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[IpunoxeHnre 1. PexomeHnyemoe. Pacuer CBall Ha COBMECTHOE IENCTBUE
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[IpunoxeHue 2. PexoMeHIyeMoe. PacueT HecylmelM CHOCOOHOCTM NOMPaMUIAJIbHBIX
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[IpunoxeHre 4. PexomeHnyemoe. OnpenesyieHMe OCaIKM OIOMHOYHOM CBau

HacTosLwme HopMbl pacnpoCcTPaHATCHA Ha NPOEKTUPOBaHME CBaHbIX PYHAAMEHTOB BHOBb CTPOSALLMXCA U
PEKOHCTPYMPYEMbIX 30aHUIN N COOPYKEHWUN.

HacTosilime HOpMbl He pacnpoCTPaHATCH Ha MNPOEKTUpOBaHWE cBaWHbIX (YHOAMEHTOB 34aHWA U
COOPYXEHUIN, BO3BOOUMBIX HA BEYHOMEPS3MbIX PYHTaX, CBaWHbIX (YHAAMEHTOB MaLWWH C AUHAMUYECKUMMU
Harpyskamyn, a Takke Orfop MOPCKUX HedTEenpoMbICMOBbLIX W  OPYrUX COOPYXEHW, BO3BOOUMBIX Ha
KOHTMHEHTanbHOM Lwenbde npu rnybuHe norpyxexHusi onop 6onee 35 m.

CanHble oyHOAMEHTbl 340aHUA U COOPYXXEHUN, BO3BOAUMbIX B paloHax C HanMynem unm BO3MOXHOCTbIO
pPa3BUTMS OMACHbIX FEOSyIOTMYECKMX MPOLECCOB (KapCTOB, OMOM3HEN W T.M.), crnedyeT MPOEeKTUpoBaTb C Y4ETOM
OOMONHUTENbHBLIX TPeOOBaHMN COOTBETCTBYIOLMX HOPMATUBHbIX JOKYMEHTOB, YTBEPXXAEHHbIX UMW COrMacoBaHHbIX
lNocctpoem CCCP.



1. O6Lme nonoxeHus

1.1. Boibop KOHCTpyKUUM oyHAaMeHTa (CBanWHOro, Ha €CTECTBEHHOM WM UCKYCCTBEHHOM OCHOBaHuW), a
Takke Buaa ceal 1 Tvna cBamHoro yyHaameHTa (Hanpvumep, CBarHbIX KYCTOB, fIeHT, NOnen) cnegyet NponsBoanTb
MCXoOsd W3 KOHKPETHbIX YCNOBUW CTPOMTENbHOW NIIOLWAAKW, XapakTepusdyemblX MaTtepuanamum WHXEHEepHbIX
N3bICKaHWUA, pacyeTHbIX  Harpy3ok, [OENCTBYWOWWX Ha  (yHOAMEHT, Ha  OCHOBe  pe3ynbLTaToB
TEXHUKO-3KOHOMUYECKOTO CPaBHEHMSI BO3MOXHbIX BApMaHTOB MPOEKTHbIX pelueHuin yHAaMeHTOB (C OLLeHKOW Mo
NpVMBEAEHHbIM 3aTpaTtam), BbIMOMIHEHHOIO C y4eTOM TpeboBaHWMN MO 3KOHOMHOMY PAaCXOAOBAHMIO OCHOBHbIX
CTpouTEnbHbLIX MaTepuanoB U obecnedvBarowero Haubornee MOMHOE WCMNOMb30BaHWE MPOYHOCTHBIX U
0edOopMaLMOHHBIX XapakTePUCTUK FIPYHTOB 1 (PM3UKO-MEXaHNYECKMX CBOWCTB MaTepuanoB yHOAaMeEHTOB.

1.2. CBaviHble pbyHOaMeHThbl cneayeT NPOEKTUPOBaTb HAa OCHOBE PE3YrbTaTOB UHXEHEPHO-Te0ae3NYECKMX,
WHXXEHEPHO-Te0NOrMYECKNX, UHXEHEPHO-TMAPOMETEOPOSIONMYECKMX U3bICKAHWI CTPOUTENBHOW NMoWank1, a Takke
Ha OCHOBE [aHHbIX, XapaKTepusylLmnX Ha3HayeHue, KOHCTPYKTVMBHbIE W TEXHONOrnyeckme OCOBEHHOCTU
NPOEKTUPYEMbIX 30AaHWUIN U COOPYXXEHUIN U YCNOBUSA UX 3KCMnyaTaunn, Harpysku, AeNCTByOWmME Ha PYHOAMEHThI, C
Y4E€TOM MECTHbIX YCIIOBUIN CTPOUTENLCTBA.

MNpoekTnpoBaHue CBaWHbIX dyHOaMeHTOB bes COOTBETCTBYHOLLEIO ] [OCTaTO4YHOro
NHXEHEPHO-reonornyeckoro 060CHOBaHNS He AOMyCKaeTCs.

1.3. PesynbTaThl UHXEHEPHbIX U3bICKaHMI AOMKHbI COAepXKaTb AaHHble, Heobxoaumble Ans Bolbopa Tuna
dyHOamMeHTa, B TOM 4uicne CBaWHOro, Ans onpefenieHvs BMaa cBal U Mx rabaputoB (pa3mMepoB MOMNEpPeYHOro
CeYeHns 1 ONMHbI CBaun, pac4eTHOW Harpysku, OMNYCKAaEMOMN Ha CBato) C Y4ETOM NPOrHo3a BO3MOXHbLIX N3MEHEHWI
(B npouecce cTpouTenbCTBa W 3KCMyaTaluun) MHXEHEPHO-TeonormMyeckux u rmaporeosiormyeckux YcrioBum
nrowaakM CTpoUTENbCTBA, a Takke BUAa U 0O bema NHXEHEPHBIX MEPOMNPUATUA NO €€ OCBOEHUIO.

B matepuanax msbickaHuin JormkHbI ObiTb NpUBeAeHbl AaHHbIE MOMEBLIX M NTabopaTopHbIX MCCNeaoBaHWN
FPYHTOB, @ B HEOOXOOMMbIX Cry4yasx, YCTaHaBNMBaEeMbIX NMPOEKTHOW OpraHu3auven, NpoeKTUMpPYHoLEN CBalHbIe
dyHOAMEHTbI, - pe3ynbTaTbl NUCMbITAHUIN HaTYPHbIX CBal CTaTUYECKOW U AUHAMUYECKON Harpy3kamu.

JomxHbl ObITb Takke npuBedeHbl reornornyeckMe paspesbl C AaHHbIMW O HannacTOBaHWUSIX TPYHTOB,
pacyeTHbIX 3HAYEHUAX MX DU3NKO-MEXAHNYECKMX XapaKTepUCTUK, MCNONb3yeMbIX B pacyeTax no AByM rpynnam
npegenbHbIX COCTOSHUN, C yKa3aHWeM MOMOXEHNs1 yCTaHOBINEHHOTO M NPOrHO3MPYEMOro YPOoBHEW NOA3EMHbIX BOS,
a nNpv HanNVuuM pesynbTaToB 30HANPOBAHMS - TPAadUKM 30HANPOBAHUS.

MpumeyvaHme. VicnbiTaHua cBal, NpPoM3BOAMMbIE B MNpouecce CTpPoMTenbCTBa B COOTBETCTBMU C
TpebosaHuamu CHull 3.02.01-83, ABRAIOTCA TONbKO KOHTPOMbHbIMU AN YCTAHOBMEHUS KadecTBa CBaMnHbIX
yHOAMEHTOB M COOTBETCTBMUS UX MPOEKTY.

Cm. CHull 3.02.01-87 "3emsnisHble COOpyXXeHuUs, OCHOB8aHUs U QyHOaMeHmMbI", yYyMeepPXOEeHHbIe
rnocmaHosneHuem loccmposs CCCP om 4 0ekabpsi 1987 2. N 280, esedeHHbie ¢ 1 uronsa 1988 e. esameH CHull
3.02.01-83*

1.4. B npoekTax cBanHbIX pyHAAMEHTOB AOMKHO NpeaycMaTpuBaTbCs NpoBeAeHne HaTYPHbIX U3MEPEHUN
aedopmaunii ocHoBaHWn W YHOAMEHTOB B CNyyasx MPUMEHEHUS HOBbIX WU HEeJOCTaTOYHO W3YYeHHbIX
KOHCTPYKLUMI 30aHUA N COOPYXEHUA UK UX OYHOAMEHTOB, BO3BEAEHUS OTBETCTBEHHbIX 34aHUN U COOPY>XEHWUA B
CMNOXHbIX WHXEHEPHO-reonorMyecknx YCnoBusiX, a Takke nNpu HanuuMm B 3aJaHun Ha MpoeKkTUpoBaHue
cneumanbHbIX TpeboBaHMM Mo n3amepeHuto gedopmaumi.

1.5. CsaviHble byHOAMeEHTbI, NpedHasHayYeHHble Ans 3JKCcrnnyatauuum B YCINOBUSAX arpeccyMBHON cpepbl,
cnegyeT npoekTupoBaTb C yyetom TpeboBaHum CHull 2.03.11-85, a pepeBsiHHbIE KOHCTPYKLMM CBaMHbIX
dyHOAMEHTOB - Tawkke C y4eToM TpeboBaHMW MO 3awute UX OT THUEHMUS, paspylleHuss U nopaxeHus
ApesoToyuamu.

2. Bugbl cBamn

2.1. Mo cnocoby 3arnybneHns B rpyHT HAAMNEXNUT pasnuyaTth creayloLlne BUabl CBau:

a) 3abvBHble Xene3obeTOHHble, AepPEeBsHHbIE W CTanbHble, MOrpyXaemble B FPyHT 6e3 ero BblIEMKU C
MOMOLLbI MONOTOB, BuBponorpyxaTenen, BMOPOBAABMNMBAKOWMX W BAABNMBAOLIMX YCTPOMCTB, a Takke
Xene3obeToHHbIE CBan-000Mo4kK, 3arnybnsembelie BubponorpyxatensMmm 6e3 BbIEMKU MM C YaCTUYHOW BbIEMKON
rPyHTa 1 He 3anosHsaemMble 6ETOHHOW CMeChHo;

6) cBaun-o6ono4vkn xenes3obeToHHble, 3arnybnsemble BubponorpyxatensMmm C BbIEMKOW [pyHTa W
3anonHseMble YaCTUYHO UMW NOSTHOCTbIO OETOHHOM CMECHIO;

B) HabMBHble 6eTOHHbIEe 1 xene3o0beToHHble, ycTpavBaemble B FPyHTE NyTem yknagku 6eTOHHOW cMmecu B
CKBaXMHbl, 0Opa3oBaHHbIe B pe3ynbTaTe NPUHYAUTENbHOro OTKaTuA (BbITECHEHNS) TPYHTa;



r) GypoBble xene3obeToHHble, yCTpaMBaeMble B TPYHTE MNyTeM 3amnoSfIHEHUS NPOOYPEHHBLIX CKBAXMWH
GETOHHOW CMECBHIO NN YCTAHOBKU B HUX XKENE300ETOHHbIX 311IEMEHTOB;

[) BUHTOBbIE.

2.2. o ycnosusamM B3aUMOAENCTBUS C TPYHTOM CBau crieqyeT nogpasaensTb Ha CBan-CTOMKN U BUCSYME.

K cBasiM-cTOMKaM HagneXnT OTHOCUTbL CBau BCEX BUAOB, ONMPaIOLLMECH Ha CKanbHble FPYHTbI, @ 3abuBHbIE
CBau, KPOMe TOro, Ha MaroCK1Maemble rPyHTbI.

MpumevaHmne. K ManocxkumaembiM rpyHTaM OTHOCHATCA KPYNHOOGMOMOYHbIE TPYHTBI C NecyaHbiM
3anonHutenem cpep,HeVl MNOTHOCTU U NNOTHbLIM, a TaKXe T[JIUHbI TBep,D,OVI KOHCUCTEHUMN B BOOOHAaCbIWEHHOM
cocTosiHumn ¢ moaynem gedopmaumm E > 50 000 klMa (500 krc/cm?2).

Cunbl CONPOTMBIIEHUSA TPYHTOB, 3a UCKIIOYEHNEM OTpuULaTENbHbIX (HEraTMBHbIX) CUI TPeHus Ha BokoBow
NMOBEPXHOCTM CBaN-CTOEK, B pacyeTax MX HecCyLlen CNOCOBHOCTM MO rPYHTY OCHOBAHWUS Ha CXMMAIOLLYI0 Harpysky
He OOMMKHbI Y4YUTbIBATbCS.

K Bucaumm cBasgm crnegyeT OTHOCUTb CBauM BCEX BWAOB, OMMPAKOLIMECH HA CXMMaeMble TPYHTbl U
nepegaroLme Harpysky Ha rpyHTbl OCHOBaHMS GOKOBOWM NOBEPXHOCTbLIO Y HUXXHUM KOHLIOM.

MNpumeyanune. OTpuLATENBHEIMK (HEFATUBHBLIMU) CUINAMKU TPEHWS Ha3bIBAIOTCS! CUIbI, BO3HMKAOLLME Ha
GOKOBOI NOBEPXHOCTY CBaun NpW 0CafKe OKOJIOCBANHOMO rpyHTa W HanpaefieHHble BEPTUKaNbHO BHUS.

2.3. 3abuBHble xenes3obeToHHblE CBau pasMepoMm rnonepeyHoro ceyeHns po 0,8 M BkAY.
csBan-obonoykm gnametpom 1 m n 6onee crnegyeT noapasgensTb:

a) no cnocoby apMMpoBaHuUsl - Ha CBau M cBan-0bOMOYKM C HeHanpsAraeMon NpogoSIbHOW apmaTypon C
nonepeyHbiM apMMpoOBaHUMEM W Ha MpeABapuUTENIbHO HamnpsKeHHble CO CTEPXHEBOW WM  MPOBOSIOYHOMN
NPOAONbHON apMaTypoii (M3 BbICOKONPOYHON NPOBOSIOKU 1 apMaTypHbIX KAHaTOB) C NonepeyYHsbIM apMUPOBaHMEM 1
6e3 Hero;

6) Nno hopme NonepeyHoOro ceYeHns - Ha cBau KBagpaTHble, NPSIMOYrofibHble, TABPOBOIO U ABYTaBPOBOro
CeveHunin, kBaapaTHbIE C KPYIION MOSOCTLI, NOMbIE KPYIIOro CEYEHUS;

B) N0 chopme NPOAOfbHOrO CEYEHUs - Ha NpuaMaTMyeckme, LMIMHOAPUYECKME N C HAKIMOHHLIMU BOKOBbLIMU
rpaHamu (NnpamugansHble, TpaneuenjanbHble, poMOOBUAHbLIE);

I) N0 KOHCTPYKTMBHBIM OCOHOEHHOCTSAM - Ha CBau LieNIbHbIE N COCTaBHbIE (M3 OTAENbHbLIX CEKLNN);

A) NO KOHCTPYKLMN HWXHEro KOHLA - Ha CBau C 3a0CTPEHHbIM UMW MAIOCKMM HWKHUM KOHLIOM, C NIIOCKUM
nnn o6 bLEMHbIM yLIMpeHneM (6ynaBoBUAHbIE) U HA MOSbIE CBau C 3aKPbITbIM UM OTKPbITBIM HUXHUM KOHLIOM UIn C
KamydneTHou NAToun.

MpumeyaHue. CBaun 3abvBHbIE C KAMY(rIEeTHOW NATON yCTpavBaloT NyTeM 3abMBKM NOMbIX CBaW KPYrroro
CEeYEHUS B HIDKHEN YacCTu C 3aKPbITbIM CTarbHbIM MOMbIM HAKOHEYHUKOM C NOCNenyroLmMM 3anofHEHNEM MOMOCTy
CBaM M HaKOHEYHUKa OETOHHOW CMECbi0 M YCTPOWCTBOM C MOMOLLbIO B3pbiBa kaMydgrneTHON NsATbl B npegenax
HakoHeyHuKa. B npoekTax cBalHbIX (PyHOAMEHTOB C NPUMEHEHWEM 3abMBHbIX CBal C KamydeTHOM NATON
crnepyeT npegycMaTpyBaTth ykasaHusa o cobnogeHum TpeboBaHui Npasun npoussoacTea bypoB3pbiBHbLIX paboT, B
TOM 4Yucne Npu ONpedeneHnn OOoMyCKaeMblX PacCTOSIHUA OT CYLLIECTBYIOLLMX 3[4aHUA U COOPYXEHUM OO MecTa
B3pblIBa.

