, < 0,1) Wi HEOMOPOMIHIX
IPYHTOB M T 1
DynIaMenTRI N0 HECYILME CTEHBI 1POCK-
THDYIOT MpEHMYINECTBENHO COOpHENMH Oriit
COCTOAT M3 BJIOKOB-TIO/IYILEK TPaneLeH1alb-
HOTO cevcHus M (DYWIAMEHTHWX OJIOKOB
npIMOYrosbHOro cedenns [0 KonCTpyKuiu
GIOKH-IOAYIIKE MOTYT OhiTh CILIONIHBIMK
(M puc 211, a), peGpucthimm (oM
puc 211, 6), nycroTHEIMI OHK MOryT GhITH
HOCTOAHHOM 1 IIEPEMEHHO! TOIMHE Y 1a-
JIBIBATE UX MOKHO BIUIOTHYIO APYF K JPYry
wnu ¢ 3asopamn (M puc 211, 6)
PaccunTRIBAIOT TOJLKO MOIYIIKY, BHICTY-
L1 KOTOPOIi PABOTAIOT KaK KOHCOH, 3arpy-
KEHHBIC PEAKTHBHBIM [ABJICHHCM FPYHTA G,
Maccy HOIyIUKM M TPYHT Ha HeH pacucTom
se yaurpipaior Mlupuny nomymku Qynaa-
MEHTA ONPEAEISIOT JCICHHEM HOPMATHBHOM
narpyakn N HA PaCHCTHOE CONPOTHBIICHHG
Tpynta R, Ha jUIMHE yuaacTka [, Ha KOTOpOM
npomssoaT pacter b = N/R,I), Hoxous m3
THIOTE3D! JIMHEHOrO PACTIpeIe/IeHHs pacHeT-
HOTO CONPOTHBJICHHS IPYHTA 1O MOIOMIBE
nofymku Ecowm mojyuenHas IWMPHHA 1O~
JIYHIKH  OKAXKGTCH MCHBIUC, HCM  COOTBET-
CTBYIOIas WIMPHIA NOAYIIKH 3 KATAJOFA,
TO PEKOMEHIYETCSH NPHMEHATH OCICAHION
B a10M Colyuae NOIYIUKH CICAYCT YKIA/Ibl-
BaTh C pa3ABUKKOA (cM puc 211, )
a=1(b—b,)b,, (683)
rae a — paccrosmue Mexay Giokamm, [ -
Juia 6210Ka, b — wupHia G0k, by — Tpe-
Gyemas IMPHHA NOAYIIKA 11O PACUETY
Ceuenue apMaTyphi OJYILKH TTOAGHPAIOT
10 MOMEHTY

M = 050,12, (684)
rie |, — BBUICT KOHCONM NOMYWIKH (CM
puc 211, 6)

BhicOTY 110/1IIKH HOAGHPAIOT 11O PacieTy
HA TONCPCRYIO CiL1y

Q =0l
Biicory moaywki H mpuumvaior w

pacuera, 4TOGHL He TPEGOBAIOCH MOCTAHOBKK
nonepeof apuatypu, 0 s victce 200 Mm

(685)

il IPSABAPHTENLHO HANPSKEHH O
apMATYPOii HIH HPEABAPHTCILHO HANpSKeH-
HeMU onementamu [Ipu BhUleTe KoHCOIM
nomymkn ¢ > 750 MM HOOBMHY paboucii
APMATYPHI PEKOMEH/TYETCS OGPHIBATS Ha pac-
crosmmn a = 0,51, — 20d oT Komua Konconn
HOAYIIKH JIeHTH

5. Jlentounbie ynaamenThl mOx pab
KOJI0HH. JIenTouHEIe (DYHAAMEHTHI O/ PSTbl
KOJNOHH MOFYT GbiTh COODHBIMH H MOHO-
JurHBIME VIX BO3BOIAIT B BHIE OTACIBHBIX
JIGHT NIPO/IOJIBHONO WM HONEPEMHOrO Hali-
PABJICHUA  OTHOCHTSILHO PSJIOB  KOJOHH
JIeHTH HPHHUMAIOT TABPOBOIO  CCHCHHS
TOCTOSHHOM BLICOTH (puc 212,a) ¢ moJkoi
nomnay (puc 212, 6), nosepxy (puc 212, 2)
(1M FPYHTAX BHICOKOH CBAHOCTH) HIH B
HIEPEKPECTHRIX  JIGHT  POCTBEPKOB
(puc 212, 6)

Toupuy kpas noixu 1aspa h, npHuu-
MaroT He metiee 200 MM IOCTOAHHONM 110
BCEil /UIMHE JICHTHI W HASHANAIOT M3 YCIIOBUS,
uTOBHI B Heii M pacteTe Ha MONCPEUHYIO
Cuwly He TPEGOBAIOCH MONCPEUHON ApMa-
Typbi BHCTYILI nOJIKH TaBpa paGOTAIOT KaK
KOHCOJIM, 3a1ueMJICHHBIE B pebpe [Tpn Mabix
BLUICTAX TIOAIKY NUNMMAIOT TIOCTORHHOI
BLICOTBI, 11PH GOMBIIMX BLLICTAX — HEpeMEH-
HOMi ¢ yTomumenueM K pebpy; OTHOLICHHE
cropos yrommenus — te Goiee | 3

B npHOAWACHHLIX pacteTax  yCioBHO

, 10 B p:
WM JleHTOUNBIC  (yHIAMEHTH  pabOTAIOT
10106HO MHOTONPOJIETHAIM HAIKAM TABPO-
BOTO CCUCHUS, HAIPYKCHHEIM CHU3Y PaBHO-
MEpHO PACHPCACICHHBIM PEAKTUBHLIM [[AB-
JIeHUEM TPYHTA W ONUPAIONMMCA HA KO-
Jloukbl, Pebpa JICHTH apMHPYIOT KaK Hepas-
pesnibie 6atkn [IPOOIBIYIO PaBotyIo apma-
TYPY ONPGACIAIOT PACICTOM HOPMAJIBHbIX
ceucHuMil Ha AelicTRMe M3rMBAIONMX MOMEH-
OB, XOMYTbI H OTFHOBI — M3 PACUCTA HAKJIOH-
WLX covcnii Ha monepeutyio oy [lo-
NCPEUNOE CONCHNE JICHTH HOAGMPAIOT mpH
MHEHMAJILHO JIOMYCTHMBLX HPOLEHTaX ApMH-
POBAMS UL WATHOACMBIX  OJICMEHTOB
HWKHIOIO MPOJIOJIBHYIO apMaTypy JeHTOd-
HOrO (pyHIaMCHTa YKIAALIBAIOT B Npe/eiiax
Becil co LmMpuHbL, npu atom 60 70% or
OBIIIEro CencHMA APMATYDH YKIAAMBAIOT B
npesenax pebpa

B npouecce BO3BEACHHA COOPYKEHH
HEPABHOMCDHHIC OCA[IKH OCHO-
M HCPABHOMCDHBIC — 3ArpYXKCHMS

Apmip Oy IKH cerKam,
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Prc 213 Jenrounsie dymmmenTst

a6 o entoume wecyte croi, o

xapi
o romrpyermma iy (pvecto xoncrpycrn
apmarypa 7 — onop

LI

yewmsi B pebpax (ynaamenTa C uenmio
BOCHPHATHS HTHX YOWIMii B peBpax JICHTOM-
HBIX (YHIAMCHTOR YCTAHABIMBAOT KOKCT-
PYKTHBHYIO

10/ PRI KOTONH, 2
2~ pabowmn (PACTAHYTAR) UPOAOTLHAA APMA

POMERyTOUK Y3 POCTREpKa, 1 — TposeTIHIE
TYPA, 3 KOKCTPYKTHBHAS KOPWTOOOpASHAR ~CETKA;
<eroK); 5 — pabovas apMaTypa CETKH, 6 — MOWTAKMAR

© KapKacl® § — pacnpeaeIHIC B AN apMaTyPa

COBPAHHBIME W3 ILIOCKHX
NOMOIBIO  COrHYTBIX

xapkacos ¢
KOPLITOOGpA3ITHX

BEPXHIOIO M HIDKHIOIO ApMATYPY NpH 1po-
nere apvuposanus 02 04% [Moaku no-
JIYHIKH JIGHT APMEPYIOT Tak Ke, KAk i HOfIy1ll-
KM JIGHTOUHBIX (DYHIAMEHTOB IOJI CHIOIIHBIE
Hecyume crennl (puc 213, a) npu otom B
HONKaX  BMCCTO

WM FOPIIONTATBHBIX CeTOR (CM piC 213, )
Jlerrt P W BsAHbE
Mi  xapkacavm  [Ipy  wwpuHc  pebpa

b =400 MM YCTAHABIMBAIOT [BA IUIOCKKX
Kapkaca, npi b = 400 800 mv — e mence
Tpex, mpi b = 800 MM — HC MCHCE HCTHIPEX

pi apMupobanun  peSep BA3AHLIMU

TeaLHO apMaTypl yeTasasupaior 30 .

40% pabouchi npOiONLHOA  apMaTyp
peSep ECIM B IOJKC BOIMOKHO NOARIGHHC
MOMCHTA OBPATHOTO 3HaKA, TO MPEAyCMaT-
pUBAIOT BepXmIO apMaTypy (prc 213, 6)

JlenTonmIe GYHIAMCHTEL KpOME ITHOA
B IUIOCKOCTH PSfi@ KOJIOHH MOTYT MCIIBITHI-
BATL KPYICHHC B IVIOCKOCTH, NGpICH-
KYJISDHOH DALY ROJIORH, BHLIBACMOC [laB-
JleHHeM BeTpa,

HCHO  BEPTHKAILKGIX  BeTRCil
XOMYTOB B HOMCPCHHOM CCHCHIH JOIKHO
LI e Menee ueThipex nipHb = 400 800 Myt
W e Metice wecty nph b = 800 MM XomyTht
HOIDKHEL GHITH 3aMKHYTHIMH JHAMCTPOM HE
Metiee 8 MM ¢ warom ne Sosiee 15d (e d —
JMAMETP TIPOJIONLHEIX CTepKHel). Paccros-
HUS MOKUTY TIOTCPONHBIMHA  CTCPRKIAMHE B
CBAPHKIX KAPKACAX B UCJSX HEIONYIICHHs
BLUTYIMBANUS BEpXHCH (CKaTOll) apMaTyput

Hosi

HBIC BYTHI

10

3A/ICNIKOA B HUX paM M np  JOJOKHBI 6biTh He Golee 20 ee juaMerpoB

UaBRIX  PACTAI] 6. Jlenvou-

i pn Kpysenu e ¢ THI OBLIHO PACHOJIATAIOT N0
yerpanBath B (DyHJaMCHTAX FOPU3OHTAIL-  HANPABIEHMIO pAJIA  KOIOHH, HO MHOI/A
Ecim BBIFOJIHO, YCTPauBaTh NEPEKPECTHEIE
JeHTOBIC oo JteHT (cm. puc 212, 6). Pacuer
cOopHbMH M3 mogymek (cM puc 201) u JCHTOTHRIX (b roB

