B kHWre paccmoTpeHbl OCHOBHbIE acnekTel pacyeta u
KOHCTPYMPOBAHUS MOHOMUTHBLIX KENe300EeTOHHbIX Nepek-
PEITUA U MOKPBITUA C HATAKEHWEM KaHATHOW apmaTyps
«Ha BeTtoH». [NpuBedeHsl NpUMepsl pacyeTa, OCHOBHLIE
napameTpsl 0bopyaoBaHWA U CUCTEM NpeaHaNPAKEHUs, a
TaKXe npuMepbl pPeanu3oBaHHbIx KOHCTPYKUMWA. 3aTpo-
HYTbl BOMPOCHI CPaBHEHNA OTEYECTBEHHLIX U 3apyBeKHbIX
pac4eTHbIX METOAMK, aHanun3a 3KOHOMWUYECKOW Ueneco-
0BPasHOCTU MPUMEHEHNA NPEAHANPSKEHHBIX KOHCTPYK-
Uui, npowssoacTea PaboT MO MPeAHanpPSKEHUID. Takxe
NPUBEAEHbLI NPUMEPLI UCMONB30BAHUS NPEAHANPAXEHNS B
KOHCTPYKUMAX «CTEHBI B FPYHTEY, hyHASMEHTHbLIX NNUTaX.
nauMTax nosioB MO TPYHTY. a Takke npu yeuneHuu
KOHCTPYKLWA 3A2HWM.

HaHHaa MoHorpaua MOoxeT 6biTh UHTEpecHa Aans
WHXeHepoB, paboTawlinx B obnact MpPoeKTUPOBaHWUS
MOHOMMUTHBIX KENE30OETOHHBIX KOHCTPYKLMIA FpaMaaHCKuX
3A2HWIA, CTYAEHTOB CTPOUTENBHLIX CleUnansHOCTEN.

" Mopraer OeHvc Bnaaumu-
pPOoBUY oKkoH4YUN MocKoBCKIMIA
locynapcTeeHHbIn CTpounTe-
E) NbHBIN YHUBEPCUTET B 20051
- |C KpacHelM Aaunnomom. C
' 2005 ropa pa6ortaer B K
d y «MPOMCTPOUKOHTPAKT»
B 00nactu npegHanpaxeHus
MOHOMWUTHbLIX KENE300eToH-
HbIX KOHCTPYKUWIA, 8 TaKKe B
00nacTu reoTexHuku. Yyacr-
BOBanN B KpynHenwmnx odbek-
Tax C MCNONL30BaHWeM Mo-
HOMUTHOrO NpemHanpaXeH-
Horo xene3obeToHa B obnac-
TW TPaKAaHCKOro W TpaH-
CMOPTHOTO  CTPOUTENLCTRA.
Wveet paa nybnukaumin u
NaTteHTOB Ha M3obpeTeHuns.

. NopTaes

PacueT ¥ KOHCTRYWNOBAHUE
MOHONUTHBIX NPeAHANPAKEHHbIX
KOHCTOVEUWNA TPAaAAHCKUX 3AAHWN
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BBenenue

Ha npaunsiit MoMeHT Bce Oouplie H OOble 30aHUA H COOPYKEHHH B
Hallleil CTpaHe BHIMOJIHIIOTCS C MCIOIh30BAHWEM MOHOIHTHOIO XKelie30-
berona. B omimune oT COOPHBIX KOHCTPYKIIMH MOHOJIUTHBIH xene3obe-
TOH obecrneunBaer OOJBUIYI0O THOKOCTE B 00JACTH apXHUTEKTYPHO-
TUTAHUPOBOYHBIX peIleHHH, OOTBIIYI0 CTPYKTYPHYH HEIOCTHOCTH 3/1a-
HUs. B oTiMuMe OT MOHOJNMTHBIX KOHCTPYKIMH COOpHBIH ene300eToH
o01aiaeT OJHUM CYILECTBEHHBIM TIPEHMYINECTBOM — BOZMO)KHOCTBE) HC-
TIONB30BAHKA B HeM NPEIBAPUTEIBHOTO HANPSUKEHHs, CYIIECTBEHHO T0-
BBIIIAIONIETO SKOHOMHYHOCTh KOHCTPYKIHH.