2.4. HabueHble cBam no cnocody ycTponcTBa pasaenstoTcs Ha:

a) HabvBHble, ycTpanBaeMble MyTEM MOrPYXEHUS MHBEHTAPHbIX TPYD, HWXKHUIA KOHeL, KOTOPbIX 3aKpbIT
ocTaBnsgembiM B rpyHTe 6alimMakoMm unum 6eToHHOW MpobKoW, C NocneayllWMM U3BnevYeHem 3Tux Tpyb no mepe
3anofHeHns CKBaXXUH BETOHHON CMECHIO;

6) HabuBHbIe BMOPOLLTAMMNOBaHHbIE, YCTpanBaeMble B NPOOUTLIX CKBaXKUHAX NMyTEeM 3amnofiHEHUS CKBaXKWH
XecTko BGEeTOHHOW CMeCblo, YNMOTHAEMON BuOpowTaMnom B Buae TPYObl C 3a0CTPEHHBIM HVKHUM KOHLOM U
3aKpenneHHbIM Ha Hew BubponorpyxaTtenem;

B) HabuBHble B BbILUTAMMNOBAHHOM JIOXe, YCTpauBaemble MyTeM BbIUTaMMNOBKM B [PYHTE CKBaXKWH
nMpamMugansHOW UM KOHYCHOW hopMbl C MOCHeayLWNM 3anofiHEHNEM X 6ETOHHON CMECHIO.

2.5. bypoBble cBau No cnocody yCTpPOMNCTBa pa3gensioTcs Ha:

a) OypoHabuBHble CNMOLWHOIO CEeYEeHUs C ywupeHusMu U 6e3 Hux, GeToHWpyemble B CKBaXuHax,
NpoOypeHHbIX B NblNEBATO-IMMHUCTBIX TPYHTaX Bbille YPOBHA NOA3eMHbIX BOA 6€3 KpenreHns CTEHOK CKBaXWH, a B
noBbIX FPYHTaX HUXE YPOBHS MOA3EMHbIX BOA - C 3aKPENNEeHWeM CTEHOK CKBaXKWH FMMHUCTbIM pacTBOPOM WM
MHBEHTapHbIMW U3BrekaeMbliMn 06cagHbIMK Tpybamu;

6) OypoHabuBHblE MONble KPYroro CeyeHus, ycTpavBaeMmble C MNPUMEHEHUEM MHOTOCEKLMOHHOIO
BNOpOCEpAEYHMKA;

B) OypoHabuvBHbIE C YMNIOTHEHHbIM 3ab0eM, ycTpamBaeMbiM NyTeM BTPamMOOBbIBaHUSA B 3ab0W CKBaXKMHbI



LLEeOHS;

r) ©ypoHabuBHble C kamydneTHONW NATOW, ycTpavBaemble NyTeM OypeHWUs CKBaXXMH C MOCHeayloLnM
obpa3oBaHVeM YLUMPEHNSI B3PbIBOM U 3aMNONTHEHUEM CKBaXXWH DETOHHOWM CMEChHo;

a) 6ypouHbekumoHHble guametpom 0,15 - 0,25 M, ycTpaMBaeMble NyTeM HarHeTaHWs (MHbEKUUK)
MEIKO3epPHUCTON BETOHHOW CMECH UMK LIEMEHTHO-NECYaHOro pacTeopa B NpobypeHHbIE CKBAXXWHbI;

e) cBau-cTonbbl, ycTpamBaemble nyteM OypeHus CKBaXWH C yluMpeHueM unun 6e3 Hero, yknagkm B HUX
OMOHOMMYUBAIOLLEIO LEeMEHTHO-NecYaHoro pacTtBopa W OMyckaHWsi B CKBaXWHbl LUIMHOPUYECKUX UMK
NpU3MaTUYECKNX SNIEMEHTOB CMIOLUHOIO CeYeHnsa co ctopoHamu nnu anametpom 0,8 m n 6onee;

X) BypoonyckHble cBau C KamydreTHON NATOW, oTnmyatoLwmecs ot 6ypoHabuBHbIX cBan C kKamydrneTHON
naton (cm. noan."r") Tem, 4TO nocne obpasoBaHWst KaMydIeTHOrO YLIMPEHUsI B CKBaXXUHY OMycKawT
Xene3obeToHHY0 CBato.

MpumeyaHus: 1. O6cagHble TPyObl JONYCKAeTCs OCTaBMSATb B rPYHTE TONMbKO B CriyyYasx, Koraa UCKmoyeHa
BO3MOXHOCTb NPUMEHEHUS OPYIUX PELUEHUN KOHCTPYKUUKN yHOAMEHTOB (Npw yCTPONCTBE OypoHabMBHbIX CBali B
nnactax rpyHTOB CO CKOPOCTbI (punbTpauMoHHoro notoka 6onee 200 m/cyT., npy npuMeHeHuM B6ypoHabMBHbLIX
CBawv ANs 3akpenneHus 4eNCTBYOLNX OMON3HEBbLIX CKMOHOB M B APYrMx 060CHOBAHHbIX CIlydasx).

2. MNpwn ycTponcTBe 6ypoHabMBHBIX CBal B NbINEBaTO-MNHUCTBIX TPYHTaX AN KPensieHUs CTEHOK CKBaXWH
OOMycKaeTCcsl UCNofb3oBaTh U3ObITOYHOE AaBMeHMe BOObI.

2.6. XKenesobeToHHble N GETOHHbIE CBan cneayeT NPOEKTUPOBaTh U3 TsSHKenoro 6eToHa.

[Ona 3abuBHbIX Xene3o0eTOHHbIX CBall C HeHanpaAraemou MpOLONbHOM apmaTypol, Ha KoTopble
OTCYTCTBYIOT TOCyOapCTBEHHblE CTaHOapTbl, a Takke Aand HabumBHbIX U OypoBbix cBah HeobxoaMmo
npeaycmatpuBatbe 6€TOH knacca He Huke B15, anga 3abuBHbIX ene3obeTOHHbIX CBav C HanpsraemMmom apMaTypon
- He Hmxe B22,5.

Ons KopoTkmMx HabmBHbIX 1 BypoBbIX cBan (4nuHOM MeHee 3,5 M) B 060CHOBaHHbIX Criydasx gonyckaeTcs
npegycmaTtpuBaTb NPUMEHEHNE Tskenoro 6eToHa knacca He Hke B7,5.

2.7. )Kene3o0eTOHHble pOCTBEPKM CBaMHbIX DYHAAMEHTOB OJ1S1 BCEX 34aHWUIA U COOPYKEHUIN, KpOME onop,
MOCTOB, FMAPOTEXHUYECKUX COOPYXEHUA U DOMbLUMX MEPEXOA0B BO3AYLIHbIX NMHWUIA 3neKkTponepenayu, cnegyet
NPOeKTMpoBaTh U3 TsKenoro 6eToHa Knacca, He HUXe:

I0Jis COOPHBIX POCTBEPKOB - B15

" MOHOJIMTHEIX " - B12,5.

Ons onop 6onblIMX MNEpPexofoB BO3AYLIHbIX JIMHWIA 3nekTponepedayn knacc GeToHa COOPHbIX U
MOHOSNTHbBIX POCTBEPKOB crnefyeT npuHnmatb B22,5 n B15 cooTBETCTBEHHO.

[ns onop MOCTOB knacc GeToHa cBall U CBaWHbIX POCTBEPKOB CreAdyeT Ha3HayaTb B COOTBETCTBMM C
TpeboBaHuamu CHul 2.05.03-84, ons rugpotexHmyeckux coopyxexun - CHull 2.06.06-85.

2.8. BeTOH Ans 3aMOHOMNMYMBAHNS Xene300EeTOHHbIX KOJIOHH B CTakaHaxX CBaMHbIX POCTBEPKOB, a TaKke
OroflIoBKOB CBal Mpu COOPHbIX MNEHTOYHBIX POCTBEPKaxX criegyeT npegycMaTpyBate B COOTBETCTBUM C
TpebosaHuamu CHulM 2.03.01-84, npeabasnsembiMy K 6€TOHY Ana 3ag4eNKu CTbIKOB COOPHbLIX KOHCTPYKLMI, HO He
Hwxe knacca B12,5.

MNpumeyanue. MNpu NPOEKTUPOBAHWU MOCTOB W TMOPOTEXHUYECKUX COOPYXEHUW knacc GeToHa Aans
3aMOHONMUYMBAHUA COOPHLIX 3M1EMEHTOB CBalHbIX (DYHAAMEHTOB AOMKeH GblTb Ha CTyNEeHb BbiLLE MO CPaBHEHMIO C
KnaccoM 6eToHa CoeauHsieMbIX COOPHbLIX 3MEMEHTOB.

2.9. Mapku 6eToHa No MOPO30CTOMKOCTU N BOOOHENPOHMLLIAEMOCTM CBal N CBAaMHbIX POCTBEPKOB crieayeT
HasHauyaTb, pykoBoacTBysAcb TpeboBaHmsmu [OCT 19804.0-78, CHull 2.03.01-84, pgna MoctoB M
rMAPOTEXHUYECKMX COOpYKeHU cooTBeTcTBeHHO CHMIM 2.05.03-84 1 CHwuIT 2.06.06-85.

BsameHn OCT 19804.0-78 nocmaHosneHuem loccmposs CCCP om 28 Hosibps 1991 2. N 23 ¢ 1 urons 1992 e.
eeedeH 8 Oelicmeue OCT 19804-91

2.10. [lepeBsHHble CBan [OMMKHbI ObiTb W3rOTOBIEHbI M3 OpeBEH XBOWHbLIX MNOPOA (COCHbI, €nw,
JNIMCTBEHHMLbI, NUXTbI) AMameTpom 22 - 34 cm 1 anuHon 6,5 n 8,5 m, cootBeTcTBytOWmMX TpeboaHuam FOCT
9463-72.

BsameHn TOCT 9463-72 seedeH 8 delicmeue TOCT 9463-88 "[llecomamepuarbl Kpyerbie X80UHbIX Mopoo.
TexHu4eckue ycrosus”, ymeepx0eHHbIl rnocmaHoeneHuem [occmaHdapma CCCP om 21 anpens 1988 e. N 33

EpeBHa AN N3rOoTOBMNEHNS CBall OOMKHbI OblTb OYMLLIEHBLI OT KOpbl, HAPOCTOB N Cy4YbeEB. EctecTtBeHHas
KOHNYHOCTb (c6er) 6peBeH COXpaHAeTCcA. Pasmepu nonepevyHoro cevYeHnd, onnHa " KOHCTPYKUMA NaKeTHbIX cean
NPUMHNMAKTCA MO pe3ynbTaTaM pacyeTa U B COOTBETCTBUU C ocobeHHoCcTAMMU npoeKTnpyemoro obbekTa.



MpumeyaHue. BoO3MOXHOCTbL NpUMEHeHWss Ons OepeBsiHHbIX cBan ©OpeBeH anuHouW 6Gonee 8,5 M
OOnycKaeTCst TONbKO MO COrfacoBaHWIo C NPeAnpUaTUEM N3roTOBUTENEM CBaM.

2.11. CTblku 6peBeH mnn 6pbeeB B CTbIKOBa@HHbIX NO AOJIMHE OEepPEeBAHHbLIX CBadAX U B MaKETHbIX CBadAX
OCYLLECTBIIAKTCA BMPUTBLIK C NepeKkpbiTuemM MeTarmim4eCknMmn Haknagkamm umnum I'Iany6KaMVI. CTbikn B MakeTHbIX
CBasiX JOIMKHbI ObITb PacnosioXeHbl Bpa36e>|<|<y Ha paCcCToAHUM OOMH OT OAPYroro He meHee 1,5 m.

3. OCHOBHbI€e yKa3aHusA Mo pacyeTy

3.1. Pacuet cBavHbiX (OyHOAMEHTOB U WX OCHOBAHWW [OIDKEH ObiTb BbIMNOMHEH NO MNpeAenbHbIM
COCTOSIHUAM:

a) nepBoOW rpynnbi:

Mo NPOYHOCTM MaTepuana CBal 1 CBalHbIX POCTBEPKOB (CM. 1.3.6);

Mo HecyLlen cnocobHOCTN rpyHTa OCHOBaHus cBai (cM. n.3.10);

Mo HecyLlen CNOCOBHOCTN OCHOBaHUM CBalHbIX PYHOAMEHTOB, €CMNM Ha HUX NepefalrTcsl 3HAYUTENbHbIE
rOpM30OHTasnbHbIE HArpy3kun (NOAMOPHbIE CTEHbI, (PyHAAMEHTbI PaCNOPHbIX KOHCTPYKUWUIA 1 ApP.) UMW €CIM OCHOBAaHWS
OrpaHM4yeHbl OTKOCaMM UMK CrIOXKEHbI KpyToNaaatowmMmMy CnosiMu rpyHTa u T.n. (cMm. n.3.13);

6) BTOpPON rpynnbi:

no ocagKaMm OCHOBaHWI CBan 1 CBanHbIX PYHAAMEHTOB OT BEPTUKaNbHbIX Harpy3ok (cm.n.3.15, pasa.6);

no nepemMeLleHVsaM CBal (rOpM3OHTanbHbIM U_P, Yrnam noBopoTa ronosbl cean [lcu_p ) CoBMECTHO ¢
FPYHTOM OCHOBaHWI OT AEWNCTBUS TOPU3OHTarbHbLIX HArpy30K 1 MOMEHTOB (CM. pekoMeHayemoe npunoxexve 1);

no obpasoBaHMIO WNW PacKpbITUIO TPELMH B 3fIEMEHTaX >Xene3o0eTOHHbIX KOHCTPYKUMIA CBaWiHbIX
dpyHaoameHToB (cM. N.3.6).

3.2. Harpy3kn 1 BO3OENCTBMS, ydYUTbIBaeMble B pacyeTax cBanHbiX PYHOAMEHTOB, KO3GMULMEHTHI
HaOEeXHOCTU MO Harpyske, a Takke BO3MOXHble COYEeTaHWs Harpysok criegyeT MpuHUMaTb B COOTBETCTBUM C
TpeboBaHusamm CHull 2.01.07-85 ¢ yuyeTom ykasanun CHull 2.02.01-83.

3HayeHnss Harpy3ok HeOoOXOOMMO YMHOXaTb Ha KO3(MUUMEHTbl HAOAEXHOCTM MO Ha3Ha4YeHuio,
npuHumaemble cornacHo "lpaBunam yyeta CTeNeHW OTBETCTBEHHOCTM 34aHMMW U COOPYXEHUN npu
NPOEKTUPOBaHNM KOHCTPYKUMA", yTBepxaeHHbIM Focctpoem CCCP.

3.3. Pacuet cBan, cBalHbiX (DYyHOAMEHTOB M WX OCHOBAHWA MO Hecywen cnocobHOoCTM Heobxooumo
BbIMOMHATbL HA OCHOBHbIE M 0CObble coveTaHus Harpy3ok, no gedopMaLmsaM - Ha OCHOBHbIE COYETaHMS.

3.4. Harpy3ku, BO34encTBUS, UX cCOYeTaHus M KOIMUUMEHTbI HAaAEXHOCTW MO Harpyske npu pacdyete
CBaVHbIX PYHOAMEHTOB MOCTOB U FMAPOTEXHUYECKUX COOPYXEHUN criedyeT MpuMHMMaTb cornacHo TpebosaHuaMm
CHwuIM 2.03.05-84 n CHuIT 2.06.06-85.

3.5. Bce pacyeTbl cBail, CBalHbIX (PYHAAMEHTOB U MX OCHOBaHWK criefyeT BbINOSMHATL C UCMOfb30BaAHUEM
pacyeTHbIX 3HAYEHUN XapaKTepuUCTUK MaTepmnanos U rPYHTOB.

PacueTHble 3HauyeHWa xapakTepucTuUK mMaTepuanoB CBall M CBaVHbIX POCTBEPKOB credyeT MpuUHUMaThL B
cooTBeTCTBMM C TpeboBaHusmn CHuI 2.03.01-84, CHull 11-23-81, CHwuI 11-25-80, CHwuI1 2.05.03-84 n CHuM
2.06.06-85.

PacuyeTHble 3HauyeHVs xapaKkTepucTuK FPyHTOB criegyeT onpegensatb no ykadanuam CHwull 2.02.01-83, a
pacyeTHble 3HadYeHus KOI(MULUMEHTOB MOCTENM [PyHTa C_z, OKPYXKaloLWero cBaw, crnegyeT npuHMMaTb Mo
yKa3aHMAM pekoMeHAYyeMOoro Npunoxexus 1.

