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CBon IlpaBun Pecny6nuku Kazaxcran CII PK 3.04-104-2014, yTBepxleH TpUKa3oM
Komurera no nenam CTpOMTENbCTBA, KHIIMIIHO-KOMMYHAIBHOTO XO35MCTBA M YNPaBIICHUS
3eMeIbHBIMU pecypcaM MUHHUCTEpCTBa HAIlMOHAIbHOM SKOHOMUKHN PecryOnuku Kazaxcran
ot 29 nexadpst 2014 roga Ne 156-HK,

ITPEJUCIIOBUE

1 PASPABOTAH AO "KasHUUNCA"

VYopaBneHHeM TEXHMUYECKOrO pPETyNHpoBaHHs M HopMmHupoBaHus Komurtera mo gemam
CTPOHTENBCTBA,  KUIMIIHO-KOMMYHAIBHOTO XO3HCTBA M YIPABICHHS 3EMEIbHBIMA
pecypcamu MuHICTEpCTBA HAMOHAIBHOM SKOHOMEKH Pecnybnmkn Kazaxcran

2
IIPE/ICTABJIEH

3 YTBEPXIEH [Ipukazom Komwurera Mo JeiaM CTPOHUTEIbCTBA, KWIHAIIHO-KOMMYHAJIBHOTO XO3SHCTBA U
1N BBEJEH B ynpasneHus 3eMeIbHBIMU pecypcaMn MUHHCTEPCTBA HAIIMOHAIBHON 3KOHOMHKH PecryOmiku
HEﬁCTBHE Kazaxcran Ne 156 ot "29" mexabpst 2014 roga ¢ 1 uromst 2015 roga

COIEPXKAHUE
BBE/IEHIE

HacTtosimuii cBox mpaBuia pa3paboTaH B paMKax pepOpMUpPOBAHUS CHCTEMBbI
TEXHUYECKOTO pEryJupoBaHusl CTpouTelbHOM oTpaciau Pecny6onuku Kazaxcran B
COOTBETCTBHH C MMAPAMETPUUYECKUM METOI0M HOPMHUPOBAHUSI.

Hacrosimuii cBo paBuil COAEPKUT OCHOBHBIE IPUEMIIEMBIE PELIEHUS U NOJIOKEHUS U
napaMeTphl M0 MPOEKTUPOBAHUIO BHOBb CTPOSIIUXCS U PEKOHCTPYUPYEMBIX OCTOHHBIX U
KEIe300€TOHHBIX IUJIOTUH BXOJSIIMX B COCTaB COOPYXXEHUH BHEPreTH4ecKoro,
BOJAHOTPAHCIIOPTHOTO HA3HAYEHUS, MEIHOPATUBHBIX CUCTEM, CUCTEM BOJOCHAOXEHHUS U
nepeOpOCKU CTOKA, a TAKXKE COOPYKEHUH At 60pbObI ¢ HABOAHEHUSAMHU.

Hacrosimumii cBoa npaBui sIBISIETCA OJHUM U3 HOPMATUBHBIX IOKYMEHTOB J0Ka3aTeIbHOM
0a3pl 0 COOJIIOICHUIO TpeOOBaHUU TeXHHUYECKoro periameHra Pecnyonuku Kaszaxcran "
TpebGoBanus k 6€30MACHOCTH 3/IaHUN U COOPY>KEHHH, CTPOUTENIbHBIX MaTePUaIOB U U3EIHil"
u crpoutenbHbix HopM CH PK 3.04-04 "IlmoTtuHbl OETOHHBIE U KeJIe300€TOHHBIE" MO
obecrieyeHn0 0€30MaCHOCTH OOBEKTOB CTPOUTENHCTBA M OIKCIUTyaTallud OETOHHBIX H

JKeIe300€TOHHBIX IIJIOTHH.

1 OBJIACTD ITPUMEHEHW A



1.1 HacTosiiumii cBOJ IpaBuIl paclpoOCTPAHSAETCA HA IPOEKTUPOBAHUE BHOBB CTPOSILINUXCS
U PEKOHCTPYUPYEMbIX OETOHHBIX M KEJIe300€TOHHBIX IUJIOTUH, MOABEPraroIIuXCs
BO3JICMCTBUI0 BOJHOW CpEeIbl M BXOISIIIUX B COCTAaB COOPYXKEHUW >HEPreTUYECKOrO HU
BOJHOTPAHCIIOPTHOTO HA3HAYEHUS, MEJIMOPATUBHBIX CUCTEM, CHUCTEM BOJOCHAOXKEHHUS U
nepeOpOCKU CTOKA, a TAKKE COOPYKEHUH A1t 60pbObI ¢ HABOAHEHUSMHU.

1.2 Hacrosmuii cBoJ MpaBuil HE paCOPOCTPAHAETCS HA IJIOTUHBI, IOBPEKICHHUS KOTOPBIX
MOTYT BBI3BaTh OIIACHBIE DKOJOTHYECKHE U COLUAIBHBIEC TIOCIEICTBUS IIPU 3EMIIETPSICEHUSAX,
BCJIEJICTBUE YPE3MEPHBIX Ae(opmaluii MpocaJouHbIX, HAOYXaroIUX I KapCTOBBIX TPYHTOB
OCHOBAHM, TUOO BCIEACTBUE YPE3BbIUANHBIX CTUXUNHBIX SBJICHUN.

2 HOPMATHUBHBIE CCbUIKH

JIns1 mpuMEHEeHHUs! HACTOSILIEro CBOJIa MPaBUJI HEOOXOIUMBI CIEAYIOUIUE CChIJIOYHbIE
HOPMATHBHBIE TOKYMEHTHI:

Texnuueckuit pernament "TpeOoBaHus K 0€30MAaCHOCTH 3aHUM U COOPYNKEHUM,
CTPOUTEIBHBIX MATEPUATIOB U W3JENUi", YTBEPKIECHHbBI nocTaHoBiIeHHEM [IpaBuTenbcTBa
Pecny6nuku Kazaxcran ot 17 Hosi6pst 2010 roga Ne 1202.

CH PK 1.01-01-2011 T'ocymapcTBeHHBbIE HOPMAaTHUBBI B 00JaCTU apXUTEKTYpBHI,
IpalOCTPOUTENBCTBA U CTPOUTENBCTBA. OCHOBHBIE TTOJIOKEHHUS.

CHPK 3.04-01-2013 I'ngpoTeXxHUYECKHAE COOPYKEHHUS.

CHull PK 3.04-01-2008 I'mgporexHuueckue coopyxeHusi. OCHOBHbBIE MOJOXKEHHUS

MIPOEKTUPOBAHMS.

CHullI 2.01.07-85* Harpy3ku 1 BO31€iCTBHSL.

CHulI PK 3.04-40-2006 Harpy3ku 1 BO3J€CTBUS HA TUAPOTEXHUUECKHUE COOPYKEHHUS.

CHulI PK 2.03-30-2006 CtponuTensCcTBO B CEHCMAYECKUX PAOHAX.

CHulI 2.06.08-87 beroHHble U kee300€TOHHbIE KOHCTPYKIMHU THIPOTEXHUUECKUX

COOPYKECHUH.

CHuII 2.03-01-84* beToHHbIe 1 kel1e300€TOHHBIE KOHCTPYKITUH.

CHullI PK 5.04-22-2002 CraibHble KOHCTPYKIIHH.

CHulI PK 3.04-02-2008 ITn0THHBI U3 TPYHTOBBIX MaTEPUAIIOB.

CIIPK 2.01-101-2013 3amuTa cTpOUTENBHBIX KOHCTPYKIIUM OT KOPPO3HUH.

BCH 5-84 I'mapoTexHHYECKHE CUCTEMBI U COOpPYKEHUs. ['maporeosornueckue u
WHXXEHEPHO-TE€O0JIOTUUECKre n3bIcKaHus. Muamopdaor. M. 1984

I'OCT 31938-2012 ApmaTypa KOMIIO3UTHAsI TOJIMMEPHAs! ISl apMUPOBaHUsI OETOHHBIX
koHcTpykiuii. M., C. 2014.

[TIPUMEYAHUE Ilpu mosib30BaHUHA HACTOAIIMM HOPMAaTHBHBIM JTOKYMEHTOM
1eJ1ecCO00pa3HO MPOBEPUTH ACHCTBUE CCHUIOYHBIX JOKYMEHTOB IO HH(OpPMAIMOHHBIM "
[lepeuHto MpaBOBBIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB B c(epe apXUTEKTYpHI,
IpaJlOCTPOUTENIBCTBA U CTPOUTENBCTBA, ACHCTBYIOIIMX Ha TeppuTopuu PecnyOnuku



Kazaxcran", "Yka3zaTenqto HOPMATUBHBIX JOKYMEHTOB IO CTaHaapTuianuu PecmyOnuku
Kazaxcran" n "VYkazarenro MexIyHapOJHBIX HOPMATUBHBIX JOKYMEHTOB', COCTaBISIEMBIX
€KET0JIHO M0 COCTOSIHUIO Ha TEKYILUW rof. Eciii cChUTOYHBIN JOKYMEHT 3aMEHEH (M3MEHEH),
TO TMPU TOJIb30BAHUHU HACTOSIIIMM HOPMATUBHBIM JIOKYMEHTOM CJEIYeT IMOJIb30BaThCs
3aMEHEHHBIM (M3MEHEHHBIM) TOKYMEHTOM. Eciu cChUTOUHBIN JOKYMEHT OTMEHEH 0€3 3aMEHBI
, TO TOJI0’)KEHUE, B KOTOPOM JIaHA CChIJIKA HA HEr0, MPUMEHSETCS B YACTH, HE 3aTparuBarolieil
3Ty CCBUIKY.

3 TEPMUHGEI 1 OITPEAEJIEHUA

B HacTtosimieMm cBoje mpaBui MPUMEHSIOTCS TEPMHUHBI C COOTBETCTBYIOIIUMU
ONpeaeNeHUsIMU, HU3JI0OKEHHbIMH B cTpouTenbHbiXx HopMax CH PK 1.01-01, a rtakxe
CJIEIYIOLIME TEPMHUHBI U OTPEICITICHHUS:

1.1 IInotmHA: OCHOBHOE BOJIOOJIMOPHOE COOPYKEHHE, ITEpEeropakMBaroliee BOJIOTOKH U
€ro J0JUHY, NpeJHa3HauYeHHOE JIJIsl TOIbeMa YPOBHS BO/JIbI;
1.2 Bred: YacTs BoJOCTOKA, MPUMBIKAFOIIAS K BOJOIIOAIIOPHOMY COOPYKEHUIO;

1.3 Bepxamii 6ped: [1oTOK BbIlIE 1O TEYCHHIO IIOTUHBI (0bed C BEpXOBON CTOPOHBI
BOJOIIOAIIOPHOTO COOPYKEHHUS );

1.4 Hmwkamit 6bed: Hrokasis yacTb moToka (0bed) ¢ HU30BOW CTOPOHBI BOJIOTIOATIOPHOTO
COOPY’KEHUSA);

1.5 Bomgoc6poc: I'mapoTexHUYecKoe COOpY)eHHe s cOpoca M3IUIIHEH (0OBIYHO,
MAaBOJIKOBO) BOJIbI U3 BOJAOXPAHWIINIIA;
1.6 I'peGenb: Bepx Tena mioTUHBI,
1.7 lperax: YctpoiicTBa st cOopa 1 0TBOAA NMPOPUIBTPOBABIIUXCS U TOJI3EMHBIX BOJ;
1.8 3y6 mwrotuHE: YacTuuHOE 3arinyOieHre MOIOMIBEI B OCHOBAHUH B IIEJISX MOBBIIICHUS
YCTOWYUBOCTH TUIOTUHBI WM YBEIMUEHUS IMyTH QUIBTPALINH;
1.9 ITogomma m1oTHHEL: [10BEpXHOCTH TPUMBIKAHUS TUIOTUHBI K OCHOBAHMIO;

1.10 ITogmopHEI ypOBE€HB: YpPOBEHb BOJBI, 0Opa3yIOLIUNCS B BOJOTOKE WIIH

Bogoxpanwuielln B pesynbrare noamnopa;
1.11 IloTepHa: I'anepest BHyTpHY IIOTHHBI;
1.12 Ikpan: BepxoBoe mpoTuBOGUIBTPAIIMOHHOE YCTPOHCTBO MJIOTHUHBI,

1.13 KaBuTamus: HapymIeHUE CIUIONIHOCTH KUAKOCTH TP W3MEHSIOMIEMCS TaBJICHHH,
OTPBIB BOJIHOTO MOTOKAa OT OETOHHON MOBEPXHOCTH M BO3LyXOHACHIIIIEHUE BOJHBIX CIIOEB,
CO3/1aBa€Mbl€ HEPOBHOCTSIMHU OETOHHOW MOBEPXHOCTH U BBI3BIBAIOIINE KAaBUTALIMOHHYIO
3PO3UI0 TBEPAOH MOBEPXHOCTH;

1.14 [dpen: BepTukanbHas Uiy TOpU30HTaNIbHAS APEHAXHAsI CKBAXKHUHA,

1.15 Ioryp: IIpoTHBOQUIBTPALIMOHHOE MOKPHITHE U3 OETOHA, XKelle300eToHa, acdanbTa

WU APYTUX MaTEPUAJIOB,;



1.16 IlmynT: Pa3znenurenbHast BepTUKaJIbHAS CTEHA U3 3a0MBHBIX HIUTOB (METATTMUECKUX
, )Ke1e300€TOHHBIX WJIU JICPEBSHHBIX ),
1.17 Psoxu: MeTtananueckue CETKH, 3aoJIHsIEMble KAMHEM WUJIU TPABUEM;
1.18 Pucbepma: ['opr30HTAIBHBII YyYaCTOK MOIOMIBRI, 3aBEPIIAIOIINN BOI0COPOC;
1.19 BepxoBoii oTkoc: [1oBepXHOCTh TIIOTHHBI CO CTOPOHBI BEpXHETo Obeda;
1.20 Hu3oBoii oTkOC: [10BepXHOCTH MIIOTUHBI CO CTOPOHBI HIKHETO Obe(da;
1.21 bepma: IlouTu ropusoHTaNbHas IUIOMIAJKa C HE3HAYUTEIBHBIM YKJIOHOM,
yCTpauBaemasi Ha OTKOCax TUIOTHH I OTBOJA BOJI M IPYTHUX IIEJIEH;
1.22 Cyddousnoe ssienne: Kopposus 6eToHa 0T Cysib(}haToB, COAEPKAIIUXCS B TPYHTE;
1.23 O6paTHBi QUIBETP: MeIKosUeHCThIH QIIBTPYIOMINN CIIOM Ha KOHTAKTe APeHaXa
JIPEHUPYEMOTO TeJla, IPETSTCTBY IO BEIHOCY TPYHTOBBIX YaCTHIL;
1.24 TIpoTuBOHWILTPaIMOHHOE YCTPOHCTBO: CI0l MAJONMPOHHUIIAEMOTO TPYHTA WIH
MCKYCCTBEHHOI'0 MaTepuaia, MpensTCTBYIOUUN GUIbTPALIMKA BOJIbI;
1.25 Mamxku: ["acutenu sHEPTUN BOBI, y KOTOPBIX BHICOTA MEHBIIIE JJTMHBI WIA ITUPUHBL;
1.26 ITupcer: ["acuTenn s3HEPTUM BOJbI, Y KOTOPBIX BbICOTA OOJIbLIE JTMHBI WJIM HIUPUHBIL.

4 OCHOBHbIE OBO3HAYEHW A

A - oA b IOJ0IBEI CEKIIUH IIOTHHBI;

A__ - IIIonaab TPUBEIEHHOTO0 TOPU30HTAIBLHOIO CeUeHHs KOHTpdOopca;

red
A - IUIONA/Ib CCYCHUS apMaTyPBI;

Eb - HaYaJIbHBIA MOAYJIb YIPYTOCTH OETOHA;
Eb J - DACYCTHOE 3HAYCHHE MOLYIIsL nedopMany OETOHHON KITaJIKH;

E, - MOZyNb ynpyrocTy apMaTyphI;

F - pacueTHOE 3HAaUeHNE 0OOOIIEHHOTO CHIIOBOTO BO3/ICHCTBUS;
H_ - Harop co CTOpOHbI BEpXHET0 Obeda;

H, - Hariop co CTOpOHbI HUKHETO Obeda;

H , - Harop HaJl paCuYCTHBIM CEUCHHEM;

H g " OCTAaTOYHBIN (DUITBTPAITMOHHBIN HATIOP TIO OCHU JPECHAXKA;

HaS - OCTATOYHBIA (PUIHTPAITMOHHBIN HAIIOP IO OCH IIEMCHTAITMOHHOM 3aBECHI;
Icr’T - KPUTUYECKUM CPEHUM TPAIUEHT HANOPA;

L, 4, - AOTYCKACMBIH IPAJMCHT HAIIOPA;

I .4 - MOMCHT HHEPLUH [PUBEACHHOIO FTOPH30HTAIBHOTO CeYCHHS KOHTPHOpCa;

M - MOMEHT CHJIBI, H3THOQIOIUH MOMCHT;
N - HopMasibHaA cuia;



P_ - - IaBJICHHE HAHOCOB CO CTOPOHBI BEPXHET0 Obedha;

Q - cuna caBura;
R - pacueTHOE 3HaYeHUE 000OIIEHHON HECYIEH CITOCOOHOCTH;
P, - pacueTHOE COLPOTHBICHNE OCTOHA CIKATHUIO;

Py, - pac4eTHOE CONPOTHBICHHE GETOHA OCEBOMY PACTSIKEHHUIO;

Urot - IIOJIHOC ITPOTHUBOAABIICHHUEC BOJAbI HA ITOAOIIBY IIJIOTUHBI,

Ug- GunbTparnoHHOE MPOTHBOAABICHHE HA OTICIBHBIX YyIaCTKax IOA3EMHOIO KOHTYypa

IIJIOTHUHBI,
UV - B3BBCHIMBAIOIICC IMTPOTUBOJABJIICHHUC,

We. Wy - MOMEHTBI CONIPOTHUBJIEHUSI CEUYEHUSI OTHOCHUTENIBHO OCEU X-X U Y-V,
a4. - PACCTOSHHUE OT HAIIOPHOH IPAaHH IUIOTHHBI 10 OCH APCHAXKA;

b- IMUpPHUHA INIOTUHBI ITI0O OCHOBAHUIO,
d - IpHHA CCKIWU ITIJIOTUHBI;

dt - FJIY61/IHa 30HBI PACTAXKCHHA B T'OPHU3O0HTAJIBHBIX CCUCHHAX TCJa IINIOTUHBI U

KOHTAaKTHOM CCUCHUMH,

d

t Tim - [IpcaciibHast FJIY6I/IH8, 30HBI PACTAXKCHUA Y BEPXOBOU I'PaHU IIJIOTUHEI,

g - YCKOpEeHHE CBOOOHOTO MaJICHUS;
h - BeICOTA IJIOTHHEL;

bWS— - BBICOTA HAHOCOB IICPCH HHOTHHOﬁ;

K - ko3 dunmeHT punpTpanuu;

Ky - K03 (PULMEHT MOCTENN TPYHTOB MPHU CHKATHH;

K, - koo purment nocrenu rpyHTOB IPH CABHIE;

1 - pacueTHas JUIMHA ACHCTBHUS JABIICHHS BOJBI CO CTOPOHBI BEPXHETO Obedha;

I, - pacueTHas TMHA CHCTBHS IaBICHUS BOJBI CTOPOHBI HIDKHETO Obeda;

T, M, - HAKJIOHBI BEPXOBOI M HU30BOU I'PaHEH IVIOTUHBI HA YPOBHE PACYCTHOI'O CCUCHHUS;
a, - K03 uuHeHT 3P HEKTHBHOI IUIOIIAH IPOTUBOJABIICHNUS;

Y:. - KOO QHUICHT COYETaHNs HATPY3OK;

Y, - KOO QUINEHT HAIe)KHOCTH [0 HA3HAYCHUIO COOPYKCHUS;

Y.q - KOdpbuimenT ycnosuii paboTs! IIOTHH;

Yedq - K09 (HIKCHT yCI0BUH PAOOTHI APOYHBIX ITOTHH;

yWS - y,Z[@J’IBHBIfI BCC I'PYHTA HAHOCOB BO B3BCHICHHOM COCTOAHUU,



P, - IIOTHOCTB BOJIBI; V - koaddunment Ilyaccona rpyHTa; a - HOpMaJIbHbIC HAMIPSKEHUS

» T- KaCaTCJIbHBIC HAIIPAKCHUA.

5 OBIIUE IIOJIOXKEHNA ITPUEMJIEMBIX PEIIIEHHIA

5.1 B 3aBUCHUMOCTH OT KOHCTPYKTHBHOTO PELICHHS U TEXHOJOTHMYECKOr0 Ha3HAYEHUS
OETOHHBIE U JKeJIe300€TOHHbIE TUIOTUHBI MOAPA3ACIISIIOTCS Ha!
a) [To KOHCTPYKTUBHOMY PEIICHUIO:
. 1 I'paBuTallnOHHBIE HAa CKAJIbHBIX OCHOBAHUSAX:
. 1.1 Maccusnsie (Pucynok 1.a);

a

a

a. 1.2 C pacumpennsivu mBamu (Pucynox 1.6);

a. 1.3 C npoaonpHOil nonocThio y ocHoBaHus (PucyHok 1.B);

a. 1.4 C skpanom Ha HanopHoi rpanu (PucyHok 2.a);

a. 1.5 C ankepoBkoii B ocHoBanue (Pucynox 2.6);

a. 1.6 C aHKepHBIM IOHYPOM;

a.2 KontpdopcHble Ha CKaTbHBIX OCHOBAHUSIX:

a.2.1 C maccuBHBIMH OT'0JIOBKaMH (MaccUBHO KoHTp(dopcHbie) (PucyHnok 3.a);

a.2.2 C apouHbIM nepekpbITHeM (MHOToapounbie) (Pucynok 3.0);

a.2.3 C mockum nepekpbitueM (PucyHok 4);

a.3 ApoYHbI€ HA CKaJbHBIX YIIEIbIX:

a.3.1 C 3amemneHHsiMu nsitamu (Pucynok 5);

a.3.2 C nepumeTanbHbiM mBOM (PucyHok 6.a);

a.3.3 U3 TpexmapHupHbIX mosicoB (PucyHnok 6.6);

a.3.4 C rpaBuTaiiuoHHbIMU ycTosiMu (PrucyHok 7);

0) [1o TexHOMOTrMYECKOMY HAa3HAUYECHHUIO:

0.1 I'nyxue (Pucynku 1.a, 1.6, 2.a, 2.6);

1 BogocOpocHsie:

0.2.1.1 C noBepxHocTHbIMH BogochuBamu (Pucynku 1.8, 3.a, 8.2);

0.2.1.2 C rmyOounaHbIMU BogocOpocamu (Pucynku 1.8, 2.a, 8.6);

0.2.1.3 MHorosipycHble (C MOBEPXHOCTHBIMU BOJOCIMBAMU U TIyOMHHBIMHU

BogocOpocamu, PucyHox 8.B).

5.2 beToHHBIE TUIOTHHBI HA CKAJIbHBIX OCHOBAHUSX CIIETyET MPOEKTUPOBATDH CIIETYIOITUX
BU/JIOB:

- B YCJIOBHSIX IIUPOKUX CTBOPOB: TPABUTAIIMOHHBIE U KOHTP(HOPCHBIE;

- B YCJIOBUSIX CKaJIbHBIX yIenui (mpu
lep/h<5

): pOYHO-TPABUTALMOHHBIC U apo4Hbie (I, ~ MMPHHA YIIEbs 10 XOPAE Ha YPOBHE IPCOHS

IJIOTHHBI, h - BBICOTA MIOTHHBI).



B 3aBucumoctu oT TOnorpapuuecKuX U reoJOrHYeCKUX YCIOBUN B OHOM CTBOPE MOTYT
OJTHOBPEMEHHO NPUMETAThCS IUIOTUHBI Pa3HBIX BHJAOB, HAapUMEpP, I'PaBUTALMOHHAs M
KOHTp(OpCcHas Wi apoyHasi U TpaBUTALMOHHAS U T.II.

a) 0) B)

Pucynok 1 - Cxembl pa3pe30B I'paBUTALMOHHBIX MJIOTHH (a- MacCHMBHas IMJIOTHHA;
O-TJI0OTMHA C palIMpPEeHHBIMU IIBAMU; B-TUIOTUHA C AHKEPOBKOW B OCHOBaHWUH; |-
paCIIMPEHHBIN IO0B; 2-TIPO0JIbHAS MOJOCTh)

a) 0)

Pucynok 2 - Cxembl pa3pe30oB I'paBUTAIIMOHHBIX IUIOTUH (a- IJIOTHHA C dKpaHOM Ha
HAIMoOpHOU IpaHu; O-IJIOTUHA C AaHKEPOBKOM B OCHOBAHUU; 3-3KpaH;
4-mipeIBapUTEIHLHO HAIIPSKEHHBIN aHKED)



Pucynok 3 - Cxembl pa3pe3oB KOHTP(GOPCHBIX MIOTHH (5-MacCUBHBIE OTOJIOBHMKH; 6-
KOHTP(OPCHI, 7-apOyHOE MEPEKPHITHE)

Pucynok 4- Cxema pa3pesa koHtpdopcuoii nnotunel  Pucynok 5 Cxema paspesa
¢ TUIOCKHM NepeKpbITHEM (B-n10CKOe nepekpoiTHeE) 4pOYHOI MIOTHHDI

Y Ty

Pucynoxk 6 - CxeMbl pa3pe3oB apOYHbBIX IJIOTHUH (a- MJIOTHHA C IEPUMEHTATBHBIM IIIBOM;
MJIOTUHA U3 TPEXIIAPHUPHBIX MOSCOB; 9-epuMEHTaIBHBIN MI0B; 10-TpeXmapHUpHBIE MOsCa;
11 -mmapHUpHI)

12 12

Pucynok 7 — Cxema pa3pesa apoyHOW IJIOTHUHBI C TPAaBUTALMOHHBIMU ycTOsSiMH (12-
IPaBUTAIIIOHHBIE YCTOM)
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Pucynox 8 - OcHOBHBIE BHIBI BOAOCOPOCHBIX IJIOTHH HA HECKAJTbHOM OCHOBAaHHH (
a-BOJIOCJIMBHAs, O-C TIIyOMHHBIMH BOJIOCOpOCaMU, B-IBYXSIPYCHasl)

5.3 beToHHbIE U X€JI€300€TOHHBIC IIOTUHBI HA HE CKAJIbHBIX OCHOBAHUSX CJIEAYET
IPOEKTUPOBATh, KaK MPaBUIIO, B KauecTBe BOA0CcOpocHbIX (PrcyHoKk 8). [ rmyXux y4yacTKoOB
HaMopHOTO (PpoHTa OOBIYHO MPUMEHSIIOT TPYHTOBBIE MJIOTUHBI, HEOOXOUMOCTb MPUMEHEHUS
OETOHHBIX U KeJIe300€TOHHBIX TJIOTHUH JOJIKHA ObITh 000CHOBAHA.

5.4 Kitacc O€TOHHBIX U )KeJIe300€TOHHBIX IIJIOTUH YCTaHABIMBAECTCS B 3aBUCUMOCTH OT UX
BBICOTHI U TUIIA TPYHTOBBIX YCIOBUM C yYETOM COLIMAIbHO-3KOHOMUYECKOW OTBETCTBEHHOCTH
U yCIIOBUH dKCIUTyaTaluu, ykazanubix B Tabnumax A.1 u A.2 [Ipunoxenus A CHull PK 3.04
-01.

Ecnu oTnenbHble y4acTKU HAMOPHOTO (PpOHTA MIOTHHBI BHIMOIHEHBI U3 TUIOTUH pa3HOU
KOHCTPYKIIMU WM BBICOTHI, TO KJIACC UX MPUHUMAETCSI PABHBIM KiiacCy Haubojee riyookoit
YaCTH TJIOTUHBI.

5.5 Ilpu onpexneneHnu Kiacca NJIOTHUHBI €€ BBICOTA NMPUHUMAETCA PABHOW BBICOTE
IJIOTUHBI B HauOoJiee 3ariay0JeHHOM y4acTKe cTBopa. BricoTa MIIOTHHBI ONpeesieTcs: Kak
Pa3HOCTh OTMETOK T'peOHs (BKJIIOUas mapareT) U Hu3a MOJOIIBHI IUIOTHHBEI (0€3 ydeTa
MECTHBIX 3ariyOJieHHii B OCHOBaHHWE, HEOOXOAWUMBIX IJISl 3aJelIKHM KPYMHBIX TPEIINH B
OCHOBAaHMH, UM YCTPOMCTBA 3y0a UK aHKepa U T.I1.).

Ecnu mambonee rioyOokas 9acTh CTBOpA BBITIOJIHEHA B BUJIE MAacCCHUBHOUW MPOOKH,
CIyXalllel OCHOBAaHMEM J/JIsl HaXOMSIIEHCA Ha HEW IUIOTUHBI, TO BBICOTA IUIOTHUHBI
onpeensieTcs: OT Bepxa MPOOKHU 10 IrpeOHs MIIOTHUHBI.

5.6 JInmuna HanboJee BHICOKOTO Y4acTKa BJIOJIb TPEOHS IITOTHHBI TPUHUMAETCS:

- 17151 TUJTIOTUH HA HECKaJIbHOM OCHOBAHUU - PABHOM JJIMHE OJTHOM CEKIUU;

- JUIsl TUIOTUH HA CKAJIbHOM OCHOBAHWU - PABHOM MEHBIIIEH U3 BEJIMUYUHBI JJIMHBI OJHOM
cekiuu Wik 1/50 JIMHBI ITTOTUHBI IO TPEOHTO.

Haryprrie HabmoACHAS W HCCIESIOBAHUA

5.7 B 6etoHHBIX U xene300eToHHbIX moTuHax I, I1 u Il knaccoB cieayet ycraHaBiIuBaTh
KOHTPOJIBHO-U3MepUTeNbHY10 anmnapatypy (KHUA) nis mpoBeieHUs HATYpHBIX HAOIIOEHUEM
U HCCJIEIOBAaHUAM 34 COCTOSHUAM COOPYKEHHM M KX OCHOBAaHMH KakKk K NEpHOJ
CTPOMUTEINILCTBA, TAK U B Mpoliecce 3kcruryatauud. B mnorunax IV knacca ycranoBka KA
MIPOU3BOAUTCS MpHU 0O0OCHOBaHWUHU MX HeoOxomuMocTu. YcranoBka KHUA, cocraB, 00beM, a



TaKkKe MporpaMMa HaTypHBIX HAOJIOJIEHUN U MCCIIEIOBAHUN yCTaHABIMBAIOTCS MPOEKTHHIM
3aIaHUEM.

5.8 HatypHble HaOIIOeHUS BBITIOJHSIIOTCS B COOTBETCTBUH C TPEOOBaHUSIMU HOPMATHUBA
CH PK 3.04-01.

6 CTPOUTEJIbHBIE MATEPUAJIBI

6.1 CrtpoutenbHble MaTepuanbl s OCTOHHBIX U KEJI€300€TOHHBIX TUIOTHH U UX
AJIEMEHTOB JIOJKHBI yA0BIETBOPATH TpeboBanusam CHull 2.03-01, CHull PK 5.04-22, TOCT
31938-2012 u HacTosEero pa3aena.

6.2 B GeTOHHBIX U K€Ne300€TOHHBIX MJIOTUHAX U MX DJIEMEHTaxX B 3aBUCHUMOCTH OT
yClI0BUN paboThl OETOHA B pa3HBIX YACTSIX IJIOTHHBI BO BpeMs €€ 3KCIUIyaTaluu CIeayeT
pasuyath cleayronue yeTbipe 30151 (PucyHok 8):

I - HapyxHbIE YacTH IUIOTHH M UX 3JIEMEHTOB, HAXOJAIIHECS IOJ BO3JEHCTBHEM
aTMoc(epbl U HE OMbIBa€MbIE BOJIOM;

I - HapyXHbIE YaCTU IJIOTUH B Mpejesiax KojieOaHus ypOBHEW BOJbI B BEPXHEM U
HUKHEM Obede, a TakKe YacTH U DJIEMEHTHI IUIOTHH, MOABEPTaroNIuecs MepUuoIudecKoMy
BO3JICMCTBUIO TMOTOKa BOJABI (BOIOCOPOCHI, BOJOCIYCKH, BOJOBBIMYCKH, BOJOOTOOWHBIE
YCTpOMCTBA U JIp.)

III - HapyXHbIE ¥ IPUMBIKAIOIIAE K OCHOBAHUIO YACTHU IIJIOTUH, PACIIOJIOKEHHBIEC HUKE
MUHUMAaJIbHBIX SKCIUTYaTal[MOHHBIX YPOBHEHN BOJbI BEPXHETO U HIKHETO Obe(OB;

IV - BHyTpeHHsi yacThb IUIOTHH, He Bxozswmas B 30HbI [-1II, B ToM uncie OeToH
KOHCTPYKUUH, MPUJIETAIONINX K 3aMKHYTBIM YacTsIM KOHTP(HOPCHBIX IUIOTHH.

TpeboBanusi Kk OETOHY pPa3IMYHBIX 30H OCTOHHBIX U Ke€JI€300€TOHHBIX IUIOTUH
HEO00XOMMO MPUHUMATh B 3aBUCUMOCTH OT YCJIOBUI paOOThI pa3audHbIX 30H 1o Tabmuue 1.

6.3  TonmuHy Hapy>XHBIX YacTel MIOTHH (30Ha [) cieayer mpuHUMATh C YYETOM BHUIA
IJIOTUH, HAIIPSYKEHHOT'O COCTOSHUS, Pa3MEPOB KOHCTPYKTUBHBIX YAaCTEW U DJIEMEHTOB IUIOTHH
, BEJIMYMHBI JEHCTBYIOIIEr0 HAaropa BOJbl, TJyOMHBI TPOHUKHOBEHHUS CYTOUHBIX IEPENajoB
TEMIIEPATYPBI, HO HE MeHee 2,0 M.

6.4 Mapky OeToHa 10 BOJIOHENPOHUIIAEMOCTH CJIEeAyeT MPUHUMATh B 3aBUCUMOCTH OT
rpaaueHTa Hanopa BoAbl o Tabmuie 2.

6.5 J1ns1 yacTel U 3J€MEHTOB IUIOTUH, IEPUOJUYECKH OMbIBaEMbIX Bo10oM (30Ha 1), Mapka
0eToHa 10 BOJOHENPOHUIIAEMOCTH TPUHUMAETCSl He Hike W4; ipu BO3/1eMCTBUU Ha OETOH
MIOTOKA BOJBI C YBJIEKAEMBbIMH HAHOCAMH, & TAaKKE MPU 00ECHEYEHUU CTOMKOCTHU OeTOHa
IPOTUB KaBETallMU MapKa O€TOHA MO0 BOJAOHEIPOHUIIAEMOCTH PUHUMAETCs He Huxke WS.

[Ipu arpeccMBHOCTM BOJABI IO OTHOLICHHUIO K OETOHYy Mapka OeToHa IO
BOJIOHEMTPOHUIIAEMOCTHU NpuHUMaeTcsi B cootBerctBuu ¢ CII PK 2.01-101.



6.6 IIpu Tommmue xene300eTOHHON 00IuIoBKH Oosiee 15 cM, ycTpanBaeMoil Ha HU30BOM
I'PaHU TUIOTHHBI, MOPO30CTOMKOCTh OCTOHA 30HBI | TOMTyCKaeTcss MpUHUMATh Ha MapKy HIDKE
1o

CpPaBHEHHUIO C MapKOU JJIs HE 3allMIICHHBIX HapYKHBIX MOBepXHOCTEH. KoHCTpyKIHs
CTBIKOB OOJIMIIOBKY JIOJKHA UCKITIOYATh TIPSIMOE TTOTIaJaHie BIard Ha OCTOH Tena MIOTHHBI.

Tabmuma 1 - TpeGoBanms k 6€TOHY Pa3IMIHBIX 30H IUIOTHH

30HBI TUIOTHH
TpeboBaHms K GETOHY Pa3IMYHBIX 30H INIOTHH
OETOHHBIX KEJIE300€TOHHBIX

I 10, 110,

Ilo npouHocTy Ha cxaTue v LI, 1IL, IV
ITo mpoyHOCTH Ha pacTsHKeHHe LIL IO L IO II0

ITo BoTOHENPOHUIIAEMOCTH 11, III 11, 111

ITo Mmopo3ocToiikocTi 1,11 I 1I

. LIL IO, H e
Ilo npenenbHON pacTsKUMOCTH

I\ TIPEABABIIAIOTCS
[To cToiikocTH MPOTUB arpecCUBHOTO BO3ACHCTBUS BOJIbI II, 11T II, 11T
ITo conpoTUBISIEMOCTH UCTUPAHUIO IIOTOKOM BOJIbI IIPY HAJUYUU B3BELICHHBIX U
YBJIEKAEMbIX HAHOCOB, a TaKX€ CTOMKOCTHU MPOTHUB KaBeTauuu Mpu ckopoctu I 1I
BOJIBI IO TTOBEpXHOCTH OeToHa 15 M/c u Gonee
IIpenbaBnstorcs
LILIL onpu
[To TennoBbIZEIEHNIO TTPH TBEPACHUH OETOHA
I\ COOTBETCTBYIOIIEM
000CHOBaHUH

[Mpumeuanue. s miotun [V kinacca TpeOoBaHUs K OCTOHY IO MPEACIEHON PACTSHKUMOCTH U TEIUIOBBIICIICHUIO
JIOITyCKAaeTCsl HE MPEAbABIATD.

Tabmma 2 - TpeGoBaHus IO BOJOHENIPOHUIIAEMOCTH O€TOHA

Mapka 6eToHa 10 BOJIOHETIPOHHUIIAEMOCTH MPH TPAJMEHTE HATIoOpa, M.
10 5 5-10 10-15 15-20 20-30
w2 W4 w6 w8 w10

6.7 Bo3pacT (cpok TBepJeHHUs1) OETOHA, COOTBETCTBYIOLIUI €r0 MPOEKTHBIM KJIacCy MO
MPOYHOCTU Ha CXKAaTUE M OCEBOE PACTSDKEHHE UM MapKe M0 BOJOHENPOHUIIAEMOCTH, CIEAYET
Ha3HAYaTh C yUETOM CPOKOB BO3BEJICHHUS COOPYKEHHI U HATIOJHEHHS BOJJOXPAHMITHUIIIA.

Kak npaBuio, Bo3pacT MOHOJIUTHOTO OE€TOHA IJIOTHH, COOTBETCTBYIOLIUI €TI0 KIIaccy 1o
MPOYHOCTH U MapKe MO BOJOHETPOHHUIIAEMOCTH CIeAyeT MpUHUMAaTh paBHBIM 180 cyTkawm,

BO3PAcCT [0 MOPO30CTOMKOCTH - 28 CyTKaM.

JIs1 GETOHHBIX IUIOTHH BBICOTOM Oonee 60 M u oO0beMom OeToHa OGonee 500 ThIC. M3

yKa3aHHBIM BO3PACT MO MPOYHOCTH U BOJOHENPOHUIIAEMOCTH CIIEyET MPUHUMATh PABHBIM
OJTHOMY TOJly.



6.8 Uncno pa3nuyuHbIX KIAaCCOB OETOHA B COOPY)KEHUH, KaK MPaBUIIO0, PEKOMEHIYETCS
MPUHUMATh HE OOJiee YEThIpEX, a yBEIWYEHUE YHUCiIa KJIaccoB OETOHA JOMyCKaeTcs MpH
COOTBETCTBYIOIIEM OOOCHOBAaHHUH.

PacueTtHbie conpoTuBiieHHs 0€TOHA JIJIsT OCTOHHBIX IUIOTHH CIICTYET ONMPEACIATh C YIETOM
(dakTrUeckoro Bo3pacta 0eToHa K BpEMEHH HArpYKEHUS KOHCTPYKIIUN IKCIUTyaTaIlMOHHBIMA
Harpy3Kamu:

- Ha cxkatue no Gopmyne
R."?.r' Yre Vo R"-

(D)

- Ha pacTsbKeHue 1o Gopmyiie

H,t.,--r Ver. }‘,.,..H,-'—,;
2)
rae Rbr’ Rbt - pacueTHBIC CONPOTHUBIICHUSI HA CXKAaTHE W paCTSKEHHE OeTOoHa

COOTBETCTBEHHO

B Bo3pacte 180 cyrok, mpuaumaemsie o CH PK ....2014 "betonHble u xene300€TOHHbBIE
KOHCTPYKIIMH THJIPOTEXHUYECKUX COOPYKEHUM" (Rbr,ser’ Rbt, gor OMPETEIIOTCS O

aHAJIOTUYHBIM (hopMyJiaM

Hhr:.\:w' }’r'c.:-’n-! Chser s Hh.f ser — S j’a.‘-‘; Uit ser
);

:"r'-:.:"'."!

- KO3 PUIMEHTHI, YUUTHIBAIOLINE BIMSHUE BO3pacTa OETOHA HA €ro MPOYHOCTh MPHU CHKATUU U
pacTsKEHUU COOTBETCTBEHHO, ompezensembie o Tadmuie 3;

Tabmma 3 - KosdppunuenTr!, yauThBalomye BIMIHAE BO3pacTa O€TOHA Ha €ro
IPOYHOCTh IPH CXKATHH U PACTDKCHUH

Koaddpunment

}J
Bospact Oetona x % Kooppuunent
MOMEHTY HarpyXeHus £
COOPYKEHHSI, TO]I JUIsl paiilOHOB CO CPEIHEroJ0BOM 1Jisi pallOHOB C OTPULATEIbHON

TEMIIEpaTypoll  Hapy>KHOrO CPEOHErOJ0BOM TeMIlepaTypoi

Bo3ayxa 0°C u BeIme Hapy>KHOTO BO3IyXa
0,5 1,0/0,9 1,0/0,9 1,0/0,9
1,0 1,1/1,0 1,05/1,0 1,05/1,0
2,0 1,15/1,10 1,10/1,05 1,1/1,05
3,0 u 6oxee 1,20/1,15 1,15/1,10 1,15/1,1

[Mpumeyanust 1 B uncnurene npuBeneHsl 3HaueHUs KO3 duipeHToB

Vees Vor



npu Bo3pacte Oerona 180 cyrok, a B 3HaMmeHareie - Ipu Bo3zpacte 360 cCyTOK.
2 Ilpn cexunoHHOW paspe3ke KOAPPHUIMEHT YTC CieayeT NPUHUMATh Kak Uil pailOoHOB CO CpeIXHEroJI0BOM
TeMmepaTypou HapyXHOTO BO3AyXa 0°C u BBIIIE.
3 Hns motuH | kmacca ko3¢ GUImenTsr

Pre.frt
JAOITYCKACTCA YTOYHATH IYTEM SKCIIEPUMCHTAJIbBHBIX HCCIIeIOBaHUM 0eTOHOB MPUHATBIX COCTAaBOB.

Y, - K09(UIMCHT, yIUTHIBAIOIIMII Pa3IMike B IPOYHOCTH OCTOHA B KOHTPOJIBHBIX

oOpasiax u COOPYKEHUU U TPUHUMAEMBIA PABHBIM:
1,0 - mpu MeXaHU3UPOBAHHOM H3TOTOBJIEHHHU, TPAHCHOPTUPOBKE MU MOJA4ve C
pacrpeielieHueM U YIJIOTHEHUEM O€TOHHOM CMeCH PyYHBIMHU BUOpaTOpamu;
1,1 - mpu aBTOMATU3MPOBAHHOM MPHUTOTOBICHUU OETOHHOW CMECH, MOJHOCTHIO
MEXaHU3UPOBAHHBIX TPAHCTIOPTUPOBKE, YKIAJKE U YIUIOTHEHUU OETOHHOUM CMeCH.
6.9 Jlna motun I u Il xmaccoB gomyckaeTcst pa3pabaTbiBaTh CieIIUATbHBIC TEXHUYECKUE

YCJIOBHUS HA HEMECHT, COITIACOBBIBAA U YTBCPIKAAA UX B YCTAHOBJICHHOM ITOPAIKE.

6.10 Jlns OeTOHHBIX MJIOTHUH O00BEeMOM OeToHa Oonee 1 MIH. M3 , Hapsay ¢

yctanoBieHHbIME B CHull 2.06.08 HOpMaTHBHBIMU COMPOTUBICHUAMH O€TOHA Ha CXKATHE,
CJieIyeT Ha3HayaTh TAK)Ke M MPOMEKYTOUHBIC UX 3HAUCHUSI.

7 OBIIVE KOHCTPYKTHUBHBIE PEIITEHUA

7.1 O6mue nonoXeHUA

7.1.1. lllupuHy U KOHCTPYKIHIO TpeOHS TIyXOH IUIOTUHBI CleAyeT MPUHUMATH B
3aBUCUMOCTH OT BHJIa TUIOTHHBI, YCIOBUM MPOU3BOJACTBA pabOT, UCMOIL30BaHUsI TPEOHS B
AKCILTyaTallMOHHBIN NEPHOJ JJIs TPOE3a, MPOXoAa WK APYTUX LeJei, HO HE MeHee 2 M.