3a mociemuue 3040 ner B crpanax EBponsl u CIIIA Bce bombinee
pasBHTHE MOIydYaeT MCIONL30BAHHE MPEABAPUTEILHOIO HAMPSIKEHHA C
HATSDKCHHEM Ha OeTOH (IIOCTHAIPKEHUs), mo3Bossomee 3¢hGheKTHBHO
NpeIHANPATaTE MOHOJMTHBIE KOHCTPYKIWMH. B Hailedl cTpaHe JaHHas
TeXHOJIOTHS MOJY4YHIa PacTpOCTpaHCHHE TPH CTPOWTENBCTBE MOHOIMT-
HBIX ITyTENPOBOJOB ¥ MOCTOB, B IDayKIAHCKOM K€ CTPOMUTENBCTBE MPH-
MeHsieTcs KpaiiHe peako. Or9acTy 3T0 CBS3aHHO ¢ OTCYTCTBHEM HOPM H
pEKOMEHIalMi MO pacyeTy ¥ KOHCTPYHPOBAHUIO JAHHBIX KOHCTPYKIIMH.
Craperit CHull 2.03.01-89* «betoHHBIE U Kene300eTOHHBIE KOHCTPYK-
LUM» | TOCOOHS K HEMY CO/IEpIKaT KpalHe CKy/IHBIE CBEJEHUS O IPEeIBa-
pUTEIEHOM HampsHKeHUHM C HaTshkeHdeMm Ha Oeron, CIT 52-102-2004
«[IpenBaputensHO HAMPSHKEHHEBIE jKeNe300€TOHHBIE KOHCTPYKIHMY) pac-
CMATpPHUBAET TONBKO TEXHOJOTHI) HATSHKEHUS apMaTypbl Ha YIOpLI
E/IMHCTBEHHBIM AEHCTBYIOIMM JOKYMEHTOM, COJEPXALIUM PEKOMEH/1a-
LMW TI0 pacyery M KOHCTPYHpPOBAHHIO IpeAHANpPSHKEHHLIX KOHCTPYKIHH
¢ HaTshxeHueM Ha 6etoH, apugercs CHull 2.05.04-84* «Moctel u Tpy-
Obl», HO OH HE OTpa)caeT CTeIM(HUKH KOHCTPYKIWH [PAXKIAHCKHX 3/1a-
Hud. CIT 52-103-2007 comepXHT peKOMEHMAAIMH [0 TPHMEHEHUIO Ka-
HAaTHOH apMaTypsl 6e3 cienneHus ¢ OeTOHOM IpH MpoJeTaX NepPeKPEITH
Goisiee 7 M, OTHAKO HE COAEPMKMT PEKOMEHIALMM U YKa3aHMH 110 WX pac-
qery.

HecMorps Ha BCe BBIIICH3NOKEHHBIC TPYAHOCTH, CYIIECTBYET
00IBIIOE KOMYECTBO IIPUMEPOB YCIEIIHON peali3aliy B HAIlleH CTpaHe
3JIaAHUH, Tle MCIOIB30BAHME TIPEABAPUTEILHOIO HAMPSIKEHHUS B MOHO-
JTUTHOM OCTOHE TII03BONHIIO0 YCHEIIHO PpeIINThL PAA  apXHTEKTypHO-
IUIAHHUPOBOYHEIX 3a7ay U obecneduTh 3KoOHOMHUeCKHuH 3ddekT, nocTH-
TaeMblit 33 CYET COKpAIeHHs pacxo/ia OeToOHa ¥ apMaTyphI IIPH BO3BEE-
HUM TIEPEKPBITHS, CHWKEHHS] CTPOMTENLHOW BBICOTHI TEPEKPBITHH, HX
cOOCTBEHHOTO Beca, U Kak CNEeACTBHE, — YMEHBIICHHS Harpy30K Ha Bep-
TUKAJIBHEIC KOHCTPYKLIMY 328K W (PyHIaMeHTA.
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5000