BEPTHKAJLHOrO PeGpa W3 COOPHBIX HCMEH-
ToB Pebpa JICHTEI MOHTHPYIOT 11O NPHHIM-
1y HEpa3pesHLIX GAJOK W3 COOPHOrO Keiie-
306eToHa
Mononuribie

JIEHTOUHbBIC () Tl

CIOKHEE PACHETA JICHTOMHBIX (YIAMCHTOB,
HMMEIOIMX OO Hanpapickue Pacuct Bhi-
HONHAIOT B NPCANOIOKCHHH  pacipesese-
WU {ABJICHHUS HA IPYHT 110 3aKOHY TUI0CKOCTH

pMHp HPOCTPANC

s B nenom s
6olee TOUHBIX JaHHBIX PACUCT POCTBEPKOB
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T Kak Banox
Ha ynpyrom ockoatnu [To anaiornu ¢ wiu-
TAMM, ONICPTHIMH TIO KOHTYPY, HCH3BECTHBIC
YCHUIHS B3AUMOJIEHCTRHSA JICHT OIHOTO M /Py~
TOTO HANpPABJICHAH ONPEIEIIAIOT U3 YCIOBHS
PABEHCTBA MX NPOFHGOB B MeCTAX Mepece-
ueumit, KpyTflMe MOMCHTHI yHMTHIBAIOT
JMIL NpH HATHTME  GOJNBUINX  BHEHIHUX
HArpY3OK, B OCTAJBHBIX CIYIASX B pacucte
AX HE YMUTBIBAIOT M3-32 MAJIOH BeJMTHHEI
Pacuer pocTBEPKOB KaK CHCTEMHE GaJIOK ABYX
HAIPABJICHWH, CBS3AHHMX C OCHOBAHHEM,
HPOM3BOMIAT NP MOJEIH OCHOBaHHS, pabo-
TAONIEH KAK YUpYroe noJynpocTpaHcTBO
Bosee npocThM sBJsiETCH pacteT nepe-
KPECTHBIX GAIOK Ha YNPYTOM OCHOBAHMH C
KoapbumenToM mocTenn B oroM Caynae
BEYT PACYCT Y314, COCTOSIIETO H3 KECTKOIO
HCAKOJIOHHHKA M HeTHIpEX THOKUX (hyiLia-
MemTHEX OaIok (puc 213, 2), umeromux
omunaxosylo kectkocrs EI Yowms ma
KOHIAX Gajok
s N

PREYIE (686)

N
¢ 4+/1/Ah'M0

JUIMHBL,  Har KOJIOH-
HAMH TIDH HCGOMTBUINX PACCTOARIAX MOKILY

v

Tubkue nepopmupyemure byHaaMenTH —
NEHTHl GOJBINOH [UTHHBI, 3arpykeHHbIE KO-
JIOHHAMH, PACTIONOKSHHBIMH HA 3HAYMTEIb-
HLIX paccTosmuAX Pacuer JCHTOUROO (pyn-
namenTa BeAYT TMbO Kak Gaykd Ha yupyro-
HOATIMBOM HOJYNPOCTPAHCTRE, JHGO Kak
GaJKd Ha YNpYromojaTIMBOI  mOMyIIO-
cKOCTH

Pacter JieHTOUHOrO  (hyHaamMeHTa  Kax
Bankn Ha ynpyrononawmaom nouynpocr
PAHCTBE  NPUMEHSAIOT TEX  Caywasx,
KOT/a 10101 Ba. (bylmamcnra HMEET MAIYIO
IMPHHY B CPABHCHUM C JUIMHON JICHTBI
Pacuer sexrousoro gyniamenta xax Ganku
HA  yNIPYronojaTIMBOH MOJNYIIOCKOCTH C

nocrem npn

CXeME JIMHCHHO IehOpMUPYEMOrO ClIos KO-
HEUHOM TOMMMHBL, CCNH OH NOJICTHIACTCH
MQIOCKUMACMBIM  TPYHTOM € MOJIYJIEM
nedopmamn E > 100 MITa wiwn ccm pas-
Mephl (DYHIAMEHTA IIMPHHOM (IHaMeTpoM)
Gosee 10 M u ecom rpyru 06114;[(\61 Mosy-
nem E > 10 MIT:

e N — pacetnas cuia,
Jepeatomascs K y3en, A - oA 1mo-
JIOWBHI MOKOJIORKMK (Ha pre 213, 2 3auT-
puxoBaua), s — JMHEHHAs XapaKTEpUCTHKA,
onpeseisemas no gopmyie (697), b — -
PHHA TOOMIBEI JCHTEI

7. Tonsne 0 pacuere JCHTOMNLIX dyn-
AAMENTOB. Pacuct JIGHTOUHBIX  (byHamen-
TOB CROISIT K onpcucncnmo nanncuuﬁ rpynTa

OT FUIYBUHLL 3AJCrANM MATOCKHMACMOTO
rpynra B cremmaibHoii JMTepaType Hve-
10TCSH MHOFOUUCIICHHbIC IPUMEPBI paCtcTa
(YHAAMEHTOB KAk Gajku Ha ynpyronomar-
JIMBOM HOJTYNPOCTPAHCYBE H A YNIPYTON0JaT-
JIMBOi IOJYIIOCKOCTH

acuet  (PyHAAMCHTOB "cuevooﬁpa’mo
Hp()ﬂ:\koﬂullz € YHICTOM COBMCCTHOI paborh

o mojomse
BHYTPEHHHX YCUIUi B PﬂC'ICTHhIX CeHCHHAX

08,

a 1M O n

nunemu HArPY30K HA OCHOBAHMC BCIIC/CTBHC

Bosbumofi  coberBennoit  kecrkoctn  (EI),
5 Hoii -

IONEPCINOro CeHCHUs JICHTH H HEOD:
MOro Kkommuectsa apmaryphl JlenTowibiii
u rpYHTOBOC

HIM PABOTAIOT MO HAIPYSKO/i KAK CAMHAS
cHeTema
@ Oyukius PACHPENCICHUS JABICHHUS 110
HOA0MIBE (pYHIAMCHTA 3ABUCHT OT XApAKTS-
PHUCTHKH HKECTROCTH (hyHIaMeHTa M mojar-
JMBOCTH OCHOBAMMS, BCICICTBHC MCTO JICH-
TOuHBIC (YWAAMCHTH pASICHMIOT Ha jba
OCHOBHLIX BHIA 1) YCIOBHO aBCOMOTHO
KECTKHE, NPOTHOBI KOTOPBIX MAJNBl M 1pH
pPACHCTE MOTYT H YUTHIBATLCH, 2) IHOKNE,
WM YHAAMEHTL  KOHGUHOF  KCCTKOCTH,
NCPEMENICHHA  KOTOPHIX ~ COM3MEPUMBI  C
TEPEMELICHUAMU OCHOBAHUS

ABCONIOTHO  KCCTRUC  (DYHAAMCHTH —
JIeHTHl GOJIBILOrO MONEPETHOro CeUeHus

344

) 0 npu-
BOMMT K Golice HAIEKHOMY IPOCKTHPO-
BAHUIO 3/aNHi
8. OcnoBa pacuera Jenrounoro dymaa-
MenTa Kak GAAKM HA  YUDYrOMOZATIHBOM
pancTie. DTOT METOJ
PACCMOTPEH B TPYAAX MHOIHX COBGTCKHX
yuenpix B H JKemoukun u M YT Cunmupin
B pacueTHoil cxeme (ymaamenra Henpe-
PBIBHYIO CRA3b MeXy Gaukoll u ocnopa-
HHEM 3AMCHAIOT COCPEIOTOUEHIBIMH A0CO-
JUOTHO HKCCTRMMH CTOPRHAMH (puc 214, a)
Vo B CIEpKIX IPHIAAIOT paBiivi
TBYIONCH JABICHUS,
PACHIPEACIICHHOrO 110 TUIOWA/M  [1OAOMIBbI,
COOTRCTCTBYIONICH KaX0MY cTepKiio Pac:
CTOAHHE ¢ MEXKY CTCPKHAMH NPHHHMAIOT
OMHAKOBLIM, A HCIO Yyuactkos -9 11




2¥3 4

T
L A K X X Xo X Ky Ke

77 7

Prc 214 yummenrias Gaika

— pacteTIaR CXeMa 6 — OCHOBHAR CHETEMA 4 —
DepeHEICRIS ook M Tox AcfoTSRM GRN ¥
10 e COBGPXHOCTH  OCHOANHA, O — MOPA
Zanows 0 nomoues ReNTH ¢ JTIOpA. ATHGAOUIX
MOMEHTOD B iciTe

(puc. 214, 6), feficTBue CTepiKHel 3aMeHsIOT
JEHCTBHEM YCHIMH X, . X4 3HadeHus
HEH3BECTHBIX Xo, . , X4 H OCAIKY 3a[e/IKH
Yo (puc 214,6 1 2) HAXOMST U3 PEICHHS CH-
Cremer ypantennit

BgoXo + Bay ¥y + Box

+ Bop 6 =0

Buovo + By + 5, + i +yo=0

R

(687)

Tlepememenus BOIIL ICHCTBYIOIMX yCH-
i pwpaxaor  koxppumIeHTAME B,
craragMhiMB U3 nporuba Gankk M ocaiKu
OCHOBAHMS

By = Vu + Y (688)
Mporu6 Gas v, (pue 214, 5)
o= | MeMe g ——(u T
m= ]k 2ET\ GET ™
(689)
rite 0y = (a,/0)* (Gafe — a,/c)
Ocasika octonatus y,, (puc 214, 2)
P (690)
o= g o

rae E, — Moayis jehopmaunn rpyHTa, j
Koapumicnt [Tyaccona rpynTa, fo, — dynk-
LMS  OCAIKH  TIOBCPXHOCTH OCHOBAHHS B
Touke K 1ipu BO3/ICHCTBUM CIMHMYIEBIX CHII
X, = I, 3uavenns GYHKUMy f,, NPHBCICHBI B
Tabn 31

TToacrasiisis 3HaueHUs Tporuba u oca Kk
ocHoBanus B (689), nonyIHM

L1 MOMYIENHA OCHOBROI CHCTeMbI G0t 6y, = (fy, + t0,,) J’ 8 (691)
Ky PACCMATPHBAIOT OTICIEHKON OF OCHORA~ ge
WU, B COPEiMHC GAJKH BBOJAT BAMEAKY  [NIE o = vrlu,r‘/[(vlul(l -1l (692)
Tabauya 31. Inawenus GYWKINN f,, 1A OUPECACHMN OCAIKM HOBEPXHOCTH OCHOBANMS
Kak yOpyroii HoaynAGCKOCTH
A
e bje=20 ble=1 bje=2 =1
0 4265 3,525 2,406 1,867
2 0,508 0,505 049 0,469
4 0251 125 0,249 0,246
6 0,167 0,167 0,166 0,165
8 0,125 0,125 0,125 01124
10 5 1 0,1 [ixt