PacyeTHble cOnpoOTUBMEHUST TPYHTA NOA HWXKXHUM KOHLOM cBaum R u Ha GokoBOM noBepxHOCTU cBaw f i
cnefyet onpenensTtb No ykasaHuam pasn.é.

Mpn HanmuumMm pes3ynbTaToOB MONEBLIX WCCNEOOBaHWA, NPOBEAEHHBIX B COOTBETCTBUMM C TpeboBaHMsAMM
pas3a.5, Hecylylo CMOCOOHOCTbL FPyHTA OCHOBAHWA CBawi criedyeT ONpefensaTb C y4eTOM AaHHbIX CTaTU4ecKoro
30HOMPOBAHUSA FPYHTOB, UCMbLITAHWMA FPYHTOB 3TanoHHbIMW CBasiMW UNU NO AaHHbIM AUHAMWYECKUX UCMbITaHUR
cBaw. B cnyyae npoBegeHus UCNbITAHUA CBal CTAaTUYECKOW Harpy3Kon HeCyLLy0 CNnoCOBHOCTb rPyHTa OCHOBAHWS
cBau crieyeT NpMHUMAaTL MO pesynbTaTam 3TUX UCMbITaHWUN.

3.6. PacueT no npo4yHOCTM MaTepuana cBal W CBalHbIX POCTBEPKOB [OOMKEH MpOM3BOAUTLCH B
cooTBeTCTBMM C TpeboBaHuamm CHull 2.03.01-84, CHwull 11-23-81, CHwull 11-25-80, ana MoOCTOB mu
rmapoTexHnyeckux coopyxeHmn - CHull 2.05.03-84 n CHull 2.06.06-85 ¢ y4yeTom JONONHUTENBHBIX TPeOOBaHWN,
n3noxeHHblx B Nn.3.5, 3.7 1 3.8 n B pekomeHgyeMmom npunoxexHuu 1.

PacueT anemeHTOB xene300eTOHHbIX KOHCTPYKUMI CBaWHbIX (yHOAMEHTOB nNo obpasoBaHuio W
PacKpbITMIO TPELWH criegyeT Npou3BoauTb B cooTBeTCcTBUM ¢ TpebosaHuamu CHull 2.03.01-84, ona mocToB n
rMMOPOTEXHNYECKUX COOPYXXEHU Takke C ydyeTom TpeboBanuin CHull 2.05.03-84 u CHull 2.06.06-85
COOTBETCTBEHHO.

3.7. lpu pacyeTe cBan BCcex BWAOB NO MPOYHOCTU MaTepmana cBaw crnefyeT paccMmartpuBaTth Kak



CTEepXXeHb, XXECTKO 3alleMIIeHHbIA B FPYHTE B CEYEHMU, PacMoSiIOXEHHOM OT MOAOLIBbI POCTBEPKA Ha pacCTOAHMU
|_1, onpegensiemom no copmyne

2
l1=1 4+ -—----- , (1)

1 0 ansba

KCHK
roe 1 - OJIMHa ydYacTKa CkayM OT IIOOOWBE BEICOKOTO POCTBEpKa OO YPOBHSA
0 JIQHUMPOBKM TPYHTAa, M;
aneda - xoobbuumeHT medbopmaumm, 1/M, OmNpelesseMull IO PEKOMEHIYEeMOMY
SICUJIOH npujioxeHuo 1.

Ecnn gns GypoBbix cBan M cBan-obonovek, 3arfnybneHHbIX CKBO3b TOSWY HECKanbHOro rpyHTa u
3a[leNnaHHbIX B CKanbHbIN FPYHT, OTHOWeEHMe 2/anbda_sncunoH > h, To cneayet npuHumatb |1 =1 0+ h (rge h -
rnybuHa MorpyxeHus ceau unum cBam-obOMOYKK, OTCUMTbIBAEMAsi OT €€ HWXKHEro KOHUa [0 YPOBHS MIaHMpPOBKM
rPyHTa Npuv BbICOKOM POCTBEPKE, MOAOLIBA KOTOPOro pacnosiokeHa Hag rpyHTOM, U 4O MOAOLIBbLI POCTBEPKA MpU
HM3KOM POCTBEpKe, MOAOLIBa KOTOPOro onupaeTcs wunu 3arnybrneHa B HecKanbHble TPYHTbl, 38 WCKMYEeHMEM
CUMBbHOCXKMMAaeEMbIX, M).

Mpn pacyete NoO NPOYHOCTM MaTepuana OypOMHBEKUMOHHbIX CBaw, Npopesalolmx CUbHOCKUMAEMble
rpyHTbl ¢ Mmogynem gecdopmaumm E = 5000 klMa (50 krc/cM2) n meHee, pacyeTHy OANUHY CBav Ha NPOAOMbHbIN
n3rmb |_d B 3aBMcMmocTu oT gnameTtpa ceauv d crnegyeT NpUHNUMaTh paBHON:

npu E =500 - 2000 klMa (5 - 20 krc/cm2) |_d = 25d;

npu E = 2000 - 5000 KMa (20 - 50 krc/cm2) |_d= 15d.

B cnyyae, ecnn |_d npeBbiwaeT TOMWMHY CMOS CUMbHOCKMMAaeMoro rpyHta h_g, pacyeTHyw AnvHy
crnepyeT nNpuvHUMaTh pasHou 2h_g.

3.8. lNpu pacyeTe HabuBHbIX U BYpPOBBLIX CBan (KpoOMe CBan-CTONBOB U BYpOOMYCKHbIX CBan) N0 NPOYHOCTM
mMaTtepuana pacyeTHoe conpoTuBrneHne GeToHa crnegyeT MpUHMMaTb C y4eToM KoadduuMeHTa ycroBuin paboThl
ramma_cb = 0,85 cornacHo ykasaHuam CHwull 2.03.01-84 u koadduumneHTa ycrnoBuin padoTbl, Y4MTbIBAIOLLENO
BMNMsiHME cnocoba npon3BoACcTBa CBalHbIX paboT:

a) B MbINEBATO-MUHUCTBLIX FPYHTaX, €CNN BO3MOXHbI OypeHne CKBaXXUH 1 BETOHMpOBaHME MX Hacyxo 6e3
KpenneHusi CTEHOK MpY MOJNTOXEHWUM YPOBHSA NOA3EMHbIX BOA B MEPUOA CTPOMTENBCTBA HWDKE NATLI CBaw, raMma_chb
=1,0;

0) B rpyHTax, GypeHune cKBakuH U BGETOHMPOBaHWE B KOTOPbIX MPOM3BOAATCH HACYXO C MPUMEHEHMEM
n3Bnekaembix 06cagHbix Tpyd, ramma_cb = 0,9;

B) B rpyHTax, bypeHune CkBaxkvH n 6eTOHNMpOBaHME B KOTOPbIX OCYLLECTBASIOTCA MPU HAaNM4YnM B HUX BOAbl C
npuMeHeHneM n3Briekaemblx obcagHbix Tpyo, ramma_cb = 0,8;

r) B rpyHTax, bypeHue ckBaxuH n 6eTOHMpOBaHWE B KOTOPbIX BbIMOMHATCA NO4 MMUHUCTLIM PacTBOPOM
nunm noJ n3dbITOYHLIM JaBreHnem Bofpbl (6e3 o6cagHbix Tpy6), ramma_cb = 0,7.

MpumeyvaHue. BeToHnpoBaHne noa BOAOW MM NOA MMHUCTLIM PacTBOPOM criedyeT Npou3BOAUTb TOMbKO
MeTOAOM BepTuKanbHO nepemeltaemon Tpybel (BMT) nnm ¢ nomoLbio 6eTOHOHacoCoB.

3.9. Pac4yeTbl KOHCTPyKUWMWA CBaXW BCEX BWOOB crnegyeT MpOM3BOAUTL Ha BO3OENCTBME Harpysok,
nepegaBaeMblX Ha HUX OT 34aHWUS WU COOPYXEHUS, a 3abMBHbIX CBal, KPOME TOro, Ha YCUMUs, BO3HMKaKOLWME B
HMX OT COBCTBEHHOIO Beca Npu U3roTOBIIEHMU, CKNAaNPOBaHMKU, TPAHCMNOPTMPOBaHNM CBal, a TakKe Npu nogbeme
MX Ha Konep 3a O4HY TOYKY, yaaneHHyto oT ronosbl ceau Ha 0,3l (rae | - onuHa cean).

Ycunue B cBae (kak Ganke) OT BO3AeWCTBUS COOCTBEHHOrO Beca criedyeT onpefenstb C y4eToM
KoappumLmMeHTa AUHAMUYHOCTH, PaBHOrO:

1,5 - npn pacyeTe No NPOYHOCTK;

1,25 - npu pacyeTe No 06paszoBaHMI0 N PACKPLITUIO TPELLMH.

B atux cnydasx koaduuMeHT HageXHOCTM MO Harpys3ke K CODBCTBEHHOMY Becy CBau NPUHMMAaEeTCH
paBHbIM eAuHuLE.

3.10. OguHo4Hyto cBato B cocTaBe (byHAaMeHTa M BHE ero Mo Hecylen cnocobHOCTM rPyHTOB OCHOBaHMWS
crnepyeT paccyMTbiBaTh MCXOOS M3 YCIIOBUSA

F
d



TaMMa
k
rme N - pacueTHas HaTrpys3ka, lepemaBaeMas Ha CBao (OpomojibHOEe ycuiue,
BOBHUKAWIIEE B HEe¥ OT pacCuUeTHBEX Harpys30K, OEeUCTBYOIMX Ha

byHmaMeHT npu HamboJiee HEBHIT'OIHOM MX COYEeTaHMM), onpernejsgemMas B
COOTBETCTBUM C yKaszaHuaMmu 1m.3.11;
F - pacueTHad Hecyllasd CIOCOOHOCTE I'PYHTa OCHOBaHMA OINMHOUYHOM CBawM,
d HasbeBaeMas B ODaJbHeyIeM HeCcylen CIIOCOBOHOCTLIO cBau u
ompepnejyiaeMas B COOTBETCTBMM C yKas3aHuaAMM pas3n.4 m 5.

KoadhdpuumneHT HagexxHoCTM ramMma_K NnpuHMMaeTCst paBHbIM:

1,2 - ecnu Hecywaa cnocobHOCTbL CBan onpeeneHa no pesynbTaTam NOMeBbIX UCMbITAHUI CTaTUYEeCKOn
HarpysKkou;

1,25 - ecnu Hecywass CnocobHOCTb CBau onpederieHa pacyeToM MO pesynbTataMm CTaTMYecKoro
30HOMPOBAHMSA [PyHTa, NO pe3ynbTaTtam AMHaMUYECKUX WCMbITaHWA CBau, BbIMNOMHEHHBIX C Y4YeTOM YMNpYyrux
aedopmaumii TpyHTa, a Takke MO pe3ynbTaTam MOMeBbiX WCMbITAHUA [PYHTOB 3TarlOHHOW CBaen unu
CBaen-30HO0M;

1,4 - ecnu Hecywas cnocobHOCTb CBau omnpegesieHa pacdeTom, B TOM 4ucne Mo pesynbratam
ONHAMUYECKMX UCMbITaHU CBaW, BbIMOMHEHHbIX 6e3 ydeTa ynpyrux gecopmaunii rpyHTa;

1,4 (1,25)* - ans pyHAaMEHTOB OMop MOCTOB NPW HU3KOM POCTBEPKE, BMCAYMX CBasX W CBasX-CTOMKaXx,
MpW BbICOKOM POCTBEPKE - TONbKO MPU CBasiX-CTOMKaxX, BOCMIPUHUMAIOLUX CKUMAIOLLYIO Harpysky, He3aBucumo ot
yucna cean B (oyHOAMEHTE;

npyv BbICOKOM WM HM3KOM POCTBEpPKE, MOAOLLUBA KOTOPOro OMMPaeTCs Ha CUMbHOCKMMAEMbIN FPYHT, U
BMCAYMX CBAsIX, BOCMPUHMMAIOLLIMX CXXMMAIOLLLYIO HArpy3ky, a Takke npu nobomMm Buae pocTBepka 1 BUCAYMX CBasSIX
N CBasix-CTOWMKax, BOCMPMHUMAIOLLUX BblAEPTMBAOLLYIO HAarpy3ky, ramma_k npuHMMaeTcs B 3aBMCMMOCTU OT Yncna
cBai B yHOaMeHTE:

OPU 21 CBAE U DOJIEE vttt v ittt ettt ettt oeeeeeennneeeeennnnns 1,4 (1,25)
OT 11 IO 20 CBAM vt vttt ettt ettt eeeeeeeeeneesenenenenenens 1,55 (1,4)
B S Tt Y 1,65 (1,5)
L T D T e e e e e e e e e e e e e e e e e e e 1,75 (1,06)

ans yHOaMeHTOB M3 OOWHOYHOM CBau MOA KOMOHHY NMPWU Harpyske Ha 3abuBHYK CBal KBagpaTHOro
cedeHus 6onee 600 kH (60 TC) n HabmeHyto cBato BGonee 2500 kH (250 Tc) 3HaveHne koadppuumeHTa ramma_k
cnepyeT NpyvHUMaTb paBHbIM 1,4, ecnu Hecylwas cnOocOGHOCTL CBau OMNpederieHa Mo pesynbTaTtaM UCNbITaHWUM
cTaTUyeckomn Harpyskor, u 1,6, ecnu HecyLasa cnocobHOCTL CBan onpegerieHa apyrumm cnocodamu;

ramma_k = 1 - Ona cnnowHbIX CBaMHbIX NONEn XEeCTKUX COOPYKEeHUW ¢ npegensHon ocagkon 30 cMm un
6onee (npu uncne cear 6onee 100), ecnu Hecylwas cnOCOGHOCTL CBan onpegeneHa no pesynbtaTam cTaTudeckux
NCMbITAHUMA.

Mpumeyanusn: 1. MNpn pacyeTe cBaw BCex BMAOB Kak Ha BAaBnvBawLwme, Tak M Ha BblAeprusaroLme
Harpyskv npofdoribHOe ycunue, Bo3HMKalLlee B CBae OT pacyeTHoWm Harpy3ku N, cnegyeT onpenenstb C y4eToM
COBCTBEHHOr0 Beca CBaw, MNPUHUMAEMOro C KOI(MULUMEHTOM HaOEeXHOCTU MO Harpyske, yBenMyMBaloLwmm
pacuyeTHOe ycunue.

2. Ecnn pacyeT cBanlHbiX (OyHOAMEHTOB MPOU3BOAUTCH C Y4ETOM BETPOBbIX UM KPAHOBbLIX Harpys3ok, TO
BOCNPYHMMAaEMYI0 KpaiHUMW CBasiMM pacyeTHYH0 HarpysKy Aornyckaetcs nosblwatb Ha 20% (kpome byHAaMEHTOB
onop NUHWUIA anekTponepenayn).

Ecnu cBan doyHOameHTa onopbl MOCTa B HanpaBrneHun AeNCTBUS BHELLHUX Harpy3ok ob6pasyloT oauvH unm
HEeCKONbKO PsiioB, TO NPW y4yeTe (COBMECTHOM WY pa3genbHOM) HAarpy3oKk OT TOPMOXEHUS, AaBEHNst BETPaA, Nbaa
N HaBana cyJoB, BOCNPYHUMAEMbIX Hanboree HarpyKeHHOW CBael, pacyeTHYHO HarpysKy JoMycKaeTcs NnoBbiwaTh
Ha 10% npu YeTblpex cBasx B psgy n Ha 20% npu BocbMK cBasix U 6onee. [py NPOMEXYTOYHOM 4ucre cBan
MPOLEHT MOBbLILLEHNS PpaCYETHON Harpy3ky onpeaenseTcss UHTEPMNONsLUEN.

3.11. PacueTHyto Harpy3ky Ha cBato N, kH (TcC), cnegyet onpefenaTb, paccMatpuBasa (pyHOaAMEHT Kak
PaMHY0 KOHCTPYKLMIO, BOCMPUHMMAIOLLYIO BEPTUKAIbHbIE Y TOPU30OHTarbHbIe Harpysku 1 nsrnbatoLime MOMeHThbI.

