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CTO 0047-2005

IIpenucioBue

Hacrosmuii crangapt pa3paboTaH B COOTBETCTBUHM ¢ DelepallbHBIM 3aKOHOM
«O  TexHuueckoM peryaupoBaHun» Nel84-d3 uw  mpenHasHaueH A
pa3paboOTYMKOB CTaHIapTa W OpraHMW3aIUii, pa3pabaThIBAIONIMX IMPOCKTHYIO U
UHYIO JOKYMEHTAIMIO MPH CTPOUTENLCTBE CTAJIEKEIe300€TOHHBIX MEPEKPBHITUI C
MOHOJIUTHOH TUIUTOH 0 CTaTbHOMY MPOPUITHPOBAHHOMY HACTHUITY.

CrangapT MOXET MPUMEHSTHCS OpPraHU3alUsMH, BBIIOJHSIIOUIMMH paboThl B
0o0JIaCTH  YCTAHOBIICHHOW CTaHAApTOM, €CIM OTH OpPraHM3alUUd  HMEIOT
cepTu(UKaThl COOTBETCTBHS, BblAaHHbIe OpraHoM Mo cepTU(UKAUU B CUCTEME
JTOOPOBOJIBHON  CepPTH(HKAIIUN, CO3JaHHOW OpPTraHM3AMSIMH Pa3padOTIYNKAMU
crannapta. Opranuzanuu pazpabOTUMKH HE HECYT HHUKAaKOH OTBETCTBEHHOCTH 3a
WCIOJIb30BAaHMWE  JTaHHOTO  CTaHJapTa  OpraHU3alusM{, HE  HMCHOIIUMHU
cepTu(UKaTOB COOTBETCTBUSI.

Cranexene300eTOHHBIE TIEPEKPHITHSI CO CTaTbHBIMUA OaJIKaMH M MOHOJIMTHOMN
IUIMTOH 1O  CTalbHBIM  OLMHKOBAHHBIM  MPOQUIMPOBAHHBIM  HACTHIIAM
PEKOMEHIYEeTCSI IPUMEHSTH MPU BO3BEACHUH U PEKOHCTPYKIIMA MHOTOITAXHBIX U
MaJOATAXKHBIX MPOMBIIUICHHBIX, TPAKIAHCKUX U OOIIECTBEHHBIX 3[aHUSX,
OTKPBITBIX MPOMBITINICHHBIX 3TAXKEPKaX, TPAHCIIOPTHBIX TaJepesx H T.I1.

[Ipumenenue cranexene300eTOHHBIX MEPEKPHITUN C MOHOJUTHOM TIIMTOW IO
CTAJIbHBIM OIIMHKOBAHHBIM TPO(UIMPOBAHHBIM HACTHJIAM JAeT CICAYIONIUE
MIPEUMYIIIECTBA:

- CHIDKEHHE pacxoja crainu Ha 15% Ha Oanku;

- COKpallleHue TPy[a03aTpar Impu CTpouTelnbcTBe Ha 25-40% 1Mo cpaBHEHUIO C
TPaJUIIMOHHBIMUA MOHOJIUTHBIMH ITEPEKPBITUSMU (CO CTEP)KHEBON apMary poii);

- COKpallleHHue CPOKOB CTPOUTENbCTBA Ha 25%;

- yMeHblIeHME Maccbl mnepekpeitud Ha 30-50% mno cpaBHEHHIO C
KEIe300€TOHHBIMH MEPEKPHITUSIMU TPATUIIMOHHON KOHCTPYKIIUU:

- YMEHBIIICHUIO CTPOUTEITHHOM BBICOTHI Ha 10%);

- YBENIWYEHHE KECTKOCTU MEPEKPHITUI 3MaHUs MPH JEHCTBUH TOPU30HTATIBHBIX
Harpys3ok;

- pa3MmelieHHe KOMMYHHKAaIMi B Todpax MpoGUIupoOBaHHOTO HacTUIa
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CTAHJIAPT OPTAHU3ALIUU CTO 0047-2005

MNEPEKPBITUS CTAJEXEJE30BETOHHBIE C MOHOJIMTHOM IIMTOM
ITO CTAJIBHOMY ITPO®PUJIMPOBAHHOMY HACTUJTY
Pacuyér, npoekTupoBanue

Jara co3manus 2005-05-10
1 ObaacTs NpUMeHeHHUs

Hactosmmuit cranmapt opranmsannu (naiee - CTO) ycranaBmuBaeT TpeOOBaHHUS, HEOOXOAWMBIC TMPH MPOSKTHPOBAHUH,
KOHCTPYHUPOBAHUH M pacyeTe CTaJeKeIe300€TOHHBIX IEPEKPHITHH C MOHOJHWTHOHM IUIMTOH IO CTaJIbHOMY OLMHKOBaHHOMY
npouIMpoBaHHOMY HACTHILY, B TOM YHCIIE:

- TpeOOBaHUS K NPHUMEHAEMBIM CTPOUTEIBHBIM MaTepHallaM: MOHOIUTHOMY OETOHY M CTAJILHOMY NPOQHINPOBAHHOMY
JIHCTY;

- TpeOOBaHU K CLIETUICHHIO O€TOHA C MPOQHUIMPOBAHHBIM HACTUIIOM, PaOOTAIOIIMM KaK BHEIIHSS apMaTypa IJIUTHI;

- TpeOOBaHUs K aHKEPHBIM yIIOpaM, 00eCIIeYnBaIOIIIM COBMECTHYIO paboTy OallOK U IJIUTHI;

- TpeOOBaHUs K COEANHEHUSM NMPO(UINPOBAHHOTO HACTUIIA;

- TpeOOBaHUs K OTHECTOMKOCTH KOHCTPYKIUH;

- TpeOOBaHUs KOPPO3UOHHOM 3aIIUThI CTAJIBHOTO NPO(UINPOBAHHOTO HACTUIIA;

- TpeOOBaHMUs K OETOHMPOBAHHUIO M MOHTAXY ITEPEKPHITHSI.

2 HopMaTHBHBIE CCBLIKHU

B nacrosimem CTO ncnonb30BaHbl CCHIIKH Ha CIEAYIONINE HOPMATHBHBIE TOKYMEHTBI:

T'OCT 380-94 Cranp yrineponuctasi OOBIKHOBEHHOTO KadecTBa. MapKu

T'OCT 1050-88 IIpoxar cOpPTOBOW KalMOpPOBAaHHBIA, CO CICIHATBHON OTHENKON W3 YIIIEPOAMCTON KadeCTBEHHOU
KOHCTPYKIMOHHOH cTanu. OOIIIe TEXHNIECKHE YCIOBHS

['OCT 14918-80 Cranb TOHKOJIUCTOBAs OLMHKOBAHHAsI C HEMPEPHIBHBIX JIMHUN. TeXHUYECKHE YCIOBHS

['OCT 19904-90 ITpokat nucToBO# X0nogHOKaTaHbli. CopTaMeHT

['OCT 24045-94 IIpodunu cranbHbIE TUCTOBBIC THYTHIE C TPaNeUeBUIHBIMHA rOppaMu JUIsl CTPOUTEILCTBA. TexXHUYecKue
yCI0BUS

['OCT 52246-2004 IIpoxart JIMCTOBOI TOPsSYEOLMHKOBAaHHBIN. TeXHUYECKUE yCIOBHS

CHull 2.01.07-85* Harpy3ku u Bo3aeiictBusi. / ['occrpoit Poccun. - M.: ®I'YII LTI, 2004

CHull 2.03.11-85 3amuTa CTPOUTENBHBIX KOHCTPYKIIHIA 0T Koppo3uu, Mocksa, 1986

CHulT 11-23-81* CransHble KOHCTpYKIUH, Mocksa, 2000

CHull 21-01-97* TTosxapHast 6e30macHOCTb 3JaHU U coopykeHui, Mocksa, 2001

CHull 52-01-2003 beroHHbIe 1 xkene300eTOHHBIE KOHCTPYKIMH, MockBa, 2004

3 TepMuHBI U onpeaeIeHUs

B nactosmem CTO mpuMeHeHsI claeayonie TepMUHBI U OTIPEACTICHNUS:

3.1 cranpapr oprammsamun; CTO: CraHzmapT, yTBEp)KACHHBIH M NPUMEHSEMbIH OpraHu3anuei i pa3pabOTKU
MPOEKTHOM MM MHOHN TOKYMEHTALMH HAa PEKOHCTPYKIIUIO M CTPOUTENBCTBO.

3.2 crajexe1e300eTOHHBbIE MEPEKPBLITHSA . [[epEKPBITHS CO CTATbHBIMH OaIKaMU ¥ MOHOJIUTHOH JKeJI€300€ TOHHOM TUTUTOM
0 HUM;

3.3 craabHoii mnpoduaupoBaHHblii HacTmi: CoeluMHEHHbIE MeXIy co0ol crajnbHble TO(PUPOBAHHBIE JIUCTHI U3
OLIMHKOBaHHOH CTaJlv, BBIMIOJHAIOMINE (QYHKINK HEChEMHON ONaTyOKH M BHEIIHEH pabodel apMaTypbl MOHOJIMTHOH IUINTHI;

3.4 xomOonHupoBanHas Ganka: CrampHas Oanka, paboTaromias COBMECTHO C MOHOJHTHOW jKelle300eTOHHON TUIMTOMH, 3a
CUYET aHKEPHBIX YIIOPOB, YCTAHOBJIEHHBIX 110 BEPXHEMY IT0sICY OalKky;

3.5 ankepHblii ynop: CraybHOH X0J0AHO(QOPMOBAaHHBINH YroioK GUPMBI «XWITHY», 3aKpPEIICHHBIH K CTaIbHOW Oajke
ITOMOIIBIO AH00EIEH;

3.6 crap-6oaT: AHKEp B BHAE KaJHMOPOBAHHOTO CTAIBHOTO CTEPXKHS MM apMaTypbl HEPHOIMYECKOro mpoduis,
MPHUBapEHHBIX OJHUM KOHIIOM K BEpXHEMY IOsICY OalKw;

3.7 nosiHOe coelMHeHNe B KOMOMHUPOBaHHOI 6anke: CoelMHEHHE MOHOJIUTHOM TUTUTHI U OAJIKU, B KOTOPOM pacyeTHOE
CABHTAIOIIEE YCHIINE BOCTIPHHIMAETCS MOJHOCTHI0 HEOOXOAMMBIM KOJIMYECTBOM aHKEPOB,;

3.8 Hemo/iHOe coenMHeHMe B KOMOMHUpOBaHHOW Oaike. CoequHEHHE MOHOJMUTHOHM IUIMTBI M Oallkd, B KOTOPOM
YCTaHOBJICHHOE KOJIMYECTBO aHKEPOB HE 00ECTIeYMBaeT BOCTIPUATHE PACUETHOTO CABUTAIOIIECTO YCUIIHS;

3.9 mo6enn: CtanbHOM I'BO3B ISl TPUCTPEIKHU NMPOGHIMPOBAHHOIO HACTHIIA U AaHKEPHBIX YIIOPOB K OaJIKe 10 TEXHOJIOTUHI
«XHIITHY,

3.10 camonape3aromuii BUHT: CaMOCBEpIIIINK CTAILHOM BUHT ISl KpEIUIeHNs! NpOo(QMINPOBaHHOTO HACTHIIA K Oajnke Ha
CTaJM1 MOHTaXa.

4 OO ue MoJI0KeHUs
4.1 ONMHKOBAHHEIA CTAIbHOW HACTHJ MPHMEHSCTCS B KAY4ECTBE HECHEMHOHN OMaNyOKH, M MOXKET OBITh HCIIOJB30BaH Kak
BHEIIHAS pabodas apmarypa IUUTHL. I[IpoduiampoBaHHBIH HACTWII pacrojiaraeTcsl B IUTUTE 110 OJHONIPOJETHOW WIIH
HEpa3pe3HOou cxeme.
4.2 JlommyckaeTcs cTanexene300eTOHHBIE IEPEKPHITHS IIPUMEHATE TP CIEAYIOMNX YCIOBHAX:
- HearpeccHBHas U ciiaboarpeccuBHas cpena;
- BIQKHOCTHBIN pexxuM He 6omee 75%;
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- TeMIieparypa He Boie +30°;

- OeToHHBIE cMecH 0e3 100aBIeHUS XIIOPHUCTOTO KAJIKS WITH IPYTHX XJIOPHIOB;

- MOpO30CTOWKOCTH TpUMEHsIeMOro OeroHa mpuHHMaercs mno myHKTy 2.9 CHull 2.03.01-84* BeTtoHHBIE H
JKEIe300€TOHHbBIE KOHCTPYKIIUH;

- IPH JTHHAMUYECKOM BO3ICHCTBUH ¢ KO3()(QUIIMECHTOM acUMMEeTpHH ukia He meree 0,7;

- IIpeesT OTHECTOUKOCTH NepekprITis He MeHee RE 30 6e3 momomHMTENBHON 3amIUTH TPOQUIMPOBaHHOTO HacTmma. J{is
TOBBIIIEHHS OTHECTOMKOCTH MEPEKPBITHS NPUMEHSIOTCS 3al[UTHBIE TOKPBITHS WM CIPUHKIICPHBIE YCTAHOBKH B COOTBETCTBUH
¢ TpeboBanusmu BHUUIIO MB/] P®.

S MarepuaJibl

5.1 B nmiuTax cranexese300eTOHHBIX NePEKPBITHI TPUMEHSIETCS TSOKENBINA HiTH JIerkuid 6eToH. Kitacc mpoyHOCTH TSKENoro
OeToHa Ha c)kaThe Ha OOBIYHBIX WJIM MEJIKO3EPHMCTBIX 3allOJHUTEISIX cocTaBisieT He Hmke B15. /i nerkux GeToHOB Ha
MOPUCTHIX 3aMOJIHUTENAX - He Hibke B 12,5.

5.2 Jlna cranpHBIX NpO(MINPOBAHHBIX HACTHIOB HPUMEHSETCS pPyJIOHHAs CTadb A XOJOIHOTO MPOQIIMPOBAHMSA,
usrotosnsemas no LOCT 14918-80, TOCT 52246-2004, ¢ mnpeaenom Tekydectu 230 - 360 H/MM?, BpeMeHHBIM
compoTtuBieHHeM - ot 300 1o 460 H/MM2, 0THOCHTETIBHBIM YATHMHEHUEM - 0T 16 10 22%.

5.3 Apmarypa npuMeHseTcs U3 CTep KHel nmepuoandeckoro npodmis kimacca A-111 u mposooku ximacca Bp.

5.4 CranpHble OankW, Ha KOTOPHIC ONMPAETCS MOHOJWTHAsA IUINTA, W3TOTABIMBAIOT M3 MPOKATHBIX HIJIM COCTAaBHBIX
npodueit.

6 KoHcTpyKTHBHBIE TPE0OOBaHMSA

6.1 CranpHOi npoQUIMPOBaHHBI HACTHII, MPUMEHAEMbI B KauecTBe paboyell apMmarypbl IUIMTHI, JOJDKEH HMETh
HaJIe)KHOE CLEIUIEHHE ¢ OETOHOM, YTO 00ECIEYMBAETCS MECTHBIM JIOKAIBHBIM BBIIITAMIIOBKAMH M pU(aMH, HAHOCUMBIMH TIPH
MPOKATKe MPOQHUIMPOBAHHOTO HACTHIIA MITH CHIELUAaJIbHBIMU aHKEPaMH.

6.2 MuHMMaNbHYIO TOJIIMHY OeToHa HajJ NPO(QHIMPOBAHHBIM HACTHIOM pEKOMEHAyeTcsl mpuMeHsaTh 30 MM, a mpH
OTCYTCTBUHM OCTOHHOHM CTSDKKHM T0Ja He MeHee 50 MM, HaJ BEepXHHM KOHIIOM aHKEpHOTro ymopa He menee 20 mm wmm 1,3
JaMeTpa BEPTUKAIBHOTO ONOPHOTO aHKEPA.

6.3 IIpodunmmpoBaHHbIE TUCTH HACTUIIA COCTUHAIOTCS MEXIY COOOH IO MPOAOIBHBIM KpasM BHAXJIECT KpaHHUMHM TOJIKaMHU
C TIOMOIIBI0 KOMOMHUPOBAHHBIX 3aKJIETIOK MM CaMOCBEPIIIINX BUHTOB (HUPMbI «XHITH» ¢ maroM He 6oixee 500 MM (cm.
CTO 0043-2005).

6.4 Hactun xpenurcs kK OankaM CaMOHApe3alOIMU BHHTAaMH WM T00emaMu GupMbl «XuUITH» B KaXKAOM roppe Ha
KpaifHuX omopax u uepe3 ropp B mpomexyrodnsix (cMm. CTO 0043-2005).

6.5 IllupuHa onupaHus HaCTHUJIA JOJDKHA OBITh He MeHee 40 MM Ha kpaiiHuX 1 60 MM - Ha IPOMEKYTOYHBIX OIOpax.

6.6 Llupuna rodpa a1 NpUBapKU aHKEPHBIX ONOPHBIX CTEPIKHEH JIOJKHA ObITh He MeHee SO MM.

6.7 PaccrosiHre OT OMOPHOTO aHKepa J0 Kpas HACTWIIA M I'DaHd MPOroHa J0JbkHO ObiTh He Menee |,5d (rme d - muamerp
aHkepa). Mex 1y ocsiMi aHKEpPOB B 0JIHOM rope JI0JKHO ObITh He MeHee 70 MM.

6.8 JlnnHa aHKepa MPUHUMAETCSI PaBHOW BBICOTE IUIMTHI 38 BBIYETOM BEJIMYMHBI 3aIIUTHOTO CJI0S OETOHA OT Bepxa aHKepa
JI0 BEpXHEW TpaHy TUTUTHI.