7.1.2. IlpeBbiieHue rpedHs TIyXO0#l MJIOTHHBI HaJ YPOBHEM BOJBI B BepXHEeM Obede
cnenyet onpeaensatb no CHull PK 3.04-02. [Ipu 3ToM BenuuHy 3anaca BO3BbILIECHUS IPeOHs
IJIOTUHBI (C YYETOM Maparera) cieayeT IpuHuMaTh: s mioTul | knacea - 0,8 m; II - 0,6Mm;
MulV-0,4m.

7.1.3. Pazmepsr OBIKOB BOAOCOPOCHBIX TUIOTHH CJIEAYET MPUHUMATH B 3aBUCUMOCTH OT
TUIAa U KOHCTPYKIIUHU 3aTBOPOB, Pa3MEPOB BOJIOCOPOCHBIX OTBEPCTUM, IKCILTyaTAllMOHHBIX U
aBApUMHBIX BBIXOJOB M3 MPOJOJBHBIX Talepeil, pa3MepoB U KOHCTPYKIIMM MOCTOBBIX
IpOJIETHBIX cTpoeHuil. [Ipu 3TOM TONIIMHY Ma30BOro Meperieiika Oblka BO BCEX CIIydasx
HE00X0AMMO puHUMaTh He MeHee 0,8 M.

7.1.4. OtmMeTKy Bepxa OBIKOB BOJOCIMBHOW IJIOTHHBI CO CTOPOHBI BepxHEro Oneda
cienyeT NpUHUMAaTh C YY4E€TOM OTMETKU I'peOHs INIyXOW MJIOTHHBI, THMA 3aTBOPOB, YCIOBHMA
MaHEBPUPOBAHUSA MUMHU, MOJABEMHBIX U TPAHCIOPTHBIX MEXaHU3MOB, HAJIMYHUS MOCTOBOTO
nepexoja M ero rabapuToB MO BBICOTE, MPUHUMAas HaWOOJbIIEH MO KaxAOMYy H3
BBIIIICHA3BAHHBIX YCIOBHIA.

7.1.5. Ouepranue OBIKOB B TUIAHE CO CTOPOHBI BepX Hero Obeda A0HKHO 00ecreuynBaTh
IJIaBHBIN BXOJ] BOJIBI B BOAOCOPOCHOE OTBEPCTUE U MUHUMAJIBHOE CKAaTUE MOTOKA.



B ciyuae npomycka jb/1a 0oroyioBoK ObIKa ClielyeT IPOEeKTUPOBATh 3a0CTPEHHOUN (POPMBI.
7.1.6. Ouepranue B IJIAHE U BBICOTY OBIKOB CO CTOPOHBI HMXHEro Obeda JOIKHBI
COOTBETCTBOBATh OOIIMM KOHCTPYKTUBHBIM TPEOOBAHUSM C yYE€TOM HIPOYHOCTHBIX U
TUIPABINYECKUX YCIOBUM, PACTIONOKEHUS MOCTOBBIX KOHCTPYKIMI U APYTUX COOPYKEHH, a
TaK)K€ He3aTOIICHUs Bepxa ObIKOB.

7.1.7. JInueByto rpaHb pa3/ienbHbIX U OEPEroBbIX YCTOEB B IIpeseaax BogocoOpoca ciaeayeT
KOHCTPYHPOBATh aHAJOTUYHO IPAHSIM OBIKOB.

7.1.8. Ilpu npoeKTUPOBAaHUN aBTOMOOMIIBHBIX MJIH YKEJIE3HOJOPOKHBIX MOCTOB IO ObIKaM
U YCTOSAM IUIOTHH K OBIKaM U YCTOSAM CJIEYET NMPEAbIBIATH JOMOIHUTEIBHO TPEOOBAHMS KaK
K MOCTOBBIM OITOPAM.

7.1.9. Ilpu conpsikeHUU OTAENbHBIX YacTel TUIOTUHBI (BOJOCOPOCHOM YacTH € TIIyXOM)
cienyer m30eratb BBICTYIIOB HANOPHOM I'PaHM OJHOM YacTH IUIOTMHBI MO OTHOIIEHHUIO K
JIPYTOM.

7.1.10. Boosib BEpX0OBOW I'PaHU IUIOTHH CIIEAYET NPETyCMaTPUBATh YCTPOUCTBO APEHAXKA
B BUJIE BEPTHUKAJIBHBIX CKBa)XXUH (IPEH), UMEIOIINUX BBIXOABI B IPOAOJBHBIE TaJepeu, UIu
TOPU3OHTAJIBHBIX JPEH B YPOBHSX SIPyCOB OETOHUPOBAHUS, UMEIOIIMX BBIXOJIbI B CMOTPOBBIE
IIaXThl, PACIIOJIOKEHHBIE B MEKCEKIIMOHHBIX IIBaX IJIOTHHBI.

7.1.11. InamMeTp BepTUKAIbHBIX JIPEHAXKHBIX CKBAKUH CJIEyeT MPUHUMATH B Mpeienax
10-30 cM; paccTosiHME MEXTy OCAMH APEH - 2-3 M.

I'opu3oHTanbHBIE APEHBI TPANECLEUAAIBHOIO WM NPAMOYTOJIBHOIO CEYEHHUSI IUIOIIA BIO

400-800 cm> CJIEYET pacrojaraTh 1Mo BbICOTE MJIOTHUHBI Yepes 2-3 M.

7.1.12. PaccTosiHue OT HAMOPHOM T'PAHU IIOTUHBI IO OCU JPEHAXKA
('-lllJIJW

a TaKXKe JI0 BEPXOBOW TPaHU MPOJIOJILHOM Tajiepeu JIOJKHO ObITh HE MEHEe 2 M IpH
COOJIIOICHUH YCTIOBHS

E Hd }Iﬂ

gy
e

3)

riae: H - Hanop HaJ{ pacYeTHBIM CCUCHUEM;
Y, - KOdbOHINCHT HAJC)KHOCTH MO HA3HAYCHUIO COOPYKCHHS, MPHHUMACMBIN B

3aBUCUMOCTH OT KJlacca coopykenus no Taonure 4.

ICr o - KPUTHYCCKHH CPEIHUH IPAJMCHT HAIOpa Ui 0eToHa TUIOTUHBI.

BennunHy KpUTHYECKOTO CPETHETO TPAIMEHTa HAlOpa HAJIJIEKUT IPUHUMATD!
- ISl TPABUTALIMOHHBIX U MACCUBHO-KOHTP(POPCHBIX IJIOTHH - 25 M;
- 71 apOYHBIX M apOYHO-TPABUTAIMOHHBIX IUIOTHH M JJi1 apOYHBIX HAMOPHBIX
NEPEKPHITUIA MHOTOAPOYHBIX MJIOTHH - SOM.



7.1.13. B ocHOBaHWU TUIOTHH, MPU HEOOXOJMMOCTH, CIEAYyeT MpeaycMaTpuBaTh
YCTPOMCTBO APEHAXKA.

7.1.14. B tene mioTUHBI HEOOXOAUMO TMPEAyCMATPUBATh MPOJAOILHBIE U TIOTICPEUHbIE
rajepeu, pacnojoxeHHbie uepe3 15-40 M mo BBICOTE MJIOTHHBL.

Jliist oGecniedeHns CaMOTEYHOT'O OTBOJIA BOJBI M3 BCEH BBIMIEIESKANICH YaCTH TIOTHHBI
OJIHYy W3 NIPOJOJBHBIX Talepell CleAyeT MPOEKTUPOBATh BbHIIIE MAaKCUMaJIbHOIO YPOBHS
HIKHETO Obeda. M3 Hikenexaiux rajaepeit HeoOX0AUMO MPEeAyCMaTPUBATh OTKAUKY BOJIBI.
Brlmtyck BoAbl B HIDKHUM Obe() BO BCEX CIydasiX JOJKEH HaXOAUTHCS HUKE MUHUMAJIBLHOTO
YPOBHSI.

7.1.15. Pa3mepsl ranepei, ycTpauBaeMbIX JIJIs IIEMEHTALIMU OCHOBAHUS U CTPOUTEIIBbHBIX
IIIBOB TIJIOTHHBI, & TAK)KE CO3JIaHUSI U BOCCTAHOBJICHUSI BEPTUKAJIBHOTO JIPEHaXKa, JOJKHBI
MO3BOJIATh TIPOBO3 W paboTy OypoOBOTrO, IIEMEHTAIMOHHOTO U JAPYTroro OO0OpYJAOBaHUSA, C
y4eTOM pa3MelleHUs TPyOOIPOBOIOB ISl OXJIAXKACHHS OETOHA U KaOEIbHBIX KOMMYHUKAIIHMA

[upuny ranepel, mpeaHa3HauYCHHBIX sl cOOpa M OTBOJAA BOJBI, KOHTPOJS 3a
COCTOSIHMEM O€TOHa IJIOTUHBI U YIJIOTHEHUs 1BOB, pa3menienuss KA u paznuuHoro pojaa
KOMMYHUKAIIUH clielyeT IpUHUMaTh He MeHee 1,2 M, a BbICOTy He MeHee - 2,0 M.

[Ton ranepeu, npeaHa3HAYEHHOM 1Jis1 cOOpa U OTBOJA BOJBI, CJIEAYET MPOEKTUPOBATH C
YKIIOHOM He 0oiiee 1:40 B CTOpOHY BOJOCIMBHOTO JIOTKA.

7.1.16. B miuoTuHax, MMEIOUIUX HECKOJILKO SPyCOB raiepei, HeoOX0AUMO
MpeayCcMaTpUBATh COOOIIEHHE MEXKY HUMH MTOCPEACTBOM MAPIIEBBIX JIECTHUI] UIU JTUDTOB.
Kaxnas npomosibHas raiepesi JOJDKHA MMETh HE MEHEE JBYX aBapUMHBIX BBIXOJIOB,
pacnoIoKeHHBIX Ha paccTosiHuM He 6onee 300 M apyr ot apyra.

7.1.17. B pacTsaHyTOl 30HE Ha HANIOPHOW T'paHU OETOHHBIX, a TP OOOCHOBAHUH U
XKEeNe300€TOHHBIX IUIOTHH, CJEAYEeT paccMaTpuBaTh I1€J1€CO00Pa3HOCTh YCTPOUCTBA
TUAPOU3OIISIITNH (achaabTOBOM MITYKATYPHOM, TUTOM achaabTOBOM, MPOMUTOYHON OUTYMHOM
, IITYKaTypHON MUHEPAIILHON, OKPACOYHOU MOTUMEPHON U TOJMMEPOUTYMHOM, U T.I1.).

7.1.18. IIpu cpenneMecsiyHOM TeMmepaType Hapy>KHOTO BO3AyXa B HauOoJiee XOJI0JHOM
MecdAle roaa Huxe MUHyC 25 °C B 30HE€ NEPEMEHHOrO YPOBHS BOJbI CIEAYyET
npelycMaTpuBaTh YCTPOMCTBA MO OETOHHBIM TMOBEPXHOCTAM (KpPOME BOJIOCIUBHBIX)
TEIUIOTUAPOU3OJISIIIUM U3 JIETKOro ac(aibTOOETOHA, SMOKCHUIHO-KAMEHHOYTOIBHBIX U
MOJTMBUHUII-XJIOPUIHBIX MIEHOIIACTOB U IPYTUX TEIUIOTUAPOU3O0JISAIIMOHHBIX MaTepUAJIOB.

7.1.19. Oxpany okpy»xaroniei cpenbl cMm. Pazaen 12.

7.2 HedopManroHHEIE MBHI IULIOTHH M UX YIUIOTHEHHE

7.2.1. Ilpu mpOeKTUPOBAHWHM OCTOHHBIX M KEJIe300CTOHHBIX IUIOTHH CIEAyeT
npeaycMaTpuBaTh MOCTOSIHHbIE (MEXKCEKUIMOHHbIE M BEpPTUKAIbHBIE UIBBI-HAIPE3bl) U
BPEMEHHBIE (CTPOUTEIbHBIE) 1e(POPMAIIMOHHBIE IIIBBI.

7.2.2. Pa3zmepsl CeKIUi MJIOTUH U OJIOKOB OETOHMPOBAHUS CIEIyET OMpPEAeNsTh B
3aBUCUMOCTH OT:



- BUJA U BBICOTHI IUIOTUH, pa3mepa cekuuu 3ganud ['OC, a Takke pacnoyioKeHus B
IJIOTUHAX BOJAOIPOITYCKHBIX OTBEPCTUM, B TOM UKCIIE TYPOMHHBIX BOJOBOIOB;

- METOJI0B BO3BEJEHUS IUIOTHUHBI;

- (hopMBI MOMEPEYHOI0 CEUCHHUSI pyCia, T€OJOTUYECKOTO CTPOEHUS U iepopmMupyemoctu
OCHOBAaHMS IUIOTHHBI, KJIMMAaTHYECKHX YCJIOBUUA palloHA CTPOUTEIBCTBA C YYETOM
oOecrieyeHuss MOHOJMTHOCTH 0€TOHA CEKIIMU TIIOTUHBI MEX/TY IIIBaMHU.

7.2.3. Ilpu BBIOOpE BUAA qe(DOPMAIIMOHHBIX IIIBOB U PACCTOSIHUN MEXIYy HUMU CIIETyeT
cobmonate TpedoBanus CHull 2.06-08.

7.2.4. llupuHy MOCTOSTHHOTO 1e(OPMAIMOHHOTO I1Ba CJIEAYyeT Ha3HayaTh 10 PaCUYETHHIM
OXKUJIa€MbIM J1€(OpMalMsIM CMEXHBIX CEKIUN IUIOTUH C Y4YeTOM KOHCTPYKLIMH IIBa,
nedopMaTUBHBIX CBOWMCTB Marepuala €ro 3amojHEHUs U O0ecleueHHs] HE3aBUCHUMOCTH
NEPEMEIICHHS CEKLIUI IIIIOTUHBI OTHOCUTENBHO APYT APYTa.

7.2.5. Ilpu npeaBapuTeIbHOM Ha3HAYEHUH KOHCTPYKIUNA MOCTOSIHHBIX A€(POPMalMOHHBIX
IIBOB UX IIMPHUHY caeayeT npuHumaTh (Pucynok 9):

- TemrneparypHbIx - 0,5-1 cM Ha paccTostHUU He 6oJiee 5 M OT JTUIEBBIX TpaHel U IrpelHs,
a BHYTpH Tena mioTuHsl - 0,1-0,3 cm;

- TeMIIepaTypHO-0CaJOUHbIX - 1-2 cM B mpenenax GyHIaMEHTHOW IJIUTHI MJIOTUHBI U
BOZ000s IIpH JTFOOBIX HECKAIBHBIX U MOTYCKAIbHBIX TPYHTAX OCHOBAHMUS;

- BbIlIE ()YHJAMEHTHOMN ITUIMTHI IUIOTUHBI HA HECKAIBHBIX TPYHTAX OCHOBAHUS - HE MEHEe
5cm.

7.2.6. B KOHCTPYKUHUAX TOCTOSHHBIX 1e()OPMALIMOHHBIX IIBOB CIAEAYET MpPeyCMaTPUBATh

- YIUIOTHEHHE, 00€CTIEYNBAIOIIEE €T0 BOJJOHENPOHULIAEMOCTB;
- IpEHAKHOE YCTPOUCTBO JUIsl OTBOJIAa IPOPBABIIEHCS Yepe3 YIUIOTHEHUE HUIIH B €ro 00X0.
BO/IBL;
- YCTPOWCTBO CMOTPOBBIX IAXT M TaJepeu JJisi HAOIIOICHHS 3a COCTOSHUEM IIIBA H
PEMOHTA YIUIOTHEHUS.
7.2.7. YIIIOTHEHUS TOCTOSIHHBIX Ae()OPMAIMOHHBIX IIBOB IUIOTUH CIEAYET MOAPA3AEISIThH

- MO PaCIOJOKEHHIO B IIBE - HA BEPTHKAJIbHbBIE, TOPU3OHTAIBHBIE U KOHTYPHBIE (CM.
Pucynox 10);

- 10 KOHCTPYKLMU U MaTepuaiaM - Ha JuadparmMbl U3 METaIa, PE3UHbI U MJIACTUYECKUX
Macc (pucyHok 10.a), MIMOHKH U MPOKIAAKUA U3 achaibTOBBIX MaTe pHasioB (pucyHok 10.6),
MHBEKIMOHHBIE (LIeMeHTalus U outyMunuszanus) (pucyHok 10.B) Opychs v IIKTHI U3 OETOHA
1 xene3o0eTona (pucyHok 10.1).

Hns mnotun 111 u IV knaccoB B 30HaX HUXKE ypoBHsS MepTBoro oomema (YMO)
JOMYCKAeTCsd NMPUMEHATh YIUIOTHEHUS M3 AHTUCENTHPOBAHHBIX JIEPEBSIHHBIX AJIEMEHTOB,
U3FOTOBJIEHHBIX U3 JPEBECHUHBI, YyCTOMUYMBOMN K BO3AEHCTBHUIO BOJBI.



- MaTepuai YIJIOTHEHUS JI0JKEH HEMOCPECTBEHHO MPUMBIKATh K OETOHY 00pa3yromux
IIOB CEKIIUM;

- BeJINYMHA HANPsHKEHUS HAa KOHTAKTe ac(allbTOBOTr0 MaTepuaia yIUIOTHEHUS ¢ OETOHOM
B paccMaTpMBaeMOM CEUYEHHUM JOJDKHA OBbITh HE MEHee BEJIMYUHBl BHEIIHETO
TUAPOCTATHYECKOTO JIABJICHUS BOJBI B TOM K€ CEUEHUU;

- CpeIHHE TPaJUEHThl Hanmopa (UIbTPALIMOHHOIO MOTOKa 4yepe3 OETOH MO KOHTYpY
YIUIOTHEHUM 1IBA HE JTOJKHBI ITPEBBIIIATH BEJIMYHH, IPUBEACHHBIX B 1M.8.1.12.
IIpn omnpeneneHuM AEHCTBYIOLIETO CPEIHEro IpaJueHTa Halopa B yIJIOTHEHHSX
MOCTOSIHHBIX IIBOB IUIOTHH OOIINI MyTh (GUIBTpALUU CIIETyEeT IPUHUMATD:

- IpY U3MEHEHUU TEeMIIepaTypbl OETOHA B 30HE MIBOB B Mpeaenax 4-6°C - paBHbIM IyTH
¢unpTpanuu B 00x0/1 achaabTOBBIX HIMOHOK, METAIUTMYECKUX WIIM PE3UHOBBIX Tuadparm c
y4eTOM MyTH (PUIBTpALUU HA JITMHE [IEMEHTUPYEMbIX MU OMTYMUHU3UPOBAHHBIX YYACTKOB
IIBOB MEXAY AMadparMamMy U MINOHKAMU;

- IPU U3MEHEHUHU TEMIIepaTypbl OETOHA B 30HE MIBOB CBbIlIEe 6°C - paBHBIM TOJBKO ITyTH
¢unbTpanuu B 00X0a ac(haabTOBBIX HINOHOK, METAJUIMUECKUX WM PE3UHOBBIX quadparm 0e3
y4eTa MyTh (PUIbTpalKy Ha JUIMHE [EMEHTUPYEMbIX WM OUTYMUHHU3UPOBAHHBIX YYaCTKOB
IIBOB.
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Pucynok 9 - CxeMbl pacrooKeHusl yIUIOTHEHUH B MOCTOSHHBIX J1Ie(OpPMAIMOHHBIX IIBaX
IJIOTHMH Ha CKaJIbHOM (a, 0) U HECKaJIbHOM (B, T') ocHOBaHUsIX 1 - moB, t = 0,5 - 1 cm; 2 - 1I0B,
t=0,1-03cm;3-moB,t=1-2cMm;4-moB,t=25cMm; 5, 6,7 - COOTBETCTBEHHO
BEPTUKATBHOE, TOPU3OHTAIILHOE U KOHTYPHOE YIUIOTHEHHUS;

8 - npeHaxHOE YyCTPOUCTBO; 9 - cMoTpoBas maxTta; 10 - cMoTpoBas rajepes



a

a I

\N 770\

7 N\
Y )\

O

Pucynok 10 - CxeMbI OCHOBHBIX YILUIOTHEHHMH J1e()OPMAITHOHHBIX MIBOB OETOHHBIX H

Kene300€eTOHHBIX IUTOTHH

a - TuadparMbl U3 METajlia, Pe3UHBI U IUIACTUYECKUX Macc; O - ITMOHKU U IPOKIAIKU U3
ac(haIbTOBBIX MAaTEPHAJIOB; B - UHHEKIIMOHHBIC (IIEMEHTAINSA M OUTYMU3AIHs) YIDIOTHCHHS; T
- Opychss W THTHl U3 OeToHa W xene3o0eToHa; | - MeTalIMYecKHe JUCTHI; 2 -
npopuiIupoBaHHas pe3uHa; 3 - acanabToBas MacTuka; 4 - Kene300eTOHHas IUINTa; S5 -
CKBaYKHHBI ISl [IEMEHTAINH; - IIEMECHTAI[MOHHBIE KJIAMlaHbl, 7 - JKeJIe300eTOHHBIN Opyc; 8 -

acganabToBasi THIPOU3OJIALIMOHHAS MPOKIAJKa

7.2.8. B mpoeKTe ciaeayeT BBITOIHATH OMOHOJIMYMBAHUE BPEMEHHBIX BEPTHKAJIbHBIX
CTPOUTENBHBIX IIBOB J0 MOABbEMa YPOBHSA BOJBI Hepej IoTHHOW. CpoKH U MOPSAIOK
OMOHOJIMYMBAHUSI MEKCTOJI0YAThIX IIBOB CJEAYyET Ha3HayaTh MCXOJs U3 IPOEKTHOU
TeMIIepaTypbl OMOHOJINYMBAHUS MacCHBa C y4€TOM TEMIIEpaTypHOTO M3ruda cTojO0B U
MCITOJIb30BAHUS €€ IS YIIyUIICHHs] HAPSYKEHHOTO COCTOSIHUS IJTIOTHHBI.

7.2.9. Ilpu mpoeKTUpPOBaHUU IUIOTUH JOIYCKAeTCs MpeayCcCMaTpuBaTh YCTPOMCTBO
BPEMEHHBIX PACIIMPEHHBIX IIBOB, 3aMOJHIEMbIX O€TOHOM (3aMbIkaroniue 0soku). Cpoku
OMOHOJIMYMBAHNS PACUIMPEHHBIX IIBOB CIEAYET yCTAaHABIMBATh C YYETOM BBIPABHUBAHMS
TEeMIIepaTyp MeXJy OETOHHBIMA MacCUBaMU M OKPY>KaloIlel cpeioil, CTaOMIn3auu 0caioK
Y HaIllOJIHEHHS BOJOXPAHWIIMILA.

7.3 BomocOpocHBI€, BOAOCITYCKHEIE M BOAOBBITYCKHBIE COOPYKEHUA
7.3.1. B OeToHHBIX U ’KeNe300€TOHHBIX IJIOTHHAX MOTYT yCTpauBaTbCs BOJOCOPOCHI,
BOJIOCITYCKH U BOJIOBBIITYCKH.
7.3.2. JlnuHy BOJOCAMBHOrO ()pOHTA IJIOTHUHBI, pa3MEPhl U YHUCIO MPOJIETOB
MOBEPXHOCTHBIX U TIYOMHHBIX BOJONPOIYCKHBIX YCTpPOMCTB cieayeT HNpUHUMAaTh Ha



OCHOBAaHHUM TE€XHUKO-3KOHOMHUYECKHX PACUYETOB BAPUAHTOB B 3aBUCUMOCTH OT BEJIUYMHBI
COPOCHOT0 pacxoj/ia OCHOBHOT'O PAacUETHOTO CJydas, yCTaHABJIMBAEMOU B COOTBETCTBUU CO
CHull PK 3.04- 01 u monmyCTHMBIX NMPH JaHHBIX T€OJOTMYECKUX YCIOBUSAX YAECIbHBIX
PacxoJ0B BOJIbI; C YUETOM BJIMSIHUSI TIOTOKA HA PYCJIO PEKU U pabOTy APYTUX COOPYKEHHI
TUAPOY3JIa, TPEOOBAHWN K THAPABINYCCKOMY PEXKHUMY PYCIOBOTO TOTOKa B Obedax u
M3MEHEHHMs YPOBHEH BOJIbI B HUKHEM Obede, BI3BIBAEMOT0 AePOopMallUiIMH pyciia U OEperoB.

Hns nnotun I, II u III ximaccoB HeoOXOAMMO MPOU3BOJAUTH CPaBHEHHE
TEXHUKOAPKOHOMHYECKHX TMOKa3aTeleld pa3pabOTaHHBIX BapUaHTOB MO pe3yJbTaTam
TUAPABIMYECKUX pacueToB M Ja0OpaTOpHBIX HcciaenoBaHuil; mius miotuH [V kmacca
CpPaBHEHHE BAPUAHTOB CIIEIYET MPOU3BOJMUTH 110 PE3YJIbTaTaM T'MJIPABINYECKUX PACUETOB U
aHaJioraMm.

7.3.3. OCHOBHBIM TIPO(UIIEM OTOJIOBKOB BOJOCIUBHBIX IUIOTHH BCEX KJIACCOB CIEIYET
NpUHUMATh 0€3BaKyyMHbBIN MPOQUIb KPUBOIUHEIHOTO OUepTaHus, IUIABHO COMPATAIOIIUNCS
C BOJIOCIIMBHOM TPaHbIO INIOTHHBI. Y KJIIOH BOJOCIMBHOM T'PAHU U €€ MPOTSKEHHOCTD CIIEIYET
Ha3HA4YaTh UCXO/IS1 U3 KOHCTPYKTUBHBIX OCOOCHHOCTEN MPO(UIIS IIJIOTUHBHI .

OuepraHne OroJIOBKOB BOJOCIHMBHBIX IUIOTUH MPHU Hamopax A0 12 M gomyckaeTcs
MIPUHUMATh TpanelueuIaIbHbIM W MPAMOYTOJIbHBIM. [IpMeHeHre BaKyyMHBIX OTOJIOBKOB
JIOJDKHO OOOCHOBBIBATHCS TEXHUKO-3KOHOMUYECKUMU M THUIPABIMYECKUMHU pacueTamu, a
TAKKE€ UCCIEIOBAHUSIMU.

7.3.4. [Ipn npoeKTUPOBAHUU BOAOCOPOCHBIX COOPYKEHHH MIIOTUH U KPETUICHU HUKHETO
Obeda, 00TeKaeMbIX TOTOKOM BOJIBI CO CKOPOCTHIO CBEINIE 15 M/C, ciaemayeT mpeaycMaTpuBaTh

- IUJTABHOE OYEepPTaHHE OOTEKAEMBIX MOBEPXHOCTEH, 00ECIIeUNBAIOIIEEe OTCYTCTBUE WU
MUHHMAJIbHOE 3HaYEHUE OOIIET0 BaKyyMa; CrlIaKUBaHUE MECTHBIX HEPOBHOCTEH;

- TIOJBOJ BO3/lyXa B 30HBI BO3MOXXHOT'O BO3HUKHOBEHHMS KaBUTAIMU (Ma3bl-adpaTophl,
YCTYyTbI, AeGIEKTOPHl WM WX COYETAHUS C COOTBETCTBYIONIMMHU BO3IYXOIIOBOSIIUMU
YCTPOWCTBAMH, BBI3BIBAIOIIAE OTPHIB TPAH3UTHOTO MOTOKA M BO3IYXOHACBIIICHUE €TO
MIPUJOHHOTO U MIPUCTEHHBIX CJIOEB);

- UCTIOJIB30BaHUE OETOHOB C MOBBIIICHHOW KaBUTAIMOHHON CTOMKOCTBIO, B TOM YHCIIE
CIEUATIbHBIX OETOHOB HA OCHOBE MOJIMMEPHBIX BSIKYIIUX.

7.3.5 Ochb 1iiyOMHHOTO BOJOCOpOca clielyeT NMPOEKTUPOBATH MPSIMOJIUHEHHOM.
KpuBonuHeliHyo 0OCh J0MyCKaeTcs MNPUHUMATh B CiIydasX, KOTJa 3TO BBI3bIBACTCS
YCIOBUSIMH OOIIEH KOMIIOHOBKU THAPOY3Jia U TPeOyeT CHEelUalbHBIX THAPABIMYECKUX
PacUETOB U UCCIENOBAHUM.

BricoTHOE TO0KEHNE OTOJOBKA M HAKJIOH OCH TIyOMHHOTO BOJOCOpOCca clienyeT
Ha3Ha4yaTh C y4YETOM KOHCTPYKTHUBHBIX OCOOCHHOCTEH IJIOTHHBI M KOHILIEBOTO Yy4YacTKa
BOJOCOpOCa, AMana3oHa U3MEHEHHUsI YPOBHEW BOJBI B BEpXHEM Obede, OMpeaensieMoro mo
CXeMe MPOITYyCKa Pacxoa0B.



KpoMku BXOgHOTO ceueHHsl TIIyOMHHBIX BOJOCOPOCOB JIOJKHBI MMEThH IJIABHOE
oueptanue. [lnomans KUBOro cedeHHs TITyOMHHBIX BOJAOCOPOCOB Ha BBIXOJHOM YYacTKe
CJIETyeT, KaK MPaBUjIo, MJIABHO YMEHbINATh.

[Ipu pacmonokeHnr KamMephl 3aTBOPOB BO BXOJHOM OTOJIOBKE WU B CpeAHEH dacTh
TpaKkTa MIyOMHHOTO BOJ0COpOCa HEOOXOUMO TIPETyCMaTPUBATh MTOABO/T BO3AyXa 3a 3aTBOPHI
. YCcThe a’palMoOHHOMN IaxThl CIEAYEeT MaKCHUMaJbHO (10 KOHCTPYKTHBHBIM YCIIOBHSIM
BOJIOCOpOCA) MPUOIKATh K 3aTBOPY; OHO JOJKHO OBITh 3aIlMIIEHO OT MOMaJaHus CTPyU U
OpBI3T BOJIBI.

7.3.6 KOHCTPYKIMIO KOHUEBBIX YYaCTKOB MOBEPXHOCTHOI'O U INIyOMHHOTO BOJIOCOPOCOB
IJIOTHHBI CJIEAYET BHIOMPATh B 3aBUCUMOCTH OT BEIWYWHBI YIEIHHOTO pacxoja BOJBI Ha
BBIX0JIC, XapaKTEPUCTUK TPYHTOB OCHOBAaHMS, a TakKKe TPEOOBAaHWU, MPECIBSIBISIEMBIX K
OCHOBHBIM THIPABINYECKAM PEKUMaM COTPSDKEHUS OhedoB.

7.3.7 1lpu MOBEPXHOCTHOM pEKUME CONpspKeHUs ObepoB B KOHIIE BOIOCOpOCa clieayeT
MpeayCcMaTpuBaTh HOCOK-YCTYI C TOPHU3OHTAJIBHOW WM HAKJIOHHOW IOBEPXHOCTHIO,
CO3/IAfOIINN HE3aTOIUICHHBIN PEXXHUM, TIPU 3TOM MPBIKOK JOHKEH OBITh YCTOWYUBBIM; TIOTOK
HE JIOJDKEH BBI3BIBATH OMACHOTO pa3MblBa pyclia M OEperoB peKd Ha MPHIIETAIOIEM K
COOpYXKeHUIO ydacTke. [[0BepXHOCTHBIN PEXUM COMPSKEHUS CIIETyeT TPUHUMATh C Yy4eTOM
MPOMyCcKa JIbJia U JPYTHUX TIABAIOIINX TEJ.

7.3.8 IIpu TOHHOM pexuMe COMPsKeHUs ObeOB ClIeIyeT MpelyCMaTPUBATh COTIPSKCHUE
BOJIOCTMBHOM TIOBEPXHOCTH C BOJOOOEM TUIaBHBIM WU C HEOONBIIUM yCTymoM. OTMETKY
MMOBEPXHOCTH BOJ000ST M pUCOEPMBI, MX ITTUHY M TOJIIMHY CIEAYyeT Ha3HAYaTh HA OCHOBAHHUH
THIPABINYCCKAX HCCICJOBAaHUN M TEXHHUKO-DKOHOMHYECKOTO CpaBHEHHUS BapUaHTOB C
Y4ETOM BCETO KOMIUICKCA MEPOTIPUATHNA, BIUSIONINX HA THAPABINICCKUAC YCIOBHS B HUKHEM
Obede (racutenu 3HEPruu, co3Aarolue o0pa3oBaHUe 3aTOIIEHHOTO MPBDKKA Ha BOJ000E U
OJIarONPUATHBIC YCIOBHUS JJII MAaHEBPUPOBAHHS 3aTBOPAMU; TEPEXOIHBIC KPEIUICHHSI OT
0eTOHHOI prcOEepPMBI K HE3aKPEIJICHHOMY PYCITy, KOBIII 32 TIEPEXOHBIM KPEIJICHUEM U JIp.).

[Tpy HEOOXOAMMOCTH CIIeAyeT MpeayCMaTPUBATh MEPOTIPHUATHUS 10 TPOITYCKY BOJBI U
JhJa B TIEPUOJ] CTPOUTENIHCTBA TUIOTHHBI.

7.3.9 Ilpu compspbkenun 0beoB OTOPOCOM CTPYHM B KOHIIE BOAOCOpOCa CleAyeT
mpeaycMaTpuBaTh HOCOK-TPAMILINH, OTOPachIBAIOIMIMKA MOTOK BOJABI B HIDKHHEN Obed Ha
0e30macHOe NIl COOPYKCHHH PAacCTOSHUE, a B Y3KHUX CTBOPAX - MCKJIIOYAIONINI OTMacHOe
BO3JICIICTBUE NMOTOKA Ha Oepera.

B ciyuae cnaGo TpemmHOBATOTO OCHOBAHHSI B MECTE IMAJICHUS BOJbI, HA OCHOBAaHHHU
THAPABINYECKUX PACYETOB W HCCIENOBAHUU CIEIyeT MpeAyCMaTpUBATh CIEHHaIbHbIC
MeponpusaTUsl Jyisi oOecredeHrns HeoOXOAMMON MHTEHCUBHOCTH TallleHUS YHEPTUU BOJIBI:
YCTPOMCTBO BOJOOOWHOTO KOJOJIA WU MCKYCCTBEHHOH SIMBI pa3MbIBa, Paccpe0OTOUYCHHE
cOpOCHOTO TIOTOKA TI0 OOJIBIIEH TUTOIIAAN TTOCPEACTBOM MHOTOSPYCHBIX HOCKOB-TPAMILIMHOB
, PACCEHBAIOIINX TPAMIUTHHOB, PACHICTIMTECH H T.11.

7.4 ConpspkeHns INIOTHH C OCHOBAaHHEM



7.4.1 Y nanenue (cbeM) IpyHTa B OCHOBAaHUH IJIOTHHBI JJOJDKHO OBITh MUHUMAJIBHBIM H
000CHOBAHO pacyeTaMH IUIOTUH HAa TPOYHOCTh U YCTOWYHUBOCTH C YIETOM MEPOIPUITHH IO
YKPEIUICHUIO TPyHTa OCHOBAHUAI.

7.4.2 BrIpaBHUBaHUE KOHTAKTHBIX IMOBEPXHOCTEH CKAJIBHBIX OCHOBAaHWM OETOHHBIX
MJIOTUH He aomyckaercs. CoOmpsokeHHE apoOYHBIX M apOYHO-TPABUTAIMOHHBIX TUIOTHH C
KOCOTOPHBIMU y4aCTKaMU OCHOBAHMSI CJIEyET MPOU3BOIUTH KaK MPaBUIIO, 0€3 YCTYTOB.

7.4.3 Tlpu npoexTUpoBaHUU OCETOHHBIX U KEJIE300€TOHHBIX IUIOTHUH, B CJIydae
HEOOXOJAMMOCTH, CIEIYET MPEAYyCMATPUBATh MEPOTPUSITHS IO YJIYUIICHUIO MPOYHOCTHBIX,
nehOpPMaIMOHHBIX U (DHIBTPAITMOHHBIX CBOMCTB TPYHTOB OCHOBAHUM:

- 3aKpEIUICHNE U YIUIOTHEHUE TPYHTOB OCHOBAHMSI HIJIA €r0 YaCTH IIEMEHTAITMOHHBIMU WJTU
JIPYTUMH BSOKYIIIUMH PACTBOPAMH;

- IPECHUPOBAHNE TIMHUCTHIX BOJIOHACKHIINICHHBIX TPYHTOB;

- YCTPOMCTBO MOANOPHBIX CTEH, MOACPKUBAIOIINX CKIOHBI U OTKOCHI MACCHUBOB,

- aHKEPOBKY HEYCTOWYMBBIX CKaJbHBIX MaCCHUBOB;

- pa3zesiKy TOPHBIM CIIOCOOOM KPYIHBIX TPEIIUH, Pa3JOMOB U MYCTOT B CKAJIbHBIX
MacCUBaX C MOCIEAYIOUIUM 3al0JIHEHUEM HX OETOHOM WIIM kKeJe300€TOHOM B BHUJE
OTJIEJBHBIX TPOOOK, MIMOHOK, CIUTONTHBIX MOJIOC HJIA PEIIETOK.

7.4.4 Bo Bcex ciydasix, KOrJja OCHOBAHHUE CJIOXKEHO (PUIbTPYIOIIUMH clado
BOJIOYCTOWYUBBIMU W OBICTPOPACTBOPUMBIMH TPYHTAMH, HEOOXOJIUMO MpEeayCMaTpUBATh
IPOTUBOPMIBTPALIMOHHBIE U JPEHAaXKHbIE ycTpoucTBa. [Ipu rpyHTax, yCTOMUUBBIX MPOTUB
XUMHUYECKOW M MEXaHU4ecKo cy(¢o3uu, Takue yCTPONCTBA JOJDKHBI OBITH 00OCHOBaHBI
TEXHUKO-2KOHOMHYECKHUMH pacyeTaMu.

[TpoTrBOGUIBTPAIMOHHEIE U IPCHAKHBIC YCTPOUCTBA B OCHOBAHUH TIOTHHBI HAJIJICHKHUT
COMpsTraTh C AHAJOTHYHBIMH YCTPOMCTBAMHM B Oeperax W B NPUMBIKAIOMIMUX K TUIOTHHE
COOPY’KEHHUAX THIPOY3JIa.

7.4.5 TlpoTuBOGUIBTPAIIMOHHYIO 3aBECY CIEAyET MpeyCMaTpUBaTh, KaK MPaBUiIo, 110
c1a00BOJIONTPOHUIIAEMBIX WIIH MPAKTUYECKH BOJOHEIPOHUIIAEMBIX TPYHTOB. [ TyOrHa 3aBeChI
MIpU OTCYTCTBUU BOJIOYNOpA OMPEACIISIETCS PACUETOM C YYETOM UHKEHEPHO-T€OJOTHUECKUX

YCIJIOBUI, TPOHUIIAEMOCTH IPYHTOB, BEJITMUYUHBI IPOTUBOABICHUS B OCHOBAHUY TJIOTUHBI,
HaJIWMYUs IpeHaka u T.1.

7.4.6 Kputnueckue cpeiHIE TpaJMeHThl HAallopa Ha MPOTUBO(DUILTpAIIMOHHOM 3aBece Icr,
T CIIeAyeT IPUHUMATh:

1) 115t HeCKaJbHBIX TPYHTOB OCHOBAHUS - B COOTBETCTBHHM € 11.9.1.3;

2) TSl CKaTbHBIX TPYHTOB OCHOBAHUS

IL'.I". L !IIL |!'.|'I.'i'i' n
4



rae Ia dm - AOTYCTHMBIH IDAJIMCHT HAIOpa Ha 3aBece, IPUHIMACMBIH B COOTBETCTBHH CO

CHuIIPK 3.04-04;

Y
- KOO(PPUIIUEHT HAIC)KHOCTH O OTBETCTBEHHOCTU COOpYKeHusl, cM. Tabmnuiry 4.

Tabmmia 4- KoapdunmerT Haie:kHOCTH IO OTBETCTBEHHOCTH COOPYKEHHUA

n

KOB(i)(I)I/ILII/IeHT HAJACKHOCTH IO OTBETCTBEHHOCTU COOPYIKCHUSA

In

IIPU pacyere 0 PEAEIbHBIM COCTOSHUAM

Knacc orBeTcTBeHHOCTH COOPYIKCHUSA

MIEPBOM rPyIIIBI BTOPOM TPYyMIIbI
I 1,25 1,0
II 1,20 1,0
I 1,15 1,0
v 1,10 1,0

8. OCHOBHBIE PACUETHBIE ITOJIOXEHUA

8.1 Harpy3ku, BO3ACHCTBHA 1 HX COYCTaHUSA

8.1.1 Harpy3ku, BO3I€MCTBUS M MX COYETAaHUS Ha OCTOHHBIC U JKeJIe300€TOHHBIE TIJIOTHHBI
cnenyet onpenensath corsiacHo CHull PK 3.04-01, CHull PK 3.04-04, nactosiero pazaena u
pazaena 13.

8.1.2 Tlpu pacyeTax IUIOTUH Ha OCHOBHBIE COYETAHUSI Harpy30K U BO3ACHCTBUMN clieyeT
YYHUTHIBATH:

MIOCTOSTHHBIC HATPY3KH H BO3JCHCTBHA:

1) coOCTBEHHBIN BEC COOPYXKEHHUsI, BKJIIOUAsi BEC MOCTOSHHOTO TEXHOJIOTHUUYECKOTO
o0opynoBaHus (3aTBOPHI, MOAHEMHBIC MEXAHU3MBI U TIP.), MECTOPACIIONIOKEHHE KOTOPOTO Ha
COOPYKEHUU HE MEHSETCS B MPOIIECCE IKCIUTyaTalluu;

2) cuIoBOE BO3JICMCTBUE BOJBI P HOpMaibHOM noanopHoM yposHe (HITY) Bepxnero
obeda, ypoBHe HUKHETO Obeda, COOTBETCTBYIOUIEM IMPOIYCKY Yepe3 COOpYyKeHHue
MHHUMAJIbHOTO MO TEXHOJIOTMYECKUM M HKOJOTHYECKMM TpeOOBaHUSIM pacxoja u
HOpPMAJILHOM paboTe IPeHAKHBIX U MPOTUBOGUIBTPAIIMOHHBIX YCTPOUCTB:

- JIaBJICHUE BOJbI HA BEPXOBYIO U HU30BYIO T'PAHU IIOTUHBI;

- IPUTPY3Ka OCHOBAHUS CO CTOPOHBI BEPXHETO M HIKHETO ObeOB;

- CHJIOBOE BO3JICHCTBUE (PUIBTPYIOIIEHCS BOJIBI;

3) Bec rpyHTa, CABUTAIONIETOCS BMECTE C IJIOTUHOM, U OOKOBOE JaBJICHUE TPYHTA CO
CTOPOHBI BEPX HETO U HIKHETO ObeoB;



BpEMEHHbIE JUTUTECIbHBIE HATPY3KH H BO3 JICHCTBHUA:

4) naBjeHuEe HAHOCOB, OTJIOKUBIIKMXCS TIEPE/I INIOTUHOM;

5) TemmnepatypHbI€ BO3JICHCTBUS, ONpEAEIsieMbIe JIJII ToJa CO CPeHEH aMIUIUTYyd0M
KOJIeOaHUN CpeTHEMECSIYHBIX TEMITEPATYD;

6) MOpPOBOE JIaBJICHUE B BOJIOHACHIIIEHHOM I'PYHTE MPU HOPMAJIbHOU paboTe JpEeHANKHBIX
U IPOTUBO(MUIBTPAIIMOHHBIX ycTpolicTB, HITY B BepxHeM Obede 1 ypoBHE B HHXKHEM Obede,
COOTBETCTBYIOIIEM MUHUMAJIHHOMY IO TEXHOJOTHMYECKHUM U SKOJIOTHYECKUM TPEeOOBaHUSIM
pacxony;

KpaTKOBPEMEHHBIC HATPY3KH H BO3ACHCTBHUA:

7) cuioBO€ BO3JIEMCTBUE BOJBI MPU YPOBHSAX B BEPXHEM M HWKHEM Obedax,
COOTBETCTBYIOUIUX MPOIYCKY YEPe3 COOPYKEHUE Pacxojia OCHOBHOI'O PACUETHOTO Ciyuas,
ycranaBnuBaemoro B cootrBerctBuu co CHull PK 3.04-01 u HopmanbHO# paboTe IpeHaKHBIX
U IPOTUBO(MUIBTPALIMOHHBIX YCTPOUCTB (B3aMEH MOJIMYHKTA 2):

- IaBJICHUE BOJbI HA BEPXOBYIO M HU30BYIO T'PAaHU IJIOTUHBI;

- IPUTPY3Ka OCHOBAHUS CO CTOPOHBI BEPXHETO U HIKHETO ObeOB;

- CHJIOBOE BO3/ICHCTBHE (PUIBTPYIOIIEHCS BOJIBI;

- TMHAMUYECKHUE HArPy3KU;

8) maBiieHHE JbJa, ONpeAeIieMOe IPHU €ro CPEeHEN MHOTOJIETHEN TOJIUHE;

9) naBieHKE BOJIHBI, OIIPEAEIIEMOE P CPETHE MHOTOJIETHEN CKOPOCTH BETPA;

10) Harpy3ku OT MOABEMHBIX, MEPETPY30UHBIX, TPAHCIIOPTHBIX YCTPOUCTB U JAPYTUX
KOHCTPYKIIMH U MEXaHU3MOB (MOCTOBBIX U MOJIBECHBIX KPAHOB U T.11.);

11) Harpy3Kku OT IJIaBaOIIUX TEJl.

8.1.3 Ilpu pacuerax MJIOTHH Ha OCOOBIE COUYETAHUSI HAIPY30K M BO3AEHCTBHI ClIeyeT
YUYUTBIBATh TIOCTOSIHHBIE, BPEMEHHBIE [IJIUTEIbHbIC, KPAaTKOBPEMEHHBIE HArpy3Kh u
BO3JICHCTBUS M OJTHY U3 CIEIYIOINUX OCOOBIX HATPY30K U BO3/ICHCTBUM:

1) cuioBoe Bo3neicTBUE BOMABI NpU (popcupoBaHHOM TOANOpHOM ypoBHE (DITY)
BepxHero Obeda, ypoBHE HIKHET0 Obe(da, COOTBETCTBYIOIIEM MPOITYCKY Yepe3 COOPYyKeHHUE
pacxo/ia MOBEPOYHOI'O PACYETHOTO Cly4asi, ycTaHaBiauBaemMoro B cootBerctBuu co CHull PK
3.04-01 u HOpMaJIbHOM paboTe JPEHANKHBIX U TPOTUBOPUIBTPAIMOHHBIX YCTPOUCTB (B3aMEH
m.8.1.2, mm. 2, 7):

- TaBJIEHUE BOJbl HA BEPXOBYIO U HU30BYIO I'PaHU TIOTUHBI,

- MPUrpy3Ka OCHOBAHUS CO CTOPOHBI BEPXHET0 U HIKHETO Ohe(OB;

- CUJIOBOE€ BO3JICUCTBUE (DUIBTPYIOLIEHCS BOJIBI;

- TUHAMUYECKHUE HarPy3KU;

2) cunoBoO€ BO3ACHCTBUE BOABI, 00YCIOBICHHOE HAPYIIEHUEM OJTHOTO U3 APECHAXKHBIX WU
OJIHOTO U3 MPOTUBO(PHIBTPAIMOHHBIX ycTpoiicTB, mpu HIIY B BepxHem Obede U ypoBHE B
HIKHEM Obe(e, COOTBETCTBYIOIIIEM MUHUMATHLHOMY 10 TEXHOJIOTUIECKAM U SKOJIOTUUECKUM
TpeboBaHUsSIM pacxoay (B3ameH 11.8.1.2, mm. 2, 6):

- JIaBJICHUE BOJbI HA BEPXOBYIO U HU30BYIO T'PAHU IIOTUHBI;



- IPUTPY3Ka OCHOBAHUS CO CTOPOHBI BEPXHETO U HIKHETO ObeoB;

- CUJIOBOE BO3/ICMCTBUE (PUIIBTPYIOLIEHCS BOJBL;

- IOPOBOE JAaBJIEHUE B BOJIOHACHIIIEHHOM I'PYHTE OCHOBAHUS;

3) TemniepaTypHble BO3ACHCTBUS, ONpEeNsieMble sl ToAa ¢ MAKCUMAaIbHOW aMIUIUTYAOU
KOoJICOAHUN CpEeIHEMECSYHBIX TEeMIIEpaTyp, a TakXKe ISl ToJla ¢ MaKCUMaJIbHO HU3KOU
CpeaHEMeCSYHON TeMrneparypoit (B3amen 1.8.1.2, om. 5);

4) namieHue NbJia, OMpeeasieMoe NP MaKCUMaJIbHOM MHOTOJIETHEH TOJIIIUHE JIbJa C
obecrnieueHHOCTHIO 1% (B3amen 1.8.1.2, mm. 8);

5) naBieHue BOJHBI, ONPEEIIEMOE MPU MAKCUMAIbHOW MHOTOJIETHEH CKOPOCTU BETpa
obecrieueHHOCTHIO 2% - nist coopyskennit | u Il xmaccoB u 4% - nns coopyxkennii 111 u IV
KJ1accoB (B3ameH 1.8.1.2, mm. 9);

6) ceiicMMYeCKHUE BO3CHCTBUA.

8.1.4 B ocHOBHBIE U 0COOBIE COUYETAHUSI HArPY30K U BO3JICUCTBUM CIEAYET BKIIOYAThH
TOJBKO T€ W3 KPATKOBPEMEHHBIX HArpy30K W BozueuctBuil (1m.8.1.2, mo. 7, 8, 9, 10, 11),
KOTOPBIE MOTYT JIECTBOBATH OJJTHOBPEMEHHO.

8.1.5 Ilpu onpeneneHun BeIUUUHBI MPUTPY3KH OCHOBAHUS BOJOW B BEPXHEM M HIKHEM
obedax (m.8.1.2, mm. 2, 7; n.8.1.3, nm. 1, 2) HeoOXOAMMO YUYUTHIBATh Pa3HUILY B JAaBICHUU
BOJIbl HA OCHOBAHHE JI0 ¥ MOCJIE BO3BEICHUS COOPYKEHHUSI.

8.1.6 Harpy3ku 1 BO3I€UCTBUS IJISI CTPOUTEIIHBHOTO MEPUOJa TIIOTUHBI 1 PEMOHTHOTO
ciyyas clielyeT NMPUHHUMATh MO0 OCHOBHOMY M OCOOOMY COYETAaHMSIM, & BEJIMYMHBI 3THUX
Harpy30K ¥ BO3JIEUCTBUM JOKHBI OMPEACNISITECA B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUM
BO3BEJCHUS U PEMOHTA COOPYKEHUS.

8.1.7 Harpy3ku u BO3E€HCTBHS TOJKHBI IPUHUMATHCS B HanboJiee He0IaronpusiTHbIX, HO
BO3MOKHBIX COUETAHUSAX OTAEJIBHO JJISl KCIUTYaTallHOHHOTO M CTPOUTEIBHOIO MEPHUOIOB.

8.1.8 KoadpuuneHt HageKHOCTH MO HArpy3kaM IpH pacyeTe IUIOTHH CIEeayeT
npuHUMaTh 1o Tabmnwuie 5.

8.1.9 Ilpu pacuere oOiIel MPOYHOCTH U YCTOWYHMBOCTHU IUIOTUH KOA(DPULIHEHTHI
HaJIe)KHOCTU MO Harpy3ke sl COOCTBEHHOTO Beca, TEMIEPaTypPHBIX, BIAXKHOCTHBIX U
OUHAMUYECKUX BO3JECHCTBUM, a TAKKE ISl BCEX T'PYHTOBBIX HAarpy30K IpPU PACUYETHBIX
3HAYCHUSX XAPAKTEPUCTUK TPYHTOB
tgay ;o Vi
JOJKHBI TPUHUMATHCS. PABHBIMU €JIUHHUIIE.

8.1.10 ITnotHocTh 6etona mis twiotul I, 11 u Il knaccoB crenyer onpeaensaTb Ha OCHOBE
PE3yIBTATOB UCTIHITAHUS 00PA3IIOB, U3TOTOBJICHHBIX U3 IO TOOPAHHBIX COCTAaBOB OETOHA.

[TInoTHOCTH GeToHa aiist moTuH IV Kiacca - Bo Bcex caydasx, a aist miotuH 1, I u 111
KJIACCOB - Ha MPEABAPUTEIbHBIX CTAAUAX MPOCKTUPOBAHUSA JOMYCKAECTCS MPUHUMATH IO
TaoOmure. 6.



HpI/I OTCYTCTBHH HAaHHBIX O IINIOTHOCTH 3allOJJHHUTCIIA IINIOTHOCTH OeToHa ciaeaycer

MIPUHUMATB IIPU MNIOTHOCTHU 3anoyHuTens 2650 - 2700 Kr/M>.
8.1.11 MHTEeHCHBHOCTH HaBJIEHUs BOJABI HAa HApPY)KHbIE TPAaHU IUIOTHUHBI CIEAYET
[IPUHUMATh PAaBHOW:

P (1-azq), roep’
- THApOCTaTHYECKOE AaBieHue, [1a;

oo J
- k03 purmenT 3¢HEeKTUBHOM MIOMIAAN TPOTUBOIABIICHUS B MaTepUae MIIOTHHBI,
onpenensseMbld B COOTBETCTBUH ¢ 11.8.1.15.
8.1.12 IHTeHCHUBHOCTD JIaBJCHUS BOJbI Ha CBOOOJHBIC MOBEPXHOCTH OCHOBAHHUS B
BEpXHEM U HIDKHEM Obedax (Mpurpys3Ka OCHOBaHMs) ClIeIyeT MPUHUMAThH PaBHOMN
p' (1 - ), roe aoy
- k03 purmeHT 3pPEeKTUBHOMN TIJIOIIAIU MPOTUBOIABIICHHS B TPYHTE OCHOBAHUS, CM. 1T
8.1.15.
[Ipurpy3ky ocHOBaHMSI B BEpXHEM M HUKHEM Obedax AOMYyCKaeTcs HE y4YUTHIBaTh B
pacyeTax yCTOMYMBOCTH U MPOYHOCTH:
- INIOTUH BCEX KJIACCOB BBICOTOM MeHee 60 M, pacIioNOKEHHBIX HAa CKAJIbHOM OCHOBAHUU;
- rwtotuH III u IV knaccoB, pacnoyioxEHHBIX HA HECKAJIBHBIX TPYHTAX;
- mmotuH | u Il ximaccoB BeicoTOM Ooiee 60 M, pacONOKEHHBIX Ha CKATbHOM OCHOBAHUU -
Ha MpeJBAPUTEIBbHBIX CTAAUSIX POCKTUPOBAHNS,
- uotuH | m Il knaccoB, pacroJIOKEHHBIX HA HECKAJIBHBIX TPYHTaX — Ha
MpeBAPUTEIbHBIX CTAAUSIX TPOCKTUPOBAHUS.
8.1.13 CunoBoe Bo3jeicTBUE (UIBTPYIOMIEHCS BOJBI CIEAYeT yYHTHIBAThH B BHIE (
Pucynok 11):
1) MOBEpPXHOCTHBIX CUJI HHTEHCUBHOCTBIO

p (car - azg),
5 HpI/IJ'IO)KeHHBIX 10 HOpMaJ'II/I K IMOAO0INBEC IIJIOTUHBI (HpOTI/IBOI[aBJIeHI/Ie), rac p -
TUAPOIMHAMHUYECKOE JJaBJIeHUE B TOTOKe PMIbTpytomieics Boabl, [1a, onpeaensemoe B

cooTBeTcTBUM C 11.8.1.14;
30 00BEMHBIX CHJI B OCHOBAHHWH IJIOTUHBI HHTCHCHBHOCTBIO

dr
) HpH‘leM I‘OpI/IBOHTaJ'IBHaH qu nu BepTI/IKaJII)HaH qu HpOGKHI/II/I BGKTOpa
qr

PaBHBI:
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Tabmma 5 - 3naueHna ko3 punpenTa HaJeKHOCTH II0 HArpy3Ke

v
IIPH pacdeTax Mo MpeAeIbHBIM COCTOSHHAM IEPBOH I'PYIIIIHI

3HauYeHUS 3HaYEHU S

K03 dunreHTa koa(dpunmenTa

HaJICKHOCTH HaJACKHOCTH
Harpy3ku u BozneicTBus 110 Harpy3Ke Harpy3sku u BozneicTBus 10 HATpy3Ke

Yr

JlaBneHue BO bl
HEMOCPEeACTBEHHO Ha
TIOBEPXHOCTH COOPYXKEHHSI U
OCHOBAaHHS; CUJIOBOE 1,0
BO3JIEHCTBHE (QUIBTPYIOMIEH
BOJIbI; BOJITHOBOE JIaBJICHHE;

TMMOPOBOEC TABJICHUEC

FI/IHpOCTaTI/I‘leCKOC JaBJICHHUC

moa3eMHBIX Bon Ha obOmenky 1,1 (0,9)
TOHHEJNEH

CoOCTBEHHBIN BEC COOPYKEHUS 1,05 (0.95)
(6e3 Beca rpyHTa)

Co6CTBeVHHLH”4 BeC 00HeIIoK 1.2 (0.8)
TyHHeJen

Bec rpyHTa (BepTHKAIBHOE 1.1 (0.9)
JTABJICHUE OT Beca TPyHTa)

BokoBoe maBnenune rpyHTa (CM. 1.2 (0.8)
npuM. 2 u 3 k Tabnuie)

JlaBrieHre HaHOCOB 1,2

JlaBieHMe OT HaMBITOTO
30JIOIIUTAKOBOTO, mijiaMoBoro u 1,0

T.II. MaTCpHUaIa

Iponomxenne Tabauipr 5

Harpy3kn oOT NHOIBEMHBIX
meperpy30uHbIX u 1,2
TPAHCIIOPTHBIX CPEICTB

Harpy31<1/1 OT HaBaJIOUHBbIX

1 1
royson 3 (1,0

Harpysku ot
CKJIaIUPYEMBIX

NoaeH,
rpy30B U
CTAallMOHAPHOTO
TeXHOJIOTHYECKOTO

1r

Harpys3ku OT NpCABApPUTECIHLHOIO0 HalPsXKCHUA

. 1,0
KOHCTPYKIIUH
HaATrpy3KH OT CYAOB (Bec, HaBall, IIIBAPTOBEIC 1 12
yIapHbIe) ’
JIEIOBbIE HArpy3KHU 1,1

yCHIIAS OT TEeMIEpPaTypHBIX U BIAKHOCTHBIX
BO3JIEUCTBUN, TPUHUMAEMBIX IO CIIpaBOYHbIM 1,1
W TUTEPATYPHBIM JTaHHBIM

CEeHCMHUYECKHE BO3AEHCTBUSA 1,0

m o
Harpys3kKku OT HOABHUIKHOI'O COCTAaBa KECJIC3HBIX U

aBTOMOOWIJIBHBIX JIOPOT PK 3.04-40

Harpy3k OT CKJIaJUPyeMbIX Ipy30B (Kpome
HaBAJIOYHBIX) Ha TEPPUTOPHUU TPYy30BBIX 1,2
MIPUYANIOB B IIpeienax

KpPaHOBBIX ITyTEH, MacCaKUPCKUX, CITYKEOHBIX
U IPYTUX NPUYAJIOB U HaOepEKHBIX

TO K€, 3a IpeaciiaMi KPpaHOBBIX HyTeﬁ n Ha

1,3
JPYTUX COOPYIKEHUSIX ’

[Iponomkenue Tabmuibl
HOpPMAaTUBHbIE  3HA4YEHUS

Ha Harpy3KH,

KOTOPBIX
YCTaHaBIIMBAIOTCSI HA OCHOBE CTaTUCTUYECKOU
00paboTku MHOTOJNIETHETO psina Habmonenut, Ctp.25 1,0
9KCHEPHUMEHTAIBHBIX HCCIIeJOBaHUH,
(aKTHYECKOTO H3MEPEHHS C Yy4eToM
KO3 pHIUEHTA JMHAMUYHOCTH

Hopmam CHull



000pyIOBaHMs; CHETOBEIE M 11 0O
BETPOBBIC HATPY3KH CHulI 2.01.07

- 85*
ITpumeganua: | YkazaHHBIE B CKOOKaxX 3HaUYEHUS KO3 GHUIIMEHTa HAASKHOCTH [0 HATPY3Ke OTHOCATCA K CIIydasM
, Korjaa HpI/IMeHeHI/Ie MHUHHUMAJIBHOTO 3HAYCHUA KO3(1)(1)I/IL[I/IeHTa HpI/IBOZ[I/IT K HaH60nee HCBBIFOI[HOMy
3aTPYyXKEHUI COOPDYXCHHUSI.
2 KoadhdurmeHT Hae:KHOCTH IO HATPY3Ke

ClleyeT NMPHHUMATh PaBHBIM €AMHUIIE Uil BCEX I'PYHTOBBIX HAarpy30K M COOCTBEHHOTO Beca COOPYKEHHS,
BBIYMCIICHHBIX C IPMMEHECHUEM PACUCTHBIX 3HAUCHUH XapaKTePUCTHK IPYHTOB (YICIBHOTO Beca U XapaKTePHCTHK
MPOYHOCTH) U MaTeprayioB (yIAeIpHOTO Beca O€TOHA U Jp.), ONPEICICHHBIX B COOTBETCTBHH CO CTPOUTEIHLHBIMHU

HOpMaMH ¥ NpaBHJIaMH Ha IPOEKTHPOBAaHME OCHOBAHMH M OTHEIBHBIX BHIOB COOPYKEHUH.
3 3nauenue kodddureHTa

1= 1.2 (0.8)

JUIS Harpy30Kk OOKOBOTO JaBJICHHS I'PyHTa CIeXyeT IPUMEHSATh IPH HCIOIb30BAHHMH HOPMATHUBHBIX 3HAYECHUH
XapaKTEePUCTUK TPyHTA.

Tabmmna 6- IIpoekTHas IUIOTHOCTH BOJOHACHIIIEHHOr0 OeToHa

[notHoCTS 3am0MHKUTENS, KI/M CpeHsisi INIOTHOCTh GETOHA, Kr/M> IIpU MaKCUMAaITbHON KPYIMHOCTH 3aITOTHUTEIS,

3 MM

40 80 120
2600-2650 2370 2410 2430
2660-2700 2400 2450 2470
2700-2750 2440 2490 2500

IIpy >TOM yAENbHBIA BEC I'PYHTa OCHOBAHWA NPUHUMAETCHA B BOJOHACHIIIEHHOM
COCTOSIHUM.
[Tpwu
dyy — const
B PaCYETHOM 00JIACTH OCHOBAaHMs HHTEHCHUBHOCTb OOBEMHBIX CHJI paBHA

qf
= Iy g

rIe

Ty

- TPAIMEHT TUAPOAMHAMUYECKOTO JaBJIeHUs, cM. 11.8.1.14;

3) 00BEMHBIX CHJI B BOJOHACBHIIMICHHBIX 30HAaX IJIOTHHBI, BKJIIOYAIOIIUX YacCTH
COOPYIKCHHSI, PACIIOJIOKESHHBIE MEXKy HAIOPHOW TPaHBIO M JPEHAKOM, a TaKKe MEXIY
MOJOIIBOM MJIOTUHBI U YPOBHEM HUXKHETO Obeha MHTEHCUBHOCTHIO

dg
, IPUYEM IOPU30HTANIEHAS ¢ W BEPTUKAIIbHAA g dy IIPOEKIU BEKTOPa

A



PaBHBI:

&
& i —5@%.§ 7
(7)
a
Giy = “‘g‘yﬂ?’%,ﬁ
(8)
HpI/I S9TOM y):[eJIBHBIﬁ BEC 6eTOHa HpI/IHI/IMaeTCSI B BOJOHACBIINIICHHOM COCTOAHUU.
[Ipn
a» 4 = const

B pacquHoﬁ o0acTn BOAJOHACBHIINICHHBIX 30H IINIOTHHBI HHTCHCUBHOCTD 00BEMHBIX CHII paBHa

g 'fﬁ‘alﬂ'.

Ecnu B BOJOHACBIIICHHBIX YaCTAX IIJIOTHUHBI 1 OCHOBAaHUA 3HAYCHUA KOC—)Cb(bI/IL[I/IeHTa 32

!

N3MCHAIOTCA CKa‘IKOO6p8,3HO OT 3HA4YCHUA a 2 J0 3HA4YCHUA 3"2, IMpu4ycMm

a>>a's,
, TO Ha TpaHUIle 00J1acTeH ¢ pa3IMIHBIMHA 3HAYECHUSIMHU a, CIelyeT NPHUKIA/bIBATH

HOPMAJIBHBIC K IMHHUHU pa3aciia oOnacreit IMOBCPXHOCTHBIC CHUJIbI MHTCHCHUBHOCTBIO

p (a2 - a)

, HarpaBJICHHbIE B CTOPOHY 00JIaCTH C

PP

a2
CunoBoe BO3/€HCTBUE (PUIBTPYIOLIEHCS BOABI CIEIYET YUUTHIBATh TOJIBKO B BHUC
NPOTUBOJABICHUS U OOBEMHBIX CUJI B OCHOBAHUHM IJIOTHHBI:
- pu pacyetax mwioTHH Il kmacca BeicoTol 6onee 60 M, pacHoOI0KEHHBIX Ha CKaJbHOM
OCHOBAHUH - BO BCEX CIIy4asX;
- pu pacuerax mwIoTuH | u 1l knaccoB, pacIonoKEHHBIX HA HECKAIIBHOM OCHOBAHHH - BO
BCEX CIIy4asiX.
CunoBoe Bo3jeiicTBHE (PUIBTPYIOIIEHCA BOJbI CIEIYET YUYUTHIBATh TOJBKO B BHUJE
IIPOTUBOAABIICHUSA:
- IPHU pacyeTax IUIOTHH BCEX KJIACCOB BBICOTOW MeHee 60 M, pacloJIOKEHHBIX Ha
CKAJIBHOM OCHOBAHHHU - BO BCEX CIIy4asx;
- ipu pacuerax m1oTuH Il u IV kitaccoB, pacnoyioKeHHbBIX Ha HECKAaJIbHOM OCHOBAHUM -
BO BCEX CIIy4asiX;



- nmpu pacuetax miotuH I u Il kmaccoB BeicoTOl Oosice 60 M, pacIoOJOKEHHBIX Ha
CKaJIbHOM OCHOBaHHWH, a Takxke IIoTHH [ m Il kiaccoB, pacnonoXeHHbIX HA HECKAJIbHOM
OCHOBAHUU - Ha MPEIBAPUTEIBHBIX CTAAUAX ITPOCKTUPOBAHMUS.

[Ipu 5TOM yJI€JIbHBIN BEC TPYHTA MPUHUMAETCS BO B3BECILICHHOM COCTOSIHUU.
8.1.14 3naueHus TUAPOIUHAMHYECKOTO TABJIEHUS P U €ro rpagueHTa
I ¥
B MTOTOKE (UIIBTPYIOMICHCS BOJBI B PACYCTHBIX 007ACTIX (PHIIBTPAIIMU OCHOBAHMS U TEJa
IJIOTHHBI OTNIPEACISAIOTCS (GUIBTPAIIMOHHBIMU pacueTaMu coryacHo .. 8.2.4.1-8.2.4.4.
Ha HapyXHBIX rpaHsaX MJIOTHUHBI U CBOOOJIHBIX MOBEPXHOCTSAX OCHOBAHUS B BEPXHEM U
HUKHEM Obedax 3HAUCHHs p COBIAJAIOT C BETUYMHON TUAPOCTATUYECKOTO IaBJICHHUS.
Ha nunuu, paznensioinedi BOJOHACHIIICHHYIO U CYXYyI0 YacTH IUIOTHHBI (KpuBas
nemnpeccun), p =0.
Ha nojomiBe mioTuHbI TUApOIMHAMUYECKOe qaBiieHue, [1a, onpenensercs no hopmye
p=(h,+hy)y,, 9)
rae hV — OpIHMHATa MbE30METPUUYECKOTO HAMOpa B PACCMATPUBAEMOM TOYKE IOJ

B3BEIIIUBAIOIIUM BO3 JEHCTBUEM HUXKHETO Obeda, M;
h— 70 K€, IpU QUIBTPALMH [0 ICHCTBHEM pac YeTHOro Haropa H M

Yy, - YACTBHBIH BEC BOJIBI, H/m.
3HaueHue h, ompesensieTcst Kak pasHOCTh OTMETOK YPOBHs BOJbI B HIJKHEM Obede u

paccMaTpruBaeMOM TOUKH.
JI1s1 1oTuH BeICOTOM MeHee 60 M Ha CKaJbHBIX OCHOBAHMSIX 3HAYCHUS hf JIOIyCKaeTCs

HaXOJWUTh 110 DIIOpaM, MPHUBEACHHBIM Ha Pucynke 12, mpu sToM BennmuuHy he mo ocu
IIEMCHTAIMOHHON 3aBeckl H, ¥ 10 OCH APEHaXHBIX YCTPOUCTB H i clieqyeT MPpHHUMATh 10

TaoOmune 7.
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Pucynok 11 - Omopsl mbe30MeTpHIeCKOro Hamopa 1o NOAOMBE IUIOTHHEI
a - IpaBUTAIIMOHHAs TJIOTHHA C IIEMEHTAIlMOHHOM 3aBecoil B OCHOBaHUH; O -
IpaBUTAlMOHHAs TUIOTUHA 0€3 IIEMEHTAllMOHHOW 3aBEChl; B - I'PaBUTALlMOHHASA IJIOTHHA C
MPOJIOJIBHON MOJIOCTBIO Y OCHOBAHMS; I' - I'PABUTALMOHHAS IJIOTUHA C PacUIMPEHHBIMU
IBaMH M MAacCHUBHO-KOHTpP(hOpC- Has MIOTHUHA; A - KOHTP(hOpCHAs MIOTHHA C TUIOCKUM
MEPEKPBITUEM; € - apOYHasl TUIOTUHA
8.1.15 3nauenus koadduureHTa a, CIeayeT IPHHIMATD!

- JUIsL KpYyITHOOOJIOMOYHBIX, TECYAHBIX U CHJIBHO TPEIIMHOBATHIX MOJIYCKAJIbHBIX TPYHTOB,
pac KpBIBILIMXCSI CTPOUTENBHBIX IIBOB M 30H PACTSKEHUS OCTOHA U CKAJIBHOI'O OCHOBAHUS
paBHbM 1,0

- ISl TIIMHUCTBIX TPYHTOB, a TaK)KE€ B CKATOW 30HE OETOHA U CKaJIbHOTO OCHOBAHUSA - 110
pe3yabTaTaM MCCIEI0BAHUI C YYETOM BOJONPOHUIIAEMOCTH OETOHA U I'PYHTOB OCHOBAaHUS,
peXuMa 3aloJIHEHUsT U KojeOaHuM ypOBHS BOJbl BOAOXPaHWIMING, 3(P(PEKTUBHOCTU



NPOTUBOGMIBTPALIMOHHBIX YCTPOMCTB HA HAIIOPHOM I'PaHU, B IIBAX IJIOTUHBI U OCHOBaHHH,
BKJIIOYasi OeperoBble MPUMbBIKAHMS; O BBIMOJIHEHUS IEPEUUCICHHBIX 3[1€Ch UCCIIEI0BAHNM, a
TAKKe IPH [PEIBAPUTEIIBHBIX PACUCTaX JOMYCKACTCS IPHHUMATH a, =0,5.
Cnenyer npunumars a, o= 0 B ciydasx:
- pacyeToB YCTOMYMBOCTH IUIOTHH BCEX KIJIACCOB U BUOB;
- pacyeTroB MPOYHOCTH IUIOTUH BCEX KJIACCOB C TMAPOU3OJUPYIOIIUM DKPaHOM Ha
HAaIOPHOW I'PaHy;
- pacyeToB IPOYHOCTH INUIOTHH BCEX KJIACCOB, PACIIOJI0XEHHBIX HAa HECKaJIbHOM
OCHOBAHHUH.

JomyckaeTcst IpUHUMATS a, 4= 0 B pacuerax npounoctu miotuH II, III, IV knaccos,

PaCIOJIOKCHHBIX Ha CKaAJIbLHOM OCHOBAHMUH.

i - 3 & | '
*- L™ < = _h' f ._[{ -.:lh

Pucynok 12 - Cxema CHIIOBOTO BO3AECHCTBHA BOABI

1 - cyxas 4acTh IUIOTUHBI; 2 - BOJOHACKIIIEHHAs YaCTh IUIOTUHBI; 3 - IPEHaX IUIOTUHBI,

4 - oObeMHbIE CUIIBI (PUIBTPYIOLIEHCS BOJbI B BOJIOHACHIIIEHHBIX 30HAX MJIOTUHBI; S -
JaBJIEHWE HAa HU30BYIO I'PaHb IUIOTHHBL, 6 - MPUTPYy3Ka OCHOBAHUSA CO CTOPOHBI HMXKHETO
Obeda; 7 - MPOTHBOJABIEHUE IO MOJOLIBE IUIOTHHBI, 8§ - JIpPEHaXX OCHOBaHUA; 9 -
LIEMEHTalMOHHAs 3aBeca; 10 - o0beMHbIe cuiibl (PUIBTPYIOUIEHCS BOJABI B OCHOBaHMH; 11 -
INPUTpy3Ka OCHOBAHMSI CO CTOPOHBI BepXxHero Owbeda; 12 - naBiieHHEe Ha BEPXOBYIO I'paHb

IIJTOTHUHBI



8.1.16 Tlpu pacuere ycroitunBocTH JaBieHue HaHo co P, KH co cTopoHbI BepxHero

Oobeda Ha 1 M JUIMHBI COOPYKEHUS JTOTYCKACTCS ONPEALNSTh M0 (opMyie

B, =05, 1g% 45"~ g,/ D)
(10)

rac
s

- y,HeHLHBIﬁ BCC I'PYHTA HAHOCOB BO B3BCHICHHOM COCTOSHHH, KH/M3;

Pys

- BBICOTA HAHOCOB MEpel INIOTUHOM, M;

B

- YroJI BHyTPEHHETO TPEHUS IPyHTa HAHOCOB, TPal.

8.1.17 TemnepaTypHble BO3AEUCTBUS CIECAYET MPUHUMATH O JAHHBIM MHOTOJIETHUX
HaOIIOJICHUI 3a TeMIepaTypod BO3ayXa B CTBOpPE IUIOTHHBI MU Ha OCHOBAaHWU MPOTHO3a
TEMIIEPATYPBI BOABI B BOJOXPAHWIHILIE.

8.1.18 lunamuueckre Harpy3Ku Ipyu OCYIIECTBICHUN COPOCOB BOJIbI CIEAYET ONPEACISITh
it ioTvH [ 1 11 kaccoB 1Mo pe3yibTaraM pacdyeToB U AKCHEPUMEHTAIbHBIX UCCIEA0OBAHUM,
st tnotuH 11 m IV knaccoB - mo pesynbTaTaMm pacyeToB WK aHATIOTaM.

8.1.19 IlopoBoe naBieHHE B IPyHTaX YUYUTHIBAETCS MPHU MPOBEPKE YCTOWUYMBOCTH HA
CIBUT U MPOTHO3€ OCAJIOK MJIOTUHBI TPU BO3BEJICHUM €€ Ha TJIMHUCTBIX TPYHTAX CO CPEAHUM

ko3 puieHToM GUIBTpaALII MEHEE 1072 M/CyT U KO3 (ULIHUEHTOM BOJOHACHILIEHUs Ooee
0,8.

8.1.20 BosnHOBBIE, JIENOBBIE U OT CYAOB HArpy3KH U BO3JICUCTBUSA CIIENyET IPUHUMATH I10
CHulI PK 3.04-40.

TaOmuia 7- 3HaueHua

Hu.w"Hd H Hdr"'rH:."

3HaueHus
H./H;uH;/H;

IIpU BUAC COUYCTAHUSA HArpy30K Ha IVIOTUHBL

ocHOBHEIE U ocoOwsle npu ®IIY m ocobble B ciiyyae HapylIeHUs
HOPMaJbHOH paboTte HOpManbHOH paboTsl
OpOTHBOGUIBTPAIMOHHBIX U NpPOTHBO(DHUIBTPAIMOHHBIX U

Buas mmotun
JIPEHAKHBIX YCTPOMCTB JIPEHAKHBIX YCTPOMCTB



IJIOTUHEL C IIJIOTHHEL 0€e3  IJIOTHHBEL C IUIOTHHBL 0e3
LIEMEHTAMOHHON I[€MEHTAIMOHHON ILIEMEHTAIMOHHON IIEMEHTAIlMOHHON

3aBecou 3aBECHI 3aBeCcou 3aBECHI
H/H, Hy/H, H;/H, H /H, H,/Hy Hy/H,
I'paBuTanmonnsie 6e3 monocTel y
OCHOBaHMA(PUCYHOK 7.2, a u 0):
I Kmacca
I knmacca 0,40 0,20 0,20 0,50 0,30 0,40
IT u IV xiaccos 0,40 0,15 0,15 0,50 0,20 0,30
0,30 0,05 0,05 0,35 0,10 0,10

I'paBuTanmoHHble ¢ TMPOJOJIBHON
MOJIOCTBI0 Y OCHOBaHUS(PUCYHOK
7 , B )

0,30 0,10 0,10 0,35 0,15 0,20
I -1V kmaccos

I'paBuTanMOHHBIE c
pacIIMpEeHHBIMH [IBAMH |
MacCHBHO-  KOHTpQoOpcHbIE  (

0,20 0,05 0,05 0,25 0,10 0,10
pucyuok 7, r) 1 -IV ’ ’ ’ ’ ’ ’
Iponomxernne Tabmuisr 7

Apounsie (pucynok 7, e) I-IV
KJIaccoB 0,40 0,20 0,20 0,60 0,35 0,40

[Ipumeuanne - 115t KOHTPOPCHBIX MIIOTHH C IFIOCKUM WIIM apOYHBIM TIEPEKPBHITHEM 3ITI0pPa IIbe30METPHUIECKOT0
HATopa NpH (QUIBTPAINH TIOJ ACHCTBHEM PacYeTHOro Haropa Hj MPHHUMACTCS 110 TPEYTOIbHUKY C OPAMHATON h

¢~ 0 Ha HI30BOM ITPaHK BEPXOBOrO KiIMHA IIOTHHEI (PucyHok 13, x).

8.2 Pacuer mrotuH

8.2.1 PacueTpl OCTOHHBIX U JKEJIE300€TOHHBIX TUIOTHH CIEAYET MPOU3BOJANTH 110 METOTY
IIPEEIbHBIX COCTOSIHUN:

- MpeaesibHbIE COCTOSIHUS MEPBOM TpyMNMbl (MO HEMPUTOAHOCTH K JKCILUTyaTalluu) -
pacueThl COOPY)KEHHUS Ha OOI[yI0 MPOYHOCTh M YCTOWYHUBOCTb, a TaKXe€ Ha MECTHYIO
MPOYHOCTH €T0 JIEMEHTOB;

- TIpeaeNbHbIe COCTOSHUS BTOPOW TPyMNMbl (IO HEMPUTOJHOCTH K HOPMAaJIbHOM
AKCIUTyaTalllM) - pacueThbl OCHOBAHUS HA MECTHYIO U (UIBTPALIUOHHYIO IPOYHOCTh, PACUETHI
COOpYXEHHsI 10 00pa3oBaHMUIO TpemUH U JedopmamusM, a TakXKe I0 PACKPBITHIO
CTPOUTEIILHBIX IIIBOB B OETOHHBIX U TPEIIUH B KEJI€300€TOHHBIX KOHCTPYKITUSX.

8.2.2 PacyeTbl OETOHHBIX M KE€JI€300€TOHHBIX IIOTUH JOJDKHBI MPOU3BOIUTHCS B
cootBercTBUU co CHull PK 3.04-01, CHull PK 3.04-04, CHull 2.06-08 u TpeboBaHusiMu
JTAHHOTO pa3jera.

8.2.3 Jlnst motuH I u Il xmaccoB B JIOMOTHEHUE K pacueTaM, Kak MpaBuio, HE0OX0IuMO
MpeIyCMaTpUBaTh MPOBEACHHUE 3KCIEPUMEHTAIBHBIX HccneqoBanui; 1 mwiotud Il u IV
KJIACCOB TaKWE MCCIICIOBAHMS JIOMTYCKACTCS BBITIOIHATD IMPU HaJIJIeXkKaIeM 000CHOBaHUHU.
Pacder mwioTHH Ha IPOYHOCTH H YCTOHIUBOCTD

8.2.4 Pacuer Ha 00IIyI0 TPOYHOCTH U YCTOHYUBOCTB, MO JehOpMAIIUsIM U IO PACKPBITHIO
TPEIUH, a TaKXKE PacueThl MO PACKPBITHIO CTPOUTENIHHBIX IIBOB C YYETOM OUYEPEIHOCTH



BO3BEACHUS IUIOTUHBI CIEIYET BBINOJIHITE JJISI BCEU IJIOTUHBI B LEJIOM WIH JUI OTAEIBHBIX
€€ CeKIMM (MM OTACIBHBIX CTOJI00B).

8.2.5 PacueTsl Ha MECTHYIO IPOYHOCTh U IO 00pPa30BaHUIO TPEUIUH CIEAYET MPOU3BOAUTD
JUISl OTJEIBHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB COOPYKEHHUS; IJii OETOHHBIX KOHCTPYKIIMM
pacyeTbl 1O OOpa30BaHUIO TPEIIMH CJIEAYEeT BBIMOJHATH TOJBKO MJi 3JIEMEHTOB,
OTPAaHUYEHHBIX CTPOUTEIIBHBIMU U KOHCTPYKTUBHBIMU IIBAMHU.

8.2.6 PacyeTsl IIIOTHH, UX OCHOBAHUW M OTHAEJBHBIX JJIEMEHTOB HAa IMPOYHOCTH H
YCTOMYUBOCTD CJEAYyET MPOU3BOAUTH JUIsl HanOoJiee HeOIaronpUsITHRIX PACUETHBIX CIIy4YacB
AKCIUIYaTallMOHHOTO ¥ CTPOUTENBHOTO MEPUOIOB C YYETOM IOCIEN0BATEILHOCTH BO3BEAECHUS
Y HarpyKEHHUS TIJIOTUHBL.

8.2.7 PacueT Npo4YHOCTH U YCTOMYMBOCTH YACTU IUIOTUH (IIyCKOBOH MpOoQuib) Bcex
KJIACCOB B CJIy4ae, KOrja IMPOEKTOM IPEAYCMOTPEHBI BO3BEICHUE U C1aYa B IKCIUIyaTalUIo
TUAPOY3JIa OTAEIbHBIMUA OYEPEASIMU, CIEAYET BBIMOJHIATh HA BCE HArPY3KU U BO3JIEUCTBUS,
YCTAaHOBJIEHHBIE [UIA PACCMAaTPUBAEMOrO JTana CTPOUTENBCTBA, NPU OTOM YCIOBHS
IPOYHOCTH IUIOTUH M YCTOMYMBOCTH ISl MEPUOJA BPEMEHHOW S3KCIUTyaTallud CIIENYET
IIPUHAMATh TAKMUMHU K€, KaK U I IEPUOJIA TOCTOSTHHOM DKCILTYaTalluH.

B mpoekre nomxkHa npenycmMaTpuUBaThCS OYEPEIHOCTb BO3BEACHHUS IUIOTUHBI U €€
OTJEJIbHBIX 3JIEMEHTOB, IIPU KOTOPOM yCWIIMS, BO3HUKAIOIIKNE B CTPOUTEIbHBINA MEPUOJI, HE
BBI3BIBAIOT HEOOXOJUMOCTH B JIOMOJHUTEIHHOM apMHUPOBAHUU WU APYTOM YTSDKEICHUH
COOpYKEHUS.

8.2.8 Pacuersl Ha npouHOCTh IWIOTHH [ u Il kimaccoB, BO3BOAMMBIX Ha CKaJIbHBIX
OCHOBAHUSX, CJIEIYET BHITOIHATh C IPUMEHEHUEM BBIYMCIUTENBHBIX METO/IOB T€OTEXHUKHU U
TEOPUU YIIPYTOCTU C YYETOM BO3MOKHOTO PACKPBITHS CTPOUTEIIBHBIX IIBOB B COOPYKEHNUHU U
TPELIUH B CKaJIJbHOM OCHOBAaHMM.

Pacuetsl Ha npouHOoCTh IOTHH | 1 II Ki1accoB, BO3BOAMMBIX HA HECKAIBbHBIX OCHOBAHUSIX,
HEOOXO/IMMO BBIMOJHATh C YUETOM MPOCTPAaHCTBEHHOM pabOThl (PyHIAaMEHTHOU IMIUTHI U
OPYTUX HECYIIUMX DJJIEMEHTOB KOHCTPYKUUHU. [Ipr 3TOM BHYTpPEHHHE YCHUIUS CIEAYET
ONpeAeNsaTh C YYETOM HEYIpyroro MNOBEIEHHS KOHCTPYKLIMH, BBI3BAHHOTO
TPEIMIMHOOOpa30oBaHUEM B O€TOHE, MPUHUMAS KECTKOCTH ceueHuil B coorBeTcTBUU co CHull
2.06-08.

Pacuersl Ha nipoyHocTs miiotul III u IV knaccoB, a Takke npenBapuUTeNbHbIE PACUEThI
miotiH | u Il KnaccoB cineayeT BBINOJHATH, KaK MPaBWIO, YIPOIIEHHBIMA METOAAMH
CTPOUTEIHLHON MEXAHUKHU.

8.2.9 PacueTsl Ha MPOYHOCTH IUIOTHH, KOTOpble OTHECEHH! K | mnm Il kimaccy Tonbko
BCJICICTBUE BO3MOXHBIX TSKEJIBIX MOCIEACTBUN IIPU HAPYLUIEHUM SKCIUIyaTaluu
BOJIOTIOANIOPHBIX TUJAPOTEXHUUYECKUX COOPYKEHHH, JOIMYCKAETCS MNPOU3BOAUTH
YIIPOIIEHHBIMU METOAAMU CTPOUTEIBHON MEXAHUKH.



8.2.10 Ilpu ompeneneHur HaAMPsSIKEHHO-AEHOPMUPOBAHHOTO COCTOSHUS TJIOTHUHBI U
OCHOBAHMUS METOJaMH TEOPHUHU YIPYrOCTH JOMYCKaeTCs paccMaTpuBaTh OETOH Kak
M30TPOIHBIN MaTepua, IpU 3TOM CIEIyET YUUTHIBATh:

- HaJM4Yue OPUEHTUPOBAHHBIX BJIOJb OCHU TUIOTHHBI MOJIOCTEH (ITPOJOJbHBIC TaliepeH,
MOMEIIEHHS] MAIIMHHOTO 3aJia TUAPOIIEKTPOCTAHIINMI U T.]1.) B ClIy4yae, €CJIM MaKCUMaJIbHbIN
13 TabapUTHBIX pa3MepOB MOMEPEYHOTO CEUEHUs MON0CTU cocTanisieT Oonee 10% mupuHbI
MOOIIBBI TJIOTUHBI;

- HaJlU4h€ OPUEHTUPOBAHHBIX B BEPTHKAIBHOM HAIPaBICHUM WU BJOJb MOTOKA
MoJjiocTel (pacuIMpeHHbIC BB, TYpOUMHHBIE BOJOBOJBI, MOIMEPEUHbIC Tajeperd U T.1I.) B
ciIy4ae, €CJIH TUIOIab TOPU3OHTAIBLHOTO CEYEHUS MOJIOCTU COCTaBsgeT Oomnee 5% momaau
TOPU30HTAIBLHOTO PACYETHOTO CEYEHUS TIOTHUHBI;

- paznuyue MPOYHOCTHBIX M Je(HOPMAIMOHHBIX XapaKTEPUCTUK MaTepuaia MIOTHHBI U
OCHOBAHU4;

- HEOJIHOPOJTHOCTh OCHOBAHUS M HAJIMYUE B HEM TPEILUH U PA3JIOMOB;

- BO3MOKHOCTb PACKPBITHSI CTPOUTEIBHBIX IBOB U HAPYIICHUS CIUIOIIHOCTH OCHOBAHUS B
PaCTSIHYThIX 30HaX C 00s3aTENbHBIM PACUE€TOM Ha MPOYHOCTH OOpa30OBaBIICHUCS MPHU STOM
BTOPUYHOU CUCTEMBI;

- OYEPEAHOCTh BO3BEACHUS, & TAK)KE CIIOCOOBI M CPOKM OMOHOJMYUBAHUS TIJIOTUHBI.

8.2.11 30HBI ¥ BeTUYHHA PACKPBITUS MEKCTOIOYATHIX U MEKOJIOYHBIX IITBOB CO CTOPOHBI
HU30BOW TpaHU IUIOTHUHBI, @ TAKXKE MEKCEKIIMOHHBIX IIIBOB B HEPa3pE3HBIX IIOTHHAX
OMPENEIISIIOTCS ¢ YYETOM COOCTBEHHOTO BECa COOPYKEHHUSI, TUPOCTATUUECKOTO JIaBICHUS U
TEMIIEPATYPHBIX BO3JICMCTBUN CTPOUTEIHHOIO M AKCIUIyaTAl[MOHHOTO MEPHOJIOB, YUUTHIBAS
HayaJIbHBIM PEXUM TBEpJICHHUS OCTOHA, TEMIEpaTypy 3aMbIKaHUS CTPOUTENIHHBIX IIBOB,
MOJIHOE OCTBhIBAHHME KIAJKH [0 CPEAHEMHOTOJETHEW SKCIUTyaTallMOHHOW TEeMIIepaTypbl
IJIOTUHBI M CE30HHBIE KOJICOAHUS TeMIIepaTypbl HApPY>KHOTO BO3JlyXa U BOJBI B
BOJIOXPaHUIIUILIE.

8.2.12 PacueTsl OETOHHBIX TUIOTUH Ha CEHCMUYECKHE BO3JACHCTBUS CJIEAYET BBIMOJIHATH B
COOTBETCTBHH ¢ TpeboBanmsimu Paznenal 3.

8.2.13 Tlpu pacuerax OETOHHBIX M KEJIE300€TOHHBIX TJIOTHH HEOOXOJMMO BBOIUTH
cieayromnme KodhPUIUeHTH:

- K03 OUITUEHT HAZIEKHOCTH TTO OTBETCTBEHHOCTH COOPYKCHUS
4"

, IPUHUMAaeMbIi 110 Tabauue 4;
- KOO PHUIHUEHTHI HaJIE)KHOCTH IO Harpy3Ke
L1

e

IPUHUMAaEMbIE 110 TaOIuIIe 5;
- K09(pPuUIUEHT coueTaHU HATPy30K
Vi



, IPUHUMAaeMbIii 1o Tabmuie §;
- KO3(pPpuuMeHT ycnoBuil paboThI
Vea

, MIPUHUMAaEMbIH 110 Tabsumiie 9.

Tabmma 8 - KoappummerT coueranms Harpy3ox

Tie
Koa¢pduuuneHnr coueranus Harpy3ok
CoueTaHus HAPY30K Tie
OcHOBHOE COYeTaHNE HATPY30K 1,0
Ocoboe coueTaHue Harpy30K 0,9
Jis meproia CTpONTENHCTBA FITH PEMOHTA 0,95

Tab6mma 9 - KosdpdumuenT ycroBuit paboThI

yﬂi‘

Kosddpunument

Busl pacueToB IIOTHH M (aKTOpbl, 0GyCIaBIMBAiOIIME BBEACHHE Kod(duumenTop YCTOBHH paboThI
yCIOBUH paboTHI Vi

1 Pacuernt YCTOP‘I‘IPIBOCTPI OETOHHBIX M 3KEJIe300C€TOHHBIX IIJIOTHH Ha TIIOJTyCKAaJIBHBIX H 1
HCCKAJIbHBIX OCHOBAHHUAX

2 Pacuetnl yCTOfI‘IHBOCTPI TpaBUTAllUOHHBIX H KOHTp(l)OpCHLIX IIJIOTUH Ha CKaJIbHBIX
O CHOBAaAQHMT I X
a) JUIA HOBerHOCTeﬁ CABUIa, MPOXOAAINHUX IO TpEeIIHMHAM B MAaCCHUBE OCHOBAHUS

0) I MOBEPXHOCTEM CIBHMIa, MPOXOAAIIMX MO KOHTAKTy OETOH - CKajla U B MacCUBE
OCHOBAHMS YaCTHYHO IO TPEIIMHAM, YACTUYHO 110 MOHOJIHTY

3 PacueTsl yCTOHYMBOCTH OEPEroBBIX YIIOPOB aPOYHBIX TUIOTHH 0,75
IHpomomxernne Tabauirr 9

4 Pacuetsl 001Ieit 1 MECTHOW IPOYHOCTH OETOHHBIX TUIOTHH:

a) 10 paCTsAKCHUIO!

JUI OCHOBHOT'O COUETaHMS Harpy30K M BO3JCHCTBUI 0,9
JUISl OCOOBIX COUeTaHWH HAarpy30K M BO3JeHCTBHN O3 yueTra 1
CEIICMUYECKHUX

JUIS1 OCOOBIX COUETaHNH HArpy30K C y4ETOM CEHCMUYECKUX 1

0) 10 CKATHIO:
JUTSl OCHOBHOT'O COUETaHUSI HArpy30K U BO3JIEHCTBUI 1
JUT 0COOBIX COYeTaHMI HArPy30K M BO3ICHCTBUI 1,1

5 Pacuetsl 0011Ie# ¥ MECTHON MPOYHOCTH KE1e300€TOHHBIX IUIOTHUH U



HX DJIEMEHTOB JUIS CIIy4aeB, KOTa ONPEACIIIONIeH sIBISeTCS

MIPOYHOCTH OETOHA B KOHCTPYKIUSX:

a) TUIMTHBIX U peOPUCTHIX MPH TONIIKHE TUITHI (pedpa) 60 cM u Goee 1,15
0) IUTMTHBIX ¥ PeOPHUCTHIX IPH TOJIIHHE IUTUTH (pedpa) meHee 60 cMm 1

6 Pacuetsl 0011Ie# ¥ MECTHON MPOYHOCTH KEIe300€TOHHBIX IUIOTHUH U

HX DJIEMEHTOB VIS CIIy9aeB, KOTAa ONPEACIIIONIEH sIBISETCS

MPOYHOCTh HEHAINPSraeMOW apMaTyphl:

a) ’KeIe300€TOHHBIX MIIEMEHTOB 1,1
0) cTanexene300eTOHHBIX KOHCTPYKITHHA 0,8

Il pu MmeaaHHASA
1 IIpu pacueTax MPOYHOCTH M YCTOHUMBOCTH apOYHBIX W apOYHO-TPABHTAIIMOHHBIX IUIOTHH KO3()(UIIMEHTHI
YCIIOBHIA PaOOTHI, IPUBEACHHBIC B TAOMHUIIE 9, CleqyeT YMHOXATh Ha KO3 PHUIIeHT

}lm‘a

3HAa4YCHUSA KOTOPOTO NPUBEJEHBI B . 12.2.9.
2 Ilpu pacyerax oOIIeii 1 MECTHOH MPOYHOCTH OETOHHBIX U JKEJIe300€TOHHBIX IJIOTHH BCEX BUJIOB JUIS CIIy4Yaces,
KOTJIa ONpEeNsIomel SBIIeTCs NMPOYHOCTh HANpATaeMoOil apMaryphl, a TaKkKe IPH YdeTe MHOTOKPAaTHO
MTOBTOPSIIOIIMXCA HAarpy30K Ha JJIEMEHTH IUIOTHH Ko3(duumeHTs! ycmoBuil pabOThl NPUHUMAIOTCS B
cootBercTBrM co CHull 2.06-08.

8.2.14 Ilpu pacuerax oOlei MPOYHOCTU U YCTOMUUBOCTHU TIJIOTUHBI, @ TAKXKE MECTHOU
MIPOYHOCTH OT ACJIbHBIX JIEMEHTOB JOHKHO COOJIIOIATHCS OTHO U3 CIICTYIONINX YCIOBHIA:

VYa Ve < .yc:d'Hl_
(1)

Yu V1:0a S VPR R, )
(12)
e
Va : Yie ,,}"m‘
- K03 pHUIMEeHTHI, TpHHUMaeMbIe coriracHo 11.8.2.4.10;
F, R - COOTBETCTBEHHO pacyeTHBIC 3HAUCHUS 00O0OIIECHHOTO CHJIOBOTO BO3JICHCTBUS U
0000IIEHHON HeCyIIeH CTOCOOHOCTH COOPYKEHHUS;

O
- pacUeTHOE 3HAUCHUC HATIPSKCHHS,

@ - GyHKIMS, B KOTOPOW ONpESIsAeTCs B 3aBUCUMOCTH OT XapaKTepa HalpsHKeHHO-
1e(OPMUPOBAHHOTO COCTOSIHUS TIIOTHHBL;

R.R
- COOTBETCTBEHHO pacyeTHBIC COMPOTUBIICHUS apMaTyphl U OETOHA, ONIpeesieMbIe B
cootBercTtBUU co CHull 2.06-08.



JUis pacyeTHOTo ciyyas, ONpeAessomero o0beM COOPYKEHHUSI WU €ro CTOUMOCTD,
npaBasi YaCTh HEPABEHCTBA JIOJKHA MPEBBIIIATH €ro JIEBYIO YacTh He Oosee uem Ha 10%.

8.2.15 B pacuerax OETOHHBIX TUIOTHH Ha OOIIYIO TPOYHOCTH, a TAKXKE MO AedopMaIusM B

ClIyJasiX, KOTJja B pacueTe HE YYUTHIBACTCS HAJIWYWE IIBOB, PACUCTHOE 3HAYCHUE MOJYJIS

nedopmany OETOHHOW KIIAJKH TTIOTHHBI Eb &

- JJId IIJIOTHH, BO3BCACHHBIX CTOJIOYATBIMH MAaCCHUBAMM WIIH C HepeBHSKOﬁ 0JI0KOB

MIllIa, ciexyer npuHUMATh:

OeTOHUPOBaHUS

Eirg = Ep[1 -0,04 (n; - )]
(13)

- AJI IINIOTHH, BO3BCACHHBIX MOCJIOMHBIM MCTOJO0M 6GTOHI/IpOBaHI/I}I

f
Esg = 0,75 Ey[1-0,04 VBt )
(14)
rae: Ey - HavanbHbIi MOIynb ynpyroctu 6erona, MITa;
n; - YACIIO BEPTHKAIBHBIX LIBOB OETOHMPOBaHMS Ha MOJOIIBE MJIOTUHBI,

nji - YUCJIO MEXKCTOJIOUYATHIX HITH MCKCCKIMOHHLBIX MBOB, JJISI KOTOPBIX TPUMCHCHBI MCPBI

WX TEXHOJIOTHYECKOTO 00KATHS;
by, - BeICOTA OII0KA OETOHUPOBAHHS, M.

[Tpu 5TOM B CTaTUYECKUX pacyeTax pacyeTHBIH MOyb nedopmanuu knaaku Ebd, MIla,
JOJKEH OBITh B IIpeaesiax
0,65 Ep < Epg < 30 000

8.2.16 B pacuerax OETOHHBIX TUIOTHH Ha OOIIYIO TPOYHOCTH, a TAKXKE MO AedhopMaIusM B
CiTy4asix, Korja HaJWu4He ITBOB YYHTHIBACTCS B pacueTe, B pacuyeTax TePMOHAIPSKECHHOTO
COCTOSIHHSI OETOHHBIX TUIOTHH, TT0 PACKPBITHIO TPEIIUH M CTPOUTEIBHBIX IIBOB, a TAKXKE MPHU
aHaJIM3e JaHHBIX HATYpPHBIX HAOMIONEHWA O HANPSHKEHHOM COCTOSIHUU COOPYXKEHUS
pacueTHOE 3HaueHHe MOyl JepopManiiu OETOHHOW KKK CIEIyEeT MPUHUMATh Eb 4= Eb

WJIU IO TAaHHBIM €T0 ONPEICIICHUS] B CAMOM COOPY>KEHUHU.
8.2.17 B pacyeTax MpOYHOCTH KeJIe300€TOHHBIX AJIEMEHTOB TUIOTHH PAacYeTHOE 3HAUCHUE
Moxyis fepopMaruu Ey 4 cliefyeT NPUHUMATE PABHBIM HAYaIbHOMY MOJYJIIO yHPYTOCTH

oetona Eb, npuHuMaemMomMy B cooTBeTcTBUU co CHull PK 2.06-08.
8.2.18 HavanbHbIil MOIyNTb yOPYTOCTH O€TOHA OETOHHBIX IIOTUH E,, MITa, B BO3pacTe ¢

Menee 180 cyTok ciienyer onpeaesTh o Gopmyre:
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r7ie a - 6e3pa3MepHblii mapameTp, npuHuMaeMsblit o Tadmuie 10.
[Ipu Bo3pacte O6eTtoHa 180 cyTok M Oosiee HayalbHBIM MOJIYJb YHOPYTOCTH OETOHA

By =
L7+

£l

OETOHHBIX IJIOTUH AOIMYyCKaeTcst mpuHUMarh 1o Tabmuue 11.
8.2.19 PacyeTHble CONMPOTUBIICHUS OETOHA ISl 30H COOPYKEHUS, B KOTOPHIX MaTepHal
HCHBITHIBAET 00bEMHOE CXKaTHe, ClIelyeT Ha3HayaTh B coorBeTcTBUU co CHull 2.06-08.

Tab6mma 10-be3pasMepHsIi mapameTp a WA Gopmyisl 15

[TapameTp a mpu MpPOEKTHOM Kilacce OeToHa

Ocangka  KoHyca MaxkcuManbHbld  pa3Mep KpPyHIHOTO 1O MPOUHOCTH Ha CHKaTHE
6eTonHoit cmecu, e 3anomHuTens, D MM
B5 B7,5 B Bl12,5 B15 B20 B25 B30

40 27 37 45 54 62 77 90 106

<4 80 32 44 56 66 77 98 116 133
120 37 52 66 77 90 116 139 162
40 20 28 35 41 47 58 68 80

4-8 80 25 37 42 50 58 71 86 102
120 29 40 50 60 68 86 102 116
40 12 15 18 22 26 35 42 50

>8 80 14 19 24 29 33 42 52 60
120 17 23 29 35 40 50 60 68

B ciydae miockoro HanpsKeHHOTO COCTOSIHUS TPU JEUCTBUH HANIPSKEHUH OJHOTO 3HAKA
pacyeTHbIE COMPOTUBIICHUSI OETOHA ClIeAyeT MPUHUMATh KaK IIPU OJTHOOCHOM Harpy>KeHHH.

B 30Hax coopyxeHus, rae MaTepral HaXOJUTCA B YCIOBUSX IUIOCKOTO WJIM 0OBEMHOTO
HAIPSOKEHHBIX COCTOSIHUM IIPU  JIEMCTBUM HANPSOKEHUM PA3sHOIO 3HAaKa pacyeTHhbIe
COMPOTHUBJIEHHUSI OETOHA CXKATHUIO W PACTSDKCHUIO JOIMYCKAaeTCsA ONpeAessiTh Kak Ipu
OJHOOCHOM HArpy>KEHHUH.

Tabmuma 11 - HagansHELH MOZYIH YIPYTrocTH O€TOHA PH CXATHH U pacTsokeHHH B,

MaxcumanbHblii HauansHbI MOIysIb yIpYrocTH OETOHA IIPU CXKATHH U PacTSHKEHUN E,

pasmep
Ocanka KOHY ca KPYTIHOTO

OETOHHOM CMECH, CM cxKarue
’ 3al0JIHUTENA,

MM B5 B7.,5 BIO B12,5 B15 B20 B25 B30

10'3, MIla mpu mOpOEKTHOM Kiacce OETOHa MO MPOYHOCTH Ha

max’

40 23,5 28,0 31,0 335 35,5 38,5 40,5 425
<4 80 26,0 30,5 34,0 36,5 38,5 41,5 43,5 450
120 28,0 33,0 36,5 38,5 40,5 43,5 455 470



40 19,5 24,0 27,0 29,5 31,5 345 37,0 39,0

4-8 80 22,5 28,0 30,0 32,5 34,5 37,5 40,0 42,0
120 24,5 29,0 32,5 35,0 37,0 40,0 42,0 435
40 13,0 16,0 18,0 21,0 23,0 27,0 30,0 32,5
>8 80 15,0 19,0 22,0 245 26,5 30,0 33,0 35,0
120 17,5 21,5 24,5 27,0 29,0 325 350 37,0

8.2.20 Ilpu ompeneneHUHd MPOYHOCTHBIX, Ne(HOPMAIMOHHBIX U (DHIBTPAITUOHHBIX
XapaKTepPUCTUK TPYHTOB OCHOBAHUN OETOHHBIX M )KE€JI€300€TOHHBIX TUIOTUH U TIPU BHIOOpE
pPacYeTHBIX CXEM ClielyeT oOpamiaTh 0c000e¢ BHUMaHUE HA HAJIMYUE B TPYHTOBBIX MACCHUBaxX
Pa3TUYHBIX 30H OCIA0JICHHUS:

- B OCHOBAaHUSIX U3 HECKAJIbHBIX IPYHTOB - 00JIaCTEH U3 MPOCAIOYHBIX TPYHTOB, U3
IPYHTOB MSTKOIUIACTUYHOW WJIM TEKy4eil KOHCHCTEHIIMH, U3 3aTOP(OBAHHBIX IPYHTOB, U3
TPYHTOB PBIXJIOTO CII0KECHUS;

- B OCHOBAHMSIX M3 CKaJbHBIX TPYHTOB — CHCTEM MEIIKUX U CPEAHUX TPEUIUH,
€MHUYHBIX KPYIHBIX TPEIIUH U Pa3JIOMOB, BHIBETPEIIBIX U CHIIBHO BBIBETPEIbIX 00JacTel u
30H pasrpys3KH.

8.2.21 Pacuer oOuieit ¢GuabTpalluOHHON MPOYHOCTH TPYHTOB OCHOBAHHS CIlIEIyeT
MIPOU3BOJUTH TIPU OCPETHEHHBIX TPaJNCHTaX HAmopa B PacdyeTHOW 00yiacTu (PrIbTpaluu B
cootBercTBUM co CHulI PK 3.04-04.

8.2.22 PacyeTsl MECTHOM IPOYHOCTH NMPOTUBO(UIBTPALUOHHBIX JIIEMEHTOB IUTIOTUHBI (
NOHYypa, 3yObeB, MHBEKIIMOHHOW 3aBEChl) U TPYHTA OCHOBAHHS CIEQyeT MPOU3BOJUTH B
coorBercTtBuM co CHull PK 3.04-04 npu KkpuTHYECKUX rpaMeHTax HANIOPA:

- Ha y4YacTKe BbIX0Ja (PUIBTPAIMOHHOTO MOTOKA B HIKHUMN Obed M B JPEHaKHbBIC
YCTPOMCTBA;

- Ha TPaHUILIE HEOJTHOPOIHBIX TPYHTOB;

- B MECTax pacloJIOKEHU KPYITHBIX TPEIIUH.

8.2.23 IIpoBepKy OTCYTCTBUS MPOCAYMBAHUS MTOJA3EMHBIX BOJ] HA CKJIOHBI U MOJATOIUICHUS
OKpYKAIOLIEH COOPYKEHHUE TEPPUTOPHUH CIEAYET MPOU3BOAUTH TOCPEACTBOM CONOCTABIECHUS
pacUeTHBIX W JOMYCTUMBIX YPOBHEH AENPECCHOHHON MOBEPXHOCTH (PUIBTPALIMOHHOTO
MOTOKA.

8.2.24 ®unbTpalMOHHBIE PACUETHl IUJIOTUH JOMYCKAE€TCS BBIMNOJHATH, CUWTAA
(GUIBTpaAIMIO TTOMYMHSIONIEHCS JTUHEMHOMY 3aKOHY W PEXUM ee ycTraHoBuBIIUMcA. [Ipu
OBICTPOM3MEHSIONIUXCSI YPOBHSAX BOJBI B Obe(ax MOJKHBI BBIMOJHATHCS PacyeThl MpU
HEYCTaHOBUBIIIEMCS PeKUME (PHITbTpAIUy.

8.2.25 XapakTepucTUKu (QUIBTPAIMOHHOTO MOTOKA (YpPOBHHM, AaBJIEHUS, TPaJUCHTbHI
Hanopa, pacxoasl) mias mioTuH I, II u III knaccoB HaAIEKUT OMpenensTh METOJaMu
YUCJIEHHOTO MOJEINPOBaHUs, IPUHUMA 3a/1avy:

- JUTS pYCIIOBBIX YYaCTKOB IIOTHUHBI - IBYMEPHOM B BEPTUKAIBHBIX Pa3pe3ax;



- 1711 OEPETOBBIX YUAaCTKOB - IBYMEPHOM B TUTAHE M BEPTUKAJIBHBIX pa3pe3ax Mo JIMHHUIM
TOKa UJIY IIPOCTPAHCTBEHHOM.

Jna motun IV knacca u npu npeasapurenbHbix pacuyerax miotud I, 1T u III xmaccos
XapaKTEPUCTUKU (UIBTPAITMOHHOIO IMOTOKA JOMYCKAETCS OMPEeAeisaTh NMPUOTMKCHHBIMU
AHATUTHYECKUMU MeTo/IaMU (K03 (HUITMEHTOB CONPOTUBIICHUH, (hPAarMEHTOB U JIp. )

8.2.26 Ilpu ompezneneHUn XapakTepUCTUK (UIBTPALIMOHHOTO MOTOKAa HEOOXOIUMO
YYUTHIBATh BIIUSIHUE:

- IPEHAXKHBIX U MPOTUBOPUIBTPAIIMOHHBIX YCTPONCTB;

- MOJIOCTEN U PACIIMPEHHBIX IIBOB B OCHOBAHUU U MOTEPH B TeJI€ TJIOTUHBI,
- BOJIOIIPOHUIIAEMOCTH OETOHA;

- HaIpsHKEHHO-1€(OPMUPOBAHHOTO COCTOSTHUSI OCHOBAHUS;

- TeMIepaTypbl NOA3EMHBIX BOJ U UX MUHEPAIU3ALIUH.

8.2.27 ®OunbTpallMOHHBIE pacueThl OETOHHBIX U KEJIE300€TOHHBIX IJIOTHH, KOTOPHIE
otHeceHsl Kollulll kmaccy TOJNBKO B 3aBUCMMOCTH OT IIOCHEACTBHM HapyILICHUS
AKCIUTYaTallMy BOJOTOANOPHBIX THIPOTEXHUYECKUX COOPYKEHUH, HOIYCKAETCS BBIMOJIHSIThH
MPUOTMKEHHBIMU aHATUTUYECKUMU METOJIaMU.

I'mppaBinugeckuit pacdeT IWIOTHH

8.2.28 I'mapaBaruyecKue pacyeThl U UCCIEIOBAHUS CIEAYET NPOBOAUTh HA OCHOBHOU U

MMOBEPOYHBIN pacueTHbIE CIydan, ycTaHaBiuBaeMble B cooTBeTcTBUU co CH PK 3.04-08.

8.2.29 MHcxons W3 OCHOBHOIO pacyeTHOTO cJliydyas Ha OCHOBAaHUU
TEXHUKO-DKOHOMHYECKUX PAaCUETOB YCTAHABIMBAIOTCS OOIas JUIMHA BOJIOCIMBHOTO (DpOHTAa,
THIBI, YACIIO U Pa3MEPhl MONEPEUHBIX CEUEHUN BOAOMPOIYCKHBIX COOPYXKEHHM, 3HAUCHUS
yAENBHBIX PACX0J/I0OB BOJIbI, OCHOBHBIE MTapa METPhI COOPYKEHUM HIDKHETrO Obeda.

8.2.30 IloBepouHbie pacyeThl ClelyeT MPOBOAUTH ISl Claydas MPOIyCKa pacxoja
MOBEPOYHOI'0 PACUYETHOTO Ciiydass NPU HAUBBICIIEM TEXHUUYECKM MU HSKOHOMHYECKHU
000CHOBaHHOM (JOPCHUPOBAHHOM TOATIOPHOM YPOBHE BEpXHETO Obeda.

8.2.31 [dpyrue ciiydyau MpOIyCKa pacxoAd0B BOABI CIEAYET MPEayCMaTPUBaTh CXEMOU
MaHEBPUPOBAHUS 3aTBOPAMHU IUIOTUHBL. [Ipy 3TOM BEIMUUHBI U MOPSAIOK OTKPBITHS 3aTBOPOB
clieyeT Ha3HauyaTh MCXOJS M3 HEOOXOJMMOCTHU TOJIydeHUs B HIDKHEM Obede yCIOBUH,
KOTOpbIE HE MOTPEOYIOT JOMOJHUTEIbHBIX MEPONPHUITUN I 3alIUThl COOPYKEHUU U
NPWIETAIONIUX K HUM YYacCTKOB pycja IO CPABHEHUIO C OCHOBHBIM PACUETHBIM CIIy4YaeM.

9 INIOTHUHBI HA HECKAJIbHBIX OCHOBAHM X
9.1 KOHCTPYUPOBAHME IDUIOTHUH U X 3JIEMEHTOB

9.1.1 KoncrpyupoBaH#ue BOJOCOPOCHBIX OCTOHHBIX M JKEIC300€TOHHBIX IUIOTUH M UX
DJIEMEHTOB Ha HECKAJIbHBIX OCHOBAaHHUSAX CJIEAYET BBIMIOJHITH B COOTBETCTBHUU C
TpeOOBaHUSIMU pa3zeiia 4 v yKazaHUSIMH HACTOSIIIETO pa3zeia.



9.1.2 Jlnsg BOogoCOPOCHBIX OCTOHHBIX M JKEJIC300CTOHHBIX IUIOTHH Ha HECKaJbHBIX
OCHOBAHMSIX HAJ JISKUT Pa3IndaTh CIACAYIOIMNE OCHOBHBIC 3eMeHTHI (PrucyHok 13):
- pyHTaAMEHTHBIC TUTUTHI,

- OBIKHM U YCTOWU;

- BOJOCJHBBI U BOJIOCOPOCHI;

- nehopMaIMOHHbBIE BBl U UX YTUIOTHEHUS;

- B0J1000i1 1 pucbepma;

- MPOTUBOGUIIBTPAILIMOHHBIE YCTPOICTBA (TIOHYD, IITYHThI, 0ypOOETOHHBIE CBAW U CTEHKH
, 3yObsi, IPOTUBO(PUILTPAIMOHHBIE 3aBECHI);

- IpeHaXkHbIe ycTporcTra [9.1.2].

Pucynok 13 - OtaenpHBIC 9aCTH M 3IIEMEHTH BOJOCIMBHOM IUIOTHHEI C AaHKEPHBIM
IIOHYPOM Ha HECKAJIbHOM OCHOBAaHHH
1- ma3 peMOHTHOTO 3aTBOpa; 2- ma3 paboyero 3aTBOpa; 3- MPOMEKYTOUHBIN OBIK; 4-
IpeHa)KHas rajaepes; S - HU30BOU y4acTOK (yHAAMEHTHOU IJIUTHI; 6 - TaCUTENIN SHEPTUH; 7 -
BO71000i1; 86 - pucdbepma; 9 - mpenoxpaHuTeNbHBIN KOBII; 10 - mepexoaHoe negopmupyemoe
KperuieHue; 11 - ropu3oHTaIbHBIN ApeHaxk BOA000s U pucOepmbl; 12 - qpeHaKHbIE KOJIOIIBI;
13 - oGpatHbil GuibTp; 14 - BepTUKAILHBIN JPEHAaXX OCHOBAHUS; 15 - TOPU30HTAIHHBIH
apeHaX GYHIAMEHTHOM IUIMTHI; 16 - BepXOBOW NOAMIOTUHHBIM MMyHT, 17 -
TOPU30HTAJIBHBIN JApeHax MmoHypa; 18 - moHypHsIii mnyHT; 19 - HagmmyHToBast O6anka; 20 -
KpeIieHne Mpurpy3ku; 21 - mpurpyska nonypa; 22 - aHkepHbIi MOHYP; 23 - THOKUH y4acTOK
aHKEpHOIro MOHYpa; 24 - BEpXOBOM y4acTOK (PyHIaMEHTHOW IUIUTHI, 25 - BOAOCIUB; 26 -
rpeOeHb BOJOCIHBA
9.1.3 BoaocOpocHbie OETOHHBIE W KEJI€300€TOHHBIC TIOTUHBI HAa HECKaJIbHBIX
OCHOBAaHMSX CjeAyeT pa30uBaTh Ha CEKUUU TEMIEPATypHO-OCAJOUYHBIMHU IIBAMH, Kak
MpaBUIIO, IO OCU OBIKOB.
[Tpu 0AHOPOTHOM OCHOBAHMHU JIOMYCKAETCsl HE pa30MBaTh IUNIOTUHY HA CEKIUH, YCTPauBast
B OTACJIbHBIX CIy4YasiX IBbI-HAJIPE3bI.



9.1.4 Benuuuny 3arnyOneHus QyHIAMEHTHOW TUTUTHI TUIOTHHBI B TPYHT CIEAYyeT
yCTaHABIMUBATh C Y4€TOM TpPeOOBaHWUU CTATUYECKON YCTOMYMBOCTH, THAPABIUYECKUX U
(UIBTPAIIMOHHBIX YCIOBHA.

[Ipu HEOOXOAUMOCTH CIIEAYET MpeaycMaTpUBaTh YCTPOMCTBO OETOHHOTO 3ybOa WM
HH30BOTO HIITYHTOBOTO OTPaXKICHUS.

9.1.5 Topeu ¢byHAaAMEHTHOM TIUTHI TUIOTUHBI C TTIOHYPOM U3 CBSI3HBIX TPYHTOB CIIEyET
MPOEKTUPOBATH HAKJIOHHBIM B CTOPOHY BepxHEro Obeda.

9.1.6 B npeaenax CeKUUH IUIOTUHBI CIEIyeT MPEayCMaTPUBaTh )KECTKOE COCIMHECHUE
OBIKOB ¢ PyHIaMEHTHOU MIUTOU. JlomyckaeTcst mpeaycMaTpuBaTh pas/ieIbHOE BO3BEACHUE
OBIKOB U (DYHITAMEHTHOM TUIUTHI C MOCIIEAYIOMUM OMOHOINYMBAHNEM IITBOB.

9.1.7 Conpsraromuii ycTo#, BXOJSAIIUNA B COCTaB OEPETOBOM CEKIUU TUIOTUHBI, CICAYET
pacmoJiarath, Kak paBuio, Ha obmel GpyHmaMmeHTHON TutuTe. Jlomyckaercs compsiraroniuit
YCTOM MPOEKTUPOBATH B BUJIE MOJANIOPHOM CTEHBI, IPU 3TOM B TEMIEPATYPHO-OCAJOYHOM IIBE
MEXKJy YCTOEM, BOJOCIMBOM M (PYyHAAMEHTHON IUIMTON HEOOXOIUMO MpeaycMaTpuBaTh
YIUIOTHEHUSL.

9.1.8 Comnpsraromue ycTou B Ipeaenax MOoHypa, Bogo00s U pucOepMbl cleayer
MIPOEKTUPOBATH B BUJIE MOANOPHBIX CTEH.

9.1.9 Ilpu NpPOEKTUPOBAHUM IUIOTHUHBI, B 3aBUCUMOCTH OT MHPOJIETA BOJIOCIMBHBIX
OTBEPCTUH, KIIMMAaTHYECKUX U UHKEHEPHO-TEOJIOTUUECKUX YCIOBUI pallOHA CTPOUTEIHCTBA
cienyer MnpeaycMaTpUBaTh JKECTKYIO 3a/IeJIKy BOJOCIMBA B OBIKM WM YCTPOUCTBO MEXKIY
HUMH TEMITEPaTyPHBIX [TBOB, TPOPE3AIOIINX BOJAOCIUB B INTOCKOCTH JIMIIEBOU IpaHu ObIKa OT
rpe0Hs 10 Bepxa GyHAaMEHTHOU TUIUTHL. [Ipu BOIOCIMBHBIX OTBEpCTUSIX MTpoJieToM Oosee 30
M CIIelyeT NpeayCMaTpUBaTh YCTPOUCTBO TEMIIEPATyPHBIX IIIBOB B TEJI€ BOJIOCIUBA.

9.1.10 I'myOuHHBIE BOJOCOPOCHI IUIOTMH HAa HECKAJIbHBIX OCHOBAHHUAX HAJJICKHT
MIPOEKTUPOBATH B BUJIC 3aMKHYTHIX KEJI€300€TOHHBIX paM.

9.1.11 Ilpu mpoeKTHpPOBAaHUHU BOJOCOPOCHBIX TJIOTHH HAa HECKAJIbHBIX OCHOBAHHUAX B
KauecTBE OCHOBHOW (opMbl compsibkeHusi ObedoB clielyeT MPUHUMATh JIOHHBIA PEXUM,
MpeaycMaTpuBasi B HEOOXOIUMBIX CITydasx YCTPOWCTBO racUTENIEH SHEPTHH U pacTeKaTenen
NOTOKA.

9.1.12 Ilpn nOHHOM peXUME CONPSKEHHUS ObePOB B Kau€CTBE OCHOBHBIX HAJJIEKHUT
NPUHUMATH CIIEIYIOIINE TUIIbI TACUTEIIEH SHEPTUU:

- CIUIONITHAS BOJIOOOIHAS CTEHKA;
- BOJOOOMHBIN KOJIOJIELL,
- BOJ1000OITHAsI CTEHKA C PACIOJIOKEHHBIM HIKE €€ HETTTyOOKUM BOJJOOOMHBIM KOJIOJIIEM;
- Mpope3Hasi BOA0OOHHAs CTEHKA;
- TACUTEIIb B BUJE HECKOJIBKUX PSIIOB IIANMIEK WU TUPCOB;
- KOMOMHUPOBAHHBIE U3 PA3HBIX TUMOB YKA3aHHBIX FaCUTEIECH.
JlonyckaeTcs NPUMEHEHWE M JpPYTruX THUIOB TacUTENEld NpU HaIJIekKalleM
TEXHUKO?KOHOMUYECKOM U SKCIIEPUMEHTAIbBHOM 00OCHOBAaHUH.



9.1.13 Br16op Tumna racuTenel, uX pacrojioKeHne Ha BOJ000e HEOOX0AUMO ONIPEACIISTh
Ha OCHOBAaHMHM TEXHHKO-I3KOHOMHUYECKOTO CPABHEHHUS BAPUAHTOB C YUYETOM JOMYCTHUMBIX
rIIyOuH Ha BOJI000€, YCIOBUI BOSHHUKHOBEHHS KaBUTAIMU U COOMHOCTH TEUYCHUS, a TAKXKE
pPa3MBIBAIOIIEH CIMOCOOHOCTH TMOTOKAa HUXKE racuresiei. MUHUMAlbHOE pPAacCTOSIHUE OT
CKATOr0 CEYEHUs IOTOKA A0 TAaCUTENEN CIEAyeT NPUHUMATh PaBHBIM OT 4 110 4,5 BBICOTHI
NPBIKKA WU MPUMEHSTH 0€33p03UOHHBIE TACUTEIH.

KoHcTpykuust racutesns Hapsay C TalleHHEM B3HEPTHU JOJDKHA 00eclnedyuBaTh
YCTOMYMBOCTh MOTOKA M MCKJIIOYATh OMACHOCTh BO3HMKHOBEHHUS COOMHBIX TeueHuil. B
HIDKHEM Obede Masio MpONETHBIX IUIOTHH LENecOo00pa3HO NMPUMEHEHHUE CHEHHaTbHBIX
MPOTUBOCOOMHBIX TaCUTETIEH.

9.1.14 nuna u npoduias pucOepMbl, KOHCTPYKIHUS MEPEXOJHOI0 KPEIUICHUS OT
pucOepMbl K HE3aKpPEMJICHHOMY pYCIy JOJKHBI OMNPENENsiThCS Ha OCHOBE
TEXHUKOPKOHOMUYECKOTO COTNOCTABJICHUS BapUAaHTOB, C YYETOM oOOecrledYeHusl He
Pa3MBIBAIOIIMX CKOPOCTEW MOTOKA B HA4YaJIe HE3aKPEIIEHHOI O pycia.

9.1.15 JInsa mmotun I, IT u 11 kiraccoB pucoepmy ciieyeT MpoeKTUPOBATh, KaK IIPaBUIIO, B
BUJI€ IUTUT U3 MOHOJIUTHOT'O OETOHA WU JKeJIE300€TOHA.

st motun IV kacca pucGepmy JOIycKaeTcsl MpeaycMaTpuBaTh B BUJIE KAMEHHOU
HaOpPOCKHU UJIM OTMOCTKH, TaOMOHHBIX CETOK, COOPHBIX OETOHHBIX WJIU KEJI€300€TOHHBIX IUIUT
, COEIMHEHHBIX MEX Ty COO0H apMaTypoil.

9.1.16 TonuuHbl MIUT BOA0OOS U pUCOEPMBI ONMPEEIAIOTCS PACUE€TOM M3 YCIOBUU
obecrieyeHusl UX NPOYHOCTH U YCTOMUMBOCTU C YUETOM OCPEIHEHHBIX U MYJbCAIMOHHBIX
Harpy3ok. Heobxoaumo npegycMaTpuBath pa3pe3Ky UX TEMIEPATypHO-0CaJOYHBIMU IIIBaAMH,
JAPEHUPOBAHUE NOJI ITIUTHOM 00JIaCTH, YCTPOMCTBO IPEHAKHBIX KOJOJAUEB U AP.

9.1.17 Tun 1 KOHCTPYKIIMIO JpeHa)ka IO IJIUTHOM 00acTh BOA000OS U pucOEpMBI,
pa3Mepsl U pa3MEIEHUE JPEHAKHBIX KOJOJLEB ClEeNyeT BbIOMpaTh B 3aBUCHUMOCTH OT
BEJIMYUHBI U PACHpeNeNICHHs] TUIPOIMHAMUYECKOTO JaBICHUS TIPHU PA3IUYHBIX COPOCHBIX
pacxojax yepe3 ioTuHy. [Ipu 3TOM JOIKHBI OBITh UCKIIOYEHBI BOSHUKHOBEHHUE BBHICOKOTO
OCpPEHEHHOTO U IMYyJIbCAIIMOHHOTO JaBJEHUS B MOMIUIMTHOW oOmactu M cyPpdho3uoHHBIE
SBJICHUSI B OOpaTHOM (DUIIBTPE U MOJCTUIIAIOIIEM IPYHTE.

JlonyckaeTcst yCTpauBaTh 3aKPbIThIE APEHAKHBIE KOJIOIbI C BRIBOJAOM (UIBTPALIMOHHON
BOJIbI B COMPSITAIONINX YCTOSX, pa3IebHBIX CTEHKaX, ObIKaX.

Beinmycku JpeHaxka cieayeT pa3MellaTh B 30HAX MOHMXEHHOI'O JAaBJICHHS, HUXKE
MUHUMAJILHOTO YPOBHS HUKHETO Obeda.

B puc6epme 13 cOOpHBIX TUIUT JPEHAKHBIE KOJOIBI TOMYCKAETCsl HE YCTPauBaTh.

9.1.18 B koHI1le pucOepMBbI clieIyeT MpeaycMaTpUBaTh YCTPONUCTBA B BUAE BEPTUKAIBHOMN
CTEHBI, MPEJOXPAHUTEIHHOTO KOBIIA, MEPEXOJHOTO ACHOPMUPYEMOTO KpEIJICHUS WU
COUYETaHUs U3 3TUX KOHCTpYKLMi (cM. Pucynok 13).

9.1.19 BeprukanbHbie CTEHBI B KOHIIE pucOepMbl WM BOA00O0s (B BUAE OETOHHON UK
&KEJIe300€TOHHON CTEHBI, IIIMYHTOBOM CTEHBI IJIOCKON WM SYEUCTON KOHCTPYKIIMH, PSKEH,



3aM0JIHEHHBIX KaMHEM W Jp.) CJIEAYeT MPOCKTUPOBATh HA BCIO TIIYOWHY BO3MOXHOTO
pa3mbiBa rpyHTa. [lonmyckaeTcs ycTpauBaTh BEPTUKAIbHYIO CTEHY HE Ha TMOJHYIO TITyOUHY
pa3MbIBa C y4aCTKOM MEPEXOTHOTO JAePOPMUPYEMOTO KPETUICHUS 32 HEH.

9.1.20 ITpu ycTpoiicTBE NMPEIOXPAHUTEIHHOTO KOBIIIA B KOHIIE pUCOSPMBI C MEPEXOHBIM
KpEIUIEHUEM €ro BEpXOBOr0 OTKOCA W JIHA 3AJI0KEHUE HH30BOTO Pa3MbIBAEMOI0 OTKOCA
KOBIIIA CIEAYET OMPENENATh M3 YCJIOBHUS €ro YCTOWYMBOCTH B CTPOUTEIbHBIA TMEPUO].
3an0XeHUEe BEPXOBOTO OTKOCAa KOBIIA CIEAYET Ha3HAauyaTh C y4ETOM THUJAPABIUYECKUX
YCJIOBUHM pacTeKaHHs MOTOKA W Pa3MEIICHUS] Ha HEM HAKJIOHHOTO y4acTKa pucOepMbl WIIH
MEePEX0THOT0 1ePOPMHUPYEMOTO KPEIICHUS.

9.1.21 Ilepexoanoe nedopMupyeMoe KpEIIeHHE HAIICKHUT MPOCKTHPOBATh B BHUIC
OTJICTILHBIX OCTOHHBIX MJIH KEJIE300€TOHHBIX TUTHT, MIAPHUPHO CBA3AHHBIX MEXTY COOO0M M
C KOMIICHCAIIMOHHBIMH CBSI3SIMU; W3 TPABUWHOW WJIM KaMEHHOW HAOPOCKH; TaOMOHHBIX,
(balMHHBIX KPEIJICHUH WM UHON KOHCTPYKIMH TIO(PSKOB C MPUTPY3KOW MX KaMHEM HWIIU
rpaBHeM, a TAK)KE B BUJIC COYCTAHMS TUX THUIIOB KPETUICHHM.

Tun kpernenus ciieqyeT BEIOMpAaTh HA OCHOBAaHUU CPABHEHMS TEXHUKO-DKOHOMHYECKUX
nokaszaresield pa3paO0TaHHBIX BAPUAHTOB C YUYETOM THIAPABINYECKUX YCIOBUM, JOMYCTUMOM
TJIyOWHBI pa3MbIBa U APYTHUX (HaKTOPOB.

9.2 ITOA3EMHBIV KOHTYP

9.2.1 Ilom3eMHBIIT KOHTYp OCTOHHBIX M KEJI€300€TOHHBIX IIOTHH HA HECKaJbHBIX
OCHOBAHUSX B 3aBUCUMOCTU OT (PUBMKO-MEXAHUYECKUX XAPAKTEPUCTHUK T'PYHTOB CIEIYyET
MIPEeLyCMaTpPUBATh U3 CIAEAYIOMMX KOHCTPYKTUBHBIX 3JIEMEHTOB:

- IOHYPA;

- BEpTUKAJIIBHOW Mperpajsl B BUJIE€ IIYHTA, 3y0a WIH NPOTUBOPUIBTPALIUOHHOMN 3aBECHI;

- Ip€Ha)ka TOPU30HTAIBHOTO UM BEPTUKAIBHOTO.

9.2.2 Cnenyer paccMaTpHBaTh CIEAYIOIINE OCHOBHBIE CXEMBI IIOJI3EMHOIO KOHTYpa:

1 - 6e3apeHakubie GyHIAMEHTHAS TUIUTA U TIOHYD;

2 - TOPU3OHTANBHBINA JpeHaX 1Mo PyHIaMEHTHOMN TUIMTOM;

3 - TOPU30OHTAIBHBIN APEHAXK 101 (PYHIAMEHTHOM IUTUTON U IIOHYPOM;

4 - BepTUKabHAas Mperpajaa, nepecexaronias BOAONPOHUIIAEMOE OCHOBAHKE Ha BCIO €T0
riyOuny;

5 - codeTraHWe M3 MOHYpa, BEPTUKAIBHOW Mperpaapl, HE IOXOASALIENH MO0
BOJOHETIPOHUIIAEMOTO CJIOS, M IPEHAaXa, YCTPAUBAEMOT'0 32 BEPTUKAIILHOM Iperpaaou.

[Ipy HaMMUUKM B OCHOBAHUU IUIOTUHBI IEPEMEXKAIOIINUXCS CIOEB MECUYAHBIX U TITUHUCTBIX
IPYHTOB, a Tak)K€ HAIMOPHBIX TPYHTOBBIX BOJ B MOJ3€MHOM KOH Typ€ IJIOTHHBI CIEIyeT
YCTpauBaTh I7TyONHHBIE APEHAKHBIE CKBAYKUHBI.

9.2.3 Cxemy | cienyer MpuMEHSTh IIPU PACHIOJIOKEHNUH IUIOTUHBI HA MTECYAaHBIX TPYHTAX U
riryookoM (Gosiee 20 M) 3ayieraHwy BOJOYIIOpa B CIydasX, KOrja oOmias yCTOHYHUBOCTH



COOpy>KeHusi oOecreynBaeTcs 0e3 CIeNHaNbHbIX MEp MO CHUKEHUIO (UIbTPALMOHHOTO
JaBJICHUS, a M0 YCIOBUIO (PUIBTPAIMOHHON YCTOMYMBOCTH T'PYHTOB OCHOBaHUS TpeOyeTcs
MpeaycMaTpUBaTh yIJIMHEHHBIN MOA3EMHBIN KOHTYpP. B OCTaJIbHBIX Clly4asix MpU yKa3aHHBIX
re0JIOTUYECKUX YCIOBUSX CIIEIyeT MPUMEHSTh CXeMy 2.

Cxemy 3 crieayer NPUMEHSITh NPU HAJWYUM B OCHOBAHUU TIIMHUCTBIX T'PYHTOB,
TpeOyIOMUX isi 00ecredeHus] yCTOMYUBOCTH COOPY’KEHUS Ha CBUT PUMEHEHUSI aHKEPHOTO
nonypa. [Ipu 3Tom siBnsieTcss 0043aTeNbHBIM YCTPONCTBO NOHYPHOTO IIITYHTA.

CxeMy 4 HaJJISKUT MPUMEHSTH MPU 3aJIETAHUU BOJI0YIIOpa Ha ri1yOuHe He 6oinee 20 M. B
ATOM clTy4dae MOHYp AOIMYCKAETCS HE MPEAyCMaTPUBATh.

Cxemy 5 crmemyer mpuUMeTaTh IS IUNIOTHH ¢ HarmopoM Ooisiee 10 M, BO3BOAUMBIX Ha
CPEIIHUX 1O MPOHUIIAEMOCTH IPYHTaX.
9.3 IlonyTH

9.3.1 [loHypBI IO KOHCTPYKIIUH TOAPA3ACTAIOTCS Ha:

- )KECTKHE, B BUJI€ IOKPBITHI U3 OETOHA U )KeJIe300€TOHa;

- TuOKUe, BBITIOJHAEMbIE U3 TPYHTOB, ac(hajIbTOBBIX, TOJUMEPHBIX U APYTHX MAaTEPUAIIOB,
OTBEYAIOIIUX TpeOoBaHUSIM Ae(OPMATUBHOCTH, BOJAOHENPOHHUIIAEMOCTH, MPOYHOCTH,
CTOMKOCTH K XMMUYECKOHN arpecCuy;

- CMEIIAHHON KOHCTPYKIIMH U3 THOKOTO U KECTKOT'0 YYaCTKOB (AaHKEPHBIE TOHYPHI).

9.3.2 Kospdbunuent dpuipTpaniu mMoHypa JA0DKeH ObITh B 50 u Oosiee pa3 MEHBIIIE
Koa(dduiiuenTa GuiIbTpaluyu rPYHTOB OCHOBAHUSI.
BononenponuiiaeMbie OHYpHI CIAEAYET NpeaycMaTpUBaTh MPU IPYHTAX OCHOBAHUS U3
[JIMHBI WIHA CYTJIMHKOB.

ManoBoionpoHuIIaeMbIe TOHYPBI (C KO3PPULIHEHTOM PUIBTPALUH
K < 10°
M/C) - IPU TIECYAHBIX TPYHTAX U CYTIECSX.

Jnsa miotnn [V knacca moHyp cienyer ycTpauBaTh NMPEUMYIIECTBEHHO U3 MECTHBIX
MaTepHuayioB (CyrJIuHKOB, TTIMH, Top(da, pa3ioxusiierocs He MmeHee yeM Ha 50%).
9.3.3 JlnuHy TIOHypa CIEeAyeT YCTaHABIWBATH HA OCHOBAHWUM PE3yJIbTATOB PACUETOB
(UIBTPAIIMOHHON IPOYHOCTH IPYHTA OCHOBAHMS M YCTOMYUBOCTHU TIJIOTUHBI.
9.3.4 TommuHa rpyHTOBOIO MOHYPA ¢ IOIDKHA OBITH

le 2 Mys Yallm
, HO He MeHee 0,5 M, rae
AH

> Hid

- IOTeps Haropa OT HavaJia MoJI3EMHOTO KOHTYpa (0T BEpXHero Obeda /10 paccMaTpuBaeMoro
BEPTUKAIBHOTO CEUEHUSI IOHYPA);

Jillcr'..rn

— KPUTUYECKUU CpeAHUN TPaIUCHT HATopa JjIsl MaTepuasa NoHypa, ONpeAesieMblil B
coorBetcTBUM co CH PK 3.04-02;



Vi
- cMm. 1.8.2.4.10.

9.3.5 'nOkue BOIOHEIPOHUIIAEMbIE TTIOHYPHI CIIETYET MPOCKTUPOBATH:

- JIATBIMH, U3 TMOCJIEAOBATEIbHO HAHOCHUMBIX CIOEB JIUTOIO THIPOU3OJISLHOHHOTO
Marepuaia ¢ MpOKIAJAKON apMUPYIOLIEH PYJIOHHON CTEKIOTKAHbIO;

- OKJICEYHBIMHU, U3 PYJIOHHBIX THAPOU3OJISIIMOHHBIX MATEPUATIOB B HECKOJIBKO CIIOEB,
MEPEKPHIBAS KaXKIbIM MOCJIEAYIOIINM CIOEM CThIK HUKEPACIIOIOKEHHOTO CIIOS.

9.3.6 beroHHBIE TTOHYPHI CIEYET NPOCKTUPOBATH B BUJIE IUIUT C THAPOU3OJISILIUEN IO
HaMopHOM I'paHM U YIUIOTHEHHEM IIBOB MEXK]y TUIUTAMU U MEX1Y MOHYPOM M TpPaHUYAIIUMHU
COOPYKEHUSIMH.

s mnotun IV kiacca npu cinaboneopMupyemMbIx TpyHTaX OCHOBAHMS JOMYCKAETCs
IPUMEHSTh OETOHHBIE TOHYpPHI 0€3 THUAPOU3OJISLHMOHHOTO MOKpHITUS. B 3TOM ciyyae
TOJIIIMHY MOHYpa CIEIYET ONPEAEsATh N0 KPUTUUECKOMY CPEIHEMY T'PaJUEHTy Hamopa A
OetoHa
JF\'.‘.".Ji'i'
= 30.

9.3.7 AHKepHBIIl IOHYp clIeAyeT IpeayCMaTpUBaTh I IIOTUH, PACIOJIOKEHHBIX, KaK
MPaBUJIO, HA TJIMHUCTBIX TPYHTAX.

XKecTkue ydyacTKu aHKEpHOTO MOHYpa CJIeAyeT MPOSKTUPOBATh B BUJE KeEI€300€TOHHON
TUTUTHI C OKJICEUHOW WJIM JIMTOW THIPOU3OJISLIMEN U ¢ BBITYCKaMU apMaTyphbl, 3aJebIBAEMOMN
B AHKEPYEMOE COOPYKEHUE.

['ubkuil yyacTOK NOJKEH BOCIPUHUMATH Bce A€ Qopmanuu (CABUT U OCAIKY),
BO3HUKAIOIIUE B MECTE€ KOHTAKTa C aHKEPYEMBIM COOPY>KEHHUEM, U COXPAHATh MPHU 3TOM
NOJIHYIO BOAOHEPOHUIIAEMOCT.

9.3.8 /I moHypOB BCEX BHUJIOB, 32 HCKIOYEHUEM OETOHHBIX, CIIEAYET MPELyCMaTPUBATh
NPUTPY3KY UX TPYHTOM, IIPEIOXPAHIEMbIM OT Pa3MblBa KPETUICHHEM B BUJI€ OCTOHHBIX IUIUAT
WJIM KAMEHHON HAaOPOCKHU.

9.3.9 [loaroToBKY OCHOBaHMSI MOJ] TOHYP HEOOXOUMO MpPeTyCMaTPUBATh:

- JJIsl IOHYPOB M3 MECTHBIX MaTE€pHUalOB MPHU TMECUAHbIX U CYNECUaHBIX T'PYHTaX
OCHOBAHUS

- YIUIOTHEHUEM IMOBEPXHOCTU OCHOBAHUS; B CIydae KPYIMHO OOJIOMOYHBIX T'PYHTOB
OCHOBAHUS, B BUJIE IECYAHOTO MEPEXOTHOTO CII0S TOIMHON HE MeHee 10 cm;

- 111 OETOHHOT'O WJIM aHKEPHOTO MOHYPOB — YIJIOTHEHUEM MMOBEPXHOCTH OCHOBAHUS U
YKJIaJIKOU cJi0s1 6eToHa ToNUHON 5-10 cM;

- JUIsl TIOHYPOB U3 ac(haIbTOBBIX WM MOJUMEPHBIX MAaT€PUAJIOB - MyTEM YKIIAJIKHU CIOS
eOHS WU TPaBUsl, TPONUTAHHOTO OUTYMOM, UJIH CJI0st OeToHa TOMIKUHON 5-10 cMm.

9.3.10 B comnpsikeHUsIX TOHYpa C MUIOTHHOM, C MOANOPHBIMH CTEHAMH, C Pa3AeiIbHbIM
YCTOEM, C TIOHYPHBIM HIMTYHTOM U B CONMPSIKEHUSX OTJEIBHBIX CEKIUI MOHypa MEXIy coO0M



HEOOXOJUMO TpeayCMaTpUBaTh YIUIOTHEHHUS COTrJIacHO yKazaHuaMm mi.6.2.1-6.2.7. Ilpu
BBIOOPE KOHCTPYKIIMM YIUIOTHEHUH CIEyeT YUUTHIBATh BEJIMUMHBI BO3MOXKHBIX AehopMalinii
rpaHUYalIuX COOPYKEHUM.

9.4 llInysTe

9.4.1 Bua mmyHTa (METaINIMYECKOTO, KEJIe300€TOHHOTO MIIA JIEPEBSIHHOTO) CIEAyeT
BBIOMpPATh B 3aBUCUMOCTU OT T€0JOTHYECKUX YCJIOBUM, PAacCUeTHOrO Ha Mopa U TIIyOUHBI
MOTPYKEHUS.

9.4.2 O6myro rmyOuHy MOTPYKEHHS IIMYHTA CleNyeT MPUHUMATh HE MeHee 2,5 M, a
IyOWHY TIOTPYKEHUS IIMYHTa B BOJOHETIPOHUIIAEMBIN CIIOH - HE MeHee 1 M.

9.4.3 Tlepenava CWJIOBBIX Harpy3oK OT COOPYKEHHUS Ha MPOTUBO(DMIHTPAIIMOHHBIC
IITTYHTHI HE JIOMTyCKaeTCsl.

9.4.4 BepxoBoil MOAMIOTUHHBIN LIMYHT CIEAYET MPEAyCMATPUBATh MPU OTCYTCTBUH
HOHYpa.

[IpuMeHeHne OECIIMYHTOBBIX CXEM IMOJ3EMHOI0 KOHTypa JONYCKAaeTCs B Cllydae
HECBSI3HBIX TPYHTOB OCHOBAaHMS MPHU HAJIUYUHU MOHYpa WM MPU 3arTyOJeHUU TMOIOIIBBI
BEPXOBOro 3y0a (hyHIaMEHTHOU TIJIUTHI B BOJAOHETPOHUIIAEMBIE TPYHTHI U TIPU 00€CTICYEHU
HU30BBIM 3yOOM (PyH/IaMEHTHOM TUTHTHI (PUIBTPAIIMOHHON TPOYHOCTH OCHOBAHUSI.

9.4.5 Tlpu nmpuMeHEHUHU B MOJ3EMHOM KOHTYpPE ITUIOTHUHBI BUCAYUX (HE JOXOJIAIIUX O
BOJIOYyIIOpa) MIMYHTOB PAaCCTOSIHUE MEXIY ABYMSI CMEXKHBIMHU PSJaMH IIIMYHTOB CIIEAYET
NPUHUMATh HE MEHEEe CYMMBbI TTTyOUH WX TOTPYKEHUS.

9.5 3y6bs 1 mPOTHBOGWILTPAITMOHHEIE 3aBECEHI
9.5.1 Ilpu npoekTupoBaHUM OETOHHBIX U KEJE300€TOHHBIX IJIOTUH HA HECKAJIbHBIX
OCHOBAHUSX CIEAYeT MpelyCMaTpUBaTh BEPXOBOM U HU30BOU MOIIIOTUHHBIE 3YOb.

[IpoTuBOdUIBLTpALIMOHHBIE OCTOHHBIE U KeIe300€TOHHBIC 3yObs (Mperpajbl) CiaeayeT
npeaycMaTpuBaTh B CilydasX, KOrja TMNpPUMEHEHHE IIIyHTa HEBO3MOXHO IO
MH>KEHEPHOT'€0JIOTUYECKUM YCIIOBHUSIM.

9.5.2 TemnepaTypHO-1e(pOpMaIIMOHHBINA OB MEXAY TPOTUBODUILTPAIUOHHBIM 3yOOM U
(byHIaMEHTHOU TTUTON IJIOTHHBI CIIEAYET YCTPAauBaTh MPHU HAJIEkKAIIEM 000CHOBAHHH.

9.5.3 Ilpu mecuaHblX U KPYMHOOOJOMOYHBIX IPYHTaX OCHOBAaHHS JOMYCKAeTCs
MpeaycMaTpuBaTh y BEPXOBOM TpaHU IJIOTHUHBI MPOTUBOPUIBTPAIMOHHYIO 3aBECY WIIH
nperpaay, BHITIOJHIEMYIO B BUJI€ TPAHIIIEH, 3aII0JTHEHHOW 0€TOHOM WJIM TJIMHUCTBIM TPYHTOM
, OypOoOETOHHOM CTEHKH.

['myOuny poTUBOPMIBTPAIMOHHON 3aBECHI, XapAKTEPUCTUKH €€ BOJIOHETTPOHUIIAEMOCTH
cielyeT Ha3HadyaTh B 3aBUCMMOCTH OT HAalopa Ha IUIOTUHY, (WIBTPAIMOHHBIX H
cy(phO3UOHHBIX CBOWCTB IPYHTa OCHOBAHMS, TPEOOBAHUMN MO CHMIKEHUIO MPOTHUBOIABICHUS
Ha TMOJIOIIBY IJIOTHHBI.

9.5.4 TonmuHa TPOTUBODUIETPAITMOHHON 3aBECHI t, IOIDKHA OBITH



s QA..H_ Fa Jlr:r..l:-zs
(16)

- HOTCPs HAIlOpa B AIAHHOM CCUCHHU 3aBCChI;

Yo
-cM. 11.7.13;

I . - KDUTHYCCKUHI CPeJIHUH I'PA/IUCHT HAIlOpa Ha 3aBece.

B 3aBucumoctu ot BHJa I'PYHTOB OCHOBAHHUA BCINYUHY Icrm IJIA 3aBC€C CICAYCT

MPUHUMATh PABHBIM:
4 - 1St MEJIKO3EPHUCTBIX MECKOB;
5 - s cpeliHe- U KPYITHO3EPHUCTHIX MECKOB;
3-1711 B TPaBUMHO-TAJIEYHUKOBOIO TPYHTA.

9.6 JIpeHa)kHEIC YCTPOICTBA

9.6.1 YcTpolcTBO TOPU30HTAIBHOIO APEHAXkA, BBINOJIHAEMOTO U3 KPYIHO3EPHHUCTOTO
MmaTtepuana (1mebHs, rpaBusi) U 3alIUIIEHHOTO OT 3aWIEHUs O0OpaTHBIM (PUIBTPOM, CIEAYeT
MpeayCMaTpUBaTh: JJIsl INIOTUH HA TJIMHUCTBIX TPYHTaX OCHOBAaHMS, a TAaKXK€ Ha MECYaHbIX
IpyHTax B cly4asX, Korja Jjisg oOecleueHHs YCTOWYMBOCTU IUIOTUHBI HEAOCTATOYHO
YCTPOMCTBA MOHYPA WM BEPTUKAIBHOU MPOTUBOPUIBTPALIMOHHON Mperpaibl; o1 BoJo0oeM,
pucOepMOoii, TUIUTaMU KPETIEHUSI OTKOCOB, OCOOCHHO B 30HAX MYJIbCAI[MIOHHOTO M BOJIHOBOTO
BO3 JICUCTBUH, IPU HAJTMYUHU B OCHOBAHHUH INIOTUHBI PA3MbIBAEMBIX TPYHTOB.

9.6.2 Yucno cioeB 00paTHOTO PuUIbTpPa U 3€PHOBOM COCTaB HAJICKUT OMPEILISATH B
cootBercTBuM co CHull PK 3.04-02.

TonmuHy €0 TOPU3OHTAIBHOTO JpEHa)ka CJEeAyeT Ha3HadyaTh C Y4YETOM
KOHCTPYKTHUBHBIX OCOOE€HHOCTEN TIOTHHBI M MIPOU3BOJICTBEHHBIX yCIOBUH, HO HEe MeHee 20
CM.

9.6.3 OTBOA BOJIBI U3 TOPU3OHTAIBHOIO ApPEHAXka CIEeAyeT MpeayCcMaTpUBaTh B IPEHAXK
BOJ000S WJIM TOCPEICTBOM JPEHAXKHOM CHUCTEMBI, IMPOXOISALIEH Yepe3 Tello TJIOTHHBI,
CONPATAOIINNA WIN Pa3AesIbHbIA YCTOM, B HIDKHUM Obe(). BrIxogHbIe OTBEpCTHS APEHAKHOMN
CHUCTEMBI CIIEAYET MpPEeAyCMaTpuBaTh B MECTaX CO CHOKOMHBIM pEXUMOM IIOTOKa U
pacnoJiaraTh HI>)K€ MUHUMAJIBHOT'O YPOBHSI HHJKHETO Obeda.

9.7 PacueThl IUIOTHH HA IPOYHOCTH U YCTOHIUBOCTH
9.7.1 Pacuersl IJIOTUH Ha HECKAJIbHBIX OCHOBAaHUAX HAa MPOYHOCTh U YCTOMYMBOCTH
CJIEyEeT MPOU3BOJUTH B COOTBETCTBUY C YKa3aHUSAMM pa3jiena 7 U HACTOSIIEro pa3iena.
9.7.2 BenuuuHbl KOHTAKTHBIX HANPSKEHUM MO MOJOUIBE IJIOTUH Ha HECKaTbHBIX
OCHOBaHMSIX HAJUISKUT onpenensiTh coraacHo TpedoBanusm CHull PK 3.04-04 u HacTosmero
pazzena.



Ilpn pacuere HOPMaJIbHBIX KOHTAaKTHBIX HANPSIKEHUNM METOJAMHU CONPOTUBIICHUS
MaTepuagoB BeJIWYMHbI HanpsokeHuid, MIla, B yrimoBbix Toukax (yHIaMEHTHOM ITUTHI
CEeKIUU IUIOTHHBI CIEAYET ONpeaesaTh Mo popMmyIie:

(17)
rae N - HopMalibHas cuia (¢ yueTom nmpotuBoAaBieHus), MH;
A - IJI01IA/1b MOJIOIIBBI CEKIINU TUIOTUHBL, M ;
M., My - u3rubarone MOMEHThI OTHOCUTEJIBHO TJIaBHBIX OCEH MHEPIUM TOOIIBbI

10TUHBI, MH-M;
WX, Wy - MOMEHTBHI COMPOTUBJIEHUS MOJOIBBI TUIOTUHBI IS COOTBETCTBYIOIIUX YIJIOBBIX

Touek A, B, Cu D OTHOCUTEJIHHO TJIABHBIX OCEH UHEPIIUH, M,

9.7.3 Ilpu pa3aenbHOM BO3BEAEHUHU OBIKOB, YCTOEB M (PYHIAMEHTHOM IIJIUTHI JIOTHUHBI HA
OCHOBaHHMM W3 I[ECYAHBIX TPYHTOB pEaKIUs OCHOBAHHUS MOJHOCTHIO BO3BEIEHHOTO
COOPYKEHUS JI0JHKHA OMPEACIISITHCS MyTeM CYMMUPOBAHUS SMIOPHI KOHTAKTHBIX HANPSKEHUN
TUTSt

CTPOUTENBHOTO MEPUOJA MO KaXKABIM JIEMEHTOM COOPYKEHHUS U MIOPBI HANIPSIKCHUH,
MOJIYYEHHOU OT HArpy30K, IPUKIIAbIBAEMbIX K COOPYKEHUIO MTOCJIE €r0 OMOHOJIUYMBAHUS.

JInsi OCHOBaHUSA IUIOTHHBI U3 TJIMHUCTBIX TPYHTOB KOHTAKTHBIC HANPSIKEHHS CIETYET
ONPEIENATh C YUYETOM MEPEPACTIPEEICHHS X BO BPEMEHHU.

9.7.4 Cexmuu mnotuH I u I kmaccoB ciaemyer paccuyuThIBaTh Ha OOIIYIO MPOYHOCTh Kak
MPOCTPAHCTBEHHBIE KOHCTPYKIIMM COBMECTHO C YIPYTMM OCHOBAaHHUEM METOJaMU
CTPOUTEIBPHON MEXAHUKHU WJIM TEOPUH YNPYTOCTU C YUETOM IepepaclpeesieHUus] yCUIun
BCJIEZICTBUE TPEILIMHOOOPA30BAHMUS.

[IpenBaputenbHubie pacueTbl pouyHocTH IoTHH [ u Il kimaccos, a wiotun 11 u IV
KJIACCOB BO BCEX CIydYasX JOIMYCKAeTCs MPOM3BOJUTH MPHUOIMKEHHO, pacCMaTpUBasl UX
paboTy pa3feiabHO B MOMEPEYHOM (BIOJb MOTOKA) M B MPOJOJIBLHOM (MOMEpPEK MOTOKA)
HaIlpaBJICHUSIX B COOTBETCTBUHU ¢ TpeOoBaHUsIMU 8.7.6-8.7.7.

9.7.5 B cnyyasx, Korjaa cxema pacyeTa IUIOTUHBI Ha OOLIYI0 IPOYHOCTh HE YUUTHIBAET
0COOEHHOCTH pabOTHI OTAETBHBIX 2JIEMEHTOB (hyHIaMEHTHAS TUIMTA, OBIKH, BOJAOCIUB U JIp.)
Y MPUJIOKEHUSI K HUM MECTHBIX HArpy30K, YKa3aHHbIEC JIEMEHTHI CJIEAYET JOMOIHUTEIBHO
paccUMUThHIBaTh HA MECTHYIO MPOYHOCTh. PacueTHble yCHIIMs, HANpSHKEHUS U KOJIUYECTBO
apMaTypsl B pa3 JUYHBIX CEYEHHUSX IUIOTHUHBI CIEAYET ONMPENEIATh C YUYETOM PE3YJIbTaTOB
pacueToB Kak Ha OONIYI MPOYHOCTh CEKIMU TUIOTHUHBI, TAK U HA MECTHYIO IMPOYHOCTH
OTZIEJIbHBIX AJIEMEHTOB.



9.7.6 Pacyer o0mieil MPOYHOCTH TIJIOTHUHBI B MOMEPEYHOM HAIMPABICHUU CIIEAYET
MIPOU3BOJIUTD:

- BOJIOCIIUBHOM TIJIOTHHBI, KaK PEOPUCTON KOHCTPYKIIUHU, peOpamMu KECTKOCTH KOTOPOM
SIBJISIIOTCS OBIKM M TIOJTYOBIKH;

- IBYXBSIPYCHOU TUIOTUHBI ¥ TUIOTHHBI C TITyOWHHBI MU BOJ0COpPOCAaMH, KaK KOHCTPYKIIUU
KOpoOYaToro BUA.

B pacueTtHoe ceueHue ciienyeT BBOJUTh TOJIBKO YacTh OBIKOB U MOJYOBIKOB IO BBICOTE.
JlomyckaeTrcsi OrpaHUYMBATH PACUYETHYIO BBICOTY OBIKOB U TMOJYOBIKOB HAKJIOHHBIMU
MJIOCKOCTSAMU, TPOXOASIIUMHU TOJA yrioM 45° K TOpU3OHTAIU dYepe3 KpalHue TOYKHU
comnpsbKeHus ¢ GyHIaMEHTHOM TITUTOM.

AHAJIOTUYHO JI0JKHA OTPAHUYMBATHCS BHICOTA PACUETHOTO CEYEHUS BOJIOCTUBA.

9.7.7 Pacuet oO1ield NpOYHOCTU CEKIIUH TUIOTHHBI B MMPOJOJILHOM HAIMPABICHUU CIEAYET
IPOU3BOIUTH:

- BOJIOCJIMBHOM IJIOTUHBI, KaK OQJIKU HA yIPYTOM OCHOBAHUU;

- IBYXbSIPYCHOM TJIOTUHBI W TUIOTHHBI C TTyOMHHBIMH BOJIOCOpOCamMH, KaKk paMHOMU
KOHCTPYKIIMHU Ha yIIPYTrOM OCHOBAHUHU.

[Ipu pacuere 00IIeH MPOYHOCTH CEKIIMH BOJOCIMBHOM TIJIOTHHBI B MPOJIOJILHOM
HamnpaBJICHUU MAacCHB BOJIOCJIMBA BBOJUTCS B PAacue€THOE CEUCHUE TOJbKO B Cllydyae
OTCYTCTBHSI TEMIIEPATypPHBIX IIBOB B MpoJeTe BOoAOoCHMBa. [Ipyu Hanu4umu TeMiepaTypHbIX
IIBOB MEXJIy TEJIOM BOAOCIHUBA U OBIKOM U TMOJYOBIKOM B PACUETHOE CEUYECHHUE CIEAYET
BBOJIUThH YacTh BOJIOCIMBA, OIPAHUYEHHYIO IUIOCKOCTSIMU, MPOXOISIIUMU YEPEe3 OCHOBAHUE
1Ba 1MOJ1 yIJIoM 45° K TOpHU30HTAIH.

IIpu pacuere oOuiel MPOYHOCTH B MPOJIOJILHOM HANPaBICHUM CEKIIUU JBYXbAPYCHOU
IJIOTHHBI WIM TUIOTUHBI C JIOHHBIMH BOJOcCOpocamMu (PYyHIaMEHTHYIO IUIATY, MPOJIETHBIC
KOHCTPYKIHMH BOAOCOpOCca, OBIKM M TOJYOBIKM B pPacyeTHBIE CEUCHHS CIEAyEeT BKIIOUYATh
MTOJTHOCTBIO.

9.8 Pacuer ankepHOro MOHYypa

9.8.1 Pacnpenenenre mMoaHONW rOPU30OHTAIBHOM CIIBUTAOUIECH CUJIbI MEXKIY aHKEPHBIM
NOHYPOM U INTOTUHOM HE3aBUCHMO OT BHJIa TPYHTA OCHOBAHUS CIIEIYET ONPEAEIIATh C YUETOM
yrpyrou negopmaiuu rpyHTa B X OCHOBAaHUU M PACTSKEHHS apMaTyphbl IOHYpa MO0 METOAY
K03 (UIMEHTA CIBUTA U YIIPYTOT'O CJI0S KOHEUHOM TTyOUHBI.

Metonom koddduienTa cBUra OnpeAesitoTCs YCUIMs, BOCIPUHUMAEMble aHKEPHBIM
MIOHYPOM B CJIy4asiX, KOrJa Ha MPOTSKEHUH BCEH NJIMHBI MOHYpa OTCYTCTBYET COCTOSIHUE
MIPEeEILHOTO PAaBHOBECHS, T.€. COOJII0IA€TCs YCIOBUE

I;H'..'.’I.' ?}.'J'.l'! IJ{I’L! Ig‘?} T LI
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THn"..'.'f
- HanOoJIbIIIee KacaTelIbHOE HaNpsbKeHue 1Mo monypom, Mlla;

r.;lu'H.'
- KacaTeJIbHOE HaIpPSHKEHUE MO IOHYPOM, COOTBETCTBYIOIIEE COCTOSTHUIO MTPECITBHOTO
paBHOBecusi, MIla;

If}:‘l'l.l
- MTHTCHCHUBHOCTb BCPTUKAJIbHOT'O JIABJICHUSA Ha ITIOHYD, MHa,

@ C
- COOTBETCTBEHHO paCcUETHBIC 3HAUECHUS yTila BHYTPEHHETO TPEHUS, TPajl, U yAEIBHOTO
CLEIUICHUs TpyHTa ocHOBaHus, MIIa.

B pacuerax nonyckaercs npuHAMAaTh

-'E:i'?ti‘." = 0‘8 Tl:ln'n'-']""

9.8.2 1o meTony koadduieHTa caBura ropu3oHTanbHyto cuiny, MH, BocipuanumMaemyto
CEKLIMEH MOHYpPa, B 3aBUCUMOCTH OT XapakTepa paclpeeseHHs] TUIO[aAl CEYeHUs apMaTyphbl
I10 IJIMHE TIOHYpa CJIEAYET ONPEAEIATh IIPU paclpeaesIeHAH T10:

TPEYTroJIbHUKY - IO popMyiie

QI - Q i
i K. I Q2al)’
]+G."h‘ ].\.'_ -f.:{ aru}
K, 1,(2al,)
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4
Ay

0N =0l +(0l -0l

i = MR

1)

rae Q - mojHas CIBUTAroNIas Cujia, ISHCTBYIONIAs Ha CEKIUIO MIIOTHHBI, MH;



K, K|, - KO3}(UIHCHTE MOCTEIN NP CABHIC Ui TPYHTOB OCHOBAHMS

COOTBETCTBEHHO IIOHYPA U INIOTUHBI, MH/™> ;
I b - cOOTBETCTBEHHO JUIMHA IOHYPA U IMIMPUHA MOJOUIBBI IJIOTUHBI, M;

Iy, 1, - GeccenepoBbl PYHKIUK YHCTO MHUMOTO apryMeHTa;

Il
A_s ' *’qs
- Iomaab CCUCHUA apMaTypbl COOTBETCTBECHHO B KOHIIC M B HA4YaJIC (B MCCTC IIPUMBIKaAHHA K

IJIOTUHE) TIOHYPA, M2;

a - BeJIMYHWHA, XapaKTepU3yIolas yIpyrue CBOMCTBAa MOHypa M €ro OCHOBAaHUS,
onpenesnsemas o ¢popmyJie

31eck E - MOmynb ynpyroctu apMarypsl, Mlla, mpruHAMaeMblii B COOTBETCTBUHM CO CHull

2.06.08;
b, - WHPHHA PACYCTHOTO y4aCTKa IIOHYPA, PABHAs JTHHE CEKIUHU TIOTHHBL.

Koadpdunuent nocrenu npu casure, MH/m , onpenensiercst mo gpopmyre

1-v
K=K, 1-vw
(23)

rae Ky - KOO PUIMEHT MOCTENH MPHU CHKATHUH, MH/™>;

v - k03¢ duruent [lyaccona rpyHra;

s
- K03 HULMEHT, 3aBUCSAUINI OT COOTHOIIEHUSI CTOPOHBI MOJAOUIBHI PyHIaMeHTa (TTOHypa WIn
TUIOTHHBI) B HALPABIICHUH JCHCTBHS CABUrAIOLICH cuilbl (1, Wiiu D) K ATMHE CEKIHUH IIOTHHBI

1, npuHUMaeMbli 1o Tadmuie 12.
a

Bennuuny xosdduiieHTa mocTenu mpu CxKaTUH Ky CHEAYET OINPENENSATh C YYETOM

JAHHBIX [TOJIEBBIX UCCIIEIOBAHUI.

9.8.3 BennunHy rOpU30HTAIBHON CUJIbI, BOCIPUHUMAEMON IIOHYPOM, CJIEAYET YUYUTHIBATh
IpU MPOBEPKE YCTOMUMBOCTHU IUIOTHUHBI HA CABUI IPHU ONPEACICHUU PACUETHOTO 3HAUCHMS
0000IIEHHON CUJIBI TPEIETLHOTO COMTPOTUBIICHUS.



Tabmuma 12 - 3aauennsa ko3gduIEeHTa

L' 4
Koaddumment

CootHoleHne CTOPOH NOAOWBbI pyHAaMeHTa (I, 1iH b) K JUIMHE CeKLUH IUIOTHHBI v
0,10 0,73
0,20 0,68
0,33 0,63
0,50 0,59
1,0 0,50
2,0 0,41
3,0 0,37
5,0 0,32
10 0,27

10 TPABUTAITMOHHBIE IVIOTUHBI HA CKAJIBHBIX OCHOBAHMUAX

10.1 KorcTpynpoBaHye rpaBUTallHOHHBIX IUIOTHH H AX JJIEMEHTOB
10.1.1 KoHcTpyupoBaHue TpaBUTAIMOHHBIX IIJIOTUH U UX 3JIEMEHTOB CJIEAYET BHITIOJIHATh
B COOTBETCTBHUU C Pa3/eiioM 7 U YKa3aHHUSIMHU HACTOSILErO pa3jena.

10.1.2 [Ipu npoeKTUpPOBAaHUU T'PABUTALUOHHBIX IUIOTUH HAa CKaJbHBIX OCHOBAaHMSIX (
Pucynok 14) cienyer paccMaTpuBaTh TEXHHUYECKYIO BO3MOYKHOCTh M 3KOHOMHYECKYIO
11e71€CO00pa3HOCTh MPUMEHEHHSI Hapsily C MAacCCHBHBIMU T'PABUTALMOHHBIMU TUIOTMHAMU
0OJIErY€HHBIX BUJIOB, TPUBEJAEHHBIX HA pUCYHKE 1, O - 1.

JInsi MacCHUBHBIX T'PABUTALMOHHBIX IUIOTHH CJIEAYET paccMaTpUBaTh BO3MOMKHOCTD
MPUMEHEHUS ISl BHYTPEHHUX 30H MAJIOLEMEHTHOTO )KECTKOT0 OETOHA.

10.1.3 [Jnst cTBOpPOB, B KOTOPBIX
lewh <5
(rme Iy - WHpHHA YIENbs [0 XOPAC HA yPOBHE IPEOHS IIIOTUHBI, /i - BBICOTA IIOTHHBI),

CJIElyeT pacCMaTpUBaTh LEIECOO0PA3HOCTh MPUMEHEHHS HAPAY C INIOTHHAMMU C
HOCTOSIHHBIMU TEMIIEpaTypPHBIMHU IIBaMU (pa3pe3Hble IUIOTHUHBI) INIOTUH C YaCTUYHO WIN
MOJIHOCTHIO OMOHOJIMYEHHBIMH MTONEPEUHBIMU TEMIIEPATYPHBIMH ILIBAMH MJI O€3 IIBOB (
Hepa3pe3HbIC TIIIOTHUHBI).

10.1.4 VcxonHblil nonepeyHbiii mpoguib rpaBUTALMOHHON TUIOTUHBI JOJIKEH UMETh
bopMy TpeyrosbHHKAa C BEpUIMHOW HA OTMETKE HOPMAJIbHOTO MOJMOPHOTO YPOBHS BOJIbI B
BepxHeM Onede.

10.1.5 Jnst cHuXeHHs (QUIABTPALMOHHOTO NPOTUBOJABICHUS B OCHOBAaHUU
I'PaBUTAMOHHBIX IUIOTUH CIELYET NMPEeAyCMaTpUBaTh YCTPOMCTBO APEHAKa OCHOBAaHUS, a,



npu HEOOXOJMMOCTH, U MECTHBIX Pa3rpy304YHBIX IOJOCTEH IO IMOJOLIBE IIOTHUHBI (CM.
pucyHok 15). B mioTtuHax ¢ pacliMpeHHBIMU IIBaMH IIMPUHA MOJOCTH IIBa JOJDKHA
COCTAaBJIATh HE 00JI€E MTOJIOBUHBI IIIMPUHBI CEKINUHN IIJIOTHHBI.

10.1.6 B tex ciaydasix, KOrjaa OCHOBaHHE IJIOTHUHBI CIOKEHO TPYHTaMU CO CPEIHHUM
K03 GuImeHTOM QUIbTPALUU
K=z0,

M/CYT, B COCTaB€ MOJI36MHOI'0 KOHTYpa IJIOTUHBI CIEAYeT MpeayCcMaTpUBaTh
MPOTUBO(PUIIBTPALITMOHHBIE YCTPOMCTBA (LIEMEHTAlMOHHAS 3aBeca, MOHYp) U ApeHax. [Ipu
3TOM PACCTOSIHUE OT HAITOPHOM I'PaHU IJIOTUHBI 10 OCH LIEMEHTALIMOHHOM 3aBECHI JOJIKHO
OBITH, Kak mpasuiio, (0,05 - 0,1) b (rae b - mupuHa MOAOMIBEI IFIOTUHBI), €CIIN MTO3EMHBIHI
KOHTYP IJIOTHHBI COCTOUT TOJIBKO M3 LIEMEHTALIMOHHOM 3aBECHI U APEHAXkA.

PaccrosiHue Mexay JIpeHaXKHbIMU U LIEMEHTALIMOHHBIMU CKBa)XMHAMH JOJKHO OBITh
OoJbIIe paguyca LIEMEHTALUH U HEe MeHee 4 M.

[IpruMmeHeHre MOHypa W pa3MELIEHHE B 3TOM CJIydyae LIEMEHTAIMOHHOW 3aBECHI
HE0OXO0IMMO OOOCHOBATh pE3yJbTaTaMH (PUIbTPAIMOHHBIX HCCIEAOBAHUNA M PaCUETOB
IIPOYHOCTH.

B Tex ciydasx, Koraa rpyHTHI, ClIararolue OCHOBAaHUE IUIOTUHBI, BOJOHEIIPOHUIIAEMBI
win cnaboBoponponunaemsl (K < 0,1 M/cyT), BKIIOYEHHE B COCTaB MOA3EMHOTO KOHTYpa
Hapsly ¢ JPEHaKOM LIEMEHTAllMOHHOM 3aBeChl JOJKHO ObITh OOOCHOBAHO pe3yJibTaTaMu
(UIBTPAIIMOHHBIX HCCIAeN0BaHUN. Eciam ycTpONCTBO LIEMEHTAIMOHHOW 3aBEChl HE
IpelycMaTpUBAETCs, CIEIyeT pacCMOTPETh HEOOXOAUMOCTh YKPEHHUTEIbHON LIeMEHTalUuu
30HbI KOHTAKTa IUIOTUHBI C OCHOBAHUEM.

10.1.7 I'nmyOGuHy 3amenKku KPYMHBIX Pa3pbIBHBIX HApYIIEHUNW B CKAaJTbHOM OCHOBAaHHHU
CIeAyeT ONpeNessaTh IO pe3yibTaTaM pacyeTa HaIpPSKEHHOTO COCTOSHUS TJIOTHHBI
COBMECTHO CO CKAJIbHBIM OCHOBAaHUEM C YYETOM HEOJHOPOJHOCTHM OCHOBAHUS (IIPU ITOM
JOJKHBI BBIITOJIHATHCS YCIIOBUS IPOYHOCTH 11. 10.2.7), a Takke crerualIbHbIX UCCIIEJOBAHUM.

10.1.8 IIpoexkTupoBaHue rpaBUTAMOHHBIX MJIOTUH HA OCHOBAHMSAX W3 IMOJYCKaJbHBIX
I'PYHTOB BBIIIOJIHSETCSA TaK e, KaK INIOTUH Ha OCHOBAHMAX W3 CKAJbHBIX I'DYHTOB, HO B
pacueTrbl TakKUX IUIOTUH JOJDKHBI BBOJMUTHCS COOTBETCTBYIOLIME XapaKTEPUCTUKU
MIOJIyCKJIbHBIX TPYHTOB.

10.1.9 OcHOBHBIE CXEMBI COTpsKEHUs Obe(OB BOAOCOPOCHBIX I'PAaBUTALIMOHHBIX NIOTUH
BCEX KJIACCOB B 3aBUCUMOCTH OT BBICOTBI COOPY’KE€HHSI U IIUPUHBI CTBOPA MPUHUMAIOTCS T10
Taomune 13.

10.1.10 Konctpyxkuuto Bogo6ost mist ot [ u I kimaccoB BeicoToit 6oee 40 M ciemyer
00OCHOBBIBATh pPE3yJbTaTaMHM THUJPABINYECKUX PACUETOB U HIKCHEPUMEHTAJIbHBIX
UCCIIEIOBAaHUM: BOJOOOM IUIOTHH BCEX KiaccoB BblcoTo a0 40 M pomyckaercs
IIPOEKTUPOBATH HA OCHOBAHUU PE3YJIbTaTOB THIPABINYECKUX PACYETOB U aHAJIOTOB.

Bono6oitnbie cTeHkn o0TekaemMoit (opMbl, BOJOOOMHBIE KOOIl U1K 0€33PO3UHHHHBIC
TaCUTEIIM HAJ JIEKUT MPUMEHSTh B KauecTBe racurenei sueprun 1t wiotu I, 11, 11 knaccos



BBICOTOM Oosee 25 M. Jlsg IJIOTHMH BCEX KIIACCOB BBICOTOM JO0 25 M JoOIycKaeTcs
IpeayCcMaTpUBaTh FACUTENH, yKa3aHHbIe B 9.1.12.

Jlji1 yMeHbEeHUS TOJIIUHBI TUTUT BOJI000S ClIeyeT IpelycMaTpuBaTh:

- AaHKEPHOE KPEIJICHUE IUTUT K OCHOBAHUIO, HE3aBUCUMO OT BBICOTHI TIIUTHI;

- YCTPOMCTBO B IUIMTAX APEHAXKHBIX KOJOALEB — B IUIOTUHAX BBICOTOM A0 25 M, a mpu
TUIPABINYECKOM 0O0OCHOBaHUH, B TUIOTHHAX BBICOTOM 110 40 M.

10.1.11 Jns ynmy4ymeHus HanpspKEHHOTO COCTOSIHUS B IPUKOHTAKTHOW 30HE TUIOTHHBI U B
OCHOBAaHMM M JJi TNPEJOTBPALLIECHUS TEMIEPATypHOrO TPEIIMHOOOPA30BAHMS CIENyeT
paccMaTpuBaTh IEIECO00PA3HOCTh YCTPOUCTBA OJAHOTO MM HECKOJBbKUX TOPU3OHTAJIbHBIX
LIBOB-HAJIPE30B CO CTOPOHBI BEPXOBOW I'PAHU C MOCTAHOBKOM B IIBaX yIIJIOTHEHUM.
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Pucynok 14-OtnenbHble 9acTH M 3IEMEHTH I'DaBUTAIMOHHBIX IUIOTHH Ha CKAIHHOM
OCHOBaHHUH

a-Tayxasl MIOTUHA, O-BOJOCIUBHAS IUIOTUHA; 1-TpedeHb; 2-pOoTUBOPUIBTPALIMOHHbIE
VIUIOTHEHUS; 3-TeMIIepaTypHbI€ WIBBI; 4-11a3 PEMOHTHOrO 3arpa)JeHus; S-ma3 padoyero
3aTBOpa; O-TIPOMEXKYTOUHBIA OBIK BOJIOCIMBHOM IUIOTUHBI, 7-rpeOeHb BOJIOCIUBA; 8-
BOJIOCJIMBHASI TPaHb; 9-CMOTpOBBIE ranepeu; 10-apensl Tena mioTuHel; 1 1-HOCOK-TpaMIuInH;
12-nmogomBa; 13-pasrpy3ouHas I1OJIOCTB; 14*-npenaxnas rajepes; 15-
NpoTUBOQUIbTpAalIMOHHAs (OOBIYHO IIEMEHTalMOHHas) 3aBeca; 16-HU30BOW KiauH; 17-
IpeHaXXKHbIE CKBOXXMHBI OCHOBaHUA, 18-BepxoBoi kiauH; 19*-mieMenTanmonnas ramepes; 20-
HaropHas rpaHb; 21-HU30Bas rpaHb



Ilpumeyanne JlomyckaeTcsl NMPOU3BOAUTH YCTPOWCTBO LIEMEHTALIMOHHOU 3aBECHI U
JIpEHaXa U3 OJTHOU TaJIepEN.

Tabmma 13 - Cxemsl conpspkerns 6peoB

OTHocuTeNbHas IUpUHa BeicoTa miIoOTHHBI
Cxema compspkeHus 6pe(oB

CTBOpa , M
o JIOHHBIA  THApAaBIUYECKUM  TpPBDKOK  HesaTomnmeHHBIN
I-If"fil I’ = ﬂ040 Up * p
TIOBEPXHOCTHBII MPBIKOK
cBbimre 40 OT16poc cTpyit HOCKaMH-TPaMIUTHHAMHU
lwh<3 i i
ch =3 mrobast JIOHHBIH TUAPAaBIUYECKUI MPBHKOK

* Compsbxenue 0be()OB C MOMOLIBIO HE3aTOIUIEHHOTO MOBEPXHOCTHOTO MPBDKKA JUIS TUIOTHH BBICOTOH Oostee 40 M
JIOIYCKaeTCsl IPY THIPABIMYECKOM 0OOCHOBAHUH.

10.2 Pacuer rpaBATaIHOHHABIX IUIOTHH

10.2.1 PacyeTsl MJIOTHHBI W €€ 3JIEMEHTOB Ha IMPOYHOCTb, YCTOWYHMBOCTH H
TPELIMHOCTOUKOCTh, & TaK K€ €€ kKeIe300€TOHHBIX KOHCTPYKIHMN Ha PaCKPBITUE TPEIIUH
HAJJICKUT BBIMOJHATH B COOTBETCTBUH ¢ TpeboBanusimu CHull 2.06-08, CHull PK 3.04-04,
pazzena 8 U yKazaHUsIMU HACTOALLETrO pa3jena.

10.2.2 PacueTsl rpaBUTAllMOHHBIX IUIOTHH Pa3 PE3HON KOHCTPYKIIMH, UMEIOIINX MIOCKUE
MOCTOSIHHBIE TTOTIEPEYHBIE IIBBI, HA MMPOYHOCTh U YCTOMYMBOCTH CJIEAYET MPOU3BOAUTH IO
CXeMe IUIOCKOW 3aJ1auu, pacCMaTpUBasi OTAEIbHO OJHY CEKIIMIO WJIM YCIOBHO BhIpE3aHHbIN 1
M IJIOTUHBI. HampsikeHHOe COCTOSTHUE TUIOTHUHBI CIEAYET ONPEASsATh OTASIBHO ISl KaXKI0TO
BHJIa CEKIHH (TTyXUX, BOJOCIUBHBIX, CTAHIIMOHHBIX) C YIETOM CIIENU(PUKN WX BO3BEICHUS U
CTaTUYECKOUN pabOTHI.

PacueTsl yCTOMYMBOCTH HEPA3PE3HBIX MJIOTUH JOMYCKAETCS IPOBOJUTH JJISI COOPYKEHUS
B 11eJIoM. PacueTsl Hepa3pe3HbIX MJIOTUH HA MPOYHOCTh JOMYCKAETCS BBINOJIHITH aHAJIOTMYHO
pacueraM apoyHbIX IJIOTHH COTJIACHO YKa3aHHUSIM pasjena 8, a TakkKe METOJIaMH PEIIeHUs
00BEMHOM 3a71a4H TEOPUH YIIPYTOCTH.

HanpspkeHHOe COCTOSIHME Hepa3pe3HbIX IUIOTHH, paOOoTaloIUX B CIIOXKHBIX
MPOCTPAHCTBEHHBIX YCJIOBUSAX (HECUMMETPUYHOCTh CTBOpPA, JIEUCTBYIOIIMX HArpy3oK Hu
pEeaKIMi OCHOBAaHMS, B TOM UHCIE OT OEPEroBbIX YIOPOB), CIEAYET ONPENensaTh Kak s
MPOCTPAHCTBEHHON 3a7a4M SKCIIEPUMEHTAIBHBIMU UM PACUETHBIMU METO/IAMH.

10.2.3 Pacuetsl 0o011eli TPOYHOCTH OETOHHBIX TPABUTAIIMOHHBIX MJIOTHH, KaK MPaBUIIO,
BBITNIOJIHAIOTCS] HA MOJIHBIM COCTaB HArpy30K M BO3/I€MCTBUI OCHOBHBIX U OCOOBIX COYETAHMIA.
Jlomyckaercss pacCUMTBIBaTh Ha COKPAILEHHBIM COCTAaB Harpy30K U BO3JCHCTBUM
OCHOBHOT'O M OCOOBIX COYETAaHUM TJIOTHHBI BHICOTOM Oojiee 60 M Ha HaYaNIbHBIX CTAAUSIX
MIPOEKTUPOBAHMS, a TUIOTUHBI BBICOTON MeHee 60 M - Ha BCEX CTaAUsAX IPOCKTUPOBAHUSI.



10.2.4 B pacueTax IJOTHUH Ha MOJHBIM COCTaB HArPy30K U BO3JCUCTBUN yUUTHIBAIOTCS
Harpy3kH M BO3JEHCTBUS B COOTBETCTBUU C yKa3aHusaAMHM 8.1.2-8.1.5. [Ipu sTtom:

- B KayecTBE€ TEMIEPATYpPHBIX BO3JIECHCTBUHA paccMaTpPUBAIOTCS H3MEHEHHS
TEMIIEPATyPHOTO COCTOSIHUSI COOPYKEHHUSI, ONPEJCIICHHbIE C YYETOM HAdallbHOTO pexuMa
TBEepACHHUs OETOHA, TEMIIEPaTyphl 3aMbIKAHHUS CTPOUTEIBHBIX IIIBOB, MOJIHOTO OCTHIBAHUS
OCTOHHOW KJIAJKK 10 CpPEIHE-MHOTOJETHUX JKCILTyaTallMOHHBIX TEMIIEpaTyp, CE30HHBIX
KoJie0aHUI TemmepaTypbl Hapy»XKHOTO BO3AyXa W BOJbl B BOJOXPAHWIMILE U HATUYHUS
AKCILTYaTAIlMOHHOTO MOI0TPEBa COOPYKEHUS (€CIIU MOJA0TPEB MPEyCMaTPUBAETCS ),

- CHJIOBO€ BO3JelcTBUE (DHIBTPYIOLIEHCS BOABI B TeJ€ IUIOTUHBI U OCHOBAHUU
MPUHUMAETCS B BUJIE 00BEMHBIX U MOBEPXHOCTHBIX CHJI COTJIACHO yKazaHusm 8.1.13;

- celficMMUYEeCKHe BO3CHCTBUS ONPENETSIOTCS ISl ABYX- WM TPEXMEPHBIX CXEM pacyeTa B
COOTBETCTBHM CO CXEMaTH3alUEl, MPUHATOW B pacyeTax COOPYKEHHS Ha CTaTUUYECKHE
BO31EUCTBHUS.

[Ipu 000CHOBaHMYU B MOJHBIM COCTaB Harpy30K M BO3JEHCTBHI AKCILUIYaTallHOHHOTO
nepuojaa JJisi OCHOBHOTO M OCOOBIX COYETAHWM JOMyCKAaeTCs BKIIOYATh BO3/ICHCTBHE
HaOyxaHus1 OETOHA BEPXOBOU IPaHU IIOTHHBI.

10.2.5 PacteTsl 00111€# MPOYHOCTH TUIOTUH HA TIOJHBIN COCTaB HAarpy30K W BO3JCUCTBUM
CJIelyeT MPOU3BOIUTH:

1) ayist HayanpHOIrO MEpPUOAA IKCIULYaTALMU IMOCTPOEHHOTO COOPYKEHUS, KOT/Ia €ro
OCTBIBaHUE JIO CPEIHE-MHOTOJIETHUX SKCIUTyaTallMOHHBIX TEMIEPATYp €IIEe HE MPOU30LLIO;

2) Ayig yCTaHOBUBILIEIOCS MEPUOJIA IKCILTyaTalluu COOPYKEHHUs, KOI/1a OHO MOJIHOCTBIO
OCTBUIO 10 CPEAHEMHOTOJIETHUX TEMIIEPATYP.

[IpoBepka ycinoBuid 00IIeH MPOYHOCTH MJIOTHUHBI B 000MX CIIy4yasX BBIMOJHSIETCS, KakK
paBuIIo JUist peBpalid U aBrycTa.

10.2.6 PacyeTsl INIOTHH HA MOJIHBIMA COCTAB HATPY30K U BO3JIEUCTBUI IKCIUTYaTalMOHHOTO
[IEPUO/Ia BBIOJIHIIOTCS METOJAMU TEOPHUH YIPYTOCTH C YYETOM BO3MOYKHOI'O PACKPBITHS
CTPOUTENBHBIX IIBOB Y HU30BOW IPAHU COOPYKEHUSI.

['myOvHa pacKpbITUS LIBOB y HU30BOW IPaHH OIMPEAETSETCS PACU€TOM B COOTBETCTBUU C
ykazanusimu 8.1.11.

Marepuan y BepXoBOW I'paHM IUIOTHUHBI, @ TAKKE€ B OCHOBAHUHU COOPY>KEHHUS yCIOBHO
IPUHUMAETCS CIUIOIIHBIM, 2 BO3MOXHOCTh PACKPBITUS IBOB Ha BEPXOBOW IrpaHU IJIOTUHBI,
BKJIIOYAsi KOHKPETHOE CEYEHHE, KOCBEHHO YYHUTHIBAETCA B KPUTEPUAX MPOYHOCTHU
Ha3HAYeHHEM COOTBETCTBYIOIIMX MPECIbHBIX INTyOUH 30HBI PACTSXKEHUSI.

10.2.7 YcnoBust NpOYHOCTH ITPABIBUTAIIMOHHBIX MJIOTUH, PACCUUTHIBAEMbIX HA MOJHBIN
COCTaB HAarpy30K M BO3JEHCTBUI IKCIUIyaTaAHOHHOI'O MEPHOJA, CIAEAYET NPUHUMATh I10
Tabnuue 14,

rae
Y Voo Yed

- k03 durmeHTsI, MpUHUMaeMble cormacHo 8.1.13;



a;

- MAKCUMAJIbHBIC T'TIABHBIC C)KUMAIOIINUEC HAITPAKCHUAA, MHa,

Ry
- pacueTHOe conpoTuBieHue OeToHa cxatusi, MIla;
b - mMpuHa TIOTUHBI 10 OCHOBAHUIO, M;
b, - mMpHHa PaCYCTHOrO FOPH3OHTAIBHOTO CCUCHHS, M;

dt - FJ'Iy6I/IHa 30HBI PACTAXKCHHUA B TOPU30HTAJIBHBIX CCUCHUAX TCJIAa IIJIOTHHBI 1 KOHTAKTOM

CEUYEHHUH, OTpEeIeNICHHAs B MPEANOI0KEHUN paboThl OETOHA y BEPXOBOW I'paHM IUIOTHHBI Ha
pacTsKEHUE, M;
{ - pa3Mep CEKLIMU B HAIPABIICHUU OCH TUIOTHHBI, M;

t, - TOJIIMHA CTCHKY CEKIWi B IPEJe/IaX PaCIIMPCHHBIX IIBOB (TONMIMHA KOHTP(OPCOB),

by,

31- pacCTOAHUC OT BerOBOﬁ rpadnn 10 ApCHa)Xa TCJa IIJIOTUHBI, M;

- TOJINIMHA OI'0JIOBKA CCKIMH C PACHIMPCHHBIMHA IIBAMM 110 TOPOCBOMY CCUCHHIO, M;

a, - PacCTOSIHUE OT BEPXOBOH I'PAHH IUIOTHHBI 10 OCH IIEMEHTAIMOHHOH 3aBECHI, M;
a, - PacCTOSIHUE OT BEPXOBOH IPaHU IIOTHHBI 110 IIEPBOTO Psifia APCHAKHBIX CKBAKUH B

OCHOBaHUH, M;

2
O .
red3a)

- 0e3pa3mepHbIil KodhPHUIHEeHT.

10.2.8 B pacyeTax NpOYHOCTH IIJIOTUH HA COKPAILIEHHBIA COCTAB HAIPY30K U BO3JCHCTBUI
TEMIIEpaTypHbIE BO3JACHCTBUS HCKIIOYAIOTCS U3 PACCMOTPEHMS], a CEHCMUYECKHE HArpy3Ku
ONPENEISAIOTCS 0 JIMHEHHO-CIEKTPAJIbHON TEOPHUM Ul CIydasl pacdyera COOPYKEHHs II0
OJIHOMEPHOM (KOHCOJIBHOW) CXE€M€, IIPH ATOM CUJIOBOE BO3JIEUCTBHUE (PUIBTPYIOUIEHCS BOJIbBI
YUYUTBIBAETCA TOJBKO B BHUJIE CHUJ IPOTUBOJABICHMS, IPUIOXKEHHBIX Ha KOHTAKTE
OeToH-cKaa.

B Tex ciyuwasix, Korjga aMIUIUTy/la CE30HHBIX KOJIEOAHUU TeMIepaTypbl Hapy»HOTO
BO3[lyXa B palOHE pAacCIOJIOKEHUS IUIOTUHBI MpeBbimaer 17°C, cienyeT y4uThIBaTh
YMEHBIICHUE IIMPHUHBI PACUETHBIX T'OPU3OHTAIBHBIX CEUYECHMI Tela IUIOTHHBI WK MO €€
IOJOIIBE 33 CYET PACKPBITUSA CTPOUTEIBHBIX LIBOB Y HU30BOW I'PAaHU COOPYKEHHUS IIOJ
BJIMSIHUEM YKa3aHHBIX U3MEHEHUI TeMIepaTypbl BO31yXa.

C nenpro CHIKEHUS! MATEPUATIOEMKOCTH COOPYKEHUN TUIOTUHBI BCEX KJIACCOB BBICOTOM
10 60 M, BO3BOAMMBIE B pallOHaX C aMIUIMTYJIOM CE30HHBIX KOJEO0aHUW TeMIepaTypbl



Hapy>KHOTO Bo3ayxa 6oiee 17°C, cienyeT paccuuThIBaTh METOJaMU TEOPUU YIIPYTOCTH HA
MOJIHBIA COCTaB Harpy30K U BO3JEMCTBUM, 00OecreunBasi BHIMOJIHEHUE YCIOBUN MMPOYHOCTH,
npuBeIcHHBIX B Tabmutie 14.

10.2.9 B pacyeTax npOYHOCTH IIJIOTUH HA COKPAILEHHBIA COCTaB HAIPY30K M BO3JCHCTBUIM
AKCIUIYaTallMOHHOTO Iepuoda HAIpPSIKEHHUS ONPEACISIIOTCS METOAaMHU CONpPOTUBIICHUS
MaTepualioB, MpUYEM 3HAYCHUS HanpsokeHuii, MIla, Ha BepXOBOW W HHM30BOM rparax
coopyxenus (Pucynok 15) cnemyer onpeaensTs o popmysiam:

v N _6M

Yob B (24)
oy =oymi - wH jl-md; (25)
14 = HS +om,, (26)
ot = oyl +m)+ R Himy (27)
ot =1 H}; (28)

Tabmmia 14 — I'my6usa 30HE pacTsHKeHHA

Bo Bcex Toukax Tela INIOTHH BCEX BHJOB IIPH OCHOBHBIX M BCEX OCOOBIX COUETAHUSIX HArPYy30K U BO3ICHCTBHIA:
Yoo Vie | O3 = Yead Ri
y BEPXOBOW TPaHHU COOPYKECHUS
Oco0ble coueTaHus
KonctpyktuBHble  0COOGEHHOBTH  OCHOBHBIE COYCTaHUS ge BKIIOYAIONHE  BKJIIOYAIOMIHE

IUIOTHH U pacyeTHbIE CeUEHUs Harpy3oK celicMUYeCcKHUe celicMHUUeCcKue

BO3JIeHICTBUS BO3JENCTBUSA

1 IlroTuHE! 6e3 pacIIMpPEHHBIX MIBOB CFi
FOPI/BOHTaHBHLIC CCUCHHUA TCJlla

U*
d, < 0,133, d, < 0,286h,**

IUTOTHHBI 0€3 THUIPOU30SIUOHHOTO
9KpaHa Ha BEpXHEU rpaHu

] 4
97|12 0,25 %, a

To Xe, C FI/IZ[pOI:I3OJI$H_[I/IOHHBIM d[ E .U_. }331,?.;‘1' ‘ﬂr i—- 0.‘ -i 67hl!_ {,fl- E ﬂ-‘zsﬁhlj* e
3KpaHOM Ha BEPXHCH I'PaHU

KOHTaKTHOE CedYeHHe IUIOTHHBI 6e3
THAPOM3OJISINN KOHTAaKTa BepxoBoii & ¢ < () d, < 0300q:%%% d; = 0,200b
IPaHH [UTOTHHBI C OCHOBAHHEM



To xe, ¢ ruapousonsmeii kontakta ¢f, < 0.071h d, = 0,083h d: < 0.200h
BEPXOBOIl TpaHH IUIOTHHBI C
OCHOBaHHEM

Y
2 ITIOTHHEI ¢ PacIIMPEHHEIMM MIBAMH Ty D*
T'opuzoHTanbHble ceueHUs Teja M " Lfr = ﬂ,-l 33 I}'!F}; fjr = 0,2815 J'?!F},.j
MJIOTHHBI |ﬂ.}' | =025 y H g
KOHTaKTHOE ceucHHe "L'"ﬂ 0 d, < 0,300 rr; d, < 0,200 ’.?h

* Ecnn Ha HEKOTOpPBIE YaCTH HAIIOPHOM TPaHU TUIOTUHBI HE BBIMOJHSIIOTCS JAaHHBIE YCIOBUS MPOYHOCTH, TO Ha
9TOM y4YacTKe BEPXOBOW I'paHU ClEIyeT IpeayCMaTpHUBaTh JONOJIHHUTEIBHBIE MEpPHI 1O T'HJIPOU3OJSLHMU U

NpeaOTBPAaIlCHHS HEJOMYyCTHMOTO pacKpBITHS CTPOHTEIBHBIX LIBOB.
** Tlpu HEBHINIOTHCHWH YKa3aHHBIX YCIOBHH MPOYHOCTH TAJJICKHUT PYKOBOJACTBOBATHCA yKa3zaHUSAMH 9.22.
*** B Tex ciay4asx, KOTr/ia MOA3eMHBIN NMPOo(UiIh MIOTHHBI HE COINEPKHUT IIEMEHTAIIHOHHON 3aBECH, BMECTO a,

TIpUHUMATCA 33 JJI IITIOTHUH 0e3 PasmMpPEHHBIX IIBOB U bh JUIL THIOTHUH C paCIIMPEHHBIMU IIIBAMH.

2
a; _l+mﬁ [o;',[cas.?{a-éj +1]+}~',.,.& coﬂ(u—é}ml-m“g |
1+mu {29]

ot N _oM

TR (30)
Jiﬂﬂi;mrg'?wﬁr:‘ffl‘m?l’ (31)

T:;,- =_(:"}wH; +G;:IF’.?’12.; {32)

o1 ==1uf1a; (33)
of = oy (l+my ey, Himg, (34)

rae
] u ) (3
Ty . Ty § o : Ty
- HOPMaJIbHbIC HATPSYKEHUS 110 TOPU30HTAIBHBIM U BEPTUKAIBHBIM ILIOIAIKAM
COOTBETCTBEHHO Y BEPXOBOW M HU30BOM rpanent, MIla;

I H
.Iu] : !’-RJ_]
- KacaTeabHbIE HANIPSHKEHUSA 110 TOPU30HTAIBHBIM U BEPTUKAIBHBIM IUIOIIAIKAM
COOTBETCTBEHHO Y BEPXOBOM U HU30BOU rpaneu, Mlla;



01,0301 0%
- MAKCUMAJIbHBIE PACTATMBAOIINE U MAKCUMAJIBHBIE COKMMAIOLIUE TJIaBHBIC HAIPSKECHHUS
COOTBETCTBEHHO Y BEPXOBOM M HU30BOU rpanei miuotunsl, MlIla;

&4
3

&
- HOpMaJIbHbIE HANPSKEHUSI, JEUCTBYIOIIKE IO TUIOMIAAKaM KOHTAKTHOTO CEYECHUS Y
BepxoBoi rpanu, Mlla;

M - MOMEHT CHJI, IPUJIOKEHHBIX K MJIOTUHE BBIIIE PACYETHOTO CEUYECHUS, OTHOCUTEIBHO
LEHTPA TSHKECTH 3TOro ceueHnus, MHwm;

N - HOpManbpHas CWIIa, paBHAS CYMME MPOCKIHWI HAa HOPMajb K PaCUCTHOMY CECUCHUIO
BCEX CHJI, ICMCTBYIOIIMX HA IUIOTUHY BBIILIE paCYETHOrO ceyenusi, MH;

b, - mMpUHA PaCYETHOTO CCUCHNUS, M;

Vi - YIEIbHBINA BEC BOBI, MH/M3 ;

& ]
5 ' 5 h
- COOTBETCTBEHHO HAIIOPHI HaJl pac YETHBIM CEYEHUEM CO CTOPOHBI BEPXHErO U HUKHETO
Obe(OB U HAIOp HaJ KOHTAKTHBIM CEYEHUEM y BEPXOBOI I'paHu CO CTOPOHBI BEpXHETo Obeda,

M;

T, T, - COOTBETCTBEHHO HAKJIOHBI BEPXOBOW W HU30BOW I'PaHENW HA YPOBHE PACUETHOTO
CEUYCHUS;
o

- YIOJI MEX]1y TNIOCKOCTBIO HAIIOPHOW I'PAaHU IUNIOTHUHBI U BEPTUKAIBHOM IIJIOCKOCTBIO,
rpan;

o

- YTOJI MEXKy MIIOCKOCTBIO MOJAOUIBBI INIOTUHBI ¥ TOPU30HTAIBHOM IIIOCKOCTBIO, TPal.

B npuBenenHbIx popmyiiax HopMagbHbIE PACTATUBAIOIINE CUJIBI U HAMIPSKEHUS TPUHSTHI
CO 3HAKOM "TUTIOC", CKUMAIOIIME - CO 3HAKOM "MUHYC" ; M3rHOarOIINil MOMEHT IO YacCOBOM
CTpEJIKE MIPUHAT CO 3HAKOM "TUTIOC", IPOTHUB YaCOBOM CTPEIIKH - CO 3HAKOM '"MUHYC'" .

10.2.10 YcnoBust IpOYHOCTH T'PAaBUTALIMOHHBIX MIIOTUH (PucyHok 15), paccuuThiBaeMbIX
HAa COKpAIlllEeHHBIM COCTAaB HArpy30K M BO3JCHCTBUM HKCIUIYaTAallMOHHOTO IMEPUOJA,
npuHUMaroTcs 1o Taomuie 14, rae
Y Vies Yods O Ry b, by d, t, 1, by, ay, az, a3, 7 -cm. 7.18: J;, 5:, y H§
cM. 11.7.20.



10.2.11 B tex ciyuasix, Korza Mpu pacuere 00Iei MpOYHOCTH IPAaBUTAIMOHHBIX TJIOTUH
Ha 0coOble€ COYETaHUsI HArpy30K, BKJIIOYAIOIIUE CEHCMHYECKHE BO3 JEWUCTBUS, TIyOMHA
pacTsIHyTO 30HBI y BEPXOBOM IPaHH Tela INIOTHHBL d,, PEBBILIACT ¢ MPEIeIbHOC 3HAUCHHE,

paBHoe 0,286 b, HAIIEKUT:
- pu 0,286 <d, <0,320 b - oLieHMBATh MPOYHOCTH COOPYIKCHHSI B CCUCHUH 10 YCTOBHUIO

:l":;i. i U_.' { .}{LJI f{_ll'\:

[

C OIPENECIIEHUEM 3HAYEHUN HAPSKEHUN
s
0e3 yuera pabOThl O€TOHA HA PACTSKEHUE Y BEPXOBOU I'PAHU IJIOTHHBL;
- npu d, > 0,320 b, - apMUPOBaTE BEPXOBYIO IPaHb COOPYKCHISI, PACCMATPHUBASL CEUCHHE

TeNna INIOTHHBI KakK »kejie300€TOHHOE U o0ecreueHueM IIPOYHOCTH OcTOHa C)KaTol 30HEI I10

YCIIOBUIO
Yo Ve |Os| £ %a Ry

JI7d IIOTUH, pacCUMTHIBAEMBIX HA COKPAILEHHBIM COCTAaB HAarpy30K W BO3JEUCTBUU
METOJIaMHU COMPOTHUBIICHUSI MaTEPUAIIOB, MAKCUMAaJIbHbIE TJIABHBIE C)KUMAIOIIME HANIPSIKCHUS
Ha HU30BOM TpPaHU COOPYXKEHHS TPH BBIXOJE U3 pabOThl OETOHA PACTIHYTOW 30HBI
JIOTIYCKAeTCsl ONPEAEIATh 1Mo hopMyIie

P .2
(o) +0y)

of =(1+md) + v, Himi,

i} ¥
E’.-_r_,, +y,

(35)
rIe
>. % m Yot
- cM. 1. 6.20.
Jlns oGyieryeHys HaIPsHKEHHOTO COCTOSIHUS TUIOTUHBI IMPU CEHCMHUYECKUX BO3JICHCTBHSIX
U YMCHBIICHUS KOJWYECTBA apMaTypbl Ha BEPXOBOW TpPaHU COOPYKCHHS HAJJICIKUT

o

MpeayCcMaTPUBATh KOHCTPYKTUBHBIE MEPOIIPUATHS, B TOM YUCJIE CHU)KEHUE MACChl OTOJIOBKA
IUJIOTUHBI.

10.2.12 Ilpu BeIOOpE YCIIOBHS MPOYHOCTH U3 YKCIa MpUBeAeHHbIX B Tabnunax 13 u 14
HaJIM4YUe TUAPOU30JIALIMN BEPXOBOM I'PaHH YUUTHIBAETCS B TOM CIIy4ae, €CJIM IPEeayCMOTPEHA
3aliuTa TUAPOU3OISLMOHHOTO JKpaHa OT BHEIIHMX MEXaHWYECKUX MMOBPEXKIACHUM WU
BO3MOKEH €Tr0 PEMOHT, a JAPEHa)X Teja IUJIOTUHBI MPENYyCMOTPEH HEMOCPEACTBEHHO 3a
AKPaHOM; HAIMYUE TUPOU3OJISAIMY KOHTAKTA YUYUTHIBAETCSA B TOM CIIy4ae, €CJIM MOHYP UMEeT
mHy He MeHee 0,166 h, a HaropHas TpaHb IJIOTHHBI 3aIUIIEHA TPOTUBO(PMIBTPAITMOHHBIM
AKPAHOM, COTPSDKEHHBIM C TIOHYPOM, Ha BBICOTY OT nojomBbl He MeHee 0,166 h u He meHee 2

31.
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Pucynok 15 - O603Ha9eHHUS K pacueTy IUIOTHHEI Ha IPOYHOCTh
a - MaCCUBHOM; 0 - C paCUIMPEHHBIMU IIBAMHU U KOHTPPOPCHOIL; h - BbIcOTa MIOTUHBL; b -
MPHHA [UIOTHHBL [0 OCHOBAHUIO; { - JUIMHA CEKUHUH; {, - TONIINHA CEKUUU B HPE/esax

PaCIIMPEHHBIX IIBOB (TONMIMHA KOHTP(Opca); by - TONIIMHA TOPLEBOTO CEYCHHs OrOJIOBKA; a
| - DaccTosHHe OT IpeHaXka Tella IUIOTUHBI 10 BEPXOBOH IPaHM; 4, - PACCTOSHHE OT OCH
LIEMCHTAIMOHHON 3aBEChl 10 BEPXOBOU I'PaHU; a; - PACCTOSHUE OT JIPCHAXKA OCHOBAHUS 110
BEpPXOBOH rpanu; H - Halop HaJl paCuCTHBIM CeYCHHEM; b - MMPHHA PACICTHOTO CCUCHNUS; T
,p M - YKIOHBI IPaHeil INIOTHHBI COOTBETCTBEHHO BEPXOBOM U HU30BOU;

i ] v]
'EJ-' O3 o,

- COOTBETCTBEHHO HOPMAJIbHBIE HANIPSKEHHUSI, IEHCTBYIOIIUE IO TOPU30HTAIIBHBIM
IUIOIIAJKaM y BEPXOBOM I'PaHy, IO IJIOMAAKaM, IEPIEHANKYJISIPHBIM K HU30BOU I'PaHH, 110
IJIOIIAKaM KOHTaKTHOTO CEYEHUs IJIOTUHBI C OCHOBAHUEM Y BEPXOBOM I'PaHHU.

10.2.13 MecTHbI€ HANPSXKEHUS B TEJIE INIOTUHBI BOKPYT OTBEPCTHI, TPOEMOB U MOJIOCTEH
ONpENENATCS pacyeTaMyd METOJOM TEOpUH YIOPYroCTH WM MO pe3yibTaraM
HKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN.

KoHueHnTpanus Hanps>KeHuid BO BXOISIIUX YIJIaX MPOEMOB HE YUUTHIBAETCS MPHU OLICHKE
IIPOYHOCTH T€JIa IUIOTUHBI U HA3HAYEHUH KOJIMYECTBA apMaTyphl.

10.2.14 ITpu npoeKTUPOBAHUU MOBEPXHOCTHBIX U TITyOMHHBIX BOAOCOPOCHBIX OTBEPCTUI
IUIOTHH CJIEAYET BBINOJHATH pacyeT MPOYHOCTH OMOPHBIX KOHCTPYKLUH 3aTBOPOB (T1a30B,
KOHCOJIEH U T. 1.). PacueTbl MPOYHOCTH ITUX KOHCTPYKLMN CIIEIYET BBIIOJIHATH METOJaMU
TEOPHH YIIPYTOCTH C yUETOM COBMECTHOM paOOThI CTAJIbHBIX OMOPHBIX JAETalel U OETOHHOTO
OCHOBAHHSI.

[Ipy MHTEHCUBHOCTH HArpy3Kd Ha ONOPHBINA penbc nasa, npesbimaromein 2500 kH/Mm,
KpPOME pacyeTOB NPOYHOCTHM NA30BBIX KOHCTPYKLUHUM PEKOMEHIYETCS BBIIIOJIHATH
AKCIIEPUMEHTAIbHBIE UCCIEAOBAHUS HA MOJIEISX 3TUX KOHCTPYKIIHMA.



10.2.15 PacueTr ycTOMYMBOCTH TpPaBUTALMOHHBIX IUIOTUH HAa CABUT BBINOJHSETCS B
coorBercTBuu co CHull PK 3.04-04. Cnenyer paccMarpuBaTh yCTOMYMBOCTD IJIOTUHBI KaK
[0 KOHTaKTy COOPYXEHUsS C OCHOBAHUEM, TaK M MO JIPYTMM BO3MOKHBIM PacUETHBIM
NOBEPXHOCTSM CJIBUTA, OJHOCTBIO MJIM YACTUYHO MPOXOISAIIMM HUXKE MOAOLIBBI INIOTUHBI U
OIpENENSIEMbIM HATMYMEM B OCHOBAHHUH CJIA0BIX MIPOCIOEK, MOJIOT0 Na JAOIMIMX TPEIIHUH, 30H
pa3MbIBa, pa3MelIEHUEM B HUKHEM Obede MIIOTUHBI KaKUX-TM00 COOPYKEHUM U T. 1.

Hapsiny ¢ pacueToM yCTOMYMBOCTH Ha CABUT HEOOXOJUMO paccCMaTpUBaTh yCTOMYUBOCTh
[I0 CXEME MPEAEIBHOTO MOBOPOTA € pa3pyLIEHWEM OCHOBAHUS B 30HE HM30BOW I'DaHU
IJIOTUHBI.

Jis coopykeHuil u3 6eToHa ¢ MOHMKEHHBIMH XapaKTePUCTUKAMU POYHOCTH HA CJIBUT, B
TOM YHCJI€ JJIS TJIOTHH, BO3BOJMMBIX M3 YKaTaHHOro OeToHa WM 0e3 crhenuanbHOU
00pabOTKN TOPU3OHTAIBHBIX CTPOM TEIBHBIX IIBOB, CIEAYET MPOU3BOIUTH MPOBEPKY
YCTOMYMBOCTH Ha CABUT IO CTPOUTEIIbHBIM IIIBAM.

10.2.16 IIpu nmpoBepKe yCTOMYMBOCTH IUIOTHHBI CIEAYET YUYUTHIBATH COBMECTHYIO C HEU
paboty Ha casur 3aaHuss [DC wim Ipyrux MacCHUBHBIX COOPYKEHHM, HEMOCPEICTBEHHO
MPUMBIKAIOIIUX K IUIOTUHE CO CTOPOHBI HUKHETO Obeda. Jlos oOLero cABUratonero yCuins
, IPUXOIAIIASACA HA 3JaHME CTAHLUHU WU JPYroe COOPYKEHHUE, OIPENEIeTCs PacyeToM
HaIpsS)KEHHOTO COCTOSIHUS KOH TaKTa IJIOTHHBI U MPUMBIKAIOIIETO K HEW COOPYKEHHS.

B pacueTHOM cxeMe IO ONPENEICHUIO CIBUIAIOIIETO YCHUJINS I 3JAaHUS CTAHLIUU
CIEAyEeT YYMUTHIBATH KOHCTPYKLHIO COMNPSKEHUS 3JaHHMS CTAHIMU C HU30BOM TPaHbIO
ninotunbl. J{ns coopyxkenuit I m Il kmaccoB BbeicoTON Oomee 60 M MpH CIOXKHBIX
MHKEHEPHO-T€0JIOTUYECKUX YCIIOBHSX B JONOJHEHUE K PacyeTy, Kak MPaBHIIO, HAIJICKUT
IIPOBOAUTH UCCIENOBAHNS HA MOJIEIIAX.

10.2.17 Pac4eTsl yCTOMYMBOCTH HEPA3PE3HBIX INIOTUH CIAEAYET BBIOIHATH KaK /Il BCETO
COOpYKEHHUS B LEJIOM, TaK U ISl OTAEIBHBIX €r0 YacTeH, ONPENEIAEMbIX B 3aBUCUMOCTH OT
HEOJHOPOJHOCTU TE0JIOTMYECKOT0 CTPOEHHUS OCHOBAHHSA, OCOOCHHOCTEH KOHCTPYKIUHU U
YCJIOBHI BO3BEJIEHUA IJIOTHHBL. B pacduerax HE0OOXOAMMO YUYHUTHIBATH BO3MOXXHOCTH CIIBUTA
COBMECTHO C COOPY>KEHHEM M YacCTH CKAJIbHOTO OCHOBAHMS, a TAKKE PEaKLHi0 OeperoBbIX
yIOPOB.

10.2.18 Ilpu pacuere MIOTHUH HA HArPy3KH U BO3 JECUCTBUSA CTPOUTEIBHOTO NEPUOAA BO
BCEX TOYKAX TeJIa MIIOTUHBI JOJIKHBI BBIIOJIHATHCSA YCIOBUS MPOYHOCTH:

Yo e | Gs| < %ea Ry, (36)

;V"-' }ﬂrc C':I_| { ?:':-" ",?-"'-“fa (3 ?)

rae Y, Y, Y 4 - KOO QHUIMEHTBI, OnpesensieMble CONIACHO yKasaHmsM 1.8.1.13;



o, -Hf'
-cm. 1.9.18;

Ol
- MAKCUMAJIbHOE IJIaBHOE pacTAruBarollee Hanpsbkenue, Mlla;
R, - pacyeTHoe conmpoTuBieHne 0eToHa pactTsukenuto, MIla.

Ha Bcex »Tamax cTpouTeNbCTBA JIOKHA OBITH OOECIieueHa YCTOMYMBOCTh HAa CABUT U
OTPOKUJIBIBAHUE OTIEIBHBIX AJIEMEHTOB (B YACTHOCTH, CTOJIOOB) TUIOTHUHBI.

[Ipu BO3BeAEHUM TUIOTHHBI OUEPEISIMHU €€ MPOYHOCTh IO KHA OBITH OOEcIieueHa, KaK
MpaBuiIo, 0€3 OMOHOJIMYUBAHUS CTPOUTEIHHBIX IIIBOB MEXKTY OUEPEISIMH.

10.2.19 PacdeT mioTHH BCEX KJIACCOB MO OOpPa30BaHUIO TPEIIMH OT TEMIIEpaTyPHBIX
BO3JICHCTBUM BBITIOJHSACTCS JJISI BCEX OCTOHHBIX IMOBEPXHOCTEH, IMOJBEPKEHHBIX
TEMIIEPATYPHBIM BO3JEHCTBUSAM HAPYKHOI'O BO3/lyXa B AKCIUTyaTallMOHHBIN MIEPUOJ, a TAKXKE
JU1s1 0JIOKOB OETOHUPOBAHUS HA TEMIIEPATYPHBIE BO3JICHCTBUSI CTPOUTEIHHOTO TIEPUO/IA.

PacyeTbl TpEemIMHOCTOMKOCTH BBIMOJHSIOTCS ¢ TPUMEHEHUEM METOJI0B MEXaHUKHU
XPYIKOTO Pa3pylIEHUs] U C UCMOJIb30BAHUEM XAPAKTEPUCTUK OETOHA, MOTYUYCHHBIX MyTeM
UCIIBITAHUM KpymHOMacmTaOHeIX o0pas3noB. Jns mmotun | u Il kimaccoB Ha HayaabHBIX
cTaausx TmpoeKkTupoBaHus, a And twiotuH [II m IV kmaccoB - Ha Bcex craauax
MIPOEKTUPOBAHUS OLIEHKY TPEIIMHOCTOMKOCTH OETOHHBIX KOHCTPYKIUNA MPHU TEMIIEPATYPHBIX
BO3JCHCTBUAX JOMyCKaeTCsi pou3BoAuTh B cooTBeTcTBUM co CHuII 2.06-08.

[Ipu onpeneneHuu riayOUHBI PACKPBHITUS IIBOB HA HU30BOW I'PaHU IJIOTHUHBI CIENyeT
OpUHUMATh B pacdyeTax KOA(QPUIMEHT JTUHEHMHOrOo pPaCHIMpEeHHs Uil MPOMOPOKEHHOTO
oeToHa.

11 KOHTP®OPCHBIE IUTIOTHUHBI HA CKAJIbHBIX OCHOBAHMSX

11.1 KorcTpynpoBaaue KOBTP(OPCHBIX IUIOTHH M MX JJIEMCHTOB
11.1.1 KonctpyupoBanue KOHTPGOPCHBIX TNIOTHH M X 3JIEMEHTOB CIIEyET BBIOIHATH B
COOTBETCTBHH C pazjiena 6 U yKa3aHUsIMU HACTOAILLErO pa3jena.
11.1.2 TIpu BeiOOpe BUIa KOHTP(HOPCHOM TIIOTHHBI MPEANOYTCHUE CIEAyeT OTAaBaTh
MaCCUBHO-KOHTPGOPCHBIM TuIoTUHAM (PucyHok 16)
[110THHBI C TUIOCKUM MEPEKPBITUEM CIIETYET IPOEKTUPOBAThH BICOTOM HE Oosee 50 M.
11.1.3 BepxoBble OroJIOBKM MacCUBHO-KOHTP(OPCHBIX IUIOTHH, Kak MpPaBHIIO,
HEOOXOJIUMO MPOEKTUPOBATH C IUIOCKOW HANOpPHOM TPaHblO; B TEJ€ OTOJOBKAa JIOJKEH
IIPELYCMaTPUBATHCS JPCHAK.
Hanopsble nepekpbITHsi MHOTOApOYHBIX MJIOTHH CIIEAYET NPOEKTUPOBATh HEPA3PE3HBIMU
B BUJIE CBOJIOB, KECTKO COEIMHEHHBIX C OIOJIOBKOM KOHTpdopca.
[1nockue HanopHbIE NEPEKPHITUS, KaK MPABUIIO, HAUICKUT MIPOCKTUPOBATH Pa3pe3HbIMU B
BU/IE IUTUT, CBOOOTHO OTEPTHIX HAa OTOJIOBKE KOHTP(POPCOB.



TonmuHa HaMOPHOTO MEPEKPHITUS KOHTPHOPCHBIX IUIOTUH JOJKHA OMPEACNIATHCS U3
yCcIoBUM oOecrnedyeHusl MPOYHOCTH, OTPaHUUYCHHS TpaJMeHTa Hamopa (PUiIbTPallMOHHOTO
MOTOKA JOMYCTHUMBIM TPEIETIOM, Pa3MEeIIeHUs MTPOTUBO(PMIBTPAIIMOHHBIX YCTpOUCTB. [Ipu
STOM TOJIIIMHY HAIIOPHOTO MEPEKPBITHSI JOIMYCKACTCS MPUHUMATh TIEPEMEHHOM IO BBICOTE C
COXpaHEHUEM HEMPEPHIBHOTO OUYEPTaHUSI BEPXOBOM TPaHHU.

11.1.4 B cnyuasx, korja HeoOXOAMMO CO3/JaHUE MOBEPXHOCTHBIX BOJOCIWBOB WIIU
obOecrieyeHre B 3aMKHYTOM MOJOCTH MEXY KOHTpOpcaMu MOJOKUTEIbHBIX TeMIEpaTyp,
CJIeIyeT MpeaycMaTpUBaTh YCTPOMCTBO HU30BOTO MEPEKPHITHSI.

JloTmyckaeTcst HCTIOIb30BaHME HI30BOTO TIEPEKPBITHS TAKXKE JIJIS TIOIIEPIKAaHMSI HATIOPHBIX
BOJIOBOJOB THIPOAJIEKTPOCTAHIUH.
11.1.5 Tonmuny KOHTPHOPCOB t\| caeayeT Ha3HAYATD:
- JUIsL MacCUBHO-KOHTPp(hOpcHbIX mwiotuH ¢ = (0,25 - 0,50) ¢, rae t - pasmep cekuuu B

HaIpaBJICHUH OCH TUIOTUHBI;
- UIsl IUIOTHH C apOYHBIM W IUIOCKUM repekpsitueM ¢ = (0,15 - 0,25) ¢, Ho He meHee

0,06 a_, rae a;- pacCTOSHUE PACUCTHOTO CCYCHHS OT rpeOHs TIIOTUHBI.

[Ipu BBIIOJIHEHWHU YKa3aHHBIX TPeOOBaHUN pacdeT yCTOMYMBOCTH KOHTP(HOPCOB Ha
MIPOIOJBHBIN U3TUO JOMYCKAeTCsl HE TPOU3BOIUTD.

F i

Pucynok 16 - OTienbHEIe 9acTH B 3IEMEHTHI MACCHBHO-KOHTP(OPCHOM IIIOTHHBI
1 - rpeGensb; 2 - koHTpdOpC; 3 - HU30BOE MEPEKPHITHE; 4 - TPOTUBOPMIHTPALIIOHHBIE
YIUIOTHEHHUS; 5 - MACCUBHBIM OTOJOBOK; 6 - TIOJIOCTH; 7 - HAU30BOM KIMH; 8 - MEPEKPBHITUS
nonocteit; 9 - cmorposele ranepen; 10 - npenaxknas ranepes; 11 - qpeHax ocHoBanus; 12 -
npoTUBO(WIbTpallMOHHAs (OOBIYHO IIEMEHTAIIMOHHAs ) 3aBeca; 3 - [IeMEHTallMOHHAs TaJliepes;
14 - BepxoBOil KJIUH; 15 - TpeHa) MIOTUHBI



11.1.6 JIns kKOHTpOPCHBIX TUIOTHH, PACIOJaraéMblX B CEHCMHYECKUX palloHaX, B
3aBUCHUMOCTH OT MECTHBIX YCJIOBUU CIEAyeT MpeaycMaTpuBaTh KOHCTPYKTHUBHBIE PEIICHHUS,
MOBBIIIAIONINE JKECTKOCTh COOPYKECHHS B HAMPABJICHUU TMOIMEPEK MOTOKA: Oaiku u pedpa
KECTKOCTH, MOMAPHOE OMOHOJIUYMBAHUE KOHTPPOPCOB U T. 1.

11.1.7 llemeHTaUMOHHYIO 3aBECy B OCHOBAHUU KOHTP(POPCHBIX MJIOTUH CIEAYET
IPOEKTUPOBATH, €CIM OCHOBAHHUE CIOXEHO MOPOJaMH CO CpPEeAHUM KOIPDOUIIMEHTOM
bunabTpanyu
K =01
M/CYyT; €CJIM MOPO/Ibl, CIATAIOIINE OCHOBAHUE, TPAKTUYECKU BOAOHETIPOHUIIAEMbI UITU
caboBopomnponuiaemsl (K <0,1 M/cyT), TO yCTPONCTBO IIEMEHTAITMOHHON 3aBECHI
JOTYCKAeTCsl TOIBKO MPH CIIEUATbHOM 00OCHOBaHUHU.

B ciaydae oTkasza oT yCcTpoMCTBa EMEHTALlMOHHOM 3aBECHI CIEAYET MPEIyCMaTPUBATh
LEMEHTAIMIO KOHTAKTA IUNIOTUHBI C OCHOBAHUEM B 30HE BEPXOBOM I'PaHU COOPYIKECHHUS.

Bxirouenne B cocTaB MOA3EMHOr0 KOHTYpa KOHTPGOPCHOM MIOTHHBI JpeHa)ka
OCHOBAHMSI JIOJDKHO OBITh 000CHOBAHO (PMIIBTPALIMOHHBIMH HCCIICIOBAHUSIMU.

11.1.8 B mnotunax I u Il knaccoB s ycTpoiicTBa NpOTUBO(DUIBTPAIIMOHHON 3aBECHI
CIeAyeT MpeaycMaTpuBaTh B HMKHEW YacTH HAMOPHOIO MEPEKPBHITHUS LEMEHTAUHUOHHYIO
ranepero. IIpoekramu mrotud III u IV kiaccos, a B oTAenbpHbIX cilyyasx U 1ot II kiiacca
JI0JDKHA TIPElyCMaTPUBATHCS BO3MOXKHOCTH BBITIOTHEHHUS IIEMEHTAIIMOHHOW 3aBechl 0e3
YCTPOMCTBA LEMEHTAMOHHON Trajieped HEMOCPEICTBEHHO M3 TMOJOCTEeH MExXAy
KOHTpGOpcaMmHu.

11.1.9 Ilpu npoexkTUpOBaHUU pa3pe3Ku KOHTP(POPCOB MIOTHUHBI CTPOUTEIbHBIMU IIIBAMU
HAJIJICKUT PacCCMaTPUBATh BOBMOKHOCTh MPUMEHEHHUS KaK [IEMEHTUPYEMBIX, TAK U 00bEMHBIX
OETOHHUPYEMBIX IIIBOB.

11.1.10 Ans xoHTp(HOPCHBIX MIOTUH AOMYCKAETCs MPOEKTHUPOBAHHE BOJOCOPOCOB MO
cXeMaM CorpsiKeHus: ObeOB I TPaBUTAIIMOHHBIX TUIOTHH B cooTBeTCcTBMHM ¢ 1. 11.1.9.

s BOmOCOPOCOB, pACHOJOXKEHHBIX B TMpenenax KOHTPPOpPCOB, CIEayeT
MpeycMaTpUBaTh HOCKU-TPAMIUIUHBL JJIs paclpeielieHus CTPyd MO IUIOIAId pycia B
HUKHEM Obede.

HuzoBbie nmepekphITis KOHTPGOPCHBIX TUIOTHH, UCIIOJIB3yEMBIE JIJISl TPOITYCKa COPOCHBIX
pacxooB, OOJKHBI MPOEKTHPOBATHCS C YYETOM KAaBUTAIMOHHBIX BO3JAEHCTBHI U
MyJIbCALIMOHHBIX Harpy30K OT CIMBAIOLIEHCS CTPYH.

11.1.11 IIpoexTupoBaHUE€ KOHCTPYKIIMU BOJOO0EB KOHTP(HOPCHBIX IJIOTHH CIETYET
BBINOJIHATE B cooTBeTCcTBUHU € 1. 11.1.10.

11.1.12 B cnydae mpomycka CTpOUTEIbHBIX PAcX0J0B BOABI YEPE3 MOJOCTU MEKIY
KOHTp(dopcaMu B 3aBUCHUMOCTH OT KPEIMOCTH CKaJIbHBIX TPYHTOB, CIaraloldXx OCHOBAHUE,
HAJUIE)KUT PacCMaTpUBaTh HEOOXOAUMOCTh KPEIUIEHHS OETOHOM MOBEPXHOCTH OCHOBAHMS
Mexay koHTpdpopcamu. IIpu 3TOM B OETOHHOM KpEIUICHUH CIEAyeT MpeaycMaTpUBATh
YCTPOMCTBO APEHAXKHBIX KOJIOJILIEB.



11.2 PacueTsl KOBTp(OPCHEIX IUVIOTHH

11.2.1 PacueTbl NJIOTMH M HX D3JIEMEHTOB HAa NPOYHOCTb, YCTOWYUBOCTH M
TPEIIMHOCTOMKOCTh, @ TaK ke >KeJIe300€TOHHBIX KOHCTPYKIIMI - Ha pacKpbITHE TPEUIUH
HAJJICKUT BBIMOJHATH B COOTBETCTBUM ¢ TpeboBaHusimu CHull 2.06-08, CHull PK 3.04-04,
paszena 8 U yKazaHHSIMH HACTOSALLETrO pa3jena.

11.2.2 Tlpu mpoeKTUpOBaHUU KOHTP(DOPCHBIX IUIOTHH CIEIyeT PACCUYUTHIBATH
KOHTp(OpCchl Ha OOIIYI0 MPOYHOCTh IPU MX pabOTe BAOJb M MOMEPEK MOTOKA, & TaKXKe
HaIOPHBIE EPEKPHITHSL.

11.2.3 B pacuerax KOHTpPOpPCOB Ha OOUIYIO0 MPOYHOCTh B IJIOCKOCTH BIOJIb MOTOKA (
Pucynok 17) cnemyer paccMaTpuBaTh:

JUISI MACCUBHO-KOHTP(OPCHBIX TUIOTUH - OTAEIIBHO CTOSIIIYIO CEKIIHUIO:

JUISL TJIOTUH € HEPA3pPE3HBIM HANIOPHBIM NEPEKPHITUEM, MOHOJIUTHO COEJUHEHHBIM C
KOHTp (hopcom - KOHTp(DOPC ¢ MpUMBIKAIOIEH K HEMY YacThl0 HAIOPHOTO NMEPEKPHITUS B
npeesnax MnoJOBUHBI MPOJIETA C KaXKI0W CTOPOHBI KOHTp(dopca;

JUTSI TUTOTHH C pa3pe3HbIM HAITOPHBIM MEPEKPBITUEM - OTIIEIBHO CTOSIIUN KOHTpQOpC.

11.2.4 PacyeTsl 001ieil NpOYHOCTU KOHTP(POPCOB, KaKk MPaBUIIO, BHIIOJHIIOTCS Ha
MIOJIHBIN COCTAB HArpy30K M BO3JICHCTBUI OCHOBHOTO M OCOOBIX COYETAHHIA.

Jlommyckaercs pacCuMThIBATh Ha COKPAIIECHHBIM COCTaB HAarpy3o0K W BO3JACUCTBUU
OCHOBHOTO U OCOOBIX COYETaHWUU KOHTP(OPCHI IIIOTHH BBICOTOM Oosiee 60 M Ha HAYAIBHBIX
CTaJusIX IPOEKTUPOBAHHUS U BBICOTOW MeHee 60 M - Ha BCEX CTauAX MPOEKTUPOBAHUS.

11.2.5 Harpy3ku u BO3EMCTBUS, YUUTHIBAEMBIE B pacdeTax MO IOJHOMY HUX COCTaBY,
ONpEAEsAIOTCA B COOTBETCTBUM C Mi.8.1.2-8.1.5.

11.2.6 Pacuet koHTp(}HOPCOB HA MOTHBIN COCTAB HATPY30K IKCITyaTallMOHHOTO NIEproaa
clelyeT BBINONHATH B cooTBeTcTBUM ¢ . 10.2.5 u nm. 10.2.6; yciioBuUS NpPOYHOCTHU
KOHTP(OPCOB MpUHUMAKOTCA 1o Tabnuue 15, rae

Vs Moy Yeds O, Ry d, t t, by, as,

8.2.4.10;
Iy, o, 91

-cMm. . 10.2.7.
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Pucynok 17 - CxeMH k pacueTy KOHTp(POpCOB Ha IPOTHOCTH BJOIH OTOKA
a - 1A MaCCI/IBHO-KOHTp(popCHBIX IIJIOTHUH, 0 - JJIA TNIOTHH € HEPA3PE3HBIM apOYHbIM
HAIIOPHBIM IICPCKPBITUCM, B - IJId INIOTHH C PAa3pC3HbIM HAIIOPHBIM IICPCKPBITUCM, tl -

TONIIIHA KOHTPOPCa; ¢ - IINHA CeKLUH; b - MIUPHHA PACICTHOrO CCUCHHS

11.2.7 Harpy3ku ¥ BO3AEHCTBUSA, YUYUTHIBAEMBIE B pacyeTax IO COKPAILEHHOMY HX
COCTaBy, ompenenstorcss B cooTBeTcTBuu ¢ 1. 10.2.8. I[lpu 3TOM clienyeT y4UTHIBATh
YMEHbBIIIEHUE IIMPUHBI PACUETHBIX TOPU3OHTAIBHBIX CEUEHHH KOHTpQopca WU MO €ro
MOJIOIIBE TPH BO3BEJACHUU IUIOTHH B paliOHAaX C aMIUTUTYAOW CE30HHBIX KoJieOaHWM
TeMIepaTypbl Hapy>KHOTo Bo3ayxa 6osee 17°C.

[I;moTrHBI BCeX KIIacCOB BBICOTOM 10 60 M, BO3 BOAMMBIE B PallOHAX C aMIUIUTYION
CE30HHBIX KoJIeOaHUM TeMmIepaTrypbl HapyKHOTro Bo3ayxa Oosnee 17°C, craenyer
PacCUNTHIBATH METOJAMH TEOPHUH YIIPYIOCTH Ha ITOJHBIM COCTaB HATPY30K M BO3JIECHCTBH,
oOecrieunBas BBIIIOJIHEHHE YCIOBHUI MPOYHOCTH, IpUBEACHHBIX B Tabnure 15.

11.2.8 B pacuerax mpouyHOCTH KOHTpdopca Ha COKpALIEHHBIA COCTAaB HArpy30K U
BO3/ICMCTUIN HANPSDKEHUS CIIENYET ONPENEsaTh METONAMHU CONIPOTUBIIEHU MaTepuanos. [Ipu

ATOM 3HA4YEHUS HOPMAJIbHBIX HampsbkeHu, MIla, B TOpU30OHTAIBHBIX CEUCHUSX KOHTpdopca
Ha BEPXOBOM M HU30BOW I'PaHsIX

%y G

HAJUICKUT OTPEICIATh C YUYETOM BEJIMUYMH MOIYJISl YIIPYTOCTH OETOHA B OTAEIBHBIX YaCTAX
IJIOTUHBI IO (pOopMyIIam:

5H=G N’+Mm]ﬁﬁ;
g ‘qmd I rad Eal
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- COOTBCTCTBCHHO IJIOIIIAAb, M2, N MOMCHT MHCPILINH, M4, OPpUBCACHHOI'O TOPHU30HTAJIBHOI'O

cedeHust KoHTpdopca;

: SO
- PacCTOSIHUS OT LIEHTPA TSHKECTH MPUBEIEHHOTO CEYCHHS KOHTP(Opca COOTBETCTBEHHO 0
BEPXOBOM M HU30BOW I'paHEM, M:

ft‘.ﬂ, 2 ';.-'-.:1 !r‘:h_h
- MOAYJIA YIIPYTrOCTH OETOHA COOTBETCTBEHHO KOHTPJOpCa, BEPXOBOT'O U HU30BOT'O
oroJjioBkoB, MIla, npuHruMaembie B COOTBETCTBUU ¢ M.8.17, 8.18;
N.M-cm. 10.2.9.
Pazmeps! mpuBegenHoro ceuenus koutpdopca (Pucynok 18) onpenensitores U3 yciaoBHil:
- B HaIlpaBJIEHUU BJOJIb TOTOKA pa3MepPbl MPHU BEIEHHOTO U JIEUCTBUTEIBHOTO CEUCHHUS
KOHTp(opca paBHBL;

- B HaNpaBJIEHUH MOTIEPEK MOTOKA pa3Mephl MPUBEIEHHOTO ceYeHUsI KOHTpdopca

ti red,

, M, OTIPEIEIISIOTCS 0 (hopmyJie

(40)
rae t, u E_, - COOTBETCTBEHHO TOJIIHMHA, M, © MOAYNIb ynpyroctu Oerona, Mlla,

OTJIEJIbHBIX YacTel KoHTpdopca.

B ¢opmynax (38) u (39) HOpMabHBIE PACTATHBAIONINE CUIIBI U HATIPSIKEHUST IPUHSITHI CO
3HaKOM "TUTIOC", CXKMMAIOIIHME - CO 3HAKOM "MUHYyC"; M3ru0arIiuii MOMEHT IO 4acOBOMU
CTpEJIKE MIPUHAT CO 3HAKOM "TUTIOC" ITPOTHUB YacCOBOU CTPEJIKH - CO 3HAKOM '"MUHYC'".

11.2.9 YcnoBust npoyHOCTH KOHTP(HOPCOB IMJIOTHH, PACCUUTHIBAEMbBIX HA COKpPAILIEHHBIN
COCTaB Harpy30K U BO3JACHCTBUI 3KCILTyaTallMOHHOTO Mepuoja, nansl B Tabnuue 15, rae:
Y Ve,
Yeds O b
-cM. 8.2.4.10;
TR

¥
CT}.. Cr"-1 21 + B

-cM. 1.8.1.20.
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Pucynok 18. Cxema Kk onpeeIeHHIO pa3MepPOB MPUBEIEHHOIO CEYeHNs KOHTpdopca
| - KOHTYp NpPHUBEIECHHBIX CEYEHUU OrOJIOBKOB B CIydae NPUBEACHUS UX MOIYJIEH
yIpyroctu 0eToHa
Eran Eg
K MOJYJIF0 yIpyroctu 6eToHa KoHTpdopca
Es

(mpu
f':},_;- f‘:,-_ag ; HJ"-L

)
Tabmuma 15- VcenoBus mpo9HOCTH IVIOTHH

Bo Bcex Toukax Tenma KOHTpdopca MpH OCHOBHBIX M BCEX OCOOBIX COYCTAHUSAX HArpy30K U
BO3JCHCTBUIL:

Yo Yo |G| = Yo Rp*

Y BEPXOBOU I'PaHU COOPYKEHUS

Oco0ble coueTanus

OCHOBHBIC
KoHCTpyKTHBHBIE OCOOCHHOCTH IUIOTUH U BKJIOYAIOMINE
COYCTAHHUA pe BKJIIOYaIOIue .
pacyeTHbIE CEUEHUU - 8 celicMHUecKie
Harpy3oK  celicMHYECKHE BO3JCHCTBUS .
BO3JICHCTBHS
! 3
1 MaccuBHO — KOHTP(GOpPCHEIE ILUIOTHHEI u i 1 ;3][..!. -0.2 5]9, G 133{—' =1 ,25]9.
r o< () d = min ] &5 min t
OPHU30HTAILHBIE CEUEHHS TeJIa INIOTHHBI i
p 0,167, 02868,

H 1
KoHnTakTHOE ceueHne ﬂ'ﬁ < () 44 153{71 = ':'35]% P d, 4 1,33{?’ - I:I,i.i]r.iI e



2 IInoTHHBI C apOYHHIMH H IUIOCKHMH & ¥ i
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HAIOPHEIMHA IEePEKPHTUAMA =0
I" opH30HTANBHBIE CEUCHHUS Tea TIOTHHBI
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KoHTakTHOE ceueHne .0 %<0 O: <0

* [Ipn mpoBepKe MPOYHOCTH Y HU30BOH I'PaHM JIOITYyCKAeTCsl OCPEIHATH 3HAUCHUE HANPSDKCHUS
a;

Ha y4YaCTKC pPaCUYCTHOTO TOPU3OHTAJIBHOTO CCUYCHUA HIPIpHHOﬁ 4,0 M OT HH30BOH rpaHU.
** B tex clIydadx, Koraa HO,I[3€MHBII\/'I KOHTYP IUIOTUHBI HC COACPIKUT I.[CMGHTaL[PIOHHOﬁ 3aBC€ChI, BMCCTO 32

NPUHAMACTCS by, .

11.2.10 Pacuer HanopHbBIX NEPEKPBITHI HA TPOYHOCTH B 3aBUCUMOCTH OT Kjlacca u
BBICOTHI KOHTP(HOPCHOMN MIIOTUHBI CJIEIYET BHIMIOJIHATh HAa TE€ K€ Ha TPY3KU U BO3JICUCTBUS U
WX COYETAHMS, YTO U PACYET MPOUYHOCTU KOHTP(OPCOB.

[Ipu pacdere BepXOBOTro Oroj0OBKa MacCUBHO-KOHTP(HOPCHOM MIIOTUHBI Ha MPOYHOCTH
METOJIOM COMPOTHUBIICHUS MaTepuajioB MPUHUMAETCS, YTO K OTOJIOBKY Ha yYacTKe €ro
MPUMBIKAHUS K KOHTP(OPCY MPUKIIAIBIBAIOTCS PABHOMEPHO PaCIpECIICHHBIE HOPMAaJIbHbBIE
CUJIbI, YPAaBHOBENIMBAIOIINE BHEIIHIOIO HArpy3Ky Ha OTOJIOBOK; MPH pacueTre MeToJaMHu
TEOpUHU YNPYTOCTH OTOJOBOK pacCMaTpPUBAETCS KaK MKECTKO 3alleMJICHHBIA B TEJO
KoHTp(opca.

B pacueTtax apoyHOTrO HAMOPHOT'O MEPEKPHITUSL HA MPOYHOCTH METOJIAMHU COIPOTUBJICHUS
MaTepHaIOB pacCCMaTPUBAETCA OJHOIPOJIETHAS apKa, KECTKO 3ajieJaHHasi B KOHTPHOPCHI, a
MIPU pacueTe METOJaMU TEOPUHU YIPYTOCTH - OAHOMPOJIETHAS MMJIMHAPUUYECKass 000J0YKa,
3ajieIaHHasi B KOHTPGOPCHI.

[Imockue HamopHbIC MEPEKPHITUS CIEIyeT paccMaTpuBaTh MPHU pacyeTe METOoJIaM U
COTIPOTHUBIICHHS] MaT€ PUAJIOB KaK OJHOIMPOJIETHYIO, CBOOOTHO OMEpPTYI0 Ha KOHTP(HOPCHI
0asiKky, a MpU pacyeTe METOAaMU TEOPHUH YIPY TOCTU - KaK OJHOIMPOJIETHYIO, CBOOOJHO
OMEPTYIO TUTUTY.

11.2.11 Ilpu pacdeTax OTOJJOBKOB MaCCHBHO-KOHTP(OPCHBIX IJIOTUH HA MPOYHOCTb,
HE3aBUCHUMO OT BBICOTHI COOPYXKEHHS, BO BCEX TOYKAX OrOJOBKA JOJKHBI BBITTOIHATHCS
YCJIOBUS MPOYHOCTH:

IpU pacyeTe Ha OCHOBHOE M OCOOBIE COYETaHUSA HArpy30K M BO3JACHCTBUH, HE
BKJIFOYAIOIINE CEUCMUYECKUE BO3ACUCTBUSL:

W Vo 55 0,75 va Ris,
(41)

¥a Yie 0= < 0,75 %4 Ry,
(42)



IIpU pacueTe Ha OCOOBIC COYETAHWS HArpy30K W BO3ACHCTBUM, BKIIOYAIOIINC
CEMCMHYECKHE BO3/ICHUCTBUS:

Ya Vie O= < ¥ed Riy,
(43)
Yo Yie O= < Yea Ry,
(44
rac
7=

— HOPMAJIBHBIC HAIIPAXKCHUA, MHa, I[GﬁCTBYI-OHIHG 110 BCPTUKAJIbHBIM IJIOIIAaIKaM,
MNCPINCHAUKYJIIAPHBIM K HpOI[OJ'IBHOﬁ OCH IIJIOTHHBI,

Yoo Ve Ve -R"‘
-cM. 11.8.2.4.10;

Rbt -cm. 11.10.2.17.

VY ca0BUS NPOYHOCTH apOYHBIX M IJIOCKUX HAMOPHBIX MEPEKPBITUNA CleNyeT MPUHUMATh
cornacHo ykazanusam CHull 2.06-08.

B 30Hax orosjgoBka MacCUBHO-KOHTP(POPCHOMN MIIOTUHBI, UCIIBITHIBAIOIINX PACTKEHHUE B
HaIlpaBJIEHUH OCHU IJIOTHUHBI, CIIEAYET NIPEAYCMATPUBATh KOHCTPYKTUBHOE apPMUPOBAHHUE.

11.2.12 Pacuer xoHTpdopca Ha HPOYHOCTh B HAMNPABICHUHU MOMEPEK MOTOKA
IIPOU3BOJUTCS HAa CEHCMHYECKHE BO3IECHCTBHSI, HAIIPABJIEHHBIE BJIOJb OCH IUIOTUHBI, U HA
TUIPOCTATUYECKYI0 HArpy3Ky, €cilii MexAy KOHTp(dopcamMu IUIOTHHBI pPaclojararoTcs
BOZIOCOPOCHI.

KonTpdopce!l m10oTuH B pacuerax Ha IPOYHOCTh IPU M3rHOe B HANPABIECHUU MOIMEPEK
MIOTOKAa paccMaTPUBAIOTCA KaK BEPTUKAJIbHBIE TPEYTOJbHbIE IUIUTHI, 3a IIEMJIEHHBIE B
ocHoBaHue. IIpu pacuere koHTpopca HaA OCHOBHOE U OCOObIE COUETaHUS HArpy30K U BO3
NEWCTBUM, HE BKIIOYAIOUIME CEMCMHYECKHEe, BEepXOoBas W HU30BAas TPAHU IUIUTHI
NPUHUMAIOTCS CBOOOIHBIMHU; MPHU pacdyeTe Ha 0co0O€ COUeTaHHWE HArpy3oK, cojleprkaliee
celCMHUYECKUE BO3JCHCTBUSI, BEpXOBasi I'paHb, a MPU HAIMYUU HU30BOTO MEPEKPBHITUS - U
HU30Basl TPaHb IUIUTHI PacCMaTPHUBAIOTCS Kak CBOOOAHO omepThie. JKeCTKOCTh IUIUTHI
OIIPENENSIETCS C YYETOM BEPXOBOI'O M HU30BOT'O OT'OJIOBKOB.

IIpu pacuere KOHTP(POPCOB HA MPOUYHOCTH B MIIOCKOCTHU MONEPEK MOTOKA HE3ABUCUMO OT
BBICOTBI M KJIacca COOPY)KEHMs JJisi OOKOBBIX I'paHel KOHTP(POPCOB ClenyeT COOM0AaTh
YCJIOBHSI POYHOCTH:

IpU pacyeTe Ha OCHOBHBIE M OCOObIE COYETAaHUsI HAarpy3oK M BO3ICHCTBUI, He
BKJIIOYAIOIINE CEMCMUYECKUE BO3EHCTBUA,



9
T4
o

(45)
IpH pacyeTe Ha 0co00€ COYETaHHWE HArpy30K M BO3JICHCTBHI, BKIIOYAIOIICE
CEHCMMYECKOE BO3/ICHCTBUE,

d <021

(46)
rac
Q}.
- CYMMApPHbIC HOPMAJIbHBIC HAIIPAKCHUA 110 TOPU30OHTAJIbHBIM ITIOHIA/IKaM, OIIPCACIICHHBIC
pacducTaMiu IIPpOYHOCTH KOHTp(I)OpC& B IINIOCKOCTHU BOOJIb ITIOTOKA U B IINIOCKOCTH ITOIICPCK
IIOTOKA:

d, - riyOuHa 30HBI JCHCTBHUS PACTATMBAIOLIMX HANPSDKCHHI y OOKOBOW IpaHu

KOHTpdopca;
t, - ToNKHA KOHTPpopca.

B cxemax pacyera KOHTp(hOpPCOB Ha M3rUO B IJIOCKOCTH MOMEPEK MOTOKA CIETyET
YUYUTBIBaTh KOHCTPYKUHIO BOAOCOPOCHBIX YCTPOMCTB M APYIHX 3JEMEHTOB, IMOBBIIIAIOIINX
AKECTKOCTh COOPY>KEHUS B 3TOM HaIPaBJICHUU.

11.2.13 Pacuet 351eMEHTOB KOHTPPOPCHOM IUIOTUHBI HA MECTHYIO IPOYHOCTH CJIEAYET
MIPOU3BOANTH Ha T€ K€ COUETAHUS HATPY30K M BO3JEHCTBUMN, YTO U pacyeT OOIIei TPOYHOCTH
MJIOTHUHBI.

PacueTr MecTHOM MpOYHOCTH BOJOCIUBHOTO HOC Ka, OBIKOB, KOHCTPYKIIHI BOJIOMTPUEMHBIX
OTBEPCTUN TYpPOMHHBIX BOJIOBOJIOB U 3JIEMEHTOB CTPOMUTENBHBIX U IKCIUTyaTalMOHHBIX
BOJ0COPOCOB, ONPEAEICHNE MECTHBIX HAIPSKEHUN BOKPYT OTBEPCTUH U APYTMX IPOEMOB B
KOHTp (hopcax JOHKEH BBITTOIHATHCS B COOTBETCTBUM ¢ 1m. 10.2.13.

PacueT KOHCOJIbHBIX BBICTYNOB KOHTP(OPCOB IJIOTHUH C apOYHBIMH U IJIOCKUMU
MEPEKPHITUAMU HAa MECTHYIO MPOYHOCTh, a TAKXKE PACUET IUIMT HU30BOIO MEPEKPBITHS
HAJJIEKUT IPOU3BOAUTH cornacHo ykazanusm CHull 2.06-08.

11.2.14 Pacyer ycTOMYMBOCTU KOHTPGHOPCHBIX IUIOTUH HAMJICKUT MPOU3BOIUTH B
cootBeTcTBUM ¢ 1. 10.2.16, 10.2.17.

Jlis MacCUBHO-KOHTP(HOPCHBIX IUIOTHH CIEAYET BBIMOJHITH pacdeT YCTOMYMBOCTU
OTAECIABHO CTOSINMX CEKUWH; I IUIOTUH C apOYHBIMM U IUIOCKUMH MNEPEKPBITUIMU -
OTJIEJIbHO CTOSIIUX KOHTP(OPCOB.

11.2.15 I'myOuny 3a1eiaKku KPYMHBIX Pa3pbIBHBIX HAPYIICHUH B CKaJIbHOM OCHOBAaHUU
CIeAyeT ONpeNessaTh IO pe3yibTaTaM pacyeTa HaIMPSKEHHOTO COCTOSHUS TJIOTHUHBI
COBMECTHO CO CKaJIbHBIM OCHOBAaHHEM C y4YETOM HEOJHOPOAHOCTH OCHOBAHMs, IPU 3TOM
JOJIKHBI BBITTOJIHATHCS YCI0BUA POYHOCTH 1. 8.1.18.



11.2.16 Pacuer nmpouyHOCTH KOHTPGHOPCHBIX TUIOTUH U UX DJIEMEHTOB B CTPOUTEIbHBIN
MIEPUOJ CIIETYET BBITONHATH B cooTBEeTCTBUU € I1. 10.2.19.

11.2.17 BeToHHbIe KOHCTPYKIMH KOHTPGOPCHBIX TJIOTHH BCEX KJIACCOB, HE3aBHCUMO OT
BBICOTBI COOpPYKEHHH, CIelyeT pacCCUUTHIBATH IO 0OPA30BAHMIO TPEIIMH OT TEMIEPATYPHBIX
BO3JEUCTBUN B COOTBETCTBHH C 11. 10.2.20.

12 APOYHBIE IUIOTHUHBI

12.1 KoHCTpYHpOBaHME apOYHBIX IUIOTHH U UX 3JIEMEHTOB

12.1.1 KoncrpyupoBaHue apoyHbIX IJIOTUH U UX AJIEMEHTOB CJIEAYET BBIMOJHATH B
COOTBETCTBHMHM C YKa3aHUSIMU pa3fiena 6 U HaCTOAILLEro pasjena.

12.1.2 Ha HagaibHBIX CTAAUSIX MMPOCKTUPOBAHUS BHIOOP KOHCTPYKIIMH M (POPMBI TUIOTHHBI
CJIelyeT NPOBOAUTH HA OCHOBAHUHU MPUOIMKEHHBIX METO/IOB pacyeTa U aHaJIoroB.

12.1.3 KpuBu3Ha apoyHOU MJIOTHUHBI B BEPTHUKAJIb HOM HAIPABJICHUU OMPEAECIAETCS
YCTOMUYMBOCTBIO OT JICJIBHO CTOSIIIMX CEKLMH (CTOJIOOB) B CTPOUTENBHBIN MEPUOJ C YUETOM
CXEMbl BO3BEAECHUS IUIOTUHBI, CPOKOB 3aMOHOJIMYMBAHUS IIBOB, IMOJBEMA YPOBHS BOJABI B
BepxHeM Onede.

12.1.4 ApouHbI€ TUIOTHHBI CIEAYET NIPOEKTUPOBATH:
npu
Iwh < 2
(rme ; - AIMHA XOP/BI APKH 10 TPEOHIO IIOTHHBL, /1 - BBICOTA IUTIOTUHEI) U TPSYTOIbHOM

(dhopme yIIenbs - ¢ apKkaMu KpyroBOTO O4€pTaHMs TOCTOSIHHOM TOJIIIUHBI MU C MECTHBIMU
YTOJIEHUSIMHA Y TISIT;

npu
2<Il,/h<3
, TIPU Tparenen1aabHON Wi OIM3KOoN K Hel (hopMe YIEenbs - TBOSKOW KPUBU3HBI C apKaMHU
MEPEMEHHON TOJIIHUHBI U KPUBU3HBI;

npu
Lowvh = 3
- aQpOYHBIEC U APOYHO-TPABUTALIMOHHBIE TUIOTUHBI, TP ’TOM KPUBHU3HA B BEPTUKAIHBHOM
HaIpaBJICHUH BEIOUPAETCS U3 YCIOBHUSA MOJYUYCHUS] ONTUMAIBLHOTO HAMPSHKEHHOTO COCTOSTHUS
IJIOTHHBI,

B HECUMMETPHUYHBIX CTBOPAX U HA HEOJHOPOJAHBIX OCHOBAHUSX - C ApKaMHU HEKPYTOBOIO
Oo4epTaHUs NEPEMEHHOMN TOJIIUHBI.

12.1.5 B KOHCTPYKIIMU apOYHOM IUIOTUHBI CIEAYET MPETyCMATPUBATh Pa3pe3Ky MJIOTHUHBI
Ha CEKIMU CTPOU TEJIbHBIMHU IIBAMHU, KOTOPBhIE HEOOXOJWMO OMOHOJIMYUBATH NEpel
3arnojHeHneM BoJoxpaHunuiia. CTpoUTeNbHbIEC BB APOYHBIX MJIOTHH JOJKHBI OBITh, KaK



paBWJIO, BEPTUKAIBHBIMU U MUMETh WTpalbl. IlocnenoBaTenbHOCTE OMOHOJUYUBAHUS U
TeMIlepaTypa 3aMbIKaHUS IIBOB JOJIKHBI ONMPEIENSITHCS ¢ YUYETOM HAIPSHKEHHOTO COCTOSIHUS
IJIOTHUHBI.

12.1.6 Ilpu conpsiKeHUH TIOTUHBI C OCHOBAHUEM B HEOOXOJMMBIX CIIydasiX CIEAYyeT
IIpe1yCMaTpUBaTh:

- 33JICJIKY Pa3JIOMOB, COPOCOB, KPYIHBIX TPEIIHUH U IMMyCTOT MYTEM YCTPOUCTBA OETOHHBIX
WJIN )KEJIE300€TOHHBIX PEIIETOK, MPOOOK, IIMOHOK WM CIUIOIIHBIX OETOHHBIX MAacCCHBOB,
LIEMEHTALNN;

- YCTPOMCTBO MOA3EMHBIX KEJI€300€TOHHBIX CTEHOK, KOHTP(HOPCOB IS IEpelaul yCUITUs
OT TUIOTUHBI B TJyOb CKaJbHOTO MacCHMBa C TMOBBIIIEHHBIMU MPOYHOCTHBIMU
XapaKTepUCTUKaMU;

- NPUMEHEHHUE NPEIBAPUTEIBHO HAINPSIKEHHBIX WJIM HEHAIPSIKEHHBIX AHKEPOB,
NOAMOPHBIX CTEH WM UX COYETAHUS.

12.1.7 Onupanue MmIOTHHBI HA OCHOBAaHHUE CJIEAyEeT NMPUHUMATh MO MOBEPXHOCTH,
HOpPMaJlb HOM K OCSIM apoK IUIOTUHBL. [Ipr 3TOM 10 KOHTYpPY TUIOTHUHBI IIPU HEOOXOUMOCTH
HAJUICKUT TIPEeTyCMaTPUBATh YCTPOMCTBO KOHCTPYKUUM, YIYUIIAIOMKUX YCIOBUS ONMUpaHus (
OeperoBble yCTOU, CEJI0, MPOOKa, HE3aMOHOJIMYEHHBIE CTPOUTENbHBIE BBl B BEPXHEH yacTu
OeperoBbIX CEKIMH IJIOTHHBI U Jp.). JlomyckaeTcs odepTaHue MATHl apKu NMPUHUMATH
KPUBOJIMHENHBIM WJIM NOJIUTOHAJIBHBIM.

JIns yMEHbILICHUs HAIpS)KEHUH HAa KOHTAKTE IUIOTUHBI C OCHOBAaHHEM CIIENYET
paccMaTpuBaTh YCTPOMCTBO MECTHOTO YTOJILIEHHS IUIOTHHBI MO ONOPHOMY KOHTYpY.
ApOYHYI0O 4YacTh IUIOTHHBI HEOOXOAMMO OTAENATh KOHCTPYKTHBHBIM IIIBOM OT IPOOKH,
PacCIONOKEHHOM B HanboJiee y3KOH MIEIeBUIHON YacTH YIIIEIbsl.

12.1.8 Ilpu mpOEKTUPOBAHHU COMPSIKEHUA IUIOTHHBI C OCHOBAHUEM B Clydae
BO3HMKHOBEHUS PACTATUBAIOMIMX HANPSIKEHUN HA KOHTAKTE IJIOTUHBI C OCHOBAHUEM 3aBECHI
CJIelyeT NpeyCcMaTpUBaTh YCTPOUCTBO:

- IIBa-HAJpe3a, IEMEHTUPYEMOTO IIPU MPOMEKYTOYHOM YPOBHE BEepXHEro Obeda;

- BHIHOCHOH IIeMEHTallMOHHOMN 3aBECHI, KOPOTKOTO0 OETOHHOTO MOHYPa € THUAPOU3OJISILIHEH.
ConpsikeHHe €ro ¢ HallOpHOM IpaHblO IUIOTHUHBI CIIEAYET BBINOIHATH B COOTBETCTBUU C
TpeboBaHusIMU 7.34.

12.1.9 BogocOpocHbIe yCTpOHCTBA apOUHBIX U APOYHO-TPABUTAIIMOHHBIX IUIOTHH CJIETyEeT
IIPOEKTUPOBATH B COOTBETCTBUU ¢ TpeOoBaHuaAMH m.7.21.2-7.219, nn.8.1.28-8.1.31.

12.2 PacueTnl apO9HBIX IJIOTHH

12.2.1 PacyeTsl apOYHbIX U apOYHO-TPABUTALIMOHHBIX IUIOTUH CIEAYET NPOU3BOJINUTH B
COOTBETCTBHH C pazjieramMu 7 U 8 ¥ yKa3aHUSIMH HACTOSILIETO pa3zela.

12.2.2 HanpsbxkeHHO-Ae(hOpMUPOBAHHOE COCTOSIHUE, BETMYMHBI U HAIIPaBJICHUE YCUIIHM,
NepeJaIInXcsi OT IJIOTUHBI HAa OCHOBAaHWE, NMPOYHOCTh M YCTOMYHMBOCTH IUIOTHHBI U
OCHOBAHUA OIPEIEISAIOTCS pacyeTaMu M SKCIEPUMEHTAIbHBIMM HCCIEJOBAHUA MM Ha
MOJEISX.



s mmotun 1 u II kmaccoB BeicoTO# Oosiee 60 M, a Takke IS TJIOTHH BCEX KJIACCOB
BBICOTON 70 60 M B 0CO0O CJIOXKHBIX HHKEHEPHO-TCOJIOTMYECKUX YCIOBUSAX U MPH
MPUMEHEHUN HOBBIX KOHCTPYKTHUBHBIX PEIIEHHI, HE HCHBITAHHBIX B HKCIUIyaTalluu,
POBECHUE IKCTIEPUMEHTATLHBIX UCCIIC0OBAaHUMN SBIISIETCSI 00513aTEIbHBIM.

12.2.3 Pacuer HamnpsiKeHHO-ACPOPMUPOBAHHOIO COCTOSIHUSA apOUYHBIX H
apOYHOTPAaBUTALUOHHBIX IJIOTUH CIEAYET MPOU3BOAUTH C YYETOM MOCIIENOBATEIbHOCTH
BO3BE/ICHUSI MJIOTUHBI, OMOHOJIMYMBAHUS IITBOB U HAMOJHEHUS BOAOXPAHUIIUIIA, TPUMEHSS:

METOJ1 apOK-KOHCOJIeH (MeTO1 MPOOHBIX HArpy30K) MPHU CpaIlUBaHUH MEPEMEIIEHUN apoK
Y KOHCOJIEW HE MEHEE TPEX BUIOB;

METOJ] KOHEYHBIX 3JIEMEHTOB B TPEXMEPHBIX YCIOBUSX;

METOJ] CyNep3JIEMEHTOR U JIP.

Pacuersl mmotun III u IV knaccoB, a Takke NMpenBapUTENbHBIE PACUETHI IIJIOTUH BCEX
KJIACCOB JIOMYCKAETCS BBIMOIHATH YNPOIICHHBIMH METOAaMHu (METOJ| apKH - LIEHTPaJbHON
KOHCOJIM, METO/ MPOOHBIX HArPYy30K, 0 TEOPUH TOHKUX 000JI0YEK U Ap.).

B HeoOXoAMMBIX CilydasiX BBITIOJHSIOTCS PACUEThl C yU€TOM PACKPBITUS CTPOUTEITBHBIX
IIIBOB U TPEIIUH.

12.2.4 TIpu pacuere apOYHBIX IJIOTHUH C YYETOM PACKPBITHUSI CTPOUTEIBHBIX IIBOB U
TPEITUH OIIEHKa MPOYHOCTU COOPYKEHHUS MPOU3BOAUTCS MO IPOYHOCTH OETOHA CHKATOM 30HBI.

12.2.5 PacdeTsl MPOYHOCTH U YCTOWYMBOCTU IJIOTHH Ha CEMCMHUUYECKHE BO3JICHCTBUSA
CJIeayeT MPOU3BOAUTEL B cOOTBeTCcTBHUU ¢ M. 10.2.4, 10.2.8 myis Hanbosiee HEOIArOMPUATHOTO
HampaBJIeHUs 3TUX BO3JCUCTBUI, MPU ATOM MNPOYHOCTh IJIOTHUHBI CIEAYET MPOBEPSThH
coriacHo TpeboBanusM 11.8.1.14 ¢ BBeZileHHEM B yCIIOBHE MTPOYHOCTH KOIPUIIMEHTA yCIOBUN
pabort y_d,, mpurumaemoro mo Tabmuue 16.

12.2.6 Ilpu pacueTre yCTOMYMBOCTH OEpPEroBbIX YIHOPOB H
HaANPsHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUSL OCHOBAHUS IJIOTUH YUUTHIBAIOTCS CIIEAYIOLINE
Harpy3Ku U BO3JIEHCTBUS: YCUIIUS, IEPEIAIOIIMNECs OT IJIOTUHBI, COOCTBEHHBIN BEC CKAJIbHOTO
0J10Ka, CUII0BOE BO3AEUCTBUE BOABI U CEHCMHUYECKHUE BO3IEUCTBHUS.

12.2.7 PacdeT ycTOMYMBOCTH OEPETOBBIX YIIOPOB CIEIYET MPOU3BOIUTH UCXOS U3
aHaJIu3a MPEJEIbHOTO COCTOSIHUSL OTAEJbHBIX CKaJbHBIX OJIOKOB, BBIJEISEMBIX C YYETOM
rEOJIOTUYECKUX M TONOTrpadUUeCKUX YCIOBHH. YCTOMYMBOCTH OEpPEeroBoro ymopa
OIpeJeNsieTCs MO Pe3yIbTaTaM pacyeTa HAMMEHee YCTOMYMBOr0O CKalbHOrO OJI0Ka.

12.2.8 Pacder 00mieil ycTOWYMBOCTH apOYHON HAPOUYHO-TPABUTAIMOHHOW TUIOTHHBI
CIeAyeT NPOU3BOAUTH HCXOJsl M3 HauboJiee BEPOATHOM KHUHEMATHYECKOM CXEMBI
MEPEMEIIECHHS INIOTUHBI COBMECTHO C OCHOBAaHHUEM B IPEJEIBHOM COCTOSIHHUM.

12.2.9 Ilpu pacyeTax NpOYHOCTU U YCTOMYMBOCTH aPOUYHBIX U apOYHO-IPABUTAIMOHHBIX
IUIOTHH, KpoMe KOd(uinentTa ycnosuii paboTsl y_d, IPHBEJECHHOrO B Tabnuue 6, caeyer

YUHTBIBATH KOIQQHUIUCHT yCI0BUid padoTsI y d , mpuBeaeHHbIH B Tabmure 16.



12.2.10 TIpu pacuere NJIOTHUHBI CIEAYET YUYUTHIBATH BIIMSIHUE HAa €€ HECYIIYIO
CIIOCOOHOCTh BOJONPHUEMHBIX M BOJOCOPOCHBIX COOPYKEHHM, PACHOJIOKEHHBIX B Telle
TJIOTUHBI.

[Ipu pacuere apouyHOM TIIOTUHBI HA OOITYIO MPOYHOCTH 0€3 yueTa 0COOEHHOCTEN PadOoThI
OTIIETBHBIX JIEMEHTOB (OBIKHM, TPEOCHB BOAOCINBA, SJIEMEHTHI BOJIONPUEMHUKA, HATIOPHBIC
TpyOONpPOBOJALI U JIp.) YKa3aHHBIE 3JIEMEHTh HEOOXOJAMMO PAaCCUUTHIBATH HA MECTHYIO
MPOYHOCTb.

PacueTs! HanpspKeHHO-1€(OPMUPOBAHHOTO COCTOSTHUSL U MECTHOM MPOYHOCTH OCHOBAHUS
apounbix otuH [ u II knaccos cnenyet nponsBogutk B coorBercTBUU o0 CHUII PK 3.04-04.
[Ipu 3TOM y4UTBIBa€TCSI BO3MOKHOCTh 00pa3oBaHus 00JacTel miacTuieckux nedopmanuii B
OCpEeTOBBIX TNPUMBIKAHUAX IUJIOTUHBIL. ECIH yCI0BHS TMPOYHOCTH ISl TOBEPXHOCTEH
OCITa0JICHHs CKaJTbHOTO MAaCCUBA HE BBITIOJHSIOTCS, CIEIYET MPelyCMaTPUBATh MEPOTIPUSATHS
corjacHo 1m.12.1.6.

Tabmma 16 — KoagdumuenT ycinoBuit paboThl

Yeda
Koaddunuent
YCIIOBHIA PabOTHI
Bune! pacuetos
Yeda
1 PacueTs! 00mIel IPOYHOCTH apOYHBIX U aPOYHO-TPABUTAL[HOHHBIX IUIOTHH:
I
110 PaCTSKEHUIO Yedal = 2.4
10 CHKATHIO f}iu'lﬂ =09
2 Pacyerbl yCTOHYMBOCTH OEpETOBBIX YIIOPOB ILIOTHH IPH yYeTe HArpy30K OCHOBHOTO U Voda2 = 1.0
0co0oro couetaHus 0e3 CeHCMHYECKUX BO3JICHCTBHI
3 Pacuyersl oOmIeH YCTOHYMBOCTH IUIOTHH B IIMPOKHX CTBOPax IPH y4YeTe Harpysok Yosa= 1.1
o o o ca,. A
OCHOBHOT'O M 0CO00T0 COYeTaHHs 0e3 CeHCMUIECKUX BO3ACHCTBUN
4 PacueTpl yCTOWYHMBOCTH OEPETOBBIX YIIOPOB M OOIICH YCTOHYMBOCTH IUIOTHH TIPH yYETe Vod 1.1
vl 4 1

CEMCMHUYECKNX BO3IEUCTBUI

[Mpumeuanue - [Ipu HaIMYMK HECKOJIBKUX (PAKTOPOB, ACHCTBYIOIIMX OJHOBPEMEHHO, B PacueT BBOJIUTCS
MPOM3BEICHUE COOTBETCTBYIOIMX K03()(UIMEHTOB ycloBHi pa0OThl (HApW Mep, NMPH pacueTax oOmIei
YCTOHUMBOCTH IJIOTUH B HIMPOKHUX CTBOPAX C YUETOM CEHCMHYECKHX BO3JEHCTBUI
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13 IPOEKTUPOBAHME IJIOTUH B CEMICMHUYECKIX PAMOHAX

13.1 O6mme monoxeHUs

13.1.1 Tlpu npoekTupoBanruu OETOHHBIX U kese30 0eToHHbIX M1oTHH 1. 111 u IV kmaccos
B CEMICMUYECKHX pailOHax, a TaKXe Mpu OOOCHOBAHMM CTPOUTENbCTBA IJIOTHH | Kiacca
OIICHKY CEHCMUYHOCTH TUIONIAIKU CTPOUTENHCTBA JIOMyCKaeTcs onpeaensats no Tabmune 17,
HCXOAS U3 CEMCMHMYHOCTH paliOHAa CTPOUTENBCTBA U KATETOPUU T'PYHTA MO CEUCMUYECKUM
CBOMCTBAaM.

PacueTHyl0 CEMCMUYHOCTH IUIOTHH CJIEAYET NPUHUMATh PAaBHOW CEUCMHUYHOCTH
TTOLIAKH.

