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BBenenue

Hacrosmmii cBon mpaBuii pa3paboTaH B IeNAX oOecrnedeHus COOJIIOACHUs
TpeOoBanuii ®denepanbHoro 3akoHa oT 30 gnexadps 2009 1. Neo 384-03
«TexHnueckuii perinamMeHT 0 0€30MACHOCTU 3AaHUN U COOPYKEHHUID» U CONEPKUT
OCHOBHBIE TE€OTEXHUYECKHE TpPEOOBaHHUSA, KOTOPHIE JOJDKHBI COOIIOAATHCS MPH
IPOEKTUPOBAHUM, PACUYETEe, KOHCTPYUPOBAHMHM HOBBIX M PEKOHCTPYHPYEMBIX
CBallHBIX ()yHJaMEHTOB.

HacTosmmuii cBoj npaBuil yCTaHABIMBAET TPEOOBAHUSA K IPOEKTHPOBAHUIO
(yHIaMEHTOB M3 pa3HbIX TUIIOB CBail B Pa3JIMUHBIX HWHKEHEPHO-TE€OJOTUYECKUX
YCIJIOBUSIX U IIPU JIFOOBIX BUIAX CTPOUTEIIHCTBA.

Coa mnpaBun BeimonHeH AO «HHUIL[ «CtpoutensctBo» — HHUHMOCII
uMm. H.M. T'epceBanoBa (kaHa. TexH. Hayk /M.B. Konbioun, KaHA. TE€XH. HayK
/.E. Pazo0oeckuii — pyKOBOJUTEIN TEMBI, A-p T€XH. HayK A.JI. [ ommaHn, I-p TEXH.
Hayk H.3. lTomman, n-p TtexH. Hayk JIL.P. Cmaeunuyep, I-p TEXH. HaAyK
O.A. llynamves, KaHn. TexH. HayK A.l. Anexcees, xaHa. TexH. HayK C.I. bezgones,
KaHJ. TexH. HayK M.A. bokos, kaH.. TexH. HayK B.I". byoanoes, KaH]. TEXH. HAyK
A.M. J[3az06, xaua. TexH. HayK B.B. Cemkumn, xaHa. texd. Hayk A.B. Ckopuxos,
KaHJI. TeXH. HayK B.I. @edoposckuil, KaHj. TeXH. HayK A. /. Xapuuxun, KaHJ. TEXH.
HayK A.B. lllanowmnukxos, xaun. TexH. Hayk [1.1. HAcmpebos, A.A. Bpvixcuna, npu
y4acTuu A-pa TeXH. HayK B.B. 3uamenckozo, n-pa TexH. Hayk B.A. Hrvuuesa,
KaH/. TeXH. HayK M. E. [lIxonvrukosa).
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CBOJ NPABMUIJI

CBAMHBIE ®YHJIAMEHTbBI

Pile foundations

Jarta BBengennsi — 2022-01-15

1 Obs1acTh NpUMeHeHUs

HacTosmmuii cBox mpaBMJl paclpoOCTpaHSIETCs] Ha MPOCKTUPOBAHUE CBAWHBIX
(yH1aMEHTOB BHOBb CTPOSIIMXCS U PEKOHCTPYUPYEMBIX 3JIaHUN U COOPYKEHHI
(mamee — coopyKeHUM).

CBox mpaBuil HE pacHpoCTpaHseTcs Ha IPOEKTUPOBAHUE CBAHbBIX
(yHIAMEHTOB COOpY>KEHHI, BO3BOAMMBIX Ha BEYHOMEP3JIBIX I'PYHTAX, CBAMHBIX
($yHIAMEHTOB MalllMH C JUHAMUYECKUMH HArpy3KaMu, a TakKe OIMOp MOPCKHUX
HEPTETPOMBICTIOBBIX U JIPYTHX COOPYKECHUH, BO3BOJMMBIX Ha KOHTHHEHTAJILHOM
menbde.

2 HopmaTuBHbBIE CCHLIKH

B HacrosmeM cBoJe NOpaBuil MCHOJIB30BAHBI HOPMAaTHBHBIE CCBUIKA Ha
CJIEIIOLIUE JOKYMEHTBI:

I'OCT 5686—2020 I'pyHTHI. METOABI MOJEBBIX UCTILITAHUIA CBAsIMU

['OCT 7473-2010 Cmecu 6eTonHbIe. TeXxHUYECKUE YCIOBUS

I'OCT 9463-2016 Jlecomarepualibl KpyrJjible XBOWHBIX MOPOJ. TeXHUUYECKue
YCJIOBHSI

I'OCT 12248.1-2020 I'pyntsl. OmpeneneHue XapakKTEPUCTUK HPOYHOCTHU
METOJIOM OJTHOIIJIOCKOCTHOI'O Cpe3a

I'OCT 12248.3—2020 I'pynrtsl. OnpenesieHHe XapaKTEPUCTUK MPOYHOCTH U
ne(OpMUPYEMOCTH METOJIOM TPEXOCHOTO CXKATHS

['OCT 19804-2012 Cpau 3xene300€TOHHbIE 3aBOJCKOTO W3TOTOBJICHUA.
OO01Iue TeXHUYECKUE YCIOBUS

I'OCT 19804.6-83 Cpau moJible KpYyIJOro CEUEHUs] U CBaU-000JOYKHU
XKene300€TOHHbIE COCTaBHbIE C HeHampsaraeMoil apmarypoil. KoHctpykuus u
pasmepsbl

['OCT 19912-2012 I'pyHTbl. METOIBI MONEBBIX UCIBITAHUN CTATHYECKUM U
JTUHAMUAYECKUM 30HIUPOBAHUEM

I'OCT  20276.6-2020 I'pyHTtsl. Merox  HCHOBITaHUS  JIOMACTHBIM
IPECCUOMETPOM

HN3nanue opunuaabHoe
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I'OCT 20522-2012 TI'pyntel. Mertoasl cTaTUCTUYECKOW 00pabOTKU
Pe3yIbTAaTOB UCTBITAHUN

['OCT 25100-2020 I'pynuTel. Kinaccudukanus

['OCT 26633-2015 beToHBI TsXKENble U MEJIKO3EPHUCTBIEC. TEeXHUUYECKUE
yCJIOBHUS

I'OCT 27217-2012 I'pyHTel. MeToa MOJEBOTrO ONPEAECIECHUS YIEIbHBIX
KACaTeJIbHBIX CHJI MOPO3HOIO ITy4YEeHUS

['OCT 27751-2014 HanexxHOCTh CTPOUTENbHBIX KOHCTPYKIHUA U OCHOBaHUM.
OCHOBHBIE MOJIOXKEHUS

I'OCT 31937-2011 3pganuss m coopyxenus. [lpaBuia oOcinegoBaHUs U
MOHUTOPUHIA TEXHUYECKOTO COCTOSIHUS

I'OCT P 56353-2015 I'pyntel. MeTonbl 51a0OpaTOpHOrO OMNpEneIeHUs
JTUHAMUYECKUX CBOMCTB JUCIIEPCHBIX TPYHTOB

I'OCT P 567262015 TI'pyntsl. Meroa mabopaTOpHOTO OIpeneseHus
YACIBHOM KacaTeJIbHON CUIIBI MOPO3HOTO ITyYEHHUSI

I'OCT P 58326-2018 TI'pynrsl. Meroa mabopaTOpHOrO OIpeneseHus
[IapaMeTPOB MEPEYIUIOTHEHUS

CIT 14.13330.2018 «CHwuIl 1I-7-81* CtpouTenbCTBO B CEHCMUYECKHUX
paioHax»

CIT 16.13330.2017 «CHwull 1I-23-81* CranbpHble KOHCTpYKIHUN» (C
n3meHneHusiMu Ne 1, No 2)

CIT 20.13330.2016 «CHull 2.01.07-85* Harpy3ku u BO3AEHCTBUS» (C
n3MeHeHusIMU Ne 1, Ne 2, Ne 3)

CII 21.13330.2012 «CHull 2.01.09-91 3pmamus u coopyXeHus Ha
noApadaThIBAEMbIX TEPPUTOPUSIX U MPOCATOUHBIX TPyHTaX» (C u3MeHeHrueM Ne 1)

CIT 22.13330.2016 «CHwuII 2.02.01-83* OcHoBaHus 3MaHUI U COOPY>KEHUID
(c m3menenusamu Ne 1, No 2, Ne 3)

CIT 23.13330.2018 «CHull 2.02.02-85* OcHOBaHMS THUIPOTEXHUYECKUX
coopyxkeHui» (c nameHenruem Ne 1)

CIT 25.13330.2020 «CHull 2.02.04-88 OcHoBanus u (yHIaMEHTHl Ha
BEYHOMEP3JIBIX TPYHTAX)

CII 28.13330.2017 «CHulI 2.03.11-85 3amura CTpOUTENBHBIX KOHCTPYKIIUI
oT Koppo3umn» (¢ u3menenussmMu No 1, No 2)

CIT 35.13330.2011 «CHulI 2.05.03-84* MocTbl u TpyObl» (C U3MEHEHUSIMU
Ne 1, Ne 2, Ne 3)

CIT 38.13330.2018 «CHull 2.06.04-82* Harpy3ku u BO3IEHCTBUS Ha
THAPOTEXHUYECKHE COOPYKEHUS (BOJHOBBIE, JIEOBBIE U OT CYAOB)»

CIT 40.13330.2012 «CHull  2.06.06-85 IlnotuHsl OCETOHHBIE U
xKene300eToHHbIe» (¢ u3MeHeHus MU Ne 1, Ne 2)

CIT 41.13330.2012 «CHwuIl 2.06.08-87 beroHHbIE U >XEIE300CTOHHBIE
KOHCTPYKIIMU THAPOTEXHUYECKUX COOPYKEeHUI» (¢ n3MeHeHrueM Ne 1)
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CIT 45.13330.2017 «CHulI 3.02.01-87 3emisiHble COOPYKEHUSI, OCHOBAHUS U
bynaamenTs» (¢ u3mMeHeHussMu Ne 1, Ne 2)

CII 46.13330.2012 «CHullI 3.06.04-91 MocTsl u TpyObD» (¢ n3MeHeHUsIMU No
1, No2, Ne 3, Ne 4)

CIT 47.13330.2016 «CHull 11-02-96 WnxeHepHble W3bICKaHUS IS
cTpoutesibcTBa. OCHOBHBIE MOJOXKEHUsD (C m3MeHeHrueM Ne 1)

CIT 58.13330.2019 «CHull 33-01-2003 T'mapoTexHHUYECKHE COOPYKECHHS.
OCHOBHBIE MOJIOKECHUS

CIT 63.13330.2018 «CHwull 52-01-2003 beronHble U >KeI€300CTOHHBIE
KOHCTPYKIMU. OCHOBHBIE MOJOKEHUs» (C n3MeHeHrneM No 1)

CIl 64.13330.2017 «CHull 11-25-80 JlepeBsiHHbIE KOHCTPYKUUU» (C
n3MeHeHussMu Ne 1, Ne 2)

CIT 131.13330.2020 «CHulI 23-01-99* CrpoutenbHas KIMMATOIOTHSD)

CIT 291.1325800.2017 KoHCTpyKIIMM TPYHTOLIEMEHTHBIE apMUPOBAHHBIE.
[IpaBuna npoeKkTUpOBaHUS

CIT 305.1325800.2017 3pmanuss u coopyxeHusa. I[IpaBuiia mnpoBeacHUs
r€OTEXHUYECKOTO MOHUTOPUHTA ITPU CTPOUTEIIHCTBE

CII 361.1325800.2017 3panust U coopyKeHHUs. 3alllUTHBIE MEPONPHUITUS B
30HE€ BJIMSIHUS CTPOUTEIHCTBA MOI3EMHBIX OOBEKTOB

CII 381.1325800.2018 Coopyxenus noanopuseie. [IpaBuina npoextnpoBanus

CIT 412.1325800.2018 Konctpykuuu (GyHIaMEHTOB BBICOTHBIX 3MaHUU H
coopy:xeHuit [IpaBuia npousBoacTBa padboT

CIT 446.1325800.2019 HMHXEHEPHO-TEOJIOTUUECKUE  W3BICKAHUS  JIS
cTtpoutenbcTBa. OO0IIME MpaBUiia MPOU3BOACTBA PadboOT

CII 499.1325800.2021 WmuxkeHepHass 3amura TEPPUTOPHUM, 3HaHUN H

coopynceHHﬁ oT KapCTOBO-Cy(I)(bOBHOHHbIX IIpOLECCCOB. HpaBI/ma IMPOCKTUPOBAHUA

IIpumeganue — I[lpu mosp30BaHUM HACTOSAILINM CBOJOM IIPaBHJI LEJIECOOOpPA3HO MPOBEPUTH ACHUCTBHE
CCBUIOYHBIX JOKYMEHTOB B HH(OPMAIMOHHOW CHCTeMe OOIIEero IOJb30BaHW — Ha OQHIHAaIbHOM caiite
®denepanabHOrO areHTCTBa M0 TEXHUYECKOMY PETYIMPOBAHUIO U METPOJIOTHU B C€TH MIHTEpHET U MO €XKErOAHOMY
nHpopManmoHHOMY yKa3arento «HalmoHansHbIe cTaHAAPTHI», KOTOPBII OITyOJIMKOBaH 10 COCTOSHHIO HA | sSHBaps
TEKYIIEro rojia, U IO BBITYCKaM €XeMecsSYHOTro nH(popMannoHHOTo ykaszarens «HannmoHalbHBIE CTaHAApTHDY 32
Tekymuil rox. Ecimu 3aMEHEH CCBIIOYHBIM JOKYMEHT, Ha KOTOPBI JaHa HeJaTHPOBaHHAs CChIIKA, TO
PEKOMEHAYETCS UCIONb30BaTh ACHCTBYIOLIYI0 BEPCHIO 3TOTO JOKYMEHTA C YyYETOM BCEX BHECEHHBIX B JAaHHYIO
BEpCUI0 M3MeHeHuil. Eciu 3aMeHEH CChUIOYHBIM JOKYMEHT, Ha KOTOpBIM JaHa JaTUPOBaHHAs CChUIKA, TO
PEKOMEHAYeTCs HCIOJIb30BaTh BEPCHIO 3TOTO JAOKYMEHTa C YKa3aHHBIM BBIIIE TOJOM YTBEp)KIACHHSA (TMPUHITHSA).
Ecnu nocne yTBep:xIeHUs HAaCTOALLETO CBOAA IPABUI B CCHUIOYHBIM JOKYMEHT, HA KOTOPBIA JaHa AATUPOBAHHAS
CCBUIKA, BHECEHO M3MEHEHHE, 3aTParvMBarollce IIOJIOKEHHE, Ha KOTOpPOE JaHa CCBUIKA, TO 3TO IOJOKEHHE
pEKOMEeHAyeTCs MIPUMEHATH 0e3 ydeTa TaHHOTO M3MEHEeHHs. Ecin CChUIOUHBIN TOKYMEHT OTMEHEH 0e3 3aMeHBI, TO
MOJIOXKEHUE, B KOTOPOM JIaHA CChUIKA HAa HEr0, pEKOMEHAYETCS NPUMEHSTh B YaCTH, HE 3aTParuBaroliell 3Ty CChUIKY.
CeezieHNs O AEHCTBUM CBOJOB IpaBHJ LiesiecooOpa3HO INpoBepuTh B PenepaibHOM HHGPOPMAIIMOHHOM (hOH/IE
TEXHUYECKUX PErJIAMEHTOB U CTaHIAPTOB.

3 TepMuHBI U onpeeIeHUsI
B nacrosiiiem cBone npasuit npuMenensl Tepmunbl o I'OCT 25100, a taxoxke
CJIEIyIOIIME TEPMHUHBI C COOTBETCTBYIOILUMH OIPENEICHUSMH:
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3.1 OypounbekumoHHasi cBasi: bypoBas cBas nuamerpoMm MeHee 350 mw,
yCTpauBaeMasi IyTeM HHBEKLUUU MEJIKO3EPHUCTOM OETOHHON cMecu B OypOBYIO
CKB&)XHMHY, B TOM UYHCJIE Y€pe3 MOJIBIN IIHEK.

3.2 Bucauyasa cpasi: CBas, nepeparomias Harpy3Ky Ha OCHOBaHUE 4epes
OOKOBYI0 IIOBEPXHOCTh U IIATY.

3.3 KOMOMHMPOBAHHBII CBalHO-IIMTHBLIA QyHaaMeHT: ODyHIAMEHT,
COCTOSILIMHI U3 KEI€300€TOHHOM MIUTHI (CBATHOTO POCTBEPKA) U CBail, COBMECTHO
NepeA0IINX Harpy3Ky Ha OCHOBaHUE.

3.4 kycr cBaii: KommakTHO pasmeniaeMas rpynmna cBail, 0ObeIuHEHHAS
POCTBEPKOM U NEPENAIOIIAsl HArpy3Ky Ha OCHOBAHME, KaK MPaBHJIO, OT OJUHOYHOU
KOJIOHHBI WJIH OIOPBI.

3.5 Hecymasi cnocodHOoCcTh cBau: [IpenenpHOE CONMPOTHUBIEHUE OCHOBAHMS
OJIMHOYHOM CBau IO yCJIOBUIO OTPaHUYECHMSI Pa3BUTHUS B HEM JedopMalluil caBUra
B COOTBETCTBUHU C 3apaHEe 3aJaHHBIM YCIOBUEM.

3.6 onmHouHasi cBasi: CBas, nepenarolasi Harpy3Ky Ha I'PYHT B YCIIOBHUSIX
OTCYTCTBHS BIIMSIHMS HA HEE IPYTUX CBa.

3.7 ocHoBaHue cBau: YacTb MaccuBa rpyHTa, BOCIpPUHUMAIOLIAsl HarpysKy,
IIEpEeIaBaEMy0 CBaci, U B3aMMOJICHCTBYIOIIAsl CO CBACH.

3.8 oTpunarteibHble (HeraTUBHbIE) CWIbI TpeHusi: CHIIbI, BOSHUKAIOIINE
Ha OOKOBOM IMOBEPXHOCTH CBail MpU MPEBBIIIEHUH 0CAKON OKOJIOCBAWMHOIO IPyHTa
OCaJKU CBAll U HAIPABJICHHBIC BHU3.

3.9 pacuerHas Harpy3ka, mepeaaBaemasi Ha cBalo: Harpyska, paBHas
MPOJIOJIBHOMY YCHJIMIO, BO3HHMKAIOILIEMY B CBa€ OT MPOEKTHBIX BO3JCUCTBUI Ha
(byHAaMEHT Npu HanboJiee HEBBITOIHBIX UX COYETAHUSX.

3.10 pocrBepk: PacnpenenutenpHas Oanka WIM TUIATA, OOBEIUHSIONIASL
rOJIOBBI CBail M NEepepacpeAessitonias Ha HUX Harpy3Ky OT BBILIEPACIIONIOKEHHBIX

KOHCTPYKIIHMH.
II puMeuaHue— Pa3nuyaroT BEICOKUI POCTBEPK, €CIIM €r0 MOAOLIBA PACIIOIAraeTCs BhIIIE IOBEPXHOCTU
TPyHTa, U HU3KUH POCTBEPK, €CIIH €r0 IOA0IIBA ONUPACTCS HA TPYHT WIIM 3aTTyOJIIeTCs B HEM.

3.11 cBaiinoe mnoJse: bonbimas Tpynmna cBaid, OOBEAMHEHHBIX OOIIUM
pPOCTBEPKOM, MepeIarolas Harpy3Ky Ha OCHOBaHHE OT CUCTEMbI KOJIOHH HJIU OTIOP.

3.12 ceaiinblii ¢pyngament: Komriieke cBail, OObEIMHEHHBIX B EIUHYIO
KOHCTPYKLHIO, IEPEJAIOLIYI0 Harpy3Ky Ha OCHOBaHHE.

3.13 cBas: IlorpyxeHHass B TpYHT WM U3TOTOBJIEHHAs B TPYHTE
BEPTUKAJIbHAS WJIM HAKJIOHHAs KOHCTPYKIHUS, TpeIHA3HAUYCHHAs ISl Tepenadu
Harpy3Kd Ha OCHOBaHHE.

3.14  cBas-croiika:  CBasg, onuparoumasca Ha  CKaJbHblE WU
cnabonmedopMupyeMble TPYHTHI M Tepefarolias Harpy3Ky Ha OCHOBaHHE
IPEUMYIIECTBEHHO Uepe3 TITY.

3.15 3rajionHas cBasi: CTaHIapTU30BaHHAs METAUIMYECKasl KOHCTPYKIUS,
UCTIONIb3yeMast ISl OIICHKH TI0 pPe3yJIbTaTaM €€ CTATUYEeCKOTO MCIIBITAHUS HeCyIei
CIIOCOOHOCTH 3a0MBHBIX CBAM.
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4 O0mue noJI0KeHus!

4.1 OcHOBHOE Ha3HAUYECHHE CBail — MpOpEe3Ka 3aJEeTarolIiX C MOBEPXHOCTU
caldbIX CIIOEB TPYHTA U Mepefada JEHCTBYIONIEH HArpy3Kd Ha HIDKeJexKallue
CJIOM TpyHTa, oOyajaroiue Oojiee BBICOKMMH MEXaHWYECKUMH TOKa3aTesIMU.
JlomyckaeTcsi HMCHOJNBb30BAaHHWE CBall Il  CHIDKEHUS  BEJIMYMHBI  OCAJKU
(GyHIaMEHTOB IMyTEM YCTpPOWCTBA apMHpOBAHHs WM YIUIOTHEHUS TPYHTOB, a
TaKK€ B KayeCTBE OrpaxKJIeHHsd KoTioBaHa. CBaliHble (yHIAMEHTBI JOJDKHBI
IIPOEKTUPOBATHCSI HA OCHOBE U C YUETOM:

a) pe3yJbTaTOB MH)XCHEPHBIX W3bICKAHUU JJI1 CTPOUTEICTBA;

0) CBEJIEHUI O CEICMUYHOCTH pailoHa CTPOUTEINIbCTBA;

B) JIaHHBIX, XapaKTepU3YIOIIMX HAa3HAYEHUE, KOHCTPYKTUBHBIE H
TEXHOJIOTHYECKHE OCOOCHHOCTU COOPYIKEHHUSI U YCIIOBHSI MX SKCILTyaTalluu;

I') IEHCTBYIOIIMX Ha (PYH/IAaMEHTHI HATPYy30K;

1) YCIOBUH CYIIECTBYIOLEH 3acCTpPOMKM M BIUSHUS HAa HEE HOBOTO
CTPOMUTENBCTBA,;

€) 9KOJIOTMYECKUX TPEOOBAHUIA;

) TEXHUKO-DPKOHOMUYECKOTO CPAaBHEHHUSI BO3MOYKHBIX BAPUAHTOB IMPOEKTHBIX
pEUIECHUH;

1) TeONOAOCHOBBI WM UHKEeHEepHOU 1 poBoil Mojenu MectHocTd (MLIMM)
C OTOOpa’KEHUEM MOA3EMHBIX U HAJ3€MHBIX COOPYKEHUN U KOMMYHUKALIH;

K) TEXHUYECKUX YCJIOBHMH, BBIJAHHBIX BCEMHU  YIOJHOMOYEHHBIMHU
3aMHTEPECOBAHHBIMU OPraHU3aLUSIMH.

4.2 1lpu TPOEKTUPOBAHUM MAOJKHBI OBITH MPETYCMOTPEHBI TEXHUYECKHE
pelieHrus 10  YCTPOMCTBY (yHAAMEHTOB, OOECHEUYUBAIONINE HAJICKHOCTD,
JIOJITOBEYHOCTh U SKOHOMUYHOCTh COOPY>KEHHI Ha BCEX CTAAUSAX CTPOUTEIHCTBA U
JKCILTyaTaLHH.

Pekomennyercs BBIIIOJIHATH TEXHUKO-I)KOHOMHYECKOE CpaBHEHHUE
BO3MOXKHBIX BApUAHTOB IPOCKTHBIX PEIICHUN CBaWHBIX (PYHIAMEHTOB M3 CBai
pPa3IMYHOIO THUMNA W JUIMHBI C HUCIIOJIb30BAHUEM KPUTEPUEB KOHCTPYKTUBHOU H
HKOHOMHUYECKOU 3PPEKTUBHOCTU B COOTBETCTBUU C IPHIIOKEHUEM A.

4.3 IIpy NpOEKTUPOBAHUHU CIELYET YUUTHIBATH MECTHBIE YCIIOBHS CTPOUTENBCTBA
U CIIOXKMBILMICS ONBIT TNPUMEHEHHS TEXHOJOTMA W OOOpYyAOBaHMSA, a TaKxkKe
MMEIOILMICS OMBIT MPOEKTUPOBAHUSI, CTPOUTENLCTBA U SKCIUTyaTallil COOPYKEHUM B
AHAJIOTWYHBIX HMHXEHEPHO-TEOJIOTUYECKUX, THIPOTr€OJOrHYECKUX W SKOJIOTHUECKUX
YCIIOBUSIX.

KnuMatnueckux ycnoBusiX pallOHa CTPOMTENHCTBA JOJKHBI MPUHUMATHCS B
cootBercTBuM ¢ CIT 131.13330.

4.4 PaboThl IO MPOECKTUPOBAHUIO CBalHBIX (YHIAMEHTOB CJIEIyeT BECTU B
COOTBETCTBUM C TEXHUYECKUM 3aJaHHEM Ha MPOEKTHUPOBAHHWE U HEOOXOAMMBIMU
UCXOAHBIMU JTaHHBIMU (4.1).

4.5 Ilpu nDpPOEKTHUPOBAHWU CIIEAYET YUYWUTHIBATH KJIACC COOPYKEHHUS B
coorBeTcTBUM ¢ ['OCT 27751 W TEOTEXHHYECKYI0 KaTeropuro oOBbeKTa
cTpoutenbcTBa B cootBeTcTBUU ¢ CIT 22.13330.
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B nononuenun x CII 22.13330 npu nNpoeKTUPOBAHUHU JOKHA HAa3HAYATHCSA
reOTEXHUYECKast KaTeropust 3 JUJIs:

- cBallHBIX (hyHAAMEHTOB MpH JUIHMHE cBail 6osee 40 m;

- CBail, Mpope3aroluX XOTs Obl OJIUH CJIOW CKaJIbHBIX TPYHTOB.

4.6 Cpaiinble (yHIAMEHTBI CIEAYeT NMPOSKTUPOBATh HA OCHOBE PE3yJIbTATOB
WHKEHEPHBIX U3bICKAHUM, BBIIIOJIHEHHBIX B COOTBETCTBUHU C PA3JEIOM O.

BrimonHeHHbIE MH)KEHEPHBIE M3BICKaHMS JOJKHBI 00ECIeurnBaTh HE TOJBKO
U3YYEHUE HHKEHEPHO-T€OJIOTMYECKUX YCIOBHA HOBOIO CTPOMTENIBCTBA, HO W
NOJIy4YeHHE HEOOXOAUMBIX JaHHBIX ISl MMPOBEPKHU BIMSHHUS YCTPOMCTBA CBAMHBIX
(GbyHIaMEHTOB Ha CYIIECTBYIOIIME COOPYKCHHSI U OKPYXKAIOUIYI0 CPEIy, a TaKxkKe
JUISL TPOEKTUPOBAHMS TIPH HEOOXOIMMOCTH YCUIICHUSI OCHOBAaHUN U (PYyHIaMEHTOB
CYHIECTBYIOIINX COOPYKEHHUIM.

[TIpoexkTupoBanue  cBalHbIX  (yHAAMEHTOB  0€3  COOTBETCTBYIOIIMX
JOCTATOYHBIX JAHHBIX WHKEHEPHO-TEOJOTMYECKUX U3BICKAHUI HE JTOIY CKaeTCsl.

4.7 Ilpn wuCHOIB30BAaHUM MJII CTPOUTENBCTBA BOJIM3M CYLIECTBYIOIIUX
COOPY)KEHHH CBail, NOIPY’KaeMbIX WIA YCTPauBa€MbIX C IPUMEHEHUEM
JTUHAMUYECKUX BO3JCUCTBUM (3a0uBKa, BuOpomorpyxenue, cBau-PUT u np.),
HEOOXOJMMO OLICHMBATh BIIMSHUE JUHAMUYECKUX BO3JIEHCTBUI HA KOHCTPYKLHU
CYILIECTBYIOILIUX COOPYKEHHM, a TAKKE HA HAXOJAIIMECS B HUX UYBCTBUTEIbHbBIE K
KOJIEOAHHMSIM MalIUHBI, MPUOOPEI U 000PYJOBAaHUE U, B HEOOXOJUMBIX CIydasX,
IpeaycMaTpuBaTh HW3MEPEHHs MapaMeTpoB KOJEOaHWl TpyHTa, COOpyXEeHUH (B
TOM YHCJIE TIOJ3EMHBIX KOMMYHHKAIIAHN) TIPU ONBITHOM IOTPYKCHHUU U YCTPOHUCTBE
CBail.

4.8 CocraB, 00beM M METOABl MOHUTOPHHTA COOPYKCHHMI Ha CBaWHBIX
bynnamenTax cineayer ycraHaBnuBath B coorBerctBuuM ¢ CII 22.13330 u CII
305.1325800.

HatypHble n3MepeHHsl yCWINKA B CBasX JIOJDKHBI MPEAYCMATPUBATHCS IPH
IPUMEHEHUN HOBBIX (HE BKJIIOYEHHBIX B HACTOSALIMI CBOJ MpaBWJ) KOHCTPYKLMN
CBallHbIX (yHIaMEHTOB. B mporpamMmMe MOHUTOpUMHIa  MOTYT 3aJ1aBaThCs
JIOTIOJIHUTENbHBIE TPEOOBAHUS 110 €T0 NMPOBEIECHUIO.

4.9 B craitabix ¢yHaameHnTax coopyxkenuid kiacca KC-3, He momyckaercs
IpUMEHEHUE OBIBIIMX B YMOTPEOJEHUM CTaJbHBIX KOHCTPYKLMM W HX YacTeil
(apMHPYOIIUX JIEMEHTOB U3 METAJLUIONPOKATA, METAJUNTMYCCKUX KOJICII U T. 11.).

4.10 Cgaiinble (yHIaAMEHTHI, NpeIHAa3HAUYCHHbIE [JIs DKCIUTyaTaluud B
YCJIOBUSIX arpeCcCUBHOM cpeibl, cienyeT npoektupoBath ¢ yuetom CII 28.13330, a
JIEPEBSHHbIE KOHCTPYKIMHU CBalHBIX (DYHIAMEHTOB — C y4e€TOM TpeOOBaHHI 1O
3alATE UX OT THUEHMS, Pa3pyLICHHS U MOPAXKEHUS IPEBOTOULIAMH.

4.11 Tlpu npOEKTUPOBAHUHU W BO3BEJCHUU CBAMHBIX (PYHIAMEHTOB CJIEIYET
nomnonHuTenbHO pykoBoacTtBoBatbes CII 28.13330, CIT 63.13330, CIT 64.13330,
a Taxxe coomronats CIT 45.13330.
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4.12 3ammTy CTalbHBIX CBail OT KOPPO3UHU JIONMYCKAETCS BBIMOJHSTH
IMHKOBAHUEM UJIU OKPACKOM MX MOBEPXHOCTU COCTABAMHU HA OCHOBE AIMOKCHUIHBIX
CMOJI, CTOMKUMHU K UCTUPAHUIO.

S TpeOGoBaHMsi K HHKEHEPHO-TE0JOTHYECKUM U3bICKAHUAM

5.1 HMHXEHEpHO-TEOJIOTUYECKUE W3BICKAHUSA JUIsI IPOEKTUPOBAHMS CBAaNMHBIX
dyHIAaMEHTOB  JOJDKHBI  HasHadathkesi B cootBerctBuum ¢ CIT  47.13330,
CIT 446.1325800 u npyrumu HOPMAaTHBHBIMHU JIOKYMEHTaMH TO WH)KEHEPHBIM
U3BICKaHHUSIM U HUCCIIEIOBAaHUAM I'PYHTOB ISl CTPOUTEIBCTBA.

OOBeMBbl U COCTaB MHXKEHEPHBIX M3BICKAHWN JODKHBI YTOUHATHCS C yYETOM
TEOTEXHUYECKOI KaTeropiuu 00beKTa cTpouTenbeTBa B coorBercTBum ¢ CIT 22.13330.

5.2 ns coopyxenuit knacca KC-3 pexoMeHayeTcsi BBITOMHITH HCIBITAHUS
rpyntoB npeccuomerpamu o 'OCT 20276.6 mnst yrouHeHus AepopMaiiiOHHBIX
XAPAKTEPUCTUK TPYHTOB CKUMAEMOM TOJIIM, a TAK)KE HWCIBITAHUS 3TAJOHHBIX U
HaTypHbIX cBaili mo ['OCT 5686. Ilpu mnpoBeleHHH YHCIEHHBIX pAacuETOB C
UCITOJIb30BAHUEM F€OMEXAHUUYECKUX MOJIEJIEH C YIIPOUHEHHUEM CIIEYET BBIIIOIHATh
UCIBITAaHUSI TPYHTOB B JIAOOPATOPHBIX YCIOBUSAX METOAOM TPEXOCHOTO CKaTUs
cormacHo ['OCT 12248.3. Ilpu npuMeHeHHM CBail HOBBIX KOHCTPYKIMU (110
3aJJaHUI0 TIPOEKTHOW OpraHu3alii) B COCTaB PaldOT CIEAYET BKIIOYATh OMBITHOE
NOTPY>)KEHWE WJIM YCTPOWCTBO CBail Il YTOYHEHUS HA3HAYEHHBIX MpU
MPOEKTUPOBAHUH JUIMH U TMAMETPOB CBall U peXUMa MOTPYKEHHS UM YCTPOUCTBA, a
TaKe HATYPHBIE HCIIBITAHUS 3TUX CBAll CTATUYECKUMU HArPy3KAMH.

53 Ilpu mnepemaye Ha cBaM BBIAEPTUBAIOIINX, TOPU3OHTAIBHBIX WIIU
3HAKONEPEMEHHBIX HAarpy30K HEOOXOJIMMOCTh MPOBEACHUS OIBITHBIX PadOT JOJHKHA
OTPECIIATLCS aBTOpaMU TMPOEKTa, a O00beMbl pPabOT Ha3HAYATHCA C Y4YETOM
nomuHHpytomero Bozaercteus mo 'OCT 5686.

5.4 Hecymryo crnocoOHOCTh CBaif, MO pe3ysibTaTaM IOJIEBBIX HCIBITAHUN
I'PYHTOB HaTYpPHOM M 3TAJIOHHOM CBasMH M CTaTUYECKUM 30HIUPOBAHHUEM, CIIEIYET
OIPENENATH B COOTBETCTBUM € TIOAPA3IENOM 7.3.

5.5 I'myOuHa WHKEHEPHO-TEOJIOTUYECKUX BBIPAOOTOK Ui MPOCKTUPOBAHUS
CBAlHBIX U CBAMHO-TUIMTHBIX ()YHJAMEHTOB JOJDKHA Ha3HAYaThbCs B COOTBETCTBUM C
CII 446.1325800 ¢ yderoM mpeAnojiaraéMou IJIMHBI CBal, MOJYYEHHOU C Yy4ETOM
M3bICKaHWI TIEPBOrO 3Tama WK apXUBHBIX JaHHBIX. [Ipu 3TOM riryOMHa CkMMaeMoit
TOJIIIM JIOJDKHA HA3HAYaThCsl B COOTBETCTBUM C 7.4.9 M MOXET YTOUHSTBHCS IO
3aJJaHUIO MTPOEKTHOW OPraHM3aLMU C YUYETOM MPUHATHIX KOHCTPYKTUBHBIX PEILICHUH 1
Harpy3oK, NepeaaBacMbIX Ha CBaliHble (DYHIAMEHTBI, a TAKXKE C YYETOM HaJU4us
CKQJIbHBIX IPYHTOB.

5.6 OOcnenoBaHue TEXHUYECKOTO COCTOSHUS (YHIAMEHTOB M KOHCTPYKLHUN
PEKOHCTPYUPYEMBIX COOPYKEHUH JIOJDKHO BBIIOJMHATHCS IO 3aJaHHUI0 3aKa3urKa
npouiabHOIN opranuzanuei. OLeHKy JUTMHBI CYHIECTBYIOIMX CBail B (hyHIaMeHTax
PEKOHCTPYUPYEMOIO COOPYKEHUS PEKOMEHAYETCSI OCYIIECTBIISAITh C IOMOILBIO
reogu3nueckux Meto10B. [Ipu HascTpoiike COOpYKEHUS] PEKOMEHAYETCSI BBIITOIHSTD
CTaTUYECKHE UCTIbITaHUA cymecTByromux cail mo 'OCT 5686.
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5.7 TexHWYeCKH OTYET MO pe3yJbTaTaM MHKECHEPHO-TEOJIOTHYECKUX
W3BICKAHUN I TTPOCKTUPOBAHUS CBAMHBIX (DYHIAMEHTOB JIOJDKEH COCTaBIISITHCS B
cootBercTBHH ¢ CI147.13330 u CIT 446.1325800.

[Ipy HamMuMyM HATYPHBIX UCIBITAHUM CBal CTATUYECKOW WIIM JUHAMUYECKOU
Harpy3Koil JOJDKHBI TIPUBOJUTHCA WX PE3yibTaThl. Pe3ynbTarhl 30HAMPOBAHMS
JOJKHBI BKJIFOYATh JAHHBIE O HECYILEH CIIOCOOHOCTH CBai.

[Ipy npyuMeHeHHH CBaii-CTOEK IOJDKEH ObITh OMpEAETIEH MOoKa3aTeidb KayecTBa
nopoabl RQD n71s1 Bcex ClIOEB CKalbHBIX TPYHTOB, KOTOPBIE MPOpPE3aeT CBasi, U JJIsi
CJI051, B KOTOPOM PACHOJIOKEH HIXKHUM KOHEL] CBau.

[Tpu mpoeKTHpOBaHNM CBAaHBIX (PYHAAMEHTOB sl coopyskeHuid kimacca KC-3
cBasiMU JMHOUM Oosiee 40 M Ui TJIMHUCTBIX TPYHTOB PEKOMEHYETCS OMPEICIIATh
koaddunment nepeymiotHenus: rpynra OCR (I'OCT P 58326) mis npope3aeMbix
CBaci CJIOEB TJIMHUCTBIX TPYHTOB M B MpEJeiiax CKUMAEMOW TOJIIIM IO HUKHUM
KOHIIOM CBaH.

6 Buambl cBaii

6.1 Ilo criocoOy 3ariyOieHus B TPYHT pa3inyaroT CIASAYIOIINE BUIbI CBAK:

a) 3a0uMBHBIE U BJaBJIMBacMble (Jajee — 3a0MBHBIC) WM OITyCKaeMbIe
KEJIe300€TOHHBIC, NEPEBSHHBICE W CTAJbHBIE NPEIBAPUTEIHFHO H3TOTOBIICHHBIE,
MoTpy’kaeMble B TPYHT 3a CUET BBITCCHCHHs, a TaKKe IyTEeM YyCTAaHOBKUA B
JUACpPHBIE  CKBAXWHBI C  TOMOIIBIO  MOJIOTOB,  BHOpOMOrpy:Karemnei,
BUOPOBIABIMBAIONTNX, BHOPOYJApHBIX W BIABIWBAIOIINX YCTPONCTB, a TaKkKe
KEJIe300€TOHHBIE KPYTJble Moyble cBau auamerpoM 1m0 0,8 M, 3armyOmnsembie
BUOpOTIOTpYXaTeIsIMH 0€3 BBIEMKH HWJIM C YaCTHYHON BBIEMKOW TpyHTa W HE
3anosiHsiemblie 6eToHHOM cMmechio (ITOCT 19804);

0) xene300eTOHHBIE CBan-000JI0UKU AruaMeTpoM Oosee 0,8 M, morpykaembie
BUOPOTIOTPYKATEISIMA C BBIEMKOW TPYHTa M3 HMX IMOJOCTA M 3aIOJHIEMbIC
YACTUYHO WJIM TIOJIHOCTHIO OETOHHOM CMECHIO, MOJIbIe CBAaW U3 METAJUTMYECKUX WU
KOMITO3UTHBIX TPYO, MOTpYy’KaeMble C OTKPBITHIM HIKHUM KOHIIOM 0€3 BBIEMKH
TPYHTA;

B) HaOMBHBIC OCTOHHBIC U KEJIE300€TOHHBIE, YCTPABAEMbIE B TPYHTE IMyTEM
yKJIaaKu OETOHHONM CMeCH B CKBaXHHBI, OOpa3OBaHHBIE B pe3yJbTare
MPUHYIUTEILHOTO BRITCCHEHHS — OTKATHs TPYHTA,

r) OypoBbI€ KeJI€300€TOHHBIC, YCTpauBaeMble B TPYHTE IMyTEM 3arlOJIHCHUS
POOYPEHHBIX CKBAXKUH OETOHHOM CMECHIO MM YCTAHOBKH B HUX MPEIBAPUTEIHHO
U3TOTOBJICHHBIX JKEJI€300€TOHHBIX AJIEMEHTOB;

1) BUHTOBBIC CBaW, COCTOSIIME KaK MHHMMYM U3 OJHON METaUIMYeCKOU
BUHTOBOM JiomacTu (coupainui) W TpyOyaToro METaJUIMYECKOro CTBOJA CO
3HAYMTEJILHO MEHBIICH IO CPAaBHEHUIO C JIOMACTHIO TUIOMIAJBI0 TOMEPEYHOTO
CEUCHHs, TOTpY’KaeMble B TPYHT NyTeM €€ 3aBUHYMBAHUSA B COYCTAHHH C
pETyIMpyEeMbIM BIABIMBAHUEM C JTUJICPHBIMU CKBOXKMHAMH WK 0€3 HUX.
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6.2 I1o ycnoBusIM B3aMOJIEUCTBHSI C TPYHTOM CBau CIEAyeT MOAPa3IesiTh Ha
CBau-CTOMKHU U BUCAYUE (CBaU TPEHUS).

K cBasM-cToiikam cienyeT OTHOCUTh CBaW BCEX BHUJIOB, 3ariyOJICHHbIE B
ckanbHble TpyHTHI ('OCT 25100) u (unu) npopesarouiye ux, a Takke 3a0UBHbBIC
CBau, onuparomuecs Ha ciadoaeopmMupyemMbie TPYHTHI.

K BucsunM cBasM (cBasiM TpEHUsS) CIEAYeT OTHOCUTH CBaW BCEX BHJIOB,
omuparmuecss Ha naepopMupyemple TPYHTBI M TIEpPEeNarolne Harpy3Ky Ha
OCHOBaHHE 0OKOBOI MOBEPXHOCTHIO U HUKHUM KOHI[OM.

6.3 3abuBHBIC ¥ BIABIMBAEGMBIC KEJIE300€TOHHBIE CBaW pPa3MEpPOM
nonepevyHoro ceueHus 0,8 M BKIIOYUTENBHO U KETIE300€TOHHBIE CBaM-000JI0YKU
CJIeIyeT MOApa3aesTh:

a) o crnoco0y apMHUpPOBAHUS — HA CBau W CBau-000JIOUKU C HEHAIpsraeMoi
MPOJIOJIBHOM apMaTypoil C IMOMEpPeYHbIM apMUPOBAHMEM U Ha MPEABAPUTEIHHO
HaIpsHKEHHBIE CO CTEP>KHEBOW WIIM TPOBOJIOYHOM MPOJOJBHON apmarypoil (u3
BBLICOKOTIPOYHOM  TPOBOJOKKM W  apMaTypHBIX KaHaTOB) C  IONEPEUYHBIM
apMHpPOBaHUEM U O€3 HEro;

0) mo d¢opme IMOMepeyHOro CEYeHUSI — Ha KBaJpaTHbIC, MPSMOYTOJbHBIC,
TaBPOBOI'O M JBYTaBPOBOTO CEUEHHM, KBAJpaTHBIE C KPYIJIOW TMOJIOCTHIO, TMOJIbIC
KPYIJIOTO CEYECHUS;

B) 110 (hopMe MPOJAOTBLHOTO CEYCHHS — Ha IPU3MATHICCKUE, TMITUHAPUIECKHE,
C HAKJIOHHBIMU OOKOBBIMU TpaHsIMH (ITMpaMHIaIbHBIC, TPANCICHIaIbHbIC);

I) MO KOHCTPYKTHUBHBIM OCOOCHHOCTSIM — Ha I1I€JIbHbIE W COCTaBHbIC (U3
OT/ICJIbHBIX CEKIUH);

1) TT0 KOHCTPYKITUY HIDKHETO KOHIIA — Ha CBaW ¢ 3a0CTPECHHBIM HJIA TUIOCKHM
HUKHUM KOHIIOM, WK OObEMHBIM YIIMpeHUeEM (OyJIaBOBHIHBIE) U HA IMOJIbIE CBAU

C 3aKPBITHIM UM OTKPBITHIM HIDKHUM KOHIIOM, UJTU C KaMy(hJIETHOU MATOMH.

IIpumegyanue— 3abuBHble cBau ¢ KaMy(JICTHON MATOW yCTpauBalOT IMyTeM 3a0MBKH IOJBIX CBai
KPYIJIOTO CEYEHUS C 3aKPBITHIM CTAIBHBIM MOJIBIM HAKOHEYHUKOM C MOCIEAYIOIUM 3aII0JIHEHUEM TIOJIOCTH CBAaW U
HaKOHEYHWKAa OCTOHHOM CMEChI0 M YCTPOWCTBOM C TIOMOINBIO B3pbIBa KaMy(QUICTHOW IISATHI B IIpeAenax
HaKOHEYHMKA. B IpoekTax Takux cBail ciexyeT mperycMaTpuBaTh yKa3aHHs O COOJIIOACHUH NPaBUII IPOU3BOACTBA
OypOB3pBIBHBIX palboT.

6.4 HaOuBHBIC CBaM MO CITOCO0Y YCTPOMCTBA MOAPA3ACISIIOT Ha!

a) BBITECHUTENbHbBIE, YCTpauBaeMble IyTeM MOTPYKEeHHUs (3a0MBKOM,
BJIaBJIMBAHMEM WJIM 3aBUHYMBAHWEM) HHBEHTAPHBIX TPYO, HUXKHUI KOHEIL] KOTOPBIX
3aKpBIT OCTABISIEMBIM B TpPyHTE OamiMakoM (HAKOHEYHUKOM) WA OETOHHOM
npoOKOM, € TMOCHEOYIOIUM H3BJICUEHHEM JTHX TpyO MO Mepe 3aroJIHEHUs
CKBaKMH OETOHHOM CMEChlO, B TOM YHCII€ TOCIE YCTPOWCTBA YIIMPEHUS U3
BTpaMOOBaHHOM CyX0il OETOHHOI cMecH;

0) BUOpOLITAMIIOBaHHbIE, YCTPauBaeMble B MPOOUTHIX CKBAKMHAX ITYTEM HX
3aIOJTHEHUST KECTKONW OCTOHHOW CMEChIO, YIUIOTHSIEMOW BHUOPOIITAMIIOM B BHIE
TpyObl C 3a0CTPEHHBIM HIDKHUM KOHILIOM WJIM 3aKpeIUIeHHbIM Ha Hel
BUOPOTIOTPYKaTEIEM;

B) yCTpaWBaeMble IYTE€M BBIIITAMIIOBKM B TpYHTE (B BBIIITAMIOBAaHHOM
JIOKE€) CKBOXUH NHUPAMHUAAIBHON WIM KOHYCHOM (DOpMBI € MOCIEIYIOUM
3aMoJHEHUEM UX OETOHHOU CMECHIO.
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6.5 bypoBble cBau 10 coco0y yCTpOHCTBA MOAPA3ACIISIOT Ha:

a) OypoHaOHWBHBIE CIUIOIIHOTO CEUEHHS C VYIIUPSHUsIMH U 0€3 HUx,
OeToHHpYeMble B CKBOKMHAX, MPOOYPEHHBIX B TJIMHUCTHIX TPYHTaX BBIIIE YPOBHS
MOJ3EMHBIX BOJI 0€3 KpEIUICHUS CTEHOK CKBAXKHMH, a B JIIOOBIX TPYHTAaX HUXKE
YPOBHSI TMOJ3EMHBIX BOJI — C 3aKpEIUICHUEM CTEHOK CKBAXKHH TJIMHUCTHIM
pacTBOpPOM, MHBEHTAPHBIMH H3BJICKAEMBIMU OOCAIHBIMH TPYyOaMU WM TIOJIBIM
IITHEKOM;

0) OypoHaOMBHBIC C IPUMEHEHHUEM TEXHOJIOTHY HETIPEPHIBHOTO TTOJIOTO TITHEKA,;

B) Oapertel — OypoBbIE CBaW, W3TOTABIMBAEMBIE TEXHOJOTHUECKIM
00opyIoBaHUEM THTIA TUIOCKHIA Tpetidep wim ruapodpesa;

r) OypoHaOuBHbIE ¢ KaMy(QIIETHOW TISITOM, yCTpanBaeMble OypeHHEM CKBAXKHH C
MOCIICAYIONMM  OOpa3oBaHWEM  YIIMPEHHWS  B3pBIBOM (B TOM  YHCIIC
AIIEKTPOXUMHYECKHIM) U 3aTI0JTHEHUEM CKBKUH OETOHHOMN CMECHIO;

1) Oypounbekimonnbie auamerpoM 0,15-0,35 M, ycTparBaeMbie B IPOOYPEHHBIX
CKBa)KMHAX ITyTeM HarHeTaHWs (MHBEKIIUK) B HUX MEJIKO3EPHUCTON OETOHHOM cMecH, a
TaKKe YCTpanBaeMble IOJILIM IIIHEKOM WM C HCIOJh30BAaHUEM HE H3BIICKAEMbIX
OypOBBIX IIITaHT;

¢) OypounbekironHbIe uameTpoM 0,15-0,35 M, BeIMOIHAEMbIEC C YIUIOTHEHUEM
OKPY’KaIOILIEr0 TPyHTa IyTeM OOpabOTKM CKBaXHUHBI IO Pa3psiAHO-UMITYJICHOM
texHosoruu (PUT) cepueii pa3psiioB UMITYJIbCOB TOKA BBICOKOTO HAIIPSKEHNS;

) CBal-CTOJIOBI, YCTparBaeMbIe ITyTeM OypeHHs! CKBKUH C YILIMPEHUEM WK 0€3
HEro, YKJIAJAKA B HHUX OMOHOJMYHMBAIOIIETO IIEMEHTHO-TIECYAHOTO pPAacTBOpa H
OITyCKaHUS B CKBWKUHBI TIPEABAPUTEIIEHO HW3TOTOBJICHHBIX ITHIMHIAPUYICCKUX WIN
MPU3MATHYECKUX DJIEMEHTOB CIUIOITHOTO CEYEHHS CO CTOPOHAMHU WM JAUAMETPOM
0,8 M u OoJtee;

1) OYpPOOIYyCKHBIEC — CBaM CILIOIIHBIC (3K€JI€300€TOHHBIE) U MOJIbIC (CTaIbHBIC
KPYTJIOTO CEYEHMsI C 3aKPBITHIM HUXHUM KOHIIOM), CBOOOJHO TOTPYy>KaeMmbie B
CKB&)KHHBI, C 3aMIOJIHEHHEM CBOOOHOTO MPOCTPAHCTBA OETOHHOM CMECHIO.

6.6 BuHTOBBIE CBau IO KOHCTPYKIIUU MOAPA3ACIAIOT Ha:

a) OJTHOBUTKOBBIE (C OJHUM BUTKOM JIOTIACTH BOKPYT CTBOJIa CBaN);

0) MHOTOBHUTKOBBIE (00Jiee IBYX BUTKOB JIOMIACTH BOKPYT CTBOJIA CBaM);

B) OJHOJIOTIACTHBIC CBaW (BUHTOBAs CBas MMEET OJHY OTOPHYIO 30HY B BHUIE
JIOTIACTH, MOKET IMETh HECKOJIBKO BUTKOB);

I) MHOTrOJIONIACTHBIC CBaM C OJMHAKOBBIMH WJIM Pa3HBIMH JHaMETpPaMH
JormacTi (BUHTOBAs CBas MMEET HECKOJBKO OIOPHBIX 30H, KOTOPHIE MOTYT UMETh
HECKOJIbKO BUTKOB).

6.7 IlpuMeHeHne cBail C OCTaBIsIEMbIMU OOCAJHBIMU TPyOamMH JOMYCKaeTcs
TOJIBKO B CJIy4asiX, KOrja UCKII0UeHa BO3MOXXHOCTh MPUMECHECHHSI IPYTUX PEIICHUN
KOHCTPYKIIUU (yHAaMEHTOB (TIpU YCTpOWCcTBE OypOHAOWBHBIX CBali B ILTACTax
TPYHTOB CO CKOPOCTHIO (pruibTpaninoHHOTO moToka Oonee 200 ™/cyT, mpu
MpUMEHEeHUU OypOHAOMBHBIX CBall JJI 3aKPETUICHUS JEHCTBYIONTUX OTOJ3HEBBIX
CKJIOHOB U B JIPYTUX OOOCHOBAHHBIX CIIyYasiX).
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[Tpu ycTpoiicTBe OypOHAaOWBHBIX CBaii B BOJOHACHIIIEHHBIX TIUHUCTHIX
TPYHTAaX ISl KPEIUICHUSI CTEHOK CKBaYKUH JIOIYCKACTCS HCIIOIh30BaTh H30BITOUHOE
naBieHHe BOIbI He MeHee 0,5 aTM mpu yCIOBUM yAalleHUS MeCTa MPOBEACHUS
paboT OT cymiecTByromux 0O0BEKTOB HE MeHee 25 M (ykazaHHOe TpeOOBaHHME HE
OTHOCHTCS K CITydal0 YCTPOWCTBA CBail ¢ OypeHUEM IO/ 3alUTON MHBEHTAPHBIX
00caJHbIX TPYO).

6.8 JKenesoOeTtoHHble W OETOHHBIE CBauW CIEAyeT IMPOCKTUPOBATh U3
Tsoxenoro 6erona mo 'OCT 26633.

Jlyis HecTaHIapTU30BaHHBIX 3a0MBHBIX )KENE300€TOHHBIX CBai, a TaKXKe IS
HAaOMBHBIX M OYpPOBBIX CBail HEOOXOIUMO MpeayCMaTpUBaTh OETOH Kilacca HE HIKE
B15 (B Tene WM3TOTOBJIICHHBIX CBail), AJig 3a0WBHBIX >KEIE300CTOHHBIX CBail C
HampsAraeMou apMarypou — He Huxke B22,5. B mpoekTHOW HOKyMEHTALMH I
HAaOMBHBIX U OypOBBIX CBail ciemyeT yka3bIBaTh kiacc 0eroHHou cmecu o ['OCT
7473, HazHayaeMmsblii ¢ yyeTtom 7.1.9.

6.9 JKene3oOeroHHBIE POCTBEPKH CBallHBIX (YHIAMEHTOB  CIEAYyET
IPOEKTUPOBATh U3 TsXKEJNIOro OeToHa Kiacca He Huxke: B1S — mist MOHOJIMTHBIX,
B20 — nns cOopHBIX.

Jlis omop MOCTOB Kilacc OeToHa cBail M CBallHBIX POCTBEPKOB CIEAYET
Ha3zHadaTh B cooTBeTcTBHM ¢ CII 35.13330, a st THAPOTEXHUUECKUX COOPY KEHUI
— CI140.13330 u CIT 41.13330.

6.10 beron ans 3aMOHOIMYMBAHUS >KENE300€TOHHBIX KOJIOHH B CTaKaHaX
CBalfHBIX POCTBEPKOB, a Tak)K€ OTOJIOBKOB CBail MPU COOPHBIX JIEHTOYHBIX
pocTBepKax ciemyeT npemycmarpuBaTh B coorBercTBuu ¢ CII 63.13330, HO He

HKe Kiacca B15.

H p U M E Ya HMHUC — I[J'I?I OHOp MOCTOB H FI/IZ[pOTSXHI/I‘IeCKI/IX COOpy)KCHI/Iﬁ KJ1aCcC 66TOHa JJIs
3aMOHOJINYUBAHUA C60pHLIX 3JICMCHTOB CBaﬁHLIX q)yHZ[aMGHTOB JOJIDKEH 6BITB Ha CTyHCHL BBIIIC KJIaccCa 6€TOHa
COCANHSACMBIX C60pHLIX 3JICMCHTOB.

6.11 Mapku GeToHa 1O MOPO30CTOMKOCTH W BOJOHETIPOHUIIAEMOCTH CBal M
CBAlfHBIX POCTBEPKOB cienyeT HazHauaTh cornacHo ['OCT 19804.6, CIT 28.13330,
CIT 63.13330, a1 MOCTOB M THAPOTEXHUYECKUX COOPYKEHUN — COOTBETCTBEHHO
CITI 35.13330 u CIT 40.13330.

6.12 JlepeBsHHbBIE CBau JOJKHBI OBITh HU3TOTOBJICHBI M3 OpPEBEH XBOWHBIX
nmopoa (COCHBI, €7, JUCTBEHHUIIbI, MUXThI), cooTBeTcTBYOmMUX ['OCT 9463,
araMmeTpoM 22-34 cMm u nnmuHOM 6,5 m 8,5 M. EcTecTBeHHass KOHUYHOCTH (cOer)
OpeBeH coxpansiercs. I[IpuMmeHeHue JEpeBSHHBIX CBail JOmMycKaeTcs Jis
dbyngamenToB coopyxenuit kinaccoB KC-1 nu KC-2 npu pacmnonokeHund ux rojioB
HIOKE YpPOBHS TMOA3EMHBIX BOJ. JlomyckaeTcsi NPUMEHSTh KOHCTPYKLHU C
KEJIe300€TOHHBIMH AJIEMEHTAMU BBIIIE YPOBHS MOA3EMHBIX BOJ U JI€PEBSIHHBIMU
DJIEMEHTaMU HIDKE UX YPOBHSI.

6.13 Merammueckie cBal MOTYT HW3TOTaBIMBAaTbCA W3 CTald, W3
BBICOKOIIPOYHOTO YyTryHa WJIM YyryHa C IIapoBHIHBIM Tpadutom. [lomyckaercs
NpUMEHEHUE CTaleOETOHHBIX KOHCTpyKIui. Ilpu ycTpolcTBEe CTajdbHBIX
TpyOUaThIX CBail Ui TEOTEXHWYECKMX Kareropuii 2 u 3 He [omycKaercs
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npUMEHEHue TpyO, OBIBIIMX B yNOTpPEOJCHHH. 3alUTy CTAIbHBIX M YYTYHHBIX
CBail OT KOPPO3UHU CIEAYET OCYIIECTBIATh B cooTBeTcTBUU ¢ CII 28.13330.

6.14 Jlonmyckaercsi NMpUMEHEHHE KOMOWHHUPOBAHHBIX CBai, MPU YCTPOHCTBE
KOTOPBIX HCIIOJIb30BaHO JBE M 00Jiee TEXHOJIOTMH MX YCTPONCTBA, B TOM YHCIE
TEXHOJIOTUI CTPYHHON WJIM MaH>XETHOW IIEeMEHTAI[MU U TJTyOMHHOTO CMEIIUBAHUS.
DneMeHTHI 3aKperIieHUs] TPyHTa MOTYT NMPUMEHSATHCS NIl TIOBBIMICHUS HECYIIeH
CHOCOOHOCTH CBaii B BUJIE:

- (hparMeHTa 3aKPETUICHHOTO OCHOBAHMUS 10T TISITOW CBau | (WJIH) OTIACTHHBIX
3aKPETUICHHBIX YYaCTKOB 10 OOKOBOI MTOBEPXHOCTH CBaWH;

- TOTPY)KEHHUS  WHBEHTApPHBIX  JJEMEHTOB  (METAUIMYECKUX  WJIU
KeJIe300€TOHHBIX B 3aMI0JTHEHHBIE OETOHOM CKBa)KUHBI;

- TpeABapUTENbHO 3aKPEIUIEHHOTO TPYHTOBOTO MAacCHBa, B KOTOPBIM
MOTPY’KaeTCS 3apaHee U3TOTOBICHHBIN AJIEMEHT.

JlommyckaeTcss onupaHue OypoBbIX WiM OypoHaOMBHBIX CBall  Ha
3aKpETICHHBI MAacCUB TPYHTA, YCTPOCHHBIA METOJIOM CTPYHHOM IIEMEHTAIlMU U
TIIyOMHHOTO CMEIIUBAHUSI.

6.15 KomOuHHMpOBaHHBIE CBal PEKOMEHIYETCS MPUMEHSTh JJIA pelieHUs
CJIEYIOIMX 3a/1ay:

- TIOBBITIICHUS HECYIIIEH CITOCOOHOCTH CBAaHHBIX (DYHIAMEHTOB;

- ycuneHus GyHIaMEHTOB COOPYKCHHM MPU PEKOHCTPYKITUHN WIIH HAICTPOUKE
HOBBIX 3Ta)KEH;

- yYBEIMYEHHMS  HECyllell  CIOCOOHOCTM  CBaHBIX  (DyHIaMEHTOB
CYILIECTBYIOIIUX COOPY>KEHUH;

- IPEIOTBPAIICHUS TTOJBMKEK TPYyHTA, YCTPAHCHUE TUTBIBYHHBIX CBOMCTB MPH
YCTPOWCTBE CBaMl.

7 IlpoexkTUpOBaHue cBalHbIX PyHIAMEHTOB

7.1 OcHOBHBbIE YKA3aHUSA 10 pacyeTy

7.1.1 Pacyer cBaliHbIX (PYHIAaMEHTOB M WX OCHOBaHUU JOJDKEH OBITH
BbINOJIHEH B cooTBeTCcTBUU ¢ ['OCT 27751 no npeaeabHbIM COCTOSTHUSIM:

nepeou cpynnoi.

a) 1O MPOYHOCTH MaTepurasa cBail U CBalHbIX POCTBEPKOB;

0) mo Hecyimel cnocoOHOCTH (MpeaeabHOMY CONMPOTHUBJICHUIO) TPYyHTA
OCHOBAHHUS CBaM;

B) M0 MOTepe 00IIeH yCTOMYMBOCTH OCHOBAHUI CBAMHBIX (PYHIAMEHTOB, €CIU
Ha HHUX TMEPEeNaroTCsd 3HAYUTENIbHbICE TOPU3OHTAJbHBIC HArpy3ku (MOANOpPHbBIC
CTeHbl, (yHIAMEHTHl PACHOPHBIX KOHCTPYKIMH U JAp.), B TOM YHUCJE
CEeHCMHMYECKHE, €CITU COOPYKEHUE PACIIOJIOKEHO Ha OTKOCE WJIM BOJIM3U HErO WU
€CJIM OCHOBAaHHUE CJIOKEHO KpPYyTONAJAIOIIMMHU CJIOSIMA TpyHTa. OTOT pacuer
CJIEYET BBINOJHATH C YYETOM KOHCTPYKTUBHBIX MEPOIPUITUH, TPEAYCMOTPEHHBIX
JUTSI IPEIOTBPAIIICHUS CMEIIICHUS MPOSKTUPYEMOTo (PyHIaMEeHTa,;

8MOPOU 2pynnb.
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a) MO OcaJIkaM OCHOBAaHUMW CBall U CBAMHBIX (PYHIAMEHTOB OT BEPTUKAIbHBIX
Harpy3ok (cMm. 7.4);

0) 10 mepeMEeNIeHHsIM CBail COBMECTHO C TPYHTOM OCHOBAHUM OT JIEUCTBUS
TOPHU30HTAIILHBIX HAIPY30K U MOMEHTOB (CM. TIpuiIokeHue b);

B) Mo 0Opa30BaHMIO WM YPE3MEPHOMY PACKPBITHIO TPEIIUH B 3JIEMEHTax
KEJIe300€TOHHBIX KOHCTPYKIUH CBAtHBIX (YyHIaMEHTOB.

7.1.2 B pacuetax OCHOBaHHUH CBalHBIX (PYHIAAMEHTOB CIEIyEeT yUYHUTHIBAThH
COBMECTHOE JICHCTBHE CHUJIOBBIX (PAKTOPOB M HEONArOMPUSTHBIX BIUSHUN
BHEIIHEH cpeapl (HalmpuMep, BIMSHHE MOA3EMHBIX BOJ M HX pEXKHMa Ha
bu3MKO-MEeXaHWYECKHE CBOMCTBA TPYHTOB, MPOMOpaXHMBaHUE TPyHTA U JIp.) Ha
BECH IEPUOJ IKCILTyaTALMH.

CoopyKeHHE U €r0 OCHOBAHME JIOJKHBI PACCMATPHUBATHCS COBMECTHO, T. €.
JIOJKHO YYUTBIBATHCSA B3aUMOJIEUCTBUAE COOPYIKEHUS CO CKUMAEMBIM OCHOBAHHUEM.

PacyeTHas cxema cUCTEMBI «COOPYKEHHE — OCHOBAaHUE» WU «(PyHIAMEHT —
OCHOBAHHUE» JIOJKHA BBIOMPATHCS C YUYETOM HanOoJiee CYIECTBEHHBIX (PaKTOPOB,
ONPENEIAIONMX HANpPSYKEHHOE COCTOSSHUE U JAepopMalM OCHOBaHUSA U
KOHCTPYKLUH COOpPYKEHUs (CTATUUECKON CXEMBbl COOPYKEHUS, 0COOEHHOCTEN €ro
BO3BEJICHMS, XapaKTepa IPYHTOBBIX HAIUIACTOBAHMI, CBOMCTB IPYHTOB OCHOBAaHUS,
BO3MOXHOCTM HMX W3MEHEHUS B IIPOLIECCE CTPOUTENBCTBA M IKCIUTyaTalldn
COOpY)KEHUS U T. 1.). PekomeHayercs yduThIBaTh MHPOCTPAHCTBEHHYIO padoOTy
KOHCTPYKIUH, T€OMETPUUECKYIO U (PU3HUECKYI0 HEJIMHEWHOCTh, aHU30TPOIHOCTD,
IJJACTUYECKUE W PEOJIOTUYECKUE CBOWCTBA MATEPUAIIOB M TPYHTOB, Pa3BUTHE
oOnacTeil miacTuyeckux Aedopmanuii nog GyHIaMEeHTOM.