MEMANUE X PACCTORHUC OT TONKH NPIIOKEHNA [pyla o AQuioif Towkw, b - mm-

puba GAJIKH, ¢ — PACCTONHE MEHKIlY CTEPKHIMH
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Mowent miepumn [ Satku 10 06paso-
BAHHS HOPMATBLHBIX TPEUMH B GETOHE BbI-
MHCISIOT 11O CIUIOMIHOMY CEMEHHIO BAJIKH,
mocie  oBpa3oBaHMA  TPEUIMH — C  yueToM
TOTO, 470 GETOH B PACTAHYTO! 30HE CoueHHS,

0 C ACTCH

pactsnyroii apmarypoii

lepeMenIeHus 0T BHEIHNX cui1 F
1—p?
nE,c
e O = (/) (3afc — a,/c)
Opamara amope peakumii (puc
Fo = x/ch)

3atem onpenensAior usrubaonme Mo-
MEHTHI (pHC 214, €) KaK B KOHCObHOI GaJIKe
1 nonepetHbie cutbi Q, N0 3HAUCHUAM KOTO-
PLIX KOHCTPYHPYIOT JICHTOHEI (pyHIaMenT

. OcHOBLI pacvera JMeHTOMHBIX (ymga-
MCHTOB Kak OaIKm Ha ylpyromOAaT.IMBOI
nosywiockoeth. Merommka pacuera dynia-
MCHTOB KaK GAJIKH HA YHDYTOTOJATIHBOM
HONYILIOCKOCTH TIOPOBHO paceMoTpena B
TPYAAX MHOTHX yueHbIX Baxcueiimme pabost
B 370l 061ACTH B TIOCICHCE BPEM3 OMy6.-
koparn M A Cummymum Hivke npubesen
PacueT THGKHX JICHTOMHBIX (Y HIAMEHTOB
10 metoay I JI- Mactepuaka, A0CTaTonio
TOUHbI VIS IPAKTHKA TPOCKTHPOBAHMS
wmpoko npuMensionpiics OCHOROT 10r0
MCTOI ABIAETCH HPEAIIOCKUIKA, UTO MHTCH-
CHBHOCTH PEAKTHBHOTO JIABJICHMS TPYHIA P
B 11060i TOUKS IOMOMBEL IPOTIOPLUHOHAILHA
ce npornby (runoresa Bepuy:um)

Ay = — o0, F X (693)

214, 9)

p = chy, (694)

e ¢ — koxpdumicnT mocTenn  (koaddu-
WHCHT IPONOPIHOHAILHOCTH), b — WupHKa
TOJIOIIBBI JICHTOUHOTO (yHIaMeHTA

Ecim (yiaMent nojcTuiaeT Heboih-
1WIO¥i CIOH CRMMACMOrO FPYHTA, HUKE KOTO-
POFO PACTIONOKEH IPAKTHICCKH HECKUMAC-
MHii MaTepHal, To KodphMmIEHT nocTeNm
(raba 32) naxomsr 1o opmyic

= Eyfh,

(695)

riie ho — TONIMHA CKHMACMOTO CIOS, oM

Wcnonays B ypamkewmn  (695) wa-
BECTHBIC 3ABHCHMOCTH CONPOTHBIICHHA MATE-
PHAJIOB, MOKHO NOAyHTE Addeperuma,
Hoe ypaBHCHIC

5t

MY+ M =0, (696)
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Tabuya 32 Korppmmenr noctem ¢

Moaym
o | o | Kb
’PYMm il ¢ Hjem?
Corabwiit 5.20
Cpensmit 20 40
TlnoTsasii
Crana SOU 50000

tae s = |/4E,I/(bc) — uveer muneiinyio pas-
MEPHOCTE M HASKIBACTCH JMHEHiHOM Xapakre-
PHCTHKOH GAIKH HA YHPYTOM OCHOBAIHA
B Ctysae npAMOYIONIBHOro Ceenis Gaikn
ee JmHelHas A XAPaKTCPUCTHKA HMCCT BHI
s = h|/Ey/(3ch) = nh, (697)
e h - BRICOTA ceenns Ganki, n — koap-
umment, n = |/ Ey/(3ch), as moresioro e-
Towa Kuacca BIS (E, ~ 23000 MITa) koo
(PUIMEHT N MPHIMMAIOT B 3ABHCHMOCTH OT
npoussejienns ch
ch . .051 2 5 10 20 50 100
n.o. 108907661 51 43 34 29
Ecom mia Gakn (oM puc. 214) [ = 1,5s,
TO €€ PACCUMTHIBAIOT KaK abCooTHO KeeT-
KYIO 110 BHILIEHIIOREHHOMY MeTOy Ecitm ke
1> 1,55, 10 GaIky yCIOBHO CHHTAIOT Gecko-
HEHOM M PACCMTEIBAIOT € YeToM Kohii-
nmenTa nocreH Jlenenne 6ok Ha ynpyrom
OCHOBAHMH 1A ABCOMOTHO KECTKHE H BECKO-
HewHbIE YCUOBHO  BOIMOKHO jieicine ma
Kkecrkue — npu [ < 0,755, KOpoOTKHE — pU
0755 < [ < 35, ummspe Gakn — npu [ > 3
10. Tostne o pacuere coWmbX dyn-
savienton. CILIONIHYEO (DYRIAMERTHYIO Tk~
TY 11O/t BCC 3/1aHUE IPUMEHSIOT B TOM Clyyae,
KOF/1a OTCNBHbIC (YHAAMEHTHLIC AT HIH
JICHTOUHBIE POCTBEPKN CTAHOBATCSH HEAOCTA-
TOUHBIMH, TIPH HEOBXO/MMOCTH TIepepacipe-
Jencums yowmii Mexay Golee wiM menee
TOJAT/IMBBIME  MecTamMM, Onarosaps wemy
HCKIIOUACTCH PEIKAsi HEPABHOMEPHOCTE B
OCAKAX OTACNBHLIX “ACTEli 3panuii, nph
CHaGHIX U HEOIHOPOMHEIX PPYHTAX.
Crnompie (pyHIaMEHTHBIE TUIMTHL Bhi-
HOMMSIOT [IMTHEIMM, GE3GANOMHLIMH, [11HT-
HO-GAIOUHLIMHE 1 KOPOGUaTHMH (pHc 215)
Konpur; ypﬂuml) W pasMepel B IUIAHE CHuioul-
HOI () Wi TUMTHL YO
TAK, 4TOGH PABHOEHCTBYIOMAS OCHOBHLIX
HArpY30K OT COOPYXKCHWS NMPOXOMIA HpH-




a

110 3axony miockocTn [Ty paccMaTpuBa-
I0T  KaK  [EPeBEPHYTOE  Kele300eToHHOe

miockoe Har paBHO-

tJ
Puc 215 Cromusie GynavenTisie nuwms
a—pebpucriie, 6 - Gercarosmie, ¢ — KopoGuATOR
KONCTPYKIMM; 2 — PACHCTHAS CXEMA HA CHEMASMOM

opanuenioli  rayGuie, 1 — dywamenian
ouara 2~ yupyouli oGxwMacwbil ciof; 3 — abco-
JHOTHO XECTKOE ocOBANKE

MEpHO B LEHTpE THKeCTH BCGi MThl Ecimn
BHEIHUE HATPY3KM HA CIUIOMHOM (yHa-
MEHTE PACHIPE/ICIICHEI HEPABHOMEPHO, PE/IKO,
TO PACCIUTHIBAIOT KAK IUIMTY HA YHPYroM
OCHOBAHHUY C YIETOM HOMATIMBOCTH IPYHTA

Pacuer ciiiommnoii dynamenTHoll -
THL BEYT 1o

MepHO naBre-
muem rpyrra CedeHHe IUITBI M APMATYPH
HOABMPAIOT [0 AHATOTMH € MUIOCKAME
TEPERpLITHAME B Tex cyuasx, koria nMeer-
A OITACKOCTH KOPPO3MH APMATYPBI (BHICOKHiL
YPOBEHE IPYHTOBBIX BOJI), CEueHHE NOAOHpa-
107 C YUGTOM OrPAHWMCHHOTO PACKPHITHS
TPELIMH NIPH IKCIUIYATALMONHBIX HATrPy3KaX

11. Pacuer cliommbix (yniaMentos Kak
IMT BA OGKHMACMOM CJI0C OrpAHMYCHAO
rayOmnel, Pacuer BeyT B OCHOBHOM 110 aHa-
JIOPHH € PACYETOM GAIIOK HA YHPYFOM HOJLy-
npocrpancte OjHAKO B JaHHOM pacueTHONH
CXEME YHHTHIBAIOT IEPOPMUPOBAHUE OF PAHU-
HEHHOM TOJIIMHLL ocHOBaKus H, nmpunumae-
MOro paBHBIM He GoJee MOJYIIMHLI pac-
CunTHBACMOl T00CH (prc 215, 2)

TMepemeinenne ycwmii B cucTeMe ypas-
HeHM

o+ ) (698)
nE,

= GET (699)

TE (0, — WMEET TO ¢ MaTEHHC, TO W B

Gopmyne (689), yy, — ocaxa  ocnoBanws

(rabu 33)
12. Konetpynposanue cnzommsix gynsia-
wenros. CrulolmHeie $ynIaMeHTHEIC IUTHTEL

METOMly  HPEIEIbHOrO  paBHOBECHS  (CM
§ 43), OCHOBANHLIM HA PACHPECICHHM JiaB-
JICHIS HA CPYHT 1101 N10J10MWIBOM Beeii TIHTH

ceTkaMu 1
1O aHAJOTHH ¢ GE3BANOTHBIMU MEKILYITAK-
HUIMH TICPEKPLITHAMH WU IIMTAMH, OFCp-
THIMI 110 KORTYPY PaBovyIo apmatypy cerok

Tabauya 33 Ocarsu y,, oconamn KAk caon orpa oy Gt
e

ad " 0 2 4 3 §
02 c ~0016 - -
2 0,112 -0,001 -

3 0,455 015 0,003

i 827 -0017 ~0015
117 0019 0.0
04 -0,037 ~0,002 -

~0.136 ~0027 ~0012

0,103 ~0081 ~0037

~0425 ~0,144 ~0,08]

0,741 ~0172 ~0,131

TIpUMeyaine X — PACCTONNHE OT TOUKH NPWIOKENHS LCHTPA MATDYIKH 10 TOVKH, TAC

OUpENIENAETCA OCAIKA, T ¢ PACCTOAMME MEAKLY TOUKAMHU 1 M 1,

— PACCTONNME MEKIY CTEPAHAMIL
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T 1

75000

Puc 216 ﬂpﬂmcp
— w0

CIIOWHOro Wt o
— CHAPNBIE CETKI I KApKACH; | — KOTONNA;

3 manra 4 — wne-

xn umm 55T uumpmum cerxu N1 (2 pana), 6 — npozonbiue cerkn N-1 (3, 4 pia)