Ona dyHOoameHTOB ¢ BepTUKaNbHbIMU CBasiMM pacyeTHYI0 Harpy3Ky Ha cBalo AOMycKaeTcs onpeaenstb no
copmyne



"®opmyna (3)"

3.12. ['opu3oHTanbHY Harpysky, OeWCTBYIOWY Ha yHOAMEHT BepTUKanbHbIMU CBasiMM OAMHAKOBOrO
NMonepeyHOro ceyeHnsi, JonycKaeTcs NPUHMMaTb PaBHOMEPHO pacnpeaeneHHon Mexay BCeEMU CBasMu.

3.13. lpoBepka YCTOMYMBOCTM CBaAMHOIO (pyHOAMEHTaA M €ro OCHOBaHUA [OSMKHa NPOM3BOAMTLCS B
cooTBeTCTBMM € TpeboBaHusammn CHulM 2.02.01-83 ¢ yueToM AENCTBUA LOMNONTHUTENbHBLIX FOPU3OHTAsbHbIX peakuun
OT CBal, NPUITOXEHHbIX K CABUraeMomn 4acTu rpyHTa.

3.14. CBan un caviHble (byHAAMEHTbI criefyeT paccyuTbiBaTb MO NPOYHOCTM MaTepuana v nNpovm3BoauTb
NpOBEpKy YCTOMYMBOCTM (PYHAAMEHTOB MNpuU AEUCTBMM CUM MOPO3HOrO MNyyYeHWsl, €Cnm OCHOBaHMEe CroXeHO
NYYMHUCTbIMU TPYHTaMM.

3.15. Pac4eTt cBam 1 cBaiHbIxX (hyHAaMEHTOB No Aedopmaumsim crieqyeT NPou3BOANTbL UCXOAs U3 YCINOBMS

s <= s, (4)

TIe s - coBMecTHas nebopmaums CcBayu, CBalHOTO OGyHIOaAMeHTa U COOPYXEeHMs
(ocamka, nepeMmeumeHMe, OTHOCHTEJIbLHAS PA3HOCTHL OCaAIOK CBal, CBAaMWHHX
byHIaMeHTOB M T.II.), OIpelejigeMas pacueToM 10 YyKaszsaHuUsaM IImn.3.3,
3.4, paszn.6 M PeKOMEeHOYyeMOTO NPpUIIOXeHus 1;

S - IpenejibHOE 3HaUeHue coBMecCTHOM mnebopmaumm OCHOBAaHMI cmau,
u cBamHoTO byHOamMeHTa ¥ COOPYXeHMUs, YyCTaHaBJMBaeMoOe 10 yKa3aHuSaM
CHuIl 2.02.01-83, a mnsa mocToB - CHmII 2.05.03-84.

4. PacyeT HecylLluen cnocobHocTu cBamn

CBaun-cTomnku

4.1. Hecywyw cnocobHoctb F_d, kH (Tc), 3abuBHom cBan, cBan-060no4kn, HabneHOW n OypoBoOW CBaWw,
ONMPAaIOLLMXCS Ha CKanbHbIA TPYHT, @ Takke 3abMBHOW CBaun, ONUPAIOLLENCS HA ManoCKMMaeMmbl TPyHT (CM.
npuMeYaHune K n.2.2), cnegyet onpeaensartb no dopmyne

F = ramma RA, (5)
d c
TOe raMMa - koabdomumeHT ycJoBUM paboTEl CBauM B I'PYHTE, [IPUHYMA EeMBIV
c ramMa = 1;
C
A - [wIomanb OnOMpaHuMsa Ha TPyHT CcBau, M2, IpMHMMaeMas IOJd CcBan
CIJIOLIHOTO CEeYEeHMsa PaBHOM [JoWalM IIOIIepedYHOI'0 CedeHMusa, a IJjda
CBaM TOJIELIX KPYIJIOT'O CEeUeHMA UM CBaM—-00O0JIOUeK - PAaBHOM IJIoWanu
[IOIIEPEYHOT'O CeUYeHMS HEeTTO IIPM OTCYTCTBMM SBalOJIHEHMS WUX I10JIOCTU
BOeTOHOM I PaBHOM I[JIoWaAM IIOINepedHOI'0 CceueHus OpyTTo npu
3aloJIHEHMM B3TOM I[OJIOCTM ©OeTOHOM Ha BECOTY He MeHee Tpex ee
O/aMeTpPOB.

PacuyeTHoe conpoTuBneHue rpyHTa R nog HWXKHUM KOHLIOM CBan-CTONKM, Kla (Tc/M2), cnegyeT npyHUmaTh:

a) ons Bcex BMOOB 3abMBHbIX CBaW, ONMPAIOLLUXCSA Ha CKarnbHblE U Manocxknmaemble rpyHTbl, R = 20 000
kMa (2000 Tc/m2);

0) ona HabuBHbIX M OypoBbLIX CBalM U CBal-ob0MoYeK, 3anofHAeMblX OETOHOM W 3afenaHHbIX B
HEBbLIBETPENbIN CKaNbHbIN rPYHT (6€3 cnabbix Npocrnoek) He MeHee Yem Ha 0,5 m, - no chopmyne

"®opmynebl (6) n (7)"

MpumeyaHue. MNpu HanUuMm B OCHOBaHWM HaOMBHLIX, OYpPOBLIX CBal M CBai-060M04YeK BbIBETPENbIX, a
TaKKe pasMsiryaemblx CKarbHbIX FPYHTOB WX Mpeaen MpoYHOCTM Ha OOHOOCHOe cXaTtue crefyeT NpuHumaThb no
pesynbrataM MCMbITaHWA LTamMnamMmu Wnu Mo pesynbTataMm WCMbITaHUM CBal M CBan-o060MovYek CTaTM4eckon
HarpysKkom.



Bucsuve 3abuBHble cBan BceX BUAOB U CBan-060Mo4Ku,
norpyxaemble 6e3 BbleMKU rpyHTa

4.2. Hecywyto cnocobHoctb F_d, kH (TC), BcAYen 3abmBHOM cBan M CBauM-000M0YKM, norpyxaemon 6es
BblEMKW TpyHTa, paboTalmx Ha CKMMAaloLWy Harpysky, crefyeT onpefendtb Kak CyMMYy CUIT pacyeTHbIX
COMPOTUBMEHWI TPYHTOB OCHOBaHUS NOA HUXHMM KOHLIOM CBaun U Ha ee 60KOBOW NOBEPXHOCTU MO hopmyne

"®opmyna (8)"

B cdopmyne (8) cymmmnpoBaTtb CONPOTMBAEHUSA TPyHTa crieAyeT Mo BCEM CMOSIM FPyHTa, NPOWAEHHbLIM
CBaeun, 3a MCKMNIOYEHWEM CryyaeB, KOrga MpoekToMm npegycMaTpuBaeTcs nnaHMpoBKa TEPPUTOPUM CPE3KON Wnun
BO3MOXEH pasmblB rpyHTa. B aTux cnydasx cnegyet cymmupoBaTb COMPOTUBMEHUS BCEX CIOEB TPYyHTa,
PacnonoXXeHHbIX COOTBETCTBEHHO HWXe YPOBHSA MMaHUPOBKM (Cpeskn) M AHa BOLOEMa Mocne ero MecTHOro
pa3mbiBa Npu pacyeTHOM MaBOAKe.

Tabnuua 1
TI'nyowu- PacueTHEE CONPOTUBJIIEHMS IO HIMXHMM KOHLIOM 3aOMBHEIX CBall U
Ha mor-| cear-obojiouek, MNOTpPyXkaeMelx 6es3 BHEMKM I'pyHTa, R, kla (Tc/m2)
PyXeHUS
HIVDKHEeT'O
KOHILA IeCUaHEX TPYHTOB CPEeNHEeV IJIOTHOCTU
cBau, M
rpaee- KPYIIHEIX - cpenHeMu MEeJIKMX elJIeBa - -
JIVIC TEIX KPYIHOCTHU TEIX
[IEUIEBATO-TJIMHMCTHX T'PYHTORB IPM IoKazaTeie
TekyuecTu 1 , pPaBHOM
L
0 0,1 0,2 0,3 0,4 0,5 0,6
3 7500 6600 (660) (3000 3100 (310) 2000 (200) 1100 600
(750) 4000 (400) | (300) 2000 (200) (1200 (120) (110) (60)
4 8300 6800 (680) [3800 3200 (320) 12100 (210) 1250 700
(830) 5100 (510)](380) 2500 (250) 1600 (160) (125) (70)
5 8800 7000 (700) 4000 3400 (340) 12200 (220) 1300 800
(880) 6200 (620) | (400) [2800 (280) 2000 (200) (130) (80)
7 9700 7300 (730) 14300 3700 (370) 12400 (240) 1400 850
(970) 6900 (690) | (430) 3300 (330) 12200 (220) (140) (85)
10 10 500 [7700 (770) 5000 4000 (400) 12600 (260) 1500 900
(1050) 7300 (730) ] (500) 3500 (350) |2400 (240) (150) (900)
15 11 700 [8200 (820) 5600 4400 (440) 12900 (290) 1650 1000
(1170) 7500 (750) | (560) 4000 (400) (165) (100)
20 12 600 8500 6200 4800 (480) 13200 (320) 1800 1100
(1260) (850) (620) 4500 (450) (180) (110)




25 13 400 9000 6800 5200 (520) 3500 (350) (| 1950 1200
(1340) (900) (680) (195) (120)
30 14 200 9500 7400 5600 (560) 3800 (380) [ 2100 1300
(1420) (950) (740) (210) (130)
35 15 000 10 000 8000 6000 (600) [4100 (410) | 2250 1400
(1500) (1000) (800) (225) (140)

IpuMeuwannsi: 1. Hanm dYepToOM HaHHE 3HaueHMd R IOJ9 IDeCcUaHBIX TPYHTOB,
1o YepToM - OJid I[bBUJIEBATO—TJIMHMCTHIX .

2. B rabu.l wm 2 rayOuMHy HOTPYyXEHMA HMXHEIO KOHLIA CBaM U CPeOHKI
TJIyOMHY PAacCIOJIOXEeHMsS CJIoS TpPyHTa I[IPpU [IJIaHUPOBKE TEPPUTOPUN CPE3KOM,
MOICHIIKOM, HaMBBOM IO 3 M CJelyeT I[OIPMHMMATL OT VYPOBHS MNPUPOIHOTO
penveda, a TTOpu Cpeske, MNOACHNKe, HaMeiBe oOT 3 1o 10 M - OT YCJOBHOM
OTMETKM, PAaCIOJIOXKEeHHOM COOTBETCTBEHHO Ha 3 M BHIIE YPOBHS CPEe3KM MM Ha
3 M HMXEe YPOBHA IIOLOCHIIKNM.

I'ny®OMHY NOTPYXEHUS HMWXHEeTO KOHILIa cBam n CpenOHIKn TIIyOUHYy
PacCIOoJIOXeHUs CJIoS TIpyHTa B BOIOEMe CJlelyeT IPMHMMAThL OT YyPOBHS IHA
nocjyie ofmwero pas3MbHBa pPacuUeTHBIM [IaBOIOKOM, Ha 0oJoTax — OT YPOBHA IHa
BoJsioTa.

[Ipy MNPOEKTUPOBAHUM MNYyTENPOBOILOB uYepes BHIEMKM IJIyOMHOM IO 6 M IJsa
cepay, 3abuBaeMBEIX MOJIOTaMy 0Oe3 MNOIMEIBa MJIM YCTPOMCTBA JIMIOEPHBIX CKBaXMUH,
TIIyOMHY I[IOTPYyXeHMsS B TIPyHT HWXHEero KOHIa cBau B Tabi.l cruenyer
IPMHMMAaTL OT YPOBHS NPUPOINHOTO pelbeda B MeCTe COOpPyXeHMs QyHIaMeHTa.
I BBIEMOK IJIyOMHOM OoJiee 6 M TIIyOMHY HOTPYyXeHMS CBall CjlelyeT NPMHUMATH
KakK OJI9 BEEMOK TJUIYOMHOM 6 M.

3. g [OpOMexXyTOUHEIX TJIyOMH MHOT'PYyXEeHMS CBall U MNPOMEXY TOUHEIX
3HaUYeHUM IIokasl3aTesid TeKydecTu I [OBEJIeBATO-IUIMHMCTEIX I'PYHTOB SHaueHMs R

L
n £ B Tabn.l u 2 onpenendioTcsa UHTEPIOJIAUMEeNA.
i

4, ﬂﬂﬂ ITJIOTHBIX ITeCYaHBIX IT'PYHTOB, CTeIlleHb IIJIOTHOCTU KOTOPHEIX
olpernejieHa IO IOaHHBEM CTAaTMUECKOI'O 30HOMPOBaHMA, 3HaueHus R no Tabis.l
ojigs  CcBay, I[OTPYyXEeHHBX 0e3 MCIOJIb30BAaHMA I[IOAMEBA MM JIMIOEPHEX CKBaXUH,
crnenyetT ypeauuuTb Ha 100%. Ilpu omnpelnejieHUM CTEeNeHM IJIOTHOCTM TPYyHTa IO
IJaHHBIM OPpYyIrmx BUIOOB MHXEHEPHBIX MBBICKAHUM )Z8 OTCYTCTBUU ITAaHHBIX
CTaTUYECKOI'O 3OHIMPOBAHMA IOJi4 ITJIOTHBIX IIECKOB 3HaUeHunda R I10 Tabis. 1l
crenyeT yBeamuuTh Ha 60%, HO He Bojee uem pmo 20 000 xIla (2000 Tc/Mm2) .

5. 3HaueHus PacCUYeTHEIX CONPOTHMBIeHMM R no Tabn.l @monyckaeTcs
MCIOJIb30BAThH [PM YCJOBMM, eClAM 3arjydJjieHre CcBay B Hepa3MbIBAeMBI U
Hecpe3aeMel TPYHT COCTAaBJIAET HEe MEHee, M:

4,0 - Oy MOCTOB UM I'MIPOTEXHUUECKUX COOPYXEHMUI;

3,0 - mma 3maHMi M OPOUMUX COOPYXEHUM;

6. 3BHaueHMs PACUETHOI'O CONPOTUBJIEHMS R IIOI HMWXHMM KOHLIOM SaOMUBHBIX
ceau ceuenynem 0,15 x 0,15 ™M ®m MeHee, MCIOJb3YEMHIX B KauecTBe

@yHHaMeHTOB I1ono BHyTpeHHMe neperoponKM OOHOSTAXHBIX HpOMSBOHCTBeHHHX
3OaHUM, IOONyCKaeTcsa yBelnuuuBaTh Ha 20%.
7. IOna cynecey nOpu uUucie IJjJacTuuHocTM 1 <= 4 u kxozddbuimeHTe
P
nopucrtoctn e < 0,8 pacuerTHBe conpoTuBJieHus R u £ clenyer onpenesnsaThb
i
KaK I1OJid IIBIJIEBATEIX I[I€CKOB cpenHeﬁ IIJIOTHOCTU .

Tabanua 2

Cpenusasda PacueTHEIE COINPOTUBIJIEHMS Ha OOKOBOM I[OBEPXHOCTU
TJIyOuHa 3a®MBHEIX CBalM M cean-obojsiouexk f , klla (Tc/mM2)
pacno- i



JIOXEeHUS
cyioga MeCUaHEX TPYHTOB CPenHel IJIOTHOCTU
TPYyHTA,
M KpyTIi— eIe —
HBIX U BaTHIX - - - - - -
cpen- | MeIKux
Her
KpyIi—
HOCTU
MBUIEBATO-TJIMHUCTHX TPYHTOB MNPM MoKaszaTeje TeKydecTu 1 , PaBHOM
L
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(0,3)(2(0,2)
(3,95)] 2,3)| (1,5 )| (1,2)| (0,8)| (0,4)| (0,4)
2 42 30 21 17 12 7 5 4(0,4)14(0,4)
(4,2) (3,0) (2,1) (1,7) (1,2) (0,7) (0,5)
3 48 35 25 20 14 8 7 6(0,6)|5(0,5)
(4,8)] (3,5 (2,5 | (2,0)] (1,4)| (0,8)] (0,7)
4 53 38 27 22 16 9 8 7(0,7)(5(0,5)
(5,3) (3,8) (2,7) (2,2) (1,0) (0,9) (0,8)
5 56 40 29 24 17 10 8 7(0,7)(6(0,06)
(5,6) ] (4,0) | (2,9 (2,4)] (L,7)| (1,0)| (0,8)
6 58 42 31 25 18 10 8 7(0,7)(6(0,06)
(5,8)] (4,2)| (3,1)| (2,5)] (1,8)| (1,0)| (0,8)
8 62 44 33 26 19 10 8 7(0,7)6(0,6)
(6,2) (4,4) (3,3) (2,0) (1,9) (1,0) (0,8)
10 65 46 34 27 19 10 8 7(0,7)(6(0,06)
(6,5)] (4,6) | (3,4)| (2,7)] (1,9 (1,0)| (0,8)
15 72 51 38 28 20 11 8 7(0,7)(6(0,06)
(7,2) (5,1) (3,8) (2,8) (2,0) (1,1) (0,8)
20 79 56 41 30 20 12 8 7(0,7)(6(0,06)
(7,9)] (5,6) (4,1)] (3,0)] (2,0)| (1,2) (0,8)
25 86 6l 44 32 20 12 8 7(0,7)(6(0,06)
(8,6)| (6,1)| (4,4)| (3,2)| (2,0)| (1,2)| (0,8)
30 93 66 47 34 21 12 9 8(0,8)|[7(0,7)
(9,3)] (6,6) (4,7)| (3,4)] (2,1)| (1,2)] (0,9)
35 100 70 50 36 22 13 9 8(0,8)7(0,7)
(10,0) | (7,0)] (5,0)| (3,6)| (2,2)]| (1,3)]| (0,9)
IpuMeuanuss: 1. IIpu onpeneJieHUM PACUETHOTO COINPOTMBIIEHMS I'PYyHTa Ha
ODOKOBOM NOBEPXHOCTM cBam f 1o Tabs. 2 cJjenyeT yuUTHBATL TpeOOoBaHUA,

i
M3JIOXKEHHBIE B NpuMeu.2 M 3 K Tabma.l.