CpaitHble  (QyHIAMEHTBl  JOJDKHBI ~ pAacCUUTBIBATBCS C  MOCTPOEHUEM
MAaTeMaTHYECKUX MOJEIEH, ONMUCHIBAIOIINX MEXAHUYECKOE IOBEJACHUE CBAMHBIX
byHIaMEHTOB JUIsl TPEACIbHBIX COCTOSHUM TMEpBOM WJIM BTOPOW TPYIIIHL.
PacueTHass Mozenb MOXKET MNPEACTABIATHCA B AHAIWTUYECKOM HJIM YHUCIEHHOM
Buje. [Ipu mpoBeneHnn pacueToB Hecylled CHOCOOHOCTH U OCAJOK OJUHOYHBIX
CBall NpENNOYTEHUE CIEIyeT OTAaBaTh TaOyJIMPOBAaHHBIM WM AHAIUTUYECKUM
pelIeHusIM, IPUBEIECHHBIM B  HACTOSALIEM  CBoAE  nIpaBwi.  Pacuersl
OosbllIepa3MEpHbIX CBaHBIX KYCTOB MW KOMOWHHUPOBAaHHBIX CBalHO-TUIMTHBIX
dbynnamenToB (KCII) cnenyet, npeuMyIeCTBEHHO, NPOBOAUTH YUCIEHHO.

[Ipy npoexkTHUpoBaHMM CBaHBIX (PYHIAMEHTOB CJEAYyeT YYUTHIBaTh
YKECTKOCTh POCTBEPKA M OINHUPAIOIIMXCS HAa HETO KOHCTPYKUWW, YTO JTOJKHO
OTPa)kaTbCs B pacueTHOM Monenu. [Ipu cocTaBieHnn pacueTHOM MOJENIHN JOJLKHBI
TaK)X€ YUUTHIBATHCS:

- TPYHTOBBIE YCIIOBHUS IUIOIIAKH CTPOUTEIIBCTBA;

- TUAPOTE€OJOTUYECKUIN PEKUM;

- TEMIIEPATyPHBIN PEKUM IPYHTOB;

- 0COOCHHOCTH yCTPOICTBA CBak;

- HAJIMYME 11JIaMa [0JT HUKHUM KOHLIOM CBai.

7.1.3 Harpy3ku u BO3IEHCTBHUSI, YUYWUTHIBAEMBbIE B pacyeTax CBaWHbBIX
byHaamMeHToB, KO3(G(GUIIMEHTH HAJEKHOCTU MO HArpy3Ke, a TaKXKE BO3MOXKHBIC
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COUeTaHus Harpy3ok creayer mnpuHumath B coorBerctBuu ¢ CII 20.13330,
CII 22.13330.

7.1.4 Pacuer cBaii, cBallHBIX (PYHJAMEHTOB M HMX OCHOBAaHHUM IO HECYIICH
CIIOCOOHOCTH HEOOXOJMMO BBIMIOJHATH HA OCHOBHBIE U OCOOBIE COYETAHUS
Harpy3oK, 1o jaegopManusM — Ha OCHOBHbIE COUECTAHMUSI.

7.1.5 Harpy3ku, BO3€HCTBHS, UX COUYETaHUS U KO3 UIMEHTHI HAJIS)KHOCTHU T10
HAarpy3ke TIpd pacdyeTe CBaWHBIX (PYHAAMEHTOB MOCTOB W THUAPOTEXHUYCCKUX
coopyxeHnii ciemyer npuaMMarhk corsacio CIT 35.13330, CIT 38.13330, CII
40.13330 u CIT 58.13330.

7.1.6 Pacuersl cBaii, cBaliHbIX (PYHIAMEHTOB U WX OCHOBAaHUHN CJEIyeT
BBITIOJIHATH C MCIOJIB30BAHUEM PACUETHBIX 3HAYCHUM XapaKTEPUCTUK MATEPUATIOB
U TPYHTOB.

PacueTHble 3HaueHUsT XapaKTEPUCTUK MATEpUAJIOB CBaidi M  CBAlHBIX
pOCTBEPKOB cienyeT npuHumath B cootBerctBuu ¢ CII 16.13330, CIT 35.13330,
CIT 40.13330, CIT 63.13330, CII 64.13330.

PacueTHble 3HAUYEHUS XAPAKTEPUCTUK TPYHTOB CIEAYET ONPEACIATh B
cootBercTBUM ¢ ['OCT 20522, pacuerHble 3HaueHUs KOA(DPUIMEHTOB MOCTEIH
ITPYHTA C;, OKPYXXalOLIEro CBalw, CIEAyeT NPUHUMATh B COOTBETCTBUH C
npwioxkenueM b.  Jlomyckaercs  ompeneneHue ¢; MyTEM  YHUCIEHHOIO
MO/ICJIMPOBAHUS.

PacueTtHbie CONPOTUBIEHUSI TPyHTA IOJ HUXHUM KOHIIOM cBaM R u Ha
OokoBoO#l moBepxHOCTH cBam fi ciaemyer ompenenste mo 7.2 wim 7.3, a Takke
pacyeToM ¢ IPUMEHEHUEM YUCIEHHOTO MOAECIMPOBAHUS.

[Ipy Hanuuuu pe3ynbTaTOB TIOJICBBIX HCCIEIOBAHUM, TMPOBEICHHBIX B
COOTBETCTBUM C 7.3, HECYIIyI0 CIIOCOOHOCTh TPyHTa OCHOBAaHMS CBail clielyeT
ONPENIENATh C YYETOM JAHHBIX CTATUYECKOIO 30HIUPOBAHMS TPYHTOB, UCTIBITAHUI
IPYHTOB 3TAJIOHHBIMU CBasIMU WJIU 110 JJAHHBIM IMHAMUYECKUX UCTBITAHUI CBail. B
Cly4ya€ MPOBEACHHUS HCIBITAHUM CBald CTAaTUYECKOM HArpy3KOW HECYIIYIO
CIIOCOOHOCTh TPYHTa OCHOBAHHS CBaW CIEAYeT MPUHUMATh MO pe3yJibTaTaM dTHUX
WCIIBITAHUM, YUYUTHIBas 7.3.

7.1.7 Pacuer cBail ¥ CBailHBIX POCTBEPKOB MO MPOYHOCTUA MaTepuala JI0IKEH
BBITIOTHATHCS IO COOTBETCTBYIOIIUM HOPMATUBHBIM JOKYMEHTAM.

PacueTr snemMeHTOB kelie300€TOHHBIX KOHCTPYKUMU CBailHBIX (DYyHIaMEHTOB
1o 00pa30BaHUIO U PACKPBITHIO TPELIMH CJIEAYET BBIOJHITH B COOTBETCTBUH C
CII 63.13330, a1 MOCTOB M THAPOTEXHUUECKUX COOPYNKEHUN — TaK¥KE C yUETOM
CIT 35.13330 u CIT 40.13330 cOOTBETCTBEHHO.

7.1.8 Ilpu pacuere cBail Bcex BHAOB IO MNPOYHOCTH MaTepuaia CBaro
JIOMYCKAEeTCsl pacCMaTpUBaTh KaK CTEPXKEHb, KECTKO 3alleMJICHHbIH B T'PYHTE B
CEUCHHMH, PACIOJIOKEHHOM OT TIOJOIIBBI POCTBEpPKA Ha PpacCTOSHHH g,
orpenensieMoMm 1o hopmyJie

I =lo +—2 (7.1)

€
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rae lo — mmMHA ydyacTka cBau OT MOJOMIBBI BBICOKOI'O POCTBEpKA JIO YPOBHS
IUTAaHUPOBKU TPYHTA, M;
ol — Koapurment aedopmarmu, 1/m, onpenensieMplil Mo npuiokeHuto b.

Ecnu st OypoBbIX cBail M CBail-000JI0YEK, 3aryIyOJICHHBIX CKBO3b TOJIILY
HECKAJILHOTO TPYHTA W 3aJIeJIaHHBIX B CKaIBHBIA TPYHT, oTHOmmIeHHe 2/o > h, To
cnenyer npunuMath lp = lp + h (tme h — royOuna morpy»eHusi cBau WIM CBau-
000JIOYKH, M, OTCUMTHIBaeMasi OT €€ HIKHETO0 KOHIA JO YPOBHS IUIAHHUPOBKH
IPpyHTa MPU BBICOKOM POCTBEPKE, MOJIOIIBA KOTOPOTO PACIOJIOKEHA HaJl TPYHTOM,
¥ JI0 TIOJIOIIBBI POCTBEPKA MPH HU3KOM POCTBEPKE, MOJOIIBA KOTOPOTO OMHPAETCS
WK 3ariay0JieHa B HECKaJIbHBIE TPYHTHI, 38 HCKIIIOUEHUEM CHIIbHOC)KMMAEMBbIX).

[Ipyu pacduere 1O NPOYHOCTH MaTepHaia OypPOUHBEKIMOHHBIX CBai,
MPOPE3aAI0IINX OYECHb CUIIBHO JeOopMHUpyEeMble TPYHTHI ¢ MoayJieM jaedhopmaiuu
E <5 MIla, pacueTHyto JUIMHY CBail Ha MPOMOJIBHBIA M3THO |g B 3aBUCUMOCTH OT
auaMeTpa cBail d ciieyeT MPUHUMATh PAaBHOM:

npu E <2 MIla lg = 25 d;

npu 2 <E<5Mllalg=15d.

B cnydae, ecium |y mpeBbliaeT  TONMIMHY CJIOSL  OYEHb  CHJIBHO
nedopmupyemoro rpyHTa hg, pacueTHyo JUIHHY ClIeAyeT NPUHUMATh paBHO# 2hy.

7.1.9 Ilpu pacyere HaOMBHBIX, OYpOBBIX CBail U OaperT (KpoMe CBaii-CTOJIOOB U
OypOOITYCKHBIX CBail) MO MPOYHOCTH MaTephaja pacyeTHOE COMPOTUBIICHUE OETOHA
ClieyeT TMPUHAMATh C TIOHDKAIOMMM KOA(hGHUIIMEHTOM YCIOBHM paboTel Yo = 0,85
(cootBerctBYET Yp3 CII 63.13330), yuuThBatommM OETOHMPOBAHHUE B Y3KOM
NPOCTPAHCTBE CKBAKUH U OOCAaHBIX TpyO, M JIOMOJHUTEIHLHOTO TOHMKAIOIIETO
k02 duIeHTa y'ch, YIUTHIBAIOIIETO BIMSIHUE CIIOCO0A MPOM3BOICTBA CBAMHBIX PaOOT:

a) B TJUHUCTBIX TPYHTAaX, €CIU BO3MOXHBI OypeHHE CKBOXHH U
OETOHMpPOBAaHUE HMX HACyX0 0€3 KpEIUIeHHWS CTEHOK MpH TMOJOXKEHUH YPOBHS
MOA3EMHBIX BOJI B IIEPUOJ] CTPOUTEIIBCTBA HUKE TIATHI CBai, Y'cp = 1,0;

0) B rpyHTax, OypeHHe CKBaXWH M OCTOHUPOBAHHE B KOTOPBIX IMPOU3BOIST
HACyX0 C MPUMEHEHUEM M3BJIEKAEMbIX 00CAHBIX TPYO WMJIM MOJBIX IIHEKOB, Y'ch =
0,9;

B) B IpyHTax, OypeHHE CKBAKUH U OCTOHUPOBAHHE B KOTOPBIX OCYLIECTBISIOT
NIpY HATMYMH B HUX BOJBI C TPUMEHEHUEM M3BJICKAEMBIX 00CATHBIX TPYO FUTH TIOJIBIX
IITHEKOB, Y's = 0,8;

I) B TpyHTaX, OypeHue CKBaXXUH U OETOHUPOBAHUE B KOTOPBIX BBHITOJHSIOT MO/
[JIMHUCTBIM PAcTBOPOM WJIM TOJA U3OBITOYHBIM JaBjieHuEM BOjbl (0e3 00caIHbIX

py0), Y'ep = 0,7.

IIpumeuanus

1 BeroHupoBaHue cBail mMoj BOAOH MIM TOJA TJIMHUCTBHIM PAaCTBOPOM CJIEIYET HMPOU3BOIUTH TOJIBKO
METOJIOM BEpTHKAIBHO nepememnaeMoit Tpyos! (BIIT) niu ¢ momorpo 6ETOHOHACOCOB.

2 Koaddurment yp, (CIT 63.13330) B pacuerax ciemyeT IPUHUMATH PaBHBIM 1.

7.1.10 PacyeThl KOHCTPYKIMH CBail BCeX BHUIOB CJEAYET MPOU3BOAUTH Ha
BO3JICHCTBUE HArpy30K, MepeIaBaeMbIX Ha HUX OT COOPYKECHHS, a MPEIBAPUTEIIHLHO
U3rOTOBJICHHBIX (3a0MBHBIX) CBaii, KpOME TOT'0, HA YCHJIMS, BO3HUKAIOIIME B HUX
OT COOCTBEHHOTO Beca MPU U3TOTOBJICHUH, CKIaAUPOBAHUU, TPAHCIIOPTUPOBAHUH,

15



CII 24.13330.2021

a TaKKe IpU MOoJbeMe Ha KOIep 3a OJHY TOUKY, YAaJEHHYIO OT I'OJIOBHI CBail Ha
0,3l (rme | — mvHa cBan).

[Ipu sTOM ycunue B cBae OT BO3ACHCTBUS COOCTBEHHOTO Beca CIEIyeT
OIIPENENATH C Y4eTOM KOd(PPHUIHEHTa TUHAMUYHOCTH, PABHOTO:

1,5 — npu pacyeTe 1o MPOYHOCTH;

1,25 — mpu pacuere o 00pa30BaHUIO U PACKPBITUIO TPEILIUH.

B stux ciayyasx ko3h@dUIMEHT HaIeKHOCTU MO HArpy3ke K COOCTBEHHOMY
BECy CBaM MPUHUMAIOT PABHBIM €IUHUIIE.

7.1.11 [lomyckaemyro Harpy3ky Ha cBaio Fglycg B cocTaBe QyHIaMeHTa WU
OJMHOYHYIO CBAIO CIIEAYET ONMPEACIATh UCXOAS U3 YCIOBUS

v N<id (7.2)

rane N — pacdeTHas Harpyska, nepeaaBacmas Ha CBal0 OT HauOoJiee HEBBITOJHOTO
COYETaHUs HArpy3oK, JEHCTBYIOIIMX Ha (YHIAMEHT, ompereiseMas B
cootBeTcTBUH C 7.1.12;

Fq¢ — mnpenenbHOE COMPOTUBIEHHWE TPyHTAa OCHOBAaHUS OJMHOYHOM CBaw,
Ha3bIBAEMOE B JIaJIbHEUMIIEM HeECyllled CHOCOOHOCThIO CBaul U
OTpeAeIsieMOe B COOTBETCTBUU € 7.2 u 7.3;

Yn — KOIPOUUIKMEHT HAACKHOCTH IO OTBETCTBEHHOCTH COOPY>KCHHS,

npuauMaemslil o 'OCT 27751, Ho He MeHee 1;

Ye.g — KOOPPUIMEHT HAZEKHOCTH 110 TPYHTY, IPUHUMAEMbIN paBHBIM:

1,2 — ecnu Hecymias COCOOHOCTH CBadh OMpENeNieHa IO pe3yJibTaram
TIOJIEBBIX UCIBITAHUN CTATUYECKON HATPY3KOM;

1,25 — ecaum Hecymas CIOCOOHOCTh CBaWl OIpEACICHa PacyeToM II0
pe3yJibTaTaM CTaTUYECKOTO 30HJIMPOBAHMS TPyHTA WIM MO pe3yjbTaram
JMHAMUYECKUX UCIIBITAHUNA CBau, BBIMIOJHEHHBIM C YYETOM YIPYTHUX AedopMaiinii
IPYHTA, a TAKXKE IO PE3YJbTATaM IOJEBBIX UCIBITAHUN TPYHTOB 3TAJIOHHOM CBaec
WJIN CBAcH-30HI0M;

1,4 — ecnu Hecylias CHOCOOHOCTh CBaW OINpENESieHa pacyeToM C
MCIIOJIb30BaHUEM TAOJHUIl HACTOSIIIIETO CBOJIA MPABUJI, B TOM YUCIIE [0 PE3yJIbTaTam
JTUHAMUAYECKUX MCTIBITAHUN CBai, BHIMOJIHEHHBIX 0€3 ydeTa ynpyrux aegopManuii
IPYHTA,

1,4 (1,25) — nis (yHAaMEHTOB OMOpP MOCTOB IPU HHU3KOM POCTBEPKE, Ha
BUCSTYMX CBasiX (CBasX TPEHUSI) M CBAasIX-CTOMKAX, a MPHU BBICOKOM POCTBEPKE — TOJIBKO
MIPU CBAsIX-CTOMKAX, BOCHPUHUMAIOIINX CKUMAIOIIYI0 HArPY3Ky HE3aBUCHMO OT YHCIIa
CBaii B pyH/IaMeHTe;

15 — ecim Hecymas CIIOCOOHOCTH CBaWl  OIPEICNICHa pacueToM C
WCMOJIb30BAHUEM  KOMITBIOTEPHBIX ~ MpPOrpaMM HAa  OCHOBAaHMM  YHCJIEHHOTO
MOJICTTUPOBAHUSL.

s pyHIAaMEHTOB OMOpP MOCTOB W THAPOTEXHUYECKMX COOPYXKEHUU TMpH
BBICOKOM HWJIM HU3KOM POCTBEPKE, IMOJOIIBA KOTOPOTrO OMHPACTCS Ha OYE€Hb CHIIBHO
neopMupyeMbie TPYHTBI, M BHUCSYMX CBasX, BOCIPUHUMAIOIINX CXKUMAIOIIYIO
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Harpy3Ky, a Tarke IS JIFOOBIX COOPY)KEHHU MPH JIFOOOM BHIIE POCTBEPKA U BHCSIMX
CBasiX M CBAasIX-CTOMKAaX, BOCHPHMHUMAIONIMX BBIJEPIHBAIOIIYIO HArPy3Ky Yeg
NPUHUMAIOT B 3aBUCHMOCTH OT YHCTIa CBail B )yH/IaMEHTE:

ITpu 21 cBae u 6onee — 1,4 (1,25);

or 11 nmo 20 cpait — 1,55 (1,4);

« 6 « 10 « - 1,65(1,5);

« 1 «5 « —175(,6).

Jlnst pyHIaMEeHTOB W3 OIWHOYHOW CBaW TOJ KOJOHHY TpU HArpy3Ke Ha
3a0MBHYIO CcBar0 kBajapaTHoro cedenus 6onee 600 kH, HaOuBHyi0 mim OypoByrO
cBato — Oosiee 2500 kH, 3Hauenue K03 puIirenTa y 4 cieyeT IpUHUMATh PaBHBIM
1,4, ecnu Hecymiasi CioCOOHOCTH CBaM OIpeEJEeHa MO Pe3yiabTaTaM HCIbITaHUN
CTaTUYECKOW Harpy3koil, u 1,6, eciiu Hecylllas CIOCOOHOCTh CBaW OIpe/esieHa

JPYTUMU CIIOCOOAMHU.

IIpumeuanus

1 B ckoOkax IpuBENEHBI 3HAYCHUS Y.g U ClIydas, KOTAa HECyIllas CIOCOOHOCTh CBaW ONpEneNeHa II0
pe3ynbTataM MOJNEBBIX WCIBITAHMA CTATHYECKOW HArpy3KOH WM pacyeToM II0 pe3yJbTaTaM CTaTHIeCKOTro
30HIUPOBAHMSA TPYHTOB.

2 Ilpu pacderte cBaif Bcex BUIOB KaK Ha BJABIMBAIOIIYE, TAK M HA BBIICPTHBAIOIIIE HAIPY3KH MPOJIOJIBHOE YCUIIHE,
BO3HHKAIOIIEE B CBAC OT PacueTHOM Harpy3ku N, clielyeT onpesersiTs ¢ y4eToM COOCTBEHHOTO BeCa CBaH, IPUHUMAEMOTO
¢ K03 pUIIEHTOM HaIeKHOCTH 10 Harpy3Ke, yBEINIHBAIOIINM PACUETHOE YCHIIHE.

3 Ecnu pacuer cBaifHbIX (DyHIAMEHTOB NPOM3BOJIUTCS C yYETOM BETPOBBIX U KpPAHOBBIX HAarpy3ok, TO
BOCIPUHUMAEMYI0 KpallHHUMH CBasMH PacueTHYIO Harpy3Ky JoIyckaeTcs HoBbimaTh Ha 20 % (kpoMe GpyHIaMEeHTOB
OTIOP JIMHUH SIEKTPOTEpeIauHn).

4 Ecnu cBau (hyHAaMeHTa ONOPHI MOCTa B HANPABJICHUH JCHCTBUS BHELUIHUX HAarpy30K o0pa3yloT OJUH HIIH
HECKOJIBKO PSIIOB, TO IIPU yueTe (COBMECTHOM MM Pa3/ieIbHOM) Harpy30K OT TOPMOXKEHUS, NaBJICHUS BETpa, JIbJaa U
HaBaja CyJl0B, BOCHIPHHUMAaEeMbIX Hanbosee Harpy>KeHHOW CBacH, pacuyeTHYI0 Harpy3Ky AOITyCKaeTcs MOBBINIATh Ha
10 % mipm yeTkIpex cBasix B psay 1 Ha 20 % npu BocbMu cBasix U 6osee. [Ipn mpomMeKyTOYHOM Yunciie cBail MpOLIeHT
MOBBIIIEHHS PACUETHONW HArpy3KH ONPEIEISIIOT HHTEPIIOIIIEH.

5 Ilpu pacuere cBam B cocTaBe OOJIbIIEpa3MEpPHBIX KYCTOB M IIOJIEH CBail HA OCHOBAaHMM YHCICHHOTO
MOJICTIMPOBAHUS JIOIYCKAeTCsl yYYUTHIBATH BO3MOXHOCTh YBEJIHMYEHHUS NPEACIHFHOTO CONPOTUBICHHUS TpPyHTa
OCHOBAHMSI CBau 110 CPABHEHUIO C TPEIEIbHBIM CONPOTHBIICHHEM I'PYHTa OCHOBAHMS OAWHOYHOM CBau.

7.1.12 JIns mpenBapUTENbHBIX PAacYETOB PacUYETHYIO Harpy3ky Ha cBaro N,
kH, cnemyer omnpenensTs, paccMarpuBasg (pyHOAMEHT Kak Tpynmy CBaid,
OOBEAMHEHHYIO KECTKUM PpPOCTBEPKOM, BOCHPUHUMAIOIIMM BEpPTUKAJIbHBIE U
TOPU30HTAJIbHBIE HArPY3KU U U3TMOAIOIUE MOMEHTHI.
Jlnst yHIaMEHTOB C BEPTHKAIbHBIMK CBAasIMU PAaCUETHYIO Harpy3Ky Ha CBalo
JIOMYCKaeTCs ONPEAEIATh 1Mo (hopmyJie
n- Zyi2 B inz |
rae Ng — pacueTHas cxxumaroias cuia, KH, nepenaBaemasi Ha CBailHbIM pOCTBEPK B
YPOBHE €ro IOJOIIBBI,

My, My — nmepenaBaeMble Ha CBalHBIN POCTBEPK B IUIOCKOCTH IOZOILIBBI pPAaCUETHBIE
u3rudaromnme MOMeHThl, KH-M, OTHOCUTENBHO TJIABHBIX I[EHTPATbHBIX

OCeM X M Y IU1aHa CBAM B INIOCKOCTH MOJOIIBBI POCTBEPKA;

N — 4uCIIO cBail B PyHIaMEHTE;

X, Y — pacCTOsIHUS OT IJIABHBIX OCEW IO OCHU KAXKIOW CBau, JJI1 KOTOPOH BBIYUCIISIEOT

pacueTHYIO Harpys3Ky, M;
Xi, Yi — pacCTOSIHUS OT IJIaBHBIX OCEM JO OCH KAXKJIOW CBau, M.

N (7.3)
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11 puMcecUYaHUCEC— OKoHYaTeIbHEIC pacyeThL (byH[[aMeHTOB cJIeayeT npoBOJAUTHL C MPUMCHCHUCM
YHUCJICHHBIX METOIOB.

7.1.13 JIns coopyxennii knaccoB KC-1 u KC-2 ropuzoHTanpHyo Harpysky,
JIEUCTBYIOILYIO Ha (PYHIAMEHT C KECTKHUM POCTBEPKOM C BEPTHUKAJIBHBIMU CBasMU
OJIMHAKOBOTO TOTMEPEYHOTO CEUYEHUs, JIOMYCKAETCs TMPUHUMATh PABHOMEPHO
pacrpezieiecHHON Mexay Bcemu cBasMu. st coopyxkenuit kiacca KC-3 pacuetsl
CJIelyeT NPOBOAUTH C YYETOM B3aMMHOI'O BIIMSIHUSI CBail B KyCTe.

7.1.14 TIpoBepka yCTOWYMBOCTH CBalHOTrO (pyHJaMEHTAa U €r0 OCHOBAHMUS
JIOJDKHA BBITIOMHATBCST B cootrBeTcTBHM ¢ CII 22.13330 ¢ yuerom aeicTBus
JOTIOTHUTENBHBIX ~TOPU3OHTAIBHBIX pPEAKIUA OT CBad, MNPUIOKEHHBIX K
CIABUTAEMOM YaCcTHU TPYHTA.

7.1.15 CBau u cBaifHble (PyHIAMEHTBHI CIEIYET PACCUUTHIBATH MO MPOYHOCTU
MaTepHuaia U MPOU3BOIUTH MPOBEPKY YCTOWIMBOCTH (PYHIAMEHTOB MPHU JICHCTBUU
CHJI MOPO3HOTO IY4YEHHS, €CIU OCHOBAaHWE CIIOKCHO IMYYHHUCTHIMH TPYyHTaMHU
(mpunoxenwue I).

7.1.16 Pacuer cBaii U CBaiHBIX (YHIAAMEHTOB IO JAchOPMANHSIM CIEIyeT
BBITIOJIHATH UCXO/IS U3 YCIIOBUS

S < S, (74)

rze S — coBMecTHas Aedopmanus cBau, CBAaiHOTO (PyHAaMEHTa U COOPYKEHUS
(ocangka, mepeMelnieHne, OTHOCUTENbHAs Pa3HOCTh OCAJ0K CBail, CBalHBIX
(GyHIaMEHTOB H T. I1.), ONIpeessieMast pacueToM ¢ yderom 7.1.4, 7.1.5, o 7.4
Y TIPUJIOKEHUIO b;
Sy — TpeneNibHOe 3HaYeHHe COBMECTHOM JeopMaliii OCHOBaHMS CBau, CBAltHOIO
(yHIaMEHTa W COOPY’)KEHHS, YCTaHaBIMBAEMOE B COOTBETCTBHHM C
CIT 22.13330, a gy moctoB — CIT 35.13330.

7.1.17 1lpu HEOOXOIUMOCTH BBITIOJHEHUS OILICHKA JKOHOMHUYECKOU
3 PEKTUBHOCTH TEXHUUYECKUX PEIICHUH TMpU PEKOHCTPYKIUHU, KamUuTaJIbHOM
PEMOHTE WM TMPOBEACHUU 3AIUTHBIX MEPONPUATHNA OT MPUPOAHBIX U
TEXHOTE€HHBIX BO3JCHCTBUH, a TakKe MPU HOBOM CTPOUTENBCTBE, KaK B MEPUOJ
MpoBeNeHusl padOT, TaKk W TPH TOCIEAYIONIe HOPMAaTUBHOW JKCIUTyaTalluu
COOPY’KEHUs, €€ CIEAYET BBIIIOIHATh B COOTBETCTBUU C METOJAUKOM, PUBEACHHON
B MIPUJIOKEHUU A.

7.2 PacyeTHbIe MeTO/AbI ONPe/ieIeHNs Hecylleil cnocoOHOCTH CBaM

Ceau-cmoiiku

7.2.1 PacueTHble METOABI CJIEAyEeT HUCHOJb30BaTh JUIsl OLIEHKH HecylleH
CIIOCOOHOCTH CBal-CTOEK MpU MNPOEKTUPOBAHUU COOPYKEHUH BCEX YpOBHEH
OTBETCTBEHHOCTH.

Hecymyto cnocobnocts Fq, kH, HaOuBHOii u  OypoBoil  cBaii,
B3aMMOJICUCTBYIOIIMX CO CKaJbHBIM IPYHTOM, a TaKke 3a0MBHOW CBau U CBau-
000JIOUKH, ONUpAIoLIEHCs Ha CKaldbHBIA WM caaboaedopMUpyeMbIil TPYHT,
NPUHUMAIOT PAaBHOM HeCylled CIMOCOOHOCTHM OCHOBAaHHS MOJ HMXHUM KOHLIOM
cBan de
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Fd = de. (7.5)

Hecymryro criocoOHOCTh OCHOBaHUS TOJT HUKHUM KOHIIOM cBau Fg, crmemyer
OTIPEETATh, UCIIONB3YsI PACUETHOE CONMPOTHBIICHUE TPYHTA MO/ HIDKHUM KOHIIOM
cBau, 1o hopmyie

Fab = 7. R 4, (7.6)
r7e Y. — Ko3pUIUEHT yCIOBUN pabOThI CBau B TPyHTE, IPUHUMAEMbIN PaBHBIM 1;

R — pacyeTHOe CONPOTHBICHHE TPyHTa MOJ HIKHUM KOHIIOM CBaW-CTOMKH,

klla;

A — nIomaas ONUpaHus Ha IPYHT CBau, M2, IPUHUMAeMast JUIsl CBall CIUIOIIHOTO
CEUEHHS U TOJIBIX CBAall C 3aKPBHITHIM HI)KHUM KOHIIOM PaBHOM TUIOIIA M
MOMNEPEYHOI0 CEYEeHUs OPYTTO, JJISI MOJBIX CBall KPYIJOro CEYEHUs C
OTKPBITBIM HWKHUM KOHIIOM M CBai-000JOYEK — PaBHOM IUIONIAIU
MONIEPEYHOr0 CEYEHUS] HETTO NpPU OTCYTCTBUM 3allOJHEHUS HMX TIOJIOCTH
OETOHOM M PaBHOM IUIOIIAIM MOMIEPEYHOr0 CeYeHUs1 OPYTTO NpH 3aN0JTHEHUN
ATOM MOJOCTH OETOHOM Ha BBICOTY HE MEHEE TPEX €€ AUaMETPOB.

Jlnst HaOuBHBIX, OYpPOBBIX CBail U CBaii-000JI0YEK, 3aMOIHSIEMBIX OETOHOM,
OINMPAIOIINXCS HA HEBBIBETPENbIE CKaJbHbIE IPYHTHI (0€3 c1adbIX MPOCIOeK) Ipu
ls < 0,5 M, R cieayeT onpeaensaTs mo Gopmyiie

R
R=R, =—o" (7.7)
7y
rac Rm — pacCdCTHOC COIIPOTHUBJIICHHC MACCHBA CKaJIbHOI'O I'pyHTa IMOA HWKHHUM
KOHIIOM CBau-CTOMKH, omnpenensemoe mno R.,n — HOPMaTUBHOMY

3HAQYEHUIO IIpelesla IPOYHOCTHM Ha OJHOOCHOE CHXKAaTHE MacCuBa
CKAJIBHOIO  TIpyHTa B  BOJOHACBIIIEHHOM  cocrosiHuM,  Klla,
OIpeeIIeEMOMY, KaK IIPABUIIO, B ITOJIEBBIX YCIOBUIX;
Yy — KO3 GUIUEHT HaJIeKHOCTH 110 TPYHTY, IPUHUMAEMbIi paBHbIM 1,4.
JIns mpenBapUTENbHBIX PAaCYETOB OCHOBAaHWWM COOPYKEHHM BCEX YPOBHEU
OTBETCTBEHHOCTH 3HAYEHHS XapaKTepUCTHK Rm u R..,n Jomyckaercs mpuHMMATH
paBHBIM

Rm = R¢ Ks; Rc,m,n = Rc,n Ks,

rne Rc 1 Rcn — COOTBETCTBEHHO pacyeTHOE M HOPMATHUBHOE 3HAYEHUs Tpesena
NPOYHOCTH HA OJHOOCHOE CXaTue CKaJbHOIO TIpyHTa B
BOJIOHACBIIICHHOM  coctosiHuM, klla, ompenensitorcsa 1o
pe3yapTaram VCIIBITAHU U 00pa3moB OTJIEJIbHOCTEN

(MOHOJIMTOB) B JTAOOPATOPHBIX YCIOBUSIX;
Ks — koodduimeHT, yuuTHIBAIOIMIA CHM)KEHHE TPOYHOCTH BBHILY

TPEIIMHOBATOCTH CKAJILHBIX TPYHTOB, MPUHUMAEMBI 10 TaOmIe
7.1.

IIpumeuanwune — [Ipn onupannu 3a0MBHBIX CBail Ha crabomedopMUpyeMble TPYHTHI, AT KOTOPBIX HE
3aJJaHO 3HAYEHHE TpeJieia MPOYHOCTH Ha OTHOOCHOE CXKATHE, JOMyCKAeTCsl MPUHUMATh BeMinHy R mo Tabmure 7.2 xak
JUISL TPAaBENHCTHIX TIECKOB C TMOBBIIAmOmuM KkKodddurmentom Ep/Ew, tme Eyp, — Momyns medopMmanun
cnabonedopmupyemoro rpyHTa, a Exg — 50 Mlla.
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Tabaupma 7.1

CreneHb TPEIMHOBATOCTH IToka3arens kayecTBa Koaddurnment camxenus
nopoasl RQD, % npoyHocTu Ks

Ouenb c1aboTpeIMHOBATHIC 90-100 1
CrnaboTpenmHoBaTbie 75-90 Or 0,60 mo 1,00
CpenHerpenmHoBaThie 50-75 Cs. 0,32 « 0,60
CHUITBHOTPEIIMHOBATHIC 25-50 0,22-0,32
OueHb CHIIBHOTPEITMHOBATHIC 0-25 0,22

IIpumeuanusa

1 bonbummm 3HadenusiM RQD cootBetcTByIOT 60bIIME 3HaYEeHUS K.

2 Jlns npomexyTounbix 3HaueHui RQD koaddumment Ks onpenensercsi HHTEPHIOSIHMESH.

B mo0om ciyuae 3Hauenue R cnenyer npunumMath He 6osee 20 000 xlla u He
MEHEE BEJIUYMHBI PACUETHOIO CONPOTUBJIECHUS IOJ HWKHUM KOHIOM CBauWl IS
KPYIHOOOJIOMOYHBIX TPYHTOB C M€CYAHBIM 3aIIOJIHUTENIEM U C YTIIOM BHYTPEHHETO
TpeHus @) = 32° cormacHo 7.2.7.

PacueTHOe cOnpOTUBIEHUE CKaIbHOrO rpyHTa R 111 HAaOMBHBIX U OypOBBIX
CBail U CBail-000JIOYEK, 3aIMOJIHAEMBbIX OCTOHOM U 3aJIeJTaHHBIX B HEBBIBETPEIIbII
CKaJIbHBII TPYHT (0€3 cnadbIX IpOCIoeK) He MeHee ueM Ha 0,5 M, onpenensercs mno

dbopmyiie

R=R_ 1+0,4;i , (7.8)

f

riae Ry — onpeaensiercs mo Gopmyie (7.7);
ls — pacueTHas rayOMHA 3ae)IKKM HAOWBHOM U OYPOBOI CBau M CBau-000J0YKH
B CKaJIbHBIN IPYHT, M (pUCyHOK 7.1);
di — HapyXHBIH JTUAMETp 3aJCIAaHHON B CKaJbHBIA IPYHT YaCcTH HAOMBHOW U
OypoBO# CBail 1 CBaU-000JIOYKH, M.

lQ

== [oF

I
tr I— 7 T —— 7 T 1

Q — BepruKanbHas Harpy3Kka Ha cBaio; Qp — BEpTUKAIbHAS Harpy3Ka, BOCIpUHUMaeMas msitoi cean, Q = Qp

Pucynok 7.1 — OnupaHue cBaM HA CKAJbHbIN TPYHT
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I
d
3uauenue (akropa 3armyonenus 1+ 0,4—d pUHAMAaETCs He Ooitee 3.
f

Jlns  cBail-000J04€K, pPAaBHOMEPHO  ONUPAEMBIX HA  [OBEPXHOCTH
HEBBIBETPEJIOrO0  CKaJbHOTO  TPyHTa, MPHUKPBITOTO  CIOEM  HECKAJIbHBIX
HEPa3MbIBAEMbIX TPYHTOB TOJIIIMHON HE MEHEE TPEX AUaMETPOB CBAU-O0O0JIOUKH —
pacueTHOE CONPOTHUBIICHUE CKAJILHOTO TpyHTa R ompenensercs o ¢popmyne (7.8),

I
npuHuMas Gakrop 3arimyoaeHus 1+ 0,4di PaBHBIM €IMHHUIIE.
f

[Ipumeuanue — [Ipu HaATMUUK B OCHOBaHWY HAOMBHBIX, OYPOBBIX CBall M CBaii-000JI0UEK BBHIBETPEJbIX, a
TaKXKe Pa3MArdaeMbIX CKaJbHBIX IPYHTOB MX IIpeJesl MPOYHOCTH Ha OJHOOCHOE CXKAaTHe CIeAyeT NPUHUMATh IO
pe3yibTataM HCIBITAaHWH LITaMIIaMH WM IO pe3yJbTaTaM HCIBITAHUH CcBail M CBaif-000J0YeK CTaTH4ecKou
Harpy3koi.

7.2.2 ]lns mpenBapUTENbHOM OLIGHKH Hecymed crnocodHoctu Fy cBawm,
IIPOPE3AIOIIEH TONILY CKaJbHBIX I'PYHTOB, €€ BEJIMUMHY JTOIYCKAETCS OMPEACIAThH
C YYE€TOM pAacueTHOTO COINPOTHUBIEHUS TPYHTOB OCHOBaHUS Ha OOKOBOM
IIOBEPXHOCTH CBaW COTJIACHO MPUJIOKEHHUIO /.

7.2.3 Jlns pacueToB ocHOBaHU# coopyxenuit kiaccoB KC-3 u KC-2, a Takxe
OCHOBaHUI, CJOXEHHBIX BBIBETPENIBIMM, pa3MArd4aeMbIMH, CO  CJIaObIMU
IPOCIOMKAMU CKaJbHBIMU TPYHTaMH, HECYIIyI CIIOCOOHOCTb CBau-CTOWKH Fy
CJIeAy€eT MPUHUMATBh 110 PE3yJIbTaTaM UCIBITAHUM CBall CTATUYECKON HArpy3KOM.

Bucauue 3abuenuvie, 60asénusaemuoie ecex 6u006 u rcenezooemonnvle ceau-
0007104KU, nozpyrcaemoie 0e3 eblemKu cpyHma (3a0ueHnvle ceau mpeHus)

7.2.4 Hecymyrwo cnocobHocth Fy, kH, BUCSYEH 3a0MBHOI M BIaBIMBaeMOM
CBall W JKeNe300€TOHHOW CBaM-000JIOYKH, MOTPYyKaeMoil 0e3 BBIEMKH TPYHTa,
paboTaroiield Ha BJABJIMBAIOUIYI0 HArpy3Ky, CJIEAYeT OMNPENEsaTh KaK CyMMy
pPacCUYETHBIX COMPOTHUBIICHUM TPYHTOB OCHOBAHUS 1Ol HUKHUM KOHIIOM CBau U Ha
ee OOKOBOM MOBEPXHOCTH MO (popmyiie

Fq= Ve ('YR,RRA + UZ'YRyf fihi), (79)

r7e Yc — KO3 (UIHUEHT yCIOBHI padOThI CBau B IPYHTE, IPUHUMAEMBbIN paBHBIM 1.
IIpumedanue— Koabpdumuent ycnosuit padboTsl ye B popmynax (7.9) u (7.12) cieayer npuHAMATD: IS
HOPMaJIbHBIX IPOMEKYTOUHBIX OIOP JUHUH 3eKTponepeaun 1,2, a B ocTanbHbIX ciaydasx 1,0;
R — pacueTHOe CONpOTUBIECHHE TPyHTa MOJ HMKHUM KOHIIOM cBau, Klla,
MIpUHUMaeMoe 110 Tabmuie 7.2,
A — mmoniagep onupaHus Ha TPYHT CBaw, M?, IpUHAMAaeMas 10 IIIOIIaIH
MOTIEPEYHOTO CEUYCHHsSI CBaW OPYTTO WUIM MO IUIOMIAIHU TMOTEPEUYHOTO
CeueHHUs KaMy(IETHOTO YIIUPEHUS MO €ro HauOOJbIIEMY AUAMETPY, WU
IO TUIOIIAIM CBAau-000JIOYKH HETTO;
U — HApyKHbIM IEPUMETP MONEPEUHOTO CEYEHUS CTBOJIA CBAH, M;
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fi — pacueTHOE compoTHBIIEHUE I-TO CJIOSI TPYHTa OCHOBAaHUS Ha OOKOBOM
noBepxHocTH cBau, klla, mpuHrMaemoe no Tadnuue 7.3;

hi — TonmmHa I-TO CIOS TPYHTA, CONpPUKACAIOIIETOCS C OOKOBOIA
MIOBEPXHOCTHIO CBaH, M;

YRR> YRf — KOO(DUIMEHTHI YCIOBUI PabOTHI TPYHTa COOTBETCTBEHHO 0T HUKHUM

KOHIIOM M Ha OOKOBOW IOBEPXHOCTH CBaW, YYHUTHIBAIOIIME BIIHSIHHE
cioco0a TOTPY)KEHUSI CBaW HA pacCUETHbIE COMPOTUBICHUS TPyHTa U
IpUHUMAaeMble 1o Tadiuue 7.4.

B dopmye (7.9) cnexyer cyMMupoBaTh CONPOTHBIICHHS TPYHTA IO BCEM €T0
CIOSIM, TPOWIECHHBIM CBacl, 3a MCKIIOYEHUEM CIIy4acB, KOTJa IPOEKTOM
IpeIyCMaTPpUBACTCSl TUIAHUPOBKA TEPPUTOPUM CPE3KON MIIM BO3MOXKEH Pa3MbIB
rpyHTa. B 3THX cioydasx cieayeT CyMMHpOBATh COMPOTHBICHHUS BCEX CJIOEB
I'PYHTA, PacHOJIO’KEHHBIX COOTBETCTBEHHO HM)KE YPOBHSI IUIAHUPOBKHU (CPE3KH) U

JHa BOJOCMa II0CIIC €ro MECTHOI'O pa3MbIBa IIPpHU paCUCTHOM ITaBOJKE.

IIpumeuanus

1 Hecyuryto ciocoOHOCTh 3a0MBHBIX OYyJIaBOBHIHBIX CBail clienyeT onpenensith no gopmyse (7.9), npu sTom
3a MIEPUMETp U Ha y4acTKe CTBOJA CIEAyeT NPUHUMATh NEPUMETP MONEPEIHOTO CEYECHHs CTBOJIA CBAaM, HA yYaCTKE
VIIMPEHHsT — MEepUMETp MOIEPEeYHOTro CedYeHHs yIupeHus. PacuerHoe comportuBieHue fi rpyHTa Ha OOKOBOIA
MOBEPXHOCTH TAKHX CBAal HA y4acTKe YIIMPEHHUS, a B MECKaX M Ha YJacTKE CTBOJA CIEAyeT NIPUHUMATh TaKUM K€,
KakK JUIs cBail 0e3 yIIMpeHHs; B TJIMHHUCTHIX TPYHTaX CONPOTHBICHHE fi Ha ydacTke cTBOJIA, PACIIOIOKSHHOTO BBILIE
YIIUPEHUS, CIIEAYET IPUHAMATH PaBHBIM HYITIO.

2 Pacuernble conporuieHust rpyHToB R U fi B popmye (7.9) mist 1eccoBbIX TPYHTOB MPH TITYOUHE MOTPYIKSHHS
CcBaii Ooee 5 M clieyeT MpUHUMATH 10 3HAUCHUSM, YKa3aHHBIM B Tabimmax 7.2 u 7.3 mis riryousst 5 M. Kpome Toro, s
3THX TPYHTOB B CIIydae BO3MOKHOCTH HX 3aMauyHMBaHUsS pacdyeTHbIe conpoTusieHus R u fi, ykasanubie B Tabmumax 7.2 u
7.3, cieiyeT MpUHUMATh NIPH MT0Ka3aTele TEKY4YECTH, COOTBETCTBYIOIIEM MOJHOMY UX BOJJOHACHIICHHIO.

Tabauma 7.2

Pacuernbie conpotusnenus R, k[la, mox HIBKHUM KOHIIOM 3a0WBHBIX U
['ny6una BJIaBJINBACMBIX CBall U CBai-000JI0UEK, MOTPY’KaeMbIX 0€3 BRIEMKH I'PYHTA
MOTpyKEHUS TIECKOB CpeJHEN MIIOTHOCTH
HIKHETO cpenHen
I'paBCIUCTBIX | KPYITHBIX — MCJIKHUX |IIBIJICBATBIX —
KOHIIA CBaw, KPYITHOCTH
M TJIMHUCTBIX TPYHTOB MpU TIOKa3aTene TeKydecTu |, paBHOM
0 0,1 0,2 0,3 0,4 0,5 0,6
6600 3100 2000
3 7500 4000 3000 2000 1200 1100 600
6800 3200 2100
4 8300 5100 3800 2500 1600 1250 700
7000 3400 2200
5 8800 6200 4000 2800 2000 1300 800
7300 3700 2400
7 9700 6900 4300 3300 2200 1400 850
7700 4000 2600
10 10500 7300 5000 3500 2400 1500 900
8200 4400
15 11700 7500 5600 4000 2900 1650 1000
20 12600 8500 6200 % 3200 1800 1100
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25 13400 9000 6800 5200 3500 1950 1200
30 14200 9500 7400 5600 3800 2100 1300
35 15000 10000 8000 6000 4100 2250 1400
40 15800 10500 8600 6400 4400 2400 1500

IIpumeuanus

1 Hax yepToii naHbl 3HaueHUsI R 1S TECKOB, MOJT YUSPTOM — JUIS TIMHUCTHIX TPYHTOB.

2 B HacTosmied tabnuie u Tabnuie 7.3 riryOuHy NOTpYy>KEHHs HIXKHETO KOHIA CBaW M CPEIHION0 TITyOHHY
PAaCIONIOKEHUST CJIOSI TPYHTA MPH TIAHUPOBKE TEPPUTOPUH CPE3KOM, MOACHIIKOM, HAMBIBOM J0 3 M CleAyeT
MIPUHUMATE OT YPOBHS IPUPOIHOTO penbeda, a IpH cpe3ke, IMOACHIIKE, HAMBIBE OT 3 M — OT YCJIOBHOHW OTMETKH,
PAcCIIONIOKEHHON COOTBETCTBEHHO Ha 3 M BBIIIE YPOBHS CPE3KH WM Ha 3 M HIDKE YPOBHS ITOICHIITKH.

I'myOuHy morpy>keHus HIDKHETO KOHIIA CBaM M CPEIHIONI0 TIyOHHY PacHoIOKEeHHUS CIIOS TPYHTa B BOJIOEMeE
cleyeT PUHUMATh OT YPOBHS JIHA IOCIIE OOIIEro pa3MbIBa pacueTHBIM MTABOJKOM, Ha 00JI0TaX — OT ypOBHA
nmHa 00sT0Ta (KpOME HAJTMYHS B TEOJOTHUECKHX pa3pe3ax norpedeHHoro Topda) .

B ciyuwasx, korma ciekaBIIHECS HACBHITHBIE TPYHTHI HAa T€OJOTHYECKOM pa3pe3e PAcloJOKECHBI Hal
TOphOM, OHH YIAaCTBYIOT B IPUTPY3€ KOPEHHBIX TPYHTOB, & CJI€I0BATEIbHO 3HAUEHHs hj ClIeayeT MpUHUMATh OT
YPOBHS BepXa HACHIIH.

[Tpu poeKTUPOBAHKUK MYTEIPOBOIOB YePE3 BHIEMKH TIIyOMHOM 10 6 M s CBail, 3a0MBAacMbIX MOJIOTaMU
0e3 MoAMBIBA WJIM yCTPONCTBA JIMJACPHBIX CKBaXKHH, MIyOWHY MOTPY)KCHHsS B TPYHT HH)KHEIO KOHI[A CBau
cleyeT MPUHUMATh OT YPOBHS MPHPOTHOTO penbeda B MeECTe COOpykeHus (yHaameHTa. J[is BeieMOk
r1yOuHO# OoJiee 6 M TITyOHHY MOTPYKCHHUS CBAil ClIeyeT MPUHUMATh KaK IS BLIEMOK TITyOHHOM 6 M.

3 JIns MpOMEXyTOYHBIX TIIyOHH MOTPYKEHHUS CBall M IPOMEKYTOUHBIX 3HAYCHHUN TIOKA3aTeNs TeKydecTH |
TIIMHUCTBIX TPYHTOB 3Ha4deHus R u fj B HacTosie# tabnuie u tTabauie 7.3 onpeaensiroT HHTEPHOISIHCH.

4 ]Ing TUTOTHBIX TIECKOB, IUIOTHOCTh KOTOPBIX OIpE[eNieHa MO0 NaHHBIM CTaTHYeCKOTO 30HIUPOBAHUA,
3Ha4YeHUsA R 10 HacTosmmed Tabiuie Uil CBaid, MOTPYKEHHBIX 0€3 MCIOJIh30BAaHUS MOIMBIBA WU JIHIEPHBIX
CKBa&)XMH, cienyeT yBenuuuBath Ha 100 % — 1 meckoB KpynHBIX M cpefHeil kpynHocTd U Ha 130 % — mis
MIECKOB MENIKUX W TBUICBATHIX. [Ipy ompeneneHnn MIOTHOCTH TPYHTA 110 JAaHHBIM JPYTUX BHIOB HHKXEHEPHBIX
M3BICKAHUHA W OTCYTCTBUHU JAaHHBIX CTATHYECKOIO 30HIUPOBAHHUS JUIS IUIOTHBIX TECKOB 3HaueHus R mo
HACTOSIIEH Ta0NuIle ClieayeT yBenuuuBaTh Ha 60 % — 11 MeCKOB KPYIHBIX U CPEIHEH KPYIMHOCTH 1 Ha 75 % —
JIJIS IECKOB MEJIKHMX M IBLIEBATHIX, HO He 6osee uem g0 20 000 xIa.

5 3HadyeHHs pacUYETHHIX COINPOTHUBIEHUH R 1o HacTosmiedl Tabmuie JOMycKaeTcss WCTOIb30BaTh MPH
YCIIOBUH, €CITN 3ariy0JieHre cBall B HEpa3MbIBA€MbI I HECPE3aeMbIll TPYHT COCTABIISIET HE MEHEE, M:

4,0 — 17t MOCTOB ¥ THIPOTEXHHYECKIX COOPYKEHHIA;

3,0 — 11t IpoYHX COOpYIKEHUIA.

6 3HaveHUs pacueTHOTO CONMPOTHUBICHUS R 1O HIDKHIM KOHITOM 3a0MBHBIX cBail cedeHueM 0,15 x 0,15 M
d MeHee, WCIONB3YeMbIX B KadecTBe (YHIAMEHTOB TIOA BHYTPEHHHE TMEPErOPOAKH OJHOSTaKHBIX
MIPOU3BOJCTBEHHBIX 3aHUM, AOIycKaeTcs yBeauuuBarh Ha 20 %.

7 Hnsa cyneceit mpu umcne tuactudHocT lp < 4 w xosddumumente mopucroctn € < 0,8 pacuerHsle
compotusieHus R u fi cienyer onpenensite Kak JUis MbUICBATHIX IECKOB CPEIHEH IOTHOCTH.

8 TIlpu pacderax TOKa3aTelb TEKYYeCTH TPYHTOB CJelyeT MNPUHUMATh NPUMEHUTENBHO K
MIPOTHO3UPYEMOMY MX COCTOSHHIO B TIEPHOJT SKCIIITYaTaI[UU MPOSKTHUPYEMBIX COOPYKEHHUH.

9 B ¢yHmameHTax OMOp BO3MYLIHBIX JIMHUH 3JeKTporiepesadd B (yHIAMEHTaX HOPMAJbHBIX OIOP
pacyeTHble 3HaYeHus fi I MIMHKUCTHIX TPYHTOB MpH MX TOKasarene TekydecTd | > 0,3 cienyer yBenuuuBarh
Ha 25 %.
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TaO0axuma 7.3

Pacuernsie conporuBnecaus fi, k[1a, Ha OOKOBOI MOBEPXHOCTH 3a0UBHBIX U
BJIABIIMBAEMBIX CBail U cBali-000J104eK
Cpenusis >
FJ'[y6I/IHa IECKOB CPCAHCH IIJIOTHOCTHU
KPYITHBIX
PacCroJIOKCHHU A <
Criosi TpyHTa, " CPCAHCH |MCIIKUX|IIBUICBATBIX - - - - - -
KPYIHOCTH
M IJIMHUCTBIX TPYHTOB IIPU ITOKa3arene Tekydectu I, paBHOM
<0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
1 35 23 15 12 8 4 4 3 2
2 42 30 21 17 12 7 5 4 4
3 48 35 25 20 14 8 7 6 5
4 53 38 27 22 16 9 8 7 5
5 56 40 29 24 17 10 8 7 6
6 58 42 31 25 18 10 8 7 6
8 62 44 33 26 19 10 8 7 6
10 65 46 34 27 19 10 8 7 6
15 72 51 38 28 20 11 8 7 6
20 79 56 41 30 20 12 8 7 6
25 86 61 44 32 20 12 8 7 6
30 93 66 47 34 21 12 9 8 7
35 100 70 50 36 22 13 9 8 7
40 107 74 53 38 23 14 9 8 7
IIpumMeuanus
1 Tlpu ompemeneHHWH PacUETHOTO COMPOTHBICHHS TIPyHTa Ha OGOKOBOW MOBepXHOCTH cBail fi crmemyer
YYUTBIBAaTh TPeOOBAaHMUS, U3TIOKEHHbIE B IpUMedaHusX 2, 3 u § x Tabnure 7.2.
2 Tlpu ompeieNieHUH pacYEeTHBIX CONMPOTHBIICHNH IPYHTOB Ha OOKOBOW MOBEPXHOCTH CBaii fi mumacTel rpyHTOB
CJIelyeT pacuICHATh Ha OJHOPOJAHBIE CJIOH TONIIMHOMN He Oojee 2 M.
3 3HayeHHs pPACYETHOTO COMPOTHUBIICHHUS IUIOTHBIX MECKOB Ha OOKOBOM MOBEpXHOCTH cBail fi cmemyer
yBennm4uuBaTh Ha 30 % IO CpaBHEHHIO CO 3HAYCHUSIMH, ITPUBEICHHBIMHU B HACTOAIIEH TabJmIe.
4 PacyeTHbBIE COIPOTHBIIEHHS Cylecell M CyIIMHKOB ¢ Ko3(h¢uumentom nopucroctd € < 0,5 u mimH ¢
ko3¢ ¢unnenrom mnopucroctn € < 0,6 cimemyer yBenuuuBaTh Ha 15 % 1O CpaBHEHHIO CO 3HAYCHUSIMH,
NPUBEJICHHBIMH B HACTOSIIEH TabiuIle, pH JT00bIX 3HAYCHUSX TTOKa3aTelIsl TEKyJEeCTH.
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Crioco0 norpyxeHust 3a0MBHBIX U BJIaBIIMBACMBIX CBall U CBai-

Koaddumuent ycnouit
paboThI rpyHTa IIPU pacyeTe
HeCyIIeH CIToCOOHOCTH CBait

0001104eK, MOTrpyKaeMbIX 0€3 BBIEMKH TPYHTA, U BUJIBI TPYHTOB Ha 0OKOBOI1
MOJT HUKHHUM | TTOBEPXHOCTH
KOHIIOM YRR YR
1 ITorpyskxeHue CIUIONIHBIX U TIOJBIX C 3aKPBITHIM HUKHUM
KOHIIOM CBaii MEXaHUYECKUMHU (TI0JIBECHBIMH ), TTAPOBO3 Ty IITHBIMH
U IA3EIbHBIMA MOJIOTAMU 1,0 1,0
2 Ilorpy>xeHue 3a0MBKOM W BJIABIMBAHKEM B IIPEIBAPUTEIHLHO
poOypEHHBIC JIHICPHBIC CKBAXKHIHBI C 3ariy0JICHIHEM KOHIIOB
cBaii He MeHee | M HibKe 320051 CKBKHUHBI TIPH €€ TUaMeTpe:
a) paBHOM CTOPOHE KBaJPaTHOW CBAaW WM TUAMETPY CBaH
KpYTJIOTO CEYCHUS 1,0 0,5
6) Ha 0,05 M MeHee CTOPOHBI KBAIPAaTHOM CBau WM TUaMeTpa
CBau KpyrJIOTO CEYCHUS 1,0 0,6
B) Ha 0,15 M MeHee CTOPOHBI KBapAaTHOMN UJIU 1MaMeTpa CBau
KpPYTJIOTO CEYCHUS 1,0 1,0
3 Tlorpy»eHue ¢ IoAMBIBOM B IT€CYAHbIC TPYHTHI IIPH YCIOBUHU
NOOMBKH CBail Ha IIOCJIEAHEM ATalle OTPy>KeHUs 0€3 MPUMEHEHUS
nmoaMbIBa Ha 1 M u Ooltee 1,0 0,9
4 Bubpomnorpy:xeHue cBaii-000J104€K, BUOPOIIOTpYKEHUE U
BUOPOBJABIMBaHKE CBAli B TPYHTHI:
a) TIECKU CPEeTHEH MIIOTHOCTH:
KpYIHBIE ¥ CPEAHEN KPYITHOCTH 1,2 1,0
MEJIKHUE 1,1 1,0
MBLIIEBaThIE 1,0 1,0
0) TIIMHUCTBIC C TIOKa3aTeneM TekydecTd | = 0,5:
cynecu 0,9 0,9
CYTJIMHKHU 0,8 0,9
TJINHBI 0,7 0,9
B) TIIMHUCTHIE C MMOKa3zareneM Tekydecta I <0 1,0 1,0
5 [orpy»eHue MOJI0TaMH TOJBIX JKeTIe300€TOHHBIX CBal C
OTKPBITHIM HMKHUM KOHI[OM:
a) MpH 1uaMeTpe mosoctu cBau MeHee 0,4 M 1,0 1,0
0) To xe, ot 0,4 10 0,8 M 0,7 1,0
6 [Torpy>xenue 10OBIM CIIOCOOOM TOJBIX CBal KPYTIOTO CEYCHUS
C 3aKPBITHIM HIYKHUM KOHIIOM Ha ri1youny 10 M u Gosee ¢
MOCIIEAYIONIUM YCTPOWCTBOM B HIDKHEM KOHIIE CBaid
KaMy(hJICTHOTO YITUPESHHS B ITECYAHBIX TPYHTAX CpeIHeH
IJIOTHOCTU U B TIIMHUCTHIX TPYHTAX C MOKa3aTelleM TeKydecTH |
<0,5 nmpu UaMeTpe yIIUPEHUS, PABHOM:
a) 1,0 M HE3aBUCHUMO OT YKa3aHHBIX BUJIOB TPyHTa 0,9 1,0
0) 1,5 M B mmeckax u cymecsx 0,8 1,0
B) 1,5 M B CyrIMHKaX U TIIMHAX 0,7 1,0
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7 llorpyxeHue BAaBIMBAHUEM CBaM:

a) B [IECKU KPYIHbIE, CPEAHEN KPYITHOCTH U MEJIKHE 1,1 1,0
0) B IMECKH TbLICBATHIC 1,1 0,8
B) B TIIMHUCTBIE TPYHTHI ¢ TTOKazareneM tekydectu I < 0,5 1,1 1,0
r) To xe, I >0,5 1,0 1,0

MIpumeuanue— KodxpduuueHTs!l YrRr U YR IO HMYHKTY 4 HacTOsIIeld TaOMUUBI ISl TIIMHUCTBIX
I'PYHTOB ¢ noka3areneM Tekydectu 0,5 > L > 0 onpenenstoT HHTEpIOILUEH.

7.2.5 OnupaHue HIKHUX KOHIIOB 3a0MBHBIX W BJIaBIMBAaEMbIX CBall Ha
pBIXJIbIE IECKH WJIM HA TJIMHUCTBIE TPYHTHI C MOKa3areneM Tekydectu | > 0,6, He
pexkoMeHayercs. B ciydae, ecauM NPUHUMAETCS TaKO€ TEXHUYECKOE PEIICHHE,
Hecylryto cnocobHocth Fq, kH, crnemyer moaTBepxaaTh pe3ysibTaTaMu
KOHTPOJIBHBIX CTATUYECKUX MCIIBITaHUN cBal B cooTBeTcTBUU ¢ [ OCT 5686.

7.2.6 Hecyuryro cnocoOHOCTb NHUPaMUAATIBHOM, TpamenengaabHOl U
POMOOBUIHOM CBali, MpPOPE3AIOIIUX IeCUYaHble U TIJMHUCTBIE TPYyHTHI, Fq4, KH, c
HaKJIOHOM OOKOBBIX rpaHeii Ip < 0,025 cnenyer onpenensts o Gpopmyiie

Fu=Y, 1 gRAT 1l uif o i, ERG,))|

e e, R, A, hi, fi, Yrr, Yrt— cM. dopmymy (7.9);
Uj — HAPY >KHBIH IEPUMETP I-T0 CEUCHHUS CBAH, M;

Uo,i — CYyMMa pa3MepOB CTOPOH I-T0 MOMEPEYHOrO CEUCHHUS
CBau, M, UMEIOIINX HAKJIOH K OCH CBaHu;

Ip — HaKJIOH OOKOBBIX I'paHeld CBau, JIOJ. €]1.;

Ei — Monynp nedopmaruu ciosi TPYHTa, OKPYXKaOIIETO
OOKOBYIO TIOBEPXHOCTh cBau, Klla, ompenensemslii 1Mo
pe3yJibTaTaM KOMIIPECCUOHHBIX UCIIBITAaHUM;

ki — k03 purrieHT, 3aBUCAIINI OT BUIa IPyHTA U
MPUHUMAEMbI no Tabnuie 7.9;

{r — peosiorudyeckuii Kod(PGUIMEHT, MPUHUMAEMBII
paBHbM 0,8.

(7.10)

IIpumeuanus

1 IIpu poMOOBHIHBEIX CBasX CYMMHPOBaHHE CONPOTHBIICHHH TPyHTa Ha OOKOBOW HMOBEPXHOCTH y4YacTKOB C
oOpatHBIM HakII0OHOM B (hopmyie (7.10) He mpousBoaHTCS.

2 Pacuer mupaMuAaibHBIX CBail ¢ HAaKIOHOM OOKOBBIX rpanedl Ip > 0,025 momyckaercs BBINOIHATH B
COOTBETCTBHH C MpHIIOKeHnEM B.

Taomxuma 7.5

Bun rpyHTa Koadhdunmenr ki

[lecku u cynecu 0,5
CyravHKH 0,6
I'munEL:

npu lp =18 0,7

npu lp = 25 0,9

MMpumeuganune — Jugd ramd ¢ guciaoM mactuudoct 18 < |y < 25 3nauenus xkosddurmenta k;
ONPEAEIIAIOT UHTEPIOISILIMEN.
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7.2.7 Hecymyto crnocooHoCTh Fqy, KH, BUCsSYel 3a0uBHOM U BAaBIMBaeMOi
CBalli W CBau-00O0JIOYKH, TOTPYKaeMOl O3 BHIEMKH TpYHTa, pa0OOTarolIuX Ha
BBIJICPTUBAIOIIYIO0 Harpy3Ky, CIICAYET OMPEACIIATh 110 (opMyJie

Fau = yeUZ vrit fihi, (7.11)

rae U, yry, i, hi — cm. dopmyny (7.9);
Yo — KO3((UIMEHT YyclIoBHM paboThl cBau B TrpyHTe (I CBa,
MOTPYKaeMbIX B TPYHT Ha TiyomHy meHee 4 M, yc. = 0,6, Ha

rryouny 4 m u 6onee v = 0,8 — 111 BceX COOpYKEHHIA.

IIpumeuanusa

1 B dopmynax (7.11) u (7.16) cieayer mpuHHMaTh Ui HOPMAIBHBIX INPOMEXYTOYHBIX OIOp JIMHUIA
aneKTponepenaun yc=1,2, and aHKepHBIX M YIIOBBIX omop Yc.=1,0, ecnu ygaepxuBaromas cuna Beca cBail M
pOCTBEpKa paBHa pacyeTHOH Bblaepruparomeid Harpyske y.=1,0, ecnu ynepskuparomas cuila cocraBiseT 65 % u
MEHee pacueTHOH BeIAepruBaronieit Harpy3ku Y¢=0,0, a B OCTaJIbHBIX CIy4asxX IO HHTEPIOJISAIHH.

2 B ¢yHnaMenTax onop MOCTOB HE JIOITyCKaeTcsi padoTa cBail Ha BBIJEPTUBAHUC NIPH OCHOBHOM COYETAHUH
Harpys3oK, BKJIIOYAIOIIEM TOJIBKO IMOCTOSTHHBIE HATPY3KH U BO3ACHCTBUS.

7.2.8 Hecymyto ciocoOHOCTh cBait U OapeTT anuHOM cBbime 40 M ciemyeT
ONpENENsATh Ha OCHOBAHMM YHCIEHHBIX pacyeToB ¢ yuyetom 7.2.15. Ilpu stom
HAYaJIbHOE HANpPSKEHHOE COCTOSIHUE MACCUBA IPYHTA PEKOMEHIYETCSI ONPEIENIATh
¢ yueroM OCR o I'OCT P 58326 B cootBeTcTBHM C 7.7.13.

7.2.9  IlpenBapuTenbHO  3HAYEHHE  OXHUJAEMOTO  MaKCHMaJbHOTO
BJABJIMBAIOIIET0 YCWIHS MpU TMOIPYKEHUU CBall BJABIMBAHUEM CIIEIyET
IPUHUMATH IO (popmyie

= kFy, (7.12)

roie K — ommupuveckuit k03D dUIMEHT, ONpeIeNCHHbII HAa OCHOBAaHUU
COTIOCTaBJICHUS PE3YJIbTATOB 3HAYCHUM HECYIIeW CIIOCOOHOCTH CBait
no ['OCT 5686 m MakCMMaJbHOTO YCWJIMS BJABJIMBAaHUS IpU
NOTpYy’>KEeHUM cBaid. JlomyckaeTcsi npuHUMaTh BennuuHy K paBHOH 1,6
JUTS TIECKOB TIBIJIEBATHIX, METKUX U CpenHed mIoTHOCTH U 2,0 — st
MJIOTHBIX MECKOB, JIJISl MbLJIEBATO-TJIMHUCTBIX TPYHTOB ¢ £ Oonee 12
Mlla—1,3 u 1,1 qns rpyaToB ¢ E menee 12 MITa.

IIpumeuanus

1 Jlomyckaetcst KOPpeKTHUPOBKa K, HCXOAS M3 MECTHBIX YCJIOBHIl, C YIETOM MMEIOIIUXCS apXUBHBIX JaHHBIX
IO TIOTPY>KEHHIO CBaH.

2 Ilpu morpy>keHnW CBall B TPYHTHI, MEHSIOIINE CBOM CBOMCTBA NP 3aMadMBaHWM, BesmunHa Fy momkHa
OBITH OTpeiesieHa ISl COCTOSIHUS TPYHTA, IPH KOTOPOM MPOU3BOIUTCS MOTPY)KEHUE CBail.

Bucauue naduensie, oyposvie u ceau-000104Ku, NOPYyHcaemole ¢ bleMKOU

2PYHmMA u 3anojanaemle 6emoHom (ceau mpenusi)

7.2.10 Hecymywo cnocooHocts Fq4, kH, HaOuBHOW u OypoBoil cBail ¢
yIIUPEHUEM U 0e3 YIIUPEHHs, a TaK)Ke CBau-000JI0UKH, TIOTPYKAaeMON C BRIEMKOM
ITPYHTa U 3alojHseMOW OeTOHOM, pPabOTaIOIUMX Ha CHKUMAKIIYK Harpysky,
ClIeyeT OMpeAe AT o popmyrie

Fa = vc(yrrRRA + R UZfihi), (7.13)
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rae Ye — KodduiuueHT ycioBuii paOOThl CBau; B Clydae OINUpaHUs €€ Ha
[JIMHUCTBIE TPYHTHI CO CTemneHbio BiaxkHocTu Sy < 0,85 m Ha neccoBbie
rpyHTHI — V¢ = 0,8, B OCTAJIbHBIX clTydasiX — V¢ = 1;

YRR — KO3G(OUIMEHT HAJAEKHOCTU MO COMPOTUBIEHUIO TPYHTA IOJ| HIKHUM
KOHIIOM CBaM; Yrr = | BO BCeX cCiyyasix, 3a HCKJIIOYEHHEM CBail ¢
KaMy(JICTHBIMU ~ YIIUPEHHSIMH ©  OYpOMHBEKIIMOHHBIX CBall  TIO
MEePEUYUCICHUI0 €) 6.5, mId KOTOpPhIX ITOT KO3(PQUIMEHT clieayeT
IIPUHUMATh PaBHBIM 1,3, M CBall C YIIMPEHHUEM, YCTPAWBAEMBIX IIyTEM
MEXaHUYECKOTO pa30yprBaHus IPyHTa, OETOHUPYEMBIX HAacyxo Yrr = 0,5 1
OETOHHUPYEMBIX TIOJIBOIHBIM CIIOCOOOM, I KOTOPHIX YRR = 0,3;

R — pacderHoe compoTHBIEHHE TpPyHTa MOJ HWXHMM KOHIIOM cBau, Klla,
npuaumaemoe mno 7.2.11; nans HaOuBHOM CBaW, M3rOTAaBIMBAEMON 1O
TEXHOJIOTHH, YKa3aHHOU B MEPEUHCICHUsX a), 0) 6.4 — o tabnuiie 7.2,

A — IIoIaab ONUPaHUs CBaH, M2, IPHHUMAEMAas PABHOM:
JUIi HAOUBHBIX W OYpOBBIX CBail 0€3 yIIMpPEeHUs — IUIOIMIAANU TONEPEYHOrO
CEYEHUsI CBaU;
JUTsl HAOMBHBIX M OYpPOBBIX CBail C YIIMPEHHEM — IUIOMIAJM MOMEPEYHOro
CEUEHUs YIIMPEHUS B MECTE HAUOOJIIBILIETO €r0 IUaMETpa;
JUIS CBaif-000JI0YEK, 3aMOJHSAEMBIX OCTOHOM, — IUIOIMIAAN IMOMEPEYHOTO
ceyeHus 000JI0YKU OpyTTO;

U — MepuMeTp MOMEPEUHOTO CEUEHUS CTBOJIA CBAH, M;

Yrf — KO3(h(PHULHMEHT ycIoBUI pabOTHl TpyHTa Ha OOKOBOW IMOBEPXHOCTHU CBaH,
3aBUCSIIMKA  OT crmoco0a 00pa30BaHUS CKBOKHUHBI M YCJIOBHM
OeTOHMPOBaHUS U MTPUHUMAEMBIH 10 TadmuIe 7.6;

fi — pacueTHOE CONPOTHBICHHE I-TO CJIOS TPyHTa HAa OOKOBOM MOBEPXHOCTH
cTBOJIa cBa, klla, mpuHrMaemoe 1o Tabnuie 7.3;
hi — cm. hopmyny (7.9).

IIpumeuanus

1 ConpoTuBieHre TECKOB Ha OOKOBOW IMOBEPXHOCTH CBAM CIEAYET YYUTHIBATH HA YYACTKE, PACHOI0KEHHOM
Ha 1,50do BeIIe yHoIMpeHHs, KaK 9TO MMOKa3aHO Ha pucyHke 7.2. CONpOTHBICHHE INIMHUCTHIX TPYHTOB JOITyCKaeTCs
YUUTBIBATh 110 BCEU IIMHE CTBOJA.

2 TlepuMeTp MONEPEUYHOrO CeueHMsl CTBosa U st OypOMHBEKIIMOHHBIX CBail clieyeT NMPHUHUMATh PaBHBIM
MepUMETPY CKBa>KHHBI, IPOOYpPUBAEMOH ITPH MX M3TOTOBJICHHH.
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Pucynok 7.2 — Cxema K pacyeTy cONpOTHBJIEHUsI HA OOKOBOIi IOBEPXHOCTH CTBOJIA CBAHU €
yUIMpeHHeM B eCYaAHOM I'PYHTe

[Inomane onupaHuss OypOMHBEKIIMOHHON CBaW CleayeT MPUHUMATH [0
IUIOIIAIA TIOTIEPEYHOIO CEHYEHUS YUIIMPEHUS, a IEPUMETP MONEPEYHOr0 CEHYECHUS
CTBOJIa — MCXO/S M3 CpenHero 3HaueHWs auameTpoB dji cBam, KOTOPBIE CIEIyeT
OIIPENIENIATh M0 00beMy OCTOHHOW CMeCH, U3PACXOJ0BaHHOW HA 3aIllOJIHEHHE |-TO
Pa3psAIHO-UMITYJIBCHOTO YIIUPEHUs B I-M Clloe TPyHTAa. 3aJaHHBIE B MPOCKTE
YUIAPEHUSI CBAW YTOYHSIOT NPU HM3TOTOBICHUM OINBITHBIX CBAal B KOHKPETHBIX

IPYHTOBBIX YCIOBUSAX.

I[Ipumeuanue— g cBail ¢ ymmupeHueM, yCTpaHBaeMbIX ITyTEM MEXaHUYIECKOTO pa30ypHBaHUS TPYHTA,
MIPY HAJMYUH JAHHBIX BHIE000CIIEOBAaHMS CKBAXXHH MU Pe3yIbTaTOB OOCIEAOBaHHUA CKBAXXHMH, YKa3bIBAIOIINX Ha
OTCYTCTBHE OYypOBOTO IIlTaMa Ha YPOBHSX MNOAOMIBBI YIIMPEHUS CKBAXHWH M JHA TNpPHIMKa HIXKE YIIMPEHUS,
JIOIyCKaeTcsl MpUHUMaTh: YRR = 1 — mpu OeTOHMpOBaHMM CKBa)XWH Hacyxo M yrr = 0,9 — mpu OeToHMpOBaHMHU
CKBa)KHH MOIBOIHBIM CIIOCOOOM.

TaoOnuma 7.6

Koadduunent ycnosuii paboTsl
Tun cBail u criocoObl UX yCTpoiicTBa CBaW YRf B
MIeCKaX |CYIecsX |CyTIIMHKAX|TIHHAX

1 HaGuBHble, a Tak)Ke CBau, yCTPaUBaeMble C BHITECHEHHEM
TPyHTa 10 EPEYUCIEHUIO a) 6.4 TP OTPY)KEHUU
WHBEHTAPHOH TPYOBI C TEPSIEMBbIM HAKOHEYHUKOM FITH
OeTOHHOM MPOOKOI 1 1 1 0,9
2 HaOuBHBIC BHOPOIITAMIIOBAHHBIC 0,9 0,9 0,9 0,9
3 BypoBble, B TOM 4HCIIe ¢ YIIMpEHHEM, OETOHUPYEMBIE:

a) MPU OTCYTCTBUU BOJBI B CKBXKHHE (CYXUM CIIOCOOOM) U
IIPY UCTIOJIb30BaHUH 00CaIHBIX HHBEHTAPHBIX TPYO, a
TaKXe MPH BBITIOJTHEHUH WX METOJIOM HEeTPEPHIBHO
nepemeniaromierocs mueka (HITII) 0,7 0,7 0,7 0,6
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0) 1Mo BOIOM WJIM TIOJT TIIMHUCTHIM PAaCTBOPOM 0,6 0,6 0,6 0,6
B) )KECTKMMH OCTOHHBIMH CMECSIMH, YKIIAbIBAEMBIMU C

MTOMOIIBIO TJTYOMHHOM BHOpaIuu (CyXuM crmocobom) 0,8 0,8 0,8 0,7
4 BapeTsl o nepevuciieHuio B) 6.5 0,6 0,6 0,6 0,6
5 CBaun-00071049KH, MMOTPyKaeMbie BAOPUPOBAHUEM C

BBICMKOW IPyHTa 1,0 0,9 0,7 0,6
6 CBau-cron0bl 0,7 0,7 0,7 0,6

7 BypOMHBEKIIMOHHBIE, U3TOTOBIISAEMBIE IO 3AIUUTON
00caHBIX TPYO MM OEHTOHMTOBOTO PacTBOpa C
onpeccoBkoii naBineaueM 200400 klla (2—4 arm), a Taxke
NIPH BBITIOJIHEHUH MX C UHBEKIMEH OCTOHHOM CMecH Yepe3
KOJIOHHY TIPOXO/IHBIX TOJIBIX [ITHEKOB 0,9 0,8 0,8 0,8
8 BypOUHBEKITMOHHBIE CBaH, yCTPAUBAEMBIC C
UCTIOJIb30BAHUEM Pa3PSTHO-UMITYJIbCHOM TEXHOJIOTHH T10
MIEPEYUCIICHHUIO €) 6.5 1,3 1,3 1,1 1,1

7.2.11 PacuetHoe conpoTtuBiienue R, klla, rpyHTa o HIOKHUM KOHIIOM CBau
cleayeT MPUHUMATh:

a) I KPYITHOOOJIOMOYHBIX IPYHTOB C NECUaHBIM 3aIIOJIHUTEIIEM M IIECKOB B
OCHOBaHWM HAaOWBHOM M OypOBOW CBail ¢ yIIMpeHHEM U 0e3 YIIMpPEHHS, CBaH-
000JIOYKH, TIOTPYKaeMOK C MOJHBIM yIaJieHHEeM TPyHTOBOTO sIpa, — 1o (hopmyie
(7.14), a cBam-000JOYKH, IMOTPYKAEMOW C COXpPAaHCHHEM T'PYHTOBOTO sapa H3
yKa3aHHBIX TPYHTOB Ha BbICOTY 0,5 M, — 1o hopmyie (7.15):

R= 0,75(14((11’)/'1(.1 + (Iz(lgylh); (714)
R= 0,4((11’}/'1(,1 + (Iz(lgylh), (715)

TJIe 01, 02, O3, 04 — Oe3pa3MepHbIe KOADPUITUEHTHI, TPUHUMAaeMbIe 110 Tabuie 7.7 B
3aBUCUMOCTH OT PaCYETHOTO 3HAYEHUS yriia BHYTPEHHETO TPEHUs
rpyHTa OCHOBAHUS;

Y'1 — pacyeTHOE 3HAYEHHE YyIeIbHOro Beca rpyHra, kH/M3, B
OCHOBAaHMWU CBau (IIpU BOJOHACHIIICHHBIX TPYHTaX C YYETOM
B3BEIIMBAIOIIETO ACHCTBUS BOJIbI);

Y1 — ocpeAHeHHoe (O CJI0SM) pAacuyETHOE 3HAUYECHHE YAEJbHOIO Beca
rpyHTOB, KH/M®, pacronoskeHHbIX BhIIIE HUAKHETO KOHLA CBau (IpH
BOJIOHACHIIIIEHHBIX TPYHTAX C YYETOM B3BEIIMBAOIIETO JACHCTBUS
BOJIbI);

d — quamerp, M, HaOUBHO¥ 1 OypOBOW CBal, IUAMETP YIIUPCHUS (1151
CBaW C YIIMUPEHHEM), CBAU-00OJOUKH WM JHUAMETP CKBaXKUHBI
JUIsl  CBaW-CTOJI0Q, OMOHOJMYEHHOTO B TPYHTE IIEMEHTHO-
MeCYaHbIM PACTBOPOM;
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h — ryOuHa 3a0)keHUs, M, HWKHETO KOHIIA CBaW WM €€ YIIHPCHHS,
OTCUUTHIBa€Mass OT TMPUPOAHOTO peibeda WM  yPOBHS
TUTAHUPOBKH (TIPU TUTAHUPOBKE CPE3KOIA), IS OIIOP MOCTOB — OT JTHA
BOJIOEMA TIOCTIE €0 OOIIETo pa3MbIBa MPH PACICTHOM MaBOJIKE;

0) JI1s1 TTIMHUCTBIX TPYHTOB B OCHOBAHUHM — T10 Tabsmiie 7.8.

IIpumeuanusa

1 TpeGoBaHus HACTOAIIEro MYHKTa OTHOCSTCS K CiydasM, Korjna oOeclieuyuBaeTcs 3ariyOieHue cBail B
TPYHT, IPUHSTHII 32 OCHOBaHUE UX HIDKHUX KOHIIOB HE MEHEE YeM Ha 2 M.

2 3uauenus R, paccuutannsie mo dopmynam (7.14) u (7.15), He cheayeT NMpUHUMAThH BBHILIC 3HAYCHHIA,
NPUBEJICHHBIX B Ta0ue 7.2 11 3a0MBHBIX CBall TOH K€ JJIMHBI M B TE€X K€ TPYHTOBBIX YCJIOBHUSX.

Tabaxuuma 7.7

PacuerHbie 3HaueHUA
Koaddurment yrJjia BHYTPEHHEIr0 TPEHUS TPYHTA @
23° | 25° 27° | 29° | 31° | 33° | 35° | 37° | 39°

o1 95 | 126 | 173 | 244 | 346 | 48,6 | 71,3 | 108,0 | 163,0
a2 18,6 | 248 | 32,8 | 455 | 64,0 | 87,6 | 127,0 | 185,0 | 260,0
a3 pu h/d, paBaom:

4,0 0,78 | 0,79 | 0,80 | 0,82 | 0,84 | 0,85 | 0,85 | 0,85 | 0,87

5,0 0,75 | 0,76 | 0,77 { 0,79 | 0,81 | 0,82 | 0,83 | 0,84 | 0,85

7,5 0,68 | 0,70 | 0,72 | 0,74 | 0,76 | 0,78 | 0,80 | 0,82 | 0,84

10,0 0,62 | 0,65 | 0,67 | 0,70 | 0,73 | 0,75 | 0,77 | 0,79 | 0,81

12,5 0,58 | 0,61 | 0,63 | 0,67 | 0,70 | 0,73 | 0,75 | 0,78 | 0,80

15,0 055 | 058 | 061 | 065 | 0,68 | 0,71 | 0,73 | 0,76 | 0,79

17,5 0,51 | 055 | 058 | 062 | 0,66 | 0,69 | 0,72 | 0,75 | 0,78

20,0 0,49 | 0,53 | 0,57 | 0,61 | 0,65 | 0,68 | 0,72 | 0,75 | 0,78

22,5 0,46 | 051 | 0,55 | 0,60 | 0,64 | 0,67 | O,71 | 0,74 | 0,77

25,0 u 6onee 0,44 | 049 | 0,54 | 059 | 0,63 | 0,67 | 0,70 | 0,74 | 0,77
a4 ipu d, paBHOM, M:

0,8 u menee 0,34 | 0,31 | 0,29 | 0,27 | 0,26 | 0,25 | 0,24 | 0,23 | 0,22

4,0 0,25 10,24 | 0,23 | 0,22 | 0,21 | 0,20 | 0,29 | 0,18 | 0,17

Ipumeuanus

1 PacuerHble 3HaYEHUS yriia BHYTPEHHETO TPCHUA P CIACAYCT IPUHUMATL @ = QJ.

2 Jlns npoMexyTouHbix 3HaueHuit @), h/d u d 3HaueHusr KO>PPUIMEHTOB 01, 02, 03, U O4 OMPEICISIFOT
MHTEPIOJIALHEH.

31



CII 24.13330.2021

Tabaxunma 7.8

I'mybuna Pacuernoe conpotusienue R, klla, mox HUKHUM KOHIIOM HAOUBHBIX H
3aJ7105KEHHS OypOBBIX CBali U CBaii-000JI0UEK, TOTPYKAEMBIX C BRIEMKOH IpyHTa U
HUKHETO 3aro0JIHAEMBIX OETOHOM, MPH MTMHUCTBIX TPYHTaX, 32 UCKITIOYCHUEM
KOHIIa cBau h, MPOCAJIOYHBIX, C MOKa3aTeaeM TeKy4ecTH |, paBHbIM
M 0,0 0,1 0,2 0,3 0,4 0,5 0,6
3 850 750 650 500 400 300 250
5 1000 850 750 650 500 400 350
7 1150 1000 850 750 600 500 450
10 1350 1200 1050 950 800 700 600
12 1550 1400 1250 1100 950 800 700
15 1800 1650 1500 1300 1100 1000 800
18 2100 1900 1700 1500 1300 1150 950
20 2300 2100 1900 1650 1450 1250 1050
30 3300 3000 2600 2300 2000 - -
>40 4500 4000 3500 3000 2500 - -

Ilpumeuanus

1 B HacTosme# Tabnuie rryOuHy MOrpy>KeHNs] HY)KHETO KOHIA CBaK U CPEIHIO0 TITyOUHY pacioioKeHHs
CJI0Sl TPYHTa NP MJIAHUPOBKE TEPPUTOPHM CPE3KOH, MOJCHIITKOM, HAMBIBOM 10 3 M ClieyeT NPUHHUMATh OT
YPOBHSI TPUPOJHOTO penbeda, a MpHU Cpe3Ke, MOJCHIIIKE, HAMBIBE OT 3 M — OT YCIOBHOW OTMETKH,
PAacIIoJIOKEHHON COOTBETCTBEHHO Ha 3 M BBIIIIE YPOBHS CPE3KH WM Ha 3 M HIDKE YPOBHS TOJACHINKH.

['yOuHy norpy»KeHus HWKHETo KOHIIa CBaH M CPEIHIO0 INIyOHHY pacrojIoKeHHs CIIOsi TPYHTa B BOJIOEME
clielyeT IPUHUMATh OT YPOBHS JIHA IOCNE OOIIEro pa3MblBa pacyeTHBIM MABOAKOM, Ha 0OJIOTax — OT YPOBHS
JHa 00JI0Ta.

2 ]I IpOMEKYTOUHBIX TIyOMH MOTPYXKEHHS CBail 1 MPOMEXYTOYHBIX 3HAYCHHUH MMOKa3aTels TeKydecTH |o
TJIMHUCTHIX TPYHTOB 3Ha4eHUs R B HacTosmel TabanIe onpeaessitoT HHTEPHIOISALICH.

3 [Ilpm pacuetax TNOKa3aTenb TEKy4eCTH TPYHTOB CIEAyeT MPUHUMATh MPUMEHUTEIBHO K
IIPOTHO3UPYEMOMY UX COCTOSHHIO B MEPUOJ IKCIIITyaTallUU IPOEKTUPYEMBIX COOPYIKEHHH.

4 Jlns cBaliHBIX (YHIAMEHTOB OIOP MOCTOB IPHUBEICHHBIE 3HAYCHUS CIEyeT MOHIXKATh IIpH
ko3(¢punrenTre nopucroctu rpyHra e > 0,6, mpu 3ToM KOI(GGHUIMEHT HOHIKEHUS M CIIEAYeT ONpPEenessTh
HHTepHosnreil Mexay 3HadeHnaMu M = 1,0 mpu e = 0,6 um=0,6 mpu e = 1,1.

5 PacyerHoe compoTuBieHHEe R a1 KpYMHOOOJOMOYHBIX TPYHTOB C TIWHUCTBIM 3aIlOJIHUTENIEM
OTIpeseNsIeTCs M0 Pe3yNbTaTaM pPa3JIeNIbHBIX HCIBITAHUI T'pyHTa Ha OOKOBOW IOBEPXHOCTH HATYpHOW CBau U
I10]1 €€ HIYKHUM KOHIIOM.

7.2.12 Pacuetnoe compotuBienue R, klla, rpyHTa moa HIWKHHM KOHIIOM
CBan-000JI0YKH, TIOTPY>KaeMOM C YACTUYHOU BBHIEMKOW T'PYyHTA, HO C COXpaHEHUEM
IPYHTOBOTO si/ipa BBICOTOM HE MEHEe TpeX AUaMETPOB OOOJOYKM Ha MOCIEIHEM
JTarme ee morpyXeHwus (Mpu YCIOBUH, YTO TPYHTOBOE SIPO 0Opa30BaHO U3 TPYHTA,
UMEIOIIETO T€ XK€ XapaKTePUCTHUKH, YTO W TPYHT IOJ HIDKHHM KOHIIOM CBaW-
000JI0YKH), CleAyeT MPUHUMATh Mo Tabnuue 7.2 ¢ Kod(DPUIMEHTOM YCIIOBUN
paboThl TpyHTA, YYMUTHIBAIOIIUM CHOCOO TOTPYKEHHUS CBai-000JI0YEK B
COOTBETCTBUH C MyHKTOM 4 Ta0muibl 7.4, Ipu 3TOM pacueTHOE COMPOTHUBIICHUE B
YKa3aHHOM CJIy4ae OTHOCHTCS K IJIOMIAJH TONEPEYHOT0 CEYEHHS CBau-000JIOUKH
HETTO.

7.2.13 Hecymyto cnoco6HoCTh Fgy, KH, HaOMBHOIT 1 OypoBoil cBaif U cBau-
000JI0UKH, pabOTAIOIMX HA BBIIECPTUBAIOIINE HATPY3KH, CIEAYET ONPEACIAThH I10
bopmyie

Fau = ycUZyrs i, (7.16)
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rie Yc — cM. hopmyiy (7.11);

U, Yr4 fi, hi — em. dopmymny (7.13).

7.2.14 ]Ins HaOWBHBIX M OYpPOBBIX CBall M CBail-000JIOYEK, IMOTPY’KAEMBIX C
BBIEMKOW TPYyHTa M 3alOJHSEMbIX OCTOHOM, ONMUPAIOIIMXCS HIKHUM KOHIIOM Ha
IJIMHUCTBIE TPYHTHI € TMOKaszaTeneMm Tekydectu I > 0,6, Hecyllyto crmocoOHOCTb
CIeAyeT OINpEeNeNsaTb N0 pe3yjapTaraM CTaTUYECKUX MCHBITAHWA CBal B
cootBeTcTBUM ¢ ['OCT 5686.

7.2.15 Hecymryto ciocoOHOCTH cBail aimnHO# 60see 40 M cieayeT onpeneisaTh
KOMITBIOTEPHBIMA pacye€TaMd Ha OCHOBAaHHMHM TIOCTPOCHHUS Tpaduka «ocajka-
Harpy3ka». [lpm 3ToM 3a BeIMYMHY HECYyIed CHOCOOHOCTH CBail CIEayeT
MPUHUMATh HArPy3Ky Ha CBAIO MPU PACUCTHON BETUYMHE OCATKU, PABHOU 4 CM.

Bunmoewie ceau

7.2.16 Hecymywo cnocobHocts Fg, kH, BHHTOBOW oOJHOJOMACTHON CcBau
auamerpom jomactd d < 12 M uw mmuoit | < 10 M, pabortaromeli Ha
B/IABJIMBAIONIYI0 WJIM BBIICPIUBAIONIYI0 HArpy3Ky, CJEAyeT ONpeNeNsiTh 10
dbopmyne (7.17) (npu apyrux mnapamerpax, B YacTHOCTH MpHU JABYX U Ooliee
jgonacTax, auaMerpe jomactd d > 1,2 M U morpykeHHo# jmHe cBau | > 10 m,
JIEUCTBUU TOPU3OHTAIBHOM CHJIBI WM MOMEHTA, — [0 JIAaHHBIM HCIBITAHUN CBau
CTaTHYECKOW HArpy3Kou WJIM Pe3yJibTaTaM YHUCJICHHBIX PACUYETOB B HEJIMHEHHOU
MIOCTAaHOBKE C UCIOJIb30BAaHUEM allpOOMPOBAHHBIX MOJIENIEH TPYHTA)

Fa = vc[yrr Fao + YRt Farl, (7.17)
rae Ye — Ko3(hPUIMEeHT yclIoBUN paOOThl CBau, 3aBUCSIIMN OT BHJA Harpy3KH,
JNEHUCTBYIOLIEH Ha CBAal0, U T'PYHTOBBIX YCJIOBHW W ONPENEISEMBIA IO

tabimue 7.9;

YRR, YR — KOO PUIIMEHTHI YCIOBUM PabOTHI TPyHTa COOTBETCTBEHHO MOl HUKHUM
KOHIIOM ¥ Ha OOKOBOW MOBEPXHOCTH CBaW, YYUTHIBAIOUIUE BIIHMSHHE
crocoba TMOTPYKEHUsI CBal Ha pacyeTHbIE CONMPOTHUBICHUS TPYHTA.
Cnenyer mpuHHMMath Yrr = 1, a Yrf = 1 BO BceX clydasx, KpoMme
YCTpPOMCTBA  JIMACPHBIX  CKBOXHH, JUISI  KOTOPBIX  CIEIyeT
PYKOBOJICTBOBAThCSI TyHKTOM 2 Tabyuiibl /.4,

Fdo — HECymIas ciocoOHOCTS Jomnactu, kKH;

F4f —Hecymast cnocoOHOCTh cTBoJIA, KH.

Hecymas cnmocoOHOCTH JIOMacTH BUHTOBOW CBau ompeaesseTcs mo ¢gopmylie

Fa = (OLlC1 + Otz’ylhl) A, (718)
rae oy, oy — Oe3pasMepHbie KO3hPUIMEeHTH, TpuHUMaeMble mo Tabiuie 7.10 B
3aBUCUMOCTH OT PACUCTHOTO 3HAYCHHS YIJIA BHYTPEHHETO TPCHUS
rpyHTa B paboueil 30He ¢ (rmoa paboueil 30HONW MOHUMAETCS
NPUJIETAIONIUHI K JIONACTH CJIOW TPYHTA TOJIIMHOM, paBHOU d);
C1 — pacue€THOE 3HAYCHUE YJICIBHOTO CIICTUICHUS TpyHTa B paboueit 30He,
klla;
Y1 — OCPEIHEHHOE pacueTHOE 3HAYC€HHE YIEIbHOIO0 Beca TPYHTOB,
3aJIeraroNIuX BHIIIE JIOMACTH CBau (MPH BOJOHACHIIICHHBIX TPYHTAX C
YUETOM B3BELIMBAOILETO AEHCTBUS BOAbI), KH/M?,
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hi — ryOuHa 3ajieraHus JIOMACTH CBau OT MPHUPOJHOTO peibeda, a Ipu
IJJAHUPOBKE TEPPUTOPUU CPEZKOM — OT YPOBHSI IUNIAHUPOBKU, M;

A — npoeKIys IIOMIAIH JONACTH, M2, CUUTas [0 HAPYKHOMY JHAMETPY,
npy paboTe BUHTOBOW CBaM Ha CHKUMAIOUIYIO HArpy3Ky, U MPOEKLHs
paboueil TUIOIAAX JIOMACTH, T. €. 32 BBIYETOM IUIOMIAAN CEUCHHS
CTBOJIa, MNpH paboTe BHUHTOBOW CBaW Ha BbIIEPrUBAIOILYIO

HarpysKy.

Hecymiast cioco6HOCTh CTBOJIa BAHTOBOM CBaM ompeesseTcs no Gopmyie

Fdf = Ufi (h — d),

rze U — nepuMeTp MonepeyHoro CeYeHus CTBOJIa CBau, M;

fi — pacyerHOe compoTHBIEHHE TIpyHTa Ha OOKOBOW IOBEPXHOCTH CTBOJIA

BUHTOBOW cBam, klla, mpuHmMaemoe mo Tabnune 7.3 (OCpeaHEHHOE
3HAYEHME JJI BCEX CJIOEB B MpeJenax INIyOHMHbI TOTPY>KEHHS CBau);

h — anmuHa cTBONIA CBaM, IOTPY>KEHHAS B TPYHT, M;

d — muameTp JIOTacTH CBau, M.

Ilpumevanus

(7.19)

1 Ilpn ompeneneHnn HecymeH CIIOCOOHOCTHM BHHTOBBIX CBail NpH AEHCTBHM BIAaBIMBAIOIINX HATPy30K
XapaKTEepPUCTUKU TPYHTOB B Tabimie 7.10 oTHOCSTCS K rpyHTaM, 3ajJeraroliuM MO JIOTACThI0, a IpH paboTe Ha

BBIACPIrUBAIOINC HAI'PY3KU — HaJl JIOMMACThIO CBAU.

2 I'myOuHa 3aj0)kKeHHs JIONACTH Ha3HAYaeTCsl OT YPOBHS IUIAHMPOBKU WJIM JTHa OoJyioTa (TpH yCTpoicTBe
MOJICHINKA) TOJDKHA OBITh He MeHee 5d MpH IIIMHKUCTHIX TPyHTax U He MeHee 6d — mpu meckax (rae d — auamerp

JIONIACTH).

TaoOnuma 7.9

Koaddunment ycnoBuii paboThl BUHTOBBIX CBait

Bupa rpynTa Yc IPU HArpy3Kax
CKMIMAFOTIIHX |BBIICPTUBAIOINX |3SHAKOITEPEMEHHBIX

1 ['TUHBI U CYTJIMHKY:
a) TBep/bIe, MTOTYTBEP/IbIC U
TYTOIJIACTUYHbBIE 0,8 0,7 0,7
0) MATKOTUTACTUYHBIE 0,8 0,7 0,6
B) TeKy4eIUIaCTUYHbIC 0,7 0,6 0,4
2 Tlecku u cynecu:
a) MIeCKU MaJIOBJIAKHBIE U CYTECH TBEP/IbIe 0,8 0,7 0,5
0) IeCKH BIIQXKHBIC M CYTICCH IJIAaCTHYHBIC 0,7 0,6 0,4
B) TIECKU BOJIOHACHIIIICHHBIE U CyTIECH
TEKYYHe 0,6 0,5 0,3

[Ipuwmedqanue — Ilpu onpenenennn Ko3(UITHMEHTOB YCIOBHHA pabOTHI Yc U CBal, pabOTAIOMNX TOIBKO
Ha CXKUMAOIIHMEe HArpy3Kd M CHJIBl Iy4YeHHs, 3Ha4YeHUs Kod((UIMEeHTa 7Yc CIeIayeT
«CKHMMAFOIINX», €CIH 0 BEJIMYMHE CHIIBI IyYeHMs] He MpeBhIaoT 15 % OT CKMMalomuX Harpy3ok M 1o rpade

«BHAKONCPEMCHHBIX» B MHBIX Cly4dadX.

MPUHUMATH 1O Tpade
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Taomxuma 7.10

PacueTHoe 3HaueHNe yIa Koaddurmentor PacuerHoe 3HaueHue Koaddurmentsr
yIiia BHYTPEHHETO
BHYTPEHHETO TPEHUs
rpyHTa B paboyeii 30He @ * o2 TPOTHA FPYHTa B * 2
paboueii 30He Q)

13° 7,8 2,8 24° 18,0 9,2
15° 8,4 3,3 26° 23,1 12,3
16° 94 3,8 28° 29,5 16,5
18° 10,1 4,5 30° 38,0 22,5
20° 12,1 55 32° 48,4 31,0
22° 15,0 7,0 34° 64,9 44 4

CmanvHnovle mpyouamule ceau

7.2.17 J[lomyckaeTcsi MpUMEHEHHUE CTaIbHBIX TPYOUaThIX CBall C OTKPBITHIM U
3aKPBITHIM KOHI[AMHU.

CranpHble TpyO4aTble CBaul C OTKPBITBIM M 3aKPBITBIM KOHLIAMHU C YyYE€TOM
CONMPOTHUBJIEHUSI TPYHTAa NOJ HWKHUM TOPLOM TpPyObl CBal M COINPOTHUBIICHUS
IPyHTa IO BHEIIHEW OOKOBOI MOBEPXHOCTH CBaM.

Hecymast cnocoOHOCTh CBail U3 CTAJIbHBIX TPYO, MOTPYy’KaeMbIX C OTKPBITHIM
HIOKHUM  KOHIIOM, pa0oTaromMX Ha BIABIMBAIOLIYI0 Harpy3Ky, JOJDKHA
ONPENENATECA 10 pPE3ysNbTaTaM CTaTUYECKUX MCHBITaHUWA. [[ns Ha3HadyeHwHs
Harpy3Kd MpH MPOBEACHUN CTaTUUYECKUX MCIBITAHUMN CTAJIbHBIX TPyO4aThIX CBa,
IOTPY’KAEMBIX C OTKPBITBIM KOHIIOM, CIJIEAyeT pacCMaTpuBaTh JIBa BapUaHTa
paboTHI CBau B MPEJCIBHOM COCTOSIHUM:

a) C¢ yueroM C(OPMHUPOBAHHOM TPYHTOBOM NPOOKH, OOYCIOBICHHOM
COINPOTHBIIEHUEM TPYHTa IMOJ HUKHUM KOHLIOM TOpla TpyObl (IJIOLIaAb HETTO),
IUIOLIAAN TPYHTOBOM MpoOku (Tuomaab OpyTTO MHHYC IUIOLIAAL HETTO) W
CONMPOTHUBJIEHUS TPYHTA MO BHEIIHEW OOKOBOW MOBEPXHOCTH CBaH;

0) c y4eToM CONPOTHUBIICHHS TPyHTa MOJ HUKHUM TOPIIOM TpyObl cBau, 0e3
y4eTa TPYHTOBOM TpoOKH (IJIOIIaJb CEYEHUsS HUIXKHETO KOHIIAa CBaWl HETTO) U
CONMPOTHUBJIEHUS TPYHTA MO BHEIIHEW U BHYTPEHHEW OOKOBBIM MOBEPXHOCTSIM CBaHU.

Hckomasi BenuuMHA HECylIed CIIOCOOHOCTHM CBail W3  CTaJbHBIX TPYO,
HOTPYXKAEMbIX C OTKPBITHIM HIMKHUM KOHIIOM, pa0OTaIOLIMX Ha BJABJIMBAIOILYIO
Harpy3Ky, J0JDKHA IPUHUMATHCS HAMMEHBIIEH U3 pacCMaTpUBAEMbIX BAPUAHTOB.

7.2.18 CBau u3 cTambHBIX TPYyO CJEAyeT MPOEKTUPOBATH TUAMETPOM U
TOJNIIIMHON CTEHKH JOCTAaTOYHBIMU JJsi OOecleueHUus: HUX MPOYHOCTH U
YCTOMYMBOCTH, a TaKKe HEeCyIed CIOCOOHOCTH HO TPYHTY OCHOBAaHUSA NpU
JEHUCTBUM HA HUX HArpy30K, KOTOpPbIE MOTYT BO3HUKATh B IIPOLIECCE MPOU3BOJICTBA
paboT 1Mo MOTPY’KEHUIO TPYO M TIPH MX dKCIUTyaTaluu. BHemHui qtuamerp Tpyo mo
BCEU JIMHE CBall JOKEH ObITh OJIMHAKOBBIM. YCTPOMCTBO KOJICIl KECTKOCTH Ha
KOHIIE TPyO 3amperiaercs.

7.2.19 IIpu onpezesieHnn HeCylIel CIOCOOHOCTU CTalbHOM TpyOUaTOil cBau ¢
OTKPBITBIM ~ HUXKHUM  KOHIIOM  HEOOXOJUMO  HCIOJIb30BaTh  PacyeTHbIC
CONMPOTHUBJIEHUS TPYHTA IMOJ HUKHUM KOHIIOM CBau M Ha OOKOBOM MOBEPXHOCTHU C
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yaetoMm dopmyibl (7.9) u 7.2.17, 7.2.20. K pacyeTHBIM CONPOTUBIICHUSAM CIEAYET
BBOJWTHh COOTBETCTBYIOIIME IOHIKAOINE KOIPPUIIMSHTH YCIOBHI pabOTHI,
XapakTepHbIE JUIS CTABHBIX TPyOYaThIX cBail. PacueT Ha BBIAEpTHBAIONIHE
HArpy3Kd CTaJbHON TpyO4yaTOll CBaM C OTKPHITBIM HHKHUM KOHIIOM JOJDKEH

BBITIOTHATHCS ¢ yueToM popmyisl (7.11) u 7.2.20.

[Ipuwmeuanue— OnpeneneHne Hecyeld ClIOCOOHOCTH CTAIBHON TPyOUYaToH CBaM C OTKPHITHIM HUKHUM
KOHIIOM IIpU OIMMPaHWKU Ha CKaJbHBLIC WJIN cna60;[e(1)0pMI/IpyeMHe TPYHTBI OOITYCKACTCsA TOJIBKO IO pe3ylibTaTaM
CTaTHYECKUX UCIBITAHUH.

7.2.20 Tlpu onpeneneHny HeCYIEeH CIIOCOOHOCTH CTaIbHON TpyOUaToi cBau C
OTKPBITBIM HUKHUM KOHIIOM KOA((UIIMEHT YCIOBUN pabOThI TPyHTA MO HUKHUM
KOHIIOM TPYHTOBOW TpPOOKH Yrr NpuHHMaercs paBHbIM 0,5, a koadduimeHt
yCJIOBUM paboThl TPyHTa HA OOKOBOM MOBEPXHOCTH (HAPY>KHOW WJIM BHYTPEHHEMH)
CBaW Yrf, YIUTHIBAIOIINNA BHJ TPYHTa B CIOSAX, MpUHUMaeTcs paBHbIM: 0,52 — mis
necuanbix crnoeB rpyHta; 0,43 — mis mMHUCTRIX cnoeB rpyHTa; 0,47 — s
CyTIECUaHBIX CJIOCB TPYHTA.

7.2.21 KoHTposb HECyIIeW CIOCOOHOCTH Ka)XJIOW MPOW3BOJCTBECHHOW CBau
ClIemyeT TMpeaycMaTpWBaTh HA OCHOBAaHWUW PE3yJbTaTOB WX JHHAMHYECKHX
UCIIBITAaHUI ¢ OJJHOBPEMEHHOM 00pabOTKOM 3TUX PE3YIbTATOB B COOTBETCTBHH C
MOJIOKEHUSIMA  BOJIHOBOM TEOpUU yJAapa MW JaHHBIMH, TOJYYCHHBIMU TIPH
CTATUYECKUX HCTIBITAHUAX ONBITHBIX CBail B cooTBeTCTBUU ¢ 'OCT 5686.

7.2.22 Ob6opynoBanue s 3a0MBKM  CBal  JIOJDKHO — BBIOMPAThCS
OJIHOBPEMEHHO C BBIOOPOM HUX pa3MmepoB. HampspokeHusi, BO3HHUKAIOIIME IPU
3a0MBKE CBaii, HE JOJDKHBI MTPEBbIIATh 0,8 3HaUCHUS Mpejiena TeKyUYeCTH CTalH.

Komounuposannwie ceau

7.2.23 KoMOuHMpOBaHHBIE CBal MOTYT YCTpauBaThCAd KaK HEMOCPEICTBEHHO
MOCJIE YCTPOWCTBA 3JIEMEHTA IO CTPYWHOM TEXHOJOTMHU, IMOKa TPYHTOLEMEHT
HAXOJIUTCS B )KHJIKOM COCTOSTHWH, TaK ¥ TIOCJIE €ro TBepAcHUs. B mepBom ciydae B
KaueCTBE MHBEHTAPHOTO DJIEMEHTa MOTYT OBITh HCIOJIb30BAaHBI METALTUYCCKUC
aneMeHThl (TpyObl, AyTaBphl). Bo BTopoM ciiydyae ycTpauBaroTcs OypoOBbIE CBaw,
3aXOJSIIME B TEJIO TPYHTOIIEMEHTHOTO JJIEMEHTA Ha TIIYyOMHY HE MEHEe IBYX
JIMaMETPOB CBaM.

7.2.24 DneMeHTHl, yCTpauBaeMble MO CTPYWHOW TEXHOJIOTHH, d()PEKTUBHBI
JUTSL YBEJIMUEHUSI HECYIEeW CIOCOOHOCTH CBail MO TPYHTY MPH CYIIECTBEHHBIX
3armacax MPOYHOCTH M0 MaTepually MHBEHTAPHOTO dJeMeHTa cBail. [IpoyHoCTHBIE
XapaKTEPUCTUKNA TPYHTOIIEMEHTHBIX JJIEMEHTOB JIOJDKHBI ~Ha3HA4yaThCi B
3aBUCUMOCTH OT TPYHTOBBIX YCIOBHH W pacxoja IIEMEHTA. 3HauYeHUs
MPOYHOCTHBIX ~ XAPAaKTEPUCTUK 3aKPETUICHHOTO MacCHBa TpPyHTa  CJEAyeT
npuHuMaTth B cooTBeTcTBUM ¢ CII 291.1325800 1 moaTBep KaaTh B X0/I€ OMBITHBIX
U ONBITHO-TIPOM3BOACTBEHHBIX paboT. OOBeMbl pabOT TakoOro BHUAA CIEAYET
Ha3HAyYaTh NP pa3pabOTKe MpoekTa PyHIaMEHTOB.

7.2.25 B o0uiem ciyyae npu yCTpOMCTBE KOMOMHUPOBAHHBIX CBail pazMep
cepaeunnka (d — kpyrmoit ¢Gopmbl u b — KBajpaTHOW) CBSI3aH C JAHAMETPOM
TPYHTOIIEMEHTHOM cBau D clieyronumMu COOTHOIICHUSIMHU:
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- JUIsL KpyTJoro cepaeunuka auamerpom d: D =1,2...2,5d;

- U KBaJpaTHOTO cepaeyHuka co croponoi b: D =1,5...3,0b.

7.2.26 Hecymas cmocoOHOCT, KOMOMHMPOBAHHBIX  CBail  JIOJDKHA
OIIPENENATHCS HA OCHOBAaHUM CTATUYECKUX UCTIbITaHUN. Ha3zHaueHue Harpysku ass
IPOBEJCHUS UCHBITAHUN ClEAyeT MPOBOAUTH MO Tabmuuam 7.8 u 7.9, npuHumMas
YRR = 1. Tpenue (compoTuBieHne) Mo G0KOBON MOBEPXHOCTH KOMOMHHPOBAHHBIX
CBall IOJDKHO ONPENENAThbCA Mo Tadnuie 7.2, mpu 3TOM KOA(PPUIUEHT YCIOBUMN
paboThl MO OOKOBOM MMOBEPXHOCTH KOMOWHUPOBAHHOM CBauM C MPUMEHEHHEM
CTPYHHON TEXHOJIOTHH YRf IOJDKEH MpUHUMAThCA paBHbIM 0,85, a mpu ycTpoiicTBe
OCTOHHBIX JJEMEHTOB MO Tabnume 7.6 — B 3aBUCHUMOCTH OT MPHUMEHSIEMOMN
TEXHOJIOTHH.

7.2.27 PacueTsl IPOYHOCTH MO MaTepuaty KOMOMHHPOBAHHBIX CBail cleayeT
IPOBOJAUTD UCXOS U3 00ECIIeUeHUsI IPOYHOCTH:

- NHBEHTApHOTI'O 3JIeMeHTa 0e3 yueTa Halu4yus TPYHTOIIEMEHTA;

- 110 MaTeprary OETOHHOTO WJIM IPYHTOLIEMEHTHOTO 3JIEMEHTA;

- [0 KOHTaKTy WHBEHTAPHOIO »3JIEMEHTa U MaTepuansy OETOHHOIO WU

I'PYHTOLHCMCHTHOT'O 3JICMCHTA.

Il puwmeyanue — YnucimeHHOE MOAETUPOBAHUE DJIEMEHTOB, 3aKPEIUICHHBIX MO CTPYWHOH WU
OypocMecUTeTbHON TEXHOJIOTHH, PEKOMEHYeTCs BBIIIOJIHSTD C UCIIOJIb30BaHUEM PACUETHBIX MOJIeNIel — naeaIbHOM
YIPYIro-IUIACTUYHOM MOJENIN U MOJAEIHU, B OCHOBE KOTOPOM 3aJI0KECH HEJIMHEWHBIM KPUTEPUIl IPOYHOCTU HA CHBUT,
pa3paboTaHHOM CIIEIMAIBHO JUIS CKaJIbHBIX TPYHTOB.

7.2.28 Jlng 3amuTbhl OT KOPPO3MHM METAUIMYECKOW TpyObl B COCTaBe
KOMOMHUPOBAaHHOM CBaM €€ TOBEPXHOCTh CJEAYeT TOKpPhIBATh CHAPYXKHU
MaTepuaioM, ooOyiafaromuM (GPUKIUOHHBIMU CBOMCTBAMM JJIS  TIOBBIIICHUS
HECyIlel CHocoOHOCTH cBau. B kauecTBe TakOro TMOKPBITHS JOMYCKAeTCs
UCITIOJIb30BATh JIAKOKPACOYHBIE MaTepHasbl (SIMOKCUIIHBIE WM JPYroro THIAa B
coorBercTBuM ¢ CII 28.13330) c BBenenueM B Hee 1mo Macce 50 %...70 % mecka
KPYITHOCTBIO |...2 MM MM pyKaB U3 TKAHOTO TOJIMMEPHOTO MaTepHuaa.

7.2.29 MHcnbiTanne Ha BbIEPTUBAaHME KOMOMHHPOBAaHHBIX CBail ¢
MPUMEHEHUEM TPYHTOIIEMEHTHBIX 3JIEMEHTOB JOJKHO MPOBOAMUTHCS HE paHee 14
CYT B IIECUAHBIX TPYHTaX M 28 CYT B TNIMHUCTHIX TPYHTAX TMOCIIC X YCTPOMCTRA.

Yuem ompuuamenvnozo (necamuenozo) mpenus 2pynma Ha 00K060I

noeepxHocmu ceaii

7.2.30 OcHoBaHue, B KOTOPOM pAaCMOJIOKEHBI CBaW, MOXXET HCIBITHIBAThH
nedopManui 13-3a KOHCOJIMIALWU, HAOyXaHusl, IPUTPY3KH CMEXHBIX 00siacTell u
T. na. OrtpunarenpHoe (HEraTMBHOE) TpPEHHE, BO3HHUKAIOIIEE HAa OOKOBOM
MOBEPXHOCTU CBali TPU OCaJIKEe OKOJOCBAWHOTO TpPyHTa H HAMPAaBICHHOE
BEPTUKAJILHO BHU3, CIEAYET YUUTHIBATH B CIydasX:

- INTAHUPOBKU TEPPUTOPHH MOJCHINMKON ToMmuHON Oonee 1,0 m;

- 3arpy3Ky oJIa CKIaI0B HOJIe3HOM Harpy3koi 6onee 20 kH/m?;

- 3arpy3KH T0JIa OKOJI0 (P)YHJAMEHTOB TOJIE3HON HArpy3Koi oT 000pyA0BaHuUs
oosnee 100 kH/M?;

- yBenuwdeHUs J(P(EKTUBHBIX HAINPSHKEHUH B TPYHTE 3a CYET CHATHS
B3BEIIUBAIOIIETO ICHCTBHS BOJBI IPH MMOHUKEHUU YPOBHS MOA3EMHBIX BOJT;
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- HE3aBEPUICHHOW KOHCOIUIAIIMM TPYHTOB COBPEMEHHBIX M TEXHOTCHHBIX
OTJIOXKCHUM;

- YIUIOTHEHUS HECBSI3HBIX TPYHTOB MPU JUHAMUYECKUX BO3ACHCTBUSAX;

- IPOCAJKHU TPYHTOB IIPU 3aMauylBaHUH;

- IIPHU CTPOUTCIILCTBC HOBOT'O COOPYIKCHUA BOIM3H CYIICCTBYOIINX.
IIpumeuanune— OrpunarensbHble CHIBI TPEHUS, BOSHUKAIOUIME B MIPOCAJOUHBIX I'PYHTaX, CleIyeT
YUUTBHIBATh B COOTBETCTBHUH C pasiesiom 9.

7.2.31 OrtpuinatenbHOE€ TPEHUE YUYUTHIBAIOT [0 TIyOWHBI, HAa KOTOPOH
3HAUYEHHE OCAJKU OKOJIOCBAWHOTO IPYHTA MOCJIE BO3BEJACHUS U 3arpy3KH CBaiHOTO
¢dynnamenta (B coorBercTBur CIT 22.13330) npeBbIiaeT MOJOBUHY MPEICIBHOTO
3HAYEHHUA OCAJKU JJIA MPOEKTUPYEMOIO COOpPYKEHHs. PacueTHble CONMPOTUBICHUS
rpynra fi mpuarMaroT mo Tabmume 7.3 co 3HAKOM «MUHYC», a i Topda, uia,
canporienst — muHyc S5 klla (pucyHok 7.3, a). Ecnim B mpenmenax IJIMHBI
NOTPY’KEHHOM YacTH CBaW 3aJIEral0T HaIulacTOBaHUS Topda TonmuHor Oonee 30
CM M BO3MOXKHAa TUIAHUPOBKA TEPPUTOPUU TOJCHINKOW WM HWHAs €€ 3arpys3ka,
DKBUBAJCHTHAs  TOJACHIIIKE, TO pPAacYeTHOE COmpoTuBIeHHEe rpyHTa i
PaCIOJI0OKEHHOTO BBIILIE IMOAOMIBBI HMU3IIETO (B Ipelenax JUIMHBI MOTPYXEHHOU
4acTU cBau) cJiost Topda, ciaenyeT NPUHUMATD:

a) IpU TMOACHIIKAX BBICOTOM MeHee 2 M JJid TPYHTOBOM MOJCHIIIKH U CJIOEB
Topa — paBHBIM HYJIIO, NI MUHEPAJbHBIX HEHACHITHBIX I'PYHTOB NPUPOIHOIO
CIIO’KEHHS — 3HAYCHUSIM 110 Tabimie 7.3 (pucyHok 7.3, 0);

0) mpu MOJACKINKAX BBICOTOM OT 2 0 5 M JyIsl TPYHTOB, BKJIOYasl MMOJACHIIKY,
paBHbIM 0,4 3HaYeHMI, yKa3aHHBIX B TaOaMIE 7.3, HO CO 3HAKOM «MHUHYC», a JUIs
Topda — muHyc 5 klla (oTpHUIaTeNbHBIC CHITBI TPeHUS) (PUCYHOK 7.3, 8);

B) MpH MOJCHINKAX BBICOTOM Ooyiee 5 M AJisi TPYHTOB, BKJIIOYAs MOJICHINKY,
pPaBHBIM 3HAYEHUSIM, YKa3aHHbIM B TaOiuie 7.3, HO CO 3HAKOM «MHUHYC», a IJIS
topda — munyc 5 klla (pucyHok 7.3, 2).

IIpumeganune — Ocaaky OKOJIOCBAIHOTO IpyHTa AOIyCKAETCS ONPENENATh METOAOM MOCIOWHOTO
cymmupoBanus B coorBerctBuu ¢ CII 22.13330 6e3 ydera Hamu4uus CBail WIIM MyTeM NPOBEICHHS YUCICHHBIX
pacdeToB.

a— 06IHHﬁ cnyqaﬁ; 0 — Hanmuuue ciIadbIX MMPOCJIOCK U NOACBIIKHN BBICOTOM MeHee 2 M; 6 — HAJIMYHC cnabbIxX
MIPOCIIOCK U MOACBHIIIKN BBICOTOH 2—5 M; 2 — HAJIM4YUeC c1abbIxX MIPOCIIOCK U NOACBHIIIKN BBICOTOI1 Oosiee 5 M

Pucynok 7.3 — Cxema pa3BUTHS CHJI HETATUBHOI'O TPEHUSI
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7.2.32 B ciydae Korja KOHCOJIUAALUS IPyHTa OT MOACBIIKUA WM MPUTPY3KU
TEPPUTOPUM K MOMEHTY Hayaja BO3BEICHMS HAJ3€MHOW YacCTH COOPYKECHHU
(BKJIrOYasi CBAaHBIA POCTBEPK) 3aBEPIIMIACH WM BO3MOXHOE 3HAUYEHUE OCAJKH
IPYHTa, OKpPY’KaloIIEro CBaW, IIOCIE€ YKAa3aHHOIO MOMEHTa B pe3yJbTare
OCTAaTOYHOW KOHCOJIUJALMM HE IPEBBIIAET MOJOBUHBI IPEAEIBHOIO 3HAYCHUS
OCaJKu I MPOEKTUPYEMOI'O COOPYXKEHHsSI, COMPOTHBIEHUE TPyHTa HAa OOKOBOIA
MOBEPXHOCTU CBaW JOIYCKAETCS NMPUHUMATH IMOJIOKUTEIbHBIM BHE 3aBUCHUMOCTH
OT HAJIMYHS WM OTCYTCTBHSI mpocioek Topda. Jlns mpocnoek Topda 3HadeHue fi
CIEeQyeT MPUHUMATh paBHbIM S5 Kl1a.

Ecniu wu3BecTHbl 3HadeHHs KOA(P(OUIIMEHTOB KOHCOMUAALMA M MOIYJIA
nedopmaruu TophoB, 3aJeraonX B Mpeaenax ATUHBI MOTPYKEHHOM 4acTu CBau,
U BO3MOXXHO OIPEACICHUE 3HAYCHHUs] OCAJAKM OCHOBAHHUS OT BO3JACUCTBUS
IPUTPY3KH TEPPUTOPUU JUISl KaXKIOTO CJIOS TPYHTA, TO IPH ONPEAEIIEHUN HECYLIEH
CIIOCOOHOCTH CBau JOIYCKAETCs YYHUTHIBATh CHUJIbl COINPOTUBJICHHUS TPyHTa C
OTPHUILATEIbHBIM 3HAKOM (OTPULATENIbHBIE CUJIbI TPEHUSI) HE OT YPOBHS IOJOIIBI
HIDKHETO cliosi Topda, a HauMHasi OT BEPXHETO YPOBHs CJIOSl TPyHTA, 3HAUYECHUE
JIOTIOJIHUTEIBHON OCaJKU KOTOPOrO OT MPUIPY3KU TEPPUTOPHUH (OMpeAesIEHHON
HauMHasg C MOMEHTa IepeJaud Ha CBal0 pPACYCTHOM Harpy3kH) COCTABIISET
MOJIOBUHY NPEJIETbHOr0 3HAYEHUSI OCAJIKH JJIs1 TPOCKTUPYEMOTO COOPYIKEHHUS.

7.3 Onpenesnenne Hecylleil cocOOHOCTH CBail MO pe3yJbTaTaM IOJIEBbIX
UCIIbITAHUM

7.3.1 Hecymass cmocoOHOCTh CBail B MOJIEBBIX YCJIOBHUSAX MOXET OBITh
ONpeJeNieHa CIEAYIOUMMU METOAaMHU: CTaTUYECKUMH M JUHAMUYECKUMU
UCIIBITAHUSIMU CBaid, MCHBITAHUSIMU TPYHTOB STaJOHHOM CBaeid, HMCHBITAHUSIMU
IPYHTOB  CTaTMYECKUM  30HIMpPOBaHHEM. KoOnIMYEeCTBO  HCHBITAHUN  CBa
ONPENENSIETCS MPOEKTOM B 3aBUCHMOCTH OT CJIOKHOCTH T'PYHTOBBIX YCIJIOBUH,
BEJIMYMHBI HAarpy30K, IIepeJaBacMblX HA OCHOBAaHUE W YMCIIA TUIIOPA3MEPOB CBaM.
Jns  onpeneneHus Hecylled CHOCOOHOCTH CBail IO pe3ysbTaTaM IOJIEBbIX
WCIIBITAHUHA TSI KaKI0ro 0OBEKTa CTPOUTENIbCTBA coopykeHuil kimacca KC-3 wu
KC-2 pexomeHtyeTcsi MPOBOAUTS:

- CTaTMYECKHUE HCHbITAaHUS CBail M cBail-uTamMnoB — A0 1 % obiero yucia
cBail Ha 00BEKTE, HO HE MeHee Tpex JJia coopyxkeHuil kinacca KC-2 u yethipex —
U1 coopyrkennit kimacca KC-3;

- TMHAMHYECKHE HMCIIBITaHUs cBail — 10 2 % o01ero unciia cBaii Ha 00bEKTE,
HO HE MEHeEe LIECTH I coopykeHul kiacca KC-2 u neBAtH — 111 COOpYKEHUN
kiracca KC-3;

- HCTBITAaHUS TPYHTOB CTaTMYECKUM 30HIUPOBAHMEM — B COOTBETCTBUU C

CII 446.1325800.

IIpumeuvanus

1 Jlnsa coopyxennii kinacca KC-3 Hecylrylo crloCOOHOCTh CBal JIOIYCKAaeTCsl ONpPEAEIATh N0 pe3ysibTaTaM
CTaTHYECKMX UCIIBITAaHUH TEH30METPUYECKUX CBal, BHIIIOJIHSAEMBIX TI0 CIIENHAIbHO pa3paboTaHHON MporpaMme.

2 Jlns ompeznerneHuss Hecylied crocoOHOCTH cBai MOCTOBBIX coopykeHni kmaccoB KC-3 u KC-2 mo
pe3yabTaTaM MOJEBBIX MCIBITAHUMA YUCIIO U THUIl UCIBITAHUN CIelyeT Ha3HAa4yaTh B COOTBETCTBUHU ¢ pasaenoM § CII
46.13330.2012.
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3 Hecyasi cmocoOHOCTD CBail TOATBEPKIACTCSA OJHUM MIIH HECKOJIBKAMHU CIIOCOOAMH IO BBHIOOPY aBTOPOB
IPOCKTA.

7.3.2 HcnelTaHus cBall CTaTUYECKOW W JIMHAMHMYECKOW Harpy3kaMud H
UCIIBITAaHUSI TPYHTOB STaJOHHOW CBael cieayeT BBINONHATH, coOmomas ['OCT
5686, a ucnpITaHUS TPYHTOB cTatndeckuM 30HAMpoBanueM — ['OCT 19912.

7.3.3 Hecymyro criocobHocth Fg, KH, cBaii mo pesyiabTaTaMm UX HCIBITAHHM
BJIaBJIMBAIONICH, BBIICPTUBAIOIIEN U TOPU3OHTAIBHON CTaTUYECKUMU HArpy3KaMu,
a TaKXXe IO pe3yJbTaTaM UX JUHAMHYECKUX HCHIBITAHUMN CIEAYET ONPEACIISATH IO
dbopmyiie

Fo= 'YcFu,n/ Ye,01 (7-20)
riae ye — KodpdUIMEeHT yclIoBHA pabOThl CBaW; B CiIy4yae BIABIMBAIOIINX WA
TOPU30HTATIBHBIX HArPy30K Y = 1; B Cilyyae BBIAEPTUBAIOIINX HATPY30K
Yc IPUHUMAIOT 110 7.2.7,
Fun — HOpMaTMBHOE 3HAYE€HHE TMPEJCIBHOTO COMPOTUBICHUS cBau, KH,
ompezensieMoe B cooTBeTcTBHM ¢ 7.3.4—7.3.7, a Takxke 7.3.9—-7.3.11;

Yegl — KOB(i)(bI/IHI/IeHT HaJACKHOCTH IIO I'PYHTY, HpHHHMaeMBIfI o 7.3.4.
[IpuMeyaHnue — Pe3ynbrarsl CTATHYECKUX UCTIBITAHUN CBAall HA TOPU3OHTAJIBHBIC HATPY3KH MOT'YT OBITH
UCIIONIb30BaHbI [ HENOCPENCTBEHHOTO ONPENEICHUSI pACUETHON HArpy3KH, JOIyCKAaeMOM Ha CBal0, €CIIN yCIIOBHS
UCTIBITAaHUI COOTBETCTBYIOT JICHCTBUTEILHBIM YCIOBUSIM PaOOThI CBau B pyHIAMEHTE COOPYIKECHHSI.

7.3.4 B ciyyae eciau 4MCIIO OJMHAKOBBIX CBall, MCIBITAHHBIX B OJMHAKOBBIX
IPYHTOBBIX YCJIOBHSIX, COCTAaBIsI€T MEHEE IIECTH, HOPMAaTUBHOE 3HAYCHHE
MPEeIbHOTO COMPOTUBIIEHUS cBau B popmyuie (7.20) cienyeT npuHUMATh paBHBIM
HAaUMEHBIIEMY IPEICIBbHOMY COIPOTHUBIICHHUIO, ITOJYYEHHOMY W3 pEe3yJIbTaTOB
UCHbITaHuM, T. €. Fyn = Fymin, @ K03 PUIMEHT HAEIKHOCTH IO TPYHTY Yc,g1 = 1.

B cnydae ecnaum uMcno cBail, HMCHOBITAHHBIX B OJMHAKOBBIX YCJIOBHSIX,
COCTaBISIET WIECTb U Oonee, Fyn M ycg1 ciaemyeT ompenensiTb Ha OCHOBAaHUU
pEe3yibTaTOB CTATUCTUYECKOM OOpaOOTKM 4YaCTHBIX 3HAYEHUH MpeleabHbIX
CONMPOTHUBJIEHUI cBall Fy, MONy4YEeHHBIX MO JAHHBIM MCIBITAHUWA MPU 3HAYECHUH
noBeputenbHOr BepossTHOocTH o = 0,95. Ilpm sTomM miig ompeneneHuss 4acTHBIX
3HAYEHUN TPEAENIbHBIX COMPOTUBIECHUN CIEAYyEeT PYKOBOJACTBOBAThbcs 7.3.5 mpu
BJIABJIMBAOIINX, 7.3.6 — IIPU BBIIEPIUBAIOIINX M TOPU3OHTAIBHBIX HArpy3kax U

7.3.7 — Ipy TUHAMUYECKUX HCIIBITAHUSIX.
IIpumeuganue— Ilpu obocHOBaHHN JIOIyCKAaeTCs NMPOBEIACHHUE HCHBITAHUSA OIHOI CBaM B MeCTeE, C
HanOoJsiee HeOIaroNPUSTHEIMY yCIOBUSMH Ha Y4acTKE CTPOUTEINICTBA.

7.3.5 Ecnu Harpy3ka nmpHM CTaTUYECKOM HCMBITAHUM CBall HAa BJIaBJIMBAHUE
JIOBEJICHA [0 BEJIMYWHBI, BBI3BIBAIOIIEH HEMPEPHIBHOE BO3PACTAHUE WX OCAJKHU S
0e3 yBenuueHus Harpy3ku (pu S < 20 MM), TO 32 YaCTHOE 3HAYCHHE TPEIETHLHOTO
CONPOTUBJICHUS Fu UCIIBITYEMOM cBau MPUHUMAIOT HarpysKy,
3apErUCTPUPOBAHHYIO MPU NPEABIAYIICH CTYIIEH! 3arpyKEeHUSI.

Bo Bcex octanpHBIX ciydasx s GyHIaMEHTOB COOPYKEHUN (KpoMe MOCTOB
U TUAPOTEXHUYECKUX COOPY)KEHHH) 3a 4YacTHOE 3HA4YeHUE IMPeJeIbHOTO
CONPOTHUBJICHUS CBau F, BaaBnuBarolel Harpy3ke clieyeT NpUHUMAaTh Harpys3Ky,
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1OJT BO3JCHCTBHEM KOTOpPOW HCIBITYeMasi CBas TOJy4aeT OCaJAKy, PaBHYIO S,

orpeensieMyro 1o hopmyiie
S= Csu,mt, (721)
rae { — koap@uUIMEeHT Tepexo/ia OT MPEAeTbHOTO 3HAYCHHUs CpPEAHEH OCaiKu
dbyHIaMeHTa COOPYXEHHUSI Symt K OCAAKE CBaW, MOJYyYCHHOU mpu
CTaTHYECKUX HCIBITAHUSAX C YCIOBHOW CcTaOwmim3arueil (3aTyxaHueM)

OCaJIKH;

Sumt — TPEIeNbHOE 3HAYEHUE CpeaHel ocaaku (yHIaMEHTa MPOEKTUPYEMOTO
coopykenus, ycranaBnuBaemoe mo CII 22.13330 kak mis oObekTa

HOBOT'O CTPOUTCIILCTBA.

IIpumeuanue — Jnd pEeKOHCTPYHPYEMBIX COOpYXeHHH 3HaueHHe S mo ¢opmyrne (7.21) momyckaercs

OTpaHHYHMBATh 3HAUYCHHEM MaKCUMAIIbHOM OCA/IKU Sqyiy, 10 mpunoxkennto E CIT 22.13330.2016.

3HaueHne kodp¢uuuenta ( cienyer npuHUMaTh paBHeIM (0,2 B ciydasx,
KOI'/Ia UCMBITAHUE CBall MPOBOAAT NPH YCIOBHOM cTabunu3auuu, paBHoi 0,1 MM 3a
1 4, ecu O/ MX HIYKHUMHU KOHIIAMU 3aJIETal0T MeCYaHbIe WM TJIMHUCTHIE TPYHTHI
C KOHCHCTEHIMEH OT TBEPJOH 0 TYroljIaCTUYHOM, a Takxke 3a 2 4, eclid MO UX
HUKHUMU KOHIIAMH 3QJIETAlOT TJIMHUCTBIE TPYHTHI OT MSTKOIUIACTUYHOM [0
TEeKy4el KOHCUCTEHIIHH.

Ecnu ocanka, onpenenennas no ¢popmyde (7.21), cocraBusiet 6oiee 40 MM, TO
3a YaCTHOE 3HAUY€HUE MPEJEIbHOI0 CONPOTUBIECHUS cBau Fy cieayer mpuHUMAaTh
Harpy3Ky, COOTBETCTBYIOIIYIO S = 40 MM.

Jis  MOCTOB M THAPOTEXHUYECKHX COOPYXEHHH 3a TMpeesbHOEe
CONPOTHBIIEHUE CBau Fy TpHU BIABIMBAIOMIMX HArpy3Kax CleAyeT MPUHUMAThH
Harpy3Ky Ha OJIHy CTyIIEeHb MEHEE Harpy3KH, IPH KOTOPOIl BHI3BIBACTCS:

a) IpUpalleHue OCaJKU 3a OJHY CTYIIEHb 3arpyxeHus (Ipu oO1eM 3HaYeHUU
ocanku 6osnee 40 MM), peBBIIIAIONIEE B MATH pa3 U Oojee MpHUpalieHUue OCalIKH,
MOJTy4YE€HHOE 3a MPEANIECCTBYIONIYIO CTYIIEHb 3arpyKEeHHUS,

0) ocaznka, He 3aryxaroliasi B TeUeHHUEe CyTOK U OoJiee (mpu oOIeM 3HaYECHUU
ee 6onee 40 mm).

Ecnu npu MakcuMasibHOM JOCTUTHYTOM IIPU UCIBITAHUAX HArpy3Ke, KOTOpast
okakeTcsi paBHoW wiu Oonee 1,5Fy, rome Fy — Hecymas cnocoOHOCTH CBaw,
paccuntanHas o gopmynam (7.6), (7.9), (7.10), (7.13), (7.17) u (7.18), a ocaaka
CBau S MPH UCHBITAHUSAX OKAXKETCS] MEHEEe 3HaUEHUs, ONPEEICHHOT0 1Mo (popmyIe
(7.21), wiu s MOCTOB M THAPOTEXHHUECKUX COOPYKeHuH — MeHee 40 MM, TO B
TOM CJy4yae 3a YacTHOE 3HAYeHUE MPEAENbHOrO0 COMpPOTUBIEHUS cBau Fy
JIOTyCKaeTCsl MPUHUMATh MAaKCUMAJIBbHYIO  Harpy3ky, TOJyYeHHYI TIpH

HWCHBITAHUSIX TaKOM CBaH.

IIpumeuvanus

1 B oTnenbHBIX citydasx, IpH COOTBETCTBYIONIEM OOOCHOBaHMH, JIOITyCKAETCs NPUHUMATh MaKCUMAaJIbHYIO
HarpysKy, JIOCTHIHYTYIO IPU MCIBITAHUSX, paBHOH Fg.

2 CrymeHH 3arpyXeHHss IPU HKCIBITAHMSIX CBall CTATHYCCKOW BIABIMBAIONICH HArpy3KOH JOJDKHBI
Ha3HaudaThes paBHBIMH 1/10 — 1/15 mpennonaraeMoro npenesbHOro COPOTHBICHHS cBan Fy.

7.3.6 Ilpm wucnpITaHMM CBall CTAaTHYECKOHM  BBIACPTHBAIOIICH WM
TOPU30HTAJIBLHOM HArpy3KOW 3a YaCTHOE 3HAYEHHUE MPEETHLHOTO COMPOTHUBICHUS
Fu (7.3.4) no rpadukaM 3aBUCUMOCTH NEPEMEIICHUN OT Harpy30K MPUHUMAIOT
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Harpy3Ky Ha OJHY CTyleHb MEHee Harpy3ku, 0e3 yBEIWYeHHUs KOTOpOH

MNEPCMCIICHUA CBaW HCIIPCPBIBHO BO3PACTArOT.

IIpumeuyaHnue — Pe3ynpTarTsl cTaTUUECKUX UCTIBITAHU CBaif HAa TOPU30HTAIIBHbBIE HATPY3KU MOTYT OBITh
HCIIONB30BaHbl I HEMOCPEACTBEHHOIO OIpPEAENIEHUS PAaCYeTHBIX MapaMEeTPOB CUCTEMBI «CBasg — TPYHT»,
HCIOJIB3YEMBIX B pacyeTax IO MPUIOKEHUIO b.

7.3.7 llpm nUHAMAYECKUX WCIBITAHUAX 3a0WBHBIX JKEIE300CTOHHBIX U
JICPEBSIHHBIX CBail aimHOM He Oonee 20 M YacTHOE 3HAYEHHUE TIPEACITHHOTO
conportusienus Fy, kH (7.3.4), mo maHHBIM HX MOTPYXKCHHUS MPH (PAKTHUCSCKUX
(M3MEPEHHBIX) OCTaTOYHBIX OTKazax S, > 0,002 M ciemyer oOmpeaemnsiTh IO

dbopmyiie

F, _nAM \/1+ 4E4 my +82(m2 +my) 1. (7.22)
2 nAs, m;+m, +mg

Ecmu daktudeckuit (M3MepeHHBIN) ocTaTOYHBIA oTKa3z S < 0,002 M, To B
IIPOEKTE CBaHOro (yHAaMEHTa CJeAyeT MpeaycMaTpuBaTh MPUMEHEHUE IS
NOTPYKEHHSI CBail MOJIOTa ¢ OOJBIIEH SHEPruel yaapa, Ipu KOTOPOM OCTaTOYHBIN
oTka3z Oymer Sa > 0,002 M, a B ciaydae HEBO3MOXHOCTH 3aMEHBI CBacOOMHOTO
0o0OpyZIOBaHUSI M TpPH HAJUYMH OTKA30MEPOB YACTHOE 3HAUEHUE MPEIEIbHOrO
conpoTuBieHus cBau Fy, kH, cienyer onpenensarts o ¢popmyse

Foot ZatSul |y BEalsatsa) M o ) (7.23)
T 28 sy +sg (25, +54 )7 Mg+my

B ¢opmynax (7.22) u (7.23):

N — koddduiment, npuHUMaemMblii o Tabnuine 7.11 B 3aBUCHMOCTH OT
MaTepuana ceau, KH/m?;

A — TIonIaak, OrpaHUYeHHAS HAPYKHBIM KOHTYPOM CIUIOITHOTO WJIA TOJIOTO
MOTIEPEYHOTO CEYEHHsI CTBOJIAa CBaW (HE3aBUCHUMO OT HaJIW4YUs WU
OTCYTCTBHS y CBaH OCTpHS), M2,

M — koaduirieHT, npuHUMaeMblii Npy 3a0KMBKE CBail MOJIOTAMU YJApHOrO

NENCTBUS pPaBHBIM €JIMHULIE, & TPU BUOPOMOTPYKEHHH CBal — IO
tabnuue 7.12 B 3aBUCUMOCTHM OT BHJA TPyHTa MOJA HUX HWKHUMHU
KOHIIaMU;

Eq — pacuerHas sHeprus ynapa Mosora, kJ[k, npuHruMaeMasi mo Tadmumie 7.13,
WM pacyeTHasi DHEPTusi BUOpoIorpyxaTeneit — o tadmnuie 7.14;

Sa — (haKTUYECKUI OCTATOYHBIM OTKAa3, PaBHBIM 3HAUYEHUIO TTOTPYKEHHS CBAH OT
OJTHOTO y7apa MOJIOTa, a TPY MPUMEHEHUN BUOPOTOTpYKaTeNe — OT uX
paboThI B TeueHre 1 MuH, M;

Sel — YNOPYrHi OTKa3 cBau (ymOpyrue TIIepeMelICHHs TPYyHTa H  CBau),
OIpEeeIIIeMBIi C TIOMOIIIBIO OTKA30MepPa, M;

M; — Macca MOJIOTa WJIM BUOPOIIOTpYKaTels, T;

M, — Macca CBau ¥ HaroJoOBHUKA, T;

M3 — Macca noaoadka (mpu BUOponorpyxeHuu cai ms = 0), T;

M4 — Macca yJIapHOM 4acTu MOJIOTA, T;
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€ — K03 PUIMEHT BOCCTAHOBJICHUS ynaapa; MpU 3a0MBKE KeIe300€TOHHBIX
CBall MOJIOTaMH YIApHOTO IEHCTBHUS C MPHUMEHEHHEM HAarojJOBHUKA C
JIEpEBSHHBIM BKJIaabImeM €2 = 0,2, a mpu BuOponorpysxkarene £ = 0;

0 — xoappunuent, 1/kH, onpenensemsrii mo Gpopmyie

o-tMe I )M o h), (7.24)

4l A A¢ Jmy +m,

31ech A, Mg, My — cM. popmyist (7.22) u (7.23);

Np, Nf — KOX(PUIMEHTH TIepexoAa OT AWHAMUYECKOTO (BKIIIOYAIOIIETO
BSI3KOE COMPOTHUBIIEHUE IPYHTA) K CTATUYECKOMY COIPOTHUBIICHUIO
rpyHTa, IPUHUMAEMbIe COOTBETCTBEHHO PAaBHBIMH: JJIsi TPYyHTa
IO/ HWKHUM KOHIIOM cBau Np = 0,00025 ¢-m/kH u nis rpyHTa
Ha 60KkoBOM moBepxHOCcTH cBau Nt = 0,025 c-M/kH,;

As — momaas OOKOBOM TOBEPXHOCTHM CBau, COMPHUKACAIOUIEHCS C
IPYHTOM, M?;
g — ycKopeHue cBoOOIHOTO MajeHus, pasHoe 9,81 m/c?;
H — daxtrueckas BricoTa MajieHUs yIapHON YacTH MOJIOTA, M;
h — BbeICOTA mMEpPBOr0 OTCKOKA YJApHON 4YacTH IU3€Ib-MOJIOTA,
npUHUMaeMasl COIJIacCHO NpuMmeyaHuto 2 K Ttabmume 7.13, s
Apyrux BuaoB mosioros h = 0.

YacTHple 3HAYEHHUS TMPEACIIBHOTO CONPOTHUBJICHHUS TIPU JUHAMHUYECKUX
UCIIBITAaHUSX JKEJIe300€TOHHBIX CBal JUIMHOMU cBbilie 20 M, a TAK)KE CTAJIbHBIX CBail
000 NIUHBI MO W3MEPEHHBIM OCTAaTOYHBIM M YINPYTUM OTKa3aM TpH HX
NOTPYKEHHH MOJIOTAMU  CIEAYET OMNPEeAeNsiTh C IOMOIIbI0 KOMIIBIOTEPHBIX
porpamMm, METOJbl pacyeTra 3a0MBKM CBail B KOTOPBIX OCHOBaHbI Ha BOJHOBOM
TEOpUH  yJapa. YKa3aHHblE KOMIIBIOTEPHBIE  MPOrpamMMbl  JIOIMYCKaeTcs
UCTIONB30BaTh TMPH HWCHBITAHUSAX OYpPOHAOMBHBIX CBali COOTBETCTBYIOIIUMU

IMOJABECHBIMHU MOJIOTaMH OOJIBIIION MAaCCHI.

IIpuwmeuanue— [Ipu 3a0uBKe cBail B TPYHT, IMOMICKAIINN yIAICHUIO IPH pa3padOTKe KOTIOBaHA, WA B
TPYHT AHa BOJOTOKAa 3HAYCHHUE PACUCTHOI'O OTKa3a CJICAYCT ONPCACIIATL MCXOASA U3 Hecymeﬁ CHOCO6HOCTI/I CBaI\/‘I,
BBEIYMCIIEHHOM C YUCTOM HCYAAJICHHOT'O WJIN IMMOJABEPIKECHHOT'O BO3MOKHOMY PA3MbIBY I'PYHTA, @ B MECTaX BEPOATHOI'O
MPOABJICHUA OTPUHATCIBbHBIX CUJI TPEHUA — C UX YUCTOM.

Taonuma 7.11

. Koadpdunument n,
Ciyuaii pacuera <H/v2
Wcnbrtanue cBaii 3a0MBKOM M TOOMBKOM (2 Tak)Ke B ClTydae ONpeIeleHus
OTKa30B) MPH BHUJIAX CBail:
KeJIe300€TOHHBIX C HArOJIOBHUKOM 1500
JEPEeBSIHHBIX 0e3 moa0adka 1000
TO XK€, ¢ TOH0a0KOM 800
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Taomxunma 7.12

Bwu rpyHTa o HIOKHAM KOHITOM CBau Koadpdurnment M

1 KpynHo0010MOYHBIE C TIECUaHBIM 3ATIOTHUTEIEM 1,3
2 Ilecku cpenHel KPYITHOCTH U KPYIHBIC CPEAHEH MIIOTHOCTH U CYIIECH

TBEp/IbIC 1,2
3 Ilecku Menkue cpeaHel MII0THOCTH 1,1
4 Tlecku mbuIeBaThIC CPEAHEN TUIOTHOCTH 1,0
5 Cymnecu miacTUYHbIe, CYTJIMHKU U TJIMHBI TBEPIbIE 0,9
6 CyravHKY U TIMHBI 0Ty TBEP/bIe 0,8
7 CYyrJIMHKH U TJIMHBI TYTOIUIACTHYHbBIC 0,7

IIpumevanue — Ilpu IIOTHBIX TMecKax 3HA4YCHUA KodpdumueHta M mius NMyHKTOB 2—4 HacTosei

TaOJIMIIBI clieayeT NoBhImaTh Ha 60 %.

Taonuma 7.13

Pacuernas sHeprus

Buna monora yaapa mojora Eq, kJ[x

1 IloaBecHON WM OUHOYHOTO AEUCTBUSI o

2 TpyOuaTeIii AU3€Ib-MOJIOT 0,9GHg
3 IITaHTroBBIA AU3EIL-MOJIOT 0,4GHgy
4 Ju3eabHBIM P KOHTPOILHOM JOOMBKE OJMHOYHBIMU yIapaMu 0e3 G(H. - h)

noaadyu TOIJIMBa

O6o3HaYeHUS:

G —Bec, kH, u Hy 1 Hy — dakTuyeckast u myckoBast BBICOTHI IIAZICHUsI, M, YJapHOH 4acTH MOJIOTA,

h — BbicOTa MepBOro OTCKOKA YIapHOM YaCTH IM3€7Ib-MOJIOTa OT BO3YIIHOW MOAYLIKH, ONpeaesnseMas o
MepHOH peiike, M. J{Jis peBapUTEeIbHBIX PACUCTOB JOIMYCKACTCSl MPUHUMATH: JUIS IITAHTOBBIX MOJOTOB h = 0,6 M,
ULt Tpy04aTeix MostoToB h = 0,4 M.

Dpuwmeuanue— Cpennee 3HaueHHEe Hy 32 onuH 3anor w3 10 yoapoB ciieyeT omnpenenarts mo Gopmyiie
Hd,=0,0156t2, rae t — BpeMs paboThI AM3EIb-MOJIOTa B 3aJ10Te, (PUKCUPYyEMOe CEKYHIOMEPOM ¢ TOUHOCThIO 10 0,1 ¢.
CekyHIOMep BKJIIOYAIOT B MOMEHT IIEPBOTO YAapa U BRIKIIOYAIOT Ha JECITOM yaape, He CUUTas IMyCKOBOTO.

TaOoanuma 7.14

Bosmymiaromas cumna BuOpomnorpysxarens, kH SKBHBaﬂ;ﬁg;jgf{fr?;;zzi;fﬂpim yrapa
100 45,0
200 90,0
300 130,0
400 175,0
500 220,0
600 265,0
700 310,0
800 350,0

7.3.8 Hecymyto cioco6HoCcTh Fg, KH, 3a0uBHOI BHUCsYel cBau, paboTaromieit
Ha BJIaBJIMBAIONIYIO HArpy3Ky, IO Pe3yJIbTaTaM HMCIBITAHUM TPYHTOB 3TaJOHHOU
CBaci WJIM CTAaTHYECKHUM 30HIUPOBAHUEM CIIeAyeT onpeaeisath mo dpopmye (7.20),
B KOTOPOU cJeayeT NpUHATh Ve = 1.

[Ipu »TOM HOpMaTHBHOE 3Ha4YeHHWE Fy, OMpENessIOT HAa OCHOBE YaCTHBIX
3HAUYEHWI TPEJCTHHOTO COMPOTHBIIEHHS cBau Fy, KH, B MecTe HCIBITaHUS TPYHTOB
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ATAJIOHHOW CBAaeW WM 30HAUPOBAHUEM, OIIPEACICHHBIX B COOTBETCTBUH ¢ 7.3.9, 7.3.10
wm 7.3.11.

Koapounument HanexHOCTH 1O TPYHTY Yeg ONPEICISIOT HAa OCHOBE
CTATUCTUYECKON 0OpaOOTKM YaCTHBIX 3HAYCHHUH MPeeIbHOIO COMPOTHUBIICHUS
cBau F, B cootrBercTBUH ¢ 7.3.4.

7.3.9 YactHOoe 3HAa4YeHHWE MPEAECIBHOIO CONPOTUBIIECHUS 3a0MBHOW CBau B
MeCTE UCIIBITAHMS TPYHTOB 3TaJOHHOM cBael Fy, kH, cienyeT onpenendars:

a) MPY UCTIBITAHUY TPYHTOB ATAJOHHOM cBael tuma | — mo ¢popmyre

Fo= Ysp(U/Usp)Fu,sp, (7-25)

rae Ysp — kodppuuueHt, npuHuMaeMslid paBHbIM 1,25 mpu 3arayOsneHMH cBau B
IUIOTHBIE NTECKU HE3aBUCUMO OT UX KPYNHOCTH WM KPYHTHOOOJIOMOYHbBIE
I'PYHTHI U paBHbIM 1,0 I OCTAJIBHBIX TPYHTOB;
U, Usp — IIEpUMETPBI ITONEPEUYHOTO CEYEHHS IPUMEHSAEMOM CBau U 3TAJIOHHOW;
Fusp — yacTHOe 3HaueHHE NPENENBHOIO CONPOTUBIICHUS OSTaJOHHOM cBau, KH,
OIIPENEIIEMOE 10 PEe3ysbTaTaM HCIIBITAHUS CTaTUYECKOW HArpy3Kol IO

7.3.5;
0) Mpu UCTIBITAHUM TPYHTOB ATajioHHOM cBael Tumna |l umu |1 — o dhopmyne

Fo= 'YR,RRspA + YRt fspUh, (726)

rae YrRrR — KOd(pPUIMEHT ycnoBHid paOOThl MOJ HWXKHMM KOHILIOM HATypHOM CBaw,
NpUHUMAaEeMbId MO Tabmuie 7.15 B 3aBUCHUMOCTH OT MPEAEIbHOTO
CONPOTHUBIICHUS] TPYHTA IO/l HY’)KHUM KOHIIOM STaJIOHHOM CBau Rsp;
Rsp — MIpenenbHoe CONPOTUBIICHHE TPYHTA MOJ] HUYKHUM KOHLIOM 3TaJIOHHOM CBaw,
klla;
A — riouaab MOMEPEeYHOro CEYEeHUsl HaTypHOU CBau, M
Yrf — KO3 dUITUEHT yclIOoBUN pabOThl HA OOKOBOW MOBEPXHOCTU HATYPHOM
CBau, NPUHUMaeMbIi 1o Tabimie 7.15 B 3aBucumoctH oT fp;
fsp — cpemHee 3HaueHHE MPENEIFHOTO COMPOTHUBIICHUS TPYHTa Ha OOKOBOM
MMOBEPXHOCTH ATAJIOHHOM cBawu, Klla;
h — rmyOuHa morpy>kKeHusi HATypHOU CBau, M;

U — IepuUMETp MOICPEYHOI0 CCUYCHM CTBOJIA CBaH, M.

[Ipuwmeuanue— [Ipu npumenennn stanonHoi cBau tuna |l ciaemyer npoBepsATh COOTBETCTBHE CYMMBI
Ipe/eNIbHBIX CONPOTUBIICHUH TPYHTA IOJ HWXKHUM KOHIIOM M Ha OOKOBOW HOBEPXHOCTH STAJIOHHOW CBau ee
npeaensHOMy compoTuBieHuio. Ecmm pasHuma mexnay HumMu mpeBsimaer 20 %, To pacyer mNperenbHOTro
COTIPOTHBIICHHS HATYPHOH CBaM JIOJKEH BBITOJMHATHCS KaK JJIS ATaJOHHOH cBan THma .

2.
’
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Taomxuma 7.15

KoaddurueHt yrr B KoadduimeHr yr s B Koadduruent
3aBHCHMOCTH OT Rsp 3aBHCHMOCTH OT fsp Ju1st YRfB
fsp, ATaJOHHBIX CBal 3aBUCHMOCTH
R, wdlo 3TaJ:IH(iII-;{HBIX BTMﬂéIIfHBIX KlIa TiroB |1 u LIl or fyp
" o pH IIPH TIIMHUCTBIX JUISL CBau-
cpaii Tina ll| ceaii Tumna Il1 Hecgcax p IPYHTax 30HIA
<2000 1,15 1,40 <20 2,00 1,20 0,90
3000 1,05 1,20 30 1,65 0,95 0,85
4000 1,00 0,90 40 1,40 0,80 0,80
5000 0,90 0,80 50 1,20 0,70 0,75
6000 0,80 0,75 60 1,05 0,65 0,70
7000 0,75 0,70 80 0,80 0,55 —
10000 0,65 0,60 > 120 0,50 0,40 —
> 13000 0,60 0,55 — — — —

IIpumeuanus

1 st mpoMexyTOYHBIX 3HAUeHUH Rsp U fsp 3HAYCHHS YRR M YR f OTIPENEILIIOT HHTEPIIOISIUCH.

2 B cnydae ecnn mo OOKOBOW IOBEPXHOCTH CBAaW 3aJIETAIOT MECKHW M TJIMHUCTBIE TPYHTBI, KOI(PQHUIMEHT YR f
oTIpenensoT o Gopmye

'YR,fEhi—PYRZthi
/YR‘f h ’
rae Xh'y, £h; — cymMapHas TOMIIMHA CIIOSB COOTBETCTBCHHO MECKOB U TJIMHHUCTHIX TPYHTOB;
Y'RA Vg ;T K03()(ULMEHTH YCIOBUII pabOThI 3TAIOHHBIX CBalf COOTBETCTBEHHO B MECKaX M TIIMHHUCTHIX

IPYHTaX.

7.3.10 YactHoe 3HAUYEHHE MPEEIHLHOTO COMPOTHUBJICHUS 3a0MBHOI CBau B
Touke 30HAupoBanus F,, kH, cienyer onpeaensars no hopmyie
Fu=RsA+fhu, (7.27)
rne Rs — mpegenbHOE COMPOTHUBICHHE TPYHTA TOJ HMKHUM KOHIIOM CBau IIO
JTaHHBIM 30HJUPOBAHUS B pacCMaTpuBaeMou Touke, klla;

f — cpenHee 3HayeHHE TNPEACTBHOIO CONPOTHBICHHS TIPyHTa Ha OOKOBOW
MOBEPXHOCTH CBaM MO JJAHHBIM 30HAUPOBAHUS B pacCMaTPUBAEMOM TOUKE,
klla;

h — rryOuHa morpy keHust CBau OT IIOBEPXHOCTH IPYHTa OKOJIO CBaH, M;

U — mepuMeTp MOMEPEYHOr0 CEYEHUs CTBOJIA CBAH, M.

[IpenenbHOE CONMPOTUBIEHUE TPYHTA MO HIXKHUM KOHIIOM 3a0MBHOM cBau R,
klla, Mo JaHHBIM 30HAUPOBAHUS B PACCMAaTPUBAEMON TOYKE CIIEYyET ONpEeaeisiTh
o gpopmyiie

Rs = B1 G, (7.28)

rae B1 — xoadduimeHt nepexona ot (s k Rs, mpuHUMaembli mo Tadmuie /.16
HezaBrucuMoO oT Tumna 3081a mo [ OCT 19912;

(s — CpelHee 3HAUCHHUE COMPOTUBJIEHUS TpyHTa, Klla, mox HAaKOHEYHHUKOM

30H/1a, TTOJIyYEeHHOE U3 OIbITa, HA YYaCTKE, PACIOJIOKEHHOM B Mpesenax

OJHOTO JraMeTpa O BbIllie ¥ YEThIPEX JMAMETPOB HH)KE OTMETKU OCTPHSI

npoekTupyemoit cBam (rme d — jamaMerp Kpyrjioro WM CTOPOHA
KBaJIPATHOTO, WJIM OOJIbIIAs CTOPOHA MPSMOYTOJIBHOTO CEYCHHS CBaw,
M).
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CpenHee 3Haue€HHME TIPENETBLHOTO COMPOTUBIICHUS TpyHTa Ha OOKOBOM
noBepxHocTH 3abuBHOWM cBau f, klla, MO JaHHBIM 30HIUPOBAHMUS TPYHTA B
paccMaTpruBaeMOi TOUKE CIIEAYET ONPEACISITh:

a) npu npumeHeHuu 308708 Tumna | mo 'OCT 19912 — no gopmyie

f=pBfs (7.29)
0) mpu npumenernu 306108 Tuma Il umu 111 mo T'OCT 19912 — o dopmyie
f=w (7.30)

rae B2, Bi — ko3 puimentsl, mpuHUMaeMble 1o Tadmure 7.16;
fs — cpenHee 3HavYeHHMe CONMPOTHBICHUS TPYyHTA Ha OOKOBOW TOBEPXHOCTH
30H1a, klla, onpenenseMoe Kak 4acTHOE OT JICJICHUS M3MEPEHHOTO
OOIIEero COMPOTUBJICHHUS TPYHTAa Ha OOKOBOM MOBEPXHOCTH 30HJA HA
IUIOIIAAbh €ro OOKOBOW IOBEPXHOCTH B TpPEAENax OT IOBEPXHOCTH
IPyHTa B TOYKE 30HAMPOBAHUS JO YPOBHS PACIIOJIOKEHUS HUYKHETO
KOHIIa CBal B BEIOPAHHOM HECYILIEM CIIOE;
fsi — cpemHee compoTUBIICHHE I-TO CJIOSA TPYyHTAa Ha OOKOBOWM IMOBEPXHOCTH
30H7a, Kl1a;
hi — TonmuHa I-TO cIost TpyHTa, M.

TaoOnuma 7.16

Cpennee | Koaddurment nmepexona 1 ot | Cpennee Koaddunuent Koaddunuent
3Ha4YECHUE gs K Rs 3HaueHue | mnepexona B2 ot fsk f | mepexoma Pi ot fsi k f
COIIPOTHUB- JUTS JUISl BAHTOBBIX compo- Juist 30Ha Tuna | Juist 3o81a tuna || nnm

JCHHA | 3a0MBHBIX |CBail MpU Harpy3Ke | THBICHUA I
TpyHTa (s, cBai cxuMa- | Beitep- |TPYHTafs, | mpm pu pu npu
klla IolIeNd | ruBaro- fsi, kI1a | mecyanpIxX | FIMHUCTBIX | ECYAHBIX | TIIMHUCTBIX
e IPYHTaX | TPYHTax | TPYHTax | TpyHTax
<1000 0,90 0,50 0,40 <20 2,40 1,50 0,75 1,00
2500 0,80 0,45 0,38 40 1,65 1,00 0,60 0,75
5000 0,65 0,32 0,27 60 1,20 0,75 0,55 0,60
7500 0,55 0,26 0,22 80 1,00 0,60 0,50 0,45
10 000 0,45 0,23 0,19 100 0,85 0,50 0,45 0,40
15 000 0,35 — — > 120 0,75 0,40 0,40 0,30
20 000 0,30 — — — — — — —
> 30 000 0,20 — - - _ _ _ _

IIpumedanue— J[ng1 BUHTOBBIX CBall B MECYAHBIX TPYHTaX, HACHIIICHHBIX BOAOH, 3HAYeHUS KodduimeHTa B
JIOJKHBI OBITh YMEHBIIIEHBI B JIBa pasa.

7.3.11 Hecyuryto cnocoOHOCTb BHUHTOBOM cBau, pabortawmied Ha
C)KMMAIOIYI0 W BBIIEPTUBAIOIIYI0 HArpy3Kd, MO pe3ysibTaTaM CTaTHYECKOTO
30HJIUPOBAHMS clieayeT ompeaessTh no ¢gopmyse (7.20), a yacTHOe 3HAYEHUE
NPEJICILHOTO CONPOTHRIICHUSI CBaM B TOYKE 30HIUpPOBaHHs — 10 dopmyde (7.27),
rae TayOMHa NPUHUMAETCS YMEHBIICHHOW Ha 3HAYCHHME AWaMeTpa JIOMAacTH.
[IpenensHOE CONMPOTUBIEHUE TPyHTAa MOJA (HAA) JIOMACTBIO CBAaW MO JAaHHBIM
30HAMPOBAHMUS TPyHTa B pPacCMaTpUBAEMON TOYKE CJEAyeT OMpEAeNATh IO
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dbopmyne (7.28). B atom ciyuae 1 — kodpduLMeHT, TPUHUMAEMBIN IO Ta0IuIIe
7.16 B 3aBUCHMOCTH OT CpEAHETO 3HAYEHHUS COMPOTHUBICHUS TPyHTA TIOA
HAKOHEYHUKOM 30H/1a B paboueli 30He, MPUHUMAEMON paBHOUN JTuaMETpPy JIOMACTH.
CpenHee 3HaueHHE TMPEACIBHOTO COMPOTUBIEHUS TpPyHTa Ha OOKOBOIA
MMOBEPXHOCTH CTBOJIa BHUHTOBOM CBaW 10 JAaHHBIM 30HIWPOBAHUS TPYyHTa B
paccMaTpuBaEeMOi TOUKE CIISAyeT onpeneisaTh mo ¢popmyie (7.29) wm (7.30).
7.3.12 [Ins GypoBoii cBau, yCTpauBaeMoil B COOTBETCTBUU C MEPEUUCICHUEM
a) 6.5 u paboTarolei Ha C)KUMAIOIIYI0 HArpy3Ky, HECYIIYIO CIIOCOOHOCTh B TOUKE
soaaupoBanus Fq,, KH, momyckaercst onieHuBaTh 0€3 MCIOJIB30BaHUS JaHHBIX O
CONMPOTUBIICHUH TPyHTa Ha MyQdTe TPEHUS YCTAHOBKH  CTaTHYECKOTO
30HAMPOBAHMS, HA OCHOBAHUH pacyeTa 1o Gpopmyie
Fuw=RA+ UZ'YR]f fih;, (7.31)
rne R — pacueTHoe CONPOTHUBIIEHHE TPYHTa MOJ HIKHUM KOHIIOM cBau, klla,
npuHuMaemMoe 1o Tabnune 7.17 B 3aBUCUMOCTH OT CPEIHETO
COTMPOTUBIIEHUSI KOHyca 30HAa (¢, klla, Ha ydacTke, pacroioKEHHOM B
npezeax OJHOTO TUaMETpa BBIIIE U 0 JBYX JUAMETPOB HIIKE TOJIOIIBBI
CBau;
A — mToTIaIb MOAOIBEI CBAH, M
fi — cpemHee 3HaueHME pPACYETHOTO COMPOTHBICHUS TPyHTa Ha OOKOBOWM
noBepxHOoCcTH cBam, klla, Ha pacueTHOM ydacTke h; cBam,
omnpeenseMoe Mo JaHHBIM 30HIUPOBAHUS B COOTBETCTBUU C TabiuIien
7.17;
hi — TonMHA I-r0 CIOs TPYHTA, KOTOpas MOJKHA IPUHUMATHCA He Oosee 2

2.
’

M;

Yrf — KOOPGUIIUEHT pabOThI, 3aBUCAIINI OT TEXHOJOTUU U3TOTOBJICHUS CBaU

Y IPUHUMAEMBIN:

a) MpH cBasix, 0ETOHUPYEMBIX HacyXo0, paBHbIM 1,0;

0) npu O€TOHUPOBAHUM TO]T BOJIOM, MO/ TIIMHUCTBHIM PACTBOPOM, a TAKXKE
MIPU UCIIOJIb30BaHUU 00CaHBIX HUHBEHTAPHBIX TPYO paBHbIM 0,7.

7.3.13 Hecymyro criocobHoCTh Fg, KH, CBali mo pesynpTaTam ux pacueToB IO
dopmyite (7.31), ocHOBaHHOW Ha JAHHBIX CTATUYCCKOTO 30HIMPOBAHHUS KOHYCOM,
CJIelyeT ONpEeNEeNsATh KaK CpeHee 3HAUeHHE M3 YACTHBIX 3HaueHUW Fgy I7s Bcex
TOYEK 30HAUPOBAHUSI.

7.3.14 ]JInsa OypoBBIX CBail, BOCIPUHUMAIOIINX 3HAUYUTEIbHBIC BEPTUKAIBHBIC
Harpy3Kd, peKOMEH]IyEeTCsl TapaJIIeIbHO C PAacueTOM HECYIel CIOCOOHOCTH CBau
M0 pe3yjbTaTaM CTAaTUYECKOTO 30HJIUPOBAHMS MPOBOJAUTH pacueT HeCyIllen
CIIOCOOHOCTH CBaW MO0 TPYHTY B COOTBETCTBHHM ¢ mozpasnenom 7.2. Ilpwm
PaCXOXIACHUSIX B MOJYYCHHBIX 3HAYCHHSIX HECYIEH CIOCOOHOCTH CBail Ooiee 25
% cneayeT BBINOJHATh CTATUYECKUE UCTIBITAHUS CBaK.

48



CII 24.13330.2021

Taomxuna 7.17

PacuerHoe conpoTuBnenue Cpennee 3HaUE€HHUE PACUETHOTO
CornpoTuBieHrE KOHYCa IpyHTa M0/ HUKHUM KOHILIOM COINPOTHBIIEHUS HA OOKOBOM
30H1a (¢, klIa OypoBoii cBau R, klla noBepxHoctu cBau fj, kIla
Ileckn | I'mMHKUCTBIEC TPYHTHI Ilecku  |I'MMHUCTBIEC TPYHTHI
1000 — 200 — 15
2500 — 580 — 25
5000 900 900 30 35
7500 1100 1200 40 45
10000 1300 1400 50 60
12000 1400 — 60 —
15000 1500 — 70 —
20000 2000 — 70 —

IIpumeuanus

1 3uayenus R u fi 11 npoMeKyTOUHBIX 3HAYEHUI (¢ ONPEACIISIOT HHTEPIIOJISALIUCH.

2 TlpuBeneHHBIC B HACTOAIICH Tabaume 3HaueHus R u fi otHOCATCS K OypoBeIM cBasiM auamerpom 600-1200
MM, TIOTPY>KCHHBIM B TPYHT HE MEHee 4eM Ha 5 M. IIpu BO3MOXXHOCTH BO3HUKHOBCHHS Ha OOKOBOW IMOBEPXHOCTH
CBaM OTPHUIATEIBHOrO TPEHUS 3HaueHHS fi 111 Ocemaronumx CI0eB IPUHUMAIOT CO 3HAKOM «MHHYCY.

3 Iy npHHATHIX B HAcToOsMIel Tabnuiie 3HaueHusx R u fi ocanka caum mpu coorBeTcTBYIOMIEN Harpyske Fq He
npessiraer 0,03d.

7.3.15 Ilpy Hamuuuu Ha TUIOMIAJKE JAHHBIX MCIBITAHUNH CTaTHYECKOM
HArpy3KO# Ha BJIaBJIMBaHHUC OT 3 JI0 5 3a0MBHBIX CBali B OJMHAKOBBIX IPYHTOBBIX
YCJIOBHUSAX, a TaKXKe pe3yJIbTaTOB CTAaTHYECKOI'0 30HIUPOBaHMS (IIeCTh U OoJiee
WCIIBITAHUM), ¥ €CIIH PE3yJbTaThl PACUETOB OTIMYAIOTCA MEXTY coO0M He Oolee
geM Ha 25 %, HEeCYIIyI0 ClTIOCOOHOCTh ONPEEIIOT o GpopMyIie

F,
F=2 (7.32)
nyc’g
2R :
rae =Y — cpelHee 3Ha4C€HHE MPEAEIIBHOIO CONPOTUBIIEHUS CBaH;
n
Yeg — KO3QPUUUMEHT HANEKHOCTH IO TPYHTY, OINPENEIIeMBblil 110
pe3yabpTaTaM 30HAUPOBaHUS 1O HopMyie
Yeg =1+ Vs, (7.33)
rie Vs — Ko3(ppuuueHT BapualuuMyM YacCTHBIX 3HAYEHUH MPenesbHOTO

COIIPOTHUBJICHUS CBAU, PACCUYUTAHHLBIX I10 JaHHBIM 30HAUPOBAHUA.

7.4 Pacuer cBaii, CBAHHBIX M KOMOMHHMPOBAHHBIX CBAWHO-TJIMTHBIX
¢pynapameHTOB 110 AepopMaLUAM

7.4.1 Pacuer ocamok cBailiHBIX (yHAAMEHTOB (pacueT MO MpPeACIbHBIM
COCTOSIHUSIM BTOpPOM TpYyMIbI) JOMYCKA€TCSl BBINOJHATH C MPUMEHEHUEM
pacUeTHBIX CXEM, OCHOBAaHHBIX Ha MOJICJIM IPYHTA KakK JIMHEHHO-AehopMUpyeMoit
Cpebl, IpH 00s13aTEILHOM BBITIOJHEHUHU yciaoBus (7.2).

Ocanka OIMHOYHOM BUCSYEH CBAW PaCCUMTHIBACTCS B COOTBETCTBUM C 7.4.2 U
7.4.3.
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Ocanka wmamoit rpymnmbl (N < 25) BucAYMX cBad (CBailHOTO KycTa)
paccuMThIBae€TCs B COOTBETCTBUM € 7.4.4 u 7.4.5 1m0 METOAMKE, YUUTHIBAIOIICH
B3aMMHOE BIIMSHHUE CBall B KyCTe.

Ocaaka OOJNBIION TPYIIBI BUCAYMX CBail (CBAHOrO MOJISI) MOXET OBbITh
oTpejiesieHa ¢ NMPUMEHEHHUEM MOJIEIHM YCIOBHOIO (PyHJaMEHTa Ha €CTECTBEHHOM
OCHOBaHUM B COOTBETCTBHH C 7.4.6—7.4.9.

Ocanky KOMOMHHPOBAaHHBIX CBAHO-TUIMTHBIX (DYHAAMEHTOB PEKOMEHIYETCS
paccunThiBaTh 1Mo 7.4.10-7.4.14.

[TomydeHHbIe pacyeToM 3HAUEHUS OCAJ0K CBATHOTO (pyHIAMEHTA HE AOJKHBI
NPEBBIIIATH MPENETbHBIX 3HAUeHUH 110 Popmyre (7.4).

Pacuer cBaii mo aedopManusiM Ha COBMECTHOE JIEHCTBHE BEPTHKAILHOU W
TOPU30HTAJIBHOM CHUJI W MOMEHTa CJIEAYeT BBINOJHATh B COOTBETCTBUU C
IpUJIOKEHUEM b.

[Ipu HajgnexameM OOOCHOBaHMM  pacdeTbl  Jedopmanuil  cBallHBIX
GbyHIaMEHTOB  JIOMYCKAaeTCsl  BBINOJHATH B  HEJIMHEHHON IOCTAHOBKE C
UCIIOJIb30BAaHUEM arpOOUPOBAHHBIX MOJIEJIEH TPYHTa U YHUCICHHBIX METOJIOB
pacuera.

Pacuem ocadku 00unounoii céau

7.4.2 Pacuer ocaaku OJMHOYHBIX CBal, IPOPE3AIOIMIMX CIIOM TPyHTA C
monynem ciasura Gi, Mlla, koaddummentom Ilyaccona v u ommparommxcs Ha
IPYHT, paccMaTpUBaeMbIil Kak JHHEIHO-IehopMuUpyeMoe MOIyNpPOCTPAHCTBO,
xapakrepuzyemoe wmopayiem ciasura G, u  ko3dpduumenrom Ilyaccona 1,
JIOMYCKaeTCsl MPOU3BOAUTH MPU BBINOJHEHUU TpeOOBaHUI mojapasnena 7.2 u npu
ycnosuu I/d >5; G1l/God > 1 (roe | — mmua cBam, M, d — HapYKHBIH TUAMETP
MOTEPEYHOI0 CEUCHHs CTBOJIA CBau, M) 1o hopmysiam (7.32) u (7.36).

dopmyna s pacyeTa BBIOUpAETCS HA OCHOBE BEIMYMHBI KOA(UIIMEHTA
k=Gil/G,d, xapakTepusylomero TeOMETPHIO M JKeCTKOCTh OCHOBaHHUS B
3aBUCUMOCTH OT OTHOIIEHHS KECTKOCTEH OCHOBaHUS MO OOKOBOI MOBEPXHOCTU U
10 TsATe:

a) JUIst JUTMHHBIX BUCSYUX CBaii (K > 7,5)

N
s=p L (7.34)

rae N — BepTukaiibHasi Harpy3Ka, nepeaaBaemas Ha cBato, MH;
B — ko3 uimenHT, onpeaenseMsii o popmysie
p=L 1038/ (7.35)
1 X
saech B = 0,17In(kx) — ko3 duimeHT, COOTBETCTBYIONIMN a0COIIOTHO JKECTKOM
cae (EA = »0);
o’ = 0,17In(k,,1/d) — koshdunEeHT A5 ciiydass OMHOPOAHOTO OCHOBAHUS C
xapakrepuctukamMu Gi 1 vi;

= EA/G1|? — oTHOCHTENIbHAS KECTKOCTh CBAM;
EA — )KeCTKOCTb CTBOJIAa CBau Ha cxkartue, MH;
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A1 — mapaMmeTp, XapaKTepHU3YIONIMN yBEIUYEHHE OCAJAKHU 3a CUET CHKATHS
CTBOJIA M OIpEIeIsIeMbli IO (hopMyJie
2028
17 142,12y3/4
Ky, Kv1 — K03 duireHTsI, onpeaensieMsle 1o GopMyie
ky=2,82 —3,78v + 2,18V?, (7.37)
COOTBETCTBEHHO MpHU V = (V1 + V2)/2 U TIpH V = Vi

0) AJI1 KOPOTKUX CBail, omuparomuxcs Ha cnadboaedopMupyemblie TPyHTHI (K <
7,9)

(7.36)

N

S=Z'G2d,

(7.38)
Jo _ 1-2v

1+(x/my) So = 21n(3-4v)’

3HaueHus pacueTHLIX Kod(uuuenTos v, K, (o 1 M, IpUBeAEHbLl B TAOIMIIE

7.18.

rae ¢ =

TaoOnuma 7.18

v 0 0,05 |01 0,15 | 0,2 025 |03 035 |04 045 |05
Ky 2,82 | 2,636 | 2,464 | 2,312 | 2,151 | 2,011 | 1,882 | 1,764 | 1,657 | 1,56 | 1,475
G 0,455 0,437 10,419 | 0,4 0,38 |0,361 0,34 |0,319|0,297 | 0,274 | 0,25
my 1,345 | 1,373 11,405 | 1,446 | 1,491 | 1,54 |1,607|1,685 1,786 | 1,916 2,01

7.4.3 Xapakrepuctukn Gi; W Vi TPUHUMAIOTCS OCPEAHEHHBIMH TSI BCEX
CJIOEB TPyHTa B Mpejenax riayOuHbl morpyxeHus cBau, a Gy u v, — B mpenenax
0,51, 1. e. Ha rmyomnax ot | mo 1,51 or Bepxa cBai, MpU YCIOBHH, YTO IIOJ
HIDKHUMH ~ KOHIJaMH  CBal  OTCYTCTBYIOT TJIMHUCTBIE TPYHThI  TEKyuel
KOHCHUCTEHIIUU, OPTaHOMUHEPAIHHBIC U OPraHUYECKUE TPYHTHI.

Monyns cneura rpyata G = Eg /2(1+v) nomyckaercs mpUHUMATh PaBHBIM
0,4Eo, a ko3 dunmenr K, pasubiM 2,0 (rae Eq — Moayas o6mieit nedopmarun).

PacuetHpiii nmuamerp O 1y cBall HEKPYIJIOrO CEYCHHS, B YaCTHOCTH
CTaH/JApTHBIX 3a0WBHBIX CBail 3aBOJCKOTO M3TOTOBJICHHS, BBIYUCISIETCS TIO

bopmyie
d = /% | (7.39)

rae A — IIoma b MONEPEYHOr0 CEYEHUS CBaU.
Pacuem ocaoku ceaiinozo Kycma
7.4.4 Ilpu pacdyere OcCaJOK TpYIIbl CBail HEOOXOAMMO YUUTHIBaTh HX
B3aMMHOE BIMAHUE. JJOMOJHUTENbHAS OCaJKa CBau, HaXOAsIIENHCs Ha PacCCTOSIHUN
a (paccTostHue U3MEPSAETCS MEXIY OCSIMHU CBai) OT CBau, K KOTOPOH MpUIIOKEHA
Harpy3ka N, paBHa
N

Sad = 8—

Gl (7.40)
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kGl ky Gyl
0,171nﬁ, eciu ﬁ > 1;
—_ 2 2
0= Ky Gyl (7.41)
0, ecIm —— <
2 20

7.4.5 Pacuer ocamku i-ii cBam B Tpymme W3 N CBaili NpPHU HW3BECTHOM
pacnpezieieHuu Harpy30K MEXAy CBasMU BBITIOJHSETCS 10 hopMmyIie
s =s(N;) + X9 m, (7.42)
j# - Gl
rae S (Nj) — ocagka onMHOYHO# cBaM, omnpeesseMas mo gopmyie (7.34);
dij — Koa(ppuIeHThI, paccuuTbiBaeMble o (opmyiie (7.41) B 3aBUCUIMOCTH OT
PaCCTOSIHUS MY 1- | |-1 CBasSMU;
N; — Harpy3ka Ha j-10 CBaro.

B cinywae korma pacmpeselnieHHe Harpy3Kd MEXAYy CBasMH HEH3BECTHO,
dbopmyna (7.42) MoxeT OBITH MPUMEHEHA ISl pacyeTa B3auMOJICHCTBHUS CBAHOTO
bynnamenta ¢ HaadyHaamMeHTHOM  KoHcTpykuued. Ilpm  3toM  ynoOHO
UCIIOJIb30BaTh METOJ] CHJI CTPOUTEILHON MEXaHUKH.

B3anmHOe BiMsHHE KyCTOB CBail CleAyeT yYWUTHIBATH METOJIOM YTJIOBBIX
TOYEK.

[Ipu BBIMOTHEHUH TPEIBAPUTEIBHBIX PACUYETOB BEPTUKAIBHO HArpyKEHHBIX
rpynn cBail, /Uisi MOJAEIHUPOBaHUS a0COIIOTHO THMOKOTO pOCTBEpKa JOMYCKAEeTCs
NpUHUMAaTh HArpy3Ky Ha Bce cBau onuHakoBoi W paBHOW Ngp=Ng/n. s
MOJICIUPOBAHUS a0COJIFOTHO JKECTKOTO POCTBEPKA OCa/iKa BCEX CBail MPUHUMAETCS
OJIMHAKOBOM.

[Ipu BEIOTHEHNN OKOHYATEIBHBIX PACUCTOB BEIMUYMHY HATPy3KH Ha KaXKIYHO
CBAI0 PEKOMEHAYETCS yYTOYHSTh B XOJI€ MPOBEICHUS COBMECTHBIX PACUETOB C
Y4eTOM JKECTKOCTH POCTBEpKA U HaA(PYHIAMEHTHOTO CTPOCHHS O OOecredeHus
cxomuMmocTu. [Ipm 3TOM pasHMIIa pacueTHBIX BENUYMH YCHUIMH B CBasx B
F€OTEXHUYECKOM  Mojenu  cBailHOro (QyHaameHTa U oOmed  Mojaenu
HaA(QYHIAMEHTHOTO CTPOCHHSI TIOJDKHA COCTaBIAThH He 6omnee 10 %.

7.4.6 Ilns pacyeToB CBaHBIX (PYHIAMEHTOB, B COCTaB KOTOPBIX BXOJSIT CBAU
pPa3TUYHON IJTMHBI, O0BEAMHEHHBIE OOIIMM POCTBEPKOM, P PACTIONOKEHUHA HU3A
CBail B OJJMHAKOBBIX IPYHTOBBIX YCIIOBUAX, JIOMYCKAETCA pacdeT JOMOJHUTEIbHON
OCaJIKM BBIMOJIHATE C Hcmoib30BaHueM Qopmyn (7.41) u (7.50), npu s1om |

BBIYHCIIICTCS 110 (hopMmyJie
[ = /(liz + ljz)/Z. (7.43)

7.4.7 Tlpu BBINOJTHEHUH PaACYETOB KOA(DPUIIMEHTOB KECTKOCTEW cBail B
COCTaBE BEPTUKAIBHO HArpy>KEHHOM TIpyMNIMbl CBall PEKOMEHIYETCS YUYUTHIBAThH
YMEHBIIEHUE JKECTKOCTM CBall B 3aBUCUMOCTH OT OTHOUIEHUS BEJIWYUHBI
pacueTHOM Harpy3kd Ha cBaro Nj K pacueTHOM MpeAeabHO JIOMYCTUMOW BEIIMYUHE
Harpy3ku Ha cBaro Ny Pacder B 3TOM ciyyae BBINOJHSAETCS IMYTEM
MOCJIEOBATEIBHOrO (MOIIArOBOr0) MpUPAIIEHUs] CyMMapHOM Harpy3kKd  Ha
¢ynnament no BenuuuHbl Ng. Ha kaxaoM 1are BBIYMCIIEHUS BBINOJHAETCS
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nepepacuer COOCTBEHHOM JKECTKOCTHM OJUHOYHOW cBau Kk, B COOTBETCTBHH C
PACcyYETHOM 3aBUCUMOCTBIO «HArpy3Ka-ocaJKay.

Jna onncaHus HENMHEMHOM 3aBHCUMOCTHM OCaJKM CBaW OT HarpysKu
JIOTTYCKAeTCs UCTOIh30BaHUE AMMPOKCUMHPYIOIINX 3aBUCUMOCTEN 10 popmyie

Kk -
kw = kg (L+ G™ ™M™, (7.44)
rae k‘(,’v — HaYaJlbHOE€  3HadYeHWe  Kod(p(UIIMEHTAa JKECTKOCTH  CBau,

COOTBETCTBYIOIIEC HAYaIbHOMY YYaCTKy HArpyKEHHs, BBIYHCIIEMOC
kak k), = N /s, rje S — 3HaUEHHE OCAJIKH, PACCIUTHIBAEMOE 110 (hOpMyJIe
(7.34); m — monpaBOYHbBINH KOAPDUIIUCHT.

Pacuem ocaoku ceaithoz2o hynoamenma Kax ycioeHozo pynoamenma
7.4.8 Ocanky OomblliepazMepHOro CBaHOTrO (pyH/IaMeHTa (CBAtHOTO TOJIf)
CJIEITyET ONpPEACNATh 1Mo (hopmyie
S=S¢ +AS, +AS; (7.45)

I'JI€ Sef — OCaJIKa YCIOBHOTO (DyHIaMEHTA;
ASp — TOTIOJIHUTENBHAS OCAKa 34 CUET IIPOJABIMBAHUS CBail HA YPOBHE MOOIIBbI
YCJIOBHOTO (PyH/1aMEHTa;
AS. — IOTIOTHUTENBHASA 0CAJIKA 33 CUET CKATHSI CTBOJIA CBAU.

7.4.9 T'panunpl ycnoBHOTO (yHAaMeHTa (CM. PHCYHOK /7.4) ONpPEeNsitoT
CJICAYIOIIMM 00pa3oMm:

CHHU3Y — IUVIOCKOCThIO Ab, mpoxopsiien yepe3 HUKHUE KOHIIbI CBA;

c OOKOB — BepTHKaIbHBIMH TUTOCKOCTIMU AB u BI', oTcrosimumu oT ocei
KpallHUX psJIOB BEPTHKAIBHBIX CBail Ha pacctostaum 0,5 miara cBaii (pucyHok 7.4, a),
HO He Oonee 1,5d (d — muameTp WM CTOpPOHA MOMEPEYHOTO CEUCHHSI CBaW), a MPH
HaJMYUU HAKJIOHHBIX CBAall — MPOXOMSIIMMHU YE€PEe3 HUKHHE KOHIBI ATUX CBa
(pucyHok 7.4, 6);

CBEPXY — ITIOBEPXHOCTBIO IUIAHUPOBKHU rpyHTa BI'.
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Pucynok 7.4 — OnpenesieHue rpaHuIl YCJI0BHOT0 (PyHIAMEHTA NMPH pacyeTe 0CAAKHU
CBaliHBIX (PpyHTaMEHTOB

Pacuer ocanku ycioBHOro ¢yHIaMEHTa MPOBOJAT METOJIOM IOCIOWHOTO
CyMMHpOBaHHUs Jiehopmaruil JIMHEHHO-1ehOPMUPYEMOTO OCHOBAHHUSI C YCIOBHBIM
orpanndeHreM cxumaemort Tommm  (cm.  CIT  22.13330). BeptukansHoe
HOpMaJbHOE HANpsSOKEHUE Gz, ONpeAesomee aehopmMauud M TIIyOHHY
C)KUMAaeMOW  TOJIIIM, TMOJICYATHIBAETCS TOJBKO OT JCHCTBHUS  HArpy3KH,
MPWIOKEHHON K cBaltHOMY (DyHIaMEHTy, T. €. BEC TPyHTa B Mpejenax yCIOBHOTO
dbyHnamMeHTa He yuyuThiBaeTcs. HadaibHble HAmpsiKEHUS Gz OMPEICISIIOTCS C
YYETOM 3KCKaBaIIMKM KOTJIOBAHA.

Bo3MOXeH TakKe TPEXMEpPHBIM YHCICHHBIM pPacyeT OCAAKU YCIOBHOIO
dbyHIaMeHTa KaK aHM30TPOITHOTO MAacCHBa ¢ y4€TOM €r0 KOHEYHOM JKECTKOCTH Ha
CABUT TIO BEPTUKAIHHBIM TIOCKOCTSIM.

[l puwmeuanue— [Ipu pacdere OCHOBaHMI OMOP MOCTOB YCJIOBHBIM (yHIaMEHT
AOIMYCKACTCA NMPUHHUMATb OTrpPaHUYCHHBIM C OOKOB BCPTUKAJIBHBIMU TIJIOCKOCTAMU AB n BF,
OTCTOSIIIIUMH OT HapY>KHBIX KpaiHUX PsIOB BEPTUKAIBHBIX CBail Ha pacctosiHuu htg(oin/4), roe
®l1,n — CpEeIHEE 3HAYCHUE yIJIa BHYTPEHHETO TPEHUA IPYHTA.

7.4.10 3nHaueHue ocaaku MPOJABIMBAHUS CBaul ASp ONPEIENAETCS METOIO0M
YUK B YIIPYTO-TIJIACTUYECKOU MOCTAHOBKE (PUCYHOK 7.5) WUiu 110 hopmyiam:

As
As, = P : (7.46)
As LB E
As E,) E,
2
s, = n<14E2vz)p (2 150) (7.47)
1-v)A-kP, (7.48)
Aspo = dE,

rae £1 — ocpeHeHHbIe 3HAYCHUST MOAYJIsl 001ei nedopmariiy B ipeaeiax JJIMHbI
CBau;
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E>, v — OCpelHEHHbIC 3HAYCHUsT MOIyJs oOmedl agedopmanuu U
ko3h¢unmenta Ilyaccoma B mpenenax aKTUBHOW 30HBI CXKATHS
MacCHUBa IO/ TO/IOIIBOW YCIIOBHOTO (pyH/IaMEHTa,

P — cpeHee JaBlICHHE TI0 MMOIOMIBE YCIOBHOTO (yHIaMeHTa, Klla;

a — 0CEBOE DPACCTOSHHE MEXIy cBasMu (yHIAMEHTAa NpPU OJMHAKOBOM
Iare HMX PAaCCTAHOBKM M OCEBOE pPACCTOSHUE MEXKIy CBasMU B
OKPECTHOCTH JaHHOMW CBaW MPHU HEOJJMHAKOBOM IIare UX PACCTAHOBKH;

d — muamerp cBau;

P = pa? nna cBaii kBagpaTHOTO ceuenus u P = 0,79pa? nns caii Kpyrioro
CCUCHUS;

k = b/a nns cBaii kBagpaTHOTO CedeHus, rjie b — CTOpoHa cedeHus: CBau 1
k = d/a myst cBait Kpyriioro ceucHwus.

Pucynok 7.5 — PacueTHasi cxeMa MeTo/1a AYEHKH

7.4.11 Ocanxy 3a CYET C’)KaThs CTBOJIA IOMYCKAETCS OMPENEIsATh 1o GopMyIie

_Pd-2a) 7.49
As; =—— (7.49)

7.4.12 Tlpu ycrnoBur HEPAaBHOMEPHOTO PACIIOJIOKEHHUs CBall B IJIaHE, KOT/Ia

CIIOM TPYHTa, 3ajieraiolife HWKE OCHOBAaHHUS CBai Ha riyOuHy /2 oT HuXHero
KOHIIA CBail UMEIOT MOCTOSIHHYIO WJIM YBEJIUYHUBAOILIYIOCS C TITyOMHOM K€CTKOCTD
G2, B3aUMHOE BJIMSHHUE JOMMYyCKACTCS YYUTHIBATH B COOTBETCTBHHU C 4.4, pU 3TOM
BMecTO dopmyinl (7.41) § onpenensiercs 1o dhopmyiie
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k
§=—1—
24’
(kz+2D)

)—0,163

(7.50)

rae k, = (12;”), k, = (0,34 — 0,29v) (é

7.4.13 Ompenenenue O IOMYCKACTCS BBIMOJHATh YHUCIEHHBIMU METOaMHU.
[Ipy BBIIONHEHWH pacdyeTa B TPOCTPAHCTBEHHOW TIMOCTAHOBKE BBIYHCIISCTCS
JIOTIOJTHUTEIIbHAS OCallKa |- CBaM Say, BO3HUKAIOIIASA TIPU MPUIOKCHUN HArpy3KH
N Kk Harpy»aemoil cBae IpH pa3jMYHBIX COOTHOIICHME a/d mexny I-it u j-i
cBasiMu. [Ipy BBIMOJIHEHUH pacyeTa B OCECUMMETPHUYHON IMOCTAHOBKE 33 OCAJIKY J-
i cBam S,y mpuHHMaeTcs ocajaka rpyHrta Ha riyomne z/1=0,75, a BemmumHa Syg
YMHOaEeTCs Ha MOMPaBOYHBINA KO3 duueHT y ,=1,1.

[Toy4yeHHBIC TIPHU YUCIICHHOM pacdeTe 3HAaYCHUS O JUIS Pa3IUIHBIX 3HAYCHUN

otHomeHus a/d MOryT ObITh anMmpPoOKCUMUPOBaHbI hopmyJioi (7.41) i (7.50).

Pacuem KoMOURUPOBAHHO20 CEAIIHO-NAUMHO20 PyHOAMERma

7.4.14  KomOunupoBanubiii  cBaitHO-TuTHBIA ~ (KCIT)  gyHmamenr,
COUCTAIOIINK CONPOTHBIICHHE CBall M IUIMTHI, JOJDKEH NPUMEHATHCA IS
yYMEHBIIIEHUSI 00IIed W HEPaBHOMEPHOUM O0CaJoK coopykeHuil. JlomyckaroTcs
IIPOCKTHBIE pEUIEHUs] KaK C NEpPeMEHHbIM B IUIAHE IIaroM CBall, Tak U C
noctosHHbIM 1maroMm, KCII ¢pyHmamMeHT MOKeT BKIIOYaTh B ceOs JIFOObIE THIIbI
cBail U OaperrT.

7.4.15 bounbliepa3MepHbIe CBailHble KyCThl W MOJIS CBail B Cllydae, €CIH UX
OCHOBAHMSI CIIO)KEHBbI MECKOM CpEeAHEl IMIOTHOCTHM U IUIOTHBIMH, a TaKxke
TJIMHUCTBIMU TPYHTaMU C TIoKa3aTeneMm Tekydectd Huxke | < 0,5 m momynem
nedopmarun E > 8 MIla, Moryt ObITh 3alpOEKTHPOBAaHbI KOMOMHUPOBAHHBIMU
CBAallHO-TUIMTHBIMHM, B WHBIX CIy4asx (yHIAMEHT CJEIyeT paccMaTpuBaTh Kak
CBalHBI C TUIMTHBIM pocTBepKkoM. I[lpu onmpanuu QyHIaMEHTOB W3 CBaW,
00BEIMHEHHBIX POCTBEPKOM, Ha CKaJIbHBIE IPYHTHI X CIEAYET PACCUUTHIBATh KaK
cBaiiHble (yHIaMeHThI, Oe3 yuera INepeJaud Harpy3kd Ha OCHOBaHHUE
(byH1aMEHTHOM TUIUTHI.

7.4.16 VYcrpoiictBo KCII ¢yHmamenta He momyckaercs MpH HAIAYUU
HEIMOCPEJICTBEHHO N0 (YHAAMEHTOM MPOTSHKEHHOTO CJIOSI PBIXJIBIX TECKOB
TOJNIIMHON Oojiee 1 M, a TakKe Ha ydacTKax CTPOMUTENbCTBA C HE3aBEPIICHHOU
KOHCOJIMJAIUEH.

7.4.17 Tlpu pacuere KCII dhynaamenTa HyKHO yUYUTHIBATH CIIETYIOUINE BHUIbI
B3aUMOJICHCTBUU:

- CBail C TPYHTOM;

- IUTUTHI (POCTBEPKA) C TPYHTOM;

- B3aMMHOE BJIMSIHUE CBall Yepe3 TPYHT;

- B3aMMHOE BJIMSIHUE CBal U IUIUTHI POCTBEPKA.

VYka3aHHbIE BUABI B3aUMOJICHCTBUN MOTYT OBITh YUTEHBI IIyTEM PaCUYETOB C
UCITOJIb30BAHUEM YUCIIEHHBIX MOJETEHN.

7.4.18 Pacuet KCII ¢pynnamenTa A0KEH BKIIOYATh:
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- omnpeneneHue naepopmManuii KOHCTPYKTHUBHOM CHUCTEMbI B LIEJIOM U €€
OTJIEJIBHBIX AJIIEMEHTOB;

- OIIpe/IeNIeHHEe YCWIIMM B 3JIEMEHTAaX KOHCTPYKTUBHOM CHCTEMBI (B PSIOBBIX U
KpaiHUX CBasiX), a TAKXKE B IIUTE POCTBEPKA.

Jist  coopyXeHUM TeOoTEeXHHMYEeCKMX KaTteropuit 1 u 2 mpu pacyere Mo
MPOCTPAHCTBEHHBIM PACUYETHBIM CXEMaM JIOMYCKAaeTCs OMpPEeICHUE CyMMAapHBIX
KECTKOCTHBIX XapaKTEPUCTUK CBAWHO-TUTUTHBIX (DYHAAMEHTOB B COOTBETCTBUU C
7.4.8.

7.4.19 Jlnuny cBaii u ux mar B coctaBe KCII ¢yHmameHTOB BhIOMpaoT Ha
OCHOBaHMU pacuera 1o aedopMaIusiM ¢ 0OECleYeHHEeM OIMyCTUMOM BEIHMYMHBI
0CaJZIOK, KPEHOB W OTHOCHUTENILHOW Pa3HOCTU OCaJ0K BO3BOJUMOIO COOPY>KEHHS B
cootBercTBuU ¢ CII 22.13330.

7.4.20 Pacuer cBalHO-IUIMTHOTO (PYHJIAMEHTAa MOKET OCYIIECTBIISTHCS Kak
IUINTBl Ha YNPYroM OCHOBAaHUM C UCIOJb30BAaHUEM IIEPEMEHHOTO B ILIAHE
K03 duIueHTa ynpyroro oTnopa rpyara. [Ipu atom cpeaHsis BelMYUHA yIpyroro
OTIIOpa TpyHTa MOXET OBITh Ha3HAu€Ha KaK HEMOCPEJCTBEHHO U3
IPOCTPAHCTBEHHOTO  HEJIMHEHHOro  pacyera, TaK M IYyTeM  pEIIeHus
OCECUMMETPUYHON 3aJauM JUIsl sYelKU, BKIIIOYAIOIIEH CBal0 M OKPYKAIOIIUN ee
MaccuB rpyHTa (pUCYHOK 7.D). Ilpm Ha3HaueHMH BeIWYUHBI KO3PPULMEHTA
YIOPYTOTro OTIOpa B KPAaeBhIX 30HAX U JIPYTHUX MECTAaX KOHIEHTPALUU HAIMPsHKCHUN
CIIeAyeT Y4YUTHIBATh  MPOCTPAHCTBEHHYIO paboTy dyHnamenToB. [lmaHoBoe
pacmpesieieHue KECTKOCTHBIX XapaKTEPUCTUK B ATOM CIIydae OIMpeAeNnsieTcs Ha
OCHOBAaHUHM YHCIIEHHOTO MOJETUPOBAHUS C MCIOJIH30BAHUEM T'€OTEXHHUECKUX
IPOrpaMM WJIM WHBIX PEIICHUH.

7.5 Oco0eHHOCTH MPOEKTUPOBAHUS 00/bIIEPA3MEPHBIX KYCTOB M MoOJiei
CBal U IUIUT POCTBEPKA

7.5.1 Pacuer KOHCTPYKTMBHOW CHCTEMBbI «CBall — TPYHTOBBIH MacCHUB —
u3rubaemMas IjauTa — BEpXHEE CTPOCHHE» B OOIIEM Cllydae CIIEYET BBINOJIHATH B
MPOCTPAHCTBEHHOM MOCTAaHOBKE C YYETOM COBMECTHOM pabOThl HAA3E€MHBIX M
MOJA3EMHBIX KOHCTPYKIMI COOpYKEHUH, CBAHBIX (PYHIAMEHTOB U UX OCHOBAHUI.
BHyTpeHHue ycuiMsi B cCBasiXx M IUIMTE POCTBEpKA ClEAYyeT ONpenessiTh
YUCJIEHHbIMU MeToAamMu Ha OBM ¢ mpumeHeHueM anmpoOMpOBaHHBIX MPOrPaAMM,
OINMCHIBAIOIINX TAKOE B3aUMOJICHCTBHE.

752 Ilpm pacuere  Oousblliepa3MEpPHBIX  CBaWHBIX  (DYHIAMEHTOB
neopMallMOHHBIE  XapaKTepUCTUKW  MaTepuana  CBail,  pOCTBEpKa U
HaA(QyHIAMEHTHBIX KOHCTPYKIMM JOMyCKaeTcs CUUTaTh yNPyTMMHU, OTpaHUYUBast
pacueTHbIE YCWIINS MPEAEIaMU JIMHEWHON MPONOPUUOHAIBHOCTA. MeXaHn4ecKoe
NOBEJAECHUE TPYHTA JOJDKHO NPEUMYLIECTBEHHO OIUCHIBATHCA HEJIWHEHHBIMU
MOJCIISIMH.

7.5.3 Mexanuyeckas padoTa rpyHTa IIpH ONPEACIICHUA BHYTPEHHUX YCUIUI B
CBasX B COCTaBe OOJIbLIEpa3MEpPHBIX CBAMHBIX (YYHAAMEHTOB MPEUMYLIECTBEHHO
JIOJKHA OMMCHIBATHCS MOJIETISIMU, HUCIOJIb3YIOIIUMU XAPAaKTEPUCTUKU TPYHTA,
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ONPEJENICHUE KOTOPBIX PENIAMEHTHPOBAHO JCHCTBYIOIIMMH HOPMAaTHUBHBIMHU
nokymeHtamu. [lpm  mpoektupoBaHuM  (YHIAMEHTOB Ui COOPYKEHHM
IE€OTEXHUYECKOM KaTeropuu 3 JOIYyCKAETCS HCIONb30BAHHWE HHBIX MapaMeTpOB,
KOTOPBIE JIOJKHBI ONPEACIIATHCS B IPOrpaMMe U3bICKaHMM. B aTom ciydae mMoryt
IPUMEHATbCS OO0Je€ CIIOKHBIE YIPYTroO-IUIACTUYECKUE MOJEIH, YUUTHIBAIOIIME
YOPOYHEHUWE W pa3ynpoOYHEHUE  T[PYHTOB,  JWJIATAHCUIO W JIpyrHe
(MHOTOIIApaMEeTPHUYECKUE YIPYTO-TIIACTUICCKHIE) MOICITH.

7.5.4 Tlpu pacderax, UCHOJB3YIONUX JUISI KXKJIOTO I-T0 CIIOSI TPYHTa TOJIBKO
cTaHAapTHbIE TehopMaIOHHBIE TTapaMeTpsl TPYHTOB (Ej — MOAYIb AedopManuu i-
T'O CIIOS TPYHTA MO BETBH NEPBUYHOTO HArpyxkeHwus, E.i — MOAyb aedopmarui i-
TO CJI0S TPyHTA MO BETBU BTOPUYHOTO HATPYXKEHUS U Vi — KoapuueHT Ilyaccona
I-To cios rpyHTa), TIIyOUHY pacdyeTHON 00JacTH OIyCcKaeTcs Ha3HayaTh TaK iKe,
KaK M IpHU pacuerax OCaJoK MO0 CXEME YCJIOBHOTO (yHIaMeHTa mojapasaena 7.4
(pucynok 7.4). Ilpu npoBeJeHUN PACcYETOB IO MHOTOMAPAMETPUICCKUM MOJIEIISIM
IyOMHA COKMMAEMOM TONIIH JOJIKHA ONPEEISIThCS HA OCHOBAHMH NMPOBEAEHHBIX
pacyeToB.

7.5.5 Tlo pesynbTratam pacyeTOB JNOKHBI ObITH BBISBICHBI KaYECTBEHHAs U
KOJIMYECTBEHHAs! KapTUHBI TPYNIOBOrO W KpaeBoro 3((EeKToB B CBAHOM
OCHOBAaHMH, T. €. OCOOCHHOCTH PabOThl CBal, HAXOALIMXCS HA PA3HBIX y4acTKax
cBaiiHOro mnoJyia. HeoOXoaMMO yuYWTHIBaTh YBEJIMYEHHUE IOJATIMBOCTH CBaM,
paboTarouX B COCTaBE CBAHOW IpyIIibl (TOJIs, KycTa) IO CPAaBHEHUIO ¢ pabOoTOi
OJIMHOYHBIX CBai, a TAaKXe€ IEPEMEHHOCTb COIPOTHUBIICHHWS CBall U TpyHTa B
3aBUCUMOCTH OT HMX MECTOIIOJIOKEHUS (KpaeBoOro: YIJIOBOIO, TOPLEBOIO;
BHYTPEHHETO: LEHTPAIBHOIO, IIPOMEKYTOUYHOI'0; B PA3PEKEHHON MM CTYIICHHOW
4acTH) B IPYIIIIE.

7.5.6 Tlpu pacuere HaA3eMHBIX U (PYHJIAMEHTHBIX KOHCTPYKIIUN COOPY>KEHUI
CBau B COCTaBe (DyHIAaMEHTOB JOIYCKAETCsl OMHUCHIBATH C MOMOIIbIO JIUHEHHBIX U
HEJIMHEHHBIX KOHTAKTHBIX AJIEMEHTOB MOJATIMBOCTU. XapaKTepU3YIOIIHE STU
AJIEMEHTHl 3aBUCHUMOCTH «HArpy3kKa-ocagka» sl TOJIOB CBal M MEXKCBAWHOU
MO/IOUIBBI UM TBI-POCTBEPKA PEKOMEHyeTCs ONpeaensiTh nyTeM
MPOCTPAHCTBEHHOI'O pacyeTa CBaltHOrO OCHOBAaHUS MO JedopMalusM B JUana3oHe
HArpy30K, XapaKTEepU3YIOIEM BO3MOXKHBIE IEpEnajbl PACUETHBIX pEAKIHU B
rojoBax cBalli M MEXCBaHOro rpyHTa. Jlomyckaercss oOmMChIBaTh padoTy
HEJIMHENHBIX KOHTAKTHBIX 3JIEMEHTOB MOIATIMBOCTH IIyTEM HECKOJIBKUX UTEpaLUi
C U3MEHEHHEM (IIEPECUETOM) KECTKOCTEMN JINHEUHBIX KOHTAKTHBIX 3JIEMEHTOB.

7.5.7 Jlng omnpeneneHus: KECTKOCTHBIX  XapaKTEPUCTHK  OCHOBAHMS
JIOIYCKAEeTCsl 3aMEHATh MPOCTPAHCTBEHHBIN pacyeT CBAHOIO OCHOBAHUS B IIEJIOM
pacueToM ero XapakTepHbIX ¢parmeHTOB. [Ipum mpoBeaEeHUM TakKuUX pPacyeToB
JIOTTyCKaeTCsl M3rudaeMblii pOCTBEPK MPUHUMATH a0COJIOTHO KECTKUM.

7.5.8 lnsg coopyXeHHIl TeOTeXHUYECKOW KaTeropuud 3 pacyeT pPOCTBEPKOB
OoJbIIepa3MEPHBIX CBAWHBIX (PYH/IAMEHTOB CJEAYET BBINOIHATH O HEJIMHEUHBIM
MozensaM. [[ns coopyX eHHil TeoTeXHMYeCKMX Kareropul | u 2 pomyckaercs
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BBITIOJIHATh PacyeT U3ru0aeMoro pocTBEPKa C UCIOJIb30BAHUEM MOJIENU YIIPYTOro
OCHOBaHMSI, XapaKTEPU3yeMOT0 TMEpPeMEHHBIMH B IUIaHe KO3 UIIMEHTaAMU
KECTKOCTU. DTH KOAD(DUIIMEHTHI HA3HAYAIOTCA 10 pe3yJibTaTaM pacyeTa CBalHOIro
dbynaamenTa no nedopmanusam corsacHo 7.4. [Ipu npoeKTHpoBaHUU KOHCTPYKIIUU
IUTMTHOTO POCTBEpKa CleAyeT BbIOMpaTh HamOoJiee HEeONAronpusTHBIEC CIIy4yau
BO3MOYKHOTO PACTPEICICHHsS] CONPOTHBICHUA CBail B TutaHe. BBIOOp TONIIUHBEI
POCTBEPKA OINPEIEISIETCS pAaCUETOM.

759 Jlns Bcex TeOTEXHHMUYECKUX KaTeTOpUM JIOMYCKAETCs BBIMOIHSTD
pacueTsl  OoJbIIEpa3MEPHBIX CBallHBIX (YHAAMEHTOB C HCIIOJIb30BAHUEM
JIMHEWHBIX MOJEJIEN TPYHTOB B CIy4asiX:

- pacueTa CBailHBIX ()YHIaMEHTOB MOCTOBBIX COOPYKEHHIA;

- pacyeTa cBallHbIX (DyHAAMEHTOB Ha IMHAMHYECKHE HArPy3KH;

- ONpEACNICHHs CMEIIEHWM M YIVIOB II0BOPOTa KOHCTPYKLIHMHA  OT
KpPaTKOBPEMEHHBIX HArpy30K U BO3JCHCTBUM.

7.5.10 ApmupoBaHHe TIUIMUTHI POCTBEPKA BBIMOJIHSIETCS apMaTypHBIMHU
CETKaMU WA OTACIbHBIMU cTepxKHsIMU B cooTBeTcTBUU ¢ CII 63.13330. I1Ipu sTOoM
HeoOXoJuMasi BeJIMYMHA pPadoydero apMHUpOBAHMsI POCTBEPKA OIpPEAEIseTCs II0
JEUCTBYIOIMM B €ro CEYCHUSAX YCWIMSIM, OIPENEICHHBIM II0 HACTOSLIEMY
pazneny.

7.5.11 PacyeTr mo mpoYHOCTH Marepuana CTBOJA CBail B COCTaBE CBAWHO-
IUIMTHBIX (yHAAMEHTOB, OOJBIIEPAa3MEPHBIX KYCTOB M TMOJEH CBaid Cleayer
OCYUIECTBJISATh C YYETOM BO3MOXKHOCTU NEPErpy3KH KpaHUX M YTJIOBBIX CBaM,
0OyCJIOBJIECHHON HEpPaBHOMEPHBIM COMNPOTUBIECHUEM CBail B IIJJaHE B COCTaBe
rpynnsl. st 3T0ro pacyer cBail o NPOYHOCTH MaTepuaia CIeAyeT BBIITOIHSITH C
y4eToM Kod(puimeHTa HaIeKHOCTH MO Harpys3Ke Yy 0

[Ipu onpeneneHnn yCUIMM B CBAasIX YUCIEHHBIMU METOJIAMU, YUYUTHIBAIOILIMMU
B3aUMOJECHUCTBUE CBall C IPUMBIKAIOIIUM TPYHTOM, NMPUHUMAETCS v, = 1,3, npu

pacyeTre 1o METOJMKE, YUUTHIBAIOIIECH B3aMMHOE Biusinue cait (7.4.4), Ve = 1,4.
[Ipu OTCYTCTBUHU yKa3aHHBIX PACUETOB IPUHUMAETCS Y = 1,5.

7512 B cnywae, ecnu CBaiiHBIA (YHAAMEHT MPOEKTHPYETCSI C YYETOM
BO3MOKHOCTH TEpelayl Harpy3kd Ha TPYHT HENOCPEICTBEHHO Yepe3 MO OLIBY
pOCTBEpKa, B TMPOEKTE JIOJDKHBI OBbITh MNPEIYyCMOTPEHBI MEPONPHUATHS IO
00ECTeUeHHI0 COXPAHHOCTH OCHOBAaHMA (3alllMTa OT MPOMEp3aHusl, MOATOIICHUS U
nepemsitusi). [lpy HazHaueHuu TIIyOWMHBI 3aJI0KEHUS IUTMTHOM 4YacTW CBAlHO-
IUTUTHOTO (hyH/IAMEHTA HEOOXOAUMO YUUTHIBATH CE30HHOE TPOMEP3AHUE TPYHTOB.

7.5.13 B mpoekTe CBailHBIX M CBAWHO-TUIUTHBIX (DYHIaMEHTOB COOPYXKEHUMN
kinacca KC-3  pexkomeHayercs IpeaycMaTpuBaTh YCTAHOBKY JaTYMKOB IS
U3MEpEeHHs yCUIIM B HanboJiee HarpyKeHHbIX CBasX U B Haubosee Harpy>KeHHbIX
30Hax IUIMTHOI'O POCTBEPKA, a TAKXKE JATYMKOB JAABJIECHUS T'PyHTa MOJ MOAOLIBON
IUTMTHOTO pocTBepKa. [Ipu 3TOM B mporpaMMe MOHUTOPHHIA JOJIKHA CONEPHKATHCS
OLICHKA YCWJIMH B CBasX OT CTAJWH BO3BEJCHMS COOPYKEHUS ISl BO3SMOXXHOCTHU
COIOCTABJIEHUSI MPOTHO3UPYEMOTO M (PAKTUUECKOTO MOBEAEHUS KOHCTPYKLUH, a
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TaK)Ke JOJKHBI OBITb ONpENETICHbl KPUTUYECKUE BEIUYMHBI HArpy30K B
BBIOPAHHBIX CBasiX.

7.5.14 Tlpu ycrtpoiictBe OypoHAOMBHBIX CBaii JUAMETPOM, IPEBBIIIAOITUM
850 MM, He menee 10 % cBaii nns coopyxenus kinacca KC-2 u ne menee 30 %
cBail aia coopyxxenusi kiaacca KC-3, a npu Harpyske Ha cBato Ooinee 10 MH —
50 % cBaii U3 HUX PEKOMEHIYETCS MPOEKTUPOBATh C apMaTypHBIMH KapKacaMu,
OCHAlICHHBIMU  CHEIHAIbHBIMH TPyOKamMH JJIsi KOHTPOJIA CIUIOIIHOCTH U
OJTHOPOJIHOCTH CTBOJIOB CBail HepazpyllaromuMu Metogamu. [ns gyHgameHTos,
r€ NpeIyCMaTpUBAETCS YCTPOMCTBO OJHOM CBaM MOJ KOJOHHY CJIEAyeT
IpeIyCMaTpuBaTh CIUIOMIHOW KOHTPOJb CIUIOIIHOCTH M OAHOPOJHOCTH CTBOJIOB
cBail. Unciao KOHTpOJMpPYyeMBbIX OypOHAOMBHBIX CBail B cocTaBe (hyHIaMEHTOB
BBICOTHBIX 37aHUM U BUJBI pabOT MO KOHTPOJIO KadecTBa OETOHA CBail cliexyeT

Ha3HayaTh B npoekre ¢ yuerom CII412.1325800.
[Tpumeuanue— [ cBail OIOp MOCTOB MOXKET pa3padaThIBATHCS MPOrpaMMa KOHTPOJISI MX KauecTBa C
YUCTOM MECTa PACIIOJIOKCHUSA cBail 1 coco0a ux YCTpOﬁCTBa.

7.6 Oco0eHHOCTH NPOEKTHPOBAHMS CBAWHBIX (YHIAMEHTOB IpH
PEKOHCTPYKIUU COOPYKEHUM

7.6.1 IIpumeHeHne cBallHBIX (PYHAAMEHTOB IPU PEKOHCTPYKIIUN COOPYKEHUN
Haubosee 1enecooOpa3HO NpU 3HAUUTEIBHOM YBEJIMUEHUU HArpy3kd Ha
OCHOBAHUE U MPU HAJIMYUU B OCHOBAHUU CJIA0BIX TPYHTOB.

Jis  cBallHBIX (YHIAMEHTOB MOTYT OBbITh HCIIOJIb30BaHbl 3a0MBHBIE,
BJaBJIMBacMble, OypOMHBEKIIMOHHBIEC U APYTUE BUJIbI CBAll MPU COOTBETCTBYIOIIEM
000CHOBaHUMU.

7.6.2 Cpaifaple (yHIAMEHTHI MPU PEKOHCTPYKIMH COOPYKEHUH CIeIyeT
IPOEKTUPOBATh B COOTBETCTBHM C TPEOOBAaHUSIMU HACTOSLIErO MOApa3jiena M
noapasaenoB  7.1-7.4. HcxoaHele [aHHBIE I MPOCKTUPOBAHUS, ITOMHUMO
yKa3aHHbIX B 4.1, JOJDKHBI COJEpKaTh pe3yJbTaTbl OOCIEIOBaHUS OCHOBaHUM,
(GyHIaMEHTOB M KOHCTPYKIHMM PEKOHCTPYHUPYEMOTO COOPYKEHHs, a COTJIACHO
5.14-5.17 B ycHOBHSX CYHIIECTBYIOIICH 3aCTPOWKH TaKXKe COOPYKEHUH,
NOTAAArIIUX B 30HY BimsiHUs pekoHcTpykimu (TOCT 31937).

7.6.3 mkeHepHO-Te0JI0THYEeCKHE MU3BICKAHUS I PEKOHCTPYKIIMH JTOJKHBI
MPOBOJIUTHCSA B COOTBETCTBUU C PA3ACIIOM 5 U ¢ y4eToM pazesnon 9—13.

7.6.4 B mpoekTax peKOHCTPYKIIMH OCHOBAaHUHI M (yHIaMEHTOB COOPY>KEHUU
JOJDKHBI ~ MPUHUMATBCS  TakWe pEelleHus, MpU  KOTOPBIX  MaKCHUMAalIbHO
UCIIOJIB3YIOTCSL  CYIIECTBYIOIIME KOHCTPYKUMU (yHIAMEHTOB M  Hecylas
CIIOCOOHOCTH TPYHTOB.

7.6.5 ®yHnaMeHThl U3 3a0MBHBIX CBald, MPOEKTUPYEMBIE ISl PEKOHCTPYKIUHU
B YCJIOBHUSIX CYIIECTBYIOUIEH 3aCTPONKH, JAOJHKHBI MPOBEPATHCS Ha 0€30MaCHOCTh
1o YCJIOBHSIM JTUHAMUAYECKUX BO3JICUCTBUIM Ha KOHCTPYKIIUU
OJIM3KOPACIOJIOKEHHBIX COOPY)KEHM B COOTBETCTBHUM C 4.8, a Takke Ha
0€30I1acCHOCTH IO YCJIOBUIO CMEUICHHS TPYHTa BOKPYT MOTPYKAEMBIX CBaM.

60



CII 24.13330.2021

be3onacHoe no ycinoBusM AMHAMMYECKUX BO3AECHCTBUI paccTosHuE I, M, OT
HOTPYXKAeMbIX CBail 10 COOpPYKEHUH, KaK IIPaBUIIO, TOJKHO Ha3HAYaThCsl HE MEHEE
25Mu 35 M OT NaMATHUKOB apXUTEKTYPHI.

7.6.6 Eciin paccrosiHue I' OT OJMMIKaWIIUX MOTPYKAEMBIX CBall MEHbIIE 25 M,
JIOTyCTUMBbIE O€30IIaCHBIE PACCTOSHUSL CIIEAYET YCTAHAaBIMBAaTh MCXOAS U3
yCIIOBUS, YTOOBI CKOPOCTh BEPTHKAJIBHBIX KoyieOaHuil ¢yHmamenrta V, cm/c, Ha
paccTosiHUU I OT MOTPYy’>KaeMOi CBaW HE MPEBBIIIANA MPEICIBHO JOIMYCTUMOTO
3HAYEHHUsS] MJI1 JaHHOTO COOPYXEHHs, KOTOpPO€ [OJDKHO YCTAaHABIUBATHCS B
3aBHCHUMOCTH OT €T0 KOHCTPYKTHUBHBIX OCOOCHHOCTEH M KaTerOPUU TEXHUUYECKOTO
cocrostausi. [lapamerpsl koneOGaHuWid TpHU TOTPY>KEHUH CBal MOJOTaMU H
BUOpONOTpyXaTelsiMid OMPEACNA0T MO pe3ylbTaTaM BHOpPOM3MEPEHUN TpU
NOTPY>KEHUH MPOOHBIX CBa.

JUis coopyKeHuil, HaxOJAIIMXCA B YJOBJIETBOPUTEILHOM COCTOSHUM, INPU
3a0uBKE CBail MOJOTaMHU JONMYCTUMbIE 3HAUEHUS CKOpPOCTEH KojeOaHUM MOTYT
ObITh ompenesneHsl mo Tadmuie 7.19. B HeoOX0quMBbIX ciydasix, B TOM YHUCIE MPU
BUOPONOTPYKEHUH CBald, JONYCTUMbIe O€30IacHbIE PACCTOSIHUS  JIOJIKHBI
YTOUHATBCSI HA OCHOBE HWHCTPYMEHTAJIBHBIX HCCJIEIOBAaHUI  IapaMeTpoB

KoJIcOaHuH I'PyHTa U COOpY)KCHI/Iﬁ IIpu Hp06HOM IOIrpy>KCHNHN CBaM.

IlpuMedaHnue— YMEHbIICHHE HETaTMBHOTO AMHAMHYECKOIO BO3IEHCTBUS OT 3a0MBKU CBail Ha
COOPY>KEHHsI BO3MOYKHO ITyTeM MOTPYKEHUS CBall B INAEPHBIC CKBAXKUHBI, TPUMEHEHUEM THAPOMOJIOTOB C OOIBIION
Maccol yAapHOW 4acTH MpH MaJoil BEICOTE ee Mo beMa, BUOPOIIOTrpYKEHHUS | JIp.

3HaueHus: CKOpoCTH Kojebanuii V, cM/c, COOPYKEHUH BBIYHCISIOT II0
dbopmye

V = 2103, (7.51)

Ile o0 U O — COOTBETCTBEHHO aMIUIMTyZa M 4acToTa KoJeOaHWi, onpenelseMble
AKCIIEPUMEHTAIILHO MpU MPOOHOM 3a0MBKE CBall.

Taonuma 7.19

JlommycTrMble CKOPOCTH KoJebaHui, cM/c, IPH TPyHTaX
OCHOBaHM
. ITecku
KoHcTpykiuu coopyxeHwHit "
IUIOTHEIE ‘ CpeIHEeH TIOTHOCTH ‘ PBIXJIBIE

['MuHUCTBIC TPYHTHI MPU TIOKa3aTeNle TEKy4YeCTH

IL<0,5 0,5<1.<0,75 IL>0,75
MOHOINTHEIE XeJIe300€TOHHEIE U
KapKacHbIE€ CO CTAJIbHBIM KapKacoM 45 3,0 1,0
KapkacHble ¢ paMHBIM KapKacoM U3
MOHOJIUTHOIO KeJIe300eTOHa 3,0 15 0,5
Kuprmuneie 6;109HBIC U TAHETHHBIC 2,0 15 0,4

7.6.7 B ciydasix Korja npuMeHeHHE 3a0MBHBIX CBail BOJU3H CYIIECTBYIOIIUX
COOPY)KCHHUH  OKa3bIBAaCTCS HEBO3MOXHBIM TI0  YCJIOBHIO JUHAMHUYCCKUX
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BOBHCﬁCTBHﬁ, OHH MOT'YT OBITH 3aMCHEHEI Ha BAABJIMBACMBIC CBaH, IIOTPYKACMBIC
CIICIIHAJIbHBIMHA CBACBIABJIMBAIOIIUMHA YCTAHOBKAMHU HWJIN C IIOMOINBIO TOMKPATOB.

MunumansHo HeoOxomumoe yeunue F, xH, ansa BpaBnuBaHus —cBai
JIOTTyCKAETCs ONMPENIETSATh 1Mo popMyrie

rme Y. — KodhdumueHnt ycrmoBud pabOThI, NPUHUMAEMBIA TIPU CKOPOCTH
MOTPYKEHHUS CBau 0 3 M/MUH paBHbIM 1,2;
F¢ — Hecymias criocOOHOCTH CBaW MPH Pa3IMYHBIX TITyOMHAX €€ MOTpPY>KEHUsS B
TPYHTOBBIX YCIIOBHSIX Y4acTKa CTPOUTENbCTBA, KH.

[Ipy npuMeHEeHMH BIABJIMBAHUSA CBald I YCWICHUA OCHOBAaHHM
PEKOHCTPYUPYEMBIX COOPYKEHHH MX (DPYHIAMEHTHI U MOJ3EMHBIE KOHCTPYKIIHUU
JIOJKHBI OBITH POBEPEHBI HA BO3MOKHOCTh BOCTIPUSITUSI YCUITUS BAaBIUBaHUsS F u
B clly4ae HEOOXOAUMOCTH YCUJICHBI.

7.6.8 B cnydasx mnpumeHeHUs OypoOBBIX CBali TP PEKOHCTPYKIIUU
COOPY>KEHUI HEOOXOJMMO OILIEHHBATh BO3MOKHYIO MPU YCTPOWMCTBE TAaKUX CBait
TEXHOJIOTUUECKYI0  OCaJKy, KOTOpas MOET BbI3BaTb OCaAKy  OJU3KO
pPacCIoJIOKEHHBIX (PYHJIAMEHTOB, a TaKXe IMpeaycMaTpuBaTh MEPONPUSITHS TIO
YMEHBIIICHUIO TEXHOJOTMYECKOM OCaJIKU, B TOM YHUCJE U 3a CUET UCIIOJIb30BAHUS
CTaHKOB, OCHAIIICHHBIX WHBEHTApHBIMH OOcagHbiMu TpyOamu. OIleHKa MOXKET
ObITh BeIMoHeHa Ha ocHoBaHuu CII 361.1325800, comocTaBUMOIO OIBITA HJIU
JTAHHBIX MOHUTOPUHTA.

7.6.9 TIlpm ycuneHun CBalHBIX (PYHIAMEHTOB PEKOHCTPYHPYEMBIX
COOpPYKEHUW MyTeM TMOJIBEJACHUS JOMOJHUTEIBHBIX CBaill MOJA CYIIECTBYIOIIUE
POCTBEPKH MOCJICTHUE TOJKHBI POBEPSITHCS Ha MPOYHOCTH B CBSI3U C U3MEHEHUEM
Harpy30K MU MECT UX TNpWIoKeHHus. B cilydyae HeIOCTaTOYHOW MPOUYHOCTH
POCTBEPKOB HEOOXOMMO ITPOCKTUPOBATH UX YCUJICHUE.

7.6.10  JlomogHUTENBbHBICE  OCAAKA  OCHOBAaHUH  PEKOHCTPYHPYEMBIX
COOpY’KEHUM, BbI3BAHHBIC PEKOHCTPYKIIMEHN, HE TOJKHBI MPEBBIIATH MPEAEIIbHBIX
JIOTIOJIHUTENIbHBIX 3HAUEHUM, KOTOPBIE CIIEyET YCTAaHABIUBATh B 3aBUCUMOCTH OT
YPOBHSI OTBETCTBEHHOCTH M KAaTETOPUHU COCTOSIHUSI KOHCTPYKIMHA KaK CaMoro
COOPY’KEHHS, TaK U MPUMBIKAIOIIUX K HEMY O0OBEKTOB OKPY KAIOIIEH 3aCTPONKH.

7.6.11 BpiOupath TUT CBau, MaTepHall U METOJl €€ YCTaHOBKH CIIETyeT C
YYETOM:

- TPYHTOBBIX U THIPOTEOJOTHYECKUX YCIOBUM Ha IUIOMIAJKE, BKJIOYAs
MPUCYTCTBUE WJIM BO3MOXHOCTh MTPUCYTCTBUSI MPEMSATCTBUI B OCHOBAHUH,

- HaNpsDKEHUN B CBae MPU €€ YCTaHOBKE;

- BO3MOXKHOCTH COXPAaHEHUS U MPOBEPKHU IIEJIOCTHOCTH CBau MPU YCTAaHOBKE;

- BIWSHUS METOJAa U TMOCJEIOBAaTEIbHOCTH YCTAaHOBKM CBall Ha YyXe
YCTaHOBJICHHBIC U HA MPUMBIKAIOIINE COOPYKEHUS U KOMMYHHKAIINH;

- JIOTIYCKOB, B MpeJeiax KOTOPBIX CBasi MOXET ObITh HaJCKHO YCTAaHOBJIEHA C
YYETOM TEXHOJOTMYECKUX OCAIOK;
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- pa3pyIIUTENbHBIX XUMUYECKUX BO3JCHCTBUN B OCHOBAHUMU;

- BO3MOXKHOCTH CBSI3U PA3JIMUYHBIX TOPU30HTOB MOA3EMHBIX BO/I;

- TPY30IObEMHBIX U TPAHCIIOPTHBIX OTEpAIU CO CBAsIMU;

- BJIUSIHMS YCTPOMCTBA CBall HA COCETHUE COOPY>KEHHS.

7.6.12 Ilpu paccMOTpeHHMH TIEpPEUUCIICHHBIX B 7.6.5—7.6.11 BompocoB ciemyer
oOpamath 0c000€ BHUMaHHUE Ha:

- IEpEMELLEHUS U BUOPALIMHY COCEHUX COOPYKEHUI IPH YCTPOKCTBE CBAil;

- UCTIOJIb3YEMBIN THUIT MOJIOTA WU BUOPATOPA;

- IMHAMUYECKHE HAMPSKEHUS B CBae Mpu 3a0UBKE;

-  HEOOXOJUMOCTh TOJJEPKUBATh JIaBICHHE JKUJIKOCTH Ha YpOBHE,
00eCleynBaOIIeM YCTOMYMBOCTh CTEHOK CKBAXMHBI UM HCKIIIOYAIOIIEM
BO3MOKHOCTh BO3HHUKHOBEHHSI THAPOPA3PHIBOB IPHU YCTPOUCTBE OYpOBBIX CBai,
JUTSI KOTOPBIX UCIIOJIB3YIOTCS JKUAKOCTH BHYTPU CKBA)KHUHBI;

- OYHCTKY JIHA, @ MHOT/Ia U CTBOJA CKBAXHUHBI OT IIIJIJamMa, 0COOEHHO TpPU UX
HATNIOJTHEHUH OEHTOHUTOBBIM PACTBOPOM;

- MECTHYIO HEYCTOMYMBOCTH CTBOJIa CKBaKMHBI NMPU OETOHHUPOBAHUH, UTO
MOJKET MPUBOINTH K MOMAJAHUIO TPYHTA B TEJIO CBAM;

- TOMaJaHusi TPYHTAa W BOJBI B TEJIO HAOMBHBIX CBall B CBEKEYJIOKCHHYIO
OCTOHHYIO CMECh,

- 3aMeISIIONIee JCHCTBUE XMMHYECKHX BEILECTB, COACPXKALIMXCS B TPYHTE U
IPYHTOBOM BOJIE;

- YIUTOTHEHUE TPyHTa U BOBHUKHOBEHHUE ITOPOBOTO JIaBJICHUS MPU YCTPOUCTBE
CBail BEITECHCHUS,

- HapylIeHUEe TPyHTa IPU OYPEHUH CKBAXKUH JJIS CBail.

7.7  Ocob0eHHOCTHM  TIPOBEAEHHS]  Pac4eTOB ¢  NPUMEHEHHEM
reoTeXHUYeCKOro NporpaMMHOro odecrnevyeHus

7.7.1 Pacuerbl cBaliHbIX (PYHIAMEHTOB MOTYT OCYLIECTBISTHCA Kak C
UCIIOJIb30BaHUEM  TaOyJUMPOBAHHBIX pEUIEHUWH, TaK M € [PUMEHEHUEM
reOTEXHUYECKOT0 MporpaMmmHoOro obtecneuenus. IIporpammuoe oOecneueHue,
KOTOPOE JOIYCKAETCs JJIsl TPOBEAEHUS PACUETOB, MTOAPA3IAEIAETCA HA CIETYIOIINE
IPYIIIBL:

- HEMOCPEICTBEHHO PEAM3YIOIINE METOIUKM HACTOAILETO CBOAA IIPABUJL;

- peanu3yrolue NHKEHEPHbIE METOIUKN PACUETA;

- HCTIOJIb3YIOIIME YUCICHHBIE METO/Ibl MEXAHUKH CIIOIIHBIX CPE.

[Ipy mpoBeNEHMM YWCIIEHHBIX pAacyeToOB  pPAaCUYETHAs CXEMa  CHUCTEMBI
«HaA(pyHIAMEHTHOE CTpoeHHe (BKJIIOYas pOCTBEPK) — CBal — TPYHTOBOE
OCHOBaHHUE» JIOJDKHA BBIOMPAThCS C Yy4ETOM HaumOoJsiee CYHIECTBEHHBIX (DaKTOpPOB,
OTPE/ICISAIONINX CONMPOTUBIICHUE YKa3aHHOW cucrteMbl. HeoOxoaumMo yduTHIBaTH
NPOJOJDKUTENILHOCTh M BO3MOXKHOE W3MEHEHHME BO BPEMEHM HArpy>KeHHs CBald U
CBAHBIX (PYHIaMEHTOB.

PacuetHass Mojenb cBalHbIX (YHAAMEHTOB JOJDKHA CTPOUTHCA TAaKUM
o0pa3oM, 4TOObI COJIEPKaTh MOTPELUIHOCTh TOJIBKO B CTOPOHY 3amaca HaJeKHOCTH
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IIPOCKTUPYEMBIX HAJ3€MHBIX KOHCTPYKUHMU. Ecii 3apaHee Takas NOTpelIHOCTh He
MOKET OBITh OIpezesieHa, HeOOXOIUMO NPOBEICHUE BApUAHTHBIX PACUETOB U
onpeseseHue HaumOosee HEOJAronpHsTHBIX BO3IACHCTBUM Ui HAA3EMHBIX
KOHCTPYKLHH.

[Tpu npoBeneHNN KOMIIBIOTEPHBIX Pacu€TOB CBalHBIX ()yHIaMEHTOB CIEAYET
YUYUTBHIBATh BO3MOXKHBIE  HEOINPEIACICHHOCTH, CBS3aHHBIE C HA3HAYCHUEM
pacueTHOM MOJIeNH M BBHIOOPOM Je(POpMAIIMOHHBIX U MPOYHOCTHBIX MOKa3aTesen
ITPYHTOB OCHOBaHus. JUIA 3TOro mHpu MNPOBEINECHUM YHUCICHHBIX pPACYETOB,
ONPEAEISIONMX BO3MOXHOE CONPOTUBIEHUE OJWHOYHBIX CBail, KyCTOB (Ipymnm
CBall) W  CBAMHO-TUIUTHBIX  (PYHOAMEHTOB, PEKOMEHAYETCS  MPOBOJUTH
COIIOCTABJIEHUE PE3YJIbTATOB PACYETA OTIAEIBHBIX JIEMEHTOB PACYETHOM CXEMBI C
AHAJIUTUYECKUMHU  PELICHMSIMH, a  TakKKE€  BBIIOJHATH  COINOCTABJICHUE
QJIbTEPHATUBHBIX PE3yJbTATOB pacyera II0 PA3IUYHBIM TE€OTEXHUYECKUM
IIporpaMmam.

7.77.2 JlomyckaeTrcsi TPOBEACHUE CIEAYIOIIMX BUIOB  PAacyeToB C
UCIIOJIb30BaHUEM IIPOTPAMMHOTO 00ECTICUEHUS:

- OIPE/IEJICHUs HECYIel ClIOCOOHOCTH OJIMHOYHBIX CBa;

- pacuera OJJMHOYHBIX CBall Mo AepopMaIusim;

- OIpENENICHUs] YCWINMA B CBAasIX U OOBEAUHSIOMIUX X POCTBEPKAX B COCTaBE
CBallHBIX U IJIUTHO-CBAHBIX (PYH/IaMEHTOB MPU pacueTe Ha JACHCTBUE BCEX BUIOB
Harpys3oxK;

- COBMECTHBIX Pacy€TOB COOPYKEHUI U CBaHBIX (PYH/IAMEHTOB;

- pacueToB NMPOTUBOOIOI3HEBBIX MEPONIPUATHN C IPUMEHEHUEM CBa;

- pacyeToB CBailHBIX ()YyHAAMEHTOB Ha CEMCMHYECKUE BO3ACHCTBUSA;

- pacueToB Jepopmanuii CBaiHbIX (PYHJIAMEHTOB BO BPEMEHU;

- MOJICTMPOBAHUS BO3BEJICHUS CBAMHBIX (PYH/IaMEHTOB.

IIpumeuanus

1 CoBMecTHBIE pacueThl COOPYKCHHU M CBAaHHBIX ()YHIAMEHTOB IMPEICTABILIOT COOOW PacdeThl CHCTEMBI
«BEpXHEE CTPOCHHE—CBaW—TIPWJICTAIOIINNA MAacCHB TPYHTa» C TPUMEHEHHEM NPOPHIHLHOTO IPOrPaMMHOTO
obecreueHus.

2 MogenupoBaHre BO3BEACHUS CBAaWHBIX ()YHIAMEHTOB JOJDKHO ONHCHIBATH ITOCTAIMITHO BCE IPOIECCHI
YCTpOWCTBa cBail — OypeHue ¢ win 6e3 OEHTOHUTOBOI'O PacTBOpa, OETOHUPOBAHUE CBAl U T. II.

7.7.3 llpu TpOBENEHUM PACUYETOB, HCHOJB3YIOUIUX MOAECIN MEXaHUKU
CIUIOIIHBIX CpENl, PacyeTHasi CXEMa CHUCTEMBI «POCTBEPK — CBAWM — TPYHTOBOE
OCHOBAHHUE» JIOJDKHA BEIOMPATHCS ¢ yU4E€TOM HauboJjiee CyleCTBEHHBIX (PaKTOpOB, B
KOHEYHOM CYETE, OIPEACISAIIINX CONPOTUBIECHUE YKA3aHHOW CUCTEMBL. B
pacuerax HEOOXOJAMMO YYHUTBHIBAaTh OCOOEHHOCTH B3aUMOJACHCTBHS CBall W
OKPYXarIIEro rPyHTOBOI0 MAacCHMBa B 3aBUCHUMOCTH OT TEXHOJIOTMHM YCTPOWCTBA
CBaif, B3aMMHOEC BJIMSHHUE CBail, 0COOCHHOCTH MEXaHWYeCKOW pabOThI POCTBEpKA.
[Ipu mpoBeaeHnM pacdyeToB (YHIAMEHTOB CIEIYyET YYHUTHIBATH BIIUSHUE
YCTPOMCTBA KOTJIOBaHA, OTPAXKIAIOLMIMX €ro KOHCTPYKLHM, IOCIIENOBATEIBHOCTD
BO3BEJCHHS OJIOKOB, YacTe W oOdeperieil COOpYKEHHUs, HEOJTHOPOIHOCTH B
re€OJIOTHYECKOM CTPOCHUH, a TAKIKE MPOJOJDKUTEIBHOCTh U BO3MOXKHOE N3MEHEHHE
BO BPEMEHU HArpy>KeHUs CBall U CBaHBIX (DYHIaMEHTOB.
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7.7.4 1lpu npoBEeOECHHM BCEX BHUJOB KOMIIBIOTEPHBIX PACUYETOB CBAMHBIX
GbyHIaMEHTOB CJIEIyeT YYUTHIBATh BO3MOXKHBIE HEOIPENEICHHOCTH, CBA3aHHBIC C
Ha3HAUYECHUEM pPACUETHOM MOJEIN U BHIOOPOM Je(OpMAlMOHHBIX U MPOYHOCTHBIX
nokasarelied TPYHTOB OCHOBaHHUs. {1 3TOro HEOOXOAMMO TPOBOIAUTH PACUETh
JUIsl HauOoJiee OJIaronpUATHBIX W HEOJIArOMpPUATHBIX PACUETHBIX MPEANOCHIIOK U
YUHUTBIBATH 3TU PE3YJIbTATHI IPH MPOBEACHUN YHCIECHHBIX PACUETOB.

7.7.5 PacueTHas MoJeNb CBAaWHBIX (PYHIAMEHTOB JOJDKHA CTPOUTHCS TAKUM
oOpa3oM, 4YTOOBI coOepXk aTh IMOTPEIIHOCTh, B CTOPOHY 3amaca HaJaeKHOCTH
IIPOEKTUPYEMBIX HAI3€MHBIX KOHCTpYKUMWA. Eciin 3apaHee Takasi MOrpelHOCTh HE
MOKET OBITh oOmpezesieHa, He0OXOIUMO MPOBEACHHE BAapUAHTHBIX PACUETOB U
ompejieNicHre HauOoyiee HEOIaronmpusITHBIX BO3JACHCTBUN JJIS  HAI3EMHBIX
KOHCTPYKIIHH.

7.7.6 Pe3ynbrarthl pacueToB CBaliHBIX (PYHJIAMEHTOB C HCIIOJIb30BAaHUEM
I€O0TEXHUYECKOTO0 MPOrpaMMHOr0 O0EeCreueHusl JOHKHBI ObITh BEPUPHUIIMPOBAHbI,
T. €. IOATBEPKJICHA UX JTOCTOBEPHOCTb.

Bepuduxkarnus pacyeTHbIX CXeM U pe3yJbTAaTOB  pacyera  MOXKET
OCYIIECTBISATHCS CIEAYIOIUMHU CIOCO0aMu:

- MHOTOCTYTIEHYaThIM KOHTPOJIEM MPABUIBHOCTH 3aJaHUSI UCXOJIHBIX JAHHBIX
JUTSl IPOBEJICHUSI PACUETOB;

- pacdyeroM C UCIOJIb30BAaHUEM pA3JIMYHBIX THUIOB MPOTPAMMHOIO
o0ccCIICUeHHS;

- IPOBEJACHUEM PACUETOB HE3ABUCUMBIMH I'PYNIIAMHU PACYETUHKOB;

- COINOCTaBJICHUEM pE3yJIbTATOB pacueTa C HATYpHbIMU JAHHBIMU WJIU
pe3yibTaTaMH pacyeToB MO 00bEKTaM-aHaAIOraM.

Jlnst cBaliHBIX (PYHIaMEHTOB, MTPOEKTUPYEMBIX NSl coopykeHuil kinacca KC-
3, pacder 1o JABYM HE3aBUCHUMBIM MTPOTPAMMHBIM KOMIUIEKCaM 00s3aTesIeH.

7.7.7 B cnydae CyIlecTBEHHOTO PAacXOXKICHHs PE3yJbTAaTOB PACUYETOB I10
JBYM PpacyeTHbIM KOMIUIEKCAM PEKOMEHAYETCS BbIABIATH MPUYMHBI UX
BO3HUKHOBEHHUA. [l 3TOro JOMyCKAaeTcs BBINOJHATH pEIICHHE 3aJayd B
VIPOILIEHHOW IOCTAaHOBKE C PA3JIUYHBIMU PACUECTHBIMHU MPEANOIOKECHUSIMUA U

BapbHpPy: PACUCTHLBIC ITaPaMCTPhI.

ITpumMedanue—Ilox CylmecTBEHHBIM PACX0KIEHUEM PE3YJILTATOB PACYETOB 10 PA3HBIM IPOrpaMMam
MOHUMAIOTCS Pa3JIMYHMs MOJYYCHHBIX TI0 pacyeTy yCWIni 1 aedhopManuii KOHCTPYKIHMHA COOPYIKEHHUH, BIUSIOLUINX HA
IIPUHATHE TEXHUYECKUX PELICHUN.

7.7.8 Tlpu mocTpoeHWH pacUYeTHOW MOJEIM OCHOBAHUS MPH pacuere IIo
MOJIEJISIM CIUIOIIHBIX Cpel AOJKHBI ObITh Ha3Hau€Hbl HEOOXOJIMMBbIE TrabapUThI
pacueTHOM 00JacTH M KOHQPUrypauuss KOHEYHO-’JIIEMEHTHOW WM KOHEYHO-
pa3HOCTHOW pa3ouBku. PazMepsr 001acTH OCHOBAaHMS, PUMBIKAIOIICH K CBaitHOMY
byHAaMEHTY W YYUTBIBA€MOW NIPU pacyeTe CBAMHOIO OCHOBAHUS, JOJIKHBI
o0OecreynBaTh OTCYTCTBHE CYIIECTBEHHOTO BIIMSHMS TPAHWUYHBIX YCIOBHM Ha
pe3ybTaThl pacuyeToB.

7.7.9 Ecnu KOHCTPYKLHS MMEET OCH WJIM IUIOCKOCTH CUMMETPHH, TO IMPHU
HAa3HAUYEHUU TPAHUYHBIX YCIOBUH HEOOXOAMMO HTO YUHUThIBaTh. Jlomyckaercs
YUUTBIBATH B pacueTax TOJbKO 4acTh KOHCTpyKuuu (1/2 nnm 1/4).
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7.7.10 KoHueHTpauuoo CABUTOBBIX AePopMalUil U IUIACTUYECKOE TEUYEHHE
IPYHTAa 1O TPAaHUIE «CBAS-TPYHT» CIEAYeT ONHUCHIBATH ITyTEM HCIOJb30BaHUS
«UHTEpPPEHCHBIX» (KOHTAKTHBIX) D3JEMEHTOB WJIM HAAJISKALIEro CryLIEHUS
KOHEYHO-3JIEMEHTHOM (KOHEUHO-Pa3HOCTHOM) pa30MBKU C BBECHUEM 3JIEMEHTOB C
HNOHWKEHHbIMU IIPOYHOCTHBIMHM XapaKTEPUCTHUKAMHU. XapaKTEPUCTHKH TaKUX
AJIEMEHTOB JIOJKHBI HA3HAYAThCS B 3aBHCHUMOCTH OT THIA CBail IyTEM CHUXEHUS
MPOYHOCTHBIX XapaKTEPUCTHUK TPYHTOB C y4eToM Kod(dduiirenTta ycnoBuil paboThl
CBau YrRf B COOTBETCTBUU C Tabnuiei 7.6.

7.7.11 Tlpu BBIONHEHWW pacyeTa CBAWHBIX (PYHIAMEHTOB, KOTJa BIUSHHUE
OTJENbHBIX ()aKTOPOB Ha pE3yNbTaThl pacueTa HEOUEBHIHO, CIEAYET MPOBOIUTH
aHallu3 YyBCTBUTEIBHOCTH K KaxkaoMmy u3 ¢aktopoB. I[Ipu oleHKe BIMSHUSA
HEONPEEICHHOCTE MCXOAHBIX JaHHBIX B Harpy3kax, napameTpax MOJAEId U
Ir€OMETPUYECKUX  BapUAlMAX  I'EOJIOTMYECKOTO  CTPOEHUS  PEKOMEHAYETCS
BBIIOJIHATh IIApaMETPUUYECKUN aHajlu3, NPHU KOTOPOM BBISBIISIFOTCS OCHOBHBIE
napamMeTpbl YHCIECHHOM MOJENH, BIMSIOIIME Ha PEe3yibTaThl, 4 WX COYETaHUS
ONPENEISIIOTC MAaKCUMaJbHBIMM W MHHHUMAJIBHBIMU 3HAQYECHHWSIMHU BEJIMYMH.
Cnengyer ompenensiTb MAaKCUMaJbHblE M MUHUMAJbHBIE 3HAYCHUS BEJIMYUH,
XapaKTEpU3YIOIIMX pe3yJbTaThl pacyera, IoJIy4aTb JOCTOBEPHYHO OLEHKY
MEXaHUYECKON pabOThl COOpPYKEHHUSI B JUAINA30HE MPOTHO3UPYEMBIX BBIXOJHBIX
JAHHBIX W YYUTHIBaTh BJIMSHUE HEONPEIEIEHHOCTEN WCXOAHBIX JaHHBIX B
napameTpax MOJEIIH.

7.7.12 Jlyis momy4deHus: JOCTOBEPHBIX PE3yIbTaTOB pacueTa Impoliecca Ciaeayer
YUUTBIBATh peajbHBIM mpouecc (OPMUPOBAHMUS HAYAIBHOTO HAMpPsHKEHHO-
nedopmupoBanHoro cocrosHuss (HIAC). [Ans yudera BiusgHusS Ha KO3(HUIIMEHT
OOKOBOIO JaBJICHUSI HUCTOPUYECKUX MPUPOAHBIX TMPOIECCOB PEKOMEHAYETCS
IIPUMEHEHUE IMIUPUUECKUX 3aBUCUMOCTEN

K, = (1 — sing’)VOCR, (7.53)

raie OCR — mapameTp HayaJbHOTO COCTOSIHUS (KOA((UIMEHT nepeyrioTHEHUS
rpyata o ['OCT P 58326). Bemuunny OCR pekomenmyercs
npuHUMaTh He Oosee AByX. [lpu OTCYTCTBHM NaHHBIX O BEJIMYHUHE
OCR, crenyeT mpuHUMATH €T0 PABHBIM EIUHUIIE.

7.7.13 Ilpu pemenunn 3a7a4 onpeaesieHus] HeCylend CriocOOHOCTH CBaid, Mpu
uX padoTe B KauecTBE OJUHOYHBIX, JOIMYCKAETCs MPOBOAUTH PacueThl COCOOOM
aueiiku B cooTBercTBUU ¢ 7.4.8. Ilpu »TOM cleayer HpUHUMATh JUAMETP
pacueTHOi oOnactu He MeHee 10 muameTpoB cBaii, a 00JIACTH IMOJ HUXHUM
KOHIIOM CBail — HE MEHee TpexX AMaMeTpoB. Pe3ynbraToMm pacueTa AOKHO OBITH
MOCTPOEHUE KPUBOU «Ocajaka-Harpy3ka». [Ipu mpoBeaeHHN pacueToB, CBSI3aHHBIX
C TOCTPOEHHUEM KpPHBOW «OCaJKa-Harpy3ka», IMPOYHOCTHBIE XapaKTEPUCTUKU
TPYHTA JODKHBI TPUHUMATHCS 10 MPEASTBHBIM COCTOSTHUSM BTOPOU TPYIIITHI.

7.7.14 Tlpu npoBeaeHUU PACUYETOB OCAJOK CBAWMHO-TUIMTHBIX (DYHIAaMEHTOB
ryOrHa C)KMMaeMO# TONIIM B pacyeTax JOJDKHA MPUHUMATHCS HE MEHEE YeM I10
cxemMe  ycioBHoro (Qynnamenrta. IIpu mnpoBeneHMH pacueToB JOIMYCKAaeTCs
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YUUTHIBATh U3MEHEHHUE Ae(POPMAIMOHHBIX XapaKTEPUCTUK OCHOBAHMS B Mpejeax
OIHOTO  HMH)XCHEPHO-T€OJIOTUYECKOT0  3JIEMEHTa, a  TaKke  HU3MEHEHUE
nehopMaIlMOHHBIX XapaKTepUCTUK OCHOBAHHMS B Mpejerax paccMaTpuBaeMoro
JIAara3oHa 3arpyKeHusl.

7.7.15 Pe3ynbpTaThl HATYPHBIX HCIBITAHWK CBall M CBaWHBIX KYCTOB MOTYT
OBITh UCHOJB30BAaHBl Il BEpU(PHUKAIMU U BaJUJAlMK PACUETHBIX MOJETCH
cBaiiHbIX QyHaameHTOB. [lokazarenu nedopMaIMOHHBIX U MPOYHOCTHBIX CBOWCTB
TpyHTa, €CIU UX OIpeAelieHue ObUIO BBIMOJHEHO IO JaHHBIM HaTypHBIX
UCIIBITAHU CBail, JIONYCKaeTcs KOPPEKTHPOBAaTh TOJBKO HAa YydacTKax
B3aHMOJICHMCTBUS CBAld U OKPY>KAIOIIETO TPYHTA.

7.8 Oco0eHHOCTH NPOCKTHPOBAHUS CBalHBIX (PYHIAMEHTOB /JIA
Pa3JIMYHBIX BUAOB COOPYKEHHU I

7.8.1 Hecyunyto crnocoOHOCTh 3a0MBHBIX BHUCSYMX, HAOWBHBIX M OYPOBBIX
cBall, paboTallMX Ha CXKUMAIOUIYIO HArpy3Ky, JUIsl BCEX BHJIOB COOPYKEHHIl
CJIEIyET ONPEAEIIATh B COOTBETCTBHHU € 7.1 M 7.2, a TakKe C HACTOSAILUM Pa3IEIIOM.

7.8.2 I'myOuHa TOTpY>KEHHsI CBail B TPYHT CBallHBIX (PYHIAMEHTOB OIOP
BO3AYIIHBIX JIMHUN o3nektponepeaaun (JIDII), a Takke MarucTpaibHbIX
TpyOONPOBOJOB, BOCHPUHUMAIOIIMX BBIACPTUBAIONINE WJIH TOPU30HTAIbHBIC
Harpy3KH, 10JKHA ObITh HE MeHee 4,0 M.

7.8.3 [ns ceaitabix ¢ynmamentoB omnop JIDII He momyckaercss mpuMeHEHHE
OyJaBOBUIHBIX, TUPAMUAAIBHBIX U POMOOBUIHBIX CBAl.

7.8.4 PacueTHble COMPOTUBICHHS TPyHTa MO HIKHUM KOHIIOM 3a0WBHBIX
cBaii R 1 pacueTHbIe CONMPOTHBIICHUS Ha OOKOBOM IMOBEPXHOCTH 3a0MBHBIX cBaii fi B
byHaaMeHTax OMop BO3AYIIHBIX JUHUHN 3JEKTPONEepead ClIeAyeT NPUHUMATh 110
tabmumam 7.2 u 7.3, mpu 3TOM B (PyHJIaMEHTaX HOPMAJIbHBIX OTOP pacyETHHIC
3Ha4YeHus fj IS MIMHUCTBIX TPYHTOB NMpHM WX MoOKaszaTene Tekydectd | > 0,3
JIOTTyCKaeTCs MOBBIIATh Ha 25 %. PacueTHbie CONPOTUBIICHHS TPyHTa HA OOKOBOM
MOBEPXHOCTH 3a0MBHBIX CBail JIOJDKHBI OBITh YMHOXXEHBI Ha JOTIOJHUTEIHHBIC
KO3 PUIIMEHTHI yCIIOBUI pabOTHI V¢, MpUBeIeHHBIE B Tabuiie 7.20.

7.8.5 Ilpu pacuere Ha BBIIEPTUBAIOIIME HArpy3KH cBau, paboTaromed B
CBalHOM KyCT€ M3 YEThIpeX CBaili M MEHee B COCTaBe (PYHIaMEHTOB OIOpP
BO3JIYIIHBIX JUHUI AJIEKTpOIEepeaauyn, pacyeTHYI0 HECYIIyl0 CIHOCOOHOCTh CBau
cinenyet ymenbmath Ha 20 %.
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Taoaxuma 7.20

JlonomHUTEIbHBIC KOA(D(MUIIMEHTBI YCIIOBUM
Bun ¢pyHnaMmenTa, XapakKTepUCTHKA TPYHTA U HATPY3KH abOTHl Y NIPH IUTHHE CBaH
A QYHA » Xap p py Py | >25d | < 25d u oTHOLIEHUU
= H/IN<0,1 | HIN=0,4 |H/IN=0,6
1 ®yHagaMeHT Mo HOPMaIbHYIO IPOMEKYTOUHYIO
OIIOPY IIPH pacyere:
a) OJIMHOYHBIX CBAall Ha BBIACPTIHBAIOIINE HATPY3KHU:
B IIECKAX U CyIIECIX 0,9 0,9 0,8 0,55
B IIMHAX U cyrmHkax npu I <0,6 1,15 1,15 1,05 0,7
TO ke, pu I > 0,6 15 15 1,35 0,9
0) OIMHOYHBIX CBal HAa CKMMAIOIIME HAIPY3KH U CBal
B COCTaBe KyCTa Ha BBIAEPTUBAIOIINE HATPY3KH:
B IIECKAX U CyIIECsIX 0,9 0,9 0,9 0,9
B IIMHAX U cyrmHkax mnpu I <0,6 1,15 1,15 1,15 1,15
t0 ke, npu I > 0,6 15 15 15 15
2 OyHAaMEHT 1101 aHKEPHYI0, YIJIOBYIO KOHIIEBYIO
OIIOPBI, ITOJ] OIOPHI OOJILIINX IIEPEXOI0B IIPH PACUETE:
a) OJIMHOYHBIX CBAal Ha BBIAECPIMBAIOIINE HATPY3KH:
B IIECKAaX U Cylecax 0,8 0,8 0,7 0,6
B IVIMHAX U CYTVIMHKaX 1,0 1,0 0,9 0,6
0) cBaii B cocTaBe KycTa Ha BBIJICPTUBAOIIIE
Harpy3Ku:
B IIECKAaX U CYyIecax 0,8 0,8 0,8 0,8
B INIMHAX U CYIJIMHKAX 1,0 1,0 1,0 1,0
B) CBall B COCTaBE KycTa Ha CKUMAIOIIKE HArPy3KHU BO 1,0 1,0 1,0 1,0
BCEX BUJAX I'PYHTOB

IIpumeuanus

1 B Hacrosiieit Tabmuie npuHATH 0003HaYeHUs: | — morpyxeHHast B TPyHT [UTHHA cBau; d — quaMeTp KpyrJioro,
CTOpPOHAa KB3JPaTHOTO WM OOINbINasi CTOpPOHA MPSIMOYTOJBHOTO cedeHMsl cBaM; H — ropusoHTanbHas COCTaBISIOLIAS
pacueTHOH Harpy3ku; N — BepTHKaNbHask COCTABIISIONIAs] pACIETHON HArpy3KHU.

2 Ilpu morpy>eHU! OJMHOYHOM CBaW C HAKIOHOM B CTOPOHY JICWCTBHSI TOPH3OHTAIBHOW COCTABJISIOIICH HArpPY3KH M
TIpH yIJIe HAaKJIOHA K BepTukaim Oosee 10° nomoiHuTeNbHBINH KO3(GHUIMEHT yCloBHii pabOTHI crelyeT NPUHUMATD KaK ISt
BEPTUKAILHON CBaH, paboTalOIIeH B COCTABE KyCTa.

7.8.6 Ilpu pacuere Hecymieidl cmocoOHocTH cBail mo Qopmyne (7.9) mus
MajodTaXHbIX coopykeHuit kimaccoB KC-1 m KC-2 pacueTHbie COMPOTUBICHUSA
rpyuta R, xlla, moa HI>KHUM KOHIIOM 3a0MBHBIX CBail IpH TIyOWHE MOTPYKEHUS
oT 2 10 3 M JoIycKaeTcsl MpUHUMATH 1o Tabmuiie 7.21, a Ha 60KOBOM MMOBEPXHOCTH
fi, kITa, — mo Tabmume 7.22.

Taonuma 7.21

Pacuernoe comportusnenue rpyaToB R, klla, Mo HIXKHUM KOHIIOM
3a0MBHBIX CBail I
I'myOuna
Koadpdumnment [JIMHUCTBIX TPYHTOB IIPU
MOTPYKEHUS IIECKOB
cpan |. o MIOPUCTOCTH € MoKaszaree TeKkydecTd I, papHOM
’ cpenHeit
KpPYITHBIX menkux|neuresareix| 0,0 | 0,2 {04 | 06 | 0,8 | 1,0
KPYITHOCTH
2 <0,55 8300 3900 2500 1500 6500({3900{2000{1000| 600 | 300
0,70 6400 3000 1900 1200 5400({3200{1700| 900 | 500 | 250
1,00 — — — — 3200/1900{1000| 600 | 300 | 150
3 <0,55 8500 4100 2700 1600 6600/4000{2100/1100| 650 | 350
0,70 6600 3200 2100 1300 5500/3300{1800/1000| 550 | 250
1,00 - - - - 3300(/2000(1100| 700 | 350 | 200
IIpumedanue— Jus MPOMEXYTOUHBIX 3HaueHui |, || v € 3HaueHus R onpenessroT HHTEPIOIAIUEN.
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Pacuetnoe conpotusnerue rpyuTa fi, kI[1a, Ha 60K0BO# MOBEPXHOCTH
Cpenass 3a0MBHBIX CBal, B TOM YHCIIC TABPOBOTO M IBYTABPOBOT'O CCUCHUM JIsI
Koaddumment
ryouHa [JIMHUCTBIX TPYHTOB MPH TIOKAa3aTele
MOPUCTOCTH IIECKOB
PaCOI0KCHHS TekyuecTH |, paBHOM
TPYHTa B CJIOE
CJIOA T'pyHTa e KPYIIHBIX U
hi, m cpemneir  |menkwmx|meuteBaTteix| 00 | 0,2 | 04 | 06 | 0,8 | 1,0
KPYITHOCTH
1 <0,55 80 55 45 46 39 32 25 18 | 11
0,7 60 40 30 45 37 30 23 16 9
1,00 - - - - 32 23 15 10 6
2-3 <0,55 85 60 50 68 53 40 29 20 | 13
0,7 65 45 35 65 50 37 26 18 | 11
1,0 - - - 60 45 32 21 13 7

IIpumeuanue — Jmst npoMexyToUHbIX 3HaYeHHH hj, € u L 3HaYeHus fi ompenensFoT HHTEPHOIAIUCH.

7.8.7 Pacuernsie compotuBieHus rpyHta R, klla, moxg HWKHHM KOHIIOM
HAaOMBHBIX U OYpOBBIX CBail C YIUIOTHEHHBIM 3a00€M MpHU TIyOHHE MOTPYKEHUS
cBail OT 2 10 3 M JOIyCKaeTcs MPUHUMATH MO Tabmuie 7.23; mpW 3TOM s
IJIOTHBIX TIECKOB TaOJIMUHbIC 3HA4YeHUs CleAyeT yBenuuuBaTh B 1,3 paza.
Pacuernsie comporuBnenus fi, kl[la, Ha OOKOBOW NOBEPXHOCTH HAOWBHBIX W
OypoOBBIX CBail JOIyCKaeTcsl NMpUHUMATh M0 Tabnuue 7.22 ¢ JONOJTHUTEIbHBIM
ko3 uieHTOM ycinoBuii pabotsl, paBHbIM 0,9.

Taonuma 7.23

Pacuernoe conpotusnenue R, xlla, mox HHKHIM KOHIIOM HAOWBHBIX
1 OypOBBIX CBail MPU IITyOWHE UX MOTPYKEHHUS 2—3 M U pacueTHOE
conpoTuBieHUe Reon, kI 1a, Mo KOHCONSIMU CBaM-KOJIOHH TSI

Koaddunuent MIECKOB
Bua rpynroB =
MOPUCTOCTH € cpennei
KPYITHBIX KpyIHOCTH MEJIKHX MBIIEBATHIX
[JIMHUCTBIX IPYHTOB P TOKa3aTesie TeKyyecTu |, paBHOM
0,0 0,2 0,4 0,6
[Mecku 0,55-0,8 2000 1500 800 500
Cynecu n 0,5 800 650 550 450
CYTJIMHKHU 0,7 650 550 450 350
1,0 550 450 350 250
I'muHbl 0,5 1400 1100 900 700
0,6 1100 900 750 600
0,8 700 600 500 400

7.8.8 Tlpu ompeneneHnn Hecymiel CMOCOOHOCTH METAJUTMUECKUX CBad st
yCTpoiicTBa (yHITaMEHTOB MarucCTpalibHbIX TPYOONPOBOJOB Ha BHLAECPIHBAIOIIYIO
U CKUMAIOIIYI0 HAarpy3kd pacyeTHOE COIPOTHUBIIEHHS TpyHTa Ha OOKOBOM
MOBEPXHOCTU CBai, JODKHO OBITh ONPENENIEHO C YYETOM JOMOJHUTEIHHOIO
koa(dduienTa ycaoBuil paboTsl Y B cooTBeTCTBUU € 7.2.20.

7.8.9 1lpu mpOeKTUPOBAHUM CBAaWHBIX (DYHAAMEHTOB 3aHUA U COOPYKEHUI
JUISL YMEHBILIEHHUS] BO3JEHCTBUS MOPO3HOTO NMYy4YeHUsS HA (PYHIAMEHTHI JOJKHBI
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MpeayCMaTPUBATHCS MEPOIPUATHS 110 YCTPOUCTBY MPOTHUBOMYUYUHHUCTBIX 0OMa30K
WM TIOKPBITHM, B TOM 4YHCJE TEPMOYyCaXMBaeMbIX oOojouek. Ilpu sToM
KO3(hUIIMEHT CHIKEHUS CHJI CMep3aHus Ha OOKOBOM IMOBEPXHOCTH JOJIKEH
OTpeNeNAThCS Ha OCHOBaHUU ONBITHRIX padoTr 'OCT P 56726. [loarBepsx1eHHBIN

CPOK CITy>KObI TOKPBITHUS JOJIKEH ObITh HE MEHEE CPOKa CITY>KObI COOPYKEHUSI.

11 puMeEedYaHUEC — HpI/I TMOBPECIKACHUU WJIM OTCYTCTBUH TMPOTHUBOITYUYUHUCTBIX o0Ma3ok IPOYHOCTDH
MCTAJIMYCCKHUX pr6, M3 KOTOPBIX HM3TOTOBJICHBI IMOTPYKCHHBIEC CBaH, JOMYCKACTCA ONPECACIATH C YUCTOM CpOKa
CHy)KGI)I COOpYKEHHA U CKOPOCTU pPa3dBUTHUA KOPPO3UH, KOTOpasA AOJDKHA OHNPEACTATHCA C YYETOM OaHHBIX 00
arp€CCUBHOCTU I'PYHTOB U HAJIUYUU 6ny>1<z[a}omnx TOKOB.

8 TpeGoBaHMsi K KOHCTPYHPOBAHUIO CBAWHBIX PYHIAMEHTOB

8.1 Cpaiinple (yHIAMEHThl B 3aBUCHUMOCTH OT JEHUCTBYIOIIMX Harpy3oK
CJIElyEeT IPOEKTUPOBATH B BUJIE:

a) OZIMHOYHBIX CBal — MO/ OT/AEIBHO CTOSIILIKE OTOPBHI;

0) CBaliHBIX JIEHT — IOJ CTEHbl COOPYKEHUH IpH mneperadye Ha (yHAAMEHT
pacnpeieNIeHHBIX I10 JJIMHE HAarpy30K C paclojOKEHUEM CBail B OJIMH, ABa U 0oJiee
PSAOB;

B) CBalHBIX KyCTOB — IIOJl KOJIOHHBI C pPAaCIOJOKEHWEM CBail B IUIAHE Ha
y4acTKe KBaJIpaTHOM, MPSAMOYTOJIbHOW, TpaneleuaaIbHON U IpyTruX Hopm;

I) CIUIOIIHOTO CBAailHOrO MOJISI — TMOJ TSKEIbIE COOPYKEHHUS CO CBasIMH,
pPacHoJOKEHHBIMU TI0JT BCEM COOpPY)KEHHEM U OOBEAMHEHHBIMH CIUIOUIHBIM
POCTBEPKOM, MOOLIBA KOTOPOI'O pa3MelleHa Ha IpyHTe (OETOHHON OJrOTOBKE);

1) CBAaltHO-TUTUTHOTO GyHIaMEHTAa.

8.2 B 3aBHUCHMOCTM OT KOHCTPYKLUMHU COOPY>KEHHSI IPUMEHSIOT JIECHTOYHbIE
POCTBEPKH, POCTBEPKU CTAKAHHOTO THIIA U IJIMTHBIE POCTBEPKHU.

8.3 JIeHTOYHBIE POCTBEPKH NPUMEHSIOT JUIl COOPYKEHUI ¢ HECYLIMMU CTEHaMHU.
[InprHa pocTBEpKa 3aBHCUT OT YHCIA CBAal B MONEPEYHOM CEUEHWH M OT LIMPHHBI
HECYILEN CTEHBI.

3HauyeHHE CBeca POCTBEpPKa OT IPaHU CBail JOJKHO MPUHUMATHCS C YUYETOM
JIOITyCKAaE€MbIX OTKJIOHEHUM CBail.

Bricoty pocTtBepka ompezaenstor pacueroM B coorBerctBuu ¢ CIT 63.13330.
PocTBepKk paccuuThHIBAIOT KaK >KEJI€300€TOHHYIO MHOTOMNPOJETHYIO OalIKy.
ApMUpOBaHHE POCTBEPKA BBIMOJHSAIOT MPOCTPAHCTBEHHBIMU apMaTypHBIMU
kapkacamu u3 apmatypel kiacca A—lll (A400) umu AS00C. [dns pocTBepka
IPUMEHSIOT OETOH Ki1acca Mo MpoYyHOCTH He Hike B15. PocTBepk ykimanpiBaioT mo
OETOHHOH MOATOTOBKE Kjiacca He MeHee B7,5.

8.4 PocTBepkHM CTakaHHOTO THIIA, COCTOSIIME W3 IUIMTHOM YacTu W
MOJIKOJIOHHUKA — CTaKaHHOW 4YacTd, NPUMEHSIOT B COOPYKEHHUSAX CO COOpPHBIM
JKe1e300€TOHHBIM KapKacoM.

Pa3mepsl pocTBepka B IJIaHE JOJDKHBI MPUHUMAThCS KpaTHbMU 30 cM, a 1o
BbIcOTE — 15 cM. KOHCTpyKTHBHYIO BBICOTY pPOCTBEpKa HazHadaroT Ha 40 cMm
Oonplie rayOuHBI cTakaHa. POCTBEpK pacCUMTHIBAIOT HA U3TMO (IUIMTHAs 4acTh,
CTaKaHHasg 4acThb) M Ha NpoaBivMBaHuE (TIPOJABIMBAHUE KOJOHHBI U YTJIOBOU
ceau) B coorBercTtBuu ¢ CII 63.13330. ApmupoBaHue POCTBEPKA BBITOIHSIOT
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IUIOCKUMHU CE€TKaMM (IJIUTHAsl 4acTh) U MPOCTPAHCTBEHHBIMHU KapKacaMu (CTECHKHU
CTakaHa).

8.5 Iy TshKeNbIX COOPYKEHMH NMPUMEHSIOT, KaK MpaBUilo, OOJIbIIEpa3MEpPHbIE
IUIMTHBIE pOCTBEPKHU. 1Ipr 3TOM BBICOTY IIIMTHOIO POCTBEPKA ONPEACIIIFOT U3 pacueTa
BO3MOKHOCTH BOCTIPHSTHSI UM IIONIEPEYHBIX CHJI (TI0 pacyeTy Ha MPOJIaBIMBAHUE).

[ImuTHBIE pPOCTBEPKH apMUPYIOT BEPXHUMHU M HWKHUMHU CETKaMH U3
apMaTypbl,  KOTOpbIE  YKJIQJbIBAIOT HAa  MOJJEP)KUBAIOIIME  KapKachl.
BonbuiepasmepHble  TUIMTHBIE ~ POCTBEPKH  M3TOTaBIMBAIOT W3  OETOHa,
YKJIaIbIBAEMOT0 Ha OETOHHYIO MOATOTOBKY.

8.6 Ilpm pa3paboTke mTpoeKkTa CBaHBIX (PYHIAMEHTOB HEOOXOIUMO
YUHUTBIBATH CIIEIYIOUIME JAHHbIE: KOHCTPYKTHUBHYIO CXEMY MPOEKTUPYEMOIO
COOPY’KEHHUS; pa3Mepbl HECYIIMX KOHCTPYKLHMH M Marepuaj, U3 KOTOPOTO OHH
IPOEKTUPYIOTCS; HAM4YMe U radapuThl PAIOM PaCHOJIOKEHHBIX 3ariyOJeHHbIX
NOMEILIEHUN COoOpyKeHUs M UX (PyHAAMEHTOB; Harpy3ku Ha (yHAAMEHT OT
CTPOUTENBHBIX KOHCTPYKLMM; pa3MeIleHUEe TEXHOJIOIMYECKOro 0O0OpYyJOBaHMs U
Harpy3Kku, IepelaBacMble OT HETO Ha CTPOUTEIbHBIE KOHCTPYKLIIMHM M IOJBI, a
TakKe TpeOOBaHMA K IMpelNeibHbIM OCaJKaM U KpPEHaM CTPOMUTENIbHBIX
KOHCTPYKUUH U PyHIAMEHTOB 110J1 000py/10BaHUE.

8.7 Hucno cBail B pyHIaMEHTE M UX pa3MepPhI CIEAYET Ha3HAYaTh U3 YCIOBUS
MaKCUMAaJIbHOTO MCIOJIb30BaHUsl IPOYHOCTH MaTepualia CBail W TPYHTOB
OCHOBAaHMSI TPU PpACUETHOM Harpys3ke, JONYyCKaeMOW Ha CBal, C Y4YE€TOM
JOMYCTUMBIX MEPErPy30K KpailHUX CBail B ()yHIAMEHTE.

Bb100p KOHCTPYKIIMM U pa3MepoB CBail JOJKEH OCYIIECTBISATHCSA C YUETOM
3HAUYEHUW W HANpaBJEHUs [JEHUCTBUS HArpy3oK Ha (yHIAMEHThI, a TaKxKe
TEXHOJIOTUH CTPOUTENLCTBA COOPYKEHUSI.

[Tpu pa3meniennu cBail B IIaHe HEOOXOAMMO CTPEMUTHCS K MUHUMAJIbHOMY
YUCIly UX B CBaHBIX KyCTax WJIM K MakCUMaJbHO BO3MOXXHOMY WIary cCBail B
JIeHTax, 100UBasCh HAaMOOJNbBILIEr0 MCIOJIb30BaHUs MPUHATON B NMPOEKTE HECYIIeH
cnocobHocTn cBail. HeoOxomumo paccmaTpuBaTh — CIEAYIOIIME BapUAHTHI
pa3MelleHns CBail B IUIAHE JIEHTOYHOI'O POCTBEPKA: OJHOPSAIHOE, MHOTOPSAHOE
IaXMAaTHOE U MHOTOPSITHOE.

8.8 ComnpspkeHrne CBAalHOTO  pOCTBEpPKAa CO  CBasiMH  JOIYCKaeTcs
IpeaycMaTpuBaTh Kak CBOOOHO OMUPAIOIIUMCS, TaK U KECTKHUM.

CBoOomHOE omupaHKre pPOCTBEPKA HA CBaul JOHKHO YUHUTHIBATHCS B pacueTax
YCJIOBHO KaK IIAPHUPHOE COMPSIKEHUE M MPU MOHOJUTHBIX POCTBEPKAX JTOHKHO
BBITIOJIHATHCS ITyTEM 3a/I€JIKU T'OJIOBBI CBAaU B POCTBEPK Ha ri1youHy 5—10 cm.

Kectkoe comnpspkeHHME  CBAaHOTO  pPOCTBEPKA CO  CBasMHM  CIEQYET
IpeaycMaTpuBaTh B cydae, Korjaa:

a) CTBOJBI CBail pacroyiaraloTcsi B CJla0bIX TpyHTaxX (PBIXJBIX TecKax,
TJIMHUCTBIX TPYHTAX TeKy4dei KOHCHCTEHIIMH, IaX, TOpQax u T. IL.);

0) B MecTe CONpsDKEHUsI CKUMAIoIash Harpyska, IepejaBaeMasi Ha CBalo,
NPUWIOKEHA K HEW C SKCIEHTPUCUTETOM, BBIXOJAIIMM 3a Mpelebl €€ sjpa
CCUCHMS;
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B) Ha CBal0 JIEUCTBYIOT FOPU3OHTANIbHBIE HATPY3KU, 3HAUCHUS MepeMelIeHUI
OT KOTOPBIX MpPU CBOOOJHOM OMHPAHUMU OKA3BIBAIOTCA OoJiee MpeAesbHbIX IS
MPOEKTUPYEMOTO COOPY>KEHUS;

r) B pyHIaMEeHTe UMEIOTCS] HAKJIOHHBIC WJIM BEPTUKAIbHBIE COCTABHBIE CBAU;

I[) cBau pa60Ta10T Ha BBIACPTHUBAIONINMC HATPY3KH.
IIpumeuanue— JlonyckaeTca NIPUMEHATh CBaliHble ()yHIAMEHTHI ¢ IPOMEXKYTOYHON MOIYIIKOH, a
TaKkKe C yCTPOICTBOM OCHOBHOM M MIPOMEXYTOUHBIX IIIUT POCTBEPKA, COMPATAEMBIX UePe3 IIOB CKOJILKCHUSL.

8.9 JKectkoe compsikeHHE JK€IE€300€TOHHBIX CBal € MOHOJHUTHBIM
KEJIE300€TOHHBIM POCTBEPKOM CIIEYET IMPEAyCMaTpUBaTh C 3aJEJIKOW TOJIOBBI
CBaul B POCTBEPK Ha IIyOMHY, COOTBETCTBYIOILYIO JJIMHE aHKEPOBKH apMarTyphbl,
WM C 33J€JIKOM B POCTBEPK BBITIYCKOB apMaTypbl Ha JJIMHY MX AHKEPOBKH B
cootBeTcTBUM ¢ CII 63.13330. B romnose mpeaBapuTeabHO HAMPSKEHHBIX CBail
JNOJDKEH  OBITh  MPEIyCMOTPEH  HEHalpsraeMbli — apMaTypHbId  Kapkac,
WCIIOJIb3YEMBIN B JAIIBHENIIEM B KAUECTBE AHKEPHOM apMaTypBbl.

JlomyckaeTcs: TakKe JKECTKOE CONPSIKEHUE C MOMOIIBIO CBAPKM 3aKJIaJIHBIX

CTaJIbHBIX 2JIEMEHTOB MPH YCIOBUU OOeCIieueHUs TpeOyeMOoi MPOUYHOCTH.

IIpumMeuanus

1 AHKepoBKa pOCTBEpKa M CBaif, pabOTaOIINX Ha BBIICPTUBAIOIINE HArpy3KH IO IepeyucieHuio 1 ) 8.8,
JOJDKHA TIPEIyCMAaTPUBATHCS C 3a[JelKOH apMaTyphl CBalf B POCTBEPK Ha NIyOHHY, ONpEAesieMyI0 PacdeToM Ha
BBIJICPTUBAHUE.

2 Ilpn ycuneHUM OCHOBaHHMH CYIIECTBYIONIMX (PyHIaMEHTOB C MOMOIIBI0 OypOMHBEKIIMOHHBIX CBail UIMHA
3aJeNKN CBail B ()yHAAaMEHT MOJDKHA NMPUHMMATHCS 110 pacueTy WM Ha3HA4aThCs KOHCTPYKTHBHO PABHOW IIATH
nuameTpaM cBau (MPH HEBO3MOXKHOCTH BBIMOJHEHHS 3TOTO YCIOBHS CIEAyeT MPeayCMaTPHUBaTh CO3/IaHHUC
YIIMPEHHUS CTBOJIA CBAU B MECTE €€ MPUMBIKaHHS K POCTBEPKY).

3 Ilpum xecTKO# 3ajesKe CBail MyTeM 3aBEJCHUs UX CTBOJIA B POCTBEPK MOCJIEIHHUM JOJKEH ObITh pacCYUTaH
Ha NPOJaBIMBaHNE C YI€TOM KOHCTPYKTHBHOT'O PEIICHHS TaKOH 3aJeNKH.

8.10 JKectkoe coenuHeHHe cBail CcO COOPHBIM POCTBEPKOM JTOJKHO
oOecreuynBaTbCsl MPUMEHEHUEM KOJIOKOJIO0Opa3HbIX OrosioBkoB. [Ipu cOopHOM
POCTBEPKE JIOIYCKAETCs TAK)KE€ 3aMOHOJIMYMBAHME CBail B INPEAYCMOTPEHHBIE B
POCTBEPKE OTBEPCTUSI.

8.11 CBaum B KycTe BHEIEHTPEHHO Harpy:XeHHoro ¢yHIaMeHTa CIEIyeT
pa3MelaTth TakuM o0pa3oM, YTOOBI PAaBHOJEHCTBYIOIIAS MOCTOSIHHBIX HArpy3ok,
JNEUCTBYIOIMX HAa (DyHIAMEHT, MPOXOAWIA BO3MOXKHO OJMKE K LIEHTPY TSKECTH
IJIaHa CBai.

8.12 Jlma BocHpUATHS BEPTUKAJIBHBIX HArpy30K M MOMEHTOB, a TaKXKe
TOPU30HTAJIBHBIX HArpy3oK (B 3aBUCHUMOCTM OT WX 3HAUEHUS M HaIpaBJICHUS)
JOMYyCKaeTcsl MpeaycMaTpuBaTh COYETAHUE BEPTUKAJIbHBIX, HAKJIOHHBIX H
KO3JIOBBIX CBaM.

8.13 PaccTosiHne MeXIy OCSIMH BUCSYMX 3a0MBHBIX U BJABIMBAEMBIX CBail B
IUIOCKOCTH WX HW)KHUX KOHIIOB JIOJDKHO ObiTh He Menee 3d (rme d — amamerp
KPYIJOro WM CTOpPOHA KBAApPaTHOTO, WM OOJblIasi CTOPOHA MPSAMOYTOJBHOTO
IIOIIEPEYHOI0 CEUEHUs CTBOJIA CBaM), a CBail-cToek — He meHee 1,5d.

PaccTosiHue B cBeTy Mexay CTBOJIaMU OypOBBIX, HAOMBHBIX CBail M CBaii-
000JI0OUEK, a Takke MeXIy CKBaXKHHAMU CBail-cTOJIOOB (KpoMe ciy4yaeB
pUMEHEHUs1 OypOCeKyIMXca U OypoKacaTelbHbIX CBail, 11 KOTOPBIX PACCTOSTHUE
MEXIy CBasMHU HE pEerjaMeHTUPYyeTcsd) JOJKHO ObiTh He MeHee 1,0 M, a
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paccTosiHue MeXIy OypOUHBEKIIMOHHBIMU CBasiMU B OCSIX — HE MEHEe TpeX HuX
JIMaMETPOB; PACCTOSIHUE B CBETY MEXIY YIIMPEHUSIMH WIH JIONACTIMU BUHTOBBIX
CBail MpU YCTPOMCTBE UX B TBEPABIX U MOITYTBEPIbIX IIIMHUCTHIX TpyHTax — 0,5 M,
B JIPYTUX JUCIEPCHBIX TpyHTaxX — 1,0 M.

PaccrosiHue  MexJy HAaKJIOHHBIMH WM  MEXIYy  HAaKIOHHBIMH U
BEPTUKAJIIBHBIMU CBasMH B YpPOBHE IOJOUIBBI POCTBEpPKa CJIEAyeT NPUHUMATh
UCXOMs W3 KOHCTPYKTHUBHBIX OCOOCHHOCTEH (yHZaMEHTOB M OOECHEYeHHUs HX
HA/IC’)KHOCTHU 3ariyOJieHUsl B TPYHT, apMUPOBAHUS U OETOHUPOBAHUS POCTBEPKA.

8.14 BpiOop mMHBI CBall JOKEH MPOU3BOAUTHCS B 3aBHCHUMOCTH OT
ITPYHTOBBIX YCJIOBHI CTPOMTEIBHOM IUIOLIAJKH, YPOBHS PACHOJIO0KEHHS MOOIIBBI
POCTBEpPKA C YYETOM BO3MOKHOCTEN MMEIOIIErocsi 000pYAOBAHMS ISl yCTPOHUCTBA
CBaliHbIX (pyHIaMeHTOB. HM>KHMIT KOHEI cBail, Kak MpaBUJjIo, CIEeAyeT 3ariyOIsTh
B [IPOYHBIE TPYHTHI, IIpope3ast Oojiee ciabble HAIlJIaCTOBAaHUS I'PYHTOB, IPH 3TOM
3arny0JieHue 3a0UBHBIX CBall B TPYHTHI, IPUHSATHIE 32 OCHOBAHUE, JIOJI)KHO OBITh: B
KPYIHOOOJIOMOYHBIE, TPAaBEIUCTbIC, KPYITHbIE MECYAHbIE U TNIMHUCTBIE TPYHTHI C
nokazarenem Tekydectd | < 0,1 — He menee 0,5 M, a B Japyrue AucrepcHbIE
rpyHThl — He MeHee 1,0 M. OnupaHue HIKHUX KOHIIOB OypOBBIX CBail Ha PHIXJIbIE
NIECKU U TJIMHUCTBIE TPYHTHI € TIoKa3aTeneM Tekydectu | > 0,6 He pekoMeHayeTcs
U JIONYCKAaeTCsd JUIIb B MCKIIOYUTENbHBIX CIIy4asX, KOIJId WHbIE BapHaHThI
(GyHIaMEHTOB TEXHUYECKH Hepeanu3yembl. IIpu 3ToM cienyer npeaycMaTpuBaTh
KOHTPOJIbHBIE cTaTH4yeckue ucnbitanus ceat mo I'OCT 5686.

Jlnst  KoHTposisi BBIOPAaHHOW JUIMHBI OypOBBIX M HAaOWMBHBIX CBail U
NOATBEPKIACHUSI TMPHUHATBIX TEXHUYECKUMX PEHIeHUMd B MPOEKTE  JIOJKHBI
pe1yCMaTpUBaThCA CTATUYECKUE UCTIBITAHUS CBAH.

8.15 MuHHMMalbHOE pacCTOSHUE OT OJKaWIed BIaBIMBAEMON CBaWl [0
CYLIECTBYIOIIErO (hyHAaMeHTa B CBETY L,y ClleyeT npuHUMaTh B 3aBUCUMOCTH OT
rabapuTOB CBaeBIaBIMBAIONIEH ycTaHOBKU. BenuwumHa L,y MOXET OBITH
olpesiesieHa 1O €€ MAaclOpTHBIM JaHHbIM. B mio0oM ciydae BETUYMHY Ly
CJIelyeT IPUHUMATh HE MEHEE TPEX TMAMETPOB CBAM.

8.16 Ilpu norpy»keHuu cBail BJaBIMBAHUEM KOHCTPYKIIMS CTBIKOB COCTaBHBIX
CBaf M CeKIMd MHOTOCEKIIMOHHBIX CBali MOXKET OBITh CBapHOM, OOJTOBOM,
CTaKaHHOM M JAPYIMX THUIOB M JIOJDKHA YUYMTHIBATh 3HAYEHUE WU HANpPABJICHHE
Harpy3oK, MepelaBacMbIX Ha CBal0 IpH ee paboTe B MpoLEcce MOTPYKEHUs U
skcrtyatanui.  Ilpu  morpyXeHuw cBail TSOKENIbIMU — CBAaeBAABIMBAIOIIMMU
YCTaHOBKAaMH y3€J1 PACCUMTHIBAETCS HA MAaKCUMAJIbHOE YCUIIME BJIABJIMBAHMSL.

8.17 Ilpu npoeKkTUpOBAaHUU CBAWHOTO (PYyHJIAMEHTA PSIIOM C CYHIECTBYIOLUIUM
JIOMYCKAaEeTCsl MCMHOJb30BAHME COYETaHHUS CBai, MOrPYXKAeMbIX JUHAMUYECKUM
CrocoOOM M BAaBJIMBaHUMEM. B 3TOM ciyyae HEOOXOAMMO ONpPENeNsTb TPAHUIIbI
30H MOTPY>KEHUS CBall KaXKABIM U3 ATHX CIIOCOOOB.

8.18 I'myOuHy 3a510KeHUS MTOAOIIBEI CBAHOTO POCTBEPKA CIIEAYeT Ha3HAYATh
B 3aBUCHMOCTM OT KOHCTPYKTHBHBIX PEIICHUN MOI3EMHOM YacTH COOPYKEHUS
(HanMuMs MojBalia, TEXHUYECKOTO MOJIMOJbs) U MPOEKTA TUIAHUPOBKU TEPPUTOPUU
(cpe3Koil WK MOJICHINKOW), @ TAK)KE BBICOTHI POCTBEPKA, OMPEAEIISIEMON PACYETOM.

73



CII 24.13330.2021

[Ipu cTpouTenbCTBE HA MYYHUHUCTBIX TPYHTaX HEOOXOUMO MpelyCcCMaTpUBaATh
MeEpBbI, MPEAOTBPALIAIOIINE WM YMEHBIIAONIIUE BIUSHUE CUII MOPO3HOTO ITy4YEHUS
IPYHTA HA CBAHBIA POCTBEPK.

Pacuer cBailHBIX (yHIAaMEHTOB 1O YCTOMYMBOCTM M MPOYHOCTH Ha
BO3JICICTBUE CHJI MOPO3HOTO IIyYEHUSI PEKOMEHAYETCS BBINOJHATH COTJIACHO
pUIoKeHuto I,

Jlnst pyHIIaMEHTOB MOCTOB TOJIOIIBY POCTBEpPKA CIICAYET pacrojiaraTh BBIIIIC
WM HUXKE TMOBEPXHOCTU aKBAaTOPUHM, €€ JHA WJIM MOBEPXHOCTU TPyHTA MpHU
YCIOBUU OOECIEUEHHsS] PACUETHOM HeCylled CHOCOOHOCTH M JIOJITOBEYHOCTHU
GyHIaMEHTOB HCXOASl M3 MECTHBIX KIMMAaTUYECKHX YCIIOBUN, OCOOECHHOCTEH
KOHCTPYKIIMU  (YHIAMEHTOB, oOOecmedeHuss TpeOOBaHWM  CyJOXOJICTBA U
JecoCIUlaBa, HAAEKHOCTH Mep 1o 3PGEeKTUBHOM  3amuTe CBall  OT
HEOJIAroNmpUsITHOTO  BO3JICUCTBHS ~ 3HAKONMEPEMEHHBIX  TEMIIEpaTyp  Cpepbl,
JEA0X0a, UCTUPAIOIIETO BO3ACHCTBHS MEPEMEIIAIONINXCS JOHHBIX OTJI0XECHUN U
Ipyrux (paxTopos.

8.19 BenuuuHa 3alMTHOTO CJOsi OETOHA B POCTBEpKAX M CBasX JOJDKHA
Ha3zHauatbcd B coorBeTcTBUU ¢ CII 63.13330. Ilpu sToM gomyckaercs i
WHBEHTAPHBIX 3a0UBHBIX CBail, CBai-000704YeK U OYPOMHBEKIIMOHHBIX CBal
MUHHUMAaJIbHbIE 3HAYCHUS TOJIIMHBI 3alUTHOTO CJI0si OeTOoHa paboueil apMaTypsl
yMenbiiath Ha 10 mM. CTbIKOBaHUE CTEp)KHEM paboueil apmaTypbl CBaid
auamMeTpoM 36 MM 1 0oJsiee pEKOMEHTyEeTCsl OCYILIECTBIATh C OMOIIBIO MY(PTOBBIX
COECINHEHUN.

8.20 Ha3znauate Mapku u KaTeropuid crajel TpyO s W3TOTOBJICHHS
MeTauinueckux cBail cienyer B coorBerctBuM ¢ CII 16.13330. TpebGoBanus x
MaTtepuasly CBai, HaXOJAIIUXCA B YCIOBHUSX [EPEMEHHOTO MPOMEp3aHUs-
OTTauBaHMsl, cieyeT npuHuMaTh B coorBercTBuu ¢ CII 25.13330.

8.21 Ilonele cBau M cBaM-000J0UYKH, HE TpeOYyIOIMHKE MO pacdyeTy OETOHHOTO
3aMOJIHATEIIS, CISIyeT 3aloIHsATh 0ETOHOM Kjacca He Hke B7,5 mnm pactBopoMm
Mapku M100, a B nipefienax cjiosi CE30HHOTO MPOMEP3aHUSI-OTTAUBAHUS U BBILIE —
6etoHoM kiacca He HUke B15 ¢ cobmonenreM TpeGoBaHUH MO MPEOTBPAIICHUIO
oOpa3oBaHuUs TPEIIHH.

BHyTpeHHee NpOCTPaHCTBO TOJBIX CBail C 3aKPBITHIM HUWKHUM KOHIIOM
JOITYCKAeTCsl 3aloHATh CyXoW IeMeHTHo-ecyaHor cmecbio (LIIIC) Ha Bcro
JUTMHY CBau B ClIy4ae MPUBAPKU METAJUTMYECKON KPBIIIKH (Or0JIOBKA) CBEPXY.

B ycrnoBusiX  MEpeMEHHOTO  MPOMEP3aHUS-OTTAUBAHUS  HEOOXOJIUMO
o0ecreynBaTh FepMETUYHOCTh BHYTPEHHEH MOJOCTU CBail METAJUIMUECKUX CBail B
cootBercTBHM ¢ CIT 25.13330.

8.22 B pailoHax co cpenHeW TeMmmepaTypoil Bo3lyxa Haubojee XOJOIHOM
nsaTuaHeBKU Hike MuHyc 40 °C s GyHIaMEHTOB MOCTOB B 30HE BO3CHCTBUS
3HAKOTIEPEMEHHBIX TEMIIEpaTyp CJeAyeT TMPUMEHATh CBaWl W CBaU-CTOJOBI
CIUTONTHOTO CEYEHMsI C 3allUTHBIM cJloeM OeToHa (JI0 TOBEPXHOCTH pabodeit
apMmaTypbl) He MeHee 5 cM. B pailoHax ¢ TemmepaTypoi BO3AyXa BbIIIE MHUHYC
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40 °C pomyckaercss BHE aKBAaTOPUHU HCIOJB30BaTh CBAaW CIUIOLIHOTO CEYEHUS,
IIOJIBIE CBAaW U CBau-O0OJIOUKM C 3alIUTHBIM CJIOEM OE€TOHa HE MeHee 3 C¢M IpH
YCIJIOBUM OCYILECTBJIEHUSI MEp 0 NMPEAOTBPAIIECHNI0 00pa30BaHUs B HUX TPEIIMH.
B 30He mepeMeHHOro ypoBHs NOCTOSHHBIX BOJOTOKOB HE CIEAYET NPUMEHSTh
OypoHaOVBHBIE CBaM U 3alIOJHEHHBIE 0ETOHOM CBan-000JIOYKH.

s OypoHaOWBHBIX CBail ()yHIAaMEHTOB MOCTOB 3alUTHBIN ClIOil OeToHa
JOJKEH ObITh HE MeHee 10 cM.

B 30He BO3IEHCTBHS MOJIOKUTENIBHBIX Temneparyp (He meHee yeM Ha 0,5 m
HWKE YPOBHSI CE30HHOI'O MTPOMEP3aHUs TPYHTA WM MOJOUIBHI JEASHOIO MOKPOBA)
MOKHO TPUMEHSATh CBau JIOOBIX BHIOB 0€3 OrpaHUYEHU MO YCIOBHUIO
MOPO30CTONKOCTH OETOHA.

8.23 Ilpm pa3paboTke TpoeKTa CBaWHBIX (YHAAMEHTOB HEOOXOIMMO
YUUTBHIBaTh BO3MOXHOCTh HOJbEMa (BBIIOpAa) MOBEPXHOCTU TPYHTA NpU 3a0MBKE
CBaii, KOTOPBIi, KaK MMPABUJIO, MOXKET POUCXOJUTH ECIIU:

- IUIOLIaJIKA  CTPOUTENBCTBA  CIIOKEHA  TJIMHUCTBIMM  TPyHTaMu
MSATKOIIJIACTUYHOM M TEKY4YEIUIACTUYHOW KOHCUCTEHUMH WM BOJOHACBIIIEHHBIMU
NBUIEBATBIMUA U MEJIKUMH ITECKaMU;

- IOTPYKEHUE CBall IPOU3BOAUTCS CO JHA KOTJIOBAHA;

- KOHCTPYKIIMSI CBaliHOTO (hyHAAMEHTa MPHUHATA B BUAE CBAWHOIO MOJS WU
CBalHBIX KYCTOB IIPHA PACCTOSIHUM MEXAY UX KPAMHUMU CBassMH MeHee 9 M.

CpenHee 3HaUYCHHUE MOIEMa TIOBEPXHOCTH TpyHTa h, M, ciemyer onpenensarsb
o ¢hopmyiie

h = KVp/Ae, (8.1)
rae K — xoaddurment, npuHuMaemblii paBHbIM 0,6 TPU CTENIEHH BIKHOCTU TPYHTA
ooiree 0,9;
Vp — 00beM Bcex cBail, OTpy’KaeMbIX B TPYHT, M
A. — TUIOIA b IOTPYXKEHUS CBal MM TUIONIAb HA KOTIOBaHa, M2,

8.24 ApmupoBanue OypOoHAOMBHBIX, OYPOCEKYIIUXCS U OYPOUHBEKIITMOHHBIX
CBall cliefyeT BBINOJHATE OOBEMHBIMU KapKacamH, AJi CO3/aHUs UX KECTKOCTU
OpOAOJbHBIE apMaTypHbIE CTEPKHM JOJDKHBI OBITh COEIUHEHBI HE TOJBKO
XOMyTaMH, HO U TpyO4aTbIMU KOJbIIAMH, YCTAHOBJIEHHBIMU Ha CBapKe MO JJIMHE
KapKaca Ha PacCTOSHUM HE PEKe YeM Uepe3 MATh €ro JuaMeTpoB (HO HE Yallle yeM
yepe3 2 M). B nensx obecrnieueHusi 3aUIMTHOTO CJIOSi OETOHA MEXIy T'PYHTOM U
apMaTypHbIMM CTEpP)KHSIMHM ~ Kapkaca TMOCJIEIHUNA JOKeH OBbITh  OCHAIlEH
(bukcaTopamu, a TaKkKe KPeCTOOOpa3HbIMU AaHKEPaAMH, YCTAaHOBJICHHBIMHU B HUOKHEM
KOHIIE KapKaca Uil MCKIIIOYEHHS] BO3MOXKHOCTH €ro MojbemMa IMpU H3BJICUYECHUU
o0caaHbBIX TPYO.

8.25 B cBaliHbIX (yHJIaMEHTax W3 JEPEBSHHBIX CTHIKOBAHHBIX MO JJIMHE CBai
CTHIKM OpeBeH WM OpYChEB JOJKHBI BBIMOIHATHCS BIPUTHIK C TMEPEKPBHITUEM
METATMYECKUMH HakJIajgkaMu win natpyOkamu. CTbIKM B MakKeTHBIX CBasx
JOJKHBI OBITh PAacIOJIOKEHbl Bpa3z0eXKy Ha PACCTOSHUU OJUH OT JPYroro He
MeHee 1,5 m.

3.
’
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8.26 Ilpu mpOEeKTHPOBAHUM CBANHO-TUIMTHBIX (PYHIAMEHTOB JOJKHBI OBITh
MPEAYCMOTPEHBI MEPOIIPUATHS 110 MOATOTOBKE OCHOBAHUS IO IUIUTY C LENBIO €€
MaKCUMaJbHOTO BKJIIOUEHHUS B paboTy. B KkauecTBe Takux MEpONpPUSTUI
JIOMYCKAaeTCsl UCIOJIb30BAaHUE CBall C CUJIOBOM (apMUpOBaHHOM) OETOHHOM
MOATOTOBKOM, OOBEAWHSIONICH TOJOBBI CBall MW CIyXalled OCHOBOW A
TUAPOU3OJISIMY, WM YCTPOMCTBO cBail ¢ Hexpobopom rpyHta Ha 0.5 M ¢
nocieaymoniel pa3paboTkoil TrpyHTa KotioBaHa Ha 0,4 M cpeacTBaMu Mayion
MexaHu3aluuu U 7o0opoM rpyHTa Ha 0,1 M 10 IpOEKTHOW OTMETKHU JHA BPYUYHYIO.

8.27 Ilpu mnpoeKTUpPOBaHMM CBaWHBIX M CBAHO-TUIMTHBIX (yHIaMEHTOB
JIOIIyCKAeTCsl MPUMEHEHUE CBall PAa3sHOM JUIMHBI M JMAMETPOB. [[JIMHBI CBall HE
JOJDKHBI OoThn4Yatbess O6onee yemM Ha 30 %. B pacuerax crmeayeT y4yuThIBaTh
JOTIOJTHUTENBHYI0 HAarpy3Ky, IepefaBaeMyto OT 0oJjiee KOPOTKMX CBail Ha cBau
OOJBIICH JTUHBI.

9 Oco0eHHOCTH TPOEKTUPOBAHMS  CBaiiHbIX (yHAAMEHTOB B

NPOCaT0YHBIX IPYHTaX

9.1 Ilpu UWHXEHEPHO-TEOJOTUYECKNX M3BICKAHUSIX HA CTPOUTEIBHBIX
IUIOIIAKAX, CJIOKEHHBIX IPOCAJOYHBIMM TIPYHTaMH, CIEIYET OIPENENATHh THUIl
TPYHTOBBIX YCJIOBHM IO MPOCATOYHOCTH C YKA3aHHEM YACTHBIX U MAKCUMAaJIbHBIX
BO3MOYKHBIX 3HAYEHUI MPOCaIKH TPYHTOB OT COOCTBEHHOIO Beca (IIPH MOJICHIITKaX
— C Y4YETOM Beca IOJCHINKH), MOJACUYATAHHBIX C YYETOM BCEX CJIOEB I'PYHTa C
OTHOCHUTEIBHOM MPOCaTOYHOCTBIO &) > 0,001.

Hapsiny ¢ OypeHueM CKBaXMH HEOOXOJUMO IMpelycMaTpuBaTh MPOXOAKY
ryphoB ¢ 0TOOPOM MOHOJIUTOB TPYHTA.

[Ipy wu3ydeHMM Ha 3acCTpaMBAEMOW TEPPUTOPUU T'HMAPOTEOIOTHYECKOTO
peXuMa MOA3EMHBIX BOJ M ITPOTHO3WPOBAHUM €0 U3MEHEHUS IPU CTPOUTEIBCTBE
W DKCIUTyaTallud COOPYXKEHUH HEeO0OXOAMMO MPOTHO3UPOBATH BO3MOKHOCTh
3aMadyMBaHUs TPYHTOB B pe3yJibTaTe ACHCTBUS Pa3IuYHbIX (PaKTOPOB.

OU3UKO-MEXaHUYECKHE, B TOM YHCJIE MPOYHOCTHbIE M Ae(POpMalOHHbIE,
XApaKTEPUCTUKU TPOCAJOYHBIX TPYHTOB JIOJDKHBI OMNPENENAThCS Uil COCTOSHUS
NPUPOAHOM BIAXHOCTM M TPU TOJHOM BOJOHACHIIIEHUH. OTHOCHUTEIIBHYIO
NPOCATOYHOCTh TPYHTOB CJEAYET ONPEAEATh B YCIOBUSX MX 3aMavyMBaHUs BOZAOM,
KOTOpasi Mo TEMIIEPAType U XUMUUECKUM IPUMECSIM COOTBETCTBYET LIMPKYJIHUPYIOLIECH
B UHKCHEPHBIX CETSIX Kak MPOEKTUPYeMOro oOBbEKTa, TaK M COOPY>KEHHUH,
PACIONIOKEHHBIX HA MPUMBIKAIOIIEH K HEMY TEPPUTOPHU.

9.2 [Ipu npoeKTUpOBaHUM CBAWHBIX (YHIAMEHTOB B IPYHTOBBIX ycioBusx |l
THUIIA TIO0 MPOCAIOYHOCTH C BO3MOKHOM MPOCaJKON TPyHTOB OT COOCTBEHHOTO Beca
cBbie 30 cM crenyer npeaycMaTpuBaTh MEPOINPUATHS MO MEPEBOLY TPYHTOBBIX
ycinopud Il tima B | TMm nmyremM cpe3ku TpyHTa WIM  YIUIOTHEHUS
NpeIBapUTEIbHBIM 3aMauMBaHUEM, 3aMauMBaHUEM CO B3PBIBOM, MPOOUBKON
CKBOXHMH C 3aIOJIHEHHMEM WX YIUIOTHEHHBIM TJUHUCTBIM TPYHTOM M JIPYTUMHU
METOJaMH. YKa3aHHbIE CHOCOOBI JOJKHBI OOECIEUMBATh YCTPAHEHUE MPOCAJKU

76



CII 24.13330.2021

TPYHTOBOH TOJIIHM OT €¢ COOCTBEHHOTO Beca B MpeJenax IJIONaan, 3aHIMaeMOi
COOpPYKCHHEM, ¥ Ha PACCTOSHUH, PABHOM TOJIOBHHE MPOCATOYHON TOJIIH BOKPYT
HETO.

9.3 Cpaitnbple (hyHIaMEHTHI Ha TEPPUTOPHIX C TIPOCATOYHBIMU TPYHTAMH TIPU
BO3MOXXKHOCTH 3aMauWBaHUs TPYHTOB CIEAyeT NPUMEHATh B CIydasx, Koria
BO3MOYKHA MTPOPE3Ka CBAsIMHU BCEX CJIOEB MPOCATOYHBIX TPYHTOB, MPOYHOCTHHIE U
nehopMaIMOHHBIE XapaKTEPUCTUKU KOTOPHIX CHUKAIOTCS MPU 3aMadBaHHH.

HwxHue KOHIBI CBall TOJDKHBI OBITH 3ariay0JIeHBI B CKaIbHBIC TPYHTHI, TIECKU
IJIOTHBIE U CPEHEH TJIOTHOCTH W TJIMHUCTHIE TPYHTHI C TMTOKA3aTEIeM TEKYYECTH B
BOJIOHACHITIIEHHOM COCTOSTHUU:

I < 0,6 — nns Bcex BUIOB CBail B TPYHTOBBIX yCJIOBUAX | THma;

IL < 0,4 — nns 3a6uBHBIX cBail 1 I < 0,2 — 1151 6ypoHAOUBHBIX CBall MPH Ssig <
Sy B TPYHTOBBIX ycnoBusx |l turma;

IL < 0,2 — nns 3a6uBHbIX cBail U || < 0 — 151 OypoHaOMBHBIX CBail pH Sy g >
Sy B IpyHTOBbIX ycioBusix |l tuna (rae Ssg — mpocajaka OT COOCTBEHHOI'O Beca
IPYHTa C YYETOM IOJICHINKHU WIH IPYTOUN MPUTPY3KHU €TI0 TOBEPXHOCTH).

3arnyOneHue cBail B yKa3aHHbIE TPYHTHI JIOJDKHO HA3HAYaTbCA MO pacyeTy
MyTeM MPOBEPKH YCIOBHUA, YTO OCaJKa CBAW HE MPEBBIIIACT MPEACIbHYIO OCAJIKY
Su, M ycloBUsI oOecrieueHusi TpeOyeMon Hecyiel cnocoOHoctu cBau. [Ipu stom

NPUHUMAIOT HauOOJIbIIIEE U3 MOTYYEHHBIX 3HAUCHUI 3ariayOJeHus CBau.

IIpumeuanus

1 Ecnm npopes3ka yka3aHHBIX TPYHTOB B KOHKPETHBIX CIIydasX JKOHOMHYECKH HeleliecooOpa3Ha, TO B
TPYHTOBBIX ycioBusAX | Tuma mo mpocamouHocTH JUIs coopykeHHi kimacca KC-1 momyckaercst yCTpoHCTBO cBaif
(xpome cBaii-00004eK) C 3arTy0JIeHHeM HHKHHUX KOHIIOB HE MEHee 4eM Ha | M B CJIOM IpyHTa C OTHOCHTEIBHON
MpocagouHOCThIO &5 < 0,02 (mpu naBneHuu He MeHee 3 Mlla u He MeHee JaBJeHMsI, COOTBETCTBYIOIIETO JABICHHUIO
OT COOCTBEHHOTO Beca IPyHTa M HArPy3KH Ha €ro MOBEPXHOCTH) MPHU YCIOBHH, YTO B 3TOM cliydae obecrieunBaeTcs
Hecymas crnocoOHOCTh CBai, a CyMMapHbIe 3HAYEHHUS] BO3MOXKHBIX IPOCAIOK U 0CaJ0K OCHOBAHUS HE IPEBBIILIAIOT
Npe/eNbHBIX 3HAYCHUH U COOPY)KEHHs TPH HEpaBHOMEPHOM 3aMadMBAaHWU TPYHTOB. [Ipu 3TOM moJDKHA OBITH
obecrieueHa Hecymas CIOCOOHOCTh CBalf M CBalHBIX (YHIAMEHTOB, a BO3MOXKHBIC HEJOIMYCTHMBIC OCAIKH H
MPOCA/IKN TPYHTOB JOJKHBI OBITH UCKITIOUEHBI IPUMEHEHNEM JIOTIOJIHUTEILHBIX MEPOIIPHUSTHI.

2 CBau-KOJIOHHBI OJHOSTaXKHBIX coopyxeHui kimacca KC-1 B rpyHTOBBIX ycnoBusix | Tuma momyckaercs
ONUpaTh HIKHUMH KOHIAMH Ha TPYHTHI ¢ & < 0,02 (mpu nanennn He MeHee 3 MIla m He MeHee naBieHHs,
COOTBETCTBYIOIIETO JAaBJICHUIO OT COOCTBEHHOTO Beca IPyHTa M HAarpy3KH Ha ero MOBEPXHOCTH), €CIIM HecyIlas
CIIOCOOHOCTD CBaii Ha 00BEKTE MOJTBEPIK/IEHA CTATUYECKUMHU HCIIBITAHUSIMU HE MEHEe TpeX CBau.

9.4 B cnyuae, ecnu Mo pe3yJibTaTaM MHKEHEPHBIX U3bICKAHUN YCTaHOBIICHO,
YTO TIOTPYKEHHE 3a0MBHBIX CBail B MPOCAJOYHBIC TPYHTHI 3aTPYAHEHO, B MIPOEKTE
JOJKHO OBITh TPEAYCMOTPEHO YCTPONCTBO JHACPHBIX CKBAXHH, TUAMETP
KOTOPBIX B TPYHTOBBIX yCNOBHSX | Tuma cieayeT Ha3Ha4aTh MEHeE IraMeTpa
ceueHusi cBau (10 50 M), a B rpyHTOBBIX ycioBusix || Thna — paBHbIM eMy WM MeHee
(o 50 mm). B mocnemHem ciydae TiiyOWHA JIMACPHBIX CKBXHH HE JOJDKHA
MPEBBIIATH TITyOWHY MPOCATOYHON TOJIIIIH.

9.5 Hecymiyio crnocoOHOCTh CBaid, MPUMEHSEMBIX B I'PYHTOBBIX YCJIOBHSX |
THUIIA, CIEyeT PACCUUTHIBATH MO 7.2 C YYETOM TOTO, YTO COMPOTUBIIECHUS IPYHTOB
I0JI HIDKHMMHM KOHIIaMu R 1 Ha O0okoBoii moBepxHoctH fi cBau (Tabmuubl 7.2, 7.3 u
7.8), xo3dduiment mnponopuuoHamsHocTH K (cM. mnpunoxenue bB), momynb
nedopmanuu E, yron BHYTpeHHEro TpEeHHUS @ U YIEJIbHOE CUEIUICEHHE C JOJKHBI
OTPENETATHCS:
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a) MpU TMOJHOM BOJOHACBHIIEHUM TPYHTAa, €CIM BO3MOXKHO 3aMadyMBaHHE
IPyHTa, MPU ATOM pacyeTHble TAOJMYHbIE 3HAYEHUS XAPAKTEPUCTUKH CIETYET
IPUHUMATh IIPU [TOKA3aTese TEKYUECTH, ONPEAEIAEMOM 10 popMyJie

Key
Ts P
= (9.1)
L~ Wp
rae K — xoadduiment, npuaumaembrii paBabiM: 1,0 — s cymecerd, 0,9 — s
CYTJIMHKOB U TJIUH;
e — KOO UIIUEHT MOPUCTOCTU TPYHTA MIPUPOJHOI MIIOTHOCTH;
Yw — YAEIBHBIN Bec BOAbL; Yy = 10 kH/M3;
Vs — YJEIbHBIIA BeC TBEPABIX YacTul, KH/M3;
Wp, Wi — BJIQXKHOCTHU TPYHTA Ha IPAaHUIIEC PACKATbIBAaHUS U TEKYYECTH, 0. €]1.; IPH
3HaueHusax I < 0,4 u Ip > 1,0, nonydyeHHbIX mpu pacuere no (hopmysie
(9.1), I cienyet npuHUMaTH paBHBIMU cooTBeTCTBEHHO 0,4 1 1,0;

0) mpu BIAXHOCTM W M IOKa3aTele TEeKydyecTH |. rpyHTa B IpHUpPOIHOM
cocTosiHMM (Korga W < W, MpuUHUMAaeTcs Wp), €CIM 3aMauyuMBaHUE TpyHTa
HEBO3MOYHO.

9.6 Hecymas cnocoOHOCTh CBaif B BBIILITAMIIOBAHHOM JIOXKE, MPUMEHSIEMbIX B
TPYHTOBBIX yCJIOBUSX | TMma, MOJDKHA Ha3HAYaThCs B COOTBETCTBUM C 7.2.4 Kak Ul
3a0MBHBIX CBail C HAKJIIOHHBIMHU I'paHsiMu 1ipH |, onpenensieMom no ¢popmyie (9.1).

9.7 Hecymryio crnocoOHOCTh CBail, MPUMEHSIEMBIX B TPYHTOBBIX YCIOBHUSX |
TUTIA, TIO Pe3yJbTaTaM HUX CTATHUECKUX UCHBITAHUH, MPOBEIACHHBIX C JIOKAJbHBIM
3aMayMBaHMEM TIpyHTa B Mpenenax Bcedl nnmuHbl cBau corjgacHo ['OCT 5686,
CIIeayeT ONpeAeisaTh COrIacHo 7.3.

B rpynToBbix ycnoBusx |l Tuma mpu Hanuuuum ombITa CTPOUTEIHCTBA Ha
3acTpanBaeMoON TEPPUTOPUM M PE3YJbTATOB paHEE BBHIMOIHEHHBIX CTATHUYECKHX
UCIBITAaHUN CBaill B aHAJOTMYHBIX YCJIOBUAX HCHBITAHUS CBail JOMycKaeTcs He
POBOJUTb.

He nomyckaercs onpenensTh HECYIIYI0 CIIOCOOHOCTh CBail U CBaii-000JI0YEK,
yCTpauBaeMbIX B TMPOCAJOYHBIX TpPyHTaX, IO JaHHBIM pPE3yJIbTaTOB HX
TUHAMHYECKUX HCIBITAHUH, a TaKXKe OIpeNeNsTh pPAacueTHBIC COMPOTHBIICHUS
IPOCAJOYHBIX TPYHTOB IO/ HIDKHUM KOHIIOM M Ha OOKOBOI TOBEPXHOCTHU CBau IO
JaHHBIM pPE3yJbTaTOB TIOJEBHIX WCHBITAHUN OSTUX TPYHTOB JAHMHAMHYECKHM
30HUPOBAHUEM.

CraTudeckoe 30HAUPOBAHHE JOMYCKACTCS PUMEHSTh!

HW)KE TPaHULBl MPOCAJOYHOM TOJIIM — TPU BHIOOpE CJIOEB TpyHTa IS
ONUpaHMs CBal M ISl ONpPENENCHUsS PACUETHBIX CONPOTUBIEHUN TPYHTOB TOJ
HIDKHUM KOHIIOM R 1 Ha 60K0BO# moBepxHOCTH cBau fj;

B TPYHTOBBIX YCoBUAX | TWma — Ui onpeaeneHusi pacyeTHbIX CONPOTUBICHUN
3aMOYEHHBIX MPOCAJOYHBIX TPYHTOB IO HIKHMM KOHIOM R U Ha OOKOBOIi
TIOBEPXHOCTH CBaH fj;
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B TPYHTOBBIX ycioBusix Il Tuma — mpu ompeneieHUd OTPULATETLHOU CHIIBI
TPEHUS TPOCATOYHBIX IPYHTOB Ha OOKOBOIl MOBEPXHOCTH CBaW B COOTBETCTBUH C
9.10.

9.8 IlomMumo cBaif, yKa3aHHBIX B paszzelie 6, cleayeT NPUMEHITh HAOMBHBIC
&Kene300eTOHHBIE CBaW, YCTpaWBaeéMble B IMPOOYPEHHBIX CKBAXKUHAX C 3a00eM,
YIUIOTHEHHBIM BTpaMOOBhIBaHWEM IIeOHs Ha riyomny He MeHee 3d (tme d —
JUaMETP CKBAXKUHBI), INOO yCTPONCTBOM 3a0MBHOM MATHI KOHUYECKON (POPMBI.

B rpyHTOBBIX ycnmoBusix | Tuma gomyckaercss MPUMEHEHHE CBail C
AHTU(QPUKIIMOHHON (IIPOTUBOMPOCATOYHON) 0O0IOUKOM, YCTpauBaeMoOl Ha YacTH
CTBOJIAa B IpejiesiaX MPOCa0YHOM TOJILH, €CJIM Hecyllas CHOCOOHOCTh TaKUX CBaid
MOJITBEPIK/ICHA Pe3yIbTaTaMU CTATUUECKUX HCTIBITAHHM.

9.9 Cam mo Hecymieil CHOCOOHOCTHM TPYHTOB OCHOBaHHMSI B TPYHTOBBIX
ycnoBusx |l Tuna cienyer pacCuumThIBaTh C YYETOM CHJI OTPULIATENBHOIO TPEHHUS

HCXOOA U3 YCIOBHUA
Fy

N+ y P <—%, (9.2)
nYeg
rae N — pacuetHas Harpy3ka, KH, Ha oqHy cBaro;

Yo — KO3(Q(UIHEHT YCIOBUM pabOThl CBaW, NPUHUMAEMBIM pPABHBIM IIPH
ompeneneHnn Pn 1o pe3ynbTaTaM: IMOJIEBBIX HWCIBITAHUM CBail mnpu
JUINTEIPHOM 3aMavyMBaHUM TPOCAAOYHOM Tommu cHu3y — Ve = 1,0;
noneBbix ucneiTaHui cBal o ['OCT 5686 B rpyHTax NpUPOIHOU
BIIAJXHOCTH — Jc = 1,2; pacyeToB C HCMNOJB30BAHUEM JAHHBIX

CTaTUYECKOTO 30HAUpPOBaHUS M Tabmuiel 7.16 — y. = 1,25; pacyeToB B
COOTBETCTBHHM C TojpazaesnomM 7.2 — y. = 1,4; pacueToB C UCIOIb30BAaHUEM
KOMITBIOTEPHBIX MTPOTPaMM Ha OCHOBAHHMH YHCJIEHHOTO MOJICTUPOBAHUS —
ve = 1,5;
Pn — oTpuiiatensHas cuiia TpeHus, onpeaensieMasi B cCooTBeTcTBuu ¢ 9.10;
Fq — "Hecymias cnocoOHoCTh cBau, kKH, onpenensemas B coorBeTcTBHM € 9.11;

Yeg, Yn — KOOQPUIMEHTHI, NpuHUMaembie o 7.1.11.

IIpumeuanus

1 3nauenue P, cienyer ompenensaTh, Kak MPaBHIO, A TPYHTOB NMPHPOTHON BIAXKHOCTH (IIPHU BO3MOXKHOM
3aMaYMBaHUH TPYHTOB CHH3Y).

2 Ilo mpoYHOCTH MaTepuaia CBad JIOJDKHBI OBITh paccumTaHbl Ha Harpy3ky N + P, nelicTByromyio Ha
riyoune hg (cm. 9.10).

9.10 OtpumnarenbHyto cwity TpeHus P, B rpyHTax NOpUpOAHONW BIAKHOCTH,
JIEUCTBYIONyI0O Ha OOKOBOM TMOBEpXHOCTH cBau, KH, mnpuHMMaroT paBHOU
HaMOOJIbIIIEMY MPEACTBPHOMY COIPOTHUBIICHUIO CBaM JUITMHOM Ny, MOJyYECHHOMY 10
VCTIBITAHUSAM BBIJIEPTUBAIOIIECH HArpy3KOM B IPYHTAX IMPUPOTHON BIAXKHOCTH.

Jlo mpoBefeHUs WCOBITAHUN Ha BBIIEPTrMBaHUE 3HaueHUE Pp gomyckaercs
ONPENEIATH:

a) no popmyie

Pn = uZZSl Tihi’ (93)
rae U — mepuMeTp CTBOJIA CBaH, M;
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hg — pacuetHas riryOuHa, M, 10 KOTOPOW MPOU3BOJIUTCS CYMMHUPOBAHHE CHII
OOKOBOTO TpEHHUS NPOCEIAIONIMX CJIOEB TIPYHTa, NMPUHUMAaeMasl paBHOM
rIIyOMHE MPOCaJOYHON TOJIIIH;

Ti — pacueTHOoe conpoTuBieHue, klla, onpenensiemoe no popmyie
_n.

0,6 H; t
T; = (0,4t801 + ¢ ¢ = n—(l + H_o) , (9.4)

i
37eCch C — SKCIIEPUMEHTAITBHBINA TTapaMeTp, XapaKTepU3YIOIHii OOKOBOE JTaBJICHUE Ha
KOHTAKTE€ CBau C TPYHTOM;

07y — BEPTUKAIBbHOE HAMPsHKEHHE OT COOCTBEHHOTO Beca TpyHTa, Klla;

@ U C; — pacueTHbIC 3HAYEHUSI Yrja BHYTPEHHEro TPEHUs, Tpaj., U yACIbHOTO
CICIUICHUS, I-T0 CJIOS TPYHTA MPHUPOJHON BIAXKHOCTH, ONpPEISIsIeMbIe
METOJIOM OJIHOIIOCKOCTHOTO cpe3a B cooTBeTcTBUU ¢ [[OCT 12248.1;

N — MOPUCTOCTH I-TO CJIOS TPYHTA, A0 €11.;

Hi — rimyOuHa pacnosio)KeHus: CepeMHBI pAaCUCTHOTO I-TO CJIOS TPYHTA, M;

Hy=1wMm;

hi — TommumHa, M, I-TO CJIOS TPOCATOYHOTO TPYHTA, OCEAANONIETO IMPHU
3aMa4yMBaHUM U COMPUKACAIONIETOCS ¢ OOKOBOI MOBEPXHOCTHIO CBaH;

0) mo pe3yibTaTaM CTaTHYECKOTO 30HIAUPOBAHUS TPYHTOB MPUPOITHOMN
BJIQKHOCTH Ha pacyeTHyI0 TiyOuHy hg B COOTBETCTBMM ¢ moapasziuenoM 7.3 u
HCII0JIL30BaHUEM Ta0IuIbI 7.16.

9.11 Hecymyto ciocobnocts Fq, kH, cBait B rpyHTOBBIX ycioBusx Il tuma mo
MPOCaJ0YHOCTH, PAOOTAIOIIUX HAa COKMMAIOIIYI0 HATPY3KY, CIEAYET ONPEACITh:

a) MO pe3yJibTaTaM CTAaTUYECKHX MCIBITAHUM CBail B TpyHTax MNPUPOJHON
BJIQKHOCTH KaK Pa3sHOCTb MEXJIy HECYIIeH CHoCOOHOCTBhIO cBail juimHON | Ha
BJIABJIMBAIOIIYI0O HArpy3Ky W HECYIIeH CIOCOOHOCThIO cBali JUIMHON hg, Ha
BbIIepruBarolnyio Harpy3ky (N — riyOuHa npocamounoi Tommy, pucynok 9.1); B
HEOOXOJMMBIX CIydasX CIHeayeT IMpeaycMaTpuBaTh MPOBEACHUE HCIbITAaHUN
TEH30METPUYECKUX CBail (C ompeneneHUueM yCWIHi U JedopMaifii B CEUCHUSIX
CBaM);

0) mo pe3yabTaTaM CTAaTHYCCKUX MCIOBITAaHWK cBaki moumHOW | ¢
U30JIMPOBAHHON OT MPOCAZ0YHOIO IPyHTa BepxHei uacThio (pucyHok 9.1) — kak
HecyInas crnocoOHocTh cBait anuHou (I — hg), 3arayOsieHHBIX B MOACTHIIAIONINE
HEIMPOCAJOYHbIEC TPYHTHI, HAa BAABIMBAIONIYIO HATPY3KY;

B) pacueToM B COOTBETCTBUU C 9.5 B yCIOBHUAX MOJHOIO BOJOHACHIIICHUS
I'PYHTOB B IpejeiiaX CIOeB I'PyHTa HIDKE TIyOHHBI Ng M MPUPOIHON BIAKHOCTH

I'PYHTOB Hpocaﬂquoﬁ TOJIIIIH.

IIpumeuanus

1 Ilpu pacnonoxeHud ypoBHs mnoa3eMHbix Bon (YIIB) Hmke TpaHHIBl MPOCATOYHONW TONIIK IPU
WCTIIBITAHUSAX CBail clieyeT oOecreunBaTh BOJOHACHINIEHHWE TPYHTOB B MHTEpBaJie OT cymiectBytomero YIIB no
HIDKHEH IpaHUIbI TPOCAT0IHON TOJIIH.

2 Ilpu TexHoreHHOM moBBIIeHNH YIIB B Tose mpocagoYHBIX TPYHTOB M HPU OTCYTCTBHH IAaHHBIX O
MPOM3OLIECIIINX PU 3TOM IPOCATOYHBIX eOPMAaLUIX, HCIIBITAHUS CBAl CIIEAyeT BBITOIHATh UCXOJIS U3 yCIOBHUS
pacnonoxenus YIIB Ha oTMeTKe HI)KHEH rpaHuLbl IPOCaI0YHON TOJIIH, COOTBETCTBYIOIIEH Hayaly TEXHOT€HHOIO
noxsema YIIB.
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1 — obGcanHas Tpy0Oa; 2 — ypoBEHb MO3EMHBIX BOJI

Pucynok 9.1 — O0mas cxema HCIIBITAHUI CBaii CTATHYECKUMH HATPY3KaMH B TPYHTOBBIX
ycaosusx |1-ro Tuna mo npocagouHoctu

9.12 IlpoBeaeHue craTUYECKUX HCHBITAHWNA cBail B rpyHTax |l Tuma mo
MIPOCAIOYHOCTU 0053aTENBbHO MPU OTCYTCTBUU (POHIIOBBIX MATEPHAJIOB MO TAKUM
WCIIBITAHUSIM.

9.13 Jlnst 0co060 OTBETCTBEHHBIX COOPY>KEHUU M TMPU MACCOBOW 3aCTpOMKE B
palioHaX C HEW3YYCHHBIMH TPYHTOBBIMU YCJIOBUSMH CJIEAYET HPOBOJUTH
UCIBITAHUSI CBail C [JWTEIbHBIM 3aMauMBAaHUEM OCHOBAaHHUS — IO MOJHOIO
MPOSIBJICHUSI POCAJIOK MO pa3paO0TaHHOM MporpaMMe 1Jisi KOHKPETHBIX YCIOBUM.

9.14 Eciu Ha OOKOBOM TIOBEPXHOCTHM CBall BO3MOXKHO TOSIBIICHHE
OTPULIATENILHBIX CHJI TPEHHS, TO OCAJKy CBaMHOrO (PyHIaMeHTa U3 BUCSUYMX CBai
CIelyeT ONpeaensATh Kak Juisi yciaoBHoro (yHaamenta (7.4), HO mpH MOJACYETE
Harpy30K JOJKHBI ObITh J0OABJICHBI OTPUIIATEIIbHBIC CUJTBI TPEHUS, OTIPEICIICHHBIC
o ¢opmyie (9.3) npu nepumeTpe U, M, paBHOM MIEPUMETPY POCTBEPKA B IIpeaeiax
€ro BBICOTHI U TI0 IEPUMETPY KyCTa MO0 HAPYKHBIM I'paHSIM CBail.

9.15 HepaBHOMEpPHOCTh OCAJOK CBalHBIX (YHIAMEHTOB B MPOCATOYHBIX
IPYHTaxX Ji pacuyeTa KOHCTPYKIUN COOPYKEHUMN TOJKHA ONMPENIENATHCS C yUETOM
ITPOTHO3UPYEMBIX U3MEHEHUN THAPOT€OJIOTHYECKUX YCIOBHUM IUIOIIAINA 3aCTPOUKH
U BO3MOXHBIX HambOojee HEOJarompusATHBIX BHJIa U PACIOJIOKEHUS HWCTOYHHKA
3aMauMBaHUSl IO OTHONIICHWIO K paccYUThiBaeMoMy (YHIAMEHTY WU
COOPY’KEHHUIO B LIEJIOM.

9.16 TlpumeneHue cBailHbIX (DYHJIaMEHTOB HE MCKJIOYAET HEOOXOIUMOCTH
BBITIOJTHEHHUS BOJIO3AIIUTHBIX Meporpusdatuil. [Ipu 3ToM B rpyHTOBBIX ycioBusx |l
TUIAa N0 MPOCATOYHOCTU AOJKHA OBbITh TAKXKE MPEAYCMOTpPEHA pa3pe3ka 3/aHui
OCaJIOYHbIMU IIIBaMU Ha OJIOKHM MpocTOod KoHurypanuu. B mpon3BOACTBEHHBIX
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3JQHUSX MPOMBILUICHHBIX NMPEANPUATUi, 000pyIOBaHHBIX KpaHaMU, KPOME TOTO,
JTOJIKHBI OBITH IIPELYCMOTPEHBI KOHCTPYKTUBHBIC MEpPOIIPUATHS,
00ecreurBaIIie BO3MOKHOCTh PUXTOBKU IOJKPAHOBBIX IIyTEW Ha YIABOECHHOE
3HaYCHUE PacueTHOW OCAJKHU CBAaWHBIX (PYHIAMEHTOB, HO HE MEHEE IOJOBHHBI
IPOCAJKU IPYHTa OT COOCTBEHHOTO Beca. B cirydasx, koraa cBaiHbIN QyHIaMEHT
HE HUCKIIIoYaeT aehopMaliuu KOHCTPYKIMA U KPEHBI COOPYKEHHM, MTPEBBILIAIOIIIE
BEJIMYUHBI,  JOIYCTUMBIE  HOPMATUBHBIMU  JOKYMEHTaMH,  COOPYXEHUS
JOIIyCKAETCSl MPOEKTHUPOBATH C YYETOM MEPOIPHUATHM, CHWKAOIMMUX MX
HEPAaBHOMEPHYIO OCAJIKy M YCTPAHSIOIIMX KPEHBI, B TOM YHCJIE C NMPUMEHEHUEM
BbIPAaBHUBAHUS.

9.17 Ilpu mpocankax rpyHTa OT coOcTBeHHOro Beca Oosiee 30 cM ciemyer
YYUTBIBATH ~ BO3MOXKHOCTH  TOPU3OHTAIBHBIX  IEPEMEIICHUN  CBAMHBIX
(GyHIaMEHTOB, MOMAJAIOUIMX B Mpeleibl KPUBOJIMHEMHON YacTH MpOCaJ04YHON
BOPOHKH.

9.18 B rpyHTOoBBIX ycnoBusx |l Tuma mnpu ompeneneHuH Harpysok,
JNEHCTBYIOIIMX Ha CBalHbIA (yHIAMEHT, CIIEAyeT YYMUThIBaThb OTPHUIATEIIbHBIC
CWJIBl TPEHHUS, KOTOPHIE MOTYT NOSIBIATHCS HAa PACIIOJIOKEHHBIX BBILIE ITOJIOLIBBI
CBAalfHOTO POCTBEpPKAa OOKOBBIX IMOBEPXHOCTAX 3ariyOJ€HHBIX B TPYHT 4YacTed
COOPYIKEHUH.

9.19 Ilpu npumeHeHUN CBallHBIX (YHAAMEHTOB IJIAHUPOBOYHBIE MOACHIIKU
IrpyHTOB Oosiee 1| M Ha TEpPPUTOPHSX, CIOKEHHBIX MNPOCAAOYHBIMU TPYHTaAMH,
JOITyCKAIOTCS TOJIBKO IPU COOTBETCTBYIOIIEM OOOCHOBAHUH.

10 OcoOeHHOCTHM NPOEKTHPOBAHMS  CBAWHBIX (YHIAMEHTOB B

HA0yXaroIuX rPyHTAX

10.1 Tlpum mnpoekTupoBaHMM CBaWHBIX (QPYHIAMEHTOB B HaOyXaroIINX
IPYHTax JOMYyCKAaeTCs MpPelycCMaTpuBaTh Kak MOJHYK HUX MPOPE3Ky cBasMu (C
ONMPAHMEM HI)KHMX KOHLIOB Ha HeHaOyXarollue TPYHTHl), TAK U YACTUUYHYIO
npope3Ky (C ONMpPAaHMEM HWKHHUX KOHLOB HEIMOCPEICTBEHHO B TOJIIE
Ha0yXaromuXx rpyHTOB).

10.2 Tlpu pacuere HecyIlleil CIOCOOHOCTH CBaili B HaOyXarIIMX TPYHTax
3HAUEHUSA pACUYETHBIX COMNPOTUBICHUN HAOYXalolMX TPYHTOB MOJ HUKHUM
KOHIIOM R 1 Ha 00KOBOIT TOBepXHOCTH f; cBan MM cBan-000JI0YKH PEKOMEHTy€eTCs
IIPUHUMATh HA OCHOBAHUHU DPE3YJbTATOB CTATUYECKUX WCIIBITAHUN CBall U CBaii-
MITAMIOB B Ha0yXalwIIUX TIPYHTaX C HUX 3aMaylMBaHUEM Ha CTPOUTEIIbHON
IUIOLIAAKE MM MPUIIETalOUIMX K HEW TeppUTOPHUSAX C aHAJIOTHYHBIMU TPYHTaAMHU.
[Ipn oTCyTCTBUM pE3yNbTaTOB YKAa3aHHBIX CTATHUYECKUX HCIBITAHUN PacyeTHOE
COMPOTHUBJICHUE HAOYXaIOMIMX TPYHTOB MOJ HWXHUM KOHIIOM R u Ha OOKOBOM
noBepxHoctu fi cBali m cBaii-000J04YeK nuamMeTpoM MeHee | M JommycKaeTcs
npuHUMaTh 1o Tabmunam 7.1, 7.3 m 7.8 c BBeaeHHUEM JIOMOJHHUTEIHLHOTO
kodddumnmenta ycnoBuit paboTel cBau B TpyHTE 7Y = 0,5, y4HTHIBa€MOTO
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HE3aBUCUMO OT JpYruxX Ko3(PQPUIMEHTOB YCIOBUN pabOThl, MPUBEICHHBIX B
tabmumax 7.4 u 7.6.

10.3 Ilpu pacuere cBaiHBIX (yHAAMEHTOB B HAaOyXarmoHMX TPYHTax IO
nedopmarusam (oapasaen 7.4) MOJKEH BBITOJHATHCS JOMOJTHUTENIbHBIA pacder
M0 OINpEACNICHUIO MO beMa CBail Mpu HaOyxaHUU TpyHTa B cOOTBETCTBUM € 10.4—
10.6.

10.4 Tlogbem hgyp, M, 3a0MBHBIX CBail, MOTPYKCHHBIX B IPEABAPUTEIHHO
poOypeHHbBIE JIMICPHBIC CKBAXWHBI, HAOWBHBIX CBali 0€3 YyIIMPEHUS, a TaKKe
cBaii-00070YeKk, HE TMPOpe3alImuXx HAOYyXarolnlyl0 30HY TPYHTOB, CJEIyeT
onpenensaTh no popmyie

Nowp = (Nsw — N'sw,p) Q2 + h'syp — 0,0001(w/u)N, (10.1)
rie hgy — MoABEM MOBEPXHOCTH HAOYXAOIIET0 IPYHTA, M;

h'sw,p — IOABEM CIIOSI TPYHTA B YPOBHE 3aJI0KEHUSI HUDKHETO KOHIIA CBail (B cilydae
Tpope3Kn Habyxaromiel 30HbI TpyHTa h'syp = 0);

Q, ® — koxdPunuentsl, onpenensemsie o tTadauie 10.1, mpu 3ToM €2 3aBUCUT
OT IMOKAa3aTess o, KOTOPbIA XapaKTepu3yeT yMEHbLIeHHE AepopMaluu 1o
NIyOMHE MaccuBa TIpu HaOyXxaHUWM TpyHTAa U NOpUHUMAETCS IS
Ha0yXaroluX TJIMH:
capmarckux — 0,31 ML, apansckux — 0,36 Mt u xBanbHCcKHX — 0,42 M2

U — mepuMeTp CBau, M;
N — pacuerHas Harpy3ka Ha cBaio, KH, ompeneneHHas ¢ ko3dduirieHTom
HAJICKHOCTH 110 Harpy3ke ys = 1.

Taonuma 10.1

I'my6una Kosdpduuuent Q, ML, npu 3nauenusx a Koadduunent
MOTPY>KEHHS 0,2 0,3 0,4 0,5 0,6 o, M*/kH
CBau, M
3 0,72 0,62 0,53 0,46 0,40 -
4 0,64 0,53 0,44 0,36 0,31 1,5
5 0,59 0,46 0,36 0,29 0,24 11
6 0,53 0,40 0,31 0,24 0,19 0,7
7 0,48 0,35 0,26 0,20 0,15 0,5
8 0,44 0,31 0,22 0,17 0,13 0,4
9 0,40 0,27 0,19 0,14 0,11 0,3
10 0,37 0,24 0,17 0,12 0,09 0,2
11 0,34 0,21 0,15 0,10 0,08 0,2
12 0,31 0,19 0,13 0,09 0,07 0,1

[IpenenpHBIC 3HAYCHUS TIOIBEMAa COOPYKEHHUH, a TaKkKe 3HAUCHUs MOoIbemMa
MOBEPXHOCTH HAOyXarwImero rpyHta Ng, W TMoxbeMa CIIOS TPyHTa B YpPOBHE
PACIOJIOKEHUS HIDKHUX KOHIIOB CBail Ngyp ClieayeT onpeaensTb B COOTBETCTBHUU C
CII 22.13330.

10.5 Ilpu npope3ke cBasMu HaOyXaroIIKUX CIOEB TPYHTA U 3ariIyOJIEHUU UX B
HeHaOyXxamolllue TPYHThl TOABEM  CBaHOTO  (yHAAMEHTAa MPAKTUYECKU
UCKJTIOYAeTCs MPH COOJIIOIEHUU YCIIOBHS
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Fy,

N Z I:SW - ’
Y;zyc,g

(10.2)

rae N — cm. popmyiy (10.1);

Fsw — paBHOAEHUCTBYIOIIAsT pacUETHBIX CUJI MHoabema, KH, aedcTByrommx Ha
OOKOBOU MOBEPXHOCTU CBaM, ONpeesieMas 1Mo pe3ysibTaTaM UX MOJIEBBIX
UCIIBITAHUM B HaOYyXarolIUX TPyHTAX WM OIpeeNsieMast C UCIOIb30BaHUEM
Tabmuiel 7.3 ¢ yaeToM KodhGUIMEeHTa HAAS)KHOCTH TI0 HATPy3Ke NI CHUT
HaOyxaHus rpyHTa yi = 1,2;

Faw — Hecymas cnocoOHOCTh YyuacTka cBau, KH, pacroioxeHHoro B
HeHaOyxalIeM TpyHTEe, TMPHU JEHCTBHHM BBIACPTUBAIOIINX HATPY30K,
onpezaeneHHas ¢ yuerom 10.2;

Yn, Yeg — oM. hopmyay (7.2).

10.6 Tlombem cBaii guamerpoMm Oojiee 1 M, HE Mpope3aroIuX HaOyxarolue
CJIOW TpYyHTa, JOJDKEH OINpEeAeNsIThCS Kak i (yHIaMEHTa Ha E€CTECTBEHHOM
ocroBanuu B cootBercTBUM ¢ CII 22.13330. [Ipu 3TOM 1MobeM CBau ¢ yIIMpEHUEM
JTOJKEH OTPEesAThCS TP IeUCTBUM Harpy3ku F,, paBHOU

Fu=N+vuVy - Fsw, (10.3)
rae N, Fgy — cm. dopmyay (10.2);

Y1l — PacuyeTHOE 3HAYEHHE YAEIBHOIO Beca rpyHTa, KH/m3,;

Vg — 00beM TpyHTa, NPENATCTBYIOMIMH IOXBEMY CBam, M°, H
OpUHUMAEMbIii  paBHBIM  00beMy  TpyHTa B  Mpejenax
PaCIIUPSIONIETOCS YCEYCHHOTO KOHYyCa BBICOTOM N ¢ HIKHUM
(MEHBIIIUM) JMAMETPOM, PaBHBIM JgUaMETpy yinupenus o, a
BepxHuM auamerpom d' = h + d (3meck h — paccrosiHre OT PUPOIHOI
MOBEPXHOCTU TPYHTA JI0 CEPEANHBI YITUPEHUS CBau).

10.7 Tlpn mpoekTHpoBaHUM CBallHBIX (DYHIAMEHTOB B HaOyXarolMX TIpyHTax
MEX]Ty TMOBEPXHOCTHIO TPYHTA M HWXKHEU TUIOCKOCTHIO POCTBEPKA JODKEH OBITh
MPEeITyCMOTPEH 3a30p pa3MEpOM, PaBHBIM WM 00Jie€ MaKCUMAIBHOTO 3HAYCHUS
MoJTheMa TPyHTa MPU €ro HaOyXaHuMU.

[Ipu TommmHe cnosi HaOyXawIlero TpyHTa MeHee 12 M JomyckaeTcs
yCTpauBaTh POCTBEPK, OMHUPAIOIIMNICS HEMOCPEACTBEHHO Ha TPYHT, MpHU
cobmonenuu ycioBus (10.2).

[Ipu pacnionoxeHuu cBail B BUJE KyCTa WJIM CBAWHOIO IOJIS MMOJbEM CBAaWHBIX
(GbyHIaMEHTOB CIIEIyeT PACCUUTHIBATH C YIETOM B3aUMHOTO BIUSHUS CBAil.

11 Oco0eHHOCTH NPOEKTHPOBAHUS CBailHBIX (YHIAMEHTOB HA

noApadaTbIBaeMBbIX TEPPUTOPHUAX

11.1 IIpu npoekTupoBaHUM CBaWHBIX (DYHIAMEHTOB Ha MOApadaThIBAEMBbIX
TEPPUTOPUSAX KpPOME HACTOSIIEro CBOJA TMpPaBWI JIOJDKHBI  COOMIOAATHCA
tpeboBanuss CII 21.13330; npu 3TOM HapsiAy € JaHHBIMU HHXEHEPHBIX
U3BICKAaHUN I TMPOEKTUPOBAHMUS CBaWHBIX (YHIAMEHTOB JOJDKHBI TakKKe

84



CII 24.13330.2021

UCIIOJIb30BaThCsl JIaHHBIE TOPHO-TEOJIOTUYECKUX M3bICKAHUW M CBEJEHUS 00
OKHIaeMBbIX JedhopMalUsIX 36MHON MTOBEPXHOCTH.

112 B 3aganud Ha TOPOEKTUPOBAHME CBAMHBIX  (PYHIAMEHTOB Ha
N0/JpabaThIBAEMbIX TEPPUTOPHUSIX TOJDKHBI COIEPKATHCS TOTYUYEHHBIE TIO pe3yJIbTaTaM
MapKIIEHIEPCKOTO pacueTa JIaHHbIE 00 OXKUIAEMBIX MaKCHUMAaJIbHBIX JiehopMalusixX
3€MHOM TNOBEPXHOCTH HA YYacTKE CTPOUTENILCTBA, B TOM YHCJIE OCEHAHWE, HAKJIOH,
OTHOCUTEJIbHBIE TOPU3OHTAJIbHBIE AePOopMallid PACTSHKEHUS WM CXKaTHs, Painyc
KPUBU3HBI 36MHOM MOBEPXHOCTH, BBICOTA YCTYTIA.

11.3 Pacuer cBaiiHbIX (YHIAMEHTOB COOPYKCHHUU, BO3BOAMMBIX Ha
MopadaThIBAEMBIX TEPPUTOPHSAX, JOJDKEH TMPOBOAUTHCS TIO MPEACTHbHBIM
COCTOSIHMSIM Ha 0co00€ coYeTaHHWE Harpy30K, Ha3Ha4aeMbIX C y4YeTOM
BO3JIEHCTBHI CO CTOPOHBI Ae(HOPMHUPYEMOTO IPH MOAPAOOTKE OCHOBAHMUS.

11.4 B 3aBucMMOCTH OT XapakTepa COIPSKEHUS TOJIOB CBall C POCTBEPKOM U
B3aUMOJICUCTBUS (DYHIAMEHTOB C TPYHTOM OCHOBaHHUS B MIPOIIECCE PA3BUTHS B HEM
TOPU3OHTAJBHBIX  JedhopManuii  OT MOAPAOOTKHM TEPPUTOPUU  PaA3TUYAIOT
CJIEIYIOIIUE CXEMbl CBAMHBIX ()YH/IAMEHTOB:

- JKECTKHE€ — TIPU JKECTKOM 3a/IeJIKE TOJOB CBaili B POCTBEPK IyTEM
3aaHKEpUBAHUS B HEM BBIITYCKOB apMAaTyphl CBAil MM HEMOCPEICTBEHHOW 3a1E€TIKU
B HEM T'OJIOBEI CBal B COOTBETCTBHUH C 8.9;

- MOJIATIUBbBIC — MPU YCIOBHO-IIAPHUPHOM COTPSIKEHUU CBAU C POCTBEPKOM,
BBITIOJIHEHHOM ITYTEM 33/IEJIKH €€ TOJIOBBI B POCTBEPK Ha 5—10 cM nin conpsixeHust
Yyepe3 MIOB CKOJIbKEHUSI.

11.5 Pacuer cBaiinbix (GyHIAaMEHTOB M MX OCHOBAHUW Ha MOJIpadaThIBaEMbIX
TEPPUTOPUSIX JTOTHKEH MPOU3BOTUTHCS C YUETOM:

a) W3MEHEHHMH (PU3NKO-MEXaHWYECKUX CBOWMCTB TPYHTOB, BBI3BAHHBIX
oIpabOTKOM TEPPUTOPUH, B COOTBETCTBUH C 11.6;

0) mnepepacmpeneiieHus BEPTHKAIbHBIX HArpy30K Ha OTJEIbHBIE CBaw,
BBI3BAHHOTO HAKJIOHOM, MCKPUBIEHHEM U YCTymooOpa3oBaHHMEM 3E€MHOMU
MOBEPXHOCTH, B COOTBETCTBHHU C 11.7;

B) JONOJIHUTENIbHBIX HAarpy30K B TOPU30HTAJIBHOW IIOCKOCTH, BBI3BAHHBIX
OTHOCUTEJIBHBIMH TOPU3OHTAJIBHBIMHU JedopMaIusiMid TPYHTOB OCHOBaHHS, B
cooTBeTcTBMH C 11.8.

11.6 Hecyuryto crocoOHOCTh TPyHTa OCHOBaHMSI cBail Bcex BUIOB F¢r, kH,
paboTaNMX Ha CKUMAIONIIYIO HAarpy3Ky, NMpU MOJIpabOTKe TEPPUTOPUH CIETYET
onpenenars no Gopmyre

Fer = YerFa, (11.1)

II€ Yo — KOO(PPUIUEHT ycIoBHI palOOThl, YUWUTHIBAIOUIMN W3MEHEHUE (PU3UKO-
MEXaHUYECKUX CBOMCTB IPYHTOB M IeEpepacrpe/iesIieHUe BEPTUKAIbHBIX
HArpy30K MpH MOAPadOTKE TEPPUTOPHH: ISl CBA-CTOCK B (hyHIaMEHTaX

JOOBIX COOpYXKEHUH Yo = 1; mus BucsSYMX cBail B (pyHmIaMeHTax
MOJATIIMBBIX COOPYKEHUUM (HANpUMEP, OMAHOITAKHBIX KAPKACHBIX C
IIAPHUPHBIMU OmopaMu) Yer = 0,9; nist Bucsumx cBail B pyHIaMeHTax
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HKECTKUX COOpY>KEeHHM (Hampumep, OECKapKaCHbIX MHOTOATaXKHBIX
3IaHUM C KECTKUMH y3JIaMU, CUIIOCHBIX KOPITYCOB) Yer = 1,1;

Fq — Hecymas cnoco6HOCTh cBau, KH, onpenenennas pacuyeTom mo 7.2 Wiy no
pe3yabpTaTaM MOJIEBBIX HCCIEOBAaHUMN (UCTIBITAaHUSI CBail JUHAMUYECKOU

WIM CTaTUYECKOW Harpy3Koi, 30HIMPOBaHHUE TPYHTOB) B COOTBETCTBUU C
7.3.

IIpumeuanue— B ciayuae kpyronanaromux mactoB B popmyne (11.1) cnenyer Takke y4UTHIBaTH
3aBUCSIIIMIA OT 3HAYEHHs] OTHOCUTEIBHON TOPU30HTAIBHON JedopManuu €, MM/M, TONIOJIHUTEIBHBIA KO3 GHUIUEHT
Yer = 1/(1 + 100gp).

11.7 JlomonHutensHble BepTUKaIbHbIE Harpy3ku + AN Ha cBaum uiu cBau-
000JIOYKH COOPY>KEHUM C KECTKOU KOHCTPYKTHUBHOM CXEMOM CleAyeT OnpeesTh
B 3aBHCHMMOCTH OT pPAacCYETHBIX 3HAYECHUN BEPTHUKAJIBHBIX IEpeMENIeHUI CBaM,
BBI3BAHHBIX  HAKJIOHOM, HWCKPHUBJICHHEM,  yCTYMOOOpa30BaHMEM  3eMHOMU
MOBEPXHOCTH, a TaKXKE TOPU3OHTAIBHBIMHU JAe(opManusMu TPYHTOB OCHOBAaHUS
IIPU YCIIOBUSX:

- cBaiiHble (DYHJAAMEHTHI W3 BHCSAYMX CBall M WX OCHOBAHMS 3aMEHSIOT, B
COOTBETCTBUH C 7.4, yCIOBHBIM ()yHAAMEHTOM Ha €CTECTBEHHOM OCHOBAHUMU;

- OCHOBAHHUE yCJIIOBHOTO (hyHIaMEHTa NPUHUMAIOT JIMHEWHO J1e(hopMUpyeMbIM
C IOCTOSTHHBIMU 10 JUIMHE COOPY>KEHUS WM BBIJIEJICHHOTO B HEM OTCEKa MOAYJIEM
nedopmari 1 K03PpGUIUEHTOM OCTENU TPYHTA.

JlononHUTENbHBIE BEPTUKAJIbHBIE HArpy3KH ONPEIEISIIOT OTHOCHUTEIBHO
IIPOJOJIBHOM U MOIMEPEYHON OCEN COOPYKEHUS.

11.8 B pacuerax cBaiiHbIX ()yHaMEHTOB, BO3BOJUMBIX Ha MOJpadaThIBa€MbIX
TEPPUTOPUSX, CIEAYET YUMUTHIBATh JOMOJIHUTEIbHBIE YCHIIMS, BO3HHMKAIOUIUE B
CBasiX BCJEACTBHE WX pabdOThl Ha W3rMO TMOJA BIMSHUEM TOPU3OHTAIBHBIX
NepeMeIeHI TPyHTa OCHOBAHUS MPH MOAPAOOTKE TEPPUTOPHH TIO OTHOIICHHUIO K
IIPOEKTHOMY ITOJIO’KEHHIO CBAM.

11.9 PacyeTHOE TOpPHU30HTANBHOE IMEPEMEIIECHUE TpyHTA Uc, MM, IIpHU
noApabOTKe TEPPUTOPHUH CIEAYET ONPEALATh 1o hopmyie

uCr = 'Yf'Y(;ShX, (112)

i€ Yf, Yc — COOTBETCTBEHHO KOA(D(PHUIIMEHTHI HAJIEKHOCTHU 10 HATPYy3Ke M YCIOBHUSIM
paboThl 111  OTHOCUTENBHBIX TOPU3OHTAIBHBIX JedopMaliui,
npunumaembie coracHo CIT 21.13330;

€& — OXHUJAEMOE 3HAYCHHWE OTHOCHUTEIILHOM TOPH3OHTAIBLHOM jedopmarii,
OTpeieIsIeMOe TI0 PEe3yJIbTaTaM MapKIIeHIEPCKOTO pacdyeTa, MM/M;

X — paccTOSHHE OT OCH PacCMaTpyMBaeMONl CBau N0 IEHTPAIBHOM OCHU
COOPY)KEHHS C POCTBEPKOM, YyCTpaWMBacMbIM Ha BCHO JITUHY
coopykeHus (oTceka) WM J0 OJIoOKa J>KECTKOCTH KapKacHOTO
COOpyKeHHUs (0TCeKa) ¢ POCTBEPKOM, YCTPAMBAEMbIM IO OTJEIbHbIC
KOJIOHHBI, M.
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11.10  Cpaiiuble  ¢yHAAMEHTHl  COOpPYKEHHH,  BO3BOAMMBIX  Ha
10/ipabaThIBaEMbIX TEPPUTOPUSX, CIEAYET HPOEKTUPOBATh HUCXOIS U3 YCIOBUMN
HEOOXOJMMOCTH Mepefadyd Ha POCTBEPK MHUHUMAJIbHBIX YCHUJIMM OT CBai,
BO3HUKAIOIIMX B pe3ysbTare AePopMani 3¢ MHONU TOBEPXHOCTH.

JUis  BBINOJHEHWS 3TOTO  TpeOOBaHHMA B  IPOEKTax  HEOOXOAMMO
pea1yCcMaTpUBaTh:

a) pa3pe3Ky COOpPYKEHHS Ha OTCEeKH JUIsl yMEHBUICHUS  BIIHMSHUS
TOPU30HTAJIBHBIX TEPEMEIICHUI TPYHTa OCHOBAHUS;

0) MNPEMMYyLIECTBEHHO BHUCAYME CBaW I COOPYXKEHUHM C IKECTKOH
KOHCTPYKTHUBHOM CXEMOM ISl CHUKEHUS JOMOJHUTEIBHO BOSHUKAIOIIMNX YCHUIIUNA B
BEPTUKAJIBHOM TUIOCKOCTU OT UCKPHUBJIEHHSI OCHOBAHUS;

B) CBal BO3MOXXHO MEHbLIEH >KECTKOCTH, HAlpuUMep NPU3MATUYECKHE,
KBaJIPaTHOTO WJIM MPSMOYTOJIBHOIO IIONEPEYHOIO CEUYEHHUs, NPU 3TOM CBau
IPSIMOYTOJIBHOIO  CEYEHHs CIEAYeT paclojararb MEHBIIEH CTOPOHOW B
IIPOJIOJIBHOM HaIIPaBJIEHUU OTCEKA COOPYKEHHUS;

I) MPEUMYIIECTBEHHO TMOAATIUBbIE KOHCTPYKIMH COIPSDKEHHUS CBail C
pOCTBEpPKOM, YKa3aHHbie B 11.4;

1) BBIPAaBHUBAaHUE COOPYKEHUI C TIOMOIIbIO JOMKpPAaTOB WM JPYTHUX
BBIPABHUBAIOIIUX YCTPOMUCTB.

[Ipu paspe3ke cOOpyKEHHsI Ha OTCEKM MEXIy HUMH B POCTBEPKE CIIEAyET
NpeAyCMaTPUBaTh 3a30pPbl (I€(POPMALMOHHBIE IIBbBI), pa3MePbl KOTOPBIX ONPEAECISIOT
KaK I HKHUX KOHCTPYKIHA coopyskeHnit B cootBetcTBrH ¢ CIT 21.13330.

11.11 Caaiible (QyHIaMEHTBl CIEQyeT NPUMEHSITh, KaK MpPaBHIIO, Ha
nojapabdaTeiBaeMbIX TeppuTopusx |-V rpymr, B Tom uuncie:

- C BUCAYMMH CBassMH — Ha Teppuropusix |-V rpynn ans moOblx BUAOB U
KOHCTPYKILIMH COOPYKEHUN;

- co cBasiMu-cToMKamMu — Ha Teppuropusx |l u IV rpynn mist coopyskenuid,
IPOEKTUPYEMBIX C IOJATIMBOM KOHCTPYKTMBHOM CXEMOM 3HaHUs IIpU
UCKPUBJIEHUH OCHOBaHUS, a Juist |V rpymmsl —1 Juist COOpy>KEHUH, TPOEKTUPYEMBIX

C KECTKOM KOHCTPYKTUBHOU CXEMOM.

IIpumeuanus

1 lenenue nopabaTeiBaeMbIX TEPPUTOPHI Ha IPyIbI MPUHATO B coorBeTcTBHM ¢ CIT 21.13330.

2 Cpau-000si0uKky, HaOMBHBIE U OypoBble cBau auamerpom Oonee 600 MM M JIpyrue BHIbI KECTKUX CBaii
JIOIYCKaeTCsl NPUMEHSTh, KaK MPaBHUJIO, TOJIBKO B CBAallHBIX (PyHIaMEHTaX C IOJATIMBOI CXEMOil IIPH CONPSHKEHUU
HX C POCTBEPKOM Uepe3 HI0B CKobkeHus (11.4).

3 3arnyOieHue B TPYHT cBall Ha N0/padaThIBAEMBIX TEPPUTOPHUSX JOIDKHO ObITh He MeHee 4 M, 3a
WCKITIOUYEHHEM CITy4aeB ONUPAHMS CBAall Ha CKaJIbHBIE TPYHTEI.

11.12 Ha noxpabGateiBaembix Tepputopusix lk—IVk rpymnm ¢ BO3MOXKHBIM
0o0pa30BaHUEM YCTYIOB, a TAK)KE Ha IMJIOMIAJKAX C T€0JOrHYECKUMHU HApYILIEHUAMHU
NpUMEHEHUE CBalHbIX (YHIAMEHTOB JOIYCKAeTCsl TOJBKO TPU HAIWYUHU
COOTBETCTBYIOIIETO OOOCHOBAHMSI.

11.13 KoHCTpyKIusi cOnpsiKEHUs CBail ¢ pOCTBEPKOM JIOJKHA HA3HAYATHCS B
3aBUCUMOCTH OT 3HAUEHHS 0’KHJIAEMOI'0 TOPU30HTAIBHOIO NEPEMEIIECHHS TPyHTa
OCHOBAHMSI, P 3TOM IIPEAEIbHBIE 3HAYEHUS TOPU30HTAIIBHOTO MTEPEMELIEHUS IS
CBail HE JI0JKHBI MPEBBIIIATH IPU CONPSKEHUH ¢ pocTBepkoM (11.4), cm:
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2 — )KECTKOM;
5 — mogaTIMBOM, yCIIOBHO-TIIAPHUPHOM;

8 — IMOAAaTIMBOM 4YCPC3 IIOB CKOJIbKCHHU.

IIpumedanue— [Ind cHUXKEHUS 3HAUEHUH YCUIINM, BOSHUKAIOUINX B CBASIX U POCTBEPKE OT BO3ACUCTBUS
TOPU30HTAJILHBIX MEPEMENICHNH IPyHTa OCHOBaHMS, a TaKke Uil oOecriedeHUs HMPOCTPAHCTBEHHOH YCTOMYHMBOCTH
CBaliHBIX (YHJAMEHTOB COOpPYXKEHHs B IIEJIOM CBaW CBAHOTO TOJISI B 30HE JEHCTBHS HEOONBIINX IepeMeIleHHI
TpyHTa (70 2 cM) cileayeT IpexycMaTpuBaTh C XKECTKUM COMNPSDKEHUEM, a OCTAJIbHBIE — C MOJATIMBBIM (IIAPHUPHBIM
WU COTIPSKEHUEM Yepe3 0B CKOJIBKCHHUS).

11.14 CpaitHple pPOCTBEPKH HOJDKHBI PACCUUTHIBATHCS HA BHELIEHTPEHHOE
pacTsbKEHHME M C)KaThe, a TAaK)KE€ Ha KPYUYEHHE IpU BO3JCUCTBUM Ha HUX
TOPU30HTAJIBHBIX OMOPHBIX PEAKIUN OT CBail (MOMEPEYHON CHIIBI U M3THOAIOIIETO
MOMEHTA), BBI3BAHHBIX OOKOBBIM JIaBJICHHEM JehHOPMHPYEMOTO TPHU MOAPAOOTKE
TPYHTa OCHOBaHMUS.

11.15 IIpyn npuMeHeHHUH CBalHBIX (PYHIAMEHTOB C BBICOKMM POCTBEPKOM B
OCTOHHBIX TMOJaxX WM JAPYIMX >KECTKHMX KOHCTPYKUUSX, YCTpauBaeMbIX Ha
MOBEPXHOCTH TPYHTA, CJIEIyET IpelycMaTpUBaTh 3a30p 10 BCEMY IIEPUMETPY CBail
IIMPUHON HE MEHEE 8 CM Ha BCIO TOJIIHMHY ECTKOW KOHCTPYKLUUHU. 3a30p CIeayeT
3aMoJHATh TUIACTUYHBIMUA HWJIM  yOPYTMMH MaTepHallaMHi, HE O00pa3yoluMu
JKECTKOM ONOpBl Uil CBAall IPH BO3ACHCTBUU TOPU3OHTAIBHBIX NEPEMEIICHUN
IPYHTa OCHOBAaHMUSI.

12 Oco0eHHOCTH TNPOEKTHPOBAHMS CBaWHBIX (YyHAAMEHTOB B

celCMHUYECKHUX pailoHax

12.1 Hacrosimuii paszmen pacnupOoCTPaHsSETCs HAa INPOEKTUPOBAHHUE CBAMHBIX
(GyHIaMEHTOB BHOBb CTPOSILIUXCSI W PEKOHCTPYUPYEMBIX COOpPYKEHHH Ha
TUIOIIAJIKaX CEMCMUYHOCTRIO 7, 8 1 9 0ajioB.

B paiioHax CceHCMHUYHOCTBIO MeHee 7 OalJIoB OCHOBAaHHUS CJIEAyeT
MPOEKTUPOBATH 0€3 yueTa CECMUUYECKUX BO3/ICHCTBUM.

12.2 Tlpu npoeKTUpOBaHUM CBAHHBIX (PYHIAMEHTOB B CEHCMUYECKHUX pailoHax
KpoMe TpeOOBaHMM HACTOSIIErO CBOJIa MPaBWI CleayeT coOJitoaaTh TpeOOBaHUs
CII 14.13330.

st IpOeKTHpOBaHUS CBaWHBIX (PYH/IAMEHTOB JIOJDKHBI HCITOJIB30BATHCS
JJAaHHBIE CEHUCMOJIOTUYECKUX M CEMCMOTEKTOHWYECKHMX HCCIEHOBAHUM, a TaKXKeE
CEHCMUYECKOTO MHUKPOPAMOHUPOBAHUS IUIOLIAJAKHA CTPOUTENBCTBA, KOTOPBIE
cleAyeT NpeaycMaTpuBaTh B COCTaBE€ HMHKEHEPHBIX U3bICKAHUWA B CIyyasx,
yka3anHbIx B CII 14.13330.

12.3 Ha nmom@angkax, CIOXEHHBIX TpPYHTaMHU, OTHOCHMBIMHU TIO HX
ceiicmuyeckuM cBoiictBam coriacHo CIT 14.13330 k xareropuu IV, HeoOxonumo
peaycMaTpuBaTh MEPOIIPUATHUS IO YJIYUILIEHUIO CTPOUTENIbHBIX CBOMCTB I'PYHTOB
OCHOBAHMSI JI0 Ha4ajia CTPOUTEIHCTBA.

He pexomenayercss WHCHOJNB30BaTh B KAayeCTBE OCHOBAHWW CBAMHBIX
(GyHIaMEHTOB BOJIOHACHIILIEHHBIE TPYHTHI, CHOCOOHBIE K JUHAMHYECKOMY
Pa3KMKEHUI0, 0€3 MPOBENCHUS MPEIBAPUTEIBHBIX MEPONPUITHI MO YIyUYIIEHUIO
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UX CTPOUTENbHBIX CBOMCTB (YIUIOTHEHHE, 3aKpeIuIeHHe, 3aMe€Ha TPYHTOB B
OCHOBAHUH H TIp.).

JlunaMuyeckue CBOMCTBA TPYHTOB M UX CIOCOOHOCTh K Pa3KUKEHUIO MpU
CEHCMUYECKUX BO3ACHCTBUAX B JJAOOPATOPHBIX YCIOBUIX CIEAYET ONPEACNSITh 10
['OCT P 56353. Ha nepBoM 3Tane WMHKEHEPHO-T€OJIOTUYECKUX W3BICKAHUW IS
NOJATOTOBKM NPOEKTHOM JOKyMeHTauun B cooTrBeTcTBUM C CII 446.1325800
BO3MOXKHOCTh ~ PAa3KWKEHUA  BOJOHACBHIIICHHBIX  IIECKOB  PEKOMEHYyEeTCS
[PEABAPUTEILHO ONPEAEIISTH C HCIIOIb30BAHUEM TUHAMUYECKOTO 30HIMPOBAHUS.

12.4 Cgaiiable (pyHIAMEHTHI JOKHBI BO BCEX CIydasX MPOpe3aTh TPYHTHI,
CHOCOOHBIE K TMHAMUYECKOMY Pa3KIKEHUI0. PacrionokeHue Takux rpyHTOB HUXKE
MTOJOIIB CBal HE JIOITYCKAETCHI.

[Ipy coOTBETCTBYIOIIEM PAaCYETHOM OOOCHOBAaHUM IpPHU MPOPE3KE CBAWHBIMU
(dyHIaMeHTaMH JIOIYCKAaeTCcsl MpeaycMaTpuBaTh BO3MOKHOCTb JIMHAMUYECKOTO
Pa3KKEHUs B BEPXHEH TOJIIE TPyHTA Ha TIIyOUHY, HE MPEBBIIIAIONIYI0 BETUYHHY
hg, onpenemnsiemyto o ¢popmysae (12.1) 1 He MPEBHIIAOILYO 3 M.

[Ipy »>TOM TpPOEKTHOE pelieHHe CBalHOro (yHAAMEHTa  JOJIKHO
IIPENyCMaTPUBATh KECTKYIO 3a/I€JIKy TOJIOB CBail B POCTBEPK.

12.5 Pacderbl cBaiiHBIX (QYHIAMEHTOB COOPYKEHHH MO TpeaelbHbIM
COCTOSIHUSAIM TIE€PBOM TpyNIbl BBINOIHSIOTCA MO pas3ieny /, JOJDKHBI yYHUTHIBATh
ocoboe coyeTaHWE HArpy3oK, B TOM 4YHCJE pACUETHbIE CEHCMUYECKUE
BO3JICHCTBUSI, ONpeAeasieMble CO CBOMMHU Kod(ppuUIHMEHTaMU CcOYeTaHUW B
cootBercTBUM ¢ CII 14.13330 u CII 20.13330. B ocoboe coueraHue Harpy3ok
JIOJKHBI BKJIFOYAThCS TOCTOSIHHBIE, BPEMEHHBIE JUIUTENbHBIE U KPATKOBPEMEHHbBIE
Harpy3ku, ceiicmuueckue Harpy3ku. Ilpum pacuere cBaliHbIX (PyHIAaMEHTOB
pacyeTHble 3HAYEHUsI CEHUCMUYECKUX HArpy30K JIOJDKHBI COOTBETCTBOBATH
pacuetHoMy 3emiieTpsicenuto (P3) B coorBercTBuu ¢ CII 14.13330.

ITpu pacuere Ha oco0oe coueTaHue Harpy30K HE0OX0IUMO MPEAyCMaTPUBATD:

a) onpezelieHue Hecylleld CoCOOHOCTH OJMHOYHOM CBaM Ha CXKUMAIOIIYIO U
BBIJICPTUBAIOIILYIO0 HArPY3KH B COOTBETCTBUU C 7.2;

0) ImpOBEpPKY YCTOWYMBOCTHU TPyHTa IO YCJIOBHIO OTPaHUYECHMS JaBJICHMUS,
NepeaBaéMoro Ha IpyHT OOKOBBIMHM IOBEPXHOCTSIMH CBail, B COOTBETCTBUU C
dbopmyinoii (b.7) nmbo uyncaeHHbIMU METOIaMU TI0 /.7,

B) pacueT cBail M0 MPOYHOCTH MaTepualia Ha COBMECTHOE JIEHCTBHE PACUETHBIX
ycuiuil (TIPOIOJIBHOM CHITBI, M3MMOAIOIIEr0 MOMEHTA M TIOTIEPEUHOM CHIIbI), 3HAYCHHSI
KOTOPBIX OIPEACTSIOT C Y4YeTOM MPHIOXKEHHS b B 3aBUCHMMOCTHM OT PpPacueTHBIX
3HAUYEHUI CEHCMUYECKUX HArpy30K JTMOO YMCIEHHBIMU METOJaMHU B COOTBETCTBUU C
7.7.

IIpumeuanue— Ilpu onpeaeneHun pacueTHbIX 3HAUCHUI CEIICMUYECKUX HArpy30K, JeHCTBYIOLIUX
Ha COOpYXE€HHE, BBICOKHUI CBailHBIIl pOCTBEPK, B Clydae €ro HajJuyus, ClIeAyeT pacCMaTpUBaTh KaK KapKacHBII
HIKHHAH 3Tax.

12.6 Ilpu pacyere Hecyllel CMNOCOOHOCTH CBail MpPHU CEHCMHUUECKOM
BO3/IEHCTBUU Ha C)KMMAIOLIYI0 WM BBIIEPTUBAIOLLYIO HArpy3Ky Feq 3HaueHus R
u i (7.2) caenyer yMHOXaTh Ha MOHMWKAOIIHE KOYPPUITUSHTHI YCIOBHIA paOOTHI
I'PYHTa OCHOBAHMUS Yeql U Yeq2, IPUBEAEHHBIE B Tabuuue 12.1, nnu onpenensaTs Ux
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II0 pe3yJIbTaTaM MCIBITAHWWA CBAll M TPYII CBall CTaTUYECKMMM Harpy3Kamu IIpH
OJHOBPEMEHHOW HMMHUTAIMM CEUCMHYECKUX BO3JEUCTBUU. VcribiTanus cBaul mpu
UMUTHPOBAHHBIX CEUCMMYECKUX BO3JACHCTBUAX JIOJDKHBI  BBIIOJIHATBCS 10
UHAMBHUIyAJIIbHBIM IpOrpaMMaM HCIBITaHUM, pa3padaTbiBaeéMbIM MPO(UIBLHBIMU
OpraHU3aLusIMH.

[Ipu pacyete Hecymed CHOCOOHOCTH CBal TpU  CEUCMHYECKOM
BO3JICHCTBUM COMPOTUBJICHUE TpyHTa fi Ha OOKOBOW TOBEPXHOCTH CBau [0
pacueTHO# riryounsr hy o popmyne (12.1) cnexyer mpuHUMATH PAaBHBIM HYIIIO.

PacueTHy10 CEICMUYHOCTD IIJIOMIAJKH CTPOUTEIBCTBA COOPYKEHHM B Oauax
B Tabmuue 12.1 cnegyer npunumate B coorBerctBuM ¢ CII 14.13330 B
3aBUCHMOCTH OT YPOBHS OTBETCTBEHHOCTH MW HA3HAYEHUsI COOPYKEHUS,
CEMCMHYHOCTH paliOHa CTPOUTENBCTBA, WHKEHEPHO-TEOJIOTUYECKUX YCIOBUU
KOHKPETHOH IUIOLIAIKH.

Taonuma 12.1

Kosdpuuuent ycnoBuii paboThl Yeqr I Kosddumment yenosuii p abor Bl Yea2
s JUTSL KOPPEKTUPOBKH 3HaueHui fi mpu
KOPPEKTHPOBKY 3HaUeHUH R mpu rpyHTax OVHTAX
PacueTHas P
o I'muancTeIe I'muancteie
ceficMH4- o Tlecku moTHBIE
[Mecku cpemueit TPYHTHI TIPA N TPYHTHI IIpH
HOCTH Ilecku mIOTHBIE U cpemHei
IJIOTHOCTH roKasareJie [moKa3arTeJie
IJIOIIA K] IIJIOTHOCTH
TEKYUYEeCTH TEKYYECTH
CTPOUTEIb- - -
cTBa, Oasr MaJo HACBI- Majo- HACEI- Majo HACBI-
BIAKHBIC| | o HHbIe BIaXHbIC H mennsie | 1L <0 0 <1 </praxczre mennse 1L <0 0=1.5075<
po | e ! 0,5 u ! 0,75 |I.<1
BOJIOM | BIQ)XHBIE | BOIOM BOJIOH
BJIQKHBIE BJIQKHBIE
7 1 09 0,95 0,8 1 0,95 0,95 09 0951 0,85 | 0,75
0,9 0,5 0,85 0,4 1 0,9 0,85 0,5 0,9 0,8 | 0,75
8 0,9 0,8 0,85 0,7 0,95 0,9 0,85 0,8 0,9 0,8 0,7
0,8 0,4 0,75 0,35 0,95 0,8 0,75 0,4 0,8 0,7 | 0,65
9 0,8 0,7 0,75 0,9 0,85 0,75 0,7 0,85 | 0,7 0,6
0,7 0,35 0,6 0,85 0,7 0,65 0,35 065 | 0,6 0,4

IIpumeuanusda
1 3HaUEHNS Yeql U Yeq2, yKa3aHHBIC HAJ YE€PTOH, OTHOCATCS K 3a0MBHBIM U HAOMBHBIM CBasiM (CBasiM BBITECHEHUS), IO
4epToit — K OYpOBBIM.
2 Jns cBal-CTOEK, ONMHMPAIOMINXCS Ha CKaJIbHBIE M KPYMHOOOJIOMOYHBIE TPYHTHI, CIEAyeT NPHHHMAaTh 3HAYCHHS
K03 PUITHEHTOB YCIOBHIA paOOTHI Yeqi=1,0 U Yeq2=0.
3 Koa¢hGHmeHT yeq1 17151 BOJOHACKIIIEHHBIX MIECKOB CPEAHEH IIOTHOCTH TP PACUETHON CEHCMHYHOCTH IUIONIAIKH 9
0aJJIOB JOIYCKAETCs ONPEEIATh TOJIBKO Ha OCHOBAHHH MOJIEBBIX AKCIIEPHMEHTAIBHBIX HCCIIEOBaHUI.

12.7 PacuerHyto riyouny hy, 10 KOTOpO# COMPOTHBIICHHUE TPYHTa HA OOKOBOM
MOBEPXHOCTU CBau MPHU pacueTe Ha 0cOo00€ COUYETaHHWE HAarpy30K HE YUHMTHIBAIOT,
ciemyeT onpeaensts mo Gopmyre (12.1), Ho npuHUMaTh He OoJee 3/a.,

a(H+a.a,M)

h, =

b %
p
a

€

7,199, +C,

(12.1)

rje ai, az, az — 6e3pazmepHbie KOdPUITMEHTHI, paBHbIE COOTBETCTBEHHO 1,5; 0,8
u 0,6 mpu BBICOKOM POCTBEPKE W JJISI OTIEIbHO CTOSIIEH CBaw,
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1,2; 1,2 u 0 — npu *KeCTKOM 3a/IeJIKe CBaW B HU3KUW POCTBEPK WIIU
JUJTA CBAaM C MPOMEKYTOUYHOM TOIYIIKOW;

H, M — pacueTHble 3HaU€HHSI COOTBETCTBEHHO TOPU30HTAIBHOM cuiibl, KH, u
n3rudaroniero MoMenra, KH-M, Ipuiio’)keHHBIX K CBa€ B YPOBHE €€
TOJIOBBI IPH OCOOOM COYETAaHUH HArpy30K C y4€TOM CEMCMHYECKUX
BO3JICHCTBUIA;

o, — kodddumument nedopmaruu, 1/m, ompenenseMmbii o QGopmysie
(b.3);
bp — ycnoBHas mmmprHa cBau, M, onpeaessieMas 1o b.5 ;
Y1 — pacu4eTHOE 3HAYEHHUE YeIBHOr0 Beca rpyHTa, KH/M3, onpenensemoe
B BOJIOHACBHIIICHHBIX I'PYHTaX ¢ YYETOM B3BELIMBAIOIIETO JEHCTBUS
BOJIBL;
@1, Ci — pacyeTHbIE 3HAYEHUS COOTBETCTBEHHO yIJIA BHYTPEHHETO TPEHUSI
TPYHTA, Tpal., C yueToM 12.8 1 yIeIpHOrO CleTUIeHUs ITpyHTa, Klla.

B npoekTax, B KOTOPBIX T'OJIOBBI CBail 3a/ieJJaHbl B KOHCTPYKIIMIO POCTBEPKA,
PEKOMEHIyeTCsl ~ IpeaycMaTpuBaTh  KOHTPOJIbHBIE  MCHBITAHWS  CBall  Ha
TOPU30HTAJIBHYIO HArPy3Ky, KOTOPBIE CieayeT BoIOaHATh cornacHo I'OCT 5686.

12.8 Pacuersl cBailHbIX ()yHAAMEHTOB Ha 0CO0O€ cCOYETaHUE HArpy3ok Oe3
y4yeTa CEHCMHUYECKHX WHEPIMOHHBIX OOBEMHBIX CHJI B MAacCHUBE IPYHTa, B TOM
4yucie, IpU UCTIONb30BaHuu 7.1 u 7.2, a Takke onpeeJIeHue pacyeTHOU TITyOUHbI
hy mo dhopmyse (12.1) cnemyer BHIMONHATD, TPUHUMAST 3HAYCHUST PACYCTHOTO yTJIa
BHYTPEHHETO TPEHUS (|, yMEHBIIEHHBIMH JIJIS1 PACUETHON CEHCMUYHOCTH 7 0ayuioB
—Ha 2°, 8 6ayutoB — Ha 4°, 9 6ayToB — Ha 7°.

[Ipu pacuete cBaitHbIX (yHIAMEHTOB U UX OCHOBaHUU Ha 0co00€ coueTaHue
Harpy30kK ¢ y4eTOM CEMCMMUYECKUX WHEPLMOHHBIX 0ObEMHBIX CHJI B COOTBETCTBUU
c 7.7 B KadecTBE pacyETHOI'O 3HAYECHMS Yrja BHYTPEHHETO TPEHMS CIEIyEeT
NPUHUMATBH Q).

12.9 Ilpu pacuere cBaiiHbIX (hyHAAMEHTOB MOCTOB IpPH MCHOJb30BaHUM 7.1,
7.2 v npuioXKeHUsI b BIMSHUE CEMCMUYECKOTO BO3JICHCTBUS HA YCJIOBHUS 3aICJIKU
CBalli B BOJIOHACBHIIIEHHBIX MbUJIEBATHIX ME€CKaX M TJIUHUCTBIX TPYHTaxX C
nokasaresieM Texkydectd I > 0,5 cnenyer yunteiBaTh myTeMm noHmkeHus Ha 30 %
3HAUYECHUU KO3(P(PUUIMEHTOB MPONOPIUOHATBHOCTU K, TpHUBEAEHHBIX ISl 3THX
I'PYHTOB B IPHJIOKEHHUH b.

12.10 Hecymias cnocoOHOCTh cBau Feq, KH, paboTaromieil Ha BepTUKAIbHYIO
CKMMAIOLIY0 M (WIM) BBLIEPIMBAOIIYI0 HArpy3Kd, IO PE3yJbTaTaM IOJIEBBIX
WCIIBITAHUM JTOJDKHA OIPENENATHCS C YYETOM CEUCMHUYECKMX BO3ACHMCTBHM 110
bopmyie

Feq = KegFa, (12.2)

rae Keg — kK03((duIMeHT, yUUThIBAIONIMI CHU)KEHHE HECyllel CrocOOHOCTH CBau
IIPU  CEUCMUYECKUX BO3JIECUCTBUSAX, ONPEACIAEMBId pacyeTOM Kak
OTHOILLIEHHUE 3HAYEHHUS HECYIIEeH CIOCOOHOCTH CBau, BBIYMCIEHHOTO B
cooTBeTcTBUU € 12.5-12.8 ¢ y4eroM CEMCMUYECKUX BO3IECHUCTBHM, U
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3HAUYEHMsI HECYUIEH CIOCOOHOCTH CBau, OINpPEAECTICHHON coryiacHo 7.2 6e3
y4eTa CEUCMUYECKUX BO3ICUCTBUM;

Fe — Hecymas cnocobHocTs cBau, KH, ompeneneHHas 1o pesyibraram
CTaTUYECKUX WJIH JAUHAMUYECKUX MCIBITAHUA WM [0 JaHHBIM
CTaTUYECKOT0 30HJMPOBAHUSI TPyHTa B COOTBETCTBUU ¢ 7.3 0e3 ydeTa
CEUCMUYECKUX BO3JCHUCTBUM.

12.11 Jlns cBaiiHpIX ()yHAaMEHTOB B CEHCMHYECKHX pailoHaX OMyCKaeTcs
IPUMEHATH CBaW BCEX BUJOB, KPOME KEJIE300€TOHHBIX CBail 0e3 MmomepeyHoro
apMHUPOBaHUS U OyJIaBOBHUIHBIX.

He nomyckaercss Takke NpUMEHEHHE OETOHHBIX cBail, T. €. cBaid 0e3
apMaTypHBIX KApPKacoB I10 BCEW JJIMHE CBANHOTO CTBOJIA.

12.12 Tlpu npoeKTUPOBAHMU CBAHBIX ()YHIAMEHTOB B CEMCMHUYECKHX palOHaX
OIMPAaHUE HW)KHUX KOHIIOB CBall PEKOMEHJYETCsl MpeIyCMaTpuBaTh Ha CKAJIbHBIC,
KPYIHOOOJIOMOYHBIE TPYHTBI, NIECKU IUIOTHBIE M CPEAHEH IJIOTHOCTH U TJIMHUCTBIC
IPYHTHI ¢ TIOKa3ateneM Tekyyectu I <0,5.

Onupanue HWKHUX KOHLOB CBail HAa pPBIXJIBIE BOJOHACHIIICHHBIC IIECKH,
IJIMHUCTBIE TPYHTHI C MOKa3zareneM Tekydectd | > 0,5 He pekomeHayeTcs, a Ha
I'PYHTBI, CIIOCOOHBIE K TUHAMUYECKOMY Pa3KUKEHHIO, HE JOITyCKAeTCsl.

12.13 3arnmy0sieHue B TPYHT CBail B CEMCMHUYECKUX paliOHAX JIOJDKHO OBITH HE
MeHee 4 M, a IPY HAJIMYUU B OCHOBAHMM HUYKHUX KOHIIOB CBail BOJOHACHIIEHHBIX
IIECKOB CPEAHEN IUIOTHOCTH pEKOMeHAyeTcss He MeHee 8 M. Jlomyckaercs
YMEHBbUIEHUE 3ariiyOJieHHs CBail TP  COOTBETCTBYIOIIEM OOOCHOBAHHH,
MOJIyYEHHOM B PE3YJIbTATE MOJIEBBIX UCIBITAHUNA CBAl CTATUYECKUMH Harpy3KaMu
TP UMHTALIMU CEMCMHUYECKUX BO3JICUCTBUN.

12.14 Pacuer cBail B mpocajoyHbIX U HAOyXarolMX TPYHTaX Ha 0co0oe
COYETAHWE HATPY30K C YYETOM CEMCMUYECKUX BO3JECUCTBUN JOJIKEH BBITIOJHATHCS
IpU TMPUPOJHOM BIIAKHOCTH, €CIM 3aMayMBaHHWE TPyHTa HEBO3MOXXHO, W IpHU
IIOJIHOCTBIO BOJOHACBIIIEHHOM IPYHTE C IIOKA3aTeJIeM TEKYYECTH, OIPEAEIIEHHBIM
no ¢opmyne (9.1), ecnu 3amaunBaHWe TPyHTa BO3MOXHO. [Ipu 3TOM Hecyuryio
CIIOCOOHOCTh CBail B TPYHTOBBIX ycioBusix |l Tuma mo mpocamodHocTd ciemyer
onpenensaTy 0e3 ydera BO3MOXKHOCTH PAa3BUTHS OTPULIATENBHBIX CHJI TPEHUS

IPYHTA.
[l pumeduanmune — Pacuer cBail Ha ceificMuueckue BO3IEHCTBUS HE HCKIIOYAeT HEOOXOIMMOCTH
BBINOJIHEHHUS MX pacdeTa B COOTBETCTBHH ¢ pasfenamu 9—11, paccmarpuBas mpouue ocoOble BO3ICHCTBUS B MHBIX

COYETAaHUAX HArpy30K.

12.15 Cgaiinple (QyHIAaMEHTHI B CEUCMHYECKHX palloHaxX CJeayer
MIPOCKTUPOBATh C MOHOJHUTHBIM JKEJIe300€TOHHBIM POCTBEPKOM. Y CTPOHCTBO
0€3pOCTBEPKOBBIX CBAWHBIX (DYHAMEHTOB COOPY>KEHUI HE JOIMYyCKAETCs.

Jlonyckaetrcss MpoeKTUpoBaTh (GyHAAMEHTBI C HHU3KUM WIM BBICOKUM
pOCTBEpPKOM, B KOTOpBIM 3aBEICHBI TOJOBBI CBai, JMOO POCTBEPK C
IIPOMEKYTOYHOU IPYHTOBOU MOAYILIKOM, OTACIAIOIIEN TOJIOBBI CBAll OT pOCTBEPKA.

12.16 Cgaiinble (pyHIaMEHTHI C HU3KUM WJIM BBICOKUM POCTBEPKOM CIIEIYET
MPOEKTUPOBATh B TEX CIydasX, Korjga Ha (yHJIaMEHT B OCHOBHBIX COYETaHHUSIX
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NepeIaloTCsl TOPU3OHTAIbHBIE HArpy3KH, a TakKKe HHbIE 0COOble BO3/ACHCTBUS,
MIOMUMO CEHCMUYECKHUX.

@yHIaMEHTbl, B KOTOPBIX TOJOBbI CBall 3aBEIEHBI B POCTBEPK,
PEKOMEHIYETCS MPETyCMAaTPUBaTh B YCJIOBUSAX 3aJIEraHUsI OPraHOMHUHEPAJIbHBIX,
OpraHMYecKuX U mpocafouHbix TpyHTOB |l Tuma, Ha mnoapabaThIBacMBbIX
TEPPUTOPUSX, F'€OJIOTMUYECKH HEYCTOWYMBBIX IUIONIAJKaX (HAa KOTOPBIX HMEKTCA
WIM MOTYT BO3HHUKAaTh OIIOJI3HU, CEJM, KapCThl M T. I.) U Ha IUIOMIAJKaX,
CJI0’KEHHBIX HECTAaOUIN3UPOBAHHBIMH BOJIOHACHIIIIEHHBIMH TPYHTaMH.

12.17 Tlpu mnpoeKTHpOBAaHUH CBANHBIX (YHIAMEHTOB MACCHBHBIX WU
YIOJIKOBBIX IOJIOPHBIX COOPYKEHHM B CEUCMHYECKHX pPaWOHAX CIEAYET
yuntbiBath CIT 381.1325800.

12.18 IIpu npOEKTUPOBAHUH CBAHBIX (PYHIAMEHTOB C IUIUTHBIM POCTBEPKOM
IIPU HAJW4YUU IIOA3EMHOM 4YacCTH COOPYKEHHUs CIIEAYET YYUTHIBATh CHUXKCHUE
TOPU30HTAJIBHOW CHJIBI, MEepeaBaeMOM Ha (YHIAMEHTHI, 32 CUET ydeTa ITyOHHbI
3QJI0KEHUS pOCTBEpKa U IIACCUBHOTO COIPOTHUBJICHUSA IPYHTA,
B3aMMOJICHCTBYIOLIEIO € ITOA3EMHBIMU KOHCTPYKLHAMHU COOPYKECHUSA, a TaKKe
TPEHHUsI CO CTOPOHBI HApyKHOW CTEHbI 3ariayOJeHHON 4YacTh U (pyHAaMeHTa ¢
I'PYHTOM.

12.19 Bbicokne poCTBEpKHM CBaillHBIX (yHAAMEHTOB B  MpeAesax
CEHCMHMYECKOTO OTCEKa COOPYKEHMS CIEAYyET IPOEKTHPOBATH, KAaK IPABHIIO,
HEIPEPHIBHBIMU B BUJI€ MOHOJIUTHBIX KeJI€300€TOHHBIX IIUT. HU3kue pocTBepku
IO/, HECYIIIMMHU CT€HAMM WM KapKacOM COOPYKEHUH PEKOMEHAYETCS BBIITOJIHSATH
HEIpPEPHIBHBIMU B MpeJieNaX OTCEKa B BUJIE MOHOJHUTHBIX KE€I€300€TOHHBIX MIIUT
WJIY TIEPEKPECTHBIX JIEHT.

1220 B cayuasx, nomMuMo YykazaHHbix B 12.16, pexomeHayercsi B
CEHCMUYECKUX paillOHaX MPUMEHATHh CBaliHble (YHIAMEHTBHI C TPOMEKYTOUHOU
NOJYIIKON U3 ChITyYUX MaTepuaoB (I1eOHs, rpaBus, ecKa KPYMHOIO U CperHel
KPYITHOCTH).

12.21 TlpounoctHbie u AehOpMAIIMOHHBIE XapaKTEPUCTUKU MaTepuaia
MOAYIIKHU JTOJDKHBI COOTBETCTBOBATh TpeboBanusim CII 22.13330. IIpu ycrpoiicTBe
IIPOMEXKYTOYHOM MOAYILIKHU U3 IECKOB KPYIIHBIX U CPEAHEN KPYITHOCTH IUIOTHOCTD
CyXOT0 TPYHTA JI0OJKHA COCTABIIATH He MeHee 1,65 T/m3,

TonmmHa NpoMeXyTOUYHOW MOMYIIKK JOJKHA COCTaBIATh HE MeHee 0,4 M wu,
Kak MpaBujio, He npeBbimath 1,0 M. Uem Bhillie Harpyska, nepeaaBacMasl Ha CBau,
TeM OOJIbLIEH PEeKOMEHAYETCS MPUHUMATH TOJIIUHY MPOMEKYTOYHOU MOMYIIKH.
[1naHOBBIE pa3Mepbl MPOMEKYTOYHOU MOTYIIKU JTOJKHBI OBITh OOJIBIIIE MIIaHOBBIX
pa3MepoB CBAMHOIO pOCTBEPKA HA BEJIMYMHY HE MEHEE TOJIIIMHBI TOAYIIKH.

YCTpOMCTBO NMPOMEKYTOUHBIX MOAYIIEK CIEAYET BBINOJIHATH C MOCIOWHBIM
yiuioTHeHueM B cootBeTcTBuU ¢ CIT 45.13330.

12.22 Tlpu mOpoeKTHUPOBAHWU CBAWHBIX (PYHIAMEHTOB C MPOMEKYTOUHOMN
NOJYIIKOW PEKOMEHIYeTCs MpeaycMaTpuBaTh YCTPONCTBO KeJIe300€TOHHBIX
OT'0JIOBKOB, MOKPBIBAIOIIMX T'OJIOBBI CBAll M CIIyXallux Juisi 6ojiee paBHOMEPHOM
Iepeayu Harpy3oK 4epe3 MpoOMeXyTOUHYI0 noaywky. KoHcTpykuus, pasmepsl u
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apMUPOBAHUE OTOJIOBKOB JOJDKHBI 3aBHUCETh OT IlIara CBad, UX MONEPEUYHOTO
pa3Mmepa, BEIMYMHBI Harpy3ok, NEpPeAaBacMbIX Ha CBaW, TPYHTOBBIX YCJIOBUH H
TONIIUHBI NOAYIKH. KOHCTpYKIMHM OrOJOBKOB JOIYCKAE€TCS HM3rOTABIMBATH W3
cOOPHOTO U MOHOJIUTHOTO KeJI€300€TOHOB.

12.23 B ciiyyae HaiMuusi B MHXEHEPHO-TEOJOTMUYECKOM CTPOCHUH IUIOLIAII0K
CIaObIX BOJIOHACHIIICHHBIX TPYHTOB, CKJIOHHBIX K JUIMTEIBLHBIM JAceopMaiusmM,
YCTPOWCTBO  MPOMEXKYTOUHBIX MMOJIYIIEK JOIyCKAeTCA, €CIM B  IMPOEKTE
NPEeIyCMOTPEHO  TOPU30OHTAIBHOE  ApPMHUPOBAHWME  OCHOBAaHUS  PYJIOHHBIMHU
TE€OCUHTETUYECKUMHU MaTepualiaMu. Takoe apMUpOBaHKE JOJLKHO pacioiararbCs Hajl
OTOJIOBKAMH CBail U MO3BOJISITh M30€KaTh HEPABHOMEPHBIX OCAJIOK MPOMEKYTOUHON
NOIYIIKA B MEXCBaiHOM mpocTpaHcTBe. [Ipu mpoekTupoBaHUM apMUpPOBaHUS B
rpyHte cnenyet yuntsiBath CII 22.13330.

12.24 Pacuer cBaii, BXOAJIIUX B COCTaB CBaiiHOro (yHIaMEHTa C
MIPOMEXKYTOYHOM TMOJYIIKOW, HAa TOPU3OHTAIBHBIE HArpy3KH JOIYCKAeTCsl He
BBINOJHATh. Hecylryto cmocoOHOCTh Takux CBail, padOTaroIMX Ha CHKUMAIOIIYIO
Harpy3Ky C Y4YeTOM CEHMCMHYECKMX BO3JCHCTBHM, CJIEIyeT ONpEAcisiTh B
COOTBETCTBUM C 12.6; mpu 3TOM COMNPOTHUBICHHE TPyHTa HEOOXOJUMO YUYUTHIBATH
BJIOJIb BCEl OOKOBOM IMOBEPXHOCTH CBaw, T. €. hg = 0.

12.25 Ilpu npoeKTUpOBaHUH (PYHIAMEHTOB C IMPOMEKYTOUHOM MOMYLIKON
cnenyer yuuteiBath CII 22.13330, B 4acTu NPOEKTUPOBAHHS OCHOBAHUU
COOPY’KEHUH, BO3BOJIUMBIX B CEICMUYECKHUX palOHAaX.

Bo Bcex ciydasx cieayeT BBIIOJHATH MPOBEPKY HECYLIEH CIOCOOHOCTU
OCHOBAaHMSI Ha CIBUI 1O MOJOIIBE POCTBEPKA HA KOHTAKTE C MPOMEXKYTOUHOM
NOAYUIKOM Mpu HauOosiee HEOJIaronpusaTHOM OCOOOM COYETAaHWU Harpy3ok. B
3aBUCUMOCTH OT HAJM4YMS CJIOEB THAPOU3OJSILIMM M TMOATOTOBKH KO3(PQPUIMEHT
TPEHMsI NPU NPOBEPKE HA CIABUT JIOJDKEH COOTBETCTBOBATH HamOoJee OMacHOu
MOTEHIUAJIBHOW TMOBEPXHOCTU CIBUra, €ro ClIeAyeT NPUHUMATh B pacueTrax He
ooxee 0,4.

12.26 Tlpu pacuete cBaliHbIX (YHIAMEHTOB C TPOMEKYTOUYHOM MOMYIITKOH T10
nedopmarsaM  ocanaky (yHaaMeHTa CclIeAyeT BBIUMCIATH KaK CYMMY OCaIKH,
OTIpe/ieNIieMO B COOTBETCTBUU C TIOJpa3AesioM 7.4, U BEPTUKAJIBHBIX AepopMaruii
MPOMEKYTOUHOMN MOTYIIKU PU JEHCTBUA OCHOBHOTO COYETaHUS HATPy30K.

13 OcoGeHHOCTH TIPOEKTHMPOBAHUSI CBAWHBIX (YyHIAaMEHTOB Ha

3aKAPCTOBAHHBIX TEPPUTOPHUSIX

13.1 CgaiiHble (QyHIAaMEHTHI, yCTpauBaeMble Ha 3aKapCTOBAaHHBIX
TEPPUTOPUSX TIPU HOBOM CTPOUTEIBCTBE H  PEKOHCTPYKIMH, JIOJDKHBI
MPOEKTUPOBATHCA C YYETOM BO3MOXKHOTO PAa3BUTHS KAapCTOBBIX MPOIECCOB B
MacCHUBE BOJIOPACTBOPUMBIX MOPOJ (IIOJIOCTH, KaBEPHBI U T. I1.), B 3aJIeTalouIeil HaJ
HUMH TPYHTOBOM Touie (30HbI PAa3yIUIOTHEHHS M T. I.) U BO3MOXKHOCTHU
oOpa30oBaHUs KapCTOBHIX JiepopmaIiuii — mpoBajoB M OCEIaHUM.
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13.2 Ilpu npoeKTUpOBaHUM CBaWHBIX (PYHIAMEHTOB Ha 3aKapCTOBAHHBIX
TEPPUTOPUSIX CIEAYET 0OecrieunBaTh X MPOYHOCTH (C YU4ETOM M3rubda OT pa3BUTHUSA
KApCTOBBIX TMOJIOCTEH) M YCTOMYMBOCTh C YYETOM OOpa30BaHUA KapCTOBBIX
nedopmalii  Kak HEMOCPEJCTBEHHO I10J HUKHUM KOHIIOM CBail, TaKk U B
MIpOpE3a€MOM HMH TPYHTOBOM MaccuBe. ClielyeT Y4YWUThIBATH BO3MOYKHOCTH
NPOSIBICHHUS] ~ KapcrooOpa3oBaHMsT ~ HAa  TEPPUTOPUHM,  HENOCPEICTBEHHO
IPUIETAOIIEN K IJIOMAAKE CTPOUTENBCTBA. [ IpOEKTUpOBaHNE CIIEYET BBINOJIHATD
¢ yuerom CII 499.1325800.

133 O0beM U CcOCTaB MHKEHEPHO-T€OJOTMUECKUX M3bICKAHUW ISt
NPOEKTUPOBAHUA CBailHBIX (YHIAMEHTOB Ha 3aKapCTOBAaHHBIX TEPPUTOPHIX
JOJDKHBI Ha3HadaTtbcsl ¢ ydyertoM 4.6 W TpeOOBaHM K NPOEKTHPOBAHUIO HA
3aKapCTOBAHHBIX TeppuTopusx cornacHo CII 22.13330.

13.4 Ilpu pa3paboTke mpoekTa CBaWHBIX (YHAAMEHTOB HEOOXOJUMO
YCTaHABJIMBAaTh KATErOPUIO ONACHOCTH IUIOMIAJKH CTPOUTEIBCTBA B KapCTOBO-
cybdoznonnom otHomeHuu corsacHo CIT 22.13330, BBISBIATH BO3MOYKHBIC THITBI
KapCTOBbIX  JeopmManui, OIIPENEIATh HEO0XOIUMOCTh IIPOBEICHHUS
IIPOTUBOKAPCTOBBIX MEPOIPHUITHI.

13.5 Jlnsa ompeneneHust TuIla KapcTOBbIX JAedopmaruii (mpoBajd WM
OCEllaHW€) M TMapaMeTpPOB, HUX XapaKTEPHU3YIOUMX, HEOOXOAUMO OIpPEAENSTh
FEOMETPUYECKUE MapaMeTpbl KAPCTOBOM MOJIOCTH B BOJOPACTBOPUMOM TOPHOMU
nopojie, Npu O0O0pa30oBaHUU KOTOPOM BO3ZHUKAIOT KapCTOBBIC jAedopmaiuu,
corimacHo CII 22.13330. IIpu 3TOM AOMYyCKAaeTCAd YUCICHHOE MOAEIMPOBAHUE C
MPUMEHEHUEM alTPOOMPOBAHHBIX T€OTEXHUUYECKUX MPOrPAMM.

13.6 Pa3smep u nosiokeHHe KapCTOBOM MOJIOCTH B BOAOPACTBOPUMOW TOPHOU
MOPOJE JTOJKHBI ONPEAENSITHCS C YUYETOM HauOoJiee HeONAronpusiTHOrO y4acTka
Ha pa3pe3e U CKOpEWIlIero HacTYIUICHHs NMPOBaJooOpa3oBaHMs MEPEKPbIBAIOIIEH
TOJIIIM TPYHTOB C OOpa30BaHHWEM KapCTOBBIX AedopManuii, B T. 4. C YUYETOM
MPOEKTHBIX MMapaMETPOB CBAMHBIX (PYH/IaMEHTOB (TIyOWHA, TUaMETp U IIar cBai).
[Ipu nmpoBeneHNN pacyeTOB CIEAYET YUYUTHIBATH BO3MOXKHYIO IMHAMUKY Pa3BUTHS
KAapCTOBBIX MOJIOCTEH C y4ETOM CKOPOCTH PAaCTBOPEHHsI TOPHBIX MOPOJ COIJIACHO
CII 22.13330.

13.7 Ilpu TOpPOEKTHPOBAHUU CBAWHBIX (PYHIAMEHTOB Ha YyYacTkax,
OTHECEHHBIX K KaTEropusiM MOTEHIMAJIbHO OMACHBIX MJIM OMACHBIX B KapCTOBO-
cy(pdO3MOHHOM OTHOILIEHWU, M HEOOXOAUMOCTH MPOBEACHUS KOHCTPYKTHBHBIX
MPOTUBOKAPCTOBBIX MEPONPUITHI PEKOMEH 1y ETCSI:

- BBITIOJIHATH PACUETHI C YYETOM UCKIIIOUEHHS CBall B 30HE ITpOBaJia U3 paboThl
dbyHnamenTa (BBICKQJIb3bIBAaHUSI CBail) — TMpPU BO3MOXHOCTH OOpa3oBaHUs
KapCTOBBIX AehOopMalHiil MO TUITY «ITPOBAIDY;

- YYHUTBIBaThb BO3MOYKHOCTb TIOSIBJIEHHMS IPOBAJOB I0J KOJIOHHAMH,
MEPECCUCHUSIMU CTEH, yTJaMU COOPYXKEHUH, B cepeauHe OONbIIe W MeHbIIeH
CTOpOH;

- peayCcMaTpuBaTh, Kak MPaBUIIO, BO3MOKHOCTh BBICKAJIb3bIBAHUS CBail, a B
cllydae HEOOXOIUMOCTH YCTPOMCTBA JKECTKOTO Y3Jia COINpPSDKEHHS CBau C
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POCTBEPKOM — YYHTBIBaTh AOIMOJHUTEIbHBIE HAarpy3KH OT CHJI OTPULATEIBHOIO
TPEHUS, BO3ZHUKAIOIIETO BCIEACTBUME OOpa30oBaHUsI KapCTOBBIX Aedopmaruii — B
y3JI€ CONPSIKEHUSI CBAll C POCTBEPKOM.

13.8 IIpu npoeKTUpPOBAaHUU CBAl C ONMMPAHUEM HA BOJAOPACTBOPUMBIE TOPHBIE
MOPOJIbl HA YYacTKaX, OTHECEHHbIX K KAaTErOopusM ONAcCHbIM B KapCTOBO-
cy(pPo3rOHHOM OTHOIIIEHUH, CIAETYET C MOMOIIBIO0 T€OTEXHUUECKUX MEPOTPHUSITHI
(TaMIOHUPOBaHUE, UHBEKTUPOBAHNUE U APYTHE MEPOINPUATHS, BBIIOIHAEMBIE IS
TOPHOM TOpPOABI HUXKE TOpLA CBaul M, NPU HEOOXOJUMOCTH, B TPYyHTaxX BBIIIE
TOpIa) oOecreurnBaTh MCKIIOYEHUE CYIIECTBYIOIIMX MOJIOCTEH U oOpa3oBaHUE
HOBBIX IIOJIOCTEW B BOJOPACTBOPUMOM T'OPHOM IOPOJE U B IPYHTaX MOKPOBHOM
TOJIIIM C TOCIEIYIOIIUM TEPEBOIOM IUIOIMIAIKA B KaTeropuio Oe30macHOd B
KapcToBO-Cy(p(po3UOHHOM  OTHOIIEHUH. [IpoekTHpoBaHHe C MPUMEHEHUEM
COOTBETCTBYIOIIMX  KOHCTPYKTHMBHBIX  HPOTHUBOKAPCTOBBIX  MEPONPUSITUI
JIOMyCKAaeTCsl MpPU ONHUPAHUM CBAail Ha TPYJHOPACTBOPUMBIE IMOPOJBI IpHU
COOTBETCTBYIOILIEM PAaCYETHOM OOOCHOBAaHMM C YYE€TOM pPacuUeTHBIX MapaMeTpOB
KapCTOBBIX JehopMaruii.

13.9 B ciyyae mpope3ku KapCTYIOIIUXCS MOPOJ CBasMU C OIMPAHMEM UX B
CIIOM, TJIe¢ KapcTooOpa3oBaHHME HCKIIOYEHO, CJIEAYyEeT YUWUTHIBaThb BO3MOXKHOCTb
BO3HMKHOBEHHUSI CUJI HETaTUBHOTO TPEHUs OT Je(opManuil TpyHTOBOIO MaccHBa
HaJl KapCTOBOM MOJIOCTHIO. [lapaMeTphl Takoro BO3AEHUCTBUS CIEAYET OMPEICIATh
0 pe3yJbTaTaM YHCICHHOIO MOAECIHPOBAHUS.

13.10 Ilpm pasBuTHM KapcTa B HEPACTBOPUMBIX WU TPYIHOPACTBOPUMBIX
TOPHBIX MOPOJAX JIOMYCKAETCS ONpPENeNsATh 3HAUEHHE CHJI HETaTUBHOI'O TPEHUS,
nepeaaBaeMbIX Ha cBau (pucyHok 13.1, @) m 3HaYeHUE JOMOTHUTEIBHBIX YCHIIAN
or m3ruba cmaii (pucyHok 13.1, 6) Ha OCHOBAaHMM pPaCUYETHBIX ITAPAMETPOB
KapCTOBBIX JlehopMaliiii, TOJYUYEHHBIX C YYETOM CKOPOCTH PACTBOPEHMSI TOPHBIX
IIOPOJ ¥ BEJIMYMHBI CPOKA )KU3HEHHOTO LIMKJIA COOPYKEHUS.

1- CBasd; 2 —30Ha Pa3BUTHA HETATUBHOI'O TPCHUS, 3- KapCTOBas MMOJOCTb

Pucynok 13.1 — CxeMbl MeXaHH4€CKOI'0 B3aMMO/IeHCTBHS CBaii ¢ KAPCTOBBIMM MOJIOCTAMH
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13.11 Ilpu xapctoBbIX aAchopMalUsIX B BHUJE OCEJAaHUS TOBEPXHOCTH
JIOTIyCKaeTCsl MPUMEHATh METOAUKY pacueTa COOpPYKEHHH Ha MoApadaTbIBaEMbIX
TEPPUTOPUAX COTJACHO pasneny 11, ¢ ydeTroM HpOrHO3UMpPYEMBIX KapCTOBBIX
nepopmanuii. IIporHo3 crieayer OCYLIECTBIATh HAa OCHOBAaHUU UHCIEHHOIO
MOJEIUPOBAHUS.

13.12 Ilpu mpoOEKTUPOBAHWU CBAMHBIX (PYHIAMEHTOB Ha 3aKapCTOBAHHBIX
TEPPUTOPUSAX HEOOXOAUMO TpPEayCMaTpUBaTh TMPOBEACHHE T'€OTEXHHUECKOTO
MOHHMTOPUHIA B MPOIIECCE CTPOUTENHCTBA M MOCTOSIHHBIX CUCTEM HAOIIOACHUS Ha
cTaauu 3Kkcruryatanuu corinacHo CIT 22.13330.

13.13 Jns coopyxennii kinaccoB KC-2 u KC-3 npu ycinoBuM BBITOTHEHHUS
F€OTEXHUYECKUX TMPOTUBOKAPCTOBBIX MEPONPUATHA B BHJE LEMEHTalUUU
KApCTYIOLMXCSl TOPOJ WM IOKPOBHOM TOJIIM HaJ KapCTYIOIIMMUCS MOPOAaMu
IPOEKTUPOBAHNUE CBAWHBIX (PYHIAMEHTOB [OIYCKAETCs BBINOJHATH 0€3 yuera
KapCTOBOM OIACHOCTH.

[IpOEKT TreOTEXHMYECKUX IMPOTHUBOKAPCTOBBIX  MEPONPHUATHI  JTOJKEH
IIPENyCMaTpuBaTh HCKIIOUEHUE KapCTOBBIX MPOSBICHUN KaK B OCHOBaHUU
cBallHOro (QyHJaMeHTa, TaK W 1O BCEH IUIOWAAM YCJIOBHOTO CBalHOTIO
dbyHIaMeHTa.

13.14 Jlns cBailHBIX (YHIaMEHTOB MOCTOBBIX ONOpP B 30HE pa3BUTHS
KapCTOBO-CY(D(PO3MOHHBIX MPOILIECCOB JOMYCKAETCS MPUMEHEHUE BUCSYUX CBall U
CBali-CTOEK C >KECTKOM 3a/1enkoi ux B pocTBepke. [Ipu 3TOM cBaiiHblil (hyHAAMEHT
ONOpBl  MOCTa CJEAyeT IIPOEKTUPOBATh C YYETOM BO3MOXKHOCTH, IIpHU
CTPOUTEIBCTBE M JAJbHEWIEH 3KCIUTyaTallud COOPYKEHHsSI, BbIXOJA M3 padOThI
CBail, OMAJAIOINX B OINPEAECIECHHBIM PacyeTOM IuaMeTp npoBana. OyHAaMEHT
JOJKEH MPOEKTUPOBATHCS C YUETOM JIOTIOJIHUTENILHOM Harpy3Ku Ha (PyHIAMEHT OT
IPYHTa M Beca CBal B 30HE IMpoBala. Harpy3ku, BO3HUKAKOIIUE IPU
B3auMoOJeiicTBre (yHIAaMEHTOB M MpoBaja, CIEAyeT paccMaTpuBaTh B 0COOOM
couetanuu. [Ipu sTOoM, eciau B XoJe H3bICKAaHUHN 3a(UKCHPOBAHBI MPOBAJIbBI
WHCTPYMEHTA B KaPCTYIOIIMXCS [TOPOJAaX, B IPOEKTE CIEAYET MPEAYCMATPUBATH UX
nemeHTanmio. Eciv B XoJe M3bICKaHMM MpoBajibl OypoOBOrO HMHCTPYMEHTA HE
(UKCUpPOBANUCH, JOMOJHUTENIBHOE BIUSHUE JIOMYCKAETCs ONpENeNsaTh Ha
OCHOBAHWH YUCIEHHOI0 MojenupoBanus ¢ yuerom CII 22.13330 u 13.10.
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Ipunoxenune A

MeToanKa OLeHKU KOHCTPYKTHBHOM M IKOHOMUYECKON 3(PPEeKTUBHOCTH
TeXHUYECKUX pelieHn PYyHIAMEHTHbIX KOHCTPYKIHA

A.1 Onenka 3¢gdextuBHOCTH (HYHITAMEHTHBIX KOHCTPYKLMH BBIOJHACTCA B
CHEYIOIIEN TOCIE0BATEIBHOCTH

- ompezenieHne TpeOOBaHU MO KOHCTPYKTHUBHBIM MOKa3aTeNsIM 00eCTIeYeHHS
MEXaHUYECKON/KOHCTPYKTUBHOM O€30MacHOCTH 0OBEKTA;

- ONpPEJECICHUE HArpy3KH Ha OCHOBAaHHME, OTACIbHBIM 3JIEMEHT CBaWHOTO
dbyHaamenTa (cBasi, sSIMeKa/y4acTOK CBAaifHOTO (PyH/IaMEHTA);

- OIpEJENICHHE BO3MOXHBIX BAPUAHTOB (PYHJIAMEHTOB C YYETOM HAarpy3Ku U
VHXEHEPHO-TEOJOTNYECKHUX YCIOBUMN IIIOIAKH.

A.2 Ha3HayeHHWe KpHUTepPHEeB KOHCTPYKTUBHOH J(PPeKTUBHOCTH U
onpejae/ieHue COOTBETCTBYIOLIUX YACTHBIX KOI(PPUUMEHTOB KOHCTPYKTHBHOU
3¢ GeKTUBHOCTH AJIs1 BADUAHTOB (PYHAAMEHTHBIX KOHCTPYKIUI

B kadectBe KpuTepueB KOHCTPYKTHBHOM 3()(PEKTUBHOCTU HCIONb3YIOT
IIOKAa3aTelId, ONpENesieMble pacueTaMu IO IPEAEIbHBIM COCTOSIHUSAM IIE€PBOM H
BTOPOM TPyIIIL:

- HECYLIYIO CLIOCOOHOCTH CBau MO IPYHTY;

- HECYUIYIO CLIOCOOHOCTh CBau MO MaTepUay;

- 0CaJIKy CBaiHOTO (pyH/JIaMEHTa/CBau;

- MOKa3aTel HEPaBHOMEPHOCTH OCaJOK (OTHOCUTENbHAs Pa3HOCTh OCAOK,
KpEH).

[Tocne BbIOOpa KpUTEpUEB KOHCTPYKTUBHOM 3P (HEKTUBHOCTH /1711 BOZMOMXKHBIX
BApUAHTOB CBalHBIX (PYHIAMEHTOB OMNPEACISAIOT YacTHbe KOA(hOUIIMEHTHI
KOHCTPYKTHUBHOM 3 dekTuBHOCTH (Tabimia A.1).

T a6 n1nu g a A.l1 — Omnpenenenue 4YacTHbIX K0IGUUHMEHTOB
KOHCTPYKTHUBHOM 3¢ PeKTHBHOCTH
YactHbll KOOPHULIUEHT
. . TpeOyemoe wim (b 9
Kpurepuii KOHCTPYKTHBHOM KOHCTPYKTHBHOU
peensHoe
3¢pEKTUBHOCTH SHAYCHIE 3P HEKTUBHOCTH
Ki(Ki>1)
1 Hecymast ciocoOHOCTH 10 TPyHTY Fqg Fd,rpes K1 = Fq/Fdmpes
CBaM/CBAfHOTO OCHOBaHHUS
2 Hecymiast ciocOOHOCTH 110 MaTepHAIy Fm,1pes K2 = Fm [Fmpes
Fm cBan/cBaiiHOr0 OCHOBaHHS
3 Ocajnka cBan/pyHaamMenTa S Spen K3 =2 —S/Supen
4 OTHOCUTENBHAS Pa3HOCTh OCAIOK ASnpen K4 =2 — AS/ASupen
cBaifHoro gpynaamenta AS
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A.3 Omnpenenenue KO3I(PPUUUEHTOB KOHCTPYKTHMBHON 3((PEeKTHBHOCTH
K> 1jis Kaka0ro BapuaHTa GyHIaMEeHTHBIX KOHCTPYKIMH

B 3aBucuMocTu OT TpeOOBaHUM, MPEABIBIAEMBIX K 00BEKTY, 000OIICHHBII
ko3P dunreHT 3PHEeKTUBHOCTH MO KOHCTPYKTUBHBIM TpeOOBAHUSAM IS KaXKIOTO
BapuaHTa (yHJIaMEHTa OIpeAeNaioT no tadmune A.l — mpou3BeJeHUE YaCTHBIX
K03 UITUEHTOB KOHCTPYKTUBHOM 3(PPEeKTUBHOCTU

K, = K1 (Bapuant) K; (Bapuanr)... (A.1)

Haubonee >pPexkTuBHBIM MO KOHCTPYKTUBHBIM TPEeOOBAaHUSIM MPUHUMAIOT
BapHaHT, UMEIONTNI HanOoJbIee 3HaueHue kodpdumnmenta Ky ,.

Yacruerii kodpdunment Ki (I = 1..4) mna nyHktoB 1-4 Tabmumsl A.1 u
COOTBETCTBEHHO 00001meHHbI K03 PuuneHT Ky, TOMKHBI YAOBIETBOPATH
YCIIOBHUIO

Ki; KK.:) > 1. (A2)

[Ipu olileHKEe BapuaHTOB CJIEIYET NPUHUMATh TEXHUYECKUE PEIICHUS, peaTbHO
OCYIIECTBUMBIE C TOUKU 3PECHUS UCTIOTHEHUS HA TAHHOM OOBEKTE.

Ompenencane K03 UIIMEHTOB 3KOHOMHUYECKOW 3 dekTuBHOCTH K, IS
KQKJI0TO BapraHTa (GyH/IaMEHTHBIX KOHCTPYKIIMM BBIMOJIHSIOT 10 hopMyIie

K:).a = 1_[yc, MakKc / Hyc,B; (A3)
rae Ilycuae — MakCUMalbHOE 3HAY€HHE YIEIbHOW CTOMMOCTH (PYHIAMEHTHBIX
KOHCTPYKITUH JJII paCCMaTPUBACMbIX BApUAHTOB;
1y, — 3HAUEHUE YAECTHHONU CTOMMOCTH (PYHAAMEHTHBIX KOHCTPYKIMU AJIS
Ka)XJIOTO BapHaHTA.
IToxazarens yaenbHoi croumoctu yeuneHus e (Ilye,vae WM Iye,s), py0./xH,
OTpeNeIAIoT 1o hopmyJie
Ily. = C/N, (A.4)
rne C — 3HadyeHne OOOOIIEHHOW CTOMMOCTH PaldOT MO YCTPOWCTBY CBaHOTO
dbyHIaMEeHTa WM CTOMMOCTh PabOT MO YCTPOMCTBY dJE€MEHTa CBAHHOTO
dbyHIaMeHTa 1711 OJTHOTO U3 BapUaHTOB, PyoO.;

N — 3HaueHue 0000IIEHHON HArpy3KH Ha CBAWHBIA (YHIAMEHT WM DJIEMEHT

cBaiiHOTO (hyHAaAMEHTA, MPUHATHIN JJI1 CPAaBHEHUS BApUaHTOB, KH.

O060011eHHasT CTOUMOCTDH padOT MO pacCMaTPUBAEMBIM TIPH MPOEKTUPOBAHUU
BapuaHTaM WIKM CTOUMOCTh pabOT MO YCTPOWCTBY DJJEMEHTa CBAHOTO
dbyHIaMEHTa MOXET OBITh OMpeJeeHa M0 00BhEKTaM-aHAJIOTaM WJIH CIMHHUYHBIM
paciieHKaM Ha MPOU3BOJICTBO padoT.

HaunGomnee 3p¢GeKTUBHBIM 10 SKOHOMHUYECKUM TpPEeOOBAaHUSIM MPUHUMAIOT
BapUaHT, UMEIOUMH Oojbliee 3HaueHHEe Kod(pdulMeHTa HSKOHOMHUYECKON
s dextuBHOCTH K 5.
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A.4 OmnpenejieHre MHTErpajbHBIX KOIP(PUUUEHTOB 3(PPeKkTHBHOCTH U
OKOHYATEJbHBIA BHIOOP BaApHAHTA PYHIAMEHTHBIX KOHCTPYKIUIA
[To 3HayeHMsM KOIPPUIMEHTOB KOHCTPYKTHUBHOH U OIKOHOMUYECKOU
3¢ (HEKTUBHOCTH  BBIMOJHSIOT OIEHKY J((EKTUBHOCTH TI0 HHTETPaIbHOMY
ko3 dunmrenty s3pdexktTuBHOCTH Ky 111 OLICHUBAEMBIX BApUAHTOB 1O (popMyIie
K, (Bapuanr) = K, (Bapuant) K . (A.5)

HaunbGonee »ddexkTHBHBIM NPUHUMAIOT BapHaHT C OOJBIIMM 3HAYCHUEM
koddurmenta K.

100



CII 24.13330.2021

Ipusnoxenue b

Pacyer cBail Ha COBMeCTHOE IeCTBHE BEPTUKAJIBLHON U TOPU30HTAJIbHOM CUJI
A MOMEHTA

b.1 Pacuer nomkeH BKIOYaTh B Ce0S TMPOBEPKY CEUYEHHW CBail IO
IIPEAEIbHBIM COCTOSIHUAM NEPBOM M BTOpoM rpymm. [Ipu mpoBeneHun pacyeToB
coopyxennii kareropun KC-3 pekoMeHIyeTcss MpenMyIIeCTBEHHO HCIOJIb30BaTh
KOMITBIOTEPHBIE TPOrPAMMBI, OMHUCHIBAIONIME MEXAHMYECKOE B3aUMOJCICTBUE
CBAll M MPWIETAIOWIETO TPYHTOBOIO MAacCHMBA B HEIMHEWHOW mnocTaHoBKe. [lpm
3TOM pacyeThl JOJHKHBI MMPOXOIUTEH 00sI3aTEIbHYIO BepU(UKAIIMIO C pe3yIbTaTaMu
pacuera mo b.4-b.8. lna coopyxenuit kareropuii KC-1 u KC-2 nomyckaercs
IPUMEHEHHUE pacCUYETHBIX CXEM, ONMCHIBAIOIIUX B3aUMOJEWCTBUE Oalaku U
yOpyroro oOcHoBaHus (0anka Ha yOpyroM OCHOBAaHUM C IEPEMEHHBIM
KO3 bULIHMEHTOM TIOCTEIIH ).

Pacuer cBaii, cBaii-000Ji04eK U CBaii-cTOJI00B (Jajiee — cBav) HA COBMECTHOE
JEHCTBUE BEPTUKAIBHBIX U TOPU3OHTAJIBHBIX HATPY30K U MOMEHTOB JIOIYCKAETCS

ITPOBOJUTE B COOTBECTCTBHHU CO CXGMOﬁ, HpHBGIICHHOﬁ Ha PUCYHKEC b.1.
ITpumeuanue— [Ipu pacuere 0mOp MOCTOB BO BCEX CIyYasiX JOMYCKACTCS MPHUMEHEHHE 3aBUCUMOCTEH,
npuBejcHHbIX B b.4-5.8.

Pucynok b.1 — Cxema Harpy3ok Ha CBaIo

b.2 PacyeT no npeneabHOMY COCTOSIHUIO NIEPBOM T'PYIIIBI JOHKEH BKIOYATh
B ce0s MPOBEPKY CEUEHUM CBail MO MPOYHOCTH, MO OOpPa30BAHUIO M PACKPHITUIO
TPEIIMH HAa COBMECTHOE JIEHMCTBHUE PACUYETHBIX YCWIMH: CKUMAIOIIEW CHIIbI,
M3rUOAIOIIEr0 MOMEHTAa M TEepepe3bIBaAIOIICH CUJIbl. YKa3aHHBIA pacueT CBau
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JIOJKEH BBIMOJHATHCS B 3aBUCUMOCTH OT MaTepualia CBali B COOTBETCTBUHU C
paznenom 7.

b.3 Pacuer mo nmnpenenbHOMY COCTOSIHUIO BTOPOW TPYIIbl CBOJMUTCS K
MPOBEpPKE  COOJIOJIGHHS  YCIOBUM  JIOMYCTUMOCTH  PAcCyeTHBIX  3HAYCHUU
TOPU30HTAIBHOTO MEPEMEILICHUS F0JIOB CBAll M yTJIa X TOBOPOTA:

Up < Uy; (b.1)

Vp < WY, (b.2)

rac Up, Vp — PpacCdCTHbIC 3HAYCHHS COOTBECTCTBCHHO T'OPH30HTAJIBHOIO
NEpEMCIICHMA I'OJIOBBI CBAXU, M, H YI'JIa €€ IIOBOPOTA, pall;

Uy, Yu — MpCACIbHBIC AOITYyCTUMBIC 3HA4YCHUA COOTBETCTBECHHO

TOPU3OHTAJIBHOTO IIEPEMCIICHHNA T'OJIOBEI CBaW, M, 1 yIJIa €C II0BOPOTA,

pan.

3HaueHus Uy ¥ Yy JTOJDKHBI 331aBaThCs B MPOEKTE M3 YCIOBUS HOPMaJIbHOU
DKCILTyaTallMi POEKTUPYEMBIX CTPOUTEIBHBIX KOHCTPYKIIUI COOPYKEHUS.

b.4 Tlpu pacuere cBail U CBallHBIX KyCTOB C IIPUMEHEHUEM KOMIIBIOTEPHBIX
IporpaMM, peaiu3yloIuX MOJENN CIUIOIIHON cpeibl, 0 OOKOBOW MOBEPXHOCTU
cBall cineAayeT BBOAUTh HHTep¢elcHble 3yeMeHThl. CBoMHcCTBAa HMHTEPEHCHBIX
3JIEMEHTOB JOJDKHBI Ha3HAYAThCS C YUETOM Ko3(puiMeHTa ycinoBuidi paboThkl CBau
Yrf IO TaOmHUIIE 7.6.

b.5 Pacuersl o onpeneneHunto NpOYHOCTH CBAald BCEX BUIAOB IIPU MPUMEHEHUHT
YIPOIIEHHBIX PACYCTHBIX CXEM CIEAyeT MPOBOIUTH ¢ yderoM (opmyisl (7.1) c
kodpdunrenTom aedopmaiuu o, 1/M, onpeaensieMbimM o popmyJie

5|Kb
o = /E_Iv (B.3)

rae E — Momynb yIpyrocti Matepuania csau, Klla (tc/m?);
| — MOMEHT HHEPIIUHM MTONIEPEYHOTO CEUEHUS CBau, M?;

b, — ycnoBHas mmpuHa cBam, M, IpUHHMaeMas PaBHOM: JJIsl CBail TUAMETPOM
crBosioB 0,8 M u Gonee b, = d + 1, a 1151 OCTaNBHBIX pa3MepoOB CeUCHUM
cBaii b, = 1,5d + 0,5, m;

d — HapyXHBIi JUaMETp KPYIJIOrO WM CTOPOHA KBAJPATHOTO, WU CTOPOHA
IOPSIMOYTOJIBHOTO CEYEHHUS] CBall B IIJIOCKOCTH, MEPICHIUKYISIPHOU K
JNENCTBUIO HATPY3KH, M.

b.6 Ilpu npuMeHeHnH B pacdyeTax CBail HA TOPU30HTAIBHYIO HAarpy3Ky CXEMBbI
OaJIku Ha YNpPyroM OCHOBAHMM MPUHUMAETCS, 4YTO 3HA4YeHHe Kod(dduimeHTa
MOCTENI JIMHEWHO pacTeT ¢ riyOuHo#. PacueTHwpie 3HaueHus kod(duiimeHta
MOCTEJIN ¢; TPYHTa Ha OOKOBOIl MOBEPXHOCTU CBAW JIOMYCKAETCS ONPEAEIAThH IO

dbopmyie
c, =% (5.4)

YCZ

rne K — kosdduuuent nponopuuonansaoctr, kH/mM* (te/m*), npunumaembiii B
3aBUCUMOCTH OT BHJIa TPYHTA, OKPY’KAIOIIETro cBato, 1o taonuie b.1;

Z — riayOuMHa pacmoyIO)KeHHUs CEYEHUs CBau B TPyHTE, M, JUIsl KOTOpPOH

onpenensercss K03 UITUEHT TMOCTENH, 10 OTHOLIEHUIO K MOBEPXHOCTH
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TPYHTa MPH BBICOKOM POCTBEPKE HIIM K MOJIOIIBE POCTBEPKA MPU HU3KOM
POCTBEpKE;
Yez — KOO GUIUEHT YCI0BHHA paboThI (Y. = 1).

Taoxunga B.1

Koapduument
Bun u xapakTepucTHKa rpyHTa, OKPYKAFOIIEro CBan nponopuroHanbHOCTH K,
kH/m* (te/ M%)
IMecku kpymabie (0,55 < e <0,7); raunsl u cyrimuuaka TBepasie (It < 0) 6000 — 10000
(600 — 1000)
[Tecku menkue (0,6 < e <0,75); necku cpenneit kpynuoctu (0,55 <e
<0,7), cynecu tBepabie (I < 0); TIIMHBI U CYTIIMHKA TYyTOIJIACTUYHbBIC 40006000
Y P y Y (400 — 600)
u nonyteepasie (0 < I <0,5)
ITecku meuteBateie (0,6 < e < 0,8); cynecu mactuanbie (0 < 1. < 2350 — 4000
0,75); rmuabl B cyrimHKY Msrkoractuaabie (0,5 < 1. <0,75) (235 — 400)
['nusbl u cyrmHkY Tekyderiactuatbie (0,75 <1 < 1) 1350 — 2350
(135 -235)
ITecku rpaBenucteie (0,55 < e < 0,7); KpynmHOOOJIOMOYHBIE TPYHTHI C 16750 — 33350
[IECYAHBIM 3aII0JTHUTEIEM (1675 — 3335)

IDIpuwmeudanune— Menpmue 3HadcHU KodpdunreHTa K COOTBETCTBYIOT 00Jiee BBHICOKAM 3HAUCHUSIM
MoKa3aTeysl TeKy4ecTH || TIHHUCTBIX TPYHTOB M KOA(OHUIMEHTOB MOPHUCTOCTH y TECYAHBIX T'PYHTOB, a OOJBIINE
3Ha4YeHUs Kod(hurnuenTa K — COOTBETCTBEHHO 0oiee HIU3KUM 3HAYCHHSM.

Jis TpyHTOB C MPOMEKYTOYHBIMH 3HAYCHHAMH XapakTepucTHK M | m e 3HaueHums koddoummenta K
OTIPENICIISFOTCS. MHTEPIIOIALINCH.

[Ipn pacuere OOMHOYHBIX CBal Ha JEWCTBHE TOPU30HTAIBHOM HArpy3KH
JIOMYCKAEeTCsl MMOJb30BAaThCAd CXEMOMW, BKJIOYAIOIIEH JHCKPETHBIE OIOpPhl C
NOCTOSHHBIM IaroM. CxeMa njisi MpOBENEHUs TAKUX PacyeToB NpPHUBEJEHA Ha
pucynke b.2, a. Ilpu sToM mar omop MOMKEH cOCTaBiIsATh HEe Oomee 0,25 M.

’KectkocTh 0HOM OMOpPHI oripeaenseTcs GopmMyoin

cz,i :@bp .hi*; (BS)

rae K(z) — 3nauenue xoadduiireHTa MpoONOPIUOHATLHOCTH B 3aBUCHMOCTH OT
CJIOSI TPYHTA;

hix — mar npy>XMHHBIX ONOP B MPUHSATOW PACYETHOM CXEMe.

Cxema ansi pacdera CBalHBIX KyCTOB MpuBeneHa Ha pucyHke b.2, 6. Ilpu
MPOBEICHUH PACUYETOB CJIEIyeT YUYUTHIBATh MOJATIMBOCTH OMNOpP OT ACHCTBUSA
BEPTUKAJIbHBIX Harpy3ok. JKecTKOCTb CBail NpHU pacueTe Ha BEPTUKAJIbHYIO
Harpy3Ky CIJIEIyeT ONpEAENsATbh B COOTBETCTBUM ¢ 7.4.4. 3HaueHHE «; OIHKHO
onpenenarbes mo b.7.
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a — CXcMa pacyera OJIMHOYHOM CBau,; 6 — cxeMa JyIst pacucTa CBall B COCTaBe KyCTa

Pucynok b.2 — Cxembl 1J151 pacuera cBai

b.7 Ilpu craTthyeckomM pacyeTre cBallk B COCTaBE KyCTa PEKOMEHIYETCS
YUYUATBIBATh UX B3aMMOJICMCTBUE. B 3TOM ciiydae nomyckaercsi MpOBOJUTh pacyeT
KaK JIJIsi OJJUHOYHOM cBam, HO KOA(hPuImeHT nponopruoHaibHocTu K yMHOXaeTcs
Ha MOHKAIOIINN KOd(DPHUIIUEHT o, ONIpeaesieMbli 110 hopmyie

2
d X: — X X: — X
=y, [ [11-—0789+0,229- " —0143 " | | |, (5.6)

i+ i G G

T€ Y. — KO3(D(DHUIMECHT, YUYNTHIBAIONINN YIJIOTHCHWE TPYHTA MPU TOTPYKEHUU
CBail 1 MPUHUMAEMBIN: Y. = 1,2 I 3a0MBHBIX CBall CIJIOIIHOTO CEYEHUS
U Y.c= | 175 OCTAJIbHBIX BUIOB CBaii;
d — qMaMeTp MM CTOPOHA MOIEPEYHOTO CEUCHHUS CBAH, M;
rij:\/(xi_xj)z_'_(yi_yj)zi (B7)
T1e Xi, Vi — KOOPJAMHATHI OCH I-i CBaW B IUIaHE, IPUYEM TOPU30HTAIbHAS HArpy3ka
MPWIOKEHA B HAITPABJICHUH OCH X;
Xj, Yj — TO e, I J-i cBam.
Ipoussenenue [| B Qopmyne (b.6) pacmpocTpaHsercs TOJIBKO Ha CBau
i
KyCTa, HEIOCPEACTBEHHO MPUMBIKAOIINE K I-# cBae.

IIpumeuanus
1 Jlnst omop MOCTOB B ciydasix, ecnu Fij < 3,0 d, wiu mose cBaif HECHMMETPUYHO, WM TIPH HAIUYAH B

COCTaBe ONOPHI HAKJIOHHBIX CBail, KOA(GQHUIHUEHT 0, JOMyCKaeTcsa NpUHUMATh paBHBIM 1,0.
2 3HaueHWe MOHMXAOMIETO KOd(pHUINEHTa 0 A KyCTOB M3 3a0MBHBIX CBal JOIYCKAeTCS OMPEAEISATH IO

Tabmuue B.2.
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Taoaxunga Bb.2

UYucno cait B | 3naueHus Ko uirieHTa B3aNMOBJIHMSIHUS CBAil 0l IPH I1are cBail, paBHOM
rpyimie N 3d 4d 5d 6d
3 0,649 0,737 0,813 0,881
4 0,626 0,713 0,800 0,858
6 0,585 0,673 0,751 0,821
9 0,539 0,628 0,708 0,781
12 0,504 0,596 0,678 0,755
16 0,470 0,566 0,654 0,736
20 0,446 0,546 0,640 0,729

b.8 B03MOXHOCTh IPUMEHEHUSI JIMHEUHBIX 3aBUCUMOCTEN MPU pacyeTe CBai
JIOJDKHA TIPOBEPSTHCS IO YCIOBUIO OIPAHUYEHHS PACUYETHOrO JABJICHUS Gy
OKa3bIBAEMOI'0 Ha TPYHT OOKOBBIMU IMOBEPXHOCTIMHU CBail

Oz <MiM2 u (Y12tg@, + &cq), (b.8)

COS @4
IJie G; — pacueTHOE JaBjeHue Ha IpyHT, klla (Tc/M?), GOKOBOI MOBEPXHOCTH CBAU
HAa TIOyOWMHE Z, M, OTCUMTBHIBAEMOW TIPH BBICOKOM POCTBEPKE OT
MTOBEPXHOCTHU TPYHTA, a MPU HU3KOM POCTBEPKE — OT €ro MOJOUIBHI [IIPH
ol <2,5 — Ha nByXx riyOuHax, coorBercTByommx Z = 1/3 u z = |; npu a.l >
2,5 — Ha rinyoune z = 0,85/0,, rae o, onpenensercs no Gopmye (b.4)];
YI — PpacyeTHbI yHenbHbId (0OBEMHBINM) BEC TpPyHTAa HEHAPYIICHHOMN
ctpykTypsl, KH/M® (Tc/M®), onpenenseMplii B BOJOHACKHIIEHHBIX TPYHTaxX
C YU4€TOM B3BEIIIMBAHUSI B BOJIE;
@1, €| — pacyeTHbIE 3HAYEHUSI COOTBETCTBEHHO YIJIa BHYTPEHHEIO0 TPEHUS IPYHTA,
Ipaj, ¥ YAEIbHOTO CHEILIEHHs IPyHTa, KIla (Tc/M?);
§ — koddhduImeHT, npuHUMaeMblid 1J1s 3a0UBHBIX CBal U CBail-000JI0UueK & =
0,6, a 111 Bcex ocTalbHBIX BUAOB cBaii & = 0,3;
N1 — KodhUIMEeHT, paBHBIN €IWHUIIE, KpOME CilydaeB pacuera (yHIaMEHTOB
PaCIOpPHBIX COOPYKEHUH, N1t KoTophiX N1 = 0,7;
N2 — KO3 DUIMEHT, YUUTHIBAIOIIHMK JTOJII0 TOCTOSSHHON HArpy3Kd B CyMMapHOM

Harpy3Ke, onpeaenseMblit o Gpopmyie

_ Mc+Mq
N2 = ,r—lMC_I_Mls (Bg)

rae M, — MOMEHT OT BHEITHUX MOCTOSIHHBIX Harpy30K B C€YeHHH (pyHIaMeHTa Ha
YpOBHE YCJIOBHOW 3anenku Ha rinyoumne i mo dopmyne (7.1), kH'M

(Tc'm);
M1 — TO e, OT BHEILIHUX BPEMEHHBIX PACUETHBIX Harpy3o0kK, kH-m (Tc-M);
n — kodhduimeHT, npuHUMaeMbli 7 = 2,5, 3a HCKJIIOUYCHHEM CIIy4acB

pacuera:

a) 0co00 OTBETCTBEHHBIX COOPYKEHHH, IS KOTOpBIX mpu ol < 2.6
npuHuMaercs 7 = 4 u npu o > 5 npunumaetcs n = 2,5; npu MPOMEKYTOUHBIX
3HAYCHUAX Ol 3HAUEHUE 71 OTIpeIe/IAEeTCS HHTEPITOIIAIUCH;
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0) GyHIaMEHTOB C OAHOPSAIHBIM PACIOJOKEHUEM CBail HA BHEIIEHTPEHHO
MPWIOKEHHYIO BEPTUKAIBHYIO CXKMMAIOIIYIO HArpy3Ky, JJIS KOTOPBIX CJeayeT

[IPUHUMATE 71 = 4 He3aBUCUMO OT 3HAUCHMS (18|.

[Ipumeuanue— Eciu pacueTHble rOpU30HTAIBHBIE JIABJICHNS! HA TPYHT G; HE YIOBIETBOPSIOT YCIOBHUIO
(B.7), HO TpH ATOM Hecymias CrOCOOHOCTh CBail MO MaTepUaly HEIOMCIIONB30BaHA U TEPEMEIICHHUS CBall MCHBIIE
npeesbHO MOMYyCKAaeMbIX 3HAUYCHHM, TO MPU MPUBEIACHHOW riyOuHe cBail ogl > 2,5 pacuer criemyeT MOBTOPSTS,
NPUHSB YMEHBIICHHOE 3HAYCHHE JKECTKOCTH Omopsl B cooorBercTBHH C (opmymoi (b.10). Pacuer cmemyet
HOBTOPSTH 10 TEX 0P, 1MoKa ycioBue (b.7) BEINOIHHUTCS BO BCeX TOUKAX.

4
. 0,95Cz,i'71'72m(}’12tg¢1 +&ey)
c,i= , (b.10)

Oz

*
TI€ C, ; — CKOPPEKTUPOBAHHOE 3HAUYEHHE KECTKOCTH OIOPBI.
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IIpunoxenue B

Pacuer Hecymeii cmocoOHOCTH NMPAMHUAAJIBHBIX CBall ¢ HAKJIOHOM 00KOBBIX
rpaneii i, > 0,025

Hecymyto cioco6HoCTh Fg, KH, MupamMuganbHBIX CBail C HAKIIOHOM OOKOBBIX
rpaneit I, > 0,025 pomyckaercs ompenensaTh KaK CyMMYy CHJI PacdeTHBIX
CONPOTHUBJIEHUI TPyHTa OCHOBaHUS Ha OOKOBOM IOBEPXHOCTHM CBaWl M IOJ €€

HUKHUM KOHITOM 110 (hopmyiie
n

Fi= ), Aicosalpiga-tigo, o, ]+ - (p4mcr,). (B.1)
1=
rae Aj — romaab 00KOBOM TTOBEPXHOCTH CBaul B npe)lenax i-ro cios rpyHra, M2
0. — yTOJI KOHYCHOCTH CBau, Tpaj.;
@1i, Cij — pacyeTHbIC 3HAYCHHUS yIJIa BHYTPEHHETO TPCHHS, TPal., M CICIUICHUS,
klla, i-ro cios rpyHTa;
d — cTropoHa ceueHUs HIDKHETO KOHIIA CBaM, M;
N1, n2 — KOG PUITMEHTHI, 3HAaYCHHUS KOTOPBIX IIPUBEICHBI B Tabauie B.1.
ConpoTuBiieHHs TPYHTA TI0J] OCTPUEM CBau Pj U Ha €€ OOKOBOM MOBEPXHOCTH

p'i, k[1a, onpeaenstor mo Gopmyre

¢
’ E;
pi:pi: [4p0’[(1—v12)—12p0,i(2—vi) (pp,+CIthg(P1) CIthg(PIl (B2)
rne Ei — momyms nmedopmanmu i-ro cios rpynTa, klla, ompenensemblii 1o
pe3yJibTaTaM MpecCCUOMETPUUECKUX UCTIBITAHUM;
Vi — koadpounuent Ilyaccona I-ro ciios TpyHTa, NPUHUMACMbIA B

coorBercTBru ¢ CII22.13330;
& — koah puIMeHT, 3HaYeHUsT KOTOPOTO IIpUBeIeHBI B Tabmuie B.1.
JlaBnenue rpyHTa Po,i, Pp,i, Klla, onpeaenstor nmo Gopmynam:

Po =T (B.3)

Pp.i = Po,i(1 + sin @1) + Ciicos @i, (B.4)
TJI€ Y1i — YAETBHBIN Bec i-ro cios rpyHTa, KH/M?,
hi — cpeansist riyOrMHA pacOIOXKEHUs I-TO CJI0s TPYHTa, M.

Taonuma B.1

3HavyeHus yria BHYTPEHHETO TPEHUS TPYyHTA @i
Koadpounuent
4° 8° 12° 16° 20° 24° 28° 32° 36° 40°
N1 053 | 048 | 041 | 0,35 | 0,30 | 0,24 | 0,20 | 0,15 | 0,10 | 0,06
N2 094 | 0,88 | 083 | 0,78 | 0,73 | 0,69 | 0,65 | 0,62 | 0,58 | 0,54
1 006 | 0,12 | 0,17 | 0,22 | 0,26 | 0,29 | 0,32 | 0,35 | 0,37 | 0,39
Il pumMedyanmune — [ NpoMexyTOuHbIX 3HAUCHHH YIja BHYTPEHHErO TPEHHS @i 3HAUCHHS
K03(UINEHTOB N1, N2 U & ONPENENSIOT HHTEPHOISLUEH.
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Ipunoxenue I
Pac4yer cBailHBIX (PYHIaAMEHTOB HA BO3CHCTBHE CUJI MOPO3HOI0 IY4YCHUS

[l TIlpu CTpoOUTENILCTBE COOpPY)KEHMM Ha CBaWHBIX (yHIaMeHTax B
CE30HHOIPOMEP3AIOIMX WIA HCKYCCTBEHHO 3aMOPOKEHHBIX ITYYMHHCTBIX TIPYHTaX
HEOOXOIIMO YUHUTHIBATh KacaTelbHbIe CHIIbI MOPO3HOTO MyueHus. PacyeT ocHoBaHMi 1
CBalHBIX (DyHIAMEHTOB MO YCTOMYMBOCTH U MIPOYHOCTH HA BO3/ICHCTBHE CUII MOPO3HOTO
IIy4YeHUs] TPYHTOB CIJIEAYET BBIIOJHATH IIPA OSKCIUIyaTallMd HEOTAIUIMBAEMBbIX
coopyxeHuid, mayt JIOII m MOOWIBHOW CBs3M, TPYyOONPOBOAOB W JAp. WIHA IpU
KOHCEPBALIMM COOPYKECHMM, a TAKXKE JUIS YCIIOBHU IIEpUOJA CTPOUTENBCTBA, €CIU 10
Iepefay Ha CBaul IPOEKTHBIX HArpy30K BO3MOXKHO IIPOMEP3aHHE TPYHTOB CIIOS
CE30HHOI'O  IPOMEP3aHUA-OTTAMBAHUS  WIM  BBIIOJHACTCI  HUCKYCCTBEHHOE
3aMOpa)KUBaHKE TPYHTOB (IIPY CTPOUTEIBCTBE METPO WIIM SKCIUTyaTalluy OMELIECHUH C
OTpHULIATENBbHON TemmepaTypol). Ilpm HeoOXoAMMOCTH B TPOEKTE JOJKHBI ObITH
IIPELYCMOTPEHBI MEPOIPUATUA 10 MPEIOTBPALLECHUIO BBITYYMBAHUA CBAll B IIEPUOJ
CTPOUTEIILCTBA.

['.2 YcroitunBoCcTh CBaWHBIX (PYH/IAMEHTOB Ha JIEWCTBHE KacaTeIbHBIX CHII
MOPO3HOTO IIy4YEHUs TPYHTOB CIEAYET MPOBEPATH MO YCIOBHUIO

Tthfh —F < \t_lchrf’ (Fl)

r7I€ T — pacyeTHas yJAelbHas KacaTelibHasg cuiia nyuyeHus, klla, npuHumaemas
coriacHo ['.3;

As, — rutomaas O0KOBOM MOBEPXHOCTH CMEP3aHMS CBau B MpejiesiaXx pacuyeTHON
IJIyOMHBI CE30HHOTO MPOMEP3aHUS—OTTAUBAHUSI TpPyHTAa WM CJOA
MCKYCCTBEHHO 3aMOPOKEHHOTO IPYHTa, M,

F — pacuernas Harpyska Ha cBaw, kH, npuaumaemas ¢ kodpduiuentom 0,9
no HauOoJee HEBBITOJHOMY COYETAHHWIO HArpy30K M BO3ACHCTBHIA,
BKJIIOUasi BhIJIEpTUBaOIMe (BETPOBBIE, KPAHOBBIC U T. 11.);

Ff — pacueTHoe 3HaYeHUE CHUJIIbI, YJEPKUBAIOIICH CBAIO0 OT BBIMYYHUBAHUS
BCJICICTBUE TPEHUSI €€ OOKOBOM MOBEPXHOCTH O TaJIbI TPYHT, JICHKAIIUMA
HUXKE pacueTHOM rimyOunbl mpoMepsanus, KH, mpuaumaemoe 1o I'.4;

Yc — KO3 puiueHT ycnoBuit paboTel, MpUHUMaEMbIil paBHbIM 1,0;

Yk — KO3 PUIIMEHT HAJIe)KHOCTH, IPUHUMAEMbIN paBHbIM 1,1.

['.3 PacuerHyto yIelnbHYIO KacaTelbHYIO CHIIy MOPO3HOIO Iy4eHus Tm, Klla,
ClielyeT ONpeNeNATh, KaK MpaBWIIO, ONBITHHIM IYTEM, B MOJIEBBIX YCJOBUSIX, B
cootrBerctBUU ¢ ['OCT 27217, unum B 1abOpaToOpHBIX YCIOBUSIX B COOTBETCTBUHU C
['OCT P 56726. IToBepXHOCTh WA MOKPBITUE, B TOM YKCIIE TEPMOYCAKHUBAEMbIC
000JIOUKH, MOJIENICH CBau JOJKHBI ObITh aHAJIOTMYHBIMH TTOBEPXHOCTH U TTOKPHITHIO
HaTypHOU cBaM. PacueTHyr0 KacaTelbHyr0 CHIy MOPO3HOTO ITyYEHHs, [IOJIyYEHHYO 11O
pe3ynbrataM JTabOpaTOPHBIX WCIBITAHUM, CIIEAYET OMNpPEACNSTh B COOTBETCTBHH C
CII 25.13330. [Ipu OTCYTCTBUM OIBITHBIX JaHHBIX JIOIYCKAETCSl IPUHUMATh 3HAUECHHE
Tsy 10 Tabmwre I'.1 B 3aBUCIMOCTH OT BUJIa ¥ XapaKTEPUCTUK TPYHTA.
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"4 PacuerHoe 3uauenue cwibl Fr, kH, ynepxwuBaromeir cBan OT

BBIITYYUBAHMS, CJIEYET ONPEACIIATh 10 hopmyJie
Frp =u¥l, fili (I.2)
rae U — MepuMeTp CEYEHHS MOBEPXHOCTU CIBUTA, M, IPUHUMAEMBIA PaBHBIM
MepUMETPY CEUCHHUS CBaU;
fi — pacuyeTHOe cONpPOTHBICHHE I-TO CJOS TAJOTO TPyHTA CABHUTY IIO
MOBEPXHOCTH cBau, klla, mpuauMaemoe mo tadmure 7.3;
hi — TonmuHa I-ro ClIOs TaJoOro rpyHTa, PacloIOKEHHOTO HIIKE IOJIOIIBHI
CJI0S1 IPOMEP3aHUSI—OTTauBaHUsI, M.

I'.5 [Ipu npoeKTUpOBaHUHN CBaHBIX (PYHIAMEHTOB C POCTBEPKAMH Ha CpeJHe-
M CWIBHOIYYMHHUCTBIX TPYHTAaX CJIEAYET YUYUTHIBATH JCUCTBUE HOPMAJbHBIX CHII
MOPO3HOTO IMy4YEHHS TPYHTOB Ha MOJIOIIBY pocTBEepKoB coriacHo CIT 25.13330.

I'.6 Pacyer oTpuuaTe/lbHOM CHJIBI TPEHHUS OTTAMBAKIIMX IPYHTOB Ha
CBaH

[Ipn oOTTauBaHUU CE30HHOMEP3JBIX WM MCKYCCTBEHHO 3aMOPOKEHHBIX
TPYHTOB MPOUCXOAUT UX OCEJaHUE, B pPE3yJIbTaTe 4ero Ha OOKOBYIO MOBEPXHOCTH
CBail NIEUCTBYIOT OTpUIATEIbHbIE (HEraTUBHbBIC) CUJIbI TPEHHUS, HaIpaBJICHHBIC
BEPTUKAJILHO BHU3.

OTpunarenbHylo (HETaTUBHYIO) CHJIy TpPEHHUSI OTTaMBAIOIIEro TPyHTa IO
OOKOBOM MOBEPXHOCTH CBAW MOKHO OMPEACIISIThH 1o hopmylie

Fneg = Ule: fn,ihi ’ (F3)

rae Uy — IepUMeTp TIONePEYHOr0 CCYCHUS CBaH, M;
fni — oTpHIlaTenbHOE TpEeHHE I-r0 CIIOS OTTAMBAOIIErO0 T'PYHTA MO OOKOBOM
noBepxHocTH cBau, Klla, ompeaenseMoe 1O OMNBITHBIM JTaHHBIM;
JOIyCKAaeTCsl IPUHUMATh pacyeTHbIe 3HaYeHus fn mo Tabmmme 7.3;
hi — TouHa I-T0 €10 0TTaWBAOILETO TPYHTA.
Taonumpa I'.1

3Hadenus T, klla, mpu

ri1yOuHEe Ce30HHOTO
Bun u xapakrepucTtuka rpyHTa IpoOMep3aHUS—OTTaNBaAHUS
dth, M

Ho1,5| 2,5 [3,0 uGonee

Cynecu, CyrJIMHKH U TJIHHBI PH MToKa3aTene Tekydectu I > 0,5,
prrIHOO6J'IOMO‘-IHBIe FPYHTI)I C T'NIMHUCTBIM 3aI10JIHUTCIIEM, IICCKHU
MEJIKHE U MbUIEBAThIE MPH MoKa3aTelne aucnepcHoctr D > 5 u
crenenu BiaaxHocty Sy > 0,95 110 90 70

Cymnecu, cyrnuakd 1 raussl npu 0,25 <10 < 0,5,
KPYIMHOOOJIOMOYHBIE TPYHTHI C TIIMHUCTBIM 3aIlOJIHUTENIEM, IECKU
Menkue U nputeBateie mpu D > 1 u crenenn BnaxkHoctH 0,8 < Sp <

0,95 90 70 55

Cynecwu, cyrnuHky ¥ rausbl opu 1L < 0,25, kpynHO0610MOYHBIE
TPYHTBI C IJIMHUCTBIM 3aIIOJIHUTEIIEM, IIECKU MEJIKUE U MbLIEBATHIC

npu D > 1 u crenenu BnaxHoctu 0,6 <Sr < 0,8
70 55 40
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IIpumeuanus

1 Jlnsa mpoMexyTOUHBIX TTTyOUH MMPOMEP3aHus T MPUHUMAETCS] HHTEPIIOIIIIUCH.

2 3HadeHWA Tih U TPYHTOB, HUCIIOIB3YEMbIX IPH OOpaTHOH 3achIIKE KOTIOBAHOB, IPHHUMAETCS IO MEPBOH
CTpPOKE TAOIHUIIBI.

3 B 3aBHCHMOCTH OT BH/Ia TOBEPXHOCTH (PyHAaMEHTA IIPUBEICHHBIC 3HAUCHUS T YMHOXAIOT Ha K03 (QUIHEHT:
TP TIIagKoi OeToHHOW HeoOpaboTaHHOM — |; mpH MIEpOXOBAaTOW OETOHHOW C BHICTYIIaMHU M KaBEPHAMH JI0 5 MM —
1,1-1,2, mo 20 mm — 1,25-1,5; mpu nepeBsHHOW aHTHCEeNTHPOBaHHOW — 0,9; IPU METaTUYECKOW Oe3 CrieIuanbHON
o0pabotku — 0,8 (6e3 yuera 7.2.20). [Ipu npuMeHEHHH MPOTHBOITYYUHUCTHIX OOMAa30K I MOKPHITUMH, B TOM YHCIIC
TepMOyCcaXuBaeMbIX 000J04eK, kKodddurment onpeaensercs onbTHEIM IyTeM 1o [OCT P 56726.

4 Jlns coopyxenwuii kiaacca KC-1 3HaveHus tm YMHOXKAIOT Ha Kod(durueHT 0,9.
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Ipuioxenue /1

Pacuersl Hecyleil CHOCOOHOCTH CBail, B3AaUMOAEHCTBYIOIIUX CO CKAJIbHBIMU
TPYHTAMHU 110 OOKOBOM MOBEPXHOCTH

.1 Hecymas cnocobnocts Fyq HabuBHOM, OypoBOil CBau U CBau-00OJOUKH,
3aIoJIHAEMON OETOHOM, TPOPE3AIONICH TOJIILY HEBBIBETPEIbIX CKAIbHBIX TPYHTOB,
OTIPENIETSAETCS C YYETOM PACUETHOTO COMPOTHUBIICHUS TPYHTOB OCHOBAaHHUS Ha €€
0okoBoit moBepxHocTH (pucynku 1.1, /1.2).

° ik

S . T

|
g

Q — BepTHKaIbHAs Harpy3Ka Ha cBato; Qs — peakims
OT BEPTHKAIBHOM HArPy3KH, BOCTIPUHIMAEMOM
60K0BOI OBepXHOCTHIO cBan, Q = Qs; hy, hy, ..., hn —
TOJIINHBI CIIOEB CKAIBHOTO TPYHTA

Pucynox /.1 — Tipope3anue cBaeii ToJIIIH Pucynox /1.2 — Tlipope3anue cBaeil TOJIH CKAJBHBIX
CKAJbHBIX IPYHTOB 0e3 o0ecrneyeHust 3a1eJ 1K1 TPYHTOB € 32/1eJIKOii B HUX

B cnywyae npope3aHusi 3HAYUTENIBHOW TOJIIM CKaJIbHBIX TPYHTOB BKJIAJ
COTPOTHUBJICHUS TPYHTA HA OOKOBOM MOBEPXHOCTH CBAU MOXKET COCTaBUTH 110 90 %
IOJIHOM HAarpy3k, BOCIHPMHHMAaeMOM cBael. B 3ToM ciydae pomyckaercs
MIPUHUMATh

Fd - Fds, (I[l)
rae Fgs — HecyIas crnocoOHOCTh CBal ¢ YYETOM TOJIBKO CONMPOTUBIIEHUS CKAIBHBIX
I'PYHTOB Ha ee OOKOBOM MOBEPXHOCTH, OnpeaessaeMas no popmye
Fos = U ZRg hi, (212)
rje U — HapYy>KHbIN MEPUMETP MOMEPEYHOTO CEUEHHUsI CTBOJIA CBaH, M;
Rsi — pacdyeTHOE CONMPOTHBIICHHE I-TO CIIOS CKaJbHOTO TIPyHTa Ha OOKOBOI
MMOBEPXHOCTH cBau, Klla;
hi — TomMHa i-rO CJIOS CKAJIBHOTO TPYHTA, COMPHUKACAIOIIErocs ¢ OOKOBOM
MOBEPXHOCTHIO CBaU, M.

PacuetHoe compotuBienne Rsi cimos ckaabHOTO TpyHTa Ha OOKOBOU

MMOBEPXHOCTH CBau ompeesseTcs o Gpopmyiie

Rsi = 0,63/p.R¢i (A.3)
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rae Pa = 100 kIIa;

R¢i — pacdeTHOe 3Ha4YeHUE Mpeiesnia MPOYHOCTH Ha OJTHOOCHOE CKAaTHUe I-TO cios

CKaJIbHOI'O IPYyHTa B BOJOHACKIILIEHHOM COCTOsIHUY, KI]a.

J1.2 Jlng y4yeta pac4eTHOTO CONPOTHUBIIEHUS MAacCCUBA CKAJIbHOTO TPYHTa KaK
O]l HI)KHUM KOHIIOM CBau, TaKk U Ha €€ OOKOBOHl IOBEPXHOCTH, CIIEIYET
OTIPEMETSATh COOTHOIICHHE BEPTHKAIBHBIX HArpy30K Ha CBal0, BOCIPUHUMAEMBIX
nsToil cBau Q, u ee OokoBOM moBepxHOCThIO Qs (pucynok /I.3). Benuuuns
yYKa3aHHBIX JI0JI€Hl HArpy30K PEKOMEHYEeTCS ONMpPEeIsITh YUCICHHBIMH METOAaMU
C IPUMEHEHHEM IMPOrPaMM, OMHUCHIBAIOIINX B3aMMOACHCTBHE CBail M TPyHTOBOTO
OCHOBaHHUS C Yy4YeTOM 3aJleTaHHsl CKaJlbHBIX TPYHTOB. I[Ipm 3TOM pacueTHbIe
MPOYHOCTHBIE XApaKTEPUCTHKU CKaJbHBIX TPYHTOB JAOIMYCKACTCs OMpenessaTh B
coorBercTtBuM ¢ CII 23.13330 B 3aBUCUMOCTH OT 3HA4€HUs Ipefena MPOYHOCTH
oOpa3lja CKaJbHOTO TpyHTa Ha oAHoocHoe cxartue R¢. Ilo pesynbraram
YHUCJIEHHOTO MOJIECIMPOBAHMs OMNpeAeNseTcs 1oyl T oT obmeid Harpy3ku Q,
BOCcIpuHUMaeMast mstoi cBau (1 = Qu/Q), u monst 11, BocipuHUMaeMasi GOKOBOIA
noBepxHocThIO cBan (1-1 = Q4/Q).

df
._'._ Illll__hl
T

Q — BepTuKasbHasl Harpy3Ka Ha cBato; Qp — peaxuus OT BEpTUKAIbHOM Harpy3KH, BOCIIPUHUMAEMOH ISTOM CBaM,
Qu/Q =n; Qs — peakiust OT BEPTHKAIBHOW HATPY3KH, BOCIPUHUMAaEMOH GOKOBOM MOBEPXHOCTHIO cBar, Qy/Q =1 —1

Pucynok /[.3 — CoBMecTHasi padoTa HHKHETr0 KOHIIA CBal U 00KOBOii MOBEPXHOCTH

Hecymas crnocobHocTh Fg cBam ¢ ydeToM pacdeTHOTO COMPOTHBIICHHS
MacCHBa CKaJIbHOTO I'PYHTa Kak MOJ HH)KHUM KOHIIOM CBaH, TaK U Ha ¢e OOKOBOM
MOBCPXHOCTH, TMPUHUMACTCI KaKk  HaWMEHbIIee W3  JIBYX  3HAYCHUH,
yIOBJICTBOPSIONIMM HEPaBEHCTBAM:

Fq Sde/n, (11.4)
B JTOM Clly4yae Hecylas CIoCOOHOCTh CBad OrpaHWYCHA COMPOTHUBICHHEM
CKaJIbHOT'O MACCHBA TI0J] €€ HHYKHUM KOHIIOM, HJTH
Fo < Fusl(1-m), (A.5)
B 9TOM CjIy4yae HeCymas CIoCOOHOCTh CBaW OrpaHHYCHA COMPOTHUBJICHHEM Ha e¢
OOKOBOI MTOBEPXHOCTH.
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[Ipumeuanue — Ilpu ompeneneHun BenumuuHbl Fy pocToe cymMMupoBaHUE Hecyleil criocoOHOCTH MOJ
nsaToit cBau Fan [opmyma (7.5)] u Ha ee OokoBoit moBepxHOCTH Fgs [popmyna ([.2)] O6e3 ydera 3HaueHHS 1 HE
JIOITyCKAETCsl, IIOCKOJBbKY MOYKET IIPHBOJHUTH K 3aBBILICHHON BeJIMYNHE PAaCYETHON Hecyliell ClocCOOHOCTH.

3a pacueTHyIO BEIMYMHY HECYIIeW CrnocoOHOCTH cBau Fy mpuHUMaeTcs
HanOOJIbIIIEe 3HAYCHUE U3 TPEX BEIIMYUH, ONIPECIICHHBIX

- Hecymed CmocoOHOCThIO OCHOBAHHS IO HWXKHHM KOHIIOM cBam Fqp
[dopmyna (7.5)];

- HECYIIEH CITOCOOHOCTHIO CBaM C YYETOM COTIPOTHBIICHHUS CKAJbHBIX TPYHTOB
Ha ee 00KOoBOM MoBepxHOCTH Fys [popmyma ([1.2)];

- HeCyIIeld CIOCOOHOCTHIO C YYE€TOM COIPOTHUBICHUS MAacCHBa CKajIbHOTO
TpyHTa Kak IOJ] HIDKHUM KOHIIOM CBaW, TaK M Ha e¢ OOKOBOH MOBEPXHOCTH

[dopmyer (11.4), (1.5)].
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