[ OJIHOrO Cerkn

(DYHAGMEHTA MHOTOYTAXHOTO

YRNQBIBAIOT OJIHY Ha Jpyryio ne Gonee
4CM B HETLIPEX IIOCKOCTSX 063 HAXJICCTKH B
HepaGouem Hanpasicun OBIIYIO WIouab
PABOUCH APMATYDE! CTHIKYSMBIX CCTOK B
OJIHOM CCUCHMH TIPHHMMAIOT He Bosee 50%
or obwei miomamm paboucii  apmaryper
CSTOR [1BHHOT O HANDABIICHHR [MmrHo-6amou-

AW CBAPHBIMH COTKAMI

B 1 1HO-Bai0mmbix yHIaMCHTAX peGpa
MOrYT BHCTYHATH BBOpX W B3 HauGosice
HACTO NPHMCHSIOT ANTH ¢ pebpan, 06pa-
WICHRLIMI BBEPX OWH OKA3LIBAIOTES G0Ce
BAITOUHIMH, TaK Kak B paboTy peSep TAKUX
YIIAMEITOR BIIOTACTOA TI0JKA LTI

HbIE  C) B ap
CBAPHLIMH CCTKAMM 1 KADKACAMH 10 AHa-
JI0ruH ¢ 6ATIOUHBIME MEK/YITAKHBIME 1Iepe-
kphitwsivn Ha prc 216 npusesien mpumep
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B oGoux W nonepe-
HBIC GaJIkM pacriolaralor Takum obpazom,
4TOBHI MCCTA HX HEECCUCHMI HAXOMIUCE
11Ol HPOJIOLHEIMA OCHMH KOJIOHH



§ 53. OcuoBnt MpoeKTHpOBaNHS
KOHCTPYKIUMI MUHHMATLHOI
crouvocTn

1. DKOHOMMUCCKAN OlleHKA KOHCTPYKIBN.
Kpurepuii spdermmmoctn. OcHoBias 3a/1a4a,
pemaemas npu pa3paboTKe CTPOMTEIBHOM
KOHCTPYKIMM, 3AKIHOUACTCH B  TONYHCHUHH
TPOEKTA, YIOBJIETBOPAIOLIEr0 BCeM Tpebo-
BaHUAM JICliCTBYIOIMX HOPM, C TEXHUIECKH-
MU H IKOHOMMYCCKHMH  IONA3ATE/IAMH.
YpOBEHL KOTOPHIX He HMKE HoKasaTech
JIPYrHX KOHCYPYKUMiA 1010 ke Tuna CTenens
PPEKTHBHOCTH HOBOTO PEIlICHUS KOHCTPYR-
WHH MOKET GBITL OonpejeNeHa IyTem cpas-
HEHMS  IPHHATOrO  KpuTepusi  pdexrms-
HOCTH  3ANPOEKTHPOBAHHON  KOHCTPYKIMH
€ ero 3HAYEHHEM Y AHATIOTHIHBLX CYUICCTRYIO-
WX KOHCTPYKIWMI HIM IIPOCKTOB

TTpoeKT  KOHCTPYKIWM, 06 NaatoNLit
HARJIYHIIMM 3HAUCHHEM KpUTepus HpPekTus-
HOCTH NIPH 3a]aHHBIX YCTOWHSX, TPHHATO
HAILIBATH ONMTHMATLHEM BrIGOp KpuTepHs
HDPEKTUBHOCTH — CHOKHAS  HKOHOMHHECKAS
3a/1aua, KOTOPas B KaK/IOM OTICALHOM Cl1y-
Hae MOXET pemaTLes Ho-pastomy Hanbosce
OBIUM KpHTEpHEM HPAEKTHBHOCTH SBIHIOT-
Csi NPUBEICHHBIC 3aTPATHI, CIATAIOMNCCH
3 TCRyIuX. mucpxck C (cebecrommoctn

B Jielie M OKCTUIYA
pncxo,qoh) W cmoBpevchibX 3atpar K
B [CALHYIO
Gasy), K 011080
BCOOTBCTCTBHM € YCTAHOBJICHHbIM uupmmu-
wniM - kodbduCHTOM AddbertmmiocTH E,
KalUTANLHBIX BIOKCHHIA

(700)
Veranosneno, 410 JUIS  OHOTHITHBIX
KOHCTpYKUMIT  (OTBEWAIOUMX  TPEGYEMBIM

IKCILIYATAMOHHEIM  KAYICCTHAM, HMEIONHM
COMBMCDHMBIC CPOKH  CIYKGH W paBHyio
OTHECTOMKOCTE) B GOJBUIMHCTBE  CIIY1acB
3ATPATHI 1A IKCIUIYATALMIO W KaIRJIOKe-
HUS B CYPOMTEILHYIO 6a3y NPUVEPHO OH-
HAKOBEL, M HX BE/IMUMHA HE3HAMHTCIHHO BIIMs-
1 Ha pesynbrar cpashenns [Toatomy ad-
(EKTHBHOCTh KOHCTPYKIIH ¢ BOIBIION CTC-
HEHBLIO TOWHOCTH MOXHO ONEACHAT: 110
CTOMMOCTH KOHCTPYRAH B jene Cyy, KOTO-
pas  clAracTCs W3 HONMOA  pacuevHofi
CTOMMOCTH ¢ M3rOTOBJICHMs Cy, 3ATPAT HA

crpontenscrsa AH TIpi 5ToM yaursisaior
3ATOTOBHTE/ILHO-CKIIAICKUE PACXO/IbI KO3~
(pHuHERTOM 8 M yIOpOKaHHE paBOT B 3HMHHX
YCIOBHAX (eci OHO HMeeTCs)) Kod(HiHeH-
Tom 8, Taxum oBpa3om,

2= (Cyo+ C)d. + Cb, + AH (701)
JaMeTHOE BIMAHMC OKAILIBACT yueT H3-
CTPYKIMIA  (Orpa/IeHu, KOJIOHH,

MEHTOB H [Ip ), & TAKKCE IKCIUIYATAUMOHHBIX
PACXOIOB HA OTOIICHHE W BeHTHINIUIO

¢
CTPONTEIHHOM BHICOTH HOKPHITHS IPH HIME-
HEHWH raGapuTHLIX PA3MCPOB  IPOCKTH-
DPYeMOii KOHCTPYKIH DTHM MOKHO Hpe-
HeOpen, oCiM NPOWIBOMAT CONOCTABICHAC
OIHOTHITHAIX KOHCTPYKUMIL MM €CIH HMCIOT
B BHILY NPHMEHCHHE KORCTPYKIWM Ul 3113~
it 6(mbmou apHHL Vludllc crenyer co-
B I

konchyKumi cuc'rmmnuulm( KOHCTYKTHB-
HYIO stciiKy 3nam

Cronvocts MorTaka Cy, HanpuMep c6op-
HLIX KelIC306CTORNIX KONCTPYKID, oImpe-
nensior 110 cboprmky Ne 11 EPEP na crpon-
Tenbibie paBoTH Kele30BeTORNEE 1 Oc-
TOHHBIC KOHCTPYKLMH COOpHBICH M J10TOJ-
HEHUAM K Hemy M3meHseMas 1acTh Hakiajl-
HBIX PAcxo/10B

AH = 0,6T, + 0,153, + 0,082 Cy,, (702)

e T,

— TPY10EMKOCT MOHTaXKA KOHCTPYK-
"3, - ocuopias apmuata  paGownx,
s Con = (G + C) & +
o — IpAMBIC 3a|pa1m cebecronmocT
KOHCTPYKIMA B Jie/e

ToJtas pacueTHAN 3ABONCKAS CTOUMOCTh
KOHCTPYKIMH

C, = 1,1458,Cer

(703)

e 8, — KoNpQUIMEHT TePPHTOPHAILHOTO
YAOpOXKaHUA MaTCPHANIOB I repepaboTku
7O BUIAM KOHCTPYKIWMiA, Cg, — pacuermas
HPOH3ROJICTREIHHAS  CCBCCTOUMOCTE  KOHCT-
PyKuMH

JI15i OJWHOTHITHBIX KOHCTPYKIMIA HOC/Ie/I-
e Jpa craracmbix B (701) HeCyICCTBEHHO
H3MEHSIOT COOTHOIIEHHE CTOMMOCTeEl KOH-
CTPYKIWM B JICJC, NMOITOMY HMCKOMAK 1O
KOHCTPYKIMA JaHKOro  BHAA

LHOM 11710~
wakn Cp, cronmocty Montaka Cy, U H3me-
HAIOWIEHCS  MacTH  HAKJIAJHBIX  PACXO/I0B

MOXET OBITH OmpejielicHa 110 cymMMe
=G+ Cr (704)
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Bermwnmy  pacueTHON  NPOM3BOJCTBEH-
HOM  CeBeCTOMMOCTH MOXKHO TIPEICTABHTE
KaK CyMMy s Claraembix

=Gy + 1mC, (703)

rie ¥, — 06hEM KOHCTPYKIMH B IUIOTHOM
rene, €, — cobecromocts | M® Getona ¢
YUETOM 3aTPAT HA BCEX MEPELIEIaX, My — Mac-
Ca MCTALTMHCCKHX MICITA (T) (ApMATYPHBX,
BAKJAIHBIX JIETAJEH) 10 KaX10MY BHIY M
xiacey, C, — cebecTonmocts 1 T MeTanm-
MECKHX M3I/IEJMIl C Y9ETOM BCEX NepesielioB

Cy=8,Ci + Cs+ Cs + Cy,
= (8,C, + C, + C,)/1000, (706)

rae 8, — koa(puument pacxoa GeToHHOM
CMCCH,  YHMTLIBAIOUIMH BLITECHOHHC uaCTH
GeToua apMaTypOil, HOTEPH H OTXO/TH GETOR-
Hoil CvecH B TIpomecce YKIAIKY, B, — Koo~
(DMIMCHT, YUHTHBAIOWHI OTXOMb CTATH B
TPOIECCE MITOTOBJICHMS APMATYPHBIX M3jle-
i 1 3aka B teTancii; Cy, Cy, Ca, Cy —
cronmocT | M? GeToHHOI cMecH (B 3aBuCH-
MOCT¥ OT MapKH GeToHa, KpYIHOCTH 3AH0Jt-
HHTENS, UOIBMKHOCTH OCTOHHOM CMecH,
OTHYCKHOM TNPOUHOCTH M3Emi), (popmMo-
BAHUS, PACXOIOB HA coacpRaHUC (OpM, napa
HA TOmIOBYIO OBPAGOTKY, OTHECCHHYIO K
I m® obbeMa W3ienus B IUIOTHOM Telie,
C, C, C,—cromvocth | xr Meramia

S<LS)s e < L]

UTO  OHM [OIKHBL YIOBACTBOPSATH  pSUly
ycnosuit u TpeSosanmii OBENO 314 yeio-
Busi 1 TpeboBanns (opmMyIHPYIOT B BHIE
PABCHCTB WM HEPABEHCTB, CBA3LIBAIOTIIMX
HapaMeTphl KOHCTPYKLHM X C TpeGoBaHMsMH,
TIPEABSARIACMBIMH K Heil DTO ycIoBus pas-
HOBECHSI 1 COBMECTHOCTH Jiepopmarmii, onpe-
aensionMe yewma N B CEUCHUAX KOHCTPYK-
unii Npu  [IefiCTBUM 3ajAHHBIX HATPY3OK,
KOTOPBIC MOTYT GHTh MpEICTABICHS! ypaB-
HEHHEM HMJIM CHCTEMOJ ypaBHEHH

o.(p, x, N)=0 (709)