6.9 IIpuBapka aHKEpOB K CTAIBHBIM IPOTOHAM Yepe3 HACTHII JIOJDKHA BBITOJIHATHCS 0€3 MPOXKOToB HACTWIIA. 3a30p MEXIy
HAaCTHJIOM M IIPOTOHOM JIOJDKEH OBbITh He Gosee 0,5 MM.

6.10 KonmmuecTBO aHKEpOB, 00ECHIEYNBAIOIIAX COBMECTHYIO PabOTy IJIaJIKOTO HACTHIA M OETOHA, IOJDKHO OBITH HE MEHee
OJTHOTO B KaXXJIOM Tope 10 KOHIAM HAaCTHJIa W HE MEHee OJHOI0 Yepe3 rodp Ha MPOMEXKYTOUHBIX OIOpax IpH paboTe 1o
Hepa3pe3Ho# pacueTHoO! cxeme. OTHOIICHNE KOJMUYECTBA YCTAHABINBAEMBIX aHKEPOB K PaCUETHOMY KOJIMYECTBY COTJIACHO II.
7.4. nomxHO ObITH He MeHee 0,2. KomniyecTBO yCTaHOBICEHHBIX aHKEPOB JTOJHKHO OTBEUaTh TPEOOBaHUAM pacueTa 1o 1. 7.3.6.

6.11 PacyerHas HamOMOpHAs apmarypa Hepas3pesHbix [T ompexnensercss mo CHull 2.03.01-84* beronHbsie wu
JKene300eTOHHBIE KOHCTPYKIUH. [Ipn 0TCYTCTBUHM HAaIOMIOPHON pacueTHOI apMaTyphl IPeayCMaTPHBAIOT IIPOTHBOYCAI0UYHYIO
cetky u3 pacuera 0,02% rtutommaau ceueHus: O€TOHA HaJ HACTHIIOM, HO HE MEHee, YeM CeTKa auaMeTpoM 3 MM kiacca Bp-l ¢
marom 200x200 mM. 3anuTHBINA ClI0M 0€TOHA HaJ CETKOM COCTABIIAET 15 MMm.

6.12 Ilpu ycTpoWCTBE OTBEPCTHH B IUIMTE IPELYCMATPUBAIOT JONOJHUTEIBHYIO apMaTypy Ul YCHJICHHS! HPHJIETAOIINX
Y4acTKOB U OOPTOBYIO OMAIyOKy 110 KOHTYPY OTBEPCTHS, YTO 00ECIIeYHBaCT BO3MOXKHOCT BBIPE3KH HACTHIIA.

6.13 Ecnu pa3mep otBepctus nornepek rogpos HacTia He npesbimaet 500 MM, TO peKOMEHyeTCsl YCHIINBATh NIEPEKPhITHE
YCTAaHOBKOH B IPHMBIKAIOIINX K OTBEPCTHIO ropax NPOJONBHYIO apMaTypy, 3aBOjs €€ 3a OCH IPOroHoB. Takxke
YCTaHaBJIMBAIOT IONEPEYHBIE CTEP)KHH, OKalMIISIOIINE OTBEPCTHE, 3aBO/S €€ 3a IPEeAeibl IMOAPE3KH Ha J[Ba - TPH Trodpa C
KaXJO0H CTOpOHBL. [IpomosibHYI0 apMaTypy BBIOMPAIOT M3 YCIIOBHS SKBHBAJIECHTHOCTH €€ IUIONIAJH 10 IMPOYHOCTH CEUCHHUS
BBIPE3aHHOH YacTH MPO(PHUINPOBAHHOTO HACTHIIA.

6.14 MuHHManbHas TOJIIKMHA MPO(UIMPOBAHHOTO JIUCTA JOJKHA OBITH HEe MeHee 0,7 MM.

7 Pacuer M npoeKTHpOBaHHE
7.1 Ha craauu Bo3BeieHUsI
7.1.1 Onpenesienne HATPy30K

7.1.1.1 B cTaguu Bo3BeneHus (10 HaOopa GETOHOM IUTUTHI IEPEKPHITHS KyOnKoBoi mpouHocTH paBHo# 10 MIIa) cransHbIe
npoduIMpoBaHHbIe HACTUIIBI, CTAlIbHbIE OAJIKM PACCYMTHIBAIOT B COOTBETCTBHHU ¢ Tpeboanusimu CHull 11-23-84* nHa neiicTBue
MIOCTOSIHHBIX, BPEMEHHBIX, IJIUTEIBHBIX M KPaTKOBpeMEHHBIX Harpy3ok mo Cuull 2.01.07-85*. Ilpu 3TOM y4HTHIBaIOTCS
CIEAYIOLINE HarPy3KH:

- COOCTBEHHBIN BEC HACTHIIA;

- BEC «MOKpOTro OeTOHa»;

- BEC JIOTIOJIHUTENBHON CTEPKHEBOM apMATYphI M0 TIPOEKTY, & IPH OTCYTCTBHM MPOEKTHBIX JaHHBIX - 1,0 kKH/M?;
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- HArpy3Ka OT JIoZieil M TPaHCIIOPTHBIX CPECTB P Nojaue OETOHHOM cMecH u3 6aneit BMecTuMocThIo 10 0,8 M2 - 2,5 kI]a;
a pu roaue 6eToHHOM cMecu 6etoHOBomamH - 0,5 k[]a.

KoaddumreHTs Hane:;KHOCTH M0 HATPY3KE U COYETAHHS HATPY30K NPUHIMAIOTCA B cooTBeTcTBHH co CHull 2.01.07-85*.

7.1.1.2 Harpy3ka oT cOOGCTBEHHOTO Beca KENe300€TOHHOMN TUTUTHI OMpPEIENSETCS M0 NMPUBEACHHOM Tomuue O6eToHa hp

(pucyHoxk 1).

e T
CH \ L J =
b |
s

Pucynok 1 — IlonepeuyHoe ceuyeHue mInThI

[TpuBeneHHas TOJIIMHA JKeJe300€TOHHOH IUIUTHI oNpeeNnsiercs 1no hopmylie

b+b
hb:hb+(2—sol)ha (1)

7.1.1.3 Ilpu nporude npoUINPOBaHHOTO HACTHIIA, IPEBBINAOIEM 2 CM, YUUTHIBACTCS YBEIMUCHHE COOCTBEHHOIO Beca
CBEKEYJIOKEHHOTO OETOHA Ha BEIMUYHMHY, ONPEeIsIeMyIo 1o GopmyIie

Q=0,7d, @

rie o - nporud npopUINPOBAHHOTO HACTHIIA, M;
7p - yIeIbHbIH Bec 6eTona, kH/m3.
7.1.2 Pacyer cTaJbHOI0 OLMHKOBAHHOI0 NPOGUIMPOBAHHOI0 HACTHIIA

7.1.2.1 PacueTt npopmIMpOBaHHOTO CTAILHOTO HACTUJIA HA CTAIMH BO3BEJICHUSI OCHOBAH Ha CIEAYIOUTUX JOMYIICHHUSX:

- (hopma noniepeyHoro ceueHus ropoB Mpu IEHCTBUM HArPY3KH HE U3MEHSIETCS;

- ro¢phl HacTHIIA PAbOTAIOT KaK TOHKOCTEHHBIE OaJIKM TPAIIEMEBUIHOTO CEYCHUS B YIIPYTOH CTainM;

- HOpMaJIbHBIE HANPSDKEHHMS 110 BHICOTE ITONIEPEYHOT0 CEUEHUs CTEHOK TO(POB PaCIIPENeISIOTCs IMHEHHO;

- HOpMaJIbHbIE HANpPsDKEHMS 10 IIMPHHE TPOAOJIBHO CKATHIX MOJOK 10 MECTHOM MOTEpH YCTOHYMBOCTH, a TAKXKE IO
IIMPUHE PACTSIHYTHIX HOJIOK PacIpeAesIioTCsl pABHOMEPHO;

- TI0CJIE MECTHOHM MOTEPH YCTOWYMBOCTH NPOAOJIBHO CXKATBHIX IIOJIOK HOPMAJIBHBIE HAIPSHKEHUSI B HUX PacIpeaessioTCs
HEpaBHOMEPHO, BO3pacTasi OT CEpPEeIMHBI IOJIOK K MPOAONBHBIM KpasM. IlosTromy mpu paboTe B 3aKpUTHYECKOW CTaluH
KPUBOJIMHENHAs 3II0Pa CKUMAOIUX HANPSKCHUN 3aMEHsIETCs MPSMOYIOJbHOM ¢ PaBHOM IJIOLIAJIBIO U 3HAYEHUEM PAaBHBIM
KpaeBoMy HanpspkeHuto. CpelHsisi 4acTh COKaToW IOJIKH, MMEoIas MEHbIIHE HAIpSDKEHHs, CUUTACTCS BBIKIIOUEHHOH M3
pabotsl. [Tpu onpeneneHny xapakTepUCTUK MPOMOUINPOBAHHOTO JIMCTA YYUTHIBAETCS TOJIBKO pabouasi 30Ha C)KaTOH IOJIKH.

7.1.2.2 TIpouHOCTh NPO(UINPOBAHHOIO CTAILHOTO HACTWJIA TPOBEPSETCS B ONOPHOM WIIM TPOJIETHOM CEUEHHSX 10

dbopmymam

R
M_R 3)
Wy,

O =

T7Ie 0 - HANPSDKEHUS B COKATHIX MOJIKaX HACTHIIA,
M - pacdeTHOe 3HaUCHUE N3rHOAIOIET0 MOMEHTA;
Ry = 2400 krc/cm? - pac4eTHOE CONPOTUBJIEHUE CTAIIM HACTHIIA H3THOY;
¥n - KO3QPHUIUEHT HAIC)KHOCTH TI0 YPOBHIO OTBETCTBEHHOCTH;
W - pacueTHBIIt MOMEHT CONPOTUBIICHUSA Ha | M MIMPHHBI HACTHIIA JUIS COKATHIX MOJIOK.
MowmenT conporusienus W onpeaensercs o Tabnuie 1 npu padoTe npoprINpOBAHHOTO HACTHIIA MTOJHBIM CEYCHUEM.
Ecnu momydeHHOE HampspkeHHe 1o GopMmylie 3 MeHbIe KPUTHYECKOTO (Tadnmia 2), TO MPUHUMAETCS YCIOBUE PabOTHI
MpOGUIUPOBAHHOTO JIMCTAa IMOJHBIM CEYEHHWEM, TO €CTh pacdeT NMPOYHOCTH Ha 3TOM JTalle 3aKaHYuBaercsa. Ecnm 3HaueHme
HANPSDKEHUST TIOJIYYaeTCsl BBIIIE KPUTHYECKOTO, TO MPOBOIAT KOPPEKTUPOBKY MOMEHTA COINPOTHBICHHUS TIO TaOIuIaMm
npwioxkeHus A (tabmuma Al, A2, A3, A4, AS, A6, A7, A8 u A9), moka OTIMYMEe B HAINPSHKEHUSX, MOCIEAYIOIIEro M
MPEIBIAYIIETro, He COCTABHUT BEIMYHHY, He MpeBhImaiontyio 1 %.
7.1.2.3 TIporu6 mpopuIMpoOBaHHOTO HACTHIIA POBEpseTCs 1o hopmye:
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——I (4)

rue fn - MakcUMaIbHBIN IPOrHO OT NEHCTBUS HOPMATHBHBIX HATPY30K;

K - K03 puImeHT, OnpeaesIeMbIi pacIeTHON CXeMO# HacTHIIa;

q" - HOpMaTHBHAsI PaBHOMEPHO pacHpe/iesieHHas! Harpy3Ka, AeHCTBYIOMmas Ha Mpo(uInpoBaHHbI HACTHI Ha CTAANU
OeTOHMPOBAHHS, KIc/cM?;

| - pacueTH®Iif IpoOTIET, CM;

E,=2,1-10° krc/cM? - MOyNb YIPYTOCTH CTAIK NPO(MIMPOBAHHOIO HACTHIIA;

Ix - MOMeHT uHepuMH Ha | M MIMPUHBI HACTHUIIA, OMpPEACNACMbIi MO Tabnuie | HpH HANPSDKEHHSX TPH ICHCTBUH
HOPMaTHBHBIX Harpy3oK B CXKaTbIX IIOJIKAX MEHBUIMX KPUTHUYECKHX (TaOuuna 2); Npyd HOPMATHBHBIX HAaIPsHKEHUSIX
NPEBBIIAIONUX KPUTHYECKHE MOMEHT WHEPLUH OIPEJEIseTCs ¢ yY4eTOM HEIMOJHOTro paboyero CeYeHWs! CXKATBHIX MOJIOK
HacTmIa 1o Tabiunam npunoxkenus A (tadbmumbsl A10, All, Al12, A13, Al4, A15 u A16).

Pacuer ocymiecTBisieTcs ClIeAyIOIUM 00pa3oM:

* omnpezenseTcs 3Ha4YeHUe HOPMATHBHOI'O HAIPSDKEHUS! METOIOM TI0CIIeI0BATEIBHOTO MPHOIIMKEHUS 110 opmyde 3, rmoka
OTIIMYME B HANPSHKECHUSAX IOCIEAYIOUNIEro OT MPEeABIAYINero He cocTaBUT 1%, MpuHSAB 3a mepBoHaudanbHOE 3HaueHHe Wi,
MOMEHT CONPOTHUBICHUS AJIS CXKATBIX IIOJIOK NPH YCIOBHMHM pa0bOTHl HacTHiIa TOJNHBIM cedeHueM. llocnenHee 3HaueHHE
ompenersieT CKUMAIoIee HaNpsHKEHHUE, COOTBETCTBYIOLIEE 3HAUCHHUIO, IIPU KOTOPOM OmpenesseTcss MOMeHT uHepuud ly. [lpn
HAJIMYAW PEIYKINH B CXKATOM MOJKE B pacdeTax MCIOJB3YIOT JaHHBIC, MPUBEICHHBIC B mpuiokeHnn A (Tabmumsr A10, All,
Al2, Al13, Al4, A15 u A16). Eciin peayKius OTCYTCTBYET, TO TONB3YIOTCS TaHHBIMH TaOIHIIbL 1.

Tab6muma 1

CrpaBouHbIe BeIMYMHBI HA 1 M IIMPUHBI HACTHIIA IpH padoTte
Mapxa npodms Hno?ljé:[b F, IIOJIHBIM CEYEHUEM Macca 1 w2, kr
Iy, cm* Wi, cM® W,yo, cm®
H114-600-1,0 12,5 401,838 66,619 74,857 17,2
H114-600-0,9 11,3 364,307 60,337 67,941 15,6
H114-600-0,8 10,0 323,538 53,666 60,234 14,0
H80A-674-1,0 12,5 186,967 43,171 50,957 15,3
H80A-674-0,9 11,3 168,829 38,982 46,015 13,9
H75-750-0,9 11,3 127,331 30,602 38,133 9,8
H75-750-0,8 10,0 113,525 21,277 34,008 11,2
H75-750-0,7 8,8 99,648 23,939 29,858 12,5
H60-845-0,9 11,3 78,939 22,306 32,074 N1
H60-845-0,8 10,0 70,519 19,927 28,652 9,9
H60-845-0,7 8,8 61,991 17,514 25,195 8,8
H57-750-0,8 8,8 61,106 18,90 24,772 9,8
H57-750-0,7 7,7 53,748 16,618 21,798 8,7
HC44-1000-0,8 11,2 30,380 12,512 15,405 9,4
HC44-1000-0,7 9,8 26,756 11,021 13,567 8,3
HC35-1000-0,8 10,0 42,036 20,05 29,952 8,4
HC35-1000-0,7 8,75 36,954 17,618 26,351 7,4
Npumeuanne — Wy u Wy, — MOMEHTBI CONPOTHBIIEHNS TPOPHUIUMPOBAHHOTO JINCTA OTHOCUTENBHO ocH 1-1 mm 2-2
Tab6muma 2
Mapka nipoduiist Gyp IPY HOPMATHUBHBIX HArpy3Kax, Kre/cm? O TIPH pacquHCB]\I; Harpysiax. kre
1 2 3
H114-600-1,0 1011 605
H114-600-0,9 819 489
H114-600-0,8 646 386
H114-600-1,0n 22877 13660
H114-600-0,911 18415 10996
H114-600-0,81 14478 8645
H80A-674-1,0 852 509
H80A-674-0,9 688 411
H80A-674-1,0n 3680 2198
H80A-674-0,911 2957 1766
H75-750-0,9 4577 2733
H75-750-0,8 3599 2149
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OxoHuyaHue TabauIE 2

1 2 3

H75-750-07 2743 1638
H75-750-0,9n 2908 1736
H75-750-0,8n 2281 1362
H75-750-0,7n 1733 1035
H60-845-0,9 498 298

H60-845-0,8 393 234

H60-845-0,7 300 179

H60-845-0,9n 2745 1639
H60-845-0,8n 2155 1287
H60-845-0,7n 1640 979

H57-750-0,8 3285 1961
H57-750-0,7 2506 1497
H57-750-0,8n 2805 1675
H57-750-0,7n 2134 1274
HC44-1000-0,8 565 337

HC44-1000-0,7 1723 1029
HC44-1000-0,81 9615 5741
HC44-1000-0,7n 7314 4367
HC35-1000-0,81 6849 4090
HC35-1000-0,7m 5227 3121

I[Ipumeuanue — MHIEKC «» YKa3bIBAaCT HA PACIIONIOKEHHE TIPOPHILHOTO JIMCTa, KOT/a C)KaTa y3Kas ImoJka (IoJKa 1o
ocu 1-1)