rpy3Ky 600 Kr/n’,

Puc. 1. llpunnanuaibian cXxeMa NepeKpuITHS OpoaeToM 9%x9 M nox BPEMEHHYIO HA

ciieBa 0e3 IpEAHANPSIKEHN, cipaBsa — ¢ npefHanpsKeHneM



Cpean peanusosaHHbiXx 00beKkTOB: 3ananus TPK «MKES» B Mockse
1 Exatepunbypre, rae ObUTH peanuzosamsl nponeTsl 8x16 M, TPK
«MwHp» B Yepenosue, rie ObLIH BHINOIHEHE MOHONHTHBIE Ge36anou-
HBIC MpeIHANPSKCHHEIC TIEPEeKphiTHA TiponeToM 8x8 M, TPK «PUO», rae
ObutH peanu3oBaHbl Oe30ayl0UHbIE TEpeKpHITHA 9X9 M u Gamounble
12%12 M, u MHOTHE ApyTHe 00BEKTEL

Hannas pabota craBUT cBOeH LEnbi0 0600MEHHe HAKOTUICHHOIO B
HAIIEH CTPaHE OMBITA MPOEKTHPOBAHKA M BO3BEJEHHA KOHCTPYKIM
TPaX/IAHCKHX 3/[aHMH C HCIIOJIb30BAHUEM IIPeIBAPUTEILHO HANPSKEHHO-
T'0 MOHOJIMTHOTO JKeJie300eTOHA.

Taxxe OynyT paccMOTpeHBI PUHIKITE pacyeTa  KOHCTPYHPOBAHHS
MOHOJIHTHEIX MPEHANPSIKCHHBIX KOHCTPYKILHUH, OCHOBAHHBIE HAa Tpebo-
BaunAx CHulloe, Eurocode-2 u EBpomneiickux TexHHYeCKHX YCIIOBHiL
(ETA) Ha cuctemy npeqHanpsyKeHUs MOHOIHTHOTO GETOHa.
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Puc. 2. MoRoOINTHBIE NPeAHANPSKEHHBIE IJIHTHI NPOIeTOM 9%9 M.
Huxnaan nouta 0e3 npeHanpsKeHns, BepXHHe — ¢ NpeIHANPSKeHHEM

Ilpumep moTepu BBICOTHI 3Ta)a TAPKOBKA M3-32 TabapHTOB 6OJb-
menposeTHbIX 6alok 63 npeHanpKeHUs NpeICTaBIeH Ha puc. 3.

Puc. 3. Ilorepsi BBICOTBI 3T2Ka NAPKOBKHA U3-32 rabapuTos
foubuIenposieTHLIX 6a10K 6€3 npeaHANPSKeHUA



I. Cuctembl IpeBAPUTEILHOI0 HANPSKEHHUS

Ha npoTspkeHnH UCTOPHH MCIIONB30BAHHS TIPEIBAPHTENLHO Hanps-
KEHHOTO MOHOJIUTHOrO GeTOHa ChOPMHUPOBANIOCE HECKOJIBKO TIPHHIIHITH-
AIBHBIX CXEM, CHCTEM MPEBAPUTENLHOTO HANPKEHHS, KOTOPhIE TIONy-
YHJIA PACIIPOCTPAHEHHE U JICIVIH B OCHOBY HOPMATHBHBIX JOKYMEHTOB,