KOHCTpYKIISl JI0KHA  YIOBICTBOPATL

TpeGopannsivy CHAIT 020301 -84 pacucra

1O JIBYM TPYIAM NPECILHBIX COCTONNMI
1epBOi TPy

Moot € My, Qoo € Quy New < Ny (710)
BTOpOil TPyl
S Mg, N < Noe, O <Ry,
o Cme b 1 |)

B (710) u (711) ciepa HaxomsTes Benu-
pacieTom 1

uneM (709) 1pu [EACTBHM paCUeTHBIX MK

HOPMATHBHBIX HArPY30K, CIpaBa — HOKa3a-

TEMM Hecyliell CIIOCOBHOCTH CeneHuii M-

MEHTA 110 MOMEHTY, HPOIONBLHOM W Hore-

pedHofi  CHIE, TPCIIMHOCTOHKOCTH, —orpe-

TipeIpUs TS COOPHOrO , H3r0-
TOBJICHHS APMATYPHELX M3/ICIMA WM 3aK1al-
HBIX JIETAJIeH, YCTAHOBKH M3xenmii B (popmy
(B 3aBHCHMOCTH OT KTACCA, MAPKH, /MAMETPA,
npous, HASHANEHH X Macchl) YunThIBas,
aro C, = (rnc 3 — 3arparel Ha TpaKCIOp-
THpoRKy | M COOPHUIX KETC30BETOIHAX
KOHCTPYKIWIH B INIOTHOM TEJIE 10 CYPOHTEh-
O/l TLIONE/IKH), U BBE/ 0BO3HAYCHHS

C, = 1,1455,C, + 3, 1 Cy = 1,1458,C,, (707)
Bhpwieine (704) MOKHO 3amHcaTh B BHJC
C=HC,y+ FCun (708)

ot
muc-rpyxuun %, WM J0I1yCKACMBIC HOPMAMHt
BCHMTHHBL NPOTHGA M NIWPHILL PACKDHITHS
Tpenmi  HOPMAMI YCTAHOBJIGHEL HGKOTO-
Phie JIOMOMHHTENLHEC OFpAHHICHHS

& < & Q < 03041951 Rubho,
<

(712)

[N e

Sapmin < Gsp < Oypmas, Oy < Opmas

B 3aBHCHMOCTH OT Buja KOHCTPYKIMil
M YCIOBHUIL €€ HKCIUIYATALMH. FICPEICHb OFpa-
HUMCHHIT MOKET GBITh JOTOJHEH WM COKpa-
ek

3. TlpoexTHpoBanne KOHCTPYKUMIA Mu
KoxpJUIUHEHTHE 1 CTOMMOCTHBIE HOKA3a-  MAJmLHOii cTOMMOCTH. B npoiecce paspaGoTki
T, axoumnuc  Bipaeins (700) (708),  MPOEKTHPOBNWKY NPUXOMNTCA HAIHAMATH
BaX 10 PAIL I1APAMETPOB KOHCTPYKLIMH ¥, HCXOS U3
o pacuuuuu CTOMMOCTH M TpYj0GM  ONBITA NPOCKTHPOBAMUS H  MHTYHTHBHBIX
KOCTH 3T cBopHbIx K raxuam MOKHO
HbIX it Ha cramm OTHECTH THII KOHCTPYKIMHM, WAL HCCYIIAX

HUSL IS COOTRETCTBYIONMX OTpacieit crpo-
nrenLeTBa

KOHCTPYKIMif, pasMephl CEUEHMIi HIeMEHTOB,
eNECO06PAZHOCTL IPUMEHEHHS U BeJIMYUHY

2. Orp . Tpn mpocr
KOHCTDYKIUtH IPUXOUTCS CUMTATECS € ToM,
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JALHOTO apMatyphi,
BHJIBI MATCPUAIIOB, OBecneMBaroIuX Haubo-



Jiee  BHTONOE  MHXCHEDHOE  pelleHHE
ECTeCTBEHHO, 4TO, HCNOb3Yst TOMBKO ONBIT M
MHTYWIIHIO,  IIPOEKTHPOBHIMK — BEM3BEKHO
OTKIOHAETCS OT ONTHMANBLHOTO pemieHNs

IUMHHA DTOTO OTKIOHEHMS 3aBHCHT OT
CAOKHOCTH  KORCTpyKIum  Yem  crioxiee
KOHCTDYKIWMH, TeM Ge/iee  BOIMOKHOCTH
MHTYHIBM B HAXOKIEHUH ONTHMAIBHOIO
petenns ONBIT NOKa3bBAET, YTO HPH NPO-
exr

K mauBosee paspaborammsiv W pacnpoct-
PAHEHHBIM METO/[aM MOXKHO OTHECTH METOIbI
JTMHEHHOTO,  BHINYKIOTO, JMHAMHYECKOTO,
TEOMETPHYECKOTO NIOTPAMMHPOBAHHA, Me-
TOL CAY9ARAOTO TOMCKa, KAK/BIL W3 KOTO-
PhIX BHYTpH Ce0sl MMeST Pasinvibie MO/H-
(uxamim BHBOp MeToAa 3aBUCHT OT Kor-
KPETHOIO BHJIa LIENEBOH HYHKIU M Orpany-
weHuit 3asauu  OmHCaHHE METO/I0B MPOBO-
}-lm'csl B KypCe MPHKIAZTHON MATEMATHKH It

HLIX KORCTPYKIH (610K 1 Ga104mBX 1HT) mTepatype,

Cpeaiee  OTKIOWEHNE OT ONTHMATHHOTO  ITHM BONPOCAM

pemerms coctapier S 7%, Ans Godee AL IpOCKTHPONIUI, | AN,
CTORHLX KORCTpYKIUTH TN P KoHCTPYKIU

TeRO  ManpsKemmbrs  Gatok — 10 12%,  HOR cTomMocTh zakmo‘iaaTcxBonpencnemm
4 NpH NPOCKTHPOBAMMI KEACIOBCTONNLIX  NADAMETPOB KOHCTPYKIUN 7, OBECHCHHBAIO-
pam, TmT,

WX, 1 B 0COBEHHOCTH 06OO%EK, OTKTONC-
nve tocruract 30 40% i aanmbie noay-
HEHBI B PEIILTATC CPABHCHMS CTOMMOCTI
KONCTPYKIUii M3 THIIOBBIX TIPOCKTOR € COOT-

Beret or nx
BapuanTaMit
DKOHOMIIOE  pelmierlie  KOHCTPYKIUI

MOKET GhITh ToTyuCHo myTe

mx nezeroii dymxwan (709) mpi
cobmonenns orpammacinii (710) (71
Kputepmii  adexmuiocrn  (neacsas
(yniais) (709) 3aBucHT oT pacxoaa Gerona
Vi w cram Ym, o oF wx yXCABELX CTOM-
mocreii Cy i C,, Pacxon Gerona onpese-
JAETCA NPUHATBIMI TCOMETPHNECKIMI Pat-
Mepamn :oncrp)umu Pacxojl cram — WH-

M
kputepns opiexruprocrn (700) Muorona-
PMATHBIX  pelieHii,  0BeCNEYHBAIOLINX
cobumiozete orpanwsenii (710) ..(712) Tipn

Vaenbubie
CTOMMOCTH 3aBHCST OT BUj1a M Mapku OeTona,
KIacca apMarTypH, NPHHATON TCXHOJIOTHHU
nepepaboTKH MaTepHasion B M3jeine, Aajb-

)YHHOM CHCTE M pacieTax Mot
MEXaHH3AIUI PElIeHHe TAKol 3ajau npak-
THYECKH HEJOCTIKIMO B CHIY [POMOI-
KOCTH BBIYHCINTE IbHBIX Hcnomb-

HOCTH K MECTY MOHTaXa M /py-
rux axropos Bee 9TH NOKa’aTEMM BO3-
MOXKHO OTHECTH K 1aPaMETPaM KOHCTpYKIWH
Ecrecrsenno,

J0Balle  COBPEMERIBIX  GbICTPO/GCTRYIO-
WX MALIIR 6T BOIMOKHOCTS YCHENHO

an BOoMBINE NAPAMETPOB TOMIEKHT ONpee-
JIGHHIO, TEM CIOXKHCE PELIACTCH 3a/1a%a M TeM

TPOBOHTH mHOT HBIX
pewennii [1pocToii nepeBop BapHanToB He
MOKET NPHBECTH K ONTHMANBLHOMY PELIEHHIO,
TaK Kak WHCIO MX B peallbHbIX 3ajavax
flACTONBKO  BEMKO, 9TO X HEBOIMOKHO
NepeBpaTH AAKE NPH NPHMENCHHH COBPEMEN-
HBIX GbICTPOAEACTRYIOMIX BHUNCATENbHBIX
mauwmn M3 cpabHenus, kak 5T0 OObIMHO
JIeNaeTCs,  /IBYX-TPEX BAPMAHTOB  MOXHO
BHIOpaTL JYHIMA, OWAKO OUEHb  MaJja
BEPOATHOCTE TOTO, 4TO B PACCMOTPEHHbIE
BAPHAHTEL BXOAUT ONTHMANBHbIA WHCTPY-
MEHTOM JUIS  OTHICKaHMS ONTHMAILHOTO
peLICHHS CAYKNT MaTemaTieckuii annapar,
MCNONB3YeMblii B 3a5a4aX  ONTHMAJBHOTO
TPOCKTHPOBAHMUS, — MATEMATHYECKOE [P0~
rpaMMHpoBaiie Mero/ibl MaTeMATHYECKOTO
NPOTPAMMHPOBAHNS  OPIAHH3YIOT —HaNpaB-
MBI IOMCK JIyHILEro pewieis, ocHoBat-
bl Ha QHATI3E OTPAHNYEHHOTO MMCAA Cie-

MOXeT GBITH MOjydeno peuie-
e HeKoTOpbie M3 Tepeducientbix napa-
METDOB MENSIOTCS [HCKDETHO (HaliphMep,
BIL M KJACC GETOMA, KNACC APMATYPhI, CllO-
€06 WITOTOWIEHMS } MONTAX KOHCTPYKin)
M KaK/BLA U3 HUX uMeeT HeGonblioe yueno
nasenmit Borom Ciysae nesecoobpasio pac-
CMOTPETh  CEPHIO  3A7AY  ONTHMATBHOIO
[POCKTHPOBANHS ¢ PA3IMMHBIMH 33 JAHHbIVMH
COUETAHMSIMH X 3HAMENHH, jAIOIee MHUHM-
MyM  Tiesenoii dymkumn (709) 3navemms
PYTHX NAPAMETPOB MOTYT MeHAThCS Goree
MOHOTOHHO,  HaNPUMEP  TEOMETPHIECKHE
PA3MepBl KOHCTPYKIMH M MHTEHCMBHOCTH
apwuposais Mx nenecooBpasno pacemat-
PHBATH KAK HENPEpBIBHbIC, OKPYIIIis moce
PeIeHA 3a/1a ONTHMAIBLHOTO NPOCKTH-
POBANNS /10 GAMKAIAIINX JUCKPETHBIX 30a-
HCHMI, JIMKTYEMBIX TpeGoBanusiMi cobmo-
JIeHMS. MOAYbHOMN CHCTEMBI PAZMEPOB WM