2. lpu omnpemejeHuu o Tabjl.2 pPacCUETHBX CONPOTUBJIEHMNM TPYHTOB Ha

ODOKOBOM IOBepxXHOCTM cBau f [IJIACTEL TI'PYHTOB CJleOyeT pacCdJIeHATb Ha
i
ONHOPOIHEIE CJIOM TOJIIMHOM He Oojiee 2 M.

3. 3HaueHUS PACUETHOI'O COIPOTUBJIEHMUS IIJIOTHEIX [IeCUaHBIX I'PYHTOB Ha

BDokxoBOM HOBepxHOCTU cBalt f ciemyeT yBenmuupaTh Ha 30% IO CpaBHEHMIO CO
i
3HAUEHUSIMU, [IPUBEIOEHHBEIMM B Tadi.2.

4. PacueTHBE CONPOTUBJIIEHUS Cyllecey U CYyIJIMHKOB C kKo2ddulMeHTOM
nopucrtoctny e < 0,5 wum mamH c kosdbdmumeHToM nopucrtocTtu e < 0,6 cienyet
yBeJIMUMBATE Ha 15% O CpPaBHEHMIO CO 3HaUEHMSMM, [IPUBEINeHHEMM B Tadi.2,
npy JIOOBIX BHAUEHMAX [NOKAaBaATEJII TEeKydeCTH.

Tabnnua 3



CrnocoObrel morpyxeHMs 3abMBHEIX CBall U cBam-o060- |KosbduumeHTH Y CIIOBUM
JIoOUuekK, TI[OoTpyXaeMelx 0es BEHEMKM T'PYHTa, U BUIH |paboTH I'pyHTa IpM pac-—
TPYHTOB yeTe HecylelM CIoCoBHOC—
T CBau
oI HMWXHMM |Ha OOKOBOM
KOHLOM IOBEPXHOCTHU
TamMMa TamMMa
cR cf
1. IHorpyXeHMe CIJIOMWHBIX M I[IOJIBIX C BaKPHITHIM HWX— 1,0 1,0
HMM KOHIIOM CBay MeXaHWUeCKUMU (nonBecHBMU) ,
IapPOBO3OYMHEIMY ¥ IU3EJIBHEIMU MOJIOTaMu
2. llorpyxeHue 3aOMBKOM M BIHABJIMBAHMEM B IpelBa-—
PUTEJILHO MNPOOYPEeHHBE JIMOEPHBEE CKBAaXMHEL C
3arJybJIeHreM KOHLIOB CBay He MeHee 1 M Huxe
3a008 CKBaXMHE [IPU e€e IOuaMeTpe:
a) PaBHOM CTOPOHE KBaIpaTHOMW CBau 1,0 0,5
6) Ha 0,05 M MeHee CTOPOHBE KBaIpaTHOM CBau 1,0 0,6
B) Ha 0,15 M MeHee CTOPOHH KBaIpaTHOM WU 1,0 1,0
IoyaMeTpa CcBau KpPyIJIOTO CceueHusa (Ijs oIop
JIMHUM 3JIeKTpoliepenayn)
3. IlorpyxeHMe C IIOOMEIBOM B II€CYaHHE TPYHTH IIPpU 1,0 0,9
YCJIOBUM HNOOMBKM CBay Ha IIOCJIeIHEeM D3Talle II0T-—
pyXxeHus 0e3 NpMMEeHEeHMS NOIMBIBa Ha 1 M U 00—
Jee
4. BubponorpyxeHue cBal—-o000JIOUEK, BUOPOIOTPYXe-—
HYe ¥ BUOPOBIABJIMBAHME CBa¥ B I'PYHTH:
a) HnecdaHble CpelHe) IJIOTHOCTH:
KPYIHEE U CpelHEeM KPYHIHOCTU 1,2 1,0
MeJIKne 1,1 1,0
[BEJIEBATHE 1,0 1,0
©) NBUIEBATO-TJIMHUCTHIE C IIOKa3aTeJIeM TeKyudyec-—
m I = 0,5:
L
cynecu 0,9 0,9
CYTJIMHKU 0,8 0,9
T JIVHEL 0,7 0,9
B) IBUJIEBATO-IJIMHMCTEIE C IIOKa3aTeJIeM TeKydec-— 1,0 1,0
Tm I <= 0
L
5. TorpyxeHMe MOJIOTaMM JIOOOM KOHCTPYKLMUM I1OJIBIX
KeJIe300eTOHHEIX CBal C OTKPBITEIM  HMWXHUM KOH-—
1IOM:
a) npu nouaMetTpe nojoctu cBau 0,4 M U MeHee 1,0 1,0
©6) To xe, or 0,4 mo 0,8 M 0,7 1,0
6. IlorpyxeHue JiOOEIM CIOCODOOM IIOJIEIX CBAaM KPYIJIO-—
TO CeueHMS C SBaKPBITHEIM HWKHMM KOHIIOM Ha TUIy-—
buny 10 M um Dojlee C MHOCJenylUMM yCTPOMCTBOM
B HMXHEM KOHIe cBay KaMy(dJeTHOI'O YUMPEeHUS B
IeCUaHBX I'PYyHTax CpelHey IJIOTHOCTM UM B IIbBUIe—
BATO-TJIMHMUCTEIX TPYHTax C I[OKasaTeJIeM TeKy-—
yectu I <= 0,5 npu mouameTpe yUMPEHMUS, PaB-—
L
HOM :
a) 1,0 M HeBaBUCMMO OT yKa3aHHBIX BUIOB I'PYH-— 0,9 1,0
Ta
6) 1,5 M B meckax M cynecsax 0,8 1,0
B) 1,5 M B CyIJamMHKaAxX ¥ TJIMHAX 0,7 1,0
7. TlorpyXeHMe BIaBJIMBaHMEM CBal:




a) B IIeCKM CpelHeM IIJIOTHOCTMU KPYIIHBE, Cpen- 1,1 1,0
Hel KPYIHOCTU U MeJIKue
©) B IEeCKM IbJIeBaTHE 1,1 0,8
B) B [BJIEBATO-TJIMHUCTEIE I'PYHTEL C IloKas3zaTeJieM
Texyuectn I < 0,5 1,1 1,0
L
r) To xe, I >= 0,5 1,0 1,0
L
[lpuMeuwanne. KosdduumeHTH IraMma u TramMa no mnoz.4 Tabn.3 nJisa
cR cf
MBJIEBATO— TIJIMHMC THIX TPYHTOB C T[roka3aTeyieM Texkyuecty 0,5 > I > 0
L
ONPenesyiginTCsa MHTEPIOJNALMEN.

Mpumeyanuna: 1. Hecyuwyo cnocobHocTb 3abuBHbIX OGynaBOBMAHLIX CBaW criegyeT onpeaensatb no
dopmyne (8), npu 3TOM 3a NEPUMETP U Ha y4acTke CTBOMa crneayeT NpUHMMaTb NEPUMETP NONEPEeYHOro CevYeHns
CTBONA CBau, Ha y4acTKe YLUMPEHUS - NEPUMETP MOMNEPEYHOro CeYEHNs YLLUNPEHNS.

PacuyeTtHoe conpoTtuenenue f_i, rpyHTa Ha 6OKOBOM MOBEPXHOCTU TakUX CBaW Ha yyacTke YLIUPEHUs, a B
necyaHbIX rPyHTax - M Ha ydacTke CTBONa criegyeT MPUHMMaTb TakMM Xe, Kak and ceam 6e3 ywunpeHus; B
MblNeBaTo-MMUHNUCTLIX FPYHTax conpoTuBrieHwe f_i Ha yvacTke cTBOMa, PacnoSioKEHHOro B CTBOPE YLIMPEHWS,
crnepyeT NPpUHUMAaTh PaBHbIM HYITHO.

2. PacuyetHble conpoTuBneHuns rpyHToB R u f_i B dopmyne (8) aona neccosbiX MbleBaToO-MMHUCTbBIX
FPYHTOB Npw rnybuHe norpyxeHus csan bonee 5 M crnegyeT NPUHMMAThL NO 3HAYEHWUSM, yKasaHHbIM B Tabn.1 n 2
ans rnyouHbl 5 M.

Kpome Toro, Ans aTUx rpyHTOB B Criydae BO3MOXHOCTU MX 3aMavmBaHus pacyeTHble conpoTueBnenns R n
f_i, ykasaHHble B Tabn.1 u 2, crnegyeT npuHMMaTb MpW MoKasaTene TeKydyecTu, COOTBETCTBYKOLLEM MNOSIHOMY
BOOOHACHILLEHWNIO FPYHTA.

4.3. Ona 3abuBHbIX CBal, ONUPAaIOLUXCA HWXKHMM KOHLOM Ha pbiXfble MecyaHble FPYHTbl WKW Ha
MblNIeBaTO-MMNHUCTbIE TPYHTBLI C Nokasatenem Tekyyectn I_L > 0,6, Hecylyio cnocoBGHOCTb crnegyeT onpeaensTb
no pesynbTaTam CTaTUYECKUX UCTbITAHUI CBaW.

4.4. Hecywyo cnocobHOCTb NupamMupansHon, TpaneuenaanbHOW U poMOOBMAOHOW CBalW, Npope3aroLumx
necyaHble W NbineBaTo-rMuHUCTBIe TPyHThl, F_d , kH (TC), ¢ HaknoHom 6okoBbIX rpaHen i_p <= 0,025 cnepyet
onpegenaTe No dpopmyre

"®opmyna (9)"

Mpumevanusa: 1. MNpu pomBOBMOHBLIX CBasXx CyMMWpPOBaHWe CONPOTUBIEHMIM rpyHTa Ha 6GokoBow
MOBEPXHOCTUN Yy4acTKOB C 06paTHbIM HaknoHoMm B dhopmyne (9) He Npon3BoanNTCS.

2. Pac4deT nupamupanbHbIX CBaw ¢ HaknoHoMm 6okoBbix rpaHen i_p > 0,025 gonyckaeTcs Npov3BOAMTb B
COOTBETCTBMU C TpeboBaHMAMUN PEKOMEHOYEMOrO NPUIOKEHUSA 2 NPU HAaNU4Mn pesynbTaToB NPecCoOMeTPUYECKMX
UCNbITAaHUK, a NpU UX OTCYTCTBUM - No popmyne (9), NnpuHUMas 3HaveHue i_p pasHbiMm 0,025.

4.5. Hecywyto cnocobHocTb F_du, kH (TC), BUCAYeln 3abmBHOIM cBan 1 cBan-ob0no4ku, norpyxaemon 6e3
BblIEMKW rpyHTa, paboTaloLmx Ha BblAepruBatoLLylo Harpy3Kky, cneayet onpegenatb no popmyne

"®opmyna (10)"

MpumeyaHue. B cyHaoameHTax onop MOCTOB He pJonyckaetcs paboTa cBaw Ha BblgeprMBaHve npwm
OEeCTBUN OAHUX MOCTOAHHBIX HArpy3oK.

Tabauua 4
I'pyHTH Kosdoduumenr k
i
llecku M CyInecu 0,5
CyTJIMHKMU 0,6
T'niyHEeL:
npr I = 18 0,7




" I =25 0,9
P
IpmMewanne. [j1a TJIMH C YMCJIOM MJacTHUYHOCTM 18 < I < 25 3HadeHuA
P
koabbduumeHnTa k omnpemesgoTCsa MHTEPIOoJSaluMen.
i

Bucsaune HabuBHbIE U 6ypOBble CBau U cCBan-000J104YKH, 3aMOJIHsAeMble 6ETOHOM

4.6. Hecywyto cnocobHocTtb F_d, kH (TC), HabuBHOM 1 GypoBOW CBai C ylUMpPeHMeM W 6e3 ylmnpeHus, a
Takke CcBan-000SOYKM, NOrPYy>KaeMoW C BbLIEMKOW FPyHTa M 3anosfiHAeMon 6eTOHOM, paboTaroWwmx Ha CXXMMatOLLYO
Harpysky, cnegyeTt onpeaenaTb no gopmyne

"®opmyna (11)"

MpumeyaHue. ConpoTuBneHne necyaHbIX rPYHTOB Ha BOKOBOW MOBEPXHOCTU CBau C yLUMPEHWEM cnegyet
YyYnTbIBaTb Ha Yy4yacTKe OT YPOBHS MMAHMPOBKM OO YPOBHSA MepeceyeHuss CTBOMa CBauM C MOBEPXHOCTbLIO
BOOBpaxaemMoro KoHyca, MMEeILLEro B KayecTse 0bpasytoLen NMHMI0, KacatoLytocs NOBEPXHOCTU YLUMPEHNUS NOA
yrnom dm_I/2 k ocn cBan, rae du - ocpegHeHHoe (MO CrosiM) pacyeTHOe 3HaveHWe yrna BHYTPEHHEro TpeHus
rpyHTa, 3anerawwero B nNpegenax ykasaHHOro KoHyca, onpegensiemoe B COOTBETCTBUMM C TpeboBaHusimu 1.3.5.
ConpoTtuBneHve nbineBaTo-IMUHUCTBIX TPYHTOB AOMYCKAETCs yYUThiBaTb NO BCEW ANNHE CTBOMA.

4.7. PacuyeTHoe conpoTusnenue R, kla (T¢/mM2), rpyHTa NoAa HWXKHMM KOHLIOM CBau cnegyeTt NpuHMMaTh:

a) AN KPYNHOOGNOMOYHbIX TPYHTOB C MNEeCYaHbIM 3anofiHUTENeM M necvaHblX FPYHTOB B OCHOBaHWM
HabvsHOM 1 BypoBOK CBal C ywmpeHnem n 6e3 ympeHnsi, cBam-obonoyku, Norpy>kaemon ¢ NofHbIM yganeHvem
rpyHTOBOro fapa, - no dopmyne (12), a cBan-oboMnoYKkn, MOrpy>KaemMon C COXpPaHEeHMEM TPYHTOBOro agpa u3s
yKa3aHHbIX FpyHTOB Ha BbicoTy 0,5 m n 6ornee, - no dopmyne (13):

"®opmynel (12) n (13)"
0) ANs NblINeBaTo-IMMHNCTBIX TPYHTOB B OCHOBaHWW - No Tabn.7.
MpumeyvaHue. YkasaHna n.4.7 OTHOCATCA K cryyasm, korga obecnedvBaeTcs 3arnybneHve cBamn B rPyHT,

MPUHATBLIN 3@ OCHOBaHWE WX HWXKHMX KOHLOB, HE MeHee 4YeM Ha AuMameTp cBau (MMM YLWMpeHus ANns ceBau C
yLIMPEHUEM), HO HE MEHee YeM Ha 2 M.