7.1.2.4 Pacuer Ha yCTOHYUBOCTH CTEHOK M3TMOaEMbIX 3JIeMEHTOB (KpoMe nep(oprupoBaHHBIX MPOHIIEH), He YKPEIJICHHBIX
NONepeYyHbIMU peOpamMHu, IO MECTHOM Harpy3KOH MM Ha ONOpax, CIeNyeT BBIIOIHATD 110 GpopMmyie:

Pn=C-t2-Ry-sina 1—Cr\/E . 1+Cb\/E . 1—Ch\/E (5)
t t t

rzie Pn - KpUTHYECKOE YCHIIHE ITOTEPU MECTHOW YCTOHYMBOCTH CTeHKH npoduuist 6e3 nepdopaunmy;
C - ko3 urment no Tadmure 13;
Cr - K03 (HUIHEHT, 3aBUCAIIMN OT paanyca u3ruoda r < 12;
Cp - K03 HHUIHEHT, 3aBUCSIINH OT HIUPUHBI OTIOPHI «B» 1pu b > 19 Mm;
Ch - k03 dunuenT, 3aBUCAIINE 0T THOKOCTH CTEHKH, paBHoit h/t < 200;
t - TommuMHa cTa’aM NpoUIMPOBAHHOTO HACTHIIA,
b - mmprHa ONIOPHO# MOJKH HACTHIIA,
h - BeIcOTa IPOGUIMPOBAHHOTO HACTIIIA;
0. - YTOJI M@Ky CTEHKOM U TUIOCKOCTBIO OTOPHI, 45° < o < 90°.
Koadpunment ycnosuit paboTs TpoHUINPOBAHHOTO HACTHIIA JJISl OTIPEIeNICHNs CUITBI P puHUMaeTcst paBHbIM 0,8.
[IpenenbHast Harpys3ka Ha NMPOQHIMPOBAHHBIA HACTHII 10 YCIOBHIO MECTHOH MOTEpH yCTOWYMBOCTH CTEHOK ro)poB Ha
OTIopax MpoIOpIHOHAIbHA YIBOEHHOMY KOJINYECTBY ro(poB.
7.1.2.5 Ilpu ncronb3oBaHUK NPOPUIMPOBAHHOTO HACTHIIA TOJIBKO B KayecTBE OCTaBIISIEMOM OmanyOKu 0e3 BpeMEHHBIX
MPOMEXXYTOYHBIX ONOP PEKOMEHAYETCS IIPUHUMATh Npe/ieIbHbIE IPOJIETHl O TpadukaM, B 3aBUCUMOCTH OT PACUETHON CXEMBI
HACTHJIA U TOJIIMHBL CJOsi OETOHAa HaJ €ro BEePXHUMHU MojikaMu. [Ipu ompeneneHnM MNpesesibHBIX IPOJIETOB IPOIIECcC
OETOHMPOBAHWS IPUHUMAJICS C TIOMOIILI0 OeToHOHacoca (PUCYHOK 2, 3,4, 5, 6 u 7).
7.1.2.6 Ecnun HacTwi, YyJOXEHHBIA 10 BEPXHHUM MoOsfcaM 0ajloK, HAJeKHO 3aKpeIIeH Ha ONopax W B IMPOJOIBHBIX
COC/IMHEeHUSIX MEX1y POGUISIMH, OH PACCMaTPUBACTCSI KaK AUCK, CIIOCOOHBIH BOCIIPMHUMATH TOPH30HTAIbHBIE BO3JCHCTBHS,
nepeaBaeMble DIIEMEHTAMH KapKaca, 1 00eCIeYrBaroIInil yCTONYMBOCTD 0aioK u3 mtockoctd (cm. CTO 0043-2005).
7.2 Ha cTaaum 3KCIuTyaTanum
7.2.1 Pac4er :xeJ1e300€TOHHO MJIHTHI
7.2.1.1 Ha cragum sSKcIulyaTanMy Hecymled KOHCTPYKLHMEH CUHMTaeTCsl KeJe300€TOHHAas IUINTa, B KOTOPOH CTalbHOM
npoduIMpoBaHHBII HACTHII HCIOJIB3YETCs KaK BHENTHAS pabodas apMarypa.
Pacuer cranexxene300eTOHHOH IJIMTHI, apMUPOBAHHOW CTAJIBHBIM HPO(MUINPOBAHHBIM HACTHUIIOM, BBIIIOJIHSAETCS IO JBYM
Hpe/IENIbHBIM COCTOSHHSM - TI0 IIPOYHOCTH U Ie()OPMATHBHOCTH.
Pacuer no nepBoMy npezeiabHOMY COCTOSIHHIO BKIIIOYAET ITPOBEPKY T10 TPEM KPUTEPHUSM ITPOUHOCTH:
- 10 HOPMAJIBHBIM CeUeHUAM (TIPH YCIOBHH 00eCTIedeHHs CLICTVICHHUS HACTHIIA ¢ OETOHOM);
- [10 HAKJIOHHBIM CEUCHUSIM;
- yciioBHe OOeCHedYeHHs CLEIUICHHS HacTuiaa ¢ OeToHOM. Pacuer mo BTOpOMY IpPEAEIbHOMY COCTOSHHIO BKIIFOYAET
pacdeTsI:
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- Ha 00pa3oBaHKe U PACKPHITHE HOPMAJIBHBIX U HAKJIOHHBIX TPELINH;

- OTIpesieTICHHE OITYCKaeMOT0 IIPOoruda ITUTHI (IIPU YCIOBUH 00ECTICUeHIS CIIETUICHUS HAaCTHIa ¢ OETOHOM).

7.2.1.2 PacyeT MpOYHOCTH ILTHT O HOPMAJIBHBIM CEUCHUSM OCYLIESCTBILIETCS IIPU CIIEAYIOIINX JOMYIICHHUIX

- COIPOTHBIICHUE PACTSHKCHUIO OETOHA PaBHO HYJIIO;

- HaIIPSDKEHUS B HACTWJIC PaBHOMEPHO paclpeesIeHbl 110 BEICOTE U PAaBHBIC PaCYETHOMY COIPOTHBIICHHIO JIUCTOBOM CTalH
Ry ¢ BBemennem it HacTiina ko3 duiinenta yciuoBuii paboTHI ..

Koaddpunment npuanmaercs:

MPOET, M

L} 10 16 20 25 a0 35 40
ToNMMHA GETOHA HAL HACTHIIOM, CM

< HI4-600-1.0 —8—H114-600-0.9 -- & --H114-600-0.8 —O— HB0A-674-1,0 |
|-- 8- HROA-674-00 —O—H75-750-0.0 —&—H75-750-08 —a&—H75-750-0,7
HO0-845-0,0  «- O -~ HO0-8450,8 —&— HG0-845-0,7 = « = HC57-750-0,8
}‘—._”C57-75()-0.7 —O—[1C44-1000-0.8 - - O -+ HC44-1000-0,7 - ® - - l'lC."iS-I()l)()—(),BI

|- © -~ HC35-1000-0.7 |

PucyHok 2 — 3aBHCHMOCTH MAKCHMAJIBHOIO MPOJIETAa HACTHIIA OT TOJIIHHBI CBEKEYJI0KEHHOr0 6€TOHA HA/l HACTHIIOM
NPH €ro OTHONPOJIETHOI cXeme
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45

poaeT, M

5 10 15 20 25 30 35 40
TOJIUHHA 0ETOHA HAI HACTHIOM, CM

——H114-600-1.0n1 —®— H114-600-0.9n —a&— H114-600-0.8n |
------ H80A-674-1,0m H80A-674-09n - - #-- H75-750-09n |
--4--H75-750-08n  --#-- H75-750-0,7n H60-845-0,9n i

—0—H60-845-081  —O—H60-845-0,.7n  —A—HCS7-750-08n |
-- @-- HC57-750-0,7n -+ @ - - HC44-1000-0,8n —O— HC44-1000-0,7n!

PucyHok 3 - 3aBHCHMOCTh MAKCHMAJILHOTO IIPOJIETA HACTHJIA OT TOJIIUHBI CBEXKeYJI0KEeHHOI0 6eTOHA HAl HACTUIOM
NPH €ro 0JHONPOJIETHOH cxeme
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3

NPAIET, M

&

05

TOMUMHA GETOHE HILT HICTIION, CM

e HUIA600-10  —O—114-60009 --A-- HI14600-08 --O-- HSOA674-1.0 |
—A— HYOAGTA-09. —8— HISTS009  --a-- HTS-75008 -4+ HIS-75007

o m 16084509 —O—HOO-85.08  —X—HO0-84507  —A—HCS775008 |
|- @<+ HCST75007  —H—HCH-I00008 —O—HOU-100007 —8— HC3S-100008 |
—— 0007 |

Pucynok 4 - 3aBHCHMOCTh MAKCHMAJIBHOIO NPOJ1€TA HACTUJIA OT TOIIIUHBI CBEKeyJI0KEHHOr0 0eTOHA HAa/l HACTHJIOM
NPH €ro Hepa3pe3Hoi ABYXNPOJIETHOM cxeMe
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5 10 15 20 25 30 35 40
TOUHHA OCTOHA HAJL HACTILIOM, CM

= = = HI114-600-1,0n —®&—H114-600-091 —&— HI114-600-0,8n
—X— HB80A-674-1,0n --A-- H80A-674-0.9n1 = = H75-750-0.9n
—&— H75-750-0,8n —&—H75-750-0,7n  =———H60-845-0,91
—O0— H60-845-0,8n —@—HG60-845-0.7n — = HCS7-750-0,8n
= =HC57-750-0,7n  —O—HC44-1000-0.8n —0—HC44-1000-0,7n|

PucyHok 5 - 3aBHCHMOCTE MAKCHMAJIBHOTO IPOJIETa HACTHJIA OT TOJIIIHHBI CBEXKEYJIOKEHHOT0 0eTOHA HAJl HACTHIIOM
NPH €ro Hepa3pe3Hoii JBYXNPOJIETHOI cxeMe
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w

@a

. NpoONeT, M =

25

5 10 35 40

20 25 30
) B B _ TomnHa GetoHa Hal HACTHAOM. CM ) i
| —¢—H114-600-1.0 <=0 --[1114-600-0.9 —=A-=-HI14-600-0.8 —O—H8OA-674-1,0 ’
[—O0— HBOA-674-0,Y) —&—H75-750-0,9 —Xx—H75-750-08 = == H75-750-0,7

HO0-845-0.9  —€—H60-845-0.8 —O—H60-845-0,7 —-A~ HCS57-750-0,8
—Xm= HC57-750-0.7 —&— HC44-1000-0,8 - - O - - HC44-1000-0,7 —0— HC35-1000-0.8|
ook HEIS1000:0.7 |

PﬂcyHOK 6 - 3aBMCUMOCTH MAKCHUMAJILHOTO npoJieTa HACTUJIa OT TOJIHIMHBI CBEKCYJI0KCHHOT0 0€TOHA HA/l HACTHJIOM

nmpu ero Hepa3pe3ﬂoﬁ TpeXl’lpOJ’leTHOﬁ cXeMe

10
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B 10 15 -ZD 25 30 35 40
o _T(mll"&nc;ﬂlmﬂﬂld‘CTll'hl"(.E\l o B
[—o—H114-600-1,0n --®-- HI14-60009n —A— 1!14-600-0,8n
—x%— HB0A-674-1,0n —X— HS0A-674-09n —e—1175-750-09n |
— —H75750-081 —O—H75-750-0.7n  --0-- [160-845-0.9n |
|--0--H60-845.08n —O—H60-845-0.7n  —4— HCS7-750-0.8n

| —&—HC57-750-0.7n  —0— HC44-1000-0,8n —8— HC44-1000-0,7m|

Pl/lcyHOK 7 - 3aBUCUMOCTH MAKCHUMAJIBLHOT0 npoJieTa HACTUJIa OT TOJIUIMHBI CBEKECYJI0KCHHOT0 0€TOHA HA/IT HACTUJIOM
npu ero Hepaspemoﬁ TpeXl’lpOJ’leTHOﬁ cXeMe

ye = 0,6 - i npodHUIMPOBAHHBIX HACTHIOB C 3UT000PAa3HOW BBIIITAMIOBKOW NPH OTCYTCTBHHM aHKEPOB Ha OINOpax

(prcyHoK 8);
; P - _J M, 0T00,8)

Pucynok 8 - 3uroo0pasHasi BLIIITAMIIOBKA HA CTEHKAX HACTHJIA

y. = 0,3 - nns mpodunmupoBanHbIX HacTioB H80A-674 nipu OTCYyTCTBHM aHKEPOB Ha OIIOpax;

ye = 0,5 - s npodunmpoBanubx HacTHiIOB H80A-674 ¢ ankepoBkoii Ha oropax (1 aHkepa);

ye = 0,8 - nst mpoduMpoOBaHHBIX HACTHIIOB C 3MT000pa3HOM BBIIITAMITOBKOI N aHKepOBKOH Ha ornopax(1 aHkepa);

ye = 0,4 - nns rmankux npoUIMpPOBaHHBIX HACTHIIOB C aHKEPOBKOW Ha ornopax (2 aHkepa);

- HaNpsDKeHUS! B CTEPXKHEBOW apMaType NMPUHUMAIOTCS PaBHBIE PACUCTHBIM CONPOTHBICHHSIM CXKAaTHIO Rsc M pacTspKeHMIO
Rs ¢ BBeieHNEM COOTBETCTBYIOIUX KO3(D(PHUIIMEHTOB yCIOBHIA PabOTHI;

- pabouast BBICOTa CEUEHMS IUIATHI No OmpeeNsieTcst Kak pacCTOSIHUE OT KpaiHel CKaToi TpaHy TUIMTHI OTIAETIBHO 0 TOUKH
TIPUJIOKEHHUS PABHOJIEHCTBYIOIIETO PaCcTATUBAOLIECTO YCHIINS B HACTUIIC U B CTEPXKHEBON apMaType.

I'parndHOE 3HaYEHUE OTHOCUTEIBHOM BBICOTHI CKaTOM 30HBI CEUEHUS HAXOST 10 (opmyite

11
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RI1-% (6)
1+ 71’1

TZie @ - XapaKTepHCTHKA C)KAaTOH 30HBI;
w - 0,85 - 0,008Ryp - mi1s TsKEIBIX OETOHOB;
o = 0,8-0,008 Ry - amst 0eTOHOB Ha MMOPUCTOM 3aTIOHUTEIIE;
R - HanboJbIIee U3 BEIMYNH PACUETHBIX COMPOTHBIICHUH pacTsikernto HacTia (Ry) mwiu crepxueBoit apmartypsi (Rs),
MlIlIa;
OsR - TIpE/IENIEHOE HATIPSDKEHHE B CTEPXKHEBOM apMaType cxkaroii 30ube1, MITa (CHull 52-01-2003).

IIpu moxbope ceueHn IUTH PEKOMEHIYETCS COONIOIATh YCIIOBHE X< G hO .

HpI/I HC BBINIOJIHCHUHN YCJIOBUSA CICAYET YBCIUMYUTH TOJIHUHY IUIMTHI, MIOBBICUTH KJIACC 6eTOHa IO MPOYHOCTH Ha CiKaTue,
PacIOJIOKUTh B CKATOW 30HE JIOMOIHUTEIBHYIO CTEPKHEBYIO apMaTypy C TeM, YTOOBI BBICOTA CXKATOW 30HBI HE MpEBBIIIANA
TPaHUYHYIO.

B 3aBuCHMOCTH OT TOJIOKECHUS HCﬁTpaHLHOﬁ OCH B CCUCHHUHU IUIMTHI B IPOJICTE BO3MOKHBI TPU Cliy4das pacueTa:

Cayuau 1

HeﬁT’paHLHaﬂ OChb HaXOOUTCH B MPECACIaxX TOJJIIHUHBI IMOJKU IUIATBI U HC MEPECEKACT CTCHOK HpO(bI/IJ'II/IpOBaHHOFO HacTHJ1a
(pucyHok 9).

BEICOTY cKaTOii 30HBI CEYCHHS TUTHTHI ONPEACIISIOT U3 YCIOBUSL:

/
Rbbe:chyAh + RSAS_RSCA% U]
[Tpu pacuere MPOYHOCTH IUTUTHI JJOJHKHO BBIMOIHATHCS YCIOBUE

M,,..— M, <Rb,x(h, —05x)+ R A/ (h, —a’) ®)

span
i€ An - IUIOIIA/Ib TIOTIEPEYHOTO CEYEHHS TTPOMMIMPOBAHHOTO HACTUIIA IUPUHON 1M, M?;
As - TUTOIIa I TIOTIEPEYHOTO CEYCHUS CTEP)KHEBON PaCTSIHYTOH apMaTyphl;
Als - no1a b MOMEPEYHOTo CeYeH s CTEPKHEBOM CKATOM apMaTyph;
Rsc - pacueTHOE COTIPOTHBIICHUE CXKATUIO CTEP)KHEBOH CxkaTol apmatypsl, MIla;
X - BBICOTa CKATOM 30HBI OETOHA, M;
a' - 3aIuUTHBI CIIOM CKaTOl CTEPKHEBOM apMaTyphbl, M;
Mspan - pacdeTHBIN U3rHbaroIMii MOMEHT OT JIeHCTBHS BHEIIHUX cril, HM;
v = WoR,
,=—
In - pacyeTHbI MOMEHT, BOCHIPUHUMAEeMBbIi POQUITUPOBAHHBIM HACTHIIOM.

L ]
R

R i xk
’ s ’
3 A’\' ﬁﬂn»(r

s Ay A ?ﬁ:
- < ”/f A M 2,4

Lo sl
2 . | e

i N —_——— { RyAy
-
7 a——
R
A.' —

PﬂcyHOK 9 - Cxema yClrlJ'll/lﬁ B MMPOJIETHOM C€YCHMMU IJIUTHI IIPHU PACIIOJI0KCHUHN HeﬁTpaJ’lLHOﬁ OCH B 1peaejiax
TOJIIUHBI MOJKH IVINTHI

Cayuau 2
HeiitpanbHast ochk nepecekaeT CTeHKH IpO(MIMPOBaHHOTO HacTia (pucyHOK 10).