Kak rpasuno, B rpaxIaHCKOM CTPOMTENLCTBE PUMEHSAETCS CHCTE-
Ma TIpEBAPHTEIILHOTO HANPKEHUS C HCMOJB30BAHMEM KAHATHON apMa-
Typsl. CyIIecTBYIOT [BE TPHHUMIHANBGHEIE CXEMBI CHCTEM npegHanps-
KEHMA: CHCTEMA TPCABAPUTENBHOTO HAIPSKEHHS CO CLEILIEHHEM (CHC-
T€Ma C «BOCCTAHOBIEHHBIM CLEIUICHUEM») HANPATAEMOW apMaTypsl C
OEeTOHOM U CHCTeMa NpeJHANPSIKCHHA 6e3 CHemIeHUs HampAraeMoH ap-
MaTypsl ¢ GetoHom. Kaxzaas U3 CHCTEM MMeeT CBOM JIOCTOHHCTEA U He-
AOCTATKH, KOTOPBIE ONPEEIAIT JHana3oH 3h(EeKTHBHOTO IPHMEHEHUS
9TOH CHCTEMEL.

Bee cncTeMel npeiHaNpsHKEHAS MOHONMTHOIO GETOHA ¢ HATDKEHU-
€M Ha OETOH OCHOBBIBAKOTCA HA CIEAYIONMX NPHHIMNAX: CO3AAHHE B Te-
e GeToHa KaHaia JUls Pa3MCLIeHHs H CBOGOLHOTO HATSKEHHAS JIEMEHTA
HATSHKCHMS (KaHaTta) W (MKCALMM DEMEHTA HATSKCHMS Ha TOPLEBBIX
ynopax (ankepax). Kak npaBuio, coBpeMeHHbIE CHCTEMBI npeaHanpsxe-
HUsA 00ECIeYnBAIOT PUKCALMIO APMATYPHI Ha aHKEPaX 1pY ITOMOIIIH I[aH-
FOBBIX 3aXBaToB. I[IpuHIMT paboThl MAHIOBOTO 3aXBaTa 3aKIIOYAETCH B
TOM, 4TO NP nepenade HANpsHKSHNs Ha KaHAT IAHTOBLI 3aXBaT PacKIn-
HHBACTCA B MOCAJTOYHON KOHYCOOOPAasHOW BEIEMKE aHKepa W, oOuMmas
KaHaT, 3a CYeT MMEIOIEHCs Ha UaHIe Haceuku ((PpUKIMOHHOMN pe3n0En)
(ukcupyer xanar. B mpomecce HATSIKEHHs 3aXBATHOE YCTPOHCTBO THI-
POROMKpATa 3aXBaTHLIBACT KAHAT, IIPH HATSYKEHUM LAHTA BEIXOLUT W3 110-
Ca/loMHOTO MECTa Ha BEIMYHHY, OTPEENEHHYIO Ui KOHKPETHOTO THIIA
CHCTEMBI NIpeaHanpsKeHus (00b19HO 0T 2 10 6 MM). TIpH HaTSKEHUM Ka-
HaTa Ha 3a0aHHOE YCHIIME NIPOHCXOMHUT «Pa3sMEIKAHWE» 3aXBATHOTO YCT-
POHCTBA THPOJOMKpATa, [AHTA BO3BPAIIACTCA B MOCATOYHOE MECTO K
duxcupyer kaxar. [Iporiece NepeMeIeHns [aHry Ha 38[IJaHHYIO BeJIMYH-
HY Ha3BIBACTCA «TOCANKOH HaHTWy». Takke CymIECTBYIOT THIpPOIOMKpA-
Thl, TTO3BOJISIONIEE BO3BPAMIATE LIAHTY B MOCAT0YHOE MECTO TTPH IIOMOLH
THIPABIMYECKOH 3alPECCOBKU 10 Pa3MBIKAHWS 3aXBaTHOTO yCTpPOMCTBA
IOMKpaTa, MUHMMHU3HPYs 00PaTHOE NepeMelleHue («IIPOCKaIb3BIBAHKEY)
kaHara (puc. 1.1). '
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S Puc. 1.1, Ilpunuun aHKepoB-
“ KH KaHAaTAa NPH MOMOIIH HaH-
roBoro 3axsara. Beepxy -