AL IEIM OBPASOM OTOBPANHLIX BAPHANTON

M HaGopom i3
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ra apmarypt O npo-
CKTHPOBAHME HA OCHOBE BECIPEPHIBHOTO CO-
BEPLICHCTROBAHNA THIN3AIMM ¥ CTAHIap-
TH3AINM  KOHCTPYKTHBEBIX ~9JCMEHTOB M
KOHCTPYKTHBHBIX CXeM, yuu(puxamuu raba-

DHTHBIX W KOHCTPYKTHBHBIX CXeM 37aHMil i
ONTHMATBHON  TEXHOJOTMH  M3TOTOBICHHUS
1 MONTAXA SBISIOTCA OCHOBHBIM HAlpaniie-
BUEM MH/TYCTPHATM3AINMH CTPOHTEILCTBA

3akouenne

B OcuopHsix I BEHIOC PA3BUTHE LOJYIHT
CKOTO 1l CONUATBIOTO PASBIITIA CTPANB HA  NPONIBOJICTRO CTDONTEIHBIX MATCPUAIOR
1986 1990 rosst u a nepuo 10 2000 roga, W MBEMNN, OBECHETHBAIOUNX  CHIKSHHE
npuisirix XXVII csesgom KIICC, nocra-  Macchi 31amuii, CTOMMOCTH, METAILIOEM-
JIeHA 33/10%a CIEAATE HALLY JKOHOMMUKY Mak-  KOCTH MI0EMKOCTH  KATMTAILHOLO

CHMATBRO BOCTPHMMIMEO! K HAYYHO-TEXHI-
HECKOMY  [IpOTpeccy, JIOOMTLCH — Pe3Koro
nopbiLeHHst HPPEK THBHOCTH H TEXHHYECKOTO
YpOBHS  OGLIECTBEHHOTO — MPOM3BOACTRA,
KaqecTBa BBIYCKACMOH NPOYKIMY, peln-
TEILHO YCKOPHTH IEPEXO/L Ha PeslbChi HHTCH-
CHBHOTG Da3smTIs W BLLTH A NCpefoBbIE
pYGeKH B MHDE 0O NPOM3BOAMTEALHOCTH
TPysa

TIporpamMmnoe NojokenHe MapTHH «BCE
BO MM YE0BeKa, Ha 6.1aro Yenonekay ¢ Kax-
JBIM TOfIOM ByNIET HANOIHATLCA BCe GoTee
ryGOKMM M KOHKPETHBIM CO/IepKaHHEM

B [OCAEIOBATCALHOM  OCYIIECTRICHUU
[POrPAMMBI APTHH BAXKHAA POJTH OTBOMMTCS
KaniTaLHOMY CTponTenkeTay [1pu 9ToM B
JIBCHAANATON NATHIICTKE Ha

crpoutenscrsa  Ilpesyemarpupaercs faiib-
weiiwee nosecHue dpekruprOCTH M Ka-
uecTBa CcGOPHOTO Kele30berona, sBIsIOme-
OCH OCHORO# COBPEMEHHOIO MHYCTpHAITh-
Horo crpontensersa Coserckuiit Colos no
ofnemy cBopHoro eiesoberona  ycrofi-
WMBO 3aHUMAET NCPBOE MECTO B MUPE
Hosrte 3amaun B OBJMACTH  MaccoBoO#
PeKOHCTPYKIWH H MOJICPHH3ATIN /IGHCTBYIO-
X NPE/MPUATHI W NANBHEALIEro Paciiil-
PEHHS KAHTATBHOLO CTPOHTENLCTBA BOODILIE
W cGopHoro L B
wacTHOCTH, nocrasnennbic XXVII chesom
KITICC, TpeByioT OT BCex HaywHbIX, MPOCKT-
HBIX M CTPOMTENLHLIX OPranM3aiii MO~
3aUM BCEX CI LIS NPOBEeHis GoabImoro

pas-
Birie (Bosee 50%) NOMYHHT MACCOBAN PEKOL-
CTPYKIMS i MOJICPRU3AINS 3nakuii JcicT-

obneMa TeLeKuX paGoT, Hanpan-
JIBHHBIX Ha ObICTpeiiiIee BLINOMHEHNE pelle-
wnii_napran u npasuterscrsa [Ipu sTom

Bylomero B, na
KpyToii noBOpOT B Bostee peRTHBHOM
HCTONB30BAHMH KAUUTALOBIOKEHHIT BO BCEX
oTpaciix HapoHoro xodiicTea cTpamkL

JLoATOCPONHLIA NPOrHO3 KAMMTATLHOIO
crpourenscrsa 8 CCCP 1o 2005 T canste-
TELCTBYET O TOM, UTO KE/CIOBETOHBIC 1t
KAMEHRLE KOHCTPYKIUIN OCTAIOTCH OCHOB-
HBIMH, 09TOMY JlatbHeiiiee ux

ocoboe BysieT yiensThes cunke-
BUIO CTOUMOCTH M TOBBILICHWIO KA4eCTBA
neMenTon, GETOROB, CTaAbHON apMaTyphi,
BeToRHBIX M KaMEHHBIX H3/IETHIA M KOHCT-
PYKIHi, CHUKEHMIO MAcChl M MaTepHAI0eM-
KOCTH KOHCTDPYKIMIA M 3/1anmif, jajibheiinee
PasBiTHE NOAYINT TCODHA Kel1e300€rona,
ONTHMM3AMSA  NPOSKTUPOBANMA,  NPAKTH-

CrBOBAINE W pasmuTHE UpHOGpETACT BCe
Boabiiee Inatere

seckoe OHHBIX 1t Kaver-
HBIX KOHCTDYKIUMH B 37alisi M COOpYKe-
ws



Tpuaoxenus

1 Kancen! nposnocTn Getoma
v
Hanparaewas apwarypa Knace Gerona, ucp:;gi::::n:n mpososTs
ke
Tlpososiownas kacca B20 1
BT ¢ ankepamic
Bp-1l Ges ankepon
npi d <5 Mw B20 1
upit d > 6 M B30 15,5
K-7, K-19 B30 155
Crepaiienas 6e3 aikepon
d=10 18 wm knacea
AV BIS 1
AV B20 1
AT-VI B30 15,5
d=20 u Gonee xnacea
ATy B20 1
AV B25 i
AV B30 15,5

Mpusenanun | Eeu kiace Gerond npuiar mhile YKIIMION0 MNIMAILIOND S1deints,
TO NepEATOuIIyIo NPOUHOCTh Ry, TpnuAMeloT e Meiee 50% npumatoro K
2 Tpn wiacce aerkoro Gerora OIPHAAIONI_OMOCIObY KOUCTPYKILAX

A-IV nipic ypopne oGkatis Get

TYCKACTCH HenOboRanie uunpmm.Muu apuaTyph K
rannath ne Mence 80% ot Kia

i
G/ Ry 0,3, DK STOM IEDEIATONHAR NPOYHOCTE Ry, AOTAMA
Geroni

12 B M Bonmapenxo, /I I' Cynopkin 353
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M, memy mmamm,
onyckaembie Gz pactera
JKene106eTORNLIE KORCTPYKLUH © HERAIPAracMoli KoncTpykamm, waxonsmmecs
APMATYPOH WM NPEABAPHTENHHO RANPSKEHNLIE, ——
Vhonnetmopaiotune TpecamiiaM T oranmewsax | 0 OTRPTOM ovke |
TPELMHOCTORKOCTH 3jaHRH MIA B TPYNTE
CGopio 5 Tom wcre 60 40
o P
‘GOpHEIe CIUTOMIHbIe 50 0
MONOMMTHBIe } COOPHO-MONOTHTHHE KADKACHbE 50 30
MolOMTHkE 11 CGOPHO-VOROIHTIIkE CILIONIHEE 0 25
Npumewanns | [T Inanui Mexay i -y
NOUHBMH MBAMH yRemeRAIOT HA 20%, 2 }Zldmme Bplenoeite OTAOCATSE X FapTACHbM (o
npie cnseii G0 1 wiseli n cepeniie nelOPMAIHORIOTO
Groxa

suawenns npn ofmarhm G4,/ Ry,

Pacietims saus Teumepurype
HOTO BOVIYXE

Crioco6 mavsxeins

Hanpsaeinoe

cocTomIHe coreHiN HANpAraeMofi —40°C u monue ke —40°C
apvaryph
e e
© obmaTHe obRaTHY obxarne
Vuensimactes win e | Ha ynoput 085 0,95* 0,70 0,85
wamenseTcs upi aciicraan | Ha Geron 070 0,85 0,60 0,70
BHENIIIX HAPYIOK
cmpactes npu | Ha ynoput 0,65 0,70 0,50 0,60
seiietnmi newnnx war- | Ha deroit 0,60 0,65 0,45 0,50
pyiok

Mpuveaanus | Buatenus op,/R, 497 GeTONA B ROJONACHICHIOM COCTOSHNM Tpi
pacuernoii IcM!IcpAlype noayxa muke MuHye 40C npumivaior na 0,05 Memble  yKajamubix
5 ok raSame 2 ax nersax Getonon wmceon BY.S  BI2S smasein oy/Ry npumiisis

ne’ Goaee 0,3, 3 niepenaneit yeuliih 00z
npi HAmCH crumn onopiis, ATaNCH 1 KOCRONIO ADMITYDM ¢ EneN KoxbBIIEITON:
apupORI >0,5% Ha aIme I0ML Nepenatn HATIPSKEHMIL [, HONYCKAETCH NDHNHMATE 3Have-

e Gy Ry

5 C Mexny «
MEKLY CTEPAINMA B CRADHBIX CETKAX W KAPKACAX TPH KONTAKTHOH TOWC'mOii Chapke

Haumenonanne Tokasaresn

/Iwumerp crepxns OHoro mampam- | 3 12 14, 16 | 18, 20 22 25 32 | 36, 40
e,

Honessumet gonyermsr waverp | 3 4 5 6 8 10
CTCpAIA APYTOIO  HANpUBCHiS, MM
Hanyenbiice nonycrimoe_paccros- | 50 75 100 100 150 200

HHC MEKAY OCAMH CTEpANCH 01HOTO
napaBrots, M
e, NPONOAbHLX Crepaicil mpw | 30 40 50 50 60 70
Jluyxpﬁ’umM WA paCHoNOKelH B Kap-
M

Kace,
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Hpuoswcenue 11 Coprament apMaTypuix Kamaron