BI)ICOTy C)KAaTOM 30HBI CEYCHHMS IIUTEI OIMpCACIAIOT U3 YCIIOBUA:

12
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Rb[bix_'_(bf _b/)hf ]+7cRy[A/1 +2t(x_hf )]"‘ RecAs =

)
= 7/cRy[A</ + Zt(hn +h, - X)]+ R,A
rie A''n - Iwionaae ceYeHNs HIDKHEH MOJKK OJHOTO rodpa HacTHIIA, cM2.
[pu pacuere MPOYHOCTH CEYCHUSI IUTUTHI JOJDKHO COOMIOATHCS YCIOBHE
/ 2 2 i
Mo — M, SRS, 47.R [S! +t(x—h, F +t(n, —xF + S/ |+ RS, + RS, (10)

rie Spx - CTATHYECKUH MOMEHT ILIOIIAAU CEUCHHUS CHKATOIO OETOHA OTHOCUTEIBHO 0cH X-X, cM°;
A', - IIIOIIab CeueH s BepXHeil IOJIKU 0AHOro roppa HACTUIA, CMZ;
S/n - cTaTUYeCcKUil MOMEHT MIOMAAN BEpXHEH MONKK MPO(QHINPOBAHHOIO HACTHIA OTHOCUTENLHO ocH X-X, cM®;
S/, - cTaTHYecKuit MOMEHT MIOIANH HIDKHEH HOJIKH IPO(UIMPOBAHHOTO HACTUIA OTHOCHTENHHO oc X-X, cm?,;
Se, Slsx- cTaTHuecKHe MOMEHTHI IUIOIIAJM COOTBETCTBEHHO pACTAHYTOH U CKATOH CTEPKHEBOH apMaTyphl
OTHOCHUTEJIEHO ocH X-X, cMC.

e E}

j Ree Ay

- iy, Ay
—— In RyAn’
i " R-y‘(ar
=1 Rna’lqg

;Rg-{_p 4
o Iy Ry A

ST

Pucynok 10 - Cxema ycuiiuii B poJieTHOM CeYE€HUH IUTUTHI PH PACIOJIOKeHUU HEHTPaJbLHON OCH B Mpejaeax pedopa
Npo¢puIMPOBAHHOIO HACTHIA

Cnyuau 3
HeidiTpanbHast 0Ch HAXOAUTCS HAa YPOBHE BEpXHEH MOJIKK NMPOGUIHPOBAHHOTO HacTHia, X = hr (pucynok 11).

HpI/I pacyeTe NpOYHOCTHU CCUCHHUA IJIUTBI JOJLKHO CO6J'IIOI[aTBC$[ yciaoBue

Mo —M, <05Rb,h? + 7R (A’h, +th?)+ R.A (h, —a)+ R A (h, —a’) (1)

Eciu npu onpesiesieHuH BBICOTBI CKaTO# 30HBI 10 (opMyie ciaydas | moiydaercs x > hy, a mo ¢popmyne ciayyas 2 - X < hy,
TO IPOYHOCTH HOPMAJBHOTO CEYEHHS TUTUTHI OTIPEEIISIeTCs 10 CIIydato 3.

span

b, _ ib
5 x=he 1
A’\ b ‘
?,.,_,', Y X777 } e Ry Ay
> Vo A 7, / ‘,ﬂ A be— Ry A
£ T s S x> 1 N ]
s éﬁ’ % (
!E. f > ! X —-’TI -Rllhm
N Reds
. MRS g I TaRpdn
An u)

Pucynok 11 — Cxema ycuiuii B IPOJICTHOM Ce4YeHHH NPH PACNOJI0KEHHH HETPAIbHOM 0CH Ha YPOBHE BepXHeil OJKH
NnpopuIMpPOBAHHOIO HACTHIA

7.2.1.3 Pacyer mpoyHOCTH HOPMAIBHBIX CCUCHHH TUTUTHI HA €€ MPOMEXYTOYHBIX OMOpax BBIIOIHIETCS TOJIBKO B CIydasx
YCTaHOBKH PAaCUYCTHOW HAJOTOPHON CTEPIKHEBOW apMaTypbl, 0OecHeyuBarolieii Hepa3pe3HOCTh KOHCTPYKIHH. [IpoYHOCTH
HOPMAaJIbHBIX CEUYCHUU TUIUTHI OMpEeNesieTcss Kak I CeYEHUH Kelle300€TOHHBIX JJIEMEHTOB CO CTEP)KHEBOW apMaTypoi 1o
CHull 52-01-2003 63 yuera cTaibHOTO NPOQGHINPOBAHHOTO HACTHIIA.

7.2.1.4 PacdeT NpOYHOCTH IIJTUT 110 HAKJIOHHBIM CEYEHUSM BBITIOHIETCS Ha JICHCTBHE MOTIEPETHON CHITBI. YTOJ HAKIOHHOM
TPEIIMHBI MPUHUMAETCS PaBHBIM 45° K TOPH30HTAIBHON ocH (prucyHOK 12). ITpu 3TOM JOIKHBEI COOMIOATHCS YCIOBHS:

Q<O017R,7.h,2t+> R A, +Q, (12)

13
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/

b
Q <0,3p,,04R,| b+ > hy (13)

rae 0,17y, Ryhu2t - momepeuynoe ycuinue, BOCIPUHUMAEMOE CTCHKAMHU HACTHIIA B OTHOM rodpe;
2RswAsw - CyMMa TMOTepedHbIX YCHIIHHA, BOCIIPUHUMAEMBIX MONEPEYHBIMU CTEP)KHSIMH, MEPECEKAIOIMMH HAaKJIOHHOE

ceueHue;
Qb - onepeyHOE yCUITHE, BOCIPHHUMAEMOE OETOHOM;

Qw1 1 Qb1 - KO3 PurenTsl, npuanMaemsie no CHull 52-01-2003.
INonepeunoe ycunue Qp, BocipuHuMaeMoe OETOHOM, OIPEEIIOT 1o hopMyIie

b+b' ) |h?
Q= ¢b2(1+ Q¢ @, )Rbt T FO um
(14)

b+b' ) |h?
Q= ¢b4(1+§0n)Rth FO

e go2(1+it+on) u ppa(l+en) - k03hdunnentsl, npuauMaembie cornacio CHull 52-01-2003 u BBOAUMBIE COOTBETCTBEHHO

IPY HAJIMYUH U TIPH OTCYTCTBUM HONEPEYHOH apMaTyphl.

l ()’)
@ i) i
- / == ]
;L A A el B
+ vl

-

Z/(_\-w Agw

PucyHnoxk 12 - cxema ycH/IMM B HAKJIOHHOM CeYeHHMH IUIUTHI IPM pacyeTe ero NpPO4YHOCTH Ha JAeiicTBHe NonepeyHo
CHJIBI

7.2.1.5 Tlpu nuHaAMHYECKHX BO3JCHCTBUSX B pacyeTe Ha MPOYHOCTb HOPMAJIbHBIX M HAKJIOHHBIX CEUEHUH IUIMTHI B
(hopMynBI  BBOIWTCS IOTIONHUTEIBHBIA KO3(QUIIMEHT YCIOBMIA pabOTHl, CHIDKAIOMIMKA pacueTHOE COMPOTHBIICHUE
MPOPUINPOBAHHOTO HACTHIIA B 3aBHCUMOCTH OT KO3 (PHUIIMEHTa aCHMMETPHH IHKIIA -

npu p =0,7 71=0,6;
mpu p = 0,8 y1=0,7;
npu p =0,9 y1=1,0.

Koadpduurent ycmoBuilt paboTsl, CHIXKAIONINI pacdeTHOE COMPOTHBIICHHE CTEPXKHEBOH apMaTypbl IPH AMHAMHYECKUX

BO3JeiicTBIsIX, npuHuMaetcs no CHull 52-01-2003.
7.2.2 PacueTr aHKepOBKH

7.2.2.1 Pacuer MPOYHOCTHU aHKCPOBKU HACTUJIA B OeToHe OIIPEACIIAIOT IAJIA KpaﬁHHX MPOJICTOB IJIMTHI, CUUTAasA OT KOHIIOB
3JICMCHTOB HAaCTHJIa Ha CBO60,HHBIX oropax.
Pacuer AHKCPOBKU BBIMOJHAIOT 111 HOPMAJIBbHOT'O CCYCHUSA IJIMTBI B MECTC HanOOJIBIIIETO H3FI/I6&IOH.I€I‘O MOMCHTa, B

YCTBCPTH IIPOJICTA U B MECTAX MPHUITIOKCHUS COCPCAOTOUCHHBIX HArpy30K. HpI/I 93TOM JOJIKHO C06J'IIOH3TLC${ yciaoBue

(15)

M - Mn < (Tan +Trif )Zn + manRsA%Zs

span

rie Tan - COMPOTHUBIICHHE AHKEPOBKHU CIIBUTY Ha OITOpaxX MO KOHIIAM HACTHIIA, H;
Tvit - compoTuBIeHHE pU(OB, PACIIONOKCHHBIX Ha CTCHKAaX HACTHJIA CJIBUTY, H;
Zn, Zs - PacCTOSHUs OT PAaBHOJACHCTBYIOIICH YCHIIMS CXKATHsS B CCUCHHHM COOTBETCTBEHHO IO PaBHOJICHCTBYIOIICH

YCWINS PACTSOKEHUS B CEUCHUH HACTHJIA M B CTEP)KHEBOH apMarype, cM (pucyHok 13);

Mgy - K03 PHUIMEHT ycToBHi pabOTHI aHKEPOBKH CTEPKHEBOM apMaTyphl;
Mgy - 1 - IpU PacCTOSHUU paccMaTpPUBAEMOr0 HOPMalIbHOTo ceueHms (koHna crepxkus (L-h) (pucynok 14), paBHoM

14
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win 6oJee ATMHBI 30HBI aHKEPOBKH apMaTypHl;

an =
an  [pu MEHBIIEM PacCTOSHHU.

RaAs

4y
Z,

1 - mporox; 2 - ankep; 3 - cTaabHOI NPOPUIUPOBAHHBIA HACTII

Pucynoxk 13 - CxeMa ycuiiuii npu pacyere 1o NPOYHOCTH AHKEPOBKH

COHpOTI/IBJ'IeHI/IC AHKCPOBKHU Tan MNPUHUMACTCS MCHBIINM U3 TPCX YCHOBHﬁZ

7.2.2.2 ConpoTUBIEHUE aHKEPOBKU CABUTY Ha OIOPaXx M0 KOHIAM HACTUJIA, BBIIIOJIHEHHON U3 IEPUOANYECKOIN apMaTyphl

Ty =kkn, AR, (16)

rae ki = 0,8 - koo durreHT, NpUHUMAEMBbIii IPU y4eTe COBMECTHOM pabOThI IUTUTHI ¢ OAJIKOIA;
ki= 1,0- npu pacuere O6anku 6e3 ydera COBMECTHON pabOThI C ILUTUTOM

- 4,753/R, -
(1+015A, R,

e Ngy - YUCIIO BEPTUKAIBHBIX CTEPXKHEBBIX aHKEPOB B 0IHOM ro)pe Ha KOHIIE HACTHJIA;
Ry - pacueTHOE CONPOTHUBIICHHE CTallH aHKEpPA.
An - TIOIIA/b CEYEHHs OHOTO BEPTHKAILHOTO CTEPKHEBOIO aHKEPa, CM?.

7.2.2.3 ComnpoTHBIIeHHE BEIPBIBAHUIO HACTHIIA BOKPYT aHKepa (A1 KpaifHero mpoieTa)

_ /
Tan2 - Rylant (18)
rie |’ant - TIOImAAB CEYEHUs HACTHIIA, PACCUUTHIBAEMAsl HAa BBIPHIBAHHE BOKPYT AaHKEPOB (PUCYHOK 14).

a) &) 8)

' t 1

Ll

1. - V—L_—' -~ b
m?‘ I By RN

¥ T T

| '\

T 1 1.1 =

1 - 6anka; 2 - HacTui; d - THAMeTP aHKepa

(nas cayuas (a) u (0) — I'an = 2a + 3d gas cayuasn (B) - 'an=ar+az+ba+3d

Pucynok 14 - Onpenenenue l'an

7.2.2.4 ConpoTHBIIEHHE pa3pbIBa HACTHIIA B 30HE IPHUBAPKH aHKEPa

T =R, (b+h, X (19)

7.2.2.5 CompoTHuBieHHE aHKEPOBKH CABUTY Ha OIOpPax IO KOHIIAM HACTHIIA, BEITIONHEHHON M3 CTan-001TOB (PHCYHOK 15)

ornpezensercs no Gopmyie (tadauua 3)

15
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T, =064R AN (20)

ﬂd 2
Aan T
rue 4 . IUIOIIA b MMOMIEPEYHOTO CCUCHHUS CTaa-00MTa;
d - nmamerp crag-6oinra;
Ngn - AACIIO CTAA-00JTOB B OTHOM TO(pe;
Ry - pacueTHOE CONPOTHUBIICHNE CTalIM CTa-00JTa.

Pucynok 15 — YcranoBka c¢1ai-00/1TOB B IePeKPbITHS € IOMOLIBIO NUCTOJIeTa

Mo:kHO AJIsl yBeJIMYEHHS IUIOIIAAM CHeIVIeHHsi 0eToHa €O CTaA-00JITOM HajJeBaTh HA HEro CTAJBHYIO NPY:KHUHY
(pucyHok 16).

1 — craabpHas 6ajgKa nepeKkpoITHS; 2 — cTAA-004T; 3 — 0eTOH; 4 — cTaJbHAS NPYKHHA.
PucyHnok 16 — YcraHoBKka NPy »KHH Ha cTaA-00JITHI VISl yBeJHYEHNs CLelIeHUs ¢ 0eTOHOM

Ta6smua 3 - [IpenensHoe cauraromee ycuiue Ha 1 craa-6ont, kKH

Pacuernoe COIMPOTUBJICHUEC CTAJIU 60J1Ta, HHaMeTp CTaH-6OHTa’ MM
Ry, MITa 12 16 19
400 28,94 5145 72,55
450 32,56 57,88 81,61
500 36,17 64,31 90,68

7.2.2.6 IlpenensHoe ycnime cxatst 6eToHa (Tabnuna 4) 11 0HOTO cTa-001Ta onpeaensercs no Gopmyse

T, = 1 0,29ad*./BE, (1)
e

rae B - xitacc 0eToHa Ha C)KATHE;

16
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E}, - Ha9ambHBIN MOAYJIH YIIPYTOCTH OETOHA.
Koaddumunent a

a= O,ZHEJ +1} npu 3< g <4 (22)

a=1 npu g>4 (23)

h - nuna cran-6omara (80, 90, 100, 125, 140 mm);
Ye =1,25 - koadpdunmeHT ycnoBus paboTsl 6oiTa.
Tabmmma 4 - [IpenensHOe ycuime Ha ckaTHe OETOHA ISl OJHOTO cTaa-00iTa

Ky6uxoBas npogHocts 6eToHa B, Juametp crag-6onta, MM

MIla 12 16 19
1 2 3 4
25 29,17 51,86 73,13
30 31,96 56,81 80,11
35 34,52 61,36 86,53
40 36,90 65,60 92,51
45 39,14 69,58 98,12

7.2.2.7 ConporupneHue puh)oB Ha CMITHE ONpeesieTcs o hopmyIie

Tie =7 RoAit Neie (24)

rae Avrif - IIOIAAb cMATUs GeToHa 110 6OKOBOI HoBepXHOCTH oxHoro puda (Aris = 0,5 cM? - g HS0A-674);
e - KO3 dunment ycnosus padotsr (y. - 0,5 - nst H30A-674);
Miif - 4uciao pudoB Ha CTEHKaX OAHOrO rodpa MO JUIMHE y4yacTKa HACTWIIA OT PAacCMaTPUBAEMOIrO CEYEHHUsS 10
omkaiitero koHua (pucyHok 17). Ilpu Hanmuuuu B peOpax IUIMTHI TMOKOM apMaTypbl YHMCIIO BBOJMMBIX B pacueT pudos
NPUHAMAETCSI 10 JIMHE YYacTKa, yMEHBIICHHON Ha BBICOTY CEUEHHMS TUTUTHI.