M0JI0KEHHE LAHTH A0 «0THmyc-

Ka» KaHaTa, BHH3Y — MOJI0Ke-

HHE WAHI'® Noc/je «OTIyCKa»

e S T kanaTa

1.1. Cucrema npeaBapUTENLHOT0 HANPSKEHHS 0e3 CHenIeHus
HANPsIraeMol apMaTypbl ¢ GeTOHOM

Mannas cucTeMa 1MoJpa3yMeBaeT OTCYTCTBHE CLETUICHHS HalpsArae-
MOH apmarypbl ¢ OETOHOM B TEYECHHE BCEro Cpoka sKcutyaranuu. Kak
MIPaBHIIO, UCIIONB3YIOTCA KaHAThl AHaMeTpoM oT 12 o 15,7 Mm, riae Kax-
JBIA KaHAaT WMeET MHIMBHIYAIBHYK [UIACTHKOBYIO 00OJIOUKY CO cMa3-
koW, JlanwHad cxeMa KaHaTa TONYYWIa HAa3BAHHE «MOHOCTPEHI
(puc. 1.2, 1.3). Iepenava oceBEIX ycuanii Ha GETOH OCYINECTBIIAETCA 32
CYET YCTAHOBKH Ha TOPIAX OTpe3Ka KaHaTa aHKEPHBIX YCTpoicTe., 3a
CYET HAMYMS CMa30YHOTO COCTABA JIOCTHIAETCS MUHHMAIBHBIH KO-
(GuIHenT TpeHus KaHaTa O CTEHKH KaHalla M COOTBETCTBEHHO MMHUMAIb-
HBIE MTOTEPH OT TpeHus. Takxke 3a C4eT MIaCTUKOBOH 000NOYKY U CMa3KH
HanpsraeMas apMaTypa HaJIe)KHO 3alllMIIeHa OT KOPPO3HH Ha TPOTKe-
HUH BCETO CPOKA IKCILIYaTalHH KOHCTPYKIHH.

Apmaryphsill KaHaT

lnacTukosas obonogka

Puc. 1.3. KanaTe! B 000104Ke

Puc. 1.2. Ceuenue xanara
B 00010UKe
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Puc. 1.4. KoHCTpyKUMs, APMHPOBAHHAS MOHOCTPEHAAM K

3a CYeT KOHCTPYKTHBHON CXEMBI CHCTEMA MMeeT MUHUMAIBLHbIE ra-
DapuTEI U MOXKET OBITE MCIIONB30BAHA JUI TOHKHX KOHCTpYKIIMM., Mak-
CHMJIBHEIA JMaMeTp KaHaTa B o0omouke (i quametpa 15,7 mMm) co-
CTaBjiseT Bcero 20 MM 110 BHEIIHEMY JIHaMeTpy 060I0UKH.

Cpe/iu HEIOCTATKOB CHCTEMEI CIIE/yeT OTMETHTh TO, 4TO IIpH pacye-
T€ JKENE300€TOHHBIX CEYCHHH HA MPOYHOCTh KAHATH B ILIACTHKOBOM

obomouke YYHTBIBAOTCA HE C pacuUeTHBIM COIIPOTHUBJICHHEM R p ac

Ry

YCHIIMEM MpeOHAIIPSKECHUS 34 BEIYETOM BCEX HoTEPL © sp* KOTOpOE, Kak

NpaBuIlO, 3HAYUTENBHO HiDKe. TakKe Npu pacyeTe CeYeHH HA TPEIHHO-
CTOHKOCTb YUMTHIBAIOTCS MONOKHTENbHBIE dPhEKTEH OT [IpeHanpsxe-
HHA (00XKaTHe, pasrpysKalolMe MOMEHTE), HO HE YYHTHIBACTCA ILUIOMA
KaHATHOH apMaTypsl Oe3 cLervienus ¢ 6eTOHOM B CeYeHHH. 3a CYET MH-
HUMAITBHBIX rabapMTOB cHCTeMA IpeAHANPSKEHUS 0e3 clueruieHus ¢ oe-
TOHOM MO3BOJIAET 0DECIICIUTh MAKCHMAIBHEIE SKCIEHTPHCHTETHI HATIpSI-
raéMo# apMatypsi B OeToHE. -

3a cyeT TOTO, UTO HATAKEHHE KAKIOro KAHATA B CHCTEME 0e3 Clien-
JICHHS BO3MOXHO MPOU3BOJAMTH 10 OTACILHOCTH, BOZMOXHO HCIOIB30-
BaHHUe JIETKOro 000pynoBaHus Ui HATSDKCHHS (BEC AOMKpaTa IUIs HaTs-
HKEHHA opHoro kaHara <20 kr (puc. 1.5), yetsipex kaHatoB — 60 kr, aBe-
HaauaTh kaHatoB >150 kr). Takie IpeIebHO NPOCT MPOIECC MOHTAXKA
KaHATHO# apMaTyphl, COCTOAIIMK TONBKO W3 [ABYX ONEPAlMH: MOHTAXA
KaHaToB B 060704YKe H AHKEPOB H HATAKEHHS KaHATOB.
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OueBHIHO, YTO NPUMEHEHUE CHCTeMbl NpeHanpsHkeHus be3 cren-
TNCHHMSA HanpAraeMo apmarypel ¢ OeToHOM menecoobpasHO B OTHOCH-
TEJbHO TOHKHX KOHCTPYKIHMSX — TUIMTaX IePeKphITHH, CHJIOBBIX II0JIaX

1O FPYHTY.

1.2. Cucrema npeBapuTeJLHOI0 HANPKEHUS CO CHETJICHHEM
HANPATaeMol apMaTypsbl ¢ 0eTOHOM

OCHOBHBIM OTIMYHEM CHCTEMBI NPEAHANPSKEHHS CO CLEILICHHEM
HAIpsAraeMoH apMaTypsl ¢ 6ETOHOM («BOCCTaHOBJIEHHBIM CIEIUIEHHEM) )
ABIACTCA TO, 9TO KaHAJ000pa30BaTeNb, BEIOIHACMEIN U3 TPYOBI H3 rog-
PHPOBAHHOW CTANM MJM IUIACTHKA, IIOCIE HATSHKEHUS HAXOAALIHXCS B
HEM KAaHATOB 3alloiHfeTcs Oe3yca/0uHBIM HEMEHTHBIM PAacTBOPOM,
00ecneynBaAIKUM B NaTLHEHINEM 3aIUTY KAHATOB M Nepeiady yCuIIus
C KanaTtoB Ha OETOH KOHCTPYKIMH IO Beeil mmwne kaHara. Ilpu maHnoi
cxeMe HeoOxoauMo, 4To0BI BeICOTAa TodpEl KaHanooOpaszopBarens obec-
neynBajga JOCTATOYHYXO BBICOTY «IUMOHOKY», obecreuuBas mnepenaqy
YCHIMIA MpeHANPsIKEHUs] ¢ BHYTPEHHETO 3aMOIHAIONIETO PacTBOpa Ka-
Hajla Ha OCHOBHOH OETOH KOHCTpyKuuH. Kak mpaBWiio, UCIOIB3YEMEIC
KaHajooOpasoBaTeny SBAAIOTCA 3IEMCHTAMM CHCTEM MpeIHANPSHKEHHS,
cootBercTBYIOIMX ETA, 1 00ecrieuuBaioT 10CTATOYHYIO TIepenaqy ycH-
mai (puc. 1.8).

Puc. 1.5. KommiekT 000pyx0BaHUA M5l HATSHKEHHS MOHOCTPEHI0B
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