13.1.2 Tlpu pa3paboTke IPOEKTOB IJIOTHH 1 Kjlacca B palloHaX CEMCMUYHOCTRIO 6 0aslIioB
1 OoJiee onpeiesIeHuEe XapaKTEPUCTUK CEHCMUYECKOTO BO3IEMCTBUS JOJKHO MPOU3BOIUTHCS
Ha OCHOBE JETAJIbHOTO CEUCMHUYECKOTrO0 pAaWOHUPOBAHUA U CEHCMHYECKOTO
MHKPOpPaOHUPOBaHMS. MaTepuansl N3bICKAHUM TOJKHBI BKIIIOYATh:

- XapaKTEePUCTUKY CTPYKTYPHO-TEKTOHHMYECKON OOCTAHOBKU U CEMCMUYECKOTO PEKUMA
parioHa ctpoutenbcTBa B paguyce 50-100 kM OT TIIOIMAa Ky CTPOUTENBCTBA;

- TPAaHULBI OCHOBHBIX CEUCMOTE€HHBIX 30H U ONHCAHUE HX CEUCMOJIOTMYECKUX
XapaKTepUCTUK (MaKCUMalbHbIE MATHUTYJbI, TJYyOWHBI 0OYaroB W JMHUIICHTPAJIbHBIC
PACCTOSIHUS, IOBTOPSIEMOCTb 3€EMJIETPACEHHM, CECMUYHOCTD IUIOIIA/IKH);

- IapaMeTpPbl PACYETHBIX CEMCMUUYECKUX BO3JIEUCTBUU U3 BCEX BBIJCIECHHBIX 30H C yUETOM
CTPYKTYPHO-TEKTOHUYECKUX OCOOCHHOCTEH pailoHa M MHKEHEPHO-T'€OJIOTHYECKUX YCIOBUM
TJIOIIAIKY:

- TPaHUIBI BO3MOXHBIX 30H BOBHUKHOBEHHSI OCTAaTOUYHBIX Jedopmaliuii B OCHOBaHUU
IJIOTUHBI M OLIEHKA UX BEJTMYUHBI IPU CUIIbHENIIINX 3€MIIETPACCHUSX;

- HaOOpbl CMHTETHYECKUX 3alUCel aKceIeporpaMm, BEJIOCUTPAMM, CEHCMOrpamM,
MOJIETUPYIOIINX OCHOBHBIE TUIIBI CEUCMUYECKUX BO3/ICHCTBUI Ha BRIOPAHHOM IJIOIIA/IKE;

- OLEHKY HM3MEHEHHUs NapaMeTpPOB CEUCMHYECKOrO peXuma IOJ BIHUSHUEM
BOJOXPAaHWINILA B IPOLIECCE €T0 3aI0JHEHUS U DKCIUTyaTaluu;

- OLIEHKY BO3MOHOCTH OOPYIIIEHUS B BOJOXPAHWIHINE OOJNBIINX MAacC TOPHBIX MOPOJ U
[TaJICHNS] Ha TUIOTHUHY HEYCTOMYMBBIX CKAJIbHBIX MAaCCHUBOB IIPHU 3€MJIETPSCEHUAX.

13.1.3 IInoTUHBI, BO3BOAMMBIE B CEMCMUYECKUX pailoHaxX, CIEAYyeT pacrojiaratb Ha
Y4acTKax, YJaJICHHbIX OT TEKTOHMYECKHX pPa3JIOMOB, IO KOTOPBIM MOTYT BO3HUKHYTb
OTHOCHUTEJIbHBIE MOJIBUYKKU CKAaJIbHBIX MAaCCUBOB, 00Pa3yIOIIUX OCHOBAaHHE COOPYKEHUSI.

13.1.4 Bo3Benenue mimotuH [ u Il knaccoB Ha ydacTkax, B Opeaesiax KOTOPBIX
IIPOTHBOMNOJIOKHBIE OEPErOBbIE CKIOHBI CIOKEHBI MOPOJAMHU, PE3KO Pa3IMYAIOIIUMHUCS I10



MEXaHUYECKUM CBOMCTBaM, JOMYCKAaeTCAd TOJbKO IpPHU CHEUHUATbHOM OOOCHOBAHHM C
pa3pabOTKOW JOMOJHUTENbHBIX MEPONPUATUN, CHUKAIOMIMX BO3MOXHOCTH Pa3IUYHBIX
CMEIIeHUI OepEeroBbIX YCTOEB.

13.1.5 Ilpu Hanuyuu B OCHOBAHUMU COOPYXKEHHUS CIIOS CIa0bIX TPYHTOB (UJIOB,
MATKOIUIACTUYHBIX TJIMH U Jp.) CIEAyeT YJalsATh 3TH TPYHTHI JHOO MpeaycMaTpUBAThH
CIIEHHUAJIbHBIE MEPOIPUATHS MO UX YIUIOTHEHUIO UITN 3aKPEIJIEHUIO.

B03MOKHOCTh UCIIOJI30BAaHUSI TAKUX TPYHTOB B KAUECTBE OCHOBAHMI COOpYKeHUM 0e3
yKa3aHHBIX BBIIIE MEp JA0KHA ObITh 000CHOBaHA CHEIIMATIBHBIMU UCCIICTOBAHUSIMHU.

[Ipu cTpouTenbCTBE Ha CKabHBIX TPYHTax cieAyeT oOpamiaTe 0co00e BHUMaHHUE Ha
TIIATENBHOCTD BBIITOJIHEHUS MEPONPUATHNA IO YCHUJIEHUIO IPYHTOB M YJYUYIIEHHUIO KOHTAKTa
COOPY>KE€HHUS C OCHOBaHUEM.

13.1.6 Tlpu HaJIMUMK B OCHOBAHUM COOPYKEHUS BOJIOHACHIILIEHHBIX HECBSI3HBIX TPYHTOB
clelyeT NPOU3BOJIUTh OLEHKY BO3MOYKHOCTH HMX Pa3zKWKECHUS NPU CEUCMHUYECKOM
BO3/ICCTBHH.

[Ipy BO3MOKHOCTH Pa3KUKEHUS TPYHTOB B OCHOBAHUHU CIIEIYET IMpelycMaTpUBaTh
HCKYCCTBEHHOE YIUIOTHEHUE WM YCUJIEHUE TPYHTOB.

13.1.7 CkanbHble MacCuBbI, 00pa3yroIInue OeperoBbie CKIOHBI, CMEIIEHUE U TMaJcHue
KOTOPBIX IPH 3E€MIIETPSCEHHUSIX MOXET BbI3BaTh MOBPEXKIACHUE OCHOBHBIX KOHCTPYKIIMH
IUIOTUHBI WM 00pa30BaHUE BOJIHBI IIEpEUBa, MOBJIEYL 32 COOON 3aTOIUICHHE HAaCEICHHBIX
MYHKTOB WJIM MPOMBIIUICHHBIX IPEINPUSTUH, HEOOX0IMMO MPOBEPATH HA YCTOMYUBOCTD.

13.1.8 Jns mnotun I kitacca Hapsiy ¢ pacdyeToM Ha CEMCMHYECKUE BO3ACUCTBUS CIEAYET
IIPOBOJUTH IKCIIEPUMEHTAIBHBIE, B TOM YHCIIE€ U MOJIETbHBIE, UCCIIEOBAHUS; 1IEJIeCO00pa3HO
MPOBEJICHUE HATYpPHBIX HCCIEIOBAHMN HAa YaCTUYHO IOCTPOEHHBIX U JIEHCTBYIOIIMX
IJIOTUHAX, IO3BOJSIOIIME YTOYHUTh JAUHAMHUUYECKHE XapAKTEPUCTUKH COOPYXKEHHUS U
MIPUMEHSEMBIE METO/IbI pacyeTa.

Tabmuma 17 — CelicMMIHOCTD IUIOMAAKH CTPOMTEILCTBA, B Oauiax

CelicMIUHOCTB
Kareropus .
rpEIHTa 1o [pyHTHI CTPOHUTENBCTBA
CeI/ISMI/I‘IeCKI/IM . GamI
CBOMCTBaM
7 8 9 10
CkaJpHBIE TPYHTBI BCEX BHJIOB HEBBIBETpENBIE U CIIa0OBBIBET- PpeEIIbIE;
KPYITHOOOJIOMOYHBIE TPYHTHI NMPEUMYLIECTBEHHO M3 MarMaTHYeCKUX IHopon (
6onee 70%), IIOTHBIE (TJIOTHOCTH TPYHTAP
p=22rlem’
I ), coneprkarue 10 30 % MeCUYaHOTIMHUCTOTO 3aIOJHHUTENS, HeBoloHackimennpe /7 8 9 10

CKOpPOCTB pacIpoCTpaHEHUS TONEPEUHBIX BOJTH

V= 650 m/c.



CxanbHbIE TPYHTBHI BCEX BHJIOB BBIBETPEJbIE U CUIBHOBBIBET-pENbIC, KPOME
OTHECEHHBIH K KaTeropuu [; KpynmHooO1oMo4-Hble TPYHTHI, KpOME OTHECEHHBIX K
KaTeropHH [; eckn rpaBenncThie, KPYIHBIE W CPeIHEH KPYIMHOCTH IUIOTHBIE U
CpemHEel IIOTHOCTH MAaJOBJIAXHbIE W BIIAKHBIC; IIECKH MEJIKHE U IBUIECBATHIC
IUIOTHBIE M CPEeAHEH IJIOTHOCTH MAaJOBIAXHBIE; TJIMHHUCTBIE TPYHTHI C

II 7 89 10

IIOKa3aTcJICM TeKy‘{eCTI/I
et
I; <05

pu ko3¢ durmente mopuctoctu e < 0,9 1 TIUH U CYTIHHKOB, 1 e < 0,7 - 1
cymece#

CkopocTh pacnpocTpaHeHHs nonepeyHbix BoH V ot 250 m/c 10 650 m/c.

Ilecku rpaBenucThbie, KPYNHBIE U CPEAHEW KPYHMHOCTH IUIOTHBIE U CpeaHEH
IUIOTHOCTH BOJOHACBILIICHHBIC; TECKH PBIXJIbIE HE3aBUCHUMO OT CTENEHH
BJIAXXHOCTHU U KPYIMHOCTH, a TAKXKE MNCCKU MCJIKHWE W MbUICBATBIC IJIOTHBIC U
CpeIHel TUIOTHOCTH BIIQ)KHBIE M BOJIOHACBHILICHHBIC; TIMHUCTBIE TPYHTHI C
MOKa3aTeyieM TeKy4eCcTH

I <05
pu KO3 PUIHEHTE TOPHUCTOCTH

111 e=009 8 9 10
JUIS TJIMH U CYTJIMHKOB,
e> 0.7
- I s cynecetdm.
CKOpOCTh PACIPOCTPAHEHHSI ONIEPEYHBIX BOJIH

V <250
M/c. 10 650 m/c.

I pumMme uaHsnusd
1. IlpuBenennsie B Tabuie 12.1 3HaueHus KO3 GHUIMEHTa TOPUCTOCTH € U MOKA3aTellsl TeKyIeCTH I} rpynToB

IUTOIAAKH CTPOUTEIHCTBA JOJDKHBI OIPEAEIATHCS C Y4€TOM BO3MOXKHOTO MX OOBOIHEHHS HPHU 3arOJHEHHUU
BOJOXDpPpaHUIHUIa.

2. B paiioHax celicMHYHOCTBIO 6 0aJNIOB CEHCMHUYHOCTH TUIOMIAJIKU CTPOUTENBCTBA IUIOTHH, BO3BOAUMBIX Ha
IpyHTax I11 KaTeropHuH, cienyer NPUHUMATh paBHOII 7 Oaniam.
3. CtpouTenbcTBO IIIOTHH Ha TpyHTax III Kareropuu B paiioHaX CEHCMHYHOCTBIO 9 GAIOB JOIMYCKAETCs TOIBKO
TIPH CTIEIIMAIEHOM 000CHOBAHHH.

13.1.9 JIns nmotun I kmacca 00s3aTeNnbHO BKIIOUYEHHE B COCTaB MPOEKTa pasjena 1o
OpraHu3aluy HaOMIOICHU 32 MOBEJACHUEM COOPYKEHHUS, €Fr0 OCHOBAHUW U OEPEroBbIX 30H

IIPU 3EMJICTPSICEHUSIX.

13.1.10 IIpu npoeKTUPOBAHUMU IUIOTHUH CIEAYET MPEAYCMATPUBATH BO3MOKHOCTH
3eMJIETPSICEHUI B MEPUOJ CTPOUTENBCTBA. CEHCMUYHOCTD IIOIIAJOK CTPOUTENIBCTBA B 3TOM

ciaydac CJICAyCT CHUIKATh Ha OJUH Oam.

13.2 PacgeTHEI€ ceificMIIecKne Harpy3Ki

13.2.1 Pacuetr KOHCTPYKIIMI U OCHOBaHUM IUIOTHH, MPOEKTUPYEMBIX B CEHCMUYECKHUX
paiioHax, JOJMKEH BBIMOJHITHCS HA OCHOBHBIE M OCOOBIE COYETAHUSI HArpy30K C y4eTOM

cercmuueckux so3aercreuii CHull PK 2.03-30.



B pacuerax MOMKHBI YYUTHIBATHCS CEHCMHUUYECKUE HATPY3KH OT MACChl COOPYKEHUS,
MPUCOCTMHEHHOW MacChl BOABI (MW THUIAPOJAMHAMHYECKOTO JIAaBJICHHS), OT BOJIH B
BOJIOXPAHWINIIE, BEI3BAHHBIX 3€MJICTPSICEHUEM, U OT TMHAMHYECKOTO JIaBJICHUS TPYHTA.

[Tpu pacuere Ha 0COOBIC COUETAHUS HArpy30K C yYETOM CEHCMHYECKOTO BO3JICHCTBUS
YUHUTBIBAIOTCS Clemytontue Ko OUIMEeHTHI:

- K03 (HUIIMEHT HAJIEKHOCTHU TI0 OTBETCTBEHHOCTH COOPYIKEHUS
Y
npuHuMaeMslil o Tabmnuue 4;
- K09 (hPuIMEHT HATECIKHOCTHU TI0 HArpy3Ke
7
npuHUMaeMsblil no Tabnuue 5;

- KO9(ppUIUEHT coueTaHni HArpy30K
Yie

, IpuHUMaeMbIi o Tabnwue §;
- K03 HUITMEHTYCIOBUHN PabOTHI

Yed

, IpuHUMaeMbIi o Tabnuie 9.
13.2.2 PacueTHbIe 3HaYEHUSI CEHCMUYECKUX HArPY30K CIEAYET OMPEACIATh:
a) Mo crnexkTpaibHomMy metoay (1. 13.2.7);

0) ¢ mpuMuHEeHHEM Habopa WHCTPYMEHTAIBHBIX 3aMMCE YCKOPEHWM OCHOBAHUS MPHU
3eMIJIETPSICEHUU U CUHTE3UpOBaHHBIX akceneporpamm (Ilpunoxenne 1).

13.2.3 PacueTsl g BCEX KJIACCOB COOPYKEHUW BBIMOJHAIOTCS 1o m. 12.2.2.a, a mis
coopyxeHui | kjacca, mpu X pacroyioKEHUU B palloHaX CEHCMUYHOCTHIO CBBIIIEC 7 OAILIOB,
PEKOMEHY€eTCs POU3BOUTH AOMOJIHUTENbHbBIE pacueTsl 1o 1. 12.2.2.0.

13.2.4 Ilpu onpeneneHn pacueTHbIX CEMCMUYECKUX HArPy30K, KaK MPaBUIIO, CIEAYET
MIPUMEHSTh TUHAMUYECKHE PACUETHBIE CXEMBbI, YUUTHIBAIOIINE OCOOCHHOCTH pacipeeieHus
HAarpy30K, MacC M XECTKOCTEHW COOPYKEHHUs B IJIaHE M II0 BBICOTE, a TaKXKe
MIPOCTPAHCTBEHHBIN XapakTep Ae(POPMUPOBAHUS MTPU CEMCMUYECKUX BO3ACHCTBUSX.

13.2.5 B pacderax mpOYHOCTH COOPYKEHHI MO OJHOMEPHOWU (KOHCOJBHOW) M
JBYXMEPHOM pAacUETHBIM CXE€MaM CIEAYET YYUTHIBATH TOPU30HTAJbHBIE CEUCMUYECKHUE
BO3JEUCTBUS MO HAITPABJIICHUAM BJIOJb U MOMEPK COOPYKEHUS.

B pacuerax mo npocTpaHCTBEHHOM CXeMe 1e1ecCO00pa3HO YUUTHIBATh TAK)KE€ HAKIOHHbIE
CECMUYECKNE BO3JCHUCTBUSI, UMECIOIIME TE€ K€ HANPABICHUSA B IUIAHE M YTOJ HAKJIOHA K

TOPU30HTAIBHOMN TNIOCKOCTH 30,
13.2.6 B pacuerax ycTOHYMBOCTH COOPYKEHHUH CIIETyeT YUYUTHIBaTh HauboJee OnacHoe

TOPU30HTAIPHOE WM HAKJIOHHOE, HAIPaBJICHHOW IOJ YIJOM 309 k TOPU30HTATHHON
IIOCKOCTH, CEICMHUUECKOE BO3ICHCTBHE.



13.3 OIPEJIEJIEHHE PACUETHBIX CEICMHUYECKHUX HATPY30K I10
CIIEKTPAJIBHOMY METOY

13.3.1 Pacuernas ceiicMudeckass Harpyska S, B BBIODAHHOM HalPAaBICHUH IIO

CHEKTPAIbHOMY METOJY pacyeTa, MPHIOKEHHAss K TOUKE K U COOTBETCTBYIOIIAs I-ii hopme
COOCTBEHHBIX KOJICOAHUN COOPYKEHHUS, OTIPENEISETCS 10 GopMyIie:

Sik_Kl K2K3 SOik (47)

rae S, - ceicMuuecKas HarpysKa st i-i (pOopMbl COOCTBEHHBIX KOJICOaHHUI COOPYKCHHS,

ompesensiemMast B IPEANOI0KEHUH YIIPYToro AepOpMUPOBAHUS KOHCTPYKITUN U OCHOBAHHMS TIO
dbopmyiie

Soik = 0r A f1; Ko K, iix;
(48)
re:

K, - ko3 uimenT, yunThIBaloIMid OTBETCTBEHHOCTD 3[]aHus; 3HaUueHue KordduirenTa

1
K] cnenyet npunsaTh paBHbIM Ki =711,

K,- x0oabduINCHT peAyKIMH, YIUTHIBAIOMNNA KOHCTPYKTUBHBIC PCLICHUS 3IaHHS;

3HaYeHHE Koddduuuenta K, cienyer IpHHITh PaBHBIM

K:=0.25 ¢ Yic Yea

b

n, }_'.f Jle, Ved
- ko3 dunmentsl, cm. m. 13.2.1;
K k0o puupeHT, yIUTHIBAIOLINI BBICOTY COOPYIKCHHUS;

3Hauenue kod(pdunrenta K3 ciaenyer npuHUMATh:

- IPH BBICOTE coopyxkeHus 10 60 M - paBHbIM 0,8;

- Ipu BbIcOTE coopysxkeHust cBbite 100 m - paBubiM 1,0;

- Ipu BbIcOTE coopyxkeHus mexay 60 m u 100 m - mo naTepnionsauuu ot 0,8 1o 1,0.

K,
- K03 (DUIMEHT, YIUTHIBAIOIINA CIIOCOOHOCTh COOPYKEHHSI K PACCEUMBAHUIO YHEPTUN
KoJIe0aHMit; 3HaUeHHEe KOdPPHUITCHTA K,|, CJIelyeT IPUHATH paBHBIM - 0,8.

K, - xooQouuueHt, yIuThBAIOMINNA IPYHTOBBIC YCIOBHUS ILIOMIAJKH; 3HAYCHUC

koab¢uimenta K | crexyer npuHUMAars 1o tabiure 18.



pi
- K03 HUIMEHT TUHAMUYHOCTH, COOTBETCTBYIOIIHH 1-H opMe COOCTBEHHBIX KOJIeOaHUM
3/1aHUs, TPUHUMAEMBII B 3aBUCUMOCTH OT Mepruoa COOCTBEHHBIX KoJieOaHUI T, coopyxenus

1o i- 0¥ popMe M KaTeropuu rpyHTOB MO CEMCMHYECKUM CBOMCTBAM:

- U TPYHTOB | Kateropuun
pi=1,2T,

, HO He OoJtee 2,5 u He meHee 0,8,
a mpu
1,< 0,15¢

o ¢hopmyiie
pi=1,7 +10T;

- st rpynroB II kareropuu
pi=1,8T,
. HO He Oounee 2,5 u He menee 1,0,
a mpu
T;<0,15¢
o gopmyiie
pi=1,7 +8T;

- st tpysaToB I kaTteropuun
Fi=24/T,,
HO He Ooiiee 2,5 u He menee 1,2,
a Ipu
T;i<0,15¢
o ¢opmyiie
Pi=1,7 +2.5T;

rue:

Wik

- Koa(ppunueHT, 3aBUcsIIMN 0T PopMbl JeHOPMUPOBAHUS 3aHUS TIPU €TO COOCTBEHHBIX
KOJICOAHMSIX TI0 I-i popMe U OT MECTa PaCIOIOKECHHS HArpy3KH, ONpeesieMblil o hopmylie



X (%, )‘Z 0,866r O X, (x,)

‘r?.-l; = 3

>.0,X}(x,)

=1
(49)

rae:

X; (xk), Xi(x;)
- CMEILIEHHE COOPYKEHHS TIPU COOCTBEHHBIX KOJICOAHUAX 110 I-i hopMe B paccMaTpuBaeMoi
TOYKE K 1 BO BCEX TOUKAX j, TI1€ B COOTBETCTBUU C pvaeTHOﬁ CXGMOﬁ €Iro BEC HpI/IHHT

COCPCAOTOYUYCHHBIM,
0,866 = cos 30° (cm. 1. 12.2.6);

Qk ™ Qj- Bec coopyKeHHMs1, yCIOBHO COCPENOTOUEHHBIH B TOUKE K U J; Bec mOrpy»keHHoro
B BOJY 2JIeMeHTa QK COOpY’KEHUS CIIelyeT ONpeesaTh 0e3 yueTa B3BEeIINBAIOIIEro JeHCTBUS
BOJIbI. Maccy BOJIBI B MOPAx M MOJIOCTAX CIEAYET YUYUTHIBATh KaK JOMOTHUTENbHBIN Bec. [Ipu
y4eTe WHEPIIMOHHOTO BIHUSHHUSA BOJbI K BeauduHe QK crieayeT mnpuOaBisTH BeC
NPUCOETUHEHHON MACCHI BOJbI, PAaBHBIN
Mg
(cm. 1. 12.2.9);

A - k03¢pUIMEeHT CeHCMUYHOCTH, MpUHUMaeMbIi 1o Tabmwuie 19.

13.3.2 IIpu omnpesesieHUH MepruoI0B COOCTBEHHBIX KOeOaHU U CEHCMUYECKUX HArpy30K
CJIETyeT YYUTHIBATh MHEPIIMOHHOE BIUSHUE BOJIBI.

13.3.3 I'opu3oHTaNbHYIO MPUCOSAMHEHHYIO MACCy BOJbI, MPUXOASIIYIOCS HA €AUHUILY

IJIOLIAN TOBEPXHOCTH COOPYKEHHS, CIIEYET ONPENEIATh M0 opMyIie:

m,=p.hpy

(50)
/i€ p - INIOTHOCTH BOJIBI;
h - rryGuHa BOJIBI COOPYIKEHUS;

yli

- 6e3pa3MepHbIil K03 PUIMEHT TPUCOETUHEHHOM Macchl, onpeaensemslii no Tadmuue 20;

W

- KO3 PUIMEHT, yUYUTHIBAIOIINUNA OTPAHUYEHHOCTh JJIMHBI BOJOEMA U IPUHUMAEMbIN AJIs
/h=3

paBHbIM 1,0, a 17151 1/h < 3 mo Tabmune 21;



I - paccTostHUE MEXKITY COOPYKEHHEM M MPOTUBOIOJIOKHBIM eMy OeperoM Bojoema Ha
riryoune 2/3 h ot cB000AHOM MOBEPXHOCTU BO/IBI.

[Tpumeuanus: 1. Jlnsg npeaBapuTeIbHOTO BRIOOpA XapakTepa KoJaeOaHuii COOPYKEHUS 110
tabmuie 12,4 cneayeT yuuThiBaTh JJ1s1 OETOHHBIX U KeJI€300€TOHHBIX TNIOTHH Ha HECKAJIbBHOM
OCHOBAHUHM KOJ€OaHUs BpallleHUsI U CABUTA COOPYKEHHS KaK JKECTKOIO Tela, a Ha CKaJIbHOM
OCHOBaHUU - Aedopmaluu ciaBura u u3rubda. B kauecTBe pacueTHOro ciieyeT NpuHUMATh
Xapaktep KkojebaHul, NPUBOAAINIMNA K TMOJYUYEHUIO MAKCUMAJIbHOTO 3HAYEHUS
MIPUCOEIUHEHHONW MACChI BOJIBI.

2. Ecnu Bola HAXOAUTCS C ABYX CTOPOH COOPYXEHUSA, €€ MPUCOCANHEHHYIO MacCy
CJIelyeT NPUHHMATh PABHOM CyMME IPUCOCIMHEHHBIX MAacC BOJbI, ONPEICISIEMBIX IS
KaX0i U3 CTOPOH COOPYKEHHS.

Tabmwma 18 — 3nagerus kosddrmmenta K,

3nagenue kodpdumuenta Ko mpm celicMmdasOCTH paiioHa

Kareropust rpyHTa miomanku CTpOHTENECTBa (B GaTax)

CTPOUTCIILCTBA

7 8 9 10
I 0,5 0,7 1,0 1,0
I 1,0 1,0 1,0 1,0
I 1,6 1412 *

* [IpuHMMATH 1O pe3yabTaTaM CIIEIUATbHBIX UCCIIETOBAHUN

Tabmvma 19 - 3navenns koadpdumeHToB A_H A

3naueHus kodpduuuenro JI w4, npu  CEHCMUYHOCTH paiioHa
KoadpdummenTs! ceficMuaHOCTH, B
CTpPOUTENHCTBA (B OaJiax)

JOJAX g

7 8 9 10
A 0,125 0,25 0,5 0,8
A, 0,08 0,18 0,4 0,7

Ilpumeqanma: 1. Ar - 3HadeHue Kod(QQUIMEHTa CEHCMUYHOCTH, NPUHMMAaeMOe TMpH OINpeAeiIeHUN

TOPU30HTAJIBHBIX PACYETHBIX CEHCMHYECKMX Harpy3ok; AB - 3HaueHue KoddduuueHra celicMUYHOCTH,

NpUHUMaeMoe  IpPH  ONpPEAENCHHH  BEPTHUKAIBHBIX  PACUETHBIX  CEHCMUYECKMX  Harpy3oK.
2. [Ipy HanM4MKU JaHHBIX JETAIFHOTO CEHCMUUECKOTO PAiOHUPOBAHUS U CEHCMUYECKOT0 MUKPOPaOHUPOBaHNS,
C KOJIMYCCTBEHHBIMH IapaMeTpaMu OXXUAACMBIX CEHCMHYECKUX BO3JCHCTBUII Ha IUIOIIAJKE CTPOUTEIBCTBA
3HaueHUs Ar ¥ AB cliefyeT IPHHUMATB 110 3THM JaHHBIM.

Ta6muma 20 - KoaddunuenT 11 yaera mpHCOSTUHEHHON MacCHl BOJBI

u XapakTep  JIBIDKCHHS

XapakTep JBHKEHHS COOPYKEHHUS
paKtep Py COOPYKEHUS Lo



1. .Konebanus BpalleHUS 2h 4.  TopusoHTanbHbe \ _
he 2.R- =G warus s | ot Ca (@—1)
nehOpMHPYEMOro  COOpYKEHHS ¢ =, u3ruOHbIe  KoneOaHus

8
BEPTUKAJIbHON HAMOPHOM TpaHbIO Ha T COOpPYXEHNH KOHCOJIBHOTO 4 (.;(Q’ 1)
MTOIATINBOM OCHOBAHUU TIPU Z, ~-Z THUNa C BEPTUKAIBHOM
HaIropHOU rpaHbIo
z.7h P p
Iponomxenune Tabauipr 20
2. TopusoHTanpHBIE MOCTYNAaTEIbHBIE 5. Topu3oHTanbHBIC R_C {.;;( 1)
nepeMeneHus HeaeQopMHU-  pPyeMBIX R CABUTOBBIE KOJICOaHHS 2
2
COOPYXKEHHUN: ) COOPY>KEHUI KOHCOJIBHOTO 1) Z~
o o = B o a" — a!' o
- C BEpPTUKaJbHOW HANMOPHOW TI'PAHBIO R sin"@ THMIAa C BEPTHUKAIBHOM ( e
- C HaKJIOHHOW HallOpHOW I'PaHbIo HaIlOpPHOM rpaHblo
3. T opu3oHTampHBIE TOCTyHaTCIbHBIC
nepeMeIeHIs HenepopMHUPYyEMBIX u
. o o 1
COOPYXEHHM C BEpTUKAIBHOM HANOpHOM
rpaHbpio B V-00pa3HOM yIIeinbe
Hpumewanns: 1. Kosdpdummentsr R, G, €, C,, C; - npunumaorcs mo Tabmuume 13.6;

Z - OpJIMHATa TOYKH HAIIOPHOW T'paHH, A KOTOPOH BBIYMCIIAETCS BEIMYMHA MPUCOSAMHEHHOW Macchl BOABI (
Havayio KOOpIHHAT NpUHUMAETCA Ha ypOBHE BOJHOM MMOBEPXHOCTH);
Z, - OpAMHATA [EHTPa BPAIICHNS, ONPE/CNseMas U3 pacuera COOPYXKEHHs 0e3 ydera BIMAHHS BOIHON CPebl;

0 - yrox HakJIOHa HANIOPHOH TPaHU K TOPH30HTANH, IIpH yriae 0 >75° 3HadeHus 6e3pa3MepHBIX KO PHUIIHESHTOB
NPUHUMAIOTCS Kak s BEPTUKAJIbHOMI HAaNOpHOH rpaHu;
a - OTHOIIIEHUE YCKOPEHHS TpeOHs, ONpeiesieMOoro U3 pacyera IUIOTHHBI 0e3 ydeTa BIUSHHS BOJHOW Cpeabl, K
B €J U UYHUHE A K | ;
2. 3HaueHus Oe3pa3MepHOro KOA(PGUIMEHTA jXi JJI KJIFOUEBOTO CEYCHUS CHMMETPHYHBIX aPOYHBIX TUIOTHH
npuHUMaeTcs 1o Tabmume 13.6. J{ns ocTanpHBIX CeYeHHWH apOYHOM IUIOTHHBI 3HaYSHHsS 3TOro Koadduimenta
YyBEIUYUBAIOTCA TuHEH HO o 1,3 B naTax.
3. [ns cmydaeB, HE NPEeIyCMOTPEHHBIX TaOmmmei 13.4, mpucoenWHEHHAs Macca BOJBI OIpeaemseTcs
CTELHUaIbHBIMU pacyeTaMu.

Ta6muma 21 - Kosddumuert

‘l,l

1/h 0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0 2,5 3,0
W 0,26 0,41 0,53 0,63 0,72 0,78 0,83 0,88 0,90 0,93 0,96 1,0

13.3.4 PacueTHble 3HAUEHUS MOMEPEUHBIX U MPOAOIBHBIX CHJI, U3TMOAIOIINX MOMEHTOB,
HOPMAJIBHBIX Y KacaTEIbHBIX HANPSDHKEHUNW N B 2JIEMEHTAX COOPYKEHHUU OT CEMCMHUYECKOU
Harpys3ku 1o m. 13.2.2.a npu yciio0BHOM CTaTHYECKOM JACUCTBUU €€ HA COOPYXKEHUE CIETYET
OTIpeAETATh MO hopMyIIe:



|!Q'—
‘MJ' = ]Zﬂ'j
V5

(D)

rae N - 3HaYCHHS YCHIMH WIM HampsDKCHWH B paccMaTpuBaeMoM cedeHuH I,

BBI3BAaHHBIX CEHCMUYECKUMHU HArpy3KaMu, COOTBETCTBYIOIUMH 1-0M (hopMe KoJieOaHuH.

13.3.5 PacueTHble 3HaYEHNs TOPU3OHTAJIBHBIX IEPEMENIEHNN COOPYKEHHUSI, BBI3BAHHBIC
JIEHCTBUEM CEHCMHUUYECKNX HArpy3oK, CIeAyeT ompenensaTh no ¢hopmyne (47), moacTaBissa B
HEE BMECTO 3HAYEHUW YCUJIUI 3HAYECHUS MTEPEMEILICHUI.

Tabmuma 22 - Koaddumuerts R, G, Cl’ C2, C3,

Hi

OtHomenue z/h

0,1 0,2 0,3 04 05 0,6 0,7 0,8 0,9 1,0
R 0,23 036 047 055 061 066 070 0,72 0,74 0,74
G 0,12 023 034 045 055 0064 072 0,79 083 0,85
C
C

KoadpdpummenTst

| 0,07 0,09 0,10 0,10 0,09 008 007 0,07 006 0,06

) 0,04 0,09 0,13 0,18 023 028 034 038 042 043
C; 0,86 0,73 059 046 034 023 0,14 0,06 0,02 0,00
28! 0,22 038 047 053 057 05 061 062 0,63 0,68

pu ©=90°, b/h=3:1

M 022 035 041 046 049 052 053 054 054 0,55
pu © =90°, b/h=2:1

i 0,21 0,29 035 038 041 043 044 045 045 044
pu O :900, b/h=l: 1

M1 0,08 0,15 0,18 022 023 023 022 020 018 0,5
pu © =30°

13.3.6 IIpouHocTHBIE U 1ePOPMATHBHBIE XapAKTEPUCTUKU MATEPUATIOB COOPYKEHUM
cCleayeT OIpEeNeNsaTh SKCICPUMEHTAIBHO C YYETOM OCOOEHHOCTEH CEeHCMHYECKOro
Bo3nericTBus. Jlomyckaercs neopMallMOHHbIE XapaKTePUCTUKU TPUHUMATh OCPETHEHHBIMU



110 BCEMY CEUCHHIO MJIM 00BEMY COOPYKEHHMS, a TIpH pacuere mo 1. 13.2.2.a - ucronab30BaTh
CTaTUYECKHE MTPOYHOCTHBIC XapaKTepUCTUKH. [Ipr 3TOM Jji1 MaTepuanioB CIEIyeT BBOJWTH
JIOTIOTHUTENIbHBIE KOA(D(DUIIMEHTHI yCIOBUN pabOTHhI, isi 0eTOHA paBHbBIC

To=1.0.

, & JUISL apMaTypbl

Tst

onpenenarh no Tadmaure 23.

Tabmma 23 - JlomommauTensable K03 PHUImeHTs! ycIoBuiA pabOTH apMaTyphl

Ysr
3nauyecHus k03P duimeHTa ycinoBuii paboThl apMaTyphI
Tst
Krnacc apmatypst npu
pacTsHKCHUN CKATUU
RS RSW RSC
A-1, Bp-1 1,2
A-11 1,15 0,90 1,0
A-TIT 1,10
A-1V, A-V, A-VI, Bp-II, K-7, K-19 1,0 - 0,9

ITpumeganwme. IIpu pacuere CBapHBIX COEIMHEHUIN apMaTypbl 3HAUCHUS

Vst

cleqyeT YMHOXATh Ha Kod(QHUIneHT, mpuHIMAaeMbIil A TyroBOi W KOHTaKTHOU cBapku - 0,9, mams BaHHOM
cBapku - 0,8.

ITPJIOXEHUE A
(mrpopManHOHHOE)

OITPEJIEJIEHUE PACYETHBIX CEUCMMUYECKUX HATPY30K C
[IPUMEHEHUEM CUHTE3UPOBAHHBIX AKCEJIEPOIPAMM U
MHCTPYMEHTAJIbHBIX 3AIMMCEN YCKOPEHUIA OCHOBAHMU S ITPU
3EMJIEPSICEHMSIX

A.1 HaGop akceneporpamm, MpUMEHSEMBIX B MPSAMBIX TUHAMUYECKUX pacuerax
COOPYIKEHHI, JTOJDKCH COJICPIKATh:
a) CHHTE3UPOBAHHBIC aKCEJIEPOrPaMMBI;
0) MHCTPYMCHTAJIbHBIC 3aIMCH YCKOPECHUH OCHOBAHHI MTPH PEATbHBIX 3eMIICTPSICCHUSX.
A.2 Tlpu OTCYTCTBHHM pETrHOHAJIBHBIX JAHHBIX O MapaMeTpax MPOTHO3UPYEMBIX
3eMJICTPSICCHUI CHHTE3WPOBAHHBIC aKCEIepPOrpaMMbl PEKOMEHIYETCS CO3[aBaTh I10



3aIaHHBIM CIIEKTpaM PEaKIUU B YCKOPEHUSAX, TOCTPOEHHBIM Ha OCHOBAaHUW PETMOHAIBHBIX
WJIU CPEAHEMUPOBBIX CTATUCTUYECKUX JAHHBIX.

JIMUTENbHOCTh U BPEMEHHAs] HECTALIMOHAPHOCTh aMIUIUTY/] aKceleporpamMM (Xapakrep
OorubaromMuX BO BPEMEHH), CUHTE3UPOBAHHBIX IO 3aJaHHBIM CIIEKTpaM pPEakIuu, MOTYT
COOTBETCTBOBATh PETMOHAIBHBIM WU CPEIHEMUPOBBIM CTATUCTUYECKUM JAHHBIM IS
COOTBETCTBYIOIIMX CEMCMOT€0JOTHUECKUX U TPYHTOBBIX YCIOBUMN IIOMIAAKH.

A.3 CuekTpsl peakiuu, peKOMEHAYEMBIE JIS TMOCTPOCHUS CHHTE3MPOBAHHBIX
aKceJIeporpaMmm, XapaKTEPU3YIOIIHNX TOPU30OHTAIbHBIE COCTABIISAIOIINE CEHCMUYECKOTO

BO3JCUCTBUSA U MPEAHA3HAYECHHBIX U1 pacyera COOPYKEHUH C yYE€TOM HEJIMHEUHOU
paboThI KOHCTPYKIIMMA, TTOKa3aHbI Ha pUCYHKE A.1.

A.4 CrekTpsl peakiuu, pPEeKOMEHAYEMBIC I TMOCTPOCHUS CHHTE3MPOBAHHBIX
aKceJeporpaMM, XapakTepU3YIOIIUX BEPTUKAIbHBIE COCTABIISIIONIME CEUCMUUYECKOTO
BO3JICHCTBUS U MPEAHA3HAYEHHBIX JIJIsl pacyeTa COOPYKEHHUM C y4eTOM HEeJIMHEWHON paboThl
KOHCTPYKIIMH, IIOKa3aHbl HA pUCYHKE A.2.

A.5 CuHTte3upoBaHHBIE aKCeJIepOTPaMMBbl, IOCTPOCHHBIE HA OCHOBAHUM PETMOHAIBHBIX
WU CPEIHEMHUPOBBIX CTATUCTUUECKUX JTaHHBIX O MapaMeTpaxX CHUJIbHBIX 3eMJIETPACEHUH,
JIOJIKHBI OTBEYATH CJICYIONTUM TPEOOBAHUSAM:

1) npu TMHAMHUYECKUX pacueTrax COOPYKEHUM Ha OJTHOKOMIIOHEHTHBIE CEHCMHYECKUE
BO3JCHUCTBUS MAKCUMAJIbHBIE aMIUIUTYAbl TOPU30OHTAIBHBIX U BEPTUKAJIbHBIX YCKOPEHUU
CHHTE3MPOBAHHBIX aKceyenorpaMm ciefayeT npuHumarh no Tabmumam 18 u 19 (kax
npou3sBesieHue 3HaueHui kodpduimenTo A u Ko)',

2) mpu pacueTax CoOpyKeHUI Ha MHOTOKOMIIOHEHTHbIE CEHCMUYECKUE BO3/ICHCTBHUS:

- MaKCUMaJbHas aMIUIMTYJ1a OJHON U3 IBYX TOPU3OHTAIBHBIX KOMIIOHEHT CEHCMUYECKOTO
BO3JICHCTBHS JIOJDKHA UMETh 3HAUEHHE HE MEHBIIE ompeseaeHHoro mo Tabaunam 18 u 19, a
MaKCcUMallbHasi aMIUIMTyJda JpPyrod TOPU3OHTAIBHOW KOMIIOHEHTHl CEUCMUUYECKOTO
BO3JIEHCTBUS IOJPKHA UMETh 3HaUeHue He MeHbliree 0,7 OT 3HaueHHs TTePBOM KOMIIOHEHTHI;

- MaKCUMaJIbHasl aMIUIUTY/Ia BEPTUKATLHON KOMIIOHEHThI CECMUYECKOTO BO3IEHCTBUS
npuHuUMaeTcs o Tabmumam 18 u 19;

- OpAMHATHI TPadUKOB
AP(T),

, IOCTPOEHHBIX C MPUMEHEHNEM CUHTE3UPOBAHHBIX aKCEeJIeporpamMmM, JOJKHBI COBIAIATh C
COOTBETCTBYIOIIMMU CIIEKTPAMU PEAKIIMH, IPUBEAECHHBIM Ha pUCYHKaX A.1 u A.2, win
MIPEBBIIATH UX;

- OJIHA U Ta K€ CUHTE3UPOBAHHAsI aKceJleporpaMma HEe MOXKET OJHOBPEMEHHO 3aJ]aBaThCsl
B JBYX TOPU3OHTAIBHBIX WJIHW B TOPHU30HTAJIbHOM M BEPTUKAJIbHOM HalpaBIICHUIX
COOPY’KEHUS.



AfK,

2,54 /K, Karveropuen [ - 1,24 K _/T
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Pucynok A.1 - CrekTp peakuyum yis rOpH30HTAIBHONH COCTaBJIAIOMEN CEHCMHIECKOTO
BO3JCHCTBASA

Aﬂxa'

2354 ,K,

Kareropun rpyieros L1L I - 114 K 7%
g

AIEI :

0,05 0.1936,

T

Pucynok A.2 - CoekTp peakuyy Ui BEPTHKAIBHOM COCTABIAIOMEH CEHCMHIECKOTro
BO3JCHCTBHA
A.6 [Ipu HanMuMK TOCTATOYHOCTH PETHMOHANBHBIX JAHHBIX 00 0XKHJIaeMbIX MapaMeTpax
IPOrHO3UPYEMBIX CEMCMUYECKUX BO3AEUCTBUMN (IO CIIEKTPATIbHOMY COCTaBY, MAKCUMAJIbHOM
MHTEHCUBHOCTH, UIMTEIIBHOCTA U BPEMEHHON HECTALIMOHAPHOCTU KOJIEOAHW OCHOBAHUS)
IIPUMEHSIOTCS CHHTE3UPOBAHHBIE aKCEJIEpOrpaMMBbl, I[OCTPOCHHBIE Ha MPUHLMIAX,
OTJINYAIOIINXCS OT YKa3aHHBIX B ILIL A.2-A.S.
A.7 Jlna pacdeToB COOPYXEHHH Ha CEUCMHYECKHE BO3JICHCTBHUS, 3aJaHHBIC
MHCTPYMEHTAJIBHBIMU 3aMHUCSMHU YCKOPEHUH (CKOpOCTEH, CMEIIeHUH) OCHOBAHUS MpH
3eMJIETPSICEHUSAX, CIEAYET IPUMEHSTh 3aIIUCH, IIOJTyYEHHBIE:

- IIPH 3eMJIETPSICCHMSX, XapaKTEePHBIX ISl pacCMaTPUBAEMOI'0 PErHOoHa 10 MarHUTY/E,
0COOCHHOCTSIM OYara ¥ UHTCHCUBHOCTH,



- B IIYHKTaX, UMCIOITUX MOJ00HBIE CEHCMOTEOOTHYECKHUE M TTOBEPXHOCTHBIC TPYHTOBBIC
YCIIOBHS, UYTO M pacCMaTpuBaemas Iiolajika CTPOUTENbCTBA;
- B IyHKTax, PacHoOJ0KEHHBIX Ha MOJOOHBIX PACCTOSHUSIX OT OYaroB peajbHBIX
3eMJIETPACEHUN U TEKTOHMYECKUX HAPYIIEHUM, UTO U paccMaTpyuBaeMasi IionajaKa.
A.8 Yucno momeneld ceMCMUYECKOTO ABWIKCHHS OCHOBaHHS B (DYHKIIUU BPEMEHHU,
IPUMEHSEMBIX MPU JUHAMHYECKUX pacdyeTax COOPYKEHHUs, TOKHO ObITh HE MEHBIIIE TISITH.
A.9 TlapameTpbl pacUeTHBIX MOJEJICH COOpPYXCHHH, MpPUHUMAaeMble TPU TPHU
JTMHAMHYECKHUX pacdeTax, JOJDKHBI XapaKTEepU30BaTh CIIOCOOHOCTh CHCTEMBI (COOPYIKECHHE -
OCHOBaHHUE" K pAacCEeMBAaHUIO PHEPTrUU KOJeOaHUM, a MpU HEOOXOJUMOCTH - HEIMHEUHYIO
paboTy KOHCTPYKIIUI U OCHOBaHHS.
I[TPUMEYAHUE KonuyecTBeHHBIE JaHHBIE, HEOOXOIUMBIC JIJII TOCTPOCHUS PACUETHBIX
MOJIEJEH COOPYXEHUs, CIEAYyeT NPUHUMATh IO PE3yJbTaTaM SKCHEPUMEHTAIbHBIX
UCCJICOBAaHUN COOPYKEHHM MOI00HOTO THIIA.
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