L |1

K

H"'",T:|l£| d oo o

Ilao oo mo

ET i F
A

S N
R if &
R
0

1-1 - ceyeHHe MO MPOJIETY HACTHJIA B MeCTe HAaHM00JIbIIEro H3rudaroIero MOMEHTa, B YeTBEPTH MPOJIeTa, B MecTax
NPUJI0KEHHUS COCPeI0TOYeHHBIX cuJT; 1 - cTaNbHON NPOQUIMPOBAHHBIN HACTHI; 2 - BBILUTAMIOBaHHbIEe pudbI; L -
JJIMHA YYACTKA PacnoJioxKeHus pu(oB Ha CTEHKAX HACTUJIA, YYUTHIBAeMbIX B pacyeTe ero aHKepoBKHU no gpopmy.ie (24)

Pucynok 17 - Pacnosno:xenue pugoB Ha cTeHKax npoduaupoanHoro Hacruiaa H80A-674

[Ipy Hannumu B pedpax IUTUTHI CTEP’KHEBOH apMaTyphl YMCIIO BBOAUMBIX B pacueT pru(oB IPUHUMAETCS 110 JTMHE Y4acTKa,

YMEHBIIEHHON Ha BBICOTY CEUEHHMS IUIUTHI.
AHKepOBKy cTep kHeBOH apMaTypsl nposepsitor o CHull 52-01-2003. Eciu nostHast aHKepOBKa CTEP)KHEBOW apMaTyphl He

o0ecreunBaeTcs, To e¢ pacueTHOE COMPOTUBIICHUE B (DOPMYJIC YMECHBIIAOT.
7.2.2.8 OmopHble KOHIBI pebep IUIUTHl PAacCUUTHIBAIOT Ha CMATHE OeToHa (MecTHOe ckarue). [Ipu 3TOM JTOMKHO

YAOBIETBOPSTHCS YCIOBHE

N <05R, A, (25)

rae N - omopHas peakiys Ha OAWH Todp, H;
Aloc - TIOIIAAL CMATHS (MECTHOTO CHKATHSA), CM°

A ba (26)

loc™

rae b - mupuHa rodpa Mo HU3y TaBPOBOTO CEYCHHUS TITHATHI;
17
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@ - IJMHA ONIMPaHMs, paBHAs [IUPHHE OAJIKH, CM.
7.2.3 Onpenesienne nporuda
7.2.3.1 Ilporu® TIUTHI IEPEKPHITHS PACCUNUTHIBAIOT IO (popMyIie

fo="F.+ fe < i| (27)
150

re frc - mpOrud MIKUTHI OT ASUCTBUS HATPY30K B CTAMU IKCIUTyaTanun (0e3 yuera COOCTBEHHON Macchl), CM;
fadd - TOTIOTHUTENBHBIN MPOTHO IUTUTHI 33 CYET ITOJATIMBOCTH AHKEPHBIX CBA3CH, CM;
| - posteT M THI, CM.
[Ipu oTCyTCTBHH pacdyeTHON HAIOMOPHOH CTEPXKHEBOI apMaTypsl MPOTHO IUIUTHI OTIPENeNIeTCs KaK Il OAHOIPOJIETHOM,
cBOOOTHO ommmparomieics o popmyIie

frc: % 5|2 (28)

rae 1/r - pacueTHas KpUBU3HA IUTUTHI HA YYaCTKE ¢ HAUOONBITUM H3THOAIOIIIM MOMEHTOM;
0 - KO3 GHUIHMEHT 0 TaduIIe S.
JomonHuTtenbHEINA NPOru6 fadd peKOMEHIyeTesl onpeaeNaTh Kak Uil OXHOIPOJICTHOH OajKH ¢ MOMEHTaMH Ha OIopax IO
tdopmyne (31), npuanmas ko3 duruent o - 1,8.
KpuBusHa onpezensercs no gopmyie

M
1 — n.,span¢b2 (29)

r I red Eb(”bl

rae Mn,span - HAHOONBIIMIT M3rHOAIOIIMH TTOJIOKUTENBHBI MOMEHT B MPOJIETe OT HOPMATHBHOM HAarpys3KH, IPH KOTOPOH

omnpenensercs nporud, 6e3 yuaera coOCTBEHHOH MacChI IUTHTHI, HM;
Ired - MOMEHT MHEPLIMH NPUBEIEHHOTO CEYEHHS TUIMTHI B IPOJIETE, CM?;

¢b1, b2 - KOIPOHUIIMEHTBI, YIUTHIBAIOIINE BIUSHAE COOTBETCTBEHHO KPATKOBPEMEHHOW | JIMTEIBHOMN MON3yuecT OeToHa,
npunumaemsie o CHull 52-01-2003.

Ecnu mpu onpenenenin npornda yUIUTHIBAIOTCS KPATKOBPEMEHHBIC M TMTENBHBIC HATPY3KH, TO pacueTHas KPUBH3HA
OPUHUMAETCST PaBHOW CyMME KPHBH3H, ONpPEACIACMBIX pa3lelibHO Ul u3ruba OCH HAarpy30K KpPaTKOBPEMEHHOTO H
JUIMTEJILHOTO JEHCTBUS

1 1 1
—=—+— (30)
r n n
Tabmuua 5
CxeMa NpuIIoKeHUs] Harpy3KH )
i 1/12
e . o
- i 3-a%)24
7. O ( -a )
{'} - por 0 "} 1 1/ 8
Cxema MpUII0KEHUsT HATPY3KH 5

”g_:r:x:m:%h 5/48

[Mpumeuanune - [lpm HanmuuuM pacyeTHON HAJONOPHOW CTEP’KHEBOHM apMaTypbl, 0OecleurBaloleil Hepa3pe3HOCTh
HEPEKPBITHS, pacyeT MPOruda BHIMOIHACTCS KaK ISl HEpa3pe3HOW KOHCTPYKIMH

JlomoTHUTETEHYIO KPUBU3HY, 00YCIOBICHHYIO MTOJATIIMBOCTHIO aHKEPHBIX CBS3EH, ONPEACIISIOT 10 (hopMyiie
18
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1 k'A
- == (1)
ra 0,75Ih,
rae K = 2 - 15 0/IHONPONETHBIX TUTHT;
k' - 1,5 u 1,0- COOTBETCTBEHHO /ISl KPAHHMX ¥ CPEIHHUX MPOJNETOB HEPA3PE3HBIX TLIHT;
k/ = 1,5 - A cpeHUX MPOJIETOB HEPA3PE3HBIX MUIHT, ABIAIOMIMXCS KPalHUMH JTA HACTHIIA;
4 - cIIBUT HACTHJIa OTHOCHUTENBLHO OETOHA, ONpeesieMsli 1o Gopmyrne
M n'sp A1
A= (32)
Vea(h —05XNA, + A)
T71e &, - K03((HUIMEHT )KeCTKOCTH aHKepa
&, =015n, dE, (33)

TZI€ Mgy - YUCTIO BEPTUKAIBHBIX aHKEPHBIX CTEP)KHEH B OHOM Todpe.

MoOMEHT uHepLUU NPUBEICHHOIO CEYEHUS IUIUTBHI B IIPOJIETE CIELYET ONPEACNIATh OTHOCUTEIBHO €r0 LICHTpa TSKECTH,
NpUHAMast KO(GQUIUECHTH! MPUBEICHHS IUIOIAAN CEUSHHs] HACTWIIA dn M CTEP)KHEBOW apMaTyphl @s K IUIOMmaaAu OeToHa
IIPUHUMAIOTCSI COOTBETCTBEHHO

a, = o, =—— (34)

[lpu pacuere MOMEHTa MHEPLUUH MPHUBEACHHOTO CEYEHHs IUIMTHI IUIOLIAJbh PACTIHYTOrO OETOHAa HCKJIIOYAloT, ToJaras
BO3MO>KHOCTH 00pa30BaHMS B HEM TPEIINH.

[NonoxxeHne nEeHTpa TSHKECTH IPUBEJCHHOTO CEYESHUS TUINT, 3aHUMAaeMOe OTHOCHTENIFHO KpalHel c)kaToil rpaHu OeToHa X,
CJIe/TyeT ONPEeIIsITh N0 CIAEeAYIOmNM (hopMyIam:

a) ecM HeHTpabHas JUHUS (OCh), HA KOTOPOW HaXOJHUTCS HEHTP TSHKECTH NPHUBEACHHOTO CEYEeHUs, He IepecekaeT pedpa
TUTUTEHI

2
Z Ared + 2 sred (35)

ef

[ 2Aa,
b, b

X =

ef

ZAred - CyMMa MIPUBEIEHHBIX TUIONIA/IEH CedeH s apMaTyphl, CM;
Sred - CTATHYECKUH MOMEHT IUIOINAIH Areg OTHOCHTENILHO KpaiiHEH CKaTOM rpaHu cedeHus IUINThI, CMS;
0) eciu HeWTpalibHAs JIMHUS TepeceKaeT pedpo Tl (MPOGUIMPOBAHHBIH HACTHII), TO

/ / 2 /
(A, [2A ] (28 (36)
b b b

X =

rae ZA/red - CyMMa IPUBEICHHBIX Hnomaneﬁ CceueHU apMaryphbl U 1uionaan CBECOB TaBPOBOT'O CCUCHUS OeToHa IIJIUTHI,

cM?;

S'red - cTaTHUECKHit MOMEHT momaK Alreg OTHOCHTENBHO KpaiiHell ¢KaToii rpaHu CeYeHHs! TTUTBI, CM.
B) €CIM HeWTpaimbHas JUHHUA (OCh) COBIAJAaeT C HIDKHEH TpaHBIO MOJKM IUIMTHI (Ha YPOBHE BEpXHEH MOJKH
IpOoGUINPOBAHHOTO HACTHIIA), TO

X=nh;, (37)

CyMMy NpUBEACHHBIX IIOMAACH ceUeHUS 2Ared U YAlved BBITHCIISIOT IO hopmymam:

ZAed :anA'l +asA%/ +asA% (38)
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ZA/red =anA1 +0£spg/ +0[SAg+A§ (39)

e A'p - IoIaIbL CBECOB GETOHA TABPOBOTO CEUEHHS;

an, @s - mo popmye (34).

7.2.4 PacueT MOHOJIMTHOW Hepa3pe3HOW IUTMTHI IO PACKPBITHIO TPEIIMH Ha MPOMEXYTOUHBIX OIOpax BHINOJHSICTCS B
cootBercTBHE ¢ TpeboBanusamu CHull 52-01-2003. [TpeaensHO JOMYCTHMOE 3HAUEHHE HIMPHUHBI PACKPBITUS TPEIUH CIETyeT
npuHUMarth He 6onee 0,3 MM.

8 Pacuer KOMOMHUPOBAHHOM 0aJIKU NepPeKPbITHSA
8.1 Ha cragum Bo3BeneHus (o Habopa 6eToHoM KyOmKoBoii mpogHocT 10 MIla) 6anku pacCUUTHIBAIOTCS B COOTBETCTBHU
¢ tpeboBanmsivu CHwull 11-23-81* mpm nmeficTBHM MOHTa)KHBIX HAarpy3oK, COOCTBEHHOTO Beca Oailkd, MpOQHIMPOBAHHOTO
HacTwia u OeroHa. [IpenmempHbil mporn® Oanku mpuHEMaeTcs paBHBIM 1/150L mponera Gamku. IlpwHMMaeTcst pacdeTHOE
COTIPOTHBIICHHE CTAIH OAJIKK ¢ KO3 PUIIIEHTOM yCIoBus padoTsl 0,9.
8.2 Ha craguu sKCIUTyaTaluy IpH pacdeTe KOMOMHUPOBAHHON OAalKM yUUTHIBAETCS )KEJI€300€TOHHAS TUINTA TEPEKPBITHSA
10 CTAJILHOMY NPOGHIMPOBAaHHOMY HacTHITy, ITUPUHON B onpenensemoii o ¢popmyne

B=1/4 (40)

rae | - mar 0anox, M.
8.3 PacueTHOe ycuiHe cIBHTra, BOCIPHHHMAaeMOE aHKEpaMH, PACIIOJOXCHHBIMH B OJHOM Trodpe, ompenensercs Io
tdhopmyne (pucyHok 18).

P} =rRP, (41)

Koaddumumenr r, onpenensercs:
- I PACTIOTIOKECHUH OAJIKH NEePICHANKYIAPHO TodpaM NpodHIMPOBaHHOIO HACTHIIA

r=0,85ib—0 h gl (42)

\/N_Rho ho

- [IPY pacIooKeHNH OAJIKK MapajuiedIbHO rodpaM MpoQuINpOBaHHOTO HAaCTHIIA

by ﬂ—1 <1 (43)

0 0

r=0,6

rae h - BeicoTa aHkepa;
ho - BRICOTA MTPOQHITHPOBAHHOTO HACTHUIIA,
0,85 - yuuThIBaeT JUIUTENBHOE ISHCTBIE HATPYy3KH;
b - mmpuHa rodpa Ha ypoBHE HEHTPA TSKECTH MPODUITUPOBAHHOTO HACTHUIIA,
Nr - grcTIO aHKEpOB B OHOM Todpe HacTwiIa (IPHHUMAeTCs He Ooree 2);
P4 - pacyeTHOE CONPOTHBIIEHNE HA CIIBUT OJHOTO aHKEPA;

R - ko3¢ dunmenT, yuuTeIBalomuii BENUYMHY NpoIeTa OaIKH, KOTOPBII COCTABIISET:

1 npu L <3wn;
1171-0,057L npu 3< L<10m; (44)

8.4 HopmarnbsHoOe ycuiine B OETOHHOH TutTe

F = 0,85& Bh, (45)

7b

rae yb = 1,5 - koapunmenT ycnopust paboThl OeTOHA.
8.5 HopmainsHoe ycmime B poQUIMpOBAaHHOM HACTHIIC
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F=AR, (46)

8.6 Ilpu ycnoBum Fa <Fp coenmmHenne cranpHOW Oalmku C XKeIe300€TOHHOHN IDIMTON MOTHOE M U KaXKIOW MOJIOBHUHBI
0anmKy HeOOXOAMMO YCTaHOBHTH KOJIMUECTBO aHKEPOB

i (@7)
n=—
PdR
” B X
l G ET " =% "‘ N "\ 'y
‘ T tl & h! > \“'J‘
- ! ‘T vh

h, I ST | | e Yo fuetet

Va

Pucynok 18 — K pacuery koMOMHMPOBaHHOI 0a1KkKu

8.7 OnpezneneHue npeaeabHOr0O MOMEHTA.

- Brauarne onpenensioT criTy B3auMOJCHCTBUA B Hagane onpeaensroT cuiry B3aUMOACHCTBUS CTAIX OAaTKKA ¥ OETOHA IITUTHI
F'u, xoTropoe 3aBHCHT OT umcia aHKepoB N, ycTaHaBIMBacMbIX Ha TJIaBHON Oajke MO ee¢ JJIMHE M CHJIbI CIBHUIaA,
BOCIIPUHUMAEMOM OZHUM aHKepoM P

r
|:u — NP (48)
- 3aTeM OMpe/IelIsOT BEICOTY CXKATOW 30HBI OETOHA X

F/

X, =—+——<h 49
® 085RB/y, ~ " )

rae Ry - pacueTHoe conpoTuBieHne 6eToHa Ha cxxarue, MIla;

ye = 1,5 - koo dunment ycnosust paboTel 6€TOHA;

hp - TonmuHEa GeToHa Hax POGUINPOBAHHBIM HACTHIIOM, M.
- OnpeenieHue MOJ0XKEHUST HEUTPAIbHOM OCH B OaJIKe MPOU3BOIAT UCXO/IS M3 YCIOBHIMA
- ConpoTHBIICHHE Ha CXKATUE OANKH

F, =09AR, (50)

rae A, - TUIOIIa b TIOTIEPEYHOTO CEUCHNUS OAIKH;
Ry - pacueTHOE conporuBieHne cranu Oaiaku Ha cxatre, MIla.
- YIBOeHHOE yCHIIne, BOCIPUHUMAIOIIEE BEPXHEH TOIKON OanKu

FS= ],8blt1Ry (51)

rae by - mmpuHa BepxHEH MOIKH 6aKu;
t1 - TonIIIHA BEpXHEW TMOJIKH OaJIKH.
- MTOJIO’KEHHUE HEUTPAILHON OCU B BEPXHEH MOJIKE OaIKU MPH YCIOBHU
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0.85R, 0.85R,
P N Yy 7
\\\ Zb u, Z; Ny —
b
...- \\\ \\\ 2R 2R
Th 17 7 7 H.ocs
by Zg<t| —
H.
hw ........ ‘ ' ; och Zn>tl
+ +
t
R, R,
HENTpaihHAR OCh HERTPA/ILHAR OCh
B sepxueﬁ noake NEPECeKaeT CTCHKY

Pucynok 19 — Ilos10:xeHne HeHTpPaabHOI ocH B DaJike

PaccrostHue OT BHEIIHEH I'paHu BEpXHEH MOJIKU Ok 10 HEHTPaIbHOW OCH ONpenessieTcs o Gopmyie

09AR, —
Z, = — =y ° (52)
18bR,
IIpenenpHbIl MOMEHT paBeH
r _r / /
M! =F!(h, +h, +v. -052,)+18bz,(v. 052, R, (53)
- TTOJIO’KEHHE HEUTPATFHON OCH B CTCHKE Oallki IIpH yCIoBUH Fa — F5 > F.
Paccrosinue OT BHEIIHEH rpaHu BEpXHEH MOJIKK 0aIKU 10 HEHTpaIbHON OCH OmNpeaessieTcs o Ghopmyiie
r
_|(A +2tt, 208 )09R, - F/| o0
a
18t,R,
IIpenenbHbIl MOMEHT paBeH
r _ r i
M! =F/(h, +h, +v. —052z,)+18bt, (. 05t R, +t,(z, —t, 2V —t, 7, DOR, (55)
r7ie A - IIIoaas MONePEYHOTO CEYESHUS OalKH;
hp - TonmuHa GeToHa HaX IPOGHITNPOBAHHBIM HACTHIIOM;
ha - BBICOTA cTaNBHOIT OanKy;
Va - PaccTosIHME OT LEHTpA TSHKECTH OAKH 10 BEPXHEN TPaHy GaJIKK;
Z - BBICOTA C)KaTOH 30HBI OETOHA;
Za - pacCTOSTHUE OT HEMTPaIbHOW OCH 10 BEpXHEH IrpaHu OaiKw;
tw - TOJIIMHA CTEHKH OAJIKH;
b - mmpuHa BepxHei monku O6anky;
t1 - ToNMIIMHA BEpXHEH MOJIKYM OaJKH.
8.8 TIpoBepka MPOYHOCTH.
IIpognocTs obecniedeHa npy BHIIOIHEHNH HEPABEHCTBA
8M
u LZ

rae L - nponet 6anku;
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PacueTHas Harpyska

u

P =%(GI+GZI+GSI)+§QI (57)

rae Gi - coOcTBeHHBIH Bec 1 N.M Oanku;
G> - cobcTBeHHBIH Bec X.0. TIUTHI (Bec mpodHAcTHIa 1 OeTOHA);
Gs = 1,5 xkH/M? - Bec neperopoiok;
g = 0,5 kH/M? - MOHTaXHas Harpys3Ka.
8.9 Onpenenenne reOMETPUIECCKUX XapaKTEPUCTHK [T pacdeTa Iporuda 1 HaupsHKCHAH.
- OmpeneneHne MOJOXKEHNS HEUTpambHOH ocH (pucyHOK 20) (paccTossHHE OT HIDKHEW TpaHH OajKé 10 HEHTpalsHOU och
KOMOWHHUPOBAHHOM 0aJIKd, TO €CTh C YUETOM KeIe300€TOHHOH TUIHTHI)

1
7Ab b+Aa a
yn A
;{/¥ +A,

(58)

n=-=2
rae Eb N = 6 IpU KpaTKOBPEMEHHBIX Harpy3kax; N = 12 s cxxaTust; N = 18 npu AIUTENbHBIX Harpy3Kax;
E,=2,110°MIla - MOLyIb YIPyrOCTH CTANK;

Ey - Momyns ynpyroctu OeToHa, NPUHMMAaeMbId TPH KPaTKOBPEMEHHBIX Harpys3kax FEp, NpH JyUTenbHbIX - Ep/3, B

OCTANBHBIX CaTygas - Ey/2.

7
777777

G & Heitp.ocs
v Vi

Pucynok 20 - Ilos10:keHne HelTpaabHOI ocH B 0ajike
MOMEHT HMHEpIHUH NPU MOJHOM COCAMHEHHHM OaJKM W IUIMTHL (IPU YCJIOBHU YCTAHOBKHA TPEOYEMOIr0 pacyeTHOrO
KOJINYECTBA aHKEPOB)

1 0)= 1,2 A =) + 1, + A v, ~v(n)f ©

MoOMEHT HUHEPIMH MTPH YACTHIHOM COeAUHEHHNH (YCTAaHOBJICHO KOJMIECTBO aHKEPOB MEHBIIE TPEOYEMOTO0, PACUETHOTO)

a(L)
qu(n):|a+ l [If(n)_la] (60)
N
re K03 HUIMEHT a onpenensercs mo tabume 6.
Tab6muma 6
L(m) 5 10 15
a 1,5 1,0 0,8

MOI[yJIB n3ruda SKBUBAJICHTHBIN YaCTUIYHOMY COCAMHCHUIO
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A(L) |
L [N e T (61)
Vg Va Ny VooV,
1
AlL)=3allL) (62)
rae

rie Ap =Bhp - miomaas monepevHoro ceueHuss GETOHHOM YaCTH HaJl HACTHUIIOM TOJIIUHOM hp,
Vp - paccTosiHue OT ocu 1-1 110 1ieHTpa TsHKeCTH OETOHHOM YacTH BBICOTOH hp,
Aa - OB MOTIEPEYHOTO CCUCHHS CTAIbHOMN 0K,
Va - paccTostHHE OT ocHu 1-1 10 IeHTpa TSHKECTH CTabHOM Oanku
|, - MOMEHT HHEepIIUN OETOHHOH YacTH KeJIe300€TOHHO IUITUTH OTHOCHTEIIEHO COOCTBEHHOM OCH;
|, - cOOCTBEHHBI MOMEHT HHEPIUH CTATEHONW OAJIKM OTHOCUTEIHHO OCH X-X;
Nt - ZeHiCTBUTEIbHOE KOIHMIECTBO aHKEPOB;
N - pacdeTHOE KOTMYECTBO aHKEPOB [UISI 0OCCIICUCHNUS TIOJTHOTO COCTNHCHNS;
N/Nf - oTHOIICHHE IEHCTBUTENBHOTO KOJIMYECTBA aHKEPOB K PACUETHOMY (TEOPETHYECKOMY) XapaKTEePHU3yeT CTEIeHb
COCJIMHEHUS OaJIKH C JKeJIe300€TOHHOM TUTUTOM 10 MPO(QUIMPOBAHHOMY HACTHITY.
8.10 ITpoBepka nporuda
8.10.1 Ilpu Bo3BeaCHUHM MPOTUO OMpeaeisieTcs mo Gopmylie

f — 5 (Gl + (GZ + q)I)L4 (63)
384 E.I,

8.10.2 Tpu skcruryaTanuy nporud onpenensercs:
- I JISHCTBUH BPEMEHHOM HKCIUTyaTallMOHHOM Harpy3KH U Beca MeperopoAok onpenensercs npu N = 18

5 I G
519 .6 o
384 E, | I, lg
rre Q - BpeMeHHast SKCIITyaTallMOHHas Harpy3Ka;
G3 - Bec neperopoyiox;
- Mporu0, BEI3BAHHKIN ycaIKoii, onpenensercs mpu N = 12
— M r L2 (65)
& o 1
8E,l.,
¥ MOMEHT, SKBUBAJICHTHBIH ycazake pu N = 12
Ea
M r— T Abgr [Vb - V(n)] (66)
rae & = 2*10 - equanuHas qeopManys OT yCaaky O6eTOHa;
- BO3MOJKHBIN OOpaTHBIH BBITNO, BEI3BAaHHBIA yCaIKOW, TPUHUMAETCS
5, () > (0,025L (an) ) (67)
[Iporud oT AelCTBHs SKCILTyaTallMOHHBIX BpEMEHHbBIX Harpy3ok Q u Beca neperopoziok Gz 10mKeH ObITh
L
f<— (68)
300

IIporu6 ot meiictBus Beca minthl G1 0anku Gy, meperoponok Gs, BpeMEHHOMN 3KCIUTyaTalnOHHOW Q HArpy30K, OT yCaaKu U
BBITHOA
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f(Ql+Q2)+f(Q+Gg)+f(gr)—50£2—|éo (69)

8.11 IIpoBepka npo4HOCTH
8.11.1 Ha cTramuu MoHTaxa

2
o (G, +G, +ql)L <09R
| y
87a
1%

(70)

8.11.2 Ha cTamuu sKCIuTyaTaiuu OT ACHCTBUS BpEMEHHOM dKCIUTyaTalluOHHON Harpy3ku Q u Beca neperopook Gz

I G
0,Q+6,)=[ = | 2(n=6)| +—— 2 (71)
8 )| | |
— { (n= 18)}
1% eq v o
Ga(‘gr): | Mr - ANr
[EDNE
v o n
N, = (E%sr ™)
n
Io ypaBuenusam (71) u (72) cunraem npu N=12.
VY cioBre BBIMOTHSIETCS €CITH
0,(G+G,)+0,(Q+G;)+0,(¢,)<O09R, (74)

9 AHKepHbIe yOpbI
9.1 Yuops1 X-HVB komnanuu Hilti

9.1.1 AHkepHble yNOpbI NpeiHa3HAYCHBI Il 00eCcIeYeHHs] COBMECTHOM pab0Thl MOHOJIUTHOW KEJIe300€TOHHO IIUTHI CO
CTaJbHBIMH OaJKaMU MEPEKPHITUsI ¥ BKJIIOYEHUS MPOQHIMPOBAHHOIO CTAJbHOTO HACTHJIA, BBINOJHSAIOUIErO (QyHKIUH
HEChEeMHOH onairyOKu 3TOH IUIHUTHL, B paboTy IUIUTHI B KadecTBe ee paboueil apMaTypsl.

Hawubonee 3¢ peKTHBHBIMU THITAMH aHKEPHBIX yIOPOB sBIsIOTCs ymopbl X-HVB xommanuu Hilti.

9.1.2 VYnopet X-HVB mnpencraBisior co0oil  X0noaHO(GOPMOBAHHBIH CTaIbHON NpOQUIL 3eTOOPa3HOro CeueHus,
3aKpeIUICHHBIH 0JJHOM MOJIKOI K BEpXHEMY MOSCY OaJKHU NEPEKPBITHS C TOMOIIBIO ABYX JI00eeH.

9.1.3 B xauectBe aHkepoB npumenstorcs ynopsl X-HVB miectu TunopasmepoB B 3aBHCMMOCTH OT TOJIIMHBI IUTATHI
MEePEKPBITHI U THIA NMPOQHUIMPOBAaHHOTO HacTHia (pUcyHOK 21). Bece ynopbsl He3aBHCHMO OT THIA UMEIOT IIUPUHY HUKHEH
OnopHO# 1oskK 50 MM. YHOpel H3roTaBiuBaroT Bhicotor hse= 52, 80, 95, 110, 126 u 141 mm. llupuna BepxHeil cBOOOAHOI
nonku - 10, 12 unu 37 MM B 3aBUCUMOCTH OT TUIIA yIIOpA.

9.1.4 Marepuan yHmopoB - OLUHKOBAaHHAas MaJlOyIJIepoaucTas CcTalb TOJMIMMHOW 2 wmnu 2,5 MM C BpPEMEHHBIM
conpotusieHreM ot 270 go 350 MIla. TommuHa IUHKOBOTO MOKPBITHSA - HE MEHEE 3 MKM.

9.1.5 Ynopsl kpersitcst k Oanke neymsi aodensimu ENP2 - 21 wnin ENPH2-21 (pucyHok 22) ¢ MOMOIIBIO HOPLIHEBOTO
MonTaxHoro mmcrosera Hilti-DX 750.

9.1.6 TlpenenbHbie capuraromue ycunsa Ha ynopsl X-HVB 80 u Bce ocTanbHbIe WX TUIIBI IPUHUMAIOTCS PABHBIMHU Ry ss=16
kH 1 Ryss—=22 kH cootBeTcTBeHHO 110 EBpoK0ay-4 ¢ yd4eTOM WX yOpyroi paboThI.

9.1.7 Pacuer Hecymie#d CIOCOOHOCTH YHOPOB BBINOJHIETCS C y4eToM KO3(D(UIIMEHTOB 3amaca, OMpPEICNsIeMBIX B
3aBUCHMOCTH OT OpPUEHTANH MPOQHINPOBAHHOTO HACTHIIA OTHOCUTEIIBHO 0ajok [6].

Jonyckaemoe cpe3aroliee yCcuiie Ha yIop onpezessiercs o popmyie

P, =R, K, (75)

d,ss

rze Ki - koadduuueHt 3anaca, npuauMaemsii ot 0,5 o 1,0.
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B
2
a4

a) o)

L a2

a-X- HVB 50; 6 -X- HVB 80; B -X- HVB 95; r-X- HVB 110; 1 -X- HVB 125; ¢ -X- HVB 140

Pucynok 21 - Tunsi ynopos X-HVB

Pucynok 22 -To6ens mapxkun ENP2-21-1.15 (ENPH2-21-L.15)

HpI/I PaCMoJIOKCHNH TPpAICIIUCBUAHBIX I‘O(i)pOB HaCTUJIa MOIIEPEK 0ajoK

K, = 0 (76)

rae Ny = 1, eci B KaXI0M Todpe yCTAaHOBJICH OJHH YIIOP;
Nr = 2, eciiu B kax oM rodpe - 2 uiu 3 ymopa;
bo u hap - mMpuHa HIUOKHEH MOJKK 1 BBICOTa TOdpa HacThIa (PUCYHOK 23);
hsc - BeICOTa yTIOpAa.
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1 - ankep X-HVB; 2 - m106eab; 3 - HacTHI; 4 - 6a30Basi KOHCTPYKUMSA; S - 0€TOH IUIMTHI.

Pucynok 23 - Pacnosios;keHue ynopa Ba0Jb 0CH 0aJIKH

[Ipu pacmonoxeHnr TOPPOB HACTHIIA BIOIH OAIKH

P, = Pd,sst 77
rue K, = 1,0, ecu bo /hap > 18
K, = O,Gb_O@
hp,  hy (78)
0,5<K,<1,0

9.1.8 TlpenenbHBIe pa3Mepbl MOHONUTHOH IDIUTHL U CEYCHUS MPO(QUIMPOBAHHOTO HACTHIIA B 3aBHCHMOCTH OT THIIa yIiopa
npuBosATcs B Tabmmme 10.
Tabnnma 7 - COOTHOIICHNE TONIIMHEI IUTUTH U BBICOTHI YIIOPOB

MakcumanbHas BeicoTa poduiist HacTuia hyp B MIIUTUMETpax
MunuManbHas

Tun ynopa TOJIIMHA TUIUTHI he,

(vm) bo/hap > 18 bo/hap < 18 bo/hap > 1,0
X-HVB 50 72 -
X-HVB 80 100 45 45 30
X-HVB 95 115 60 57 45
X-HVB 110 130 75 66 60
X-HVB 125 145 80 75 73
X-HVB 141 160 80 80 80

3HayeHus B Tabmuie 7 JaHBl NP MUHHMAJIbHOM ToimuHe BepxHed monku Oanku 8 M. TonmmHy HacTHia He
peKoMeHayeTCsl MpuHUMaTh 6onee 1,25 mm.

MuHuManpHast TOJIMHA O€TOHA HA/I BEpXHEH MOJIKOH ymopa - 20 M.

9.1.9 Br16op tuna aro0ens i KperyIeHns YIOPOB 3aBUCUT OT TOJIIUHBI M IPOYHOCTH CTAIH BEPXHEH MOJIKHU OaJIOK.

Ha pucynke 24 nokazansl obnacty npumenenus arooeneit ENP2-21 u ENPH2-21, npukpenisronux ynopsl K nosicy 06anku
TONIMHON 0T 6 10 30 MM U3 CTaJIU ¢ BpeMEHHBIM CONpoTUBIICHHEM He Oonee 700 MITa.

Hpemensoe conporaanesme cram G, MiTa

Pucynok 24 — O61acTi NpuMeHeHHs AI0NesIel Uil KpeluIeHHs YIIOPOB B 3aBHCHMOCTH OT TOJIIIHHBI MOJIKH U MapKH
cTATU 0ATKH
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9.1.10 TTaTtpoHBI ISt IPUCTPENKHU TI00eNel, 00beIMHEHHBIE B 0001iMy 1m0 10 MTYK, IPUHAMAIOT Pa3IMIHON MOITHOCTH B
3aBUCHMOCTH OT TOJIIUHBI U MAPKH CTAJIU TOJIKK OaJIKH.

9.1.11 Ymopsr X-HVB pacronaratorcst Ha HIDKHHX ITOJIKaX HACTIJIA IAapaJUIebHO WM NEPHeHIUKYISIPHO OCH OaiKi.
Mexay CMeXHbIMH roppamu MPOGUIUPOBAHHOTO JIUCTA MOXKET pacrojarathCsli OT OJHOIO O TPEX YIOpOB, MpUYEM
MPOJIOIBHOE PACIONOKEHHE yIopoB Ooiee 3¢ dexkTHBHO. MUHHUMANIBLHOE PACCTOSHUE MEXKy CTEHKAMH COCETHHUX MOMEPEUHbIX
yrnopoB - 50 MM, I8 MPOIOJBHO PACIONIOKEHHBIX yrmopoB - 100 MM. MakcuMalabHOE PACCTOSHHUE MEKAY COCEAHUMH
OPOAOIBHBIME YIOPaMH He A0JDKHO mpeBbimath 600 MM uiu 4he, rae Ne -ToninHa minTeL.

Jnist pacnosiokeHHst yopoB IIMPHHA IJIOCKON YacTH HIDKHUX MTOJIOK HACTHIIA JOJDKHA ObITh He MeHee 50 MM (pHCyHOK 25).
PaccrosiHue OT CTEHKH ynopa 0 CTeHKHU ropa HacTHiIa JOJDKHO OBITh He MeHee 40 MM.

a) 6)
B 240 mm

|

I P b

Pucynok 25 — PacnoJio:kenue ynopoB BoJib (a) U nonepek (0) ocu 0ajaku

9.1.12 JInst miaUTBHI NMEPEKPHITHS C HACTUIIOM, TO(pbl KOTOPOTO PAaCIOJOXKEHbI MapajulebHO OCH Oaliku, Liar yIopoB
npuHuMaroT He 6onee 4he uimi 600 MM 1 He Menee 100 MM (pucyHok 26).

’ (280m 2100w

bis 2 80 mm

Pucynok 26 — Pacniosio:keHne ynopos napajuiebHO 0CH 0aaKu

Y1ops! pacroyiaraloT CHMMETPUYHO OTHOCHTENILHO ocH Oanku. PaccrosHue oT yrmopa Jo cTeHKH rodpa HacTHia J0JIKHO
ObITh He MeHee 20 MM. PaccrosiHie Mex 1y psiaMu YIIOpOB J0JDKHO ObITh He MeHee SO MM.

Ynopsl X-HVB pexomenayercs npuMeHATh Ha CTPOUTEIHCTBE HOBBIX M PEKOHCTPYKIMU CTapbIxX 31aHuil. IIpumeHenue
ATHUX YIOPOB BMECTO CTEPIKHEBBIX aHKEPOB, NMPHUBAPUBAEMBIX K 0ajKaM 4epe3 HAaCTHJI, MO3BOJISIET CHU3UTh TPYIOEMKOCTh
MOHT@)XHBIX paboT 1 UCKIIIOYHUTH CBAPKY, TPEOYIOUTYI0 OCOOBIX YCIIOBHII /I €€ BBIIIOIHEHHS ¢ y4eTOM TeMIepaTyphl BO3yXa,
BJIQ)KHOCTH, 3aIIUTHOTO IMOKPHITHS MPO(HUINPOBAHHOTO HACTUIIA U APYTUX (HaKTOPOB.

YcranoBka momepeuHbix ymopoB X-HVB oOecreunBaer BriodeHHE NPOQMIMPOBAHHOTO HACTHIA B pabOTy IDIMTHI
MIEpEKPBITHS B KauecTBe ee pabodel apMaTyphbl.