Tabamnua 5
CBaM M CHOCOOH MUX yCTPOMCTBA Kosdduument yciuoBuy pa®oOTH CcBau
TamMMa
cf
B Ieckax|B cyne- B CyT- B TJIMHAaX
cax JIMHKAaX
1. Ha®uBHHE IO I1.2.5, a HOpu Ba- 0,8 0,8 0,8 0,7
OMBKE MHBEHTAPHOM TPYOB c
HAKOHEUHMKOM
2. Hab®uBHBIE BUOPOWTAMIOBAaHHEE 0,9 0,9 0,9 0,9
3. BypoBEE, B TOM UYMCJIe C ylMpe-
HYeM, OeTOHUPYEMHE :
a) Opu OTCYTCTBUM BOIBl B CKBaXMu-— 0,7 0,7 0,7 0,6
HEe (cyxum criocofboM), a Takxe
IpY MUCIOJIb30BaHUKU oBCcamHBIX
VHBEHTAPHEX TPpyO
©) monm BOOOM WM IIOX TJIMHMCTHIM 0,6 0,6 0,6 0,6




PacTBOPOM
B) XeCTKMMM OEeTOHHEIMM CMEeCSaMMU, 0,8 0,8 0,8 0,7
YKJIQOBIBAEMBEIMM  C IIOMOUBLI0 TJTy=—
OMHHOV BUOpaUumn (cyxmum crio-—
cobowm)
4. BypoHabOuBHEE, IOJIEIE KPYIJIBE, 0,8 0,8 0,8 0,7
yCTpamMBaeMee IIpPU OTCYTCTBUU
BOIEl B CKBaXmHe C IIOMOIIBI BU-—
fbpocepiedHMKa
5. Cram-o060JI0uKHy, IoTrpyXaeMele 1,0 0,9 0,7 0,6
BUOPUMPOBAHMEM C BBIEMKOM I'PYH-—
Ta
6. Crau—-cTOJIOH 0,7 0,7 0,7 0,6
7. BYpPOMHBEKLMOHHEE, M3TOTOBJIAE-— 0,9 0,8 0,8 0,8
MEIE IIOI 3allMTOM OOCAaIHEIX TPYyO
uny OEHTOHMTOBOIT'O pacTBOopa C
OIIPECCOBKOM IaBJIEHMEM 200 -
400 xlla (2 - 4 aTwMm)
Tabnuua 6
PacueTHEIEe 3HAUeHUSA
KosdduumenTH yIJla BHYTPEHHEeI'O TpeHMsa I'pyHTa Om , rpan.
I
23 25 27 29 31 33 35 37 39
ansbda 9,5 (12,6 [17,3 24,4 34,6 48,6 71,31108,0 |163,0
1
anrba |18,6 |24,8 |32,8 45,5 64,0 87,6 |127,0]185,0 |260,0
2
aneba , npu
3
h/d, paBHOM,
M:
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 10,83 0,84 0,85
7,5 0,68 0,70 0,71 0,74 0,76 0,78 10,80 0,82 0,84
10,0 0,62 0,65 0,67 0,70 0,73 0,75 10,77 0,79 0,81
12,5 0,58 0,61] 0,68| 0,67 0,70 0,73 10,75 0,78 0,80
15,0 0,55 0,58 0,61| 0,65 0,68 0,71 10,73 0,76 0,79
17,5 0,51 0,55 0,58 0,62 0,66 0,69 0,72 0,75 0,78
20,0 0,49 0,531 0,57 0,61 0,65 0,68 0,72 0,75 0,78
22,5 0,46 0,51 0,55 0,60 0,64 0,67 10,71 0,74 0,77
25,0 u Bbomee |0,44 0,49 0,54] 0,59 0,63 0,67 |0,70 0,74 0,77
anbba npu d,
4
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 0,241 0,23 0,22 0,21 0,20 10,19 0,18 0,17
NpuMeuanme. JJjisg NPOMEXYyTOUHEX 3HadueHutt ¢om , h/d m d 3HaueHus xo3d-
i
duumvenTor anbba , anbdba , anbda M anpda ONpenesigaiTCHa MHTEPIOJSLUUEN.
1 2 3 4




Ta6anua 7

T'ny- PacueTHoe comnpoTuBiieHre R, klla (Tc/M2), MNOI HWXHMM KOHLIOM
OuHa HaOMBHEIX M OYPOBHIX CBall C yllMpeHueM M 0e3 ylMpeHMs M CBan-000-—
3aJI0— | Jiouek, TMOTPYXaeMHX C BEEMKOM TI'PYHTa UM 3allOJIHAEMBEIX OETOHOM IIpHU
KEHMA | MBIJIEBATO-TJIMHMCTHIX I'PYHTAaxX, 3a MCKJIIOUEHMEM JIECCOBEIX, C IOoKa3a-
HVDK— TeJieM TeKydyecTu I , PaBHBEM
Hero L
KOHILa
cBau
h, M 0,0 0,1 0,2 0,3 0,4 0,5 0,6
3 850 (85) 750(75) 650 (65) 500 (50) [400(40) 300(30) |250(25)
5 1000(100) 850 (85) 750(75) 650 (65) |500(50) 400 (40) |350(35)
7 1150(115) |1000(100) 850 (85) 750 (75) 600 (60) 500 (50) 1450 (45)
10 1350(135) [1200(120) [1050(105) 950 (95) 800 (80) 700 (70) | 600 (60)
12 1550 (155) [1400(140) [1250(125) [1100(110) |950(95) 800 (80) [700(70)
15 1800(180) [1650(165) |1500(150) [1300(130)]1100(110) 1000 800 (80)
(100)
18 2100(210) {1900 (190) |1700(170) |1500(150) |1300(130) 1150 950 (95)
(115)
20 2300 (230) |2100(210) |1900(190) |1650(165) |1450(145) 1250 1050
(125) (105)
30 3300(330) [3000(300) |2600(260) |2300(230) |2000(200) - -
40 4500 (450) [4000(400) |3500(350) |3000(300) |2500(250) - -
[puMeuaune. Iy CBaMHBIX byHIODaMeHTOB oIop MOCTOB 3HauyeHud,
npuBeneHHBle B Tabj.’/, cjaenyerT:
a) TIOBHIIATH (IpM pPacHOoJIOXeHMM OIOP B BOIOEME) Ha BeJIMUMHY, PaBHYD
1,5 ramma h , rme ramma - yOeJsbHBEM Bec Bomel - 10 xH/M3 (1 Tc/M3); h -
W W w w
TyyOMHa CJloS BOIBL B BOIOEMe OT ee YPOBHS IIPM pPacyUeTHOM [NaBOAKEe IO YypPOB-—
HS IHa BOIOEeMa, a NpM BOBMOXHOCTM pPasMeHBa — OO YPOBHS IHa I[ocje ofmero
PasMEBa ;

0) nDoHmWXaThb OpM ko3ddUlMeHTe HOPUCTOCTM TIpyHTa € > 0,6, Ipy 3TOM
KOo3bbMLIMEeHT MOHMXEeHMS m CcJenyer OoNpenesyiiTh MHTEepHIoJaumuen MEeXIy
3HaueHusaMy m = 1,0 npyu e = 0,6 mm = 0,6 npr e = 1,1.

4.8. PacuyeTtHoe conpotueneHve R, «kla (Tc/M2), rpyHTa nog HWKHMM KOHLOM CBan-0605oYKu,

norpyxaemon 6e3 yganeHus rpyHTa unm ¢ CoOXpaHeHWeMm rpyHTOBOro sipa BbICOTON HE MeHee Tpex AvameTpoB
06004k Ha NocrnegHeM 3Tane ee MOrpyXeHuUs U He 3anornHseMon 6eToHOM (MpW YCNOBMU, YTO FPYHTOBOE SiAPO
06pa3oBaHO M3 rpyHTa, MMEIOLLEro Te e XapaKTEPWUCTMKM, YTO M TPYHT, MPUHATBIA 32 OCHOBaHWME KOHLa
cBan-obonoykm), cregyeT npuHMMaTb No T1abn.1 ¢ koadpduumeHTom ycnosun paboTbl, yYUTbIBaIOWMM CNOCO6
MOrpyxeHns cean-obonovek B COOTBETCTBMU C M03.4 Tabn.3, npuyemM pacyeTHOe COMPOTUBIEHME B yKa3aHHOM
cry4ae OTHOCMTCS K NroLaam nonepevyHoro ce4eHus cBam-ob0no4KkM HETTO.

4.9. Hecywyto cnocobHocTb F_du, kH (Tc), HabrBHOI 1 GypoBon cBai U cBan-o00no4ku, paboTarowmx Ha
BblAepriBaloLLmMe Harpysku, crnegyeT onpeaendrts no dopmyrne

"®opmyna (14)"
BuHTOBBIE CBan

4.10. Hecywyto cnocobHocTb F_d, kH (TC), BUHTOBOM cBan gnameTpom nonactm d <= 1,2 m n gnuHonm | <
10 M, paboTaloLlen Ha CKMMalOLWY UNU BbiAEPrMBatoLLy0 HarpysKy, crnegyet onpegensatbe no dgopmyne (15), a
npu gnametpe nonactm d > 1,2 m n gnvHe ceam | > 10 M - TONbKO MO AaHHbIM MCMbITAHWA BUHTOBOW CBau
CcTaTU4eCKOW Harpyskom:



"®opmyna (15)"

Mpumeyanusa: 1. [lpu onpegeneHMM Hecywen CNOCOBHOCTM BMHTOBBIX CBaW Npu  OEWACTBUU
BOABMMBAIOLLMX HArpy3oK XapaKTepuUCTMKN TPYHTOB B Tab1.9 OTHOCATCS K rpyHTaM, 3areralwumM No4 nonacTbto, a
npu paboTe Ha BblAepruBatoLme Harpy3k1 - Hag nonacTblo CBau.

2. [nybuHa 3anoxeHuss ronactTu OT YPOBHSA MNITAHUPOBKM AOfMKHA ObiTb He MeHee 5d npwu
NblNeBaTO-TMMHUCTLIX TPYHTaX U He MeHee 6d - Npu necyaHbIX rpyHTax (rae d - gMaMeTp fonacTu).

3. PacyeTHble 3HayeHuss yrma BHYTpeHHero TpeHus ¢u_| u cuenneHusa rpyHta c_| ocHoBaHus npu
pac4deTax no copmyne (15) AomkHbI oNpeaenaTbCst B COOTBETCTBUU ¢ TpeboBaHmamm n.3.5.

Tabauna 8
KondouumenT ycnoBul pa®oOTHl BMHTOBLEIX CBam
TpPyHTH raMMa IIpM HaTrpy3kax
c
CXUMAIOMM X BEIIEPTUBanIMX 3HaKOMIepeMeHHBIX
1. TJAMHBEL UM CYTJIMHKM:
a) TBEepOee, IIOJIYyT-— 0,8 0,7 0,7
BepIre ¥ TyTomjiac-—
TUYHLIE
0) MATKOIIJIaCTUYHEE 0,8 0,7 0,6
B) TeKyuellJlaCTUUYHbE 0,7 0,6 0,4
2. Illecku u cymnecu:
a) TEeCKM MaJIOBJIAXHEBIE 0,8 0,7 0,5
U CyIecu TBepnbe
©) T[necku BJIAXHBE U 0,7 0,6 0,4
Cylecu IJIaCTUUYHBE
B) IIeCKM BOJIOHACH- 0,6 0,5 0,3
meHHBIE ¥ CYNecu Te-
Kyuue
Tabauna 9
PacueTHOE 3HaueHMue | KosbdbuumenTe |PacueTHoe 3HaueHMe | KoodbrumeHTE
yIJjla BHYTPEHHEI'O Tpe- yIJjla BHYTPEHHEeIO Tpe-
HYSA TpyHTa B pabouen HYSA TpyHTa B pabouen
30He Ou , Tpaxn. aneba |anbda |30He OGum , Tpan. anbda |anwbbda
I 2 I 1 2
13 7,8 2,8 24 18,0 9,2
15 8,4 3,3 26 23,1 12,3
16 9,4 3,8 28 29,5 16,5
18 10,1 4,5 30 38,0 22,5
20 12,1 5,5 32 48,4 31,0
22 15,0 7,0 34 64,9 44,4

Yyet oTpuuaTenbHbIX (HeraTUBHbIX) CUN TPEHUsA FPYHTa Ha 60KoOBOM

HOBerHOCTMCBaﬁ

4.11. OTpuuaTtenbHble (HeraTMBHbIE) CUMbl TPEHMS, BO3HMKaloLWMe Ha OOKOBOW MOBEPXHOCTWU CBal npwu
ocafike OKOMNOCBaMHOIO rpyHTa M HanpaBfieHHble BEPTMKANbHO BHU3, CrieQyeT y4MTbIBaTh B CryYasx:

NNaHNPOBKN TEPPUTOPUN NOACLINKON TonLmHon 6onee 1,0 m;

3arpysku rnomna ckrnagoB nornesHom Harpyskon 6onee 20 kH/M2 (2 Tc/m2);

3arpysku rnomna okosio hyH4aMeHTOB MOMe3HOM Harpy3kon oT obopynoBaHust 6onee 100 kH/m2 (10 Tc/m2);

yBenMYeHunst appekTUBHbLIX HAaNPSXKEHWU B TPYHTE 3a CYET CHATMS B3BELUMBAOLLErO AENCTBUS BOObI MpuU



MOHWXEHMUN YPOBHS NOA3EMHbIX BOS;
He3aBepLUEHHON KOHCONUAALMN IPYHTOB COBPEMEHHBIX U TEXHOTEHHBLIX OTIIOXKEHWN;
YNNOTHEHUS HECBSA3HbLIX TPYHTOB MPU AWHAMWUYECKUX BO3OENCTBUSX;
npocagky rpyHTOB MNpY 3amMavnBaHuu.

ﬂpumeqal-wle. Yyer oTpulaTenbHbIX CUN TPeHUA, BO3HUKaKLIMX B MPOCaAOYHbIX rpyHTax, cnenyet
npon3sBoanTb B COOTBETCTBUMN C Tp96OBaHVI9|MVI Qasg.&

4.12. OTtpuuartenbHble CWMbl TPEHUSA YYUTBIBAOTCA OO0 [MyOMHbI, Ha KOTOPOM 3HayeHue OCaaKku
OKONOCBAWHOIO rpyHTa nocne BO3BEAEHUS U 3arpyskn CBanHoOro pyHaameHTa npesbiaeT NonoBuMHY NpeaenbHoro
3HavyeHua ocagku yHaameHta. PacyeTHble conpoTtuBneHus rpyHta f i npuHumatotes no 1abn.2 co 3Hakom
"MUHYC", a ons Topda, nna, canponens - muHyc 5 klla (0,5 Tc/m2).

Ecnu B npegenax AnuHbl NOrpykeHHOM YacTu CBau 3aneratwT HannacTtoBaHusa Topda TonwuHon 6onee 30
CM U BO3MOXHa MNNaHWpOBKa TEPPUTOPMM MOACHINKOW WNU MHAA ee 3arpyska, 3KBMBaNeHTHasi NOAChINKe, TO
pac4yeTHOe conpoTMBrieHue rpyHTa f i, pacnonoXeHHOro Bbile NOAOLWBbLI HavHu3Wero (B npegenax AnuHb
norpy>keHHOM YacTu csan) cnosi Topda, cnegyet NpUHUMaTL:

a) Npy NoACLINKax BbICOTON MeHee 2 M - AN rPyHTOBOW MOACHINKU 1 CNOeB Topda - paBHbIM HymMto, AN
MUWHEpaIbHbIX HEHACBIMHbIX FPYHTOB NPMPOLHOrO CIIOXEHWS - MOJOXUTENbHLIM 3Ha4YeHMsAM No Tabn.2;

6) npu noAckinkax BbICOTOM OT 2 A0 5 M - OonsA rpyHTOB, BKMtOYasa NoAchkInky, - paBHbiM 0,4 3HaYeHW,
yKasaHHbIX B Tabn.2, Ho co 3Hakom "MuHyc", a ansa Topdga - muHyc 5 klMa (0,5 1c/mM2) (oTpuuaTtenbHble CUnbl
TpeHus);

B) Npv NOACKINKax BbICOTOM Bonee 5 M - Ansa rpyHToB, BKNOYas NoACbIMNKY,

- paBHbIM 3Ha4YeHUsAM, ykasaHHbIM B Tabn.2, HO co 3HakoM "MUHYC", a ans Topda

- muHyc 5 kla (0,5 Tc/m2).

B npepenax HWXHeEW 4YacTuM CBal, rge ocagka OKONIOCBAWMHOIO rpyHTa Mocre BO3BEAEHMS U 3arpysku
CBaMHOro (yHOaMeHTa MeHee MOMOBUHbI NPeaeribHOro 3HaYeHUs OcCadkuM CBaMHOro dyHOaMeHTa, pacyeTHble
conpoTtuBneHusa rpyHta f i cnegyeT npuHMMaTb MOMOXMTENbHBIMM MO Tabn.2, a anga Topda, una, canponens
paBHbiMu 5 kla (0,5 Tc/m2).

