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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,
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® 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
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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-
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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~ , | ~
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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

70

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
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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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