9.1.13 VYmopur X-HVB mo3Bomst BoctpuraTs capurarommue ycmmus oT 100 go 400 kH Ha mor.M KOMIIO3UTHOH Oalikw,
BKJTIOYAOLIEH 4acTh MOHOJIMTHOH IIUTHI M CTAIBHYIO OalKy, N 00ECIIEUUTh e YCTOHYMBOCTD U3 TUIOCKOCTH MPH MONIEPEIHOM
u3ruoe.

B MOCTOBBIX KOHCTPYKIMAX NpuMeHeHHe ymopoB X-HVB He pexomenmyercs, T.K. MX Hecymash CIOCOOHOCTh Ha Cpe3
cocraBmsieT Okojdo 40% OT MPOYHOCTH CTEPKHEBBIX aHKEepoB numamerpoM 19 MM m pabora ymopo X-HVB Ha
3HAKOIIEpPEMEHHBIE Harpy3KH SKCIEPUMEHTAIBHO HE MCCIIEI0BATACK.

IIpunoxkenune A
(pexomeHyemoe)
MeTonuka onpeejieHUsi paC4eTHBIX FeOMeTPUYECKHUX XaPAKTEPUCTUK cedeHHsI NPOPUIUPOBAHHBIX HACTUIOB €
Y4Y€TOM 3aKPUTHYECKOI PadoThI C:KATBIX MOJIOK

A.1 3HaveHUs pacUETHHIX XapaKTEPUCTUK OMPEIEISIFOTCS MO CICAYIONIeH METOIUKE:

- ompenessieM CKUMArolllee HalpshKeHHE B HAacTHIE 1o Gopmyrre 3, mpuHUMas MOMEHT conpotuBieHus W o tabnwie 1
(momyckas paboOTy HacTWiIa IONHBIM ce4YeHHeM). Eciu mMoiydeHHOe 3HAYEeHHE CHKUMAIOIICTO HAIMPSKCHHS MCEHBIIE
KPUTHIECKOTO, IPUBEJICHHOTO B TAOIHIIE 2, TO pacUYeTHBIC XapaKTEPUCTHKH MIPHUHAMAIOTCS 110 Tabuie 1;

- €CIOHM TOJIyYEHHOE 3HAYCHHE CIKUMAOIIETO HAMPSDKEHHS B IIOJIKE HACTHJIA BBINIE KPUTHYECKOTO, TO PACUCTHBIC
XapaKTCPUCTHKHM OMPEACSIIOT METOIOM ITOCICIOBATEIBHOTO NPHOIMKCHHUS (WUTEpamus) C IOMOIIbI0 MPHIOKEHUS A 10
tabmmmuam A.1, A.2, A3, A4, A5, A6, A7, A8 n A9, B KOTOPBIX MOMEHTBHI COTIPOTHBJICHUS M WHEPIIUH OIpEaeTIeHBl B
3aBHCHMOCTH OT YPOBHsI HAIPSDKCHUH B CYKATHIX OJIKAX;

- WTepanys MPOAOJDKACTCS A0 TEX IMOp, IMOKA Pa3HHUIA MEXKIYy OKOHYATEIbHBIM W MPEABIIYIIMM 3HAYCHUSIMH HCKOMOM
pacueTHOM XapaKTepUCTHKH He OyaeT cocTaBiIATh 1% Wi MEHBIIIE.
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Tabauma A. 1 - MOMEHT CONPOTUBIICHHUS (CM) ITPH PACYETHBIX HANPSHKCHUSAX B CKATHIX MUPOKHX monkax H114-600
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Harmtenonamre | TOTIHHR, Hanpsokenust (Kre/cm?)
MM 100 200 300 400 500 600 700 800 900 | 1000 | 1100 | 1200
1,0 66,619 (66,619 (66,619 66,619 | 66,619 | 66,619 | 66,166 | 65,886 | 65,628 | 65,390 [ 65,170 | 64,966
w1 0,9 60,337|60,337|60,337| 60,337 {60,099 | 59,769 | 59,471 59,202 | 58,957 | 58,735 | 58,532 | 58,344
0,8 53,666 | 53,666 | 53,666 | 53,382 53,011 (52,684 [ 52,397 52,141 51,913 |51,706 | 51,519 | 51,348
1,0 74,857 |74,857|74,857|74,857|74,857|74,857|72,772|71,523|70,402 | 69,392 | 68,479 | 67,648
w2 0,9 67,941(67,941(67,941|67,941 66,822 | 65,316 | 63,998 | 62,842 | 61,821 | 60,912 [ 60,098 | 59,362
0,8 60,234 (60,234 (60,234 158,919 | 57,263 | 55,865 | 54,675 53,650 | 52,756 | 51,968 | 51,268 | 50,639
OxoHuanue Tabmuis! A. |
Harienoname | TOMHHE Hanpsxenus (kre/cm?)
MM 1300 | 1400 | 1500 | 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200 | 2300 | 2400
1,0 64,777 (64,600 |64,434 64,279 64,133 (63,995 |63,864 | 63,740 {63,623 | 63,511 63,404 | 63,302
W1 0,9 58,171|58,010 (57,860 (57,720 (57,589 |57,465| 57,349 | 57,238 | 57,134 | 57,034 | 56,940 | 56,849
0,8 51,190|51,044 50,909 | 50,783 | 50,666 | 50,555 50,451 | 50,353 | 50,260 | 50,172 | 50,089 | 50,009
1,0 66,888|66,191 | 65,548 | 64,952 |64,399 | 63,883 | 63,400 | 62,948 [ 62,522 | 62,120 61,741 61,382
W2 0,9 58,694 158,084 |57,524 | 57,007 | 56,528 | 56,082 | 55,667 | 55,278 | 54,913 | 54,570 | 54,246 | 53,939
0,8 50,071 (49,554 149,081 | 48,646 | 48,245 47,872 |47,526 | 47,202 | 46,898 | 46,613 | 46,345 | 46,091
Tab6nuia A.2 - MoMeHT conpoTuBieHus (cM>) NpU pacyeTHBIX HANIPSAKEHUAX B CHKATHIX MHPOKUX nonkax H80A-674
Harmerogan | TOHHE Hanpsxenus (kre/cm?)
MM 100 200 300 | 400 500 600 700 800 900 | 1000 | 1100 | 1200
1,0 43,171 |43,171|43,171|43,171|43,171|42,759 (42,504 142,271 | 42,056 | 41,858 | 41,674 | 41,504
0,9 38,982 (38,982 38,982 | 38,982 (38,525 38,245 | 37,994 | 37,767 | 37,561 | 37,372 | 37,198 | 37,038
Wi 0,8 34,768 34,768 | 34,768 | 34,304 [ 33,992 | 33,720 | 33,478 | 33,263 | 33,070 | 32,894 | 32,733 | 32,586
0,7 30,540 (30,540|30,123 29,766 | 29,465 | 29,208 | 28,984 | 28,786 | 28,610 | 28,451 | 28,306 | 28,174
1,0 50,957 (50,957 50,957 | 50,957 [ 50,957 | 48,672 | 47,340 [ 46,166 | 45,127 | 44,200 | 43,368 | 42,616
W2 09 46,015 (46,015 (46,015 46,015 (43,493 42,058 [ 40,828 | 39,765 | 38,835 | 38,013 | 37,281 | 36,623
0,8 41,037 |41,037|41,037|38,488|36,913| 35,613 [ 34,523 33,593 | 32,788 | 32,083 | 31,458 | 30,900
0,7 36,045 (36,045 33,747 (31,959 [ 30,563 | 29,440 | 28,514 [ 27,733 | 27,063 | 26,480 | 25,966 | 25,509
OxoHuaune Tadmuie! A.2
Hareroparie TomumHa, Hanpsixenust (kre/cm?)
MM 1300 | 1400 | 1500 | 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200 | 2300 | 2400
1,0 41,345141,196 | 41,056 | 40,924 | 40,799 | 40,681 | 40,569 | 40,462 | 40,361 | 40,264 | 40,171 | 40,082
Wi 0,9 36,889 | 36,750 | 36,620 | 36,498 | 36,383 | 36,274 | 36,171 36,073 | 35,980 | 35,892 | 35,807 | 35,726
0,8 32,449 132,322 (32,204 (32,093 (31,989 (31,891 (31,799 (31,711 | 31,628 | 31,549 | 31,473 | 31,401
0,7 28,053 |27,940 (27,835 (27,738 (27,646 | 27,561 | 27,480 | 27,403 | 27,331 | 27,262 | 27,196 | 27,134
1,0 41,932 41,306 | 40,731 {40,200 | 39,708 | 39,250 | 38,823 | 38,423 | 38,048 | 37,694 | 37,360 | 37,045
0,9 36,027 |35,485 (34,988 [ 34,531 | 34,109 | 33,717 | 33,351 | 33,010 | 32,690 | 32,389 | 32,106 | 31,838
W 0,8 30,396 | 29,940 29,523 [ 29,140 | 28,788 | 28,461 | 28,157 | 27,874 | 27,609 | 27,360 | 27,125 | 26,904
0,7 25,099 (24,727 24,389 | 24,080 | 23,795 23,532 | 23,288 | 23,060 | 22,848 | 22,649 | 22,461 | 22,285
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Tabmuma A.3 - MOMEHT CONpOTUBIICHHUS CM° K PACYETHHIX HAMPSKEHUAX B CHKATBIX ITMPOKUX Tonkax H60-845

Harienoname | TOTIHH2, Hanpsokenust (kre/cm?)
MM 100 200 300 400 500 600 700 800 900 | 1000 | 1100 | 1200
0,9 22,306 (22,306 122,201 22,019 (21,860 (21,722 21,599 21,489 21,391 (21,301 | 21,219 | 21,144
W1 0,8 19,927(19,927|19,68819,505|19,351 (19,219 (19,103 |19,001 |18,910| 18,828 | 18,752 | 18,684
0,7 17,514 (17,361 |17,142 16,966 | 16,821 16,698 | 16,592 | 16,5 |16,417|16,343 (16,276 (16,215
0,9 32,074132,074131,111| 29,552 | 28,297 | 27,270 | 26,414 | 25,686 | 25,057 | 24,508 | 24,022 | 23,588
W2 0,8 28,652 28,652 (26,533 25,089 | 23,968 | 23,070 | 22,330 | 21,708 | 21,175|20,711| 20,302 | 19,939
0,7 25,195123,817122,041|20,771 {19,814 (19,059 |18,445|17,932|17,495(17,117|16,786 | 16,492
Oxonuanue Tabmuns! A.3
Haresonare | TOTHH2: Hanpsoxenus (kre/cm?)
MM 1300 | 1400 | 1500 [ 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200 | 2300 | 2400
0,9 21,074 (21,009 20,948 | 20,891 (20,838 | 20,787 | 20,740 | 20,694 | 20,65 |20,610|20,571 (20,534
W1 0,8 18,620|18,561 | 18,506 | 18,455 18,407 | 18,362 | 18,319 18,279 | 18,24 | 18,204 | 18,169 18,136
0,7 16,159 16,107 | 16,059 | 16,014 | 15,972 | 15,933 15,895 | 15,860 | 15,827 | 15,796 | 15,766 | 15,737
0,9 23,19822,844 (22,521 22,225(21,952 21,700 | 21,465 | 21,246 | 21,042 | 20,849 | 20,669 | 20,498
W2 0,8 19,613]19,318(19,050|18,805|18,579|18,371|18,177|17,997 (17,829 17,671 | 17,522 17,383
0,7 16,229|15,992 | 15,777 115,580 | 15,400 | 15,233 | 15,079 | 14,935 | 14,801 | 14,675 | 14,558 | 14,447

Tabnuna A.4 - MoMeHT conpoTubieHus (cM>) U pacYeTHBIX HATIPSKEHUAX B CHKATHIX MIUPOKUX nonkax H57-750

Hanpsxenus (kre/cm?)

TonmuHa,
HanmenoBanue
MM 1300 | 1400 | 1500 | 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200 | 2300 | 2400
0,8 18,90 | 18,90 | 18,90 |18,900|18,900|18,900(18,900(18,887|18,864| 18,84 | 18,818 18,796
W1
0,7 16,618 (16,618 (16,614 (16,587 (16,561 |16,535| 16,51 |16,486 (16,463 | 16,44 |16,418|16,397
0,8 24,772 (24,772 (24,772 | 24,772 | 24,772 | 24,772 | 24,772 | 24,681 | 24,514 | 24,350 | 24,195 | 24,042
W2
0,7 21,798 (21,798 (21,769 (21,575(21,388 (21,211 21,04 {20,876 (20,719 |20,569 |20,425]20,288

Tabnuma A.5 - MoOMeHT CONTPOTHBIICHHS (CM) TIPH PAaCUSTHBIX HANPSDKEHISIX B CKATHIX MHpokuX moiakax HC44-1000

TonmuHa, Hanpsokenus (Kre/cm?)
HaumenoBanue
MM 100 200 300 400 500 600 700 800 900 | 1000 | 1100 | 1200
0,8 12,512112,512112,512|12,406 12,324 (12,253 (12,189|12,131|12,079]12,032]11,989 | 11,949
Wi
0,7 11,021|1,,021(11,021|11,021{11,021(11,021{11,021|11,02111,02111,021|11,004 (10,979
0,8 15,405115,405|15,405(14,575| 13,99 |13,505(13,097|12,748|12,445| 12,18 (11,944]|11,733
W2
0,7 13,567 13,567 13,567 (13,567 (13,567 (13,567 [13,567 13,567 |13,567 13,567 (13,429 (13,234
OxoHuanue Tabiauusl A.5
Tonmuna, Hanpsoxenus (kre/cm?)
HanmeHnoBanue
MM 1300 | 1400 | 1500 | 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200 | 2300 | 2400
0,8 11,912111,877111,845|11,814111,78611,759|11,734(11,709(11,686 (11,664 (11,644 (11,624
W1
0,7 10,956 (10,933(10,912(10,891|10,871|10,852|10,834(10,816 10,799(10,782|10,766 10,751
W2 0,8 11,543111,371|11,213|11,069|10,935|10,811 10,696 (10,589 (10,488 {10,394 (10,305 (10,221
0,7 13,052 (12,881 (12,721 12,57 |12,427]12,293|12,167 | 12,047 (11,934{11,826|11,723|11,625
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Tabmuua A.6 - MOMEHT conpoTuBIeHus (cM°) TIPH PACUETHBIX HANIPKEHUAX B CKATHIX y3KnX nonkax H80A-674

Hanpsxenus (kre/cm?)

TonmuHa,
HaunmenoBanue
MM 1300 | 1400 | 1500 [ 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200 | 2300 | 2400
1,0 43,171(43,171(43,171|43,171 43,171 (43,171|43,171|43,171|43,171 {43,135 42,953 42,776
0,9 38,982 | 38,982 | 38,982 | 38,982 | 38,982 | 38,883 | 38,680 | 38,475 | 38,246 | 38,025 | 37,812 | 37,607
wi
0,8 34,768 | 34,705|34,474 134,231 (33,975 33,730 | 33,497 | 33,274 | 33,061 | 32,857 | 32,662 | 32,475
0,7 29,820 (29,540129,277 129,029 28,795 | 28,574 | 28,365 | 28,167 | 27,979 | 27,801 | 27,631 | 27,469
1,0 50,957 {50,957 | 50,957 | 50,957 | 50,957 | 50,957 | 50,957 | 50,957 | 50,957 | 50,947 | 50,896 | 50,847
0,9 46,015(46,015 (46,015 | 46,015 | 46,015 {45,987 | 45,931 | 45,873 | 45,809 | 45,747 | 45,686 | 45,627
w2
0,8 41,037 (41,020 | 40,956 | 40,888 | 40,816 {40,747 | 40,680 | 40,615 | 40,553 | 40,492 | 40,434 140,378
0,7 35,845 (35,766 | 35,690 | 35,618 [ 35,549 | 35,483 | 35,419 | 35,359 | 35,301 | 35,245 35,192 | 35,141
Tabnuna A.7 - MoMeHT conpoTuBieHus (cM>) IPU pacyeTHBIX HATIPSKEHUAX B CHKATHIX Y3KUX moskax H75-750
Tommusa Hanpsxenus (kre/cm?)
HaunmenoBanue ’
MM 1300 | 1400 | 1500 [ 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200 | 2300 | 2400
0,9 30,602 | 30,602 | 30,602 | 30,602 | 30,602 | 30,465 | 30,296 | 30,095 | 29,902 | 29,713 | 29,534 | 29,358
W1 0,8 27,277 |27,178)26,983 | 26,752 [ 26,535 | 26,328 | 26,130 | 25,942 | 25,760 | 25,587 | 25,424 | 25,266
0,7 23,265 (23,027 122,805 | 22,595 22,396 | 22,210 | 22,034 | 21,865 | 21,707 | 21,556 | 21,415 (21,277
0,9 38,133 |38,133|38,133 |38,133 (38,133 | 38,089 | 38,034 | 37,970 | 37,907 | 37,845 | 37,785 | 37,727
W2 0,8 34,008 | 33,977 (33,914 | 33,839 (33,768 | 33,700 | 33,634 | 33,570 | 33,508 | 33,448 | 33,391 | 33,336
0,7 29,641 (29,562 29,487 29,415 (29,347 29,281 29,219 (29,158 | 29,101 | 29,046 | 28,994 | 28,942
Tab6nuna A.8 - MoMeHT conpoTubieHus (cM®) U pacyeTHBIX HATIPSKEHUAX B CHKATHIX Y3KUX moska H60-845
TonmmHa Hanpsokenus (Krc/cm?)
HaumenoBanue ’
MM 1300 | 1400 | 1500 | 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200 | 2300 | 2400
0,9 22,306 (22,306 | 22,306 | 22,306 | 22,200 | 22,061 | 21,907 | 21,751 | 21,600 | 21,456 | 21,316 | 21,183
W1 0,8 19,889119,729|19,557 (19,380 19,213 19,053 | 18,901 | 18,756 | 18,618 | 18,486 | 18,360 | 18,240
0,7 16,874 (16,691 16,520 16,359 | 16,208 | 16,065 | 15,931 | 15,803 | 15,683 | 15,568 | 15,460 | 15,356
0,9 32,075(32,075|32,075(32,075 32,043 32,001 | 31,954 [ 31,906 | 31,859 | 31,813 | 31,769 | 31,727
W2 0,8 28,641 (28,593 28,541 (28,487 | 28,435 28,384 | 28,336 | 28,289 | 28,244 | 28,201 | 28,159 | 28,118
0,7 25,000 (24,942 24,888 | 24,836 | 24,786 | 24,738 | 24,692 | 24,649 | 24,607 | 24,567 | 24,528 | 24,491
Tabauna A.9 - MoMeHT conpoTubienus (cM®) IpU pacyeTHbIX HATIPSKEHUAX B CHKATHIX Y3KUX moskax H57-750
Tommuma Hanpsxenus (kre/cm?)
HaumenoBanue ’
MM 1300 | 1400 | 1500 [ 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200 | 2300 | 2400
Wi 0,8 18,900 18,900 18,900 | 18,900 18,855 18,743 (18,611 | 18,484 | 18,361 | 18,243 [ 18,129 | 18,020
0,7 16,570 16,435|16,285 | 16,142 | 16,006 | 15,877 | 15,754 | 15,637 | 15,525 | 15,419 | 15,318 | 15,221
W2 0,8 24,772 | 24,772 24,772 | 24,772 [ 24,759 | 24,725 | 24,685 | 24,647 | 24,609 | 24,572 | 24,537 | 24,502
0,7 21,783|21,743|21,698 | 21,654 (21,612 (21,572 (21,533 21,495 (21,459 | 21,424 21,391 | 21,358
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Ta6muma A.10 — MomenT conpotusienns (cM> 1 MOMEHT HHepIHH (cM*) TIPH HOPMATHBHBIX HAMPSKEHUAX B CKATHIX MHUPOKKX Tonkax H114-600

Hanpsxenus (xkre/cm?)

Hi?;;go- TommuHaa Mm
100 200 300 400 500 600 700 800 900 1000 1100 1200
1,0 66,619 66,619 66,619 66,619 66,619 66,619 66,619 66,619 66,619 66,619 66,276 66,099
W1 0,9 60,337 60,337 60,337 60,337 60,337 60,337 60,337 60,337 59,955 59,760 59,577 59,405
0,8 53,666 53,666 53,666 53,666 53,666 53,666 53,297 53,074 52,867 52,675 52,498 52,334
1,0 74,857 74,857 74,857 74,857 74,857 74,857 74,857 74,857 74,857 74,857 73,270 72,469
W2 0,9 67,941 67,941 67,941 67,941 67,941 67,941 67,941 67,941 66,159 65,277 64,463 63,713
0,8 60,234 60,234 60,234 60,234 60,234 60,234 58,533 57,537 56,639 55,827 55,091 54,419
1,0 401,838 401,838 401,838 401,838 401,838 401,838 401,838 401,838 401,838 401,838 396,707 394,082
I 0,9 364,307 364,307 364,307 364,307 364,307 364,307 364,307 364,307 358,555 355,662 352,967 350,457
0,8 323,538 323,538 323,538 323,538 323.538 323,538 318,017 314,728 311,722 308,972 306,450 304,129
Oxonuanue Tabnuis A.10
T Tomuuna, Hanpsxenus (kre/cm?)
MM 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500
1,0 65,930 65,769 65,617 65,471 65,333 65,201 65,075 64,954 64,839 64,728 64,622 64,520 64,422
W1 0,9 59,243 59,091 58,947 58,811 58,682 58,560 58,444 58,333 58,227 58,127 58.03 57,938 57,849
0,8 52,180 52,037 51,902 51,776 51,657 51,545 51,438 51,337 51,241 51,149 51.062 50,979 50,899
1,0 71,718 71,015 70,356 69,737 69,155 68,607 68,089 67,600 67,136 66,696 66,278 65,879 65,500
W2 0,9 63,019 62,376 61,778 61,220 60,699 60,210 59,751 59,319 58,911 58,525 58,159 57,811 57,481
0,8 53,804 53,239 52,717 52,233 51,783 51,363 50,970 50,601 50,254 49,926 49,616 49,323 49,045
1,0 391,603 | 389,262 | 387,051 | 384,961 | 382,981 | 381,105 | 379,323 | 377,628 | 376,014 | 374,475 | 373,004 | 371,598 | 370,252
I 0,9 348,115 | 345,926 | 343,876 | 341,950 | 340,138 | 338,429 | 336,814 | 335,284 | 333,832 | 332,452 | 331,138 | 329,885 | 328,687
0,8 301,985 | 299,997 | 298,147 | 296,421 | 294,804 | 293,286 | 291,857 | 290,508 | 289,233 | 288,023 | 286,875 | 285,782 | 284,741
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Tabauna A.11 — MomenT conpoTupienus (cM®) 1 MOMEHT UHepuuH (cM*) IpU HOPMATHBHBIX HANPSKEHUAX B CKATBIX INMPOKKX nosikax HS0A-674
HanmenoBanne |TommuHa MM Hanpaxcert (xr/en)
100 200 300 400 500 600 700 800 900 1000 1100 1200
1,0 43,171 43,171 43,171 43,171 43,171 43,171 43,171 43,171 42,916 42,752 42,596 42,448
W 0,9 38,982 38,982 38,982 38,982 38,982 38,982 38,764 38,577 38,402 38,238 38,083 37,938
1,0 50,957 50,957 50,957 50,957 50,957 50,957 50,957 50,957 49,521 48,633 47,811 47,051
we 0,9 46,015 46,015 46,015 46,015 46,015 46,015 44,785 43,773 42,854 42,019 41,259 40,564
| 1,0 186,967 186,967 186,967 186,967 186,967 186,967 186,967 186,967 183,930 182,013 180,213 178,524
0,9 168,829 168,829 168,829 168,829 168,829 168,829 166,229 164,045 162,024 160,157 158,430 156,828
OxoHuanue Tadauis! A.11
- TommuHa, Hanpsxenus (xkre/cm?)
MM 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500
1,0 42,307 42,174 42,047 41,926 41,810 41,700 41,595 41,494 41,397 41,304 41,214 41,128 41,045
i 0,9 37,802 37,673 37,551 37,436 37,327 37,222 37,123 37,028 36,937 36,850 36,767 36,687 36,610
1,0 46,346 45,692 45,083 44,514 43,982 43,483 43,014 42,571 42,153 41,758 41,383 41,026 40,687
We 0,9 39,926 39,338 38,794 38,290 37,820 37,381 36,97 36,583 36,219 35,876 35,551 35,243 34,950
| 1,0 176,940 | 175450 | 174,048 | 172,725 | 171,475 | 170,292 | 169,169 | 168,102 | 167,087 | 166,118 | 165,193 | 164,308 | 163,461
0,9 155,339 | 153,950 | 152,651 | 151,432 | 150,286 | 149,206 | 148,184 | 147,217 | 146,299 | 145,426 | 144,594 | 143,801 | 143,043
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Tabauna A.12 — MoMeHT cOnpOTUBJIEHHS (CM) ¥ MOMEHT UHEpPIUH (cM*) TIPH HOPMATHUBHBIX HAIPSKEHUAX B CHKATBIX INMPOKUX nonkax H60-845

HanmenoBanue

Tonmuaa, MM

Hanpsxenus (kre/cm?)

100 200 300 400 500 600 700 800 900 1000 1100 1200

0.9 22,306 22,306 22,306 22,306 22,295 22,188 22,089 21,998 21,915 21,837 21,766 21,699

wi 0,8 19,927 19,927 19,927 19,811 19,685 19,571 19,469 19,376 19,292 19,215 19,144 19,078
0,7 17,514 17,514 17,514 17,265 17,139 17,028 16,931 16,844 16,766 16,694 16,629 16,569

0,9 32,075 32,075 32,075 32,075 31,969 30,991 30,134 29,382 28,716 28,123 27,593 27,113

W2 0,8 28,653 28,653 28,653 27,591 26,510 25,596 24,817 24,146 23,560 23,044 22,585 22,173
0,7 25,195 25,195 25,195 23,008 22,019 21,211 20,537 19,964 19,470 19,038 18,656 18,314

0,9 78,939 78,939 78,939 78,939 78,810 77,583 76,476 75,479 74,576 73,755 73,006 72,318

| 0,8 70,519 70,519 70,519 69,188 67,780 66,545 65,460 64,499 63,641 62,868 62,167 61,528
0.7 61.991 61.991 61.991 59.181 57.825 56.673 55.681 54.815 54.050 53.368 52.753 52.194

OxoHyanue Tadmue! A.12
HaumeHnoBaHue Tonmmuua Mm Hanpsxenitt (KFC/CMZ)

1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500
0,9 21,637 21,579 21,524 21,472 21,423 21,377 21,333 21,291 21,251 21,212 21,176 21,141 21,141
W1 0,8 19,017 18,959 18,906 18,855 18,808 18,763 18,720 18,679 18,640 18,604 18,568 18,534 18,502
0,7 16,514 16,462 16,414 16,368 16,326 16,285 16,247 16,211 16,177 16,145 16,113 16,084 16,055
0,9 26,677 26,278 25,913 25,575 25,263 24,971 24,701 24,445 24,208 23,983 23,772 23,571 23,571
w2 0,8 21,800 21,461 21,151 20,865 20,602 20,357 20,129 19,917 19,717 19,530 19,354 19,187 19,029
0,7 18,008 17,729 17,476 17,243 17,029 16,830 16,646 16,474 16,313 16,162 16,020 15,886 15,760
0,9 71,683 71,093 70,547 70,034 69,555 69,103 68,681 68,278 67,899 67,538 67,196 66,869 66,869
I 0,8 60,940 60,398 59,896 59,428 58,991 58,582 58,197 57,834 57,491 57,166 56,858 56,565 56,286
0,7 51,685 51,216 50,784 50,383 50,009 49,660 49,333 49,025 48,734 48,460 48,200 47,953 47,718
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Hanpsxenus (xre/cm?)

HanmeHnoBanue Tonuwna,
MM 100 200 300 400 500 600 700 800 900 1000 1100 1200
0,8 12,512 12,512 12,512 12,512 12,512 12,440 12,387 12,338 12,293 12,250 12,211 12,174
W 0,7 11,021 11,021 11,021 11,021 11,021 11,021 11,021 11,021 11,021 11,021 11,021 11,021
W2 0,8 15,405 15,405 15,405 15,405 15,405 14,831 14,436 14,085 13,772 13,492 13,239 13,009
0,7 13,567 13,567 13,567 13,567 13,567 13,567 13,567 13,567 13,567 13,567 13,567 13,567
0,8 30,380 30,380 30,380 30,380 30,380 29,767 29,333 28,939 28,579 28,250 27,949 27,672
! 0,7 26,756 26,756 26,756 26,756 26,756 26,756 26,756 26,756 26,756 26,756 26,756 26,756
OxoHyanue Tadmus! A.13
HanmenoBanue |Tommmuua, MM Hanpieri (/o)
1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500
0,8 12,140 12,107 12,077 12,048 12,021 11,995 11,970 11,946 11,924 11,902 11,881 11,861 11,842
i 0,7 11,021 11,021 11,021 11,021 11,021 11,004 10,990 10,975 10,961 10,947 10,933 10,920 10,907
0,8 12,800 12,608 12,432 12,269 12,117 11,976 11,844 11,721 11,604 11,495 11,392 11,294 11,201
we 0,7 13,567 13,567 13,567 13,567 13,567 13,435 13,316 13,200 13,090 12,983 12,879 12,780 12,686
| 0,8 27,415 27,176 26,954 26,746 26,551 26,368 26,195 26,031 25,876 25,729 25,589 25,455 25,328
0,7 26,756 26,756 26,756 26,756 26,756 26,617 26,492 26,367 26,248 26,132 26,018 25,909 25,805
Tabnuna A. 14 - MOMEHT CONPOTUBIIEHUS (CM®) M MOMEHT MHEPLIMHU CM*) P HOPMATUBHBIX HATIPSKEHMAX B CHKATHIX Y3KUX Tosikax H75-750
Hareroparie Tommmea Hanpsxenus (kre/cm?)
MM 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500
W1 0,8 27,277 27,277 27,277 27,277 21,277 21,277 27,277 27,277 21,277 27,277 27,207 27,087 26,970
0,7 23,939 23,939 23,939 23,939 23,939 23,833 23,698 23,552 23,398 23,249 23,107 22,969 22,837
W2 0,8 34,008 34,008 34,008 34,008 34,008 34,008 34,008 34,008 34,008 34,008 33,986 33,947 33,910
0,7 29,858 29,858 29,858 29,858 29,858 29,825 29,781 29,734 29,684 29,635 29,588 29,542 29,498
| 0,8 113,525 | 113,525 | 113,525 | 113,525 | 113,525 | 113,525 | 113,525 | 113,525 | 113,525 | 113,525 | 113,329 | 112,994 | 112,666
0,7 99,648 99,648 99,648 99,648 99,648 99,355 98,975 98,565 98,132 97,713 97,308 96,916 96,537
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Tabauna A.15 — MoMeHT conpoTuBiIeHUs (cM) © MOMEHT UHEpPLUH (cM*) TIpH HOPMATHUBHBIX HAIPSKEHUAX B CHKATBIX ITMPOKUX Monkax H60-845

Hanpsxenus (xre/cm?)

Tonmuua
HanmeHnoBanue
MM 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2400 2500
Wi 0.8 19321 19,927 19,927 19,927 19,927 19,927 19,927 19,927 19,927 19,847 19,751 19,657
0,7 17,514 17,514 17,514 17,514 17,414 17,304 17,181 17,057 16,939 16,825 16,715 16,609
W2 0,8 28,653 28,653 28,653 28,653 28,653 28,653 28,653 28,653 28,653 28,629 28,600 28,571
0,7 25,195 25,195 25,195 25,195 25,165 25,132 25,094 25,057 25,020 24,985 24,950 24,916
0,8 70,519 70,519 70,519 70,519 17,514 70,519 70,519 70,519 70,519 70,328 70,097 69,872
|
0,7 61,991 61,991 61,991 61,991 61,752 61,488 61,191 60,892 60,603 60,325 60,056 59,796
Tabauna A.16 — MoMeHT COPOTHBJIEHHS (CM®) © MOMEHT UHEPLUH (cM*) TIPH HOPMATHBHBIX HAIIPSKEHUSAX B CHKATBIX ITHPOKUX Tosikax H57-750
Hanpsixenns (kre/cm?)
Haumenoranue | Tonmuaa, MM
1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500
W1 0,7 16,618 16,618 16,618 16,618 16,618 16,618 16,618 16,618 16,618 16,582 16,486 16,393 16,302
W2 0,7 21,798 21,798 21,798 21,798 21,798 21,798 21,798 21,798 21,798 21,786 21,758 21,73 21,702
I 0,7 53,748 53,748 ,53,748 53,748 53,748 53,748 53,748 53,748 53,748 53,669 53,461 53,26 53,062

36




CTO 0047-2005

Bubaunorpadus

1. ®enepanbHbIit 3ak0H «O TEXHUIECKOM perynupoBanum» ot 27 aexadbps 2002 1. Nol184-D3.

2. PekoMeHIAIMK 10 TPOSKTHPOBAHHIO MOHOJIUTHBIX JKeJIe300€TOHHBIX MEPEKPBITHI CO CTAIBHBIM MPOQHIHPOBAHHBIM
Hactmwiom HUWXB, IHWWnpom3panuii. - M.: Ctpoiinzgat, 1987.

3. CTO 0043-2005. HacTtuHBI cTaNbHBIE TPOQITHPOBAHHBIC IS TOKPBITHHA 3JaHIH U COOPYKCHUH.

4. HUROCODE 3. Design of Steel Structures. Part 1.3. Cold formed thin gauge members and sheeting, 1992.

5. J.M. Aribert et A.L. Bitar. Exempeles de dimensionnement de poutres de planchers mixtes avec dalle coulee dans un
bac collaborant et un faible degre de connexion. Construction metallique, n. 2, 1990, pp.73-88.
6. EUROCODE 4. Part 1. Composite steel construction. CEN TC250/SC4.1990.
7. Jl.c. 1760045 AI/E04C5/03. Apmarypa aias MOHOMUTHBIX k.0, mut/ D.J1. AiipymsH, Pymsunuesa U.A., Bensies B.®.,
T'opuikosa B.M., Pocisikos B.®., Onennn I'.B.// BU. 1992.

JUCT PETUCTPALIUY UBMEHEHUI

Howmepa pa3nenoB, MyHKTOB (IOAMYHKTOB) Cpok
Howmep
BBEJICHUS ITonnuce
HU3MEHEHHUS HU3MEHEHHBIX 3aMEHEHHBIX HOBBIX AHHYJINPOBaHHBIX
HN3MCHEHUSA

KiroueBble cioBa: pe3CpBYyaphbl BEPTUKAJIBHBIC MUIMHAPUYCCKUE CTAJILHBIC, KPbIlIa CTallMOHApHAasA, ruiaBarollas, ImoHTOH,
HCOBbITaHUA HAa TCPMETUYHOCTD, IPOYHOCTD, yCTOfI‘IHBOCTL

37



file:///D:/Programs/Temp/9727.htm
file:///D:/Programs/Temp/8982.htm
file:///D:/Programs/Temp/45568.htm