4.13. B cny4ae, korga KoHconuaauus rpyHTa oT NoACbINKM UNn NPUrpy3ku TeppuTopun K MOMEHTY Havana
BO3BELAEHUS] HAO3EMHOM 4YacTuM 30aHUA WM COOPYXeHW (BKNOYas CBaWHbIA POCTBEPK) 3aBepLuunacb wunm
BO3MOXHOE 3HayeHue ocafKku rpyHTa, OKpy>KatoLLlero cean, nocre ykazaHHoro MOMeHTa B pesyrnbTaTe OCTaTOYHOM
KOHconuaaumm He GyaeT NpeBbillaTh MNOMOBMHbI MPeaenibHOro 3Ha4YeHUs1 OCafKku ANA NPOEKTUPYEMOro 34aHNS NI
COOPYXEHMS, CONPOTMBIEHME TPyHTa Ha GOKOBOW MOBEPXHOCTWU CBau LOMycKaeTcs NPUHMMAaTb MOMOXMUTENbHBIM
BHE 3aBMCUMOCTM OT HanuumMsi UM OTCYTCTBUS Npocnoek Topdpa. OAns npocnoek Topdpa 3HadeHue f i crnegyet
npuHUMaTh paBHbiM 5 kla (0,5 Tc/M2).

Ecnu n3BecTHbl 3Ha4YeHUs KOSMMPULMEHTOB KOHCoNMaauum n Moaynsa gedopmaunm Topdos, 3anerarLmx
B npegenax AMWHbI MOrPY>XEHHOM YacTu CBau, U BO3MOXHO onpefernieHne 3HayeHusi OCagky OCHOBaHWS OT
BO30EWCTBUSA MPUTPY3KN TEPPUTOPUUN AN K&XKAO0ro CNos rpyHTa, TO NPy ONpeaeneHny HecyLen cnocobHocTn ceau
JOMnycKaeTCsa y4nTbiBaTb CUMbl CONPOTUBIMEHMS TPYHTA C OTpULaTENbHbIM 3HAKOM (OTpuuaTenbHble CUMbl TPEHNUS)
He OT YPOBHS MOAOLWIBbI HWXHEro crnos Topda, a HaunmHas OT BEepXHero YpPOBHA CMOs rpyHTa, 3HadeHue
OOMNOMHUTENbHOW OCadKM KOTOPOro OT MPUrPY3KM TeppUTOpUN (OnpeferieHHoOn HaunHas ¢ MOMEeHTa nepejayun Ha
CBal0 pacyeTHOW Harpysku) cocTaBnsieT NOMOBUHY NpeaeribHOro 3HayeHus ocagkum Ans MpoeKkTUpyemoro 3gaHus
WU COOPYXEHUS.

5. OnpepeneHne HecyLen cnocoGHOCTU CBal No pesynbTaTam
noneBbIX UccrieqoBaHUm

5.1. VcnblTaHua cBal CTaTMYEeCKOW M OUHAMMYECKOW Harpyskamu crnegyeT npousBoguTb, cobntogas
TpeboBaHua TOCT 5686-78, a ucnbITaHUS TPYHTOB CTATUYECKMM 30HOMPOBAHMEM W 3TanoHHowm ceaen - TOCT
20069-81 n TOCT 24942-81.

Bsamen TOCT 20069-81 nocmaHoeneHuem loccmposi P® om 22 agaycma 2001 2. N 99 esedeH 8 delicmsue
MesxeocydapcmeeHrHbiti cmaHOapm TOCT 19912-2001 "MpyHmbl. Memodbl nonesbix ucrbimaHul cmamu4yecKum
u QuHaMu4yeckKumM 30HOuUposaHuem"

BzameH TOCT 24942-81 u FOCT 5686-78 nocmaHosneHuem MuHcmposi PO om 23 gpespansa 1995 2. N 18-20 ¢
1 sHeaps1 1996 2. sgedeH e deticmseue TOCT 5686-94

MpumeyaHue. [ins 3abMBHLIX BUCAYMX CBaW ANIMHOM Bonee 12 M BMECTO UCMbITAHWIA FPYHTOB 3TarloHHOWM



cBaer JonyckaeTcsl Npou3BOAMTb MCMbITaHUS CTaTUYECKOW Harpys3koM C MOMOLLBbI0 MeTanndeckon cBau-3oHAa
anameTpom 127 MM, KOHCTPYKLMS KOoTopow obecnedvBaeT pasferbHble U3MEPEHUS COMPOTUBMEHUSA TPyHTa Mog
HWKHUM KOHLIOM M Ha ydacTke G60koBOW noBepxHOCTU (MydTe TpeHus) nnowagbto 0,25 m2. VcnbiTaHusa rpyHToB
CBaen-3oHAOM cnefyeT npoum3BoAuTb B cOOTBETCTBMM C TpeboBanuamu [OCT 24942-81 npuMMeHMTENbHO K
aTanoHHou ceae Tuna ll.

Bsamen NOCT 24942-81 nocmaHosneHuem MuHcmpos P® om 23 ¢pespans 1995 . N 18-20 ¢ 1 sHeaps 1996
2. 8gedeH 8 Oeticmaue OCT 5686-94

5.2. [Ina onpepeneHus Hecylien CNocobGHOCTM CBal MO pe3ynbTatam MOMeBbIX MUCCNeaoBaHWMM Ons
Kakgoro 34aHust Unm COOpYyXXeHUs LOMKHO ObiTb NPOBEAEHO HE MEHee:

CTATUUECKUX MUCIBITAHUM CBaAM U CBAM-UITAMIIOB « ¢ e o o o o oo oo oeononnnsnnennsnnsesess 2
OVHAMUUECKUX VCIBITAHUM CBAM v o v v s o o v oo o o o o o oo s oeeoeneneenseneeeeeeneeneen 6
VICIIBITAHUM TPYHTOB DTAJIOHHOM CBAEM « v v v v v v oo v oesonenneeeeenneeenseeeeeneeeens 6
VICTIBITAHUM CBAM=3OHIOB v s v s v s o o o o o s s s s s e e e e aaeneensenseneensenseeenseneesensenean 6
VCIEITAHUY CTATUUECKUM SBOHIUPOBAHMEM & v vt v o o oo oo s o oonossenenesssennnsessas 6

5.3. Hecywytwo cnocobHocte F_d, kH (Tc), cBan no pesynbTaTam WX WCMNbITAHUN BAABMMBAIOLLEN,
BblAEPrMBaloLLEN N FOPU3OHTANbHOW CTaTUHECKMMU Harpy3kamu U no pesynbtatam UX AUHAMUYECKMX UCTbITaHWUM
crnepyeT onpegendatb no opmyne

"®opmyna (16)"

MpumeyaHme. PesynbTaTtbl CTAaTUHMECKUX WUCMbITAHUIA CBail HA TOPU3OHTAlbHLIE Harpysku MOryT 6biTb
UCMONb30BaHbl [ONA HENoCPEeACTBEHHOIO OMnpeaerieHnNs pacyeTHOM Harpysku, [OMycKaemol Ha CBalo, €ecriu
ycnosua MCMbITaHUN COOTBETCTBYHOT ,Cl,elzCTBVITeJ'IbeIM ycrnosuam paGOTbI cBan B (byH,qameHTe 30aHNA unm
COOPYXEHUSA.

5.4. B cnyyae, ecnu uicno ceaw, UCMbITAHHbIX B OAMHAKOBbIX MPYHTOBbLIX YCIOBUSIX, COCTaBseT MeHee
LUeCTn, HopMaTUBHOE 3HaYeHne NpPeaerbHOro CoNpoTUBNEHNs ceaun B popmyne (16) cnegyet npyHMMaTb PaBHbIM
HanMeHbLUeMy npefernibHOMY COMNPOTUBIIEHUIO, NOSTYYEHHOMY N3 pe3ynbTaToB UcneiTaHui, T.e. F_u,n = F_u,min, a
KO3 PULMEHT HAEXKHOCTM NO rPyHTY ramma_g= 1.

B cnyyae, ecnu 4y1cno cBaw, UCNbITaHHbIX B OAMHAKOBbLIX YCNOBUSIX, COCTaBMsAET WwecTb 1 6onee, F_u,n n
raMMa_g criegyeT onpegensTb Ha OCHOBaHMW pe3ynbTaToB CTaTUCTMYECKOW OOpaboTKM YaCTHbIX 3HAYEeHWi
npegenbHbIX COMPOTUBIEHWA CBal F_u, MONy4eHHbIX MO AaHHbIM WCMbITAHWUN, PYKOBOACTBYSACH TpeboBaHMAMMU
FOCT 20522-75 npuvMeHuTEeNnbHO K METOoAMKEe, MpUMBEAEHHOW B HEM [Ans  onpeaeneHus BpPeEMEHHOro
conpotusBneHus. lpu 3ToM AN onpefeneHuss 4acTHbIX 3Ha4YeHUW npefenbHbIX COMpPOTUBIIEHWA cnenyet
pykoBoAcTBoBaTbcA TpeboBaHusmu n.5.5 npu BaaBnvBatoWwmx, N.5.6 - Npy BbIAEPrMBaOLLMX N FTOPU3OHTasbHbIX
Harpyskax u n.5.7 - Nnpu AMHaMU4eCkUX UCMbITaHUAX.

Bsamen FOCT 20522-75 nocmaHoeneHuem MuHcmposi P© om 1 asaycma 1996 2. N 18-58 egedeH e delicmeue
MexzocydapcmeeHHbili cmaHOapm [OCT 20522-96 '"[pyHmbl. Memodsl cmamucmu4eckol obpabomku
pe3yrnbmamos ucrbimaHuu"

5.5. Ecnu Harpyska npu cTaTM4ECKOM WCMbITaHUM CBaWl Ha BAaBNuBaHWe [JoBedeHa [0 Harpysku,
BbI3bIBalOLLEN HEMNpepbIBHOE BO3pacTaHMe MX ocafku s 0e3 yBenunyeHusa Harpyskm (npu s <= 20 mm), TO 3Ta
Harpyska npuHMMaeTCs 3a YacTHOE 3Ha4YeHue NpeneribHOro ConpoTUBNEHNst F_u ncneliTbiBaeMor ceau.

Bo Bcex ocTanbHbIX crniyyadax Aans  ¢@yHOamMeHToB 34aHWA U COOPYXXEHUN (KpoMe MOCTOB WU
rMOPOTEXHUYECKUX COOPYKEHUIN) 3a YAaCTHOE 3HavyeHue npefenbHOro conpoTmerneHvs cesau F_u BaasnuvBatoLLen
Harpyske crnegyet NpUMHMMAaTb Harpysky, nod BO3OEWCTBUMEM KOTOPOW WUCMNbITbiIBAEMas CBas MNOMYYUT OCaAKYy,
paBHYIO S 1 onpeaensieMyto no opmyne

"®opmyna (17)"
3HayeHne koadpdpuumeHTa aAseTa cnefyeT nNpuHuMmaTb paBHbiM 0,2 B cnydasx, Korga ucnbiTaHue cBan

NPOM3BOAMTCA NMPU YCINOBHOW CTabunuaaumun, pasHoi 0,1 MM 3a 1 4, eCnn NoA VX HKHUMW KOHLaMWU 3anerarot
necyaHble WM NblNeBaTo-rMMHUCTbIE TPYHTLI C KOHCUCTEHLMeN OT TBepdon A0 TYronnacTUYHOM, a Takke 3a 2 u,



€Cnv MNoA WX HWKHMMM KOHLAMW 3aneratT MbleBaTo-rMMHUCTbIE TPYHTbI OT MSATKOMMACTUYHOM [0 TeKy4en
KOHCUCTeHUMM. 3HayeHve koadduuMeHTa f[3eTa [onycKaeTcs YTOYHATb MO pesynbTataMm HabnwogeHun 3a
ocagKamu 34aHuUN, NOCTPOEHHbIX Ha CBaMHbIX (hyHOAMEHTaX B aHaNOMMYHbIX TPYHTOBBIX YCIIOBUSIX.

Ecnn ocapgka, onpegmeneHHas no dgopmyne (17), okaxetcsa 6onee 40 MM, TO 3a 4acTHOe 3HaveHue
npenenbHoro conpoTMBeHns cean F_u cnefyeT npuHMMaTh HarpysKy, COOTBETCTBYHOLLYIO S = 40 MM.

Ons MOCTOB W TMAPOTEXHUYECKMX COOPYXEHUA 3a npefernbHOe conpoTuMBreHMe ceau F_u npwu
BAABNMUBAKOLWMX Harpyskax cregyeT MNpuUHUMaTb Harpy3ky Ha OfHYy CTyneHb MeHee Harpysku, Mpu KOTOPOM
BbI3bIBAKOTCS:

a) npupalleHne ocagku 3a OAHY CTyneHb 3arpyxeHus (npu obuwem 3HadeHun ocagkm 6onee 40 mm),
npeB.biwatollee B 5 pas 1 6onee npupalieHve ocagku, NofnyvyeHHoe 3a NPeALeCTBYOLLYIO CTYMNEHb 3arpyXeHus;

0) ocagka, He 3aTyxawLas B Te4eHne CyTok 1 6onee (npu obwem 3HavyeHun ee 6onee 40 mm).

Ecnu npu makcumanbHOM AOCTUIHYTOW MPM UCMbITAHMSAX Harpyske, KOTopas OKaXXeTcs paBHOW unv 6onee
1,5F _d[roe F_d - Hecywas cnocobHocTb cBau, nogcdmntaHHas no dopmynam (5), (8), (9), (11) n (15)], ocagka cean
S MPU UWCMbITAHUSIX OKaXXeTCA MeHee 3HadeHusd, onpegeneHHoro no dopmyne (17), a AN MOCTOB MU
TMOPOTEXHUYECKMX COOpYXeHun - MeHee 40 MM, TO B 3TOM Clnydae 3a 4acTHOE 3HayeHue mnpenenbHoro
conpoTuBneHust cean F_u gonyckaeTcsi NpUHUMaTL MaKCUMarnbHY Harpy3ky, NoSy4eHHYI Npu UCTbITaHUSX.

MpumeyaHus: 1. B oTAenbHbIX cnyvasx npu COOTBETCTBYHOLWEM OBOCHOBaHWM AOMYCKAeTCs MPUHUMATb
MaKCUMarbHY HarpysKy, OCTUrHYTYIO NpU UCNbITaHWsX, pasHon F_d.

2. CTyneHu 3arpyXeHusi npu MUCMbITaHWsIX CBall CTaTMYECKOW BAABMMBAIOLWEN HArpy3kom OOIDKHbI
HasHayaTbcs pasHbiMu 1/10 - 1/15 npegnonaraemoro npeaenbHOro ConpoTUBIEHns cean F_u.

5.6. Mpu uncnblITaHMM CBan CTaTMYECKOW BbIAEPrUBaOLLEN UMW FOPU3OHTANbHOW HAarpy3kom 3a 4acTHoe
3HayeHve npegensHoro conpotmeneHvs F_u (cm. n.5.4) no rpaduvkam 3aBMCMMOCTM NEpeMeLleHnin OT Harpy3ok
NMPUHUMAETCA Harpyska Ha OfHy CTyneHb MeHee Harpysku, 6e3 yBenumyeHus KOTOpOW nepemelleHus cBau
HenpepbIBHO BO3pacTatoT.

MpumeyvaHue. Pe3ynbTaTbl CTAaTUYECKMX MWCNbITAHUA CBal Ha rOPU3OHTasbHble HarpyskM MoryT ObiTb
MCMOnb30BaHbl ANS HEenoCPeACTBEHHOro OnpedeneHus pacyeTHbIX NapaMeTpoB CUCTEMbl "cBas - TPyHT",
NCMNonb3yeMblX B pacyeTax No pekoMeHAYEMOMY NPUIIOXKeHUHO 1.