Jlmamerp, MM | Pacsernan | Teopern- Juaverp, M| Pacsernas | Teope
K iecKa; ¢
xama | e | 0 | nonepeunony | vacea wa | tosasa | K| (oo | wonepesior | “vacen,
Ta Bodox | CCUEHIA, om2 | nara, Kr Ta 800K ceuenns, e Kr
6 2 0,227 0,173 || K-19 14 28 1,287 1,020
9 3 0510 0402 | K2x7 | 18 3 1019 0,801
K-7 13 2 0,678 0,583
12 4 0,906 0,714 | K3x7 20 3 1,527 1,209
16,5 1,5 1,031 0,795
15 5 1,416 L6 | K3x19 | 22 1.809 1,419
12  pacueramie apMaTypHl, Moxyh ympyrocts, MITa
L T —
r— Coctommi nephoR 1Py
R,
Tte Ry fr—
Tamerp, y
spvatypu W | pactxesnio aa | MPORomION nonepesoi ynpyroeri
MpeAETbHEX cxatmo £y
cocTosmMii BTO Pmlmx"'c‘e::"' R,
pofi rpymmti ik Wa neficTeue nonepesHoil
M Ry cunsl Q, Ry,
Cmepowcnesan
Al 6 22 235 225 175 225 2,1 105
A-IT 10 32 295 280 225 280 2,1-10%
A-111 6 390 355 285* 355 2:105
A-IIT 10 40 390 365 290* 365 2:105
SN
© KomTpoieN
VIUIAHEHUS 20 40 540 490 390 200 1.8 105
HATpAKEH A 20 40 540 450 360 200 18108
W yrernn
A |V 590 510 405 400 1.9 108
785 680 545 400 1,910%
l\ Vl 980 815 650 400 1.9-105
Hposoaounan
Bpl 3 410 375 270(300*%) 375 1,7108
4 405 365 265(296*%) 365 1,7 105
5 395 360 260(290*%) 360 1,7 105
B0 3 1490 1240 990 400 2105
4 1410 1180 9 400 210%
5 1335 1110 890 400 2:105
6 1255 1050 835 400 2:105
7 1175 980 785 400 2:105
8 1100 1 730 400 2:105
Bp-11 3 1460 1215 970 400 2:105
4 1370 1145 915 400 2:10%
5 1250 1045 835 400 2105
6 1175 980 785 400 2105
7 1100 915 730 2:105
8 1020 850 680 400 2108
Kavamnasn
K7 6 1210 965 400 1,8105
9 1145 915 400 15108
12 110 890 400 1,5108
15 1080 865 400 1,5108
K-19 14 175 940 400 15108

* B CAPHLX XAPKACAX UK XOMYTOB W3 £PAETYDM xaseca A, Zmmep Koropu Mt 113 aneTre
HPOAQTLHAX CTEPKICH, IPIVAIOT Ry, = 255
* Tlpi pAMEHCHHR B DAL n\pn\.ax
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13 Pacuernnie R, MIla, caxaTmio k116K BCEX BHIOB

Bhicoa paa kraaku 50 150 MM HA THKEIHX PACTBODAX Mapkd Tpn npounoctn
Mapra
wupn

200 150 100 75 S0 25 10 4
02 yeBoit

300 39 | 36 | 33 | 30 | 28 | 25 | 22 | 18 17 Ls

250 36 | 33 | 30 | 28 | 25 | 22| 19| 16 s 3

200 32 | 30 | 27 | 25| 22 | 18| b6 | 14 13 10

150 26 [ 24 | 22| 20 | g | L5 | 13| 12 10 08

125 S~ ol 22 020 | ol o7 | ota 2| on 09 07

100 — |20 | ug | 17| 15| r3| to | 09 08 06

75 - = FICTRN I 1 O A T X I 06 05

TIpusesanne PaCUCTHHE CONPOTHBICHHS CXATHIO K1aAKH HA PACTHOPAX MAPOK 4 SO0 yMeHh-
WAKOT YMHOKeHMEM Ha KOWpQWIMERTH 0,85 — 73 KNATKH HA KCCTKMX UEMEHTHKX DACTBODAX
(6e3 nOBABOK W3BECTH WAH MHM), ICTKHX W WIBCCTKOBBX DACTBODAX B BO3DACTE [0 3 MeC,
0.9 ~ I8 KIAIKM M2 UEMNTHBX DACTROpaX (G€3 MIBECTH WIM LTMHBI) C ODTAHMICCKMMA ILTACTH
HkaTOpavM L1 KIQAKH BHCILCTO KASCCTBA DACTBODHbI MOB BMIOTHSIOT TOA PAMKY C BLIpan-
HHBAMMEM M YIOTHEHHCM PACTBOPA PEiikoii — yMEHbLICHHE He TPEGYETCSs B Npoexte yKasnmaior
MapKy acTBOpA — JUis OGHMHOM KIAMKH 1 /LIS KAAZkW NOBHAIENHOTO KasecTsa

14 Pacuerusie R, MIlTa, CATHIO KALIH W) KPYIHLIX CILTONSIBIX 5,100
43 GeToNa W NPWPOIHOTO KAMNY MWIGHOTO WIN MNCTO T

Mapra Butcote paa i 500 1000 5w mpH MAPKE pacTBopa PP—
610ka npouocT
s 200 150 100 75 S0 25 10 pacmape
1000 17,9 17,5 17,1 16,5 15,8 145 113
800 152 148 144 13,8 13,3 12,3 9.4
600 12,8 12,4 12,0 11.4 10,9 9,9 73
500 11,1 10,7 10,3 9.8 93 8,7 6,3
400 93 9,0 8,7 82 7.7 7,4 53
300 7,5 72 6,9 6,5 6,2 57 4.4
250 67 6,4 6,1 57 54 49 38
200 54 52 50 47 43 40 3,0
150 46 a4 42 39 37 34 2,4
100 - 33 3,1 2,7 2,6 24 1,7
75 - 23 2 20 18 13
50 - - 7 15 14 12 0385
NMpum C qanne Pucunume CONPOTHBACHHS CKATHIO KIAAKH H3 KPYHHBIX GJIOXOB BHICOTOI
Bonee lm Tabn 14 ¢ 1 PacueTHbie CONPOTHBICHUS CKATHIO

KRN W3 XpYTHLR BoTORN snmu " GA0KO 1y TPKPOINOTO Kabls PACTIOPHIE 0B B KOTO-
poit O paMky ¢ pelixoit (o
NpOCKTE), NpHNHMAKoT o Tabn 14 ¢ KoopiuimenTOM 1.2
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15 Pacuernie

MIla, kaa1KH W3 KHDIINA H KAvHEH BpABKILNO opyLL

PR PACICTE KTAAKH MO NCPERRIAMHOMY CCHCHIIO, HPOXOTAMEMY To KNI N KaMRIO

Mapka xawis
B coctosnis
200 [150 [0 [ 75 [ 50 [ 35 [ 25 [ 15 | 10
Ocenoe pactakenme R, 025] 02 | 018 0,13] 01 | 008/ 006| 005|003
Pacraxenue npu usruGe w rmashwe | 04 | 0,3 [ 025]02 | 016|012 0,1 | 007 0,05
PACTATHBAIOINHE HATDAKEHUS Ry, Ry
Cpes Ry, 10 | 08 |065[055] 04| 03} 02014000

Mpumewanns | Pacaernnic

ocenomy R,
WITHGE Ry W TIABHBIM PACTAIMBAIOUIAM Janpaxcnis R GmEcen £0 BOEMY CEMEHHIO pasphiBa

Knaaku 2 PacueTHbI

npu

enmto R,

u OTHECEHEI TONBKO

bie
K IUIOIAIM CE4CHI KMPOHIA WK Canas (n:lom,am. ceuenns cho) e EarteroRy omaK ceuets

BEPTUKATHHBIX 1IBOB

16 Yupyras

Magea pastoop Tpowocr,
B waaiki pacTopa
25 200 10 4 02 nynesan
W kpynuwx Giokon, wiroropentnx s xenoro w | 1500 | 1000 | 750 | 750 | 500
KDYIHONOPHCTOra GeTONA Ha THKEINX JANONHHTEIAX H 13
THRENOrO NPHPOAHOrO Kamusi (p > 1800
3 Kawheli, WITOTORMEHHEX 3 TsKexoro Oerowa, T4- | 1500 [ 1000| 750 | 500 | 350
KCJBIX NDHOJMMX KAMHE H GyTa
U3 kpymieix Gn0KoR, WrOTORNCHHKX. 13 Getoda Ha mo- | 1000 | 750 | 500 | 500 | 350
PHCTHIX 3aNOMIHTSINX W DODHIOBAMHOIO, KpYWHONOPHC-
Toro DeToMa Ha NEKHX ANONMTENAX, HAOTHOTO CLlH-
KaTHOrO GETOHA M MY JIETKOT0 NPHPOHOTO KAMMS
M3 kpynuwix 610K0D, HArOTOBACHHBIX 13 AUEUCTOrO Ge-
Tona
Bz A 750 750 | 500 | 500 350
i 500 | s00| 350 | 350 | 350
M3 kaMmuei, HIrOTOBJIEHHBIX U3 sueucroro Geroma
wia 750 | so0| 350 | 350 | 200
wiia B 500 | 350|200 | 200 | 200
M3 xepaMUYECKHX KaMmHe# 1200 1000 | 750 00 350
M kupnmsa paserineckoro 1000 | 750{ 500 | 350 | 200
cuikat-
MBIX KamHei, }ﬂ KamHei, uuroron.rlellm.lx w3 Geroma wa
UODHCTHIX JAUONUATENSX, # NOPHIOBANHOIO, W3 IETKHX
oppPONLX Xavtch
Vi upmm " 750 | s00| 350 | 350 | 200
W upin nonycyxoro 500 | 500( 350 | 350 | 200
obukAoRtAHoro K ByCToTeRor

Npumesanns 1

0 mruba s onemenTon

¢ rubkocruio oli < 28 Wi ornomenment ofh <
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Pl =00 100,40, G SBp-l|6 A TI| (x200) 4 150 {33302920] 15
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Mapra Getona, e mke
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“C 1 [0
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B BOZOHACHIEHHOM COCTORMMH
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CTHOTO cocTOAMAS UpH OTCyT-
GBI MHIOAMIECKOTO BOAOHA-
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Huke —20 [FI100[F75 | Fs0 | W2 |He nopwupyerca

10 —40

Hume ~5 [F75 [FS0 | F3s* He nopmmpyeres
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® ) %| mepamype °C
g ls |2 (3] 8 |2 |a
siallsllallelslz] gl alle
HORRF PR EH O R EY
ENE 5|, |%
BEER R RN R R R
Crepauenan ropavera-l Al | Criand L e e R e o P e A
ranas raagas, [OCT Cr3ncd 6 40 [+ 4| + | — HAH - -1 -
5781-82  w  TOCT Cr3xn3 640 |4+ — o+ -
380-71 BCr3en2 640 [+ 4|+ ||+ ||+ |
BCrinc2 6 40 [+ +] + [ = | = [+|+] +
BCr3xn2 640 4|4 | — = |4+ - -
BC13nc2 6 I8 [+ |+ + |+ | +* ||+ ]+ |+ [+
Crepxnesan ropasexa-| A-Il JLNTVY N R S R
TAHAS  NCPHOAMYECKOTO 10006 | {4 | o | xf = | [ +] — | -
upopuns, FOCT 5781~ 1840 [+ |+ | — | = [4]eq = =1 =
82 AR M R R R
AcTl 10T 10 32) 4[]+ |+ | o+ [+ ]+ + |+ |+
A-lIT | 351°C 640 fh ] = | -] -
25020 6 8 Ll b| [ 4+ [+]+ 4| -
1040 |+|+] + | + | +*+|+ el =
3202Pne 6 22 [ 4| +| + [+ = [+ -
Crepxuenan  1epmo- | At-Ilic | BCrsne L B e o e e o o I e
VICXAHHYECKH YIPOUHEH- BCrSen
Hasi 11EPHO IMYECKOTO TpO-
s, TOCT 1088481
Crepxuenas ropaucka-| A-IV | 80C 1008 |+ 4+ | = S N
TAHAS TIEPUOIMHCCKOTO 20X1211 10 22] 4| +| + o e
npotus, FOCT 5781~
82 AV | 2321 10 304 +] + ] b [ ] | [
AVL[20X202CP (100 2] | 4{ + [+ 42 4 | 4] & [+ —
22X2T2TAKO| 100 22) | | o [42* 455 || 4 o] —
2X202P 10 224 || [+ | ] -
Crepxuenas epminie- | AT-IVC | 2572C 10 284+ | + |+ 4w k| + |
KM YIOUHEHHAS NIEpHO- -
Jwseckoro  npoduns, | ATIVK | 102 10 18]+ + o+ N RN
TOCT 1088481 20XI'C2 10..18 | + TN [ [ (A It
0812C 10 A8 {4+ |+ = [ F{+] |+ ]|~
Creprucpas Tepminve- | Ar-V | 200C 102814 | b | 4 | = k[ |
CKH  ynpouHenHas e 200c2 1 L I B I S A A I
PHOAHYECKOTO Npodms, 1rez A+ S I
TOCT 1088481 0812C ] R

376



Mpodoaswcenue npusowe 37

VCTOBHA IKCRTATAN KONCTpYKIHH
arpyxe

AN HAECRO
craTHseckoit W MHOTOKpaTHO
nowropsioteiic
Bua apvaryput  { Kaace |y B I P———
aokyNenTn _pernavientu- | apwa- crann Elayxe w w weotanune| ¥ [ayxe u b neorawn
pyloule ce xasecrao | Type S saontux v | £ | sacvuix dnaunax
& |npu_pacuerroi tem | & lupn pacternofi Tes
P type w| mepatype, °C
g El
H 3
H 2 |18 2 |g 2 g 3
El lellalle(ilal'el'nl'e
PR T A
Sl |E R (R85 |5 |2
o|&|FE|ZETR| . |8]ZRITE|ER
Crepruesan  repmu- |A1-VCK| 20XIC2 S el It i el 8 Bl S el
weckn yupownenan ne- | TN ol o] = s o] — [ =
PHOIYECKOrO PO 3
TOCT 10884 84 201 C2 LR R e R
A7-VIK| 20XI'C2 R R
OBuikioucrnas apva- | Bp-1 - [ R R S ) PN iy i
TypHas npomonoka fie
PHOAMECKOTO PO,
T'OCT 672780
Bhicokonpouas  ap | B-II - Lok e ]
MaTypuas  upowoioka, | Bp-Il
FOCT 734881
Apmarypibie Kanath, | K-7 R R R
TOCT 13840- 68
Apmarypusie kanavil, | K-19 - Bl ] T L
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8 Obaacre. cram A neraneii
W Gorommax KoneTpykimi

Pacternan_temiepatypd, °C
20 =30 ke ~30 a0 —40

sakaaX getanch
Mapia crans no | Tosuwwa | Mapka crami no|  Tomumna
TOCT 380—71 | nposara mw | TOCT 380-7) | npoxata

Paccunrhimaenbie Ha yewtus
«

or marpy
craTmsecknx BCr3xn2 43 BCr3ncé 425
AmnaNHseckx W Mioroxpat- | BCrines 410 BCrincé 410
HOMOTOPAEOIIAXCH BCr3lucs 130 BCr3lnes 130
BCrdens 125 BCr3ens 125
Koscrpykmmembie (e paccun- | BCrixn2 410 BC13kn2 410
ThiDAEMbE Ha cHombe Boseii- | BCr3kn2 430 BCrxn2 430
crams)

Dpuucuznnu | Pacwruas Touncparypa mpwinietes cormacmo yumums CHall 201 01-82

Tlpn npwviench HH3KonErnpOBANNOIL T, wanpunep wapox 1012C1 0912C ISXCHA a maxxe

npi pacsernoli Temncpatype Hwke —40°C P MAPKH CTANN H SMCKTPOROB ATA JAKAZANMN iCTANCH

CHCAYET MPOWIBONHTE KK AN CTAMMHBA l.wp bax u ¢ CHull
1123 -81

PacueTiE CONPOTHBTCHHA CTAT YK

acho CHuIT 112381

BIX MADOK IPHHIMAIOTCH C




Kpariuii nepesem

Tocerpoen CCCP

(0 Cocrommo na 1 anmapn 1986 1)

CHull 101,01 -82%
w1984 1.
CHulT 1010283

CHull 10103-83%

(w31 1984 1)
CH 470—75%,
(w3 1980 1)

CHull 20101~
CHull 201 0285
CHull 11-3-79°*
(w31 1986 1)
CHull 11479
CHull 2010785
CHull 11 7

CH 528 80

TI101-81°
(131 1984 1)
CHulT 203.11 -85
CHull 2080185
CHull 208 0285
CHull L1 1-71%
(w1978 1)
CHall 111 2-72%,
(uan 1978 1)
CHull 202.01 83
CHull 20301 -84
CH 16576

CHull 203.03 -85
CHull 2030484

CHull 112281
CHull 11-97-76
CHull 2100284

CHull 2100384

CHull 210 0485
CHulT 21100585

CHCTeMa HOPMATHBHBIX AOKYMEHTOR B CTpoUTETnCTBE  OCHOR-
HBE TOTORENIA

CHCTeMa HOPMATHBIbIX I0KYMCHTOB B CTpoMTeThCTBE TopAiok
PAIPAGOTKH W YTREPAICHHS HOPMATHBHEX JI0KYMEHTOB

CuCTeMa HOPMATHBIIbLA JOKYMEHTOB B ciponreTherse [Tpavwia
MITOKEHUS W OOPMICHIN HOPMATHEHLIX A0K) VEHTOB

Mucipysist 0 ToOpsaKe paspaGoTEH HOBBIX H  NEPECMOTPA
JCHCTBYIONIAK HOPM TEXHOIOTHYECKOTO NPOCKTHPOBAIHS

CTpouTE bIAS KINMATONOrHA 51 TeopumKa

TIpoTHBOROKAPHIE HOPMBI

CrpouteTbuas TennoTexmika

ECTECTBENNOE 11 HOKYCCTBERHOE DCBELIEHHE

Harpysku w sosaeiicTous

CrponTensetno n cefieMueckix. paitonax

Mepencin camimn GUIMIECKMX BEMIMI  NOLIERAWX IPhve-
HEMHIO B CTOHTERbCTRE

T npasna N0 5 ochoBREIX
CTPOM e TLHLIX MaTepHAIOn

3aNHTa CTPONTETHHIIX KOWCTpYKIHL OT KOppOIHA

Kunsie s

OGiiecTReRHEE 3AQHNS 1 COOPYKEHIN

HKunbie 31anna Hopmbi npoekTipopanis

OGueeTReHIbIE 31aiHs W COOpyaKeNIs

Hopwiki npoektiponatins Obmas wacth

Ocriosanms 3amsii 1 coopyewnii

bBeTonmme i AeACI06ETONNIE KONCTpYKIUIH

MHCTDYKIHS 10 NDOCKTUOBAIMIO. DETOMMBIX H e TE3N0ETONNLIX
KOHGTPYKIUHiE 13 1LIOTHOTO CHIINKATHOTO GETOMA

ApMmAeM:HmMc KoCTpyK I

berol
o pmmm b YoTomINX BOVICHCTBI NOBMINCHALIX 1 BHCOKIX
Temneparyp

KaMemm: It ApMOKAEHIILIE KONCTPyKIUH

nan npermpuaTHit

.xumn W UOMEWENHA 19 XPAHEHNA H NepepaboTKI CeILCKO

XoaleTaenROl npoAyKIMH

W mep saamns
W noMewenM

Temmus:  napuiki

TIPCIUPHATHR 35a1HS 1 COOPYKERHS O XDANEHHIO 1t NEPeps
Gorke cpHa



Jlurepatypa

A Hopuatubhas u MiCTpyKTHmnas

CHull 203 0184 Beromusie n xeneso0etonubie xonerpykuun M, 1985

CHull 11-22—81 Kavennwie u apmokavenubic xoncrpykimn M, 1983

CHull 201 0785 Harpysku u sosneiicrsus Hopwbi npoexruposanus M , 1986

CHull 1-7-81 CrponTencrao n ceiicmieckux paiionax Hopwbi Upoek HpoBaniy
M, 1982

CHuIT 2020183 Ocuosanus saanwii u coopyaemeii M , 1984

CH.202—81% Muctpykuus o cocrave, Nopsake paspaGoTkH, COITACOBANMS W ) TBEPK
JCHUS TPOEKTHO CMETHOI AOKYMEHTALMM Ha CTPOHTEILCTRO NPEANPHSITHiA, Hiamit
W coopyemnii M, 1981

BCH 32-71 o npoex i nane: nanuii
M, 1978

MIHCYpY KIS 110 TIPOCKTHPOBANKIO
M, 1979

TocoGue o Gerommbix u neTpyKILH W3 TKen0r0
Gerona (Ge3 mpeavapuTe Thioro nanpkenus) M, 1986

TlocoGre no p no Kot
CrpyKuwii W3 TAKETIX W erkux Gevonon M, 1986

NocoGue no na 1101 KOI0H-~

Wbl pOMBILTeRHIX i M, 1985
PYKOBOACTHO 110 PACHETY CTaTHICCKH
yueToM nepepacnpeaetenus you i M, 1978
P 1o KavenmbIx n i M, 1974
MNocobue 1o pacuery Kpynnomane tbubix saamait M, 1974
b Vueonas
Baukos B M Cuzasos D E KenesoGeronnme xonerpykin OGumit xype M 1985

H H lonos A B 3abecacs u pacser KomeTpyK-
wii M, 1985
xoucTpyKumi/ b A A uop Kuen, 1984
1@ Jlposdos W pacver saamait M, 1986

Keaeroberonnue kowerpysuan/Coiaapos I' H u dp Ji, 1978
Kandweu B B Pacuer MROTOITAXHBIX 34aHMil cO cpsleBbiv kapkacom M, 1977
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