5.7. Tlpn AMHamMu4Yecknx UcnblTaHMAX 3abMBHBLIX CBaW YacTHOE 3HadYeHue MNpPeaeribHOro ConpoTUBIEHUS
F_u, kH (7¢), (cM. 0.5.4) no AaHHbIM KX NOrPY>KEHNS NPU PaKTUYECKMX (M3MEPEHHbIX) OCTAaTOYHbIX OTKasax S_a >=
0,002 m cnepyeT onpeaensTb No opmyne

"®opmyna (18)"

Ecnu daktnyecknin (n3amepeHHbIn) ocTaTouHbIn 0Tka3d s_a < 0,002 m, TO B NpoekTe CBanHOro oyHaameHTa
crnepyeT nNpegycMoTpeTb NPUMEHEHWe Ans NOrpyXeHus cBan MoroTa ¢ 6onblien aHepruen ygapa, npu KOTopoun
OCTaTOuYHbIN OoTKa3 bygeT s_a >= 0,002 M, a B criydae HEBO3MOXHOCTM 3amMeHbl cBaeboMHOro 06opyaAoBaHMs 1 nNpu
HannuMM oTKa3oMepoB YacTHOe 3HadyeHue npedenbHoro conpoTuereHusa ceau F_u, kH (Tc), cneagyeTt onpenensatb
no copmyne

"®opmynel (19) n (20)"

Mpumeyanus: 1. [Npn 3abmBke cBam B rpyHT, Noanexawui yganeHuto npu paspaboTke KoTnosaHa, unv B
FPYHT OHa BOAOTOKA 3HA4YeHWe pacyeTHOro oTkasa crieqyeT onpefensiTb UCXOAS M3 HecyLleln crnocobHoCcTu cean,
BbIYMCNIEHHON C Y4Y4eTOM HeydaneHHOro Wnu MnoABEPXEHHOro BO3MOXHOMY pa3sMblBY rpyHTa, a B MecTax
BEPOSATHOrO NposIBEeHUs oTpuLiaTeNbHbIX CUIM TPEHUS - C X YHETOM.

2. B cnyyae pacxoxpgeHus 6onee yem B 1,4 pasa 3Ha4yeHWU HeCYLLEN CNOCOOHOCTU CBaWi, onpeaeneHHbIX
no dbopmynam (18) - (20), ¢ Hecywen cnocobHOCTLIO, ONpeaeneHHoN pacHeToM B COOTBETCTBMM C TpeboBaHMAMM
pa3g.4 (no pesynbratam nabopaTopHbIX onpedeneHuin U3nKo-mMexaHM4Yeckux CBOWCTB FPYHTOB), Heo6Xxoanmo
OOMONHUTENBbHO MPOBEPUTb HECYLLYD CMOCOOHOCTH CBal MO pes3ynbTaTaM CTAaTUYECKOro 30HAMPOBAHUS UMK
CTaTUYECKNX UCMbITAHWU CBaM.

Ta6anua 10




Crnyuant pacuera Kosbduumenr sta, kH/M2 (Tc/M2)

VicnelTaHue cBaM 3abuBKOM UM ITOOUMBKOM
(a Taxkxe B CJjlydae olIpenejieHusd OTKa-
30B) IPM BUIaxX CBaM:

KeJle300eTOHHEX C HAaTOJOBHMKOM 1500 (150)
InepeBsaHHEX 0e3 nonbabka 1000 (100)
" c nonbabxom 800 (80)

KoHTposb HecyumeMm CrnocoOHOCTM CBay II0
pesysibTaTaM NPOM3BONCTBEHHOM 3abUBKU

npu szHaveHum E /s , xkH/TcC:
d a
1000(100) m menee 2500 (250)
2000 (200) 1500 (150)
4000 (400) 950 (95)
8000 (800) m bBojee 700 (70)
Tabauua 11
T'pyHTE IOIO HMXHMM KOHLIOM CBau Kosdpdbuument M
1. KpyHOHOOOJIOMOUYHEIE C TI[IE€CUYaHBEM 3alloJIHUTEJIEM 1,3
2. llecku cpenHelM KPYIHOCTM U KpPYIIHBE CpeIHeM 1,2
IIJIOTHOCTM M CyIecCHu TBepIHe
3. Ilecku MeJIKME CpeIHEeM IJIOTHOCTU 1,1
4. Tlecku NBUIEBATEE CpelHEeM [IJIOTHOCTU 1,0
5. Cynecu mnjacTuUHBE, CYIJIMHKM UM TJIMHBL TBepIble 0,9
6. CyDNIMHKM M TJIMHHEL [IOJIyTBepIBE 0,8
7. CYTJIVMHKM M TJIMHB TYT'OILJIACTUUHEE 0,7
IpuMeuaHnme. [Ipy IIJIOTHEIX IeCKax 3HadeHus kosdbmumenTa M B noz3.2 - 4
Tabn.ll caenyeT noBemaTbh Ha 60%, OpM HaIMUMM MaTEepMaJiOB CTATUUECKOIO
3oHOupoBanmsa - Ha 100%.
Tabauua 12
PacueTHasa sHeprua ynapa
MoJioT moJsioTa E , kIXx (TC X M)
d
1. TomBeCHOM WMJIM OIOMHOUYHOT'O HEeMCTBUS GH
2. Tpy®uaTely IMU3EJb-MOJIOT 0, 9GH
3. IITAaHTOBLI OMU3EJIL—MOJIOT 0,4GH
4. JM3eJIbHEM [NPY KOHTPOJIBHOM IOOMBKE OIM— G (H-h)
HOUHBEIMM yHapaMu 0e3 nomauyu TOIJIMBa
puMeuwanusi: 1. G - BeCc yIOapHOM dYacTu MoJjoTa, kH (Tc).
2. B no3.4 h - BrCOTa HepBOT'O OTCKOKa YIapHOM YacTM IOMU3EJIb-MOJIOTa
OT BOBIOYWHOM IONYIIKM, OINpenejiseMas 10 MEePHOM pelke, M. JJg npenBpapmure-—
JILHEIX PACUETOB JONYyCKAaeTCS MNPMHMMATHL: IJIS WMTAaHTOBHX MOJIOTOB h = 0,6 M,
oja TpyoOuaTex MoJioToB h = 0,4 M.
Ta6bnuua 13
Bosmymamnmasa cuijla BuOpoLoIpyXaTeJsd, JOKBMBAJIEHTHAS pacueTHas 2HepIud
kH (TcC) yoapa BubOponorpyxarens, xIx (Tc x M)




100 (10) 45,0 (4,5)
200(20) 90,0(9,0)
300(30) 130,0(13)
400 (40) 175,0(17,5)
500 (50) 220,0(22)
600 (60) 265,0(26,5)
700 (70) 310,0(31)
800 (80) 350,0(35)

5.8. Hecywyto cnocobHoctb F_d, kH (Tc), 3abuBHOM Bucsa4vel cBau, paboTalowen Ha CKUMAMLLYH
Harpysky, No pesynbTaTaM WUCMbITAaHWA FPYHTOB 3TANIOHHOW CBaeW, WUCMbITAHWI CBau-30HO4A WM CTaTUYECKOro
30HAMPOBaHUS criefyeT onpeaensTb No opmyrne

"®opmyna (21)"

5.9. YacTHoe 3HayeHue npeaenbHOro COMpoOTMBIEHWS 3abOUMBHOW CBanm B MECTE WCMbITAHUSA TPYHTOB
aTanoHHou ceaen F_u, kH (Tc), cneayet onpenensaTs:
a) Npu UCNbITaHUW TPYHTOB 3TanoHHon ceaen Tuna | (TOCT 24942-81) - no dopmyne

BzameHn FTOCT 24942-81 nocmaHosneHuem MuHcmposi PO om 23 ¢pespans 1995 2. N 18-20 ¢ 1 siHeaps 1996
2. 8gedeH 8 deticmsue TOCT 5686-94

"®opmyna (22)"
6) Npu ncnbITaHum rpyHToB aTanoHHon ceaen Tuna Il vnu 11l (TOCT 24942-81) - no hopmyne

BzameHn FTOCT 24942-81 nocmaHosneHuem MuHcmposi PO om 23 ¢pegpans 1995 2. N 18-20 ¢ 1 siHeaps 1996
2. 8sedeH 8 deticmeue OCT 5686-94

"®opmyna (23)"

MpumeyaHue. lpu npumeHeHWn aTanoHHon cBau Tuna Il cnegyeT nNpoBepuTb COOTBETCTBUE CYMMbI
npegenbHbIX CONPOTUBMAEHUIA FPYHTA NO4 HWKHMM KOHLOM U Ha GOKOBOM MNOBEPXHOCTWM 3TAfOHHOW CBaun ee
npegenbHoMy conpoTuBneHuto. Ecnm pasHuua mexgy Humu npesblwaet +-20%, To pacyeT npenenbHoro
COMPOTUBIEHNS HAaTYPHOW CBau AOMKEH BbIMOMHATLCA KaK 4518 9TarnoHHoW cBau Tuna |.

5.10. YacTHoe 3HadeHue npefenbHOro ConpoTUBMEHMS 3abMBHOM CBan B MECTE WUCMbITAHUIM CBaun-30HAA
F_u, kH (TC), cneayet onpepensatb No opmyne

"®opmyna (24)"
5.11. YacTtHoe 3HayeHve npenenbHoro conpoTuBneHus 3abvBHOM cBau B TOYke 30HAMpoBaHusa F_u, kH
(tc), cnepyet onpeaensaTtb nNo oopmyne
"®opmyna (25)"

MpenenbHoe CconpoTMBREHME TPYHTA NOA HWXKHUM KOHLIOM 3abuBHom cBan R_s, kla (Tc/M2), No AaHHbIM
30HOMPOBAHMSA B paccMaTpyMBaeMou ToUKe criegyeT onpeaenstb no opmMyne

R = Bera q , (26)
s 1l s

roe Oera - kKoabbdmuMeHT nepexoma OT ( K R , npuHMMaeMelr 0O Tabj.l5
1 s s
HesaBUCUMO OT Tumna 3oHpma (mo I'OCT 20069-81 ) ;



Bsamer TOCT 20069-81 nocmarosneHuem 'occmposi P® om 22 aszycma 2001 e. N 99 esedeH 8 delicmsue
MesxeocydapcmeeHHsbiti cmaHOapm TOCT 19912-2001 "lpyHmbl. Memodk rnonesbix ucrsimaHul cmamu4yecKum
u QuHamu4eckum 30HOUposaHuem"

g - CpenHee B3HaUYeHME COIPOTUBIIEHUS rpyHTa, kla (rc/M2), @on
S HaKOHEUYHUKOM 30HIAa, [OJIyUdeHHOe n3 ONEITA, Ha YydYacTke,
PAacCIIOJIOXEeHHOM B Ipenejax OIHOT'O IOraMeTpa d BHIle U UYEeTHPEX
O/aMeTPOB HUMXE OTMETKM OCTPpUS IIPpOoeKTupyeMoM cBau (rme d -
ovaMeTp KPyTJIOTO MJM CTOPOHAa KBaOpaTHOTO, MM OoJjibllasgs CTOPOHA
NPSAMOYT'OJILHOT'O CEeYeHMs CBau, M) .

Tabanua 14

Kosdodpuument £ , £ , | Kosdbrument ramma Konddpm-
TaMMa sp ps,1i cf LHMEHT
R , cR xIla B 3aBUCHUMOCTU OT f TaMMa
sp B 3aBUCUMOCTU (Tc/Mm2) sp cf
xlla (rc/M2) orT R OJ11 2TAaJIOHHEIX CBaM B
sp Tunos II m ITI 3aBUCHU—
- MOCTHU
s s IpK Hecuya- |Opu ObJIE-— oT
3TAaJIOH- |3Ta- HBIX T'PyH- |BaTo-riym- |f
HEIX JIOHHEIX Tax HUCTEIX ps,1
cean cean TPpyHTax o1
Tuna I1II| Twuna cBam-—
ITI 30HIa
<=2000(200) 1,15 1,40 |<=20(2) 2,00 1,20 0,90
3000 (300) 1,05 1,20 30(3) 1,65 0,95 0,85
4000 (400) 1,00 0,90 40 (4) 1,40 0,80 0,80
5000 (500) 0,90 0,80 50(5) 1,20 0,70 0,75
6000 (600) 0,80 0,75 60 (6) 1,05 0,65 0,70
7000 (700) 0,75 0,70 80 (8) 0,80 0,55 -
10 000(1000) 0,65 0,60 |>=120(12) 0,50 0,40 -
>= 13 000(1300)| 0,60 0,55 - - - -
IpuMewanmnsi: 1. 1A NPOMEXYyTOYHHIX 3HAUeHMM R n f SHaUYeHUdA IaMMma 1Z8
sp sp cR
raMMa ONpenesyiglTCsa MHTEPIOJIaLMel.
ct
2. B crnydae, ecam o OOKOBOM MNOBEPXHOCTM CBalM 3aJleTaldT [NeCdaHbHe M I[bIe—
BATO-TJIMHMCTEE TPYHTH, KODQOMLUMEHT IaMMa OlpelesigseTcsa 0 QopMmyJie
cft

CpefHee 3Ha4yeHne npenernbHOro ConpoTUBIIEHMS TPyHTa Ha GOKOBOWM NoBepxHOCTU 3abusHom ceau f, klMa
(Tc/M2), No 4aHHBIM 30HOAMPOBAHUSA FPYHTa B pacCMaTpyMBaeMon TOUKe CrieayeT onpenensThb:
a) npy npyMeHeHnn 3oH4oB Tuna | - no gopmyne

f = Bera f ; (27)
2 s

6) npu npumeHeHun 3oHgoB Tuna |l unwm 1l - no popmyne

"®opmyna (28)"
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Bera - KO20OMULIMEHT Bbera - kond- |[DeTa - KODO-
1 2 i
rnepexoma oOT buumveHT nepe- |duumMeHT nepe-
q , klla g kK R xonma or f x flxoma or f «k
S S S S si
(Tc/M2) £, £ ,|lona f ona
S si |3oHzma TMna I |30HIma THOa 11
0Jia | OJId BMHTOBEIX xlla unm ITT
3a- |cBai npm Har-| (rc/mM2)
Bue- | py3kKe opu npm npm npm
HBIX necya- |Opjle— |necda-— |[neie-
cBal | cxMMa-— | Bermep-— HBEIX BaTO— HBIX BaTO-
ouen TMBakn-— TPYH- |TJIMHU- |TPYH- | DJIMHU-
mem Tax CTEIX Tax CTEIX
TPYyH= TPpYyH=
Tax Tax
<=1000(100) 0,90 0,50 0,40 |<=20(2) 2,40 1,50 0,75 1,00
2500 250 0,80 0,45 0,38 40 (4) 1,65 1,00 0,60 0,75
5000 (500) 0,65| 0,32 0,27 60 (6) 1,20 0,75 0,55 0,60
7500 (750) 0,55 0,26 0,22 80 (8) 1,00 0,60 0,50 0,45
10 000(1000)|0,45]| 0,23 0,19 100 (10) 0,85 0,50 0,45 0,40
15 000(1500) 0,35 - - >=120(12) 0,75 0,40 0,40 0,30
20 000(2000) (0,30 - - - - - - -
>=30 000(3000) (0,20 - - - - - - -
[lpuMeuwanme. [ji1 BMHTOBHIX CBalM B I[IeCUYAaHBIX I'PYHTAaX, HAaCHILEHHEIX BOION,
3HaUeHusa KoabduumeHTa OeTa OOJIKHEL OBITH yYMEHBbIIEHH B IBa pasa.
1

5.12. HecyLuyto cnocoBbHOCTb BUHTOBOM CBau, paboTarollen Ha CXUMAaloLLYIO U BbiAEPTMBaOLLYIO Harpysku,
no pesynbTaTam CTaTUYECKOro 30HOMPOBaHWSA crnegyeT onpeaenste no dopmyne (21), a 4yacTHoe 3Ha4yeHue
npefenbHOro COMpPOTMBIEHUS CBauW B TOYKe 30HAMPOBaHWA - no dopmyne (25), rae rnybuHa npuHumaeTcs
YMeHbLUEHHOW Ha 3HayeHue avameTpa nonacTtu. [NpeaenbHoe cConpoTUBIEHWE rpyHTa nof (Hag) nonacTbio cBau
Mo AaHHbIM 30HAMPOBAHUSA TPYHTa B paccMaTpvMBaemol TOuke criedayeT onpefensartb no dopmyne (26). B atom
cnyvyae 6eta_1koapdULUMEHT, NPUHUMaeMbIi Mo Tabn.15 B 3aBUCUMOCTM OT CpedHEero 3HavyeHusi ConpoTUBEHUS
rPyHTa nog HakoHeYHVUKOM 30HAa B paboyei 30He, NpMHMMaemol paBHoW avameTpy nonactn. CpegHee 3HayeHue
npeaenbHOro ConpoTUBIIEHNS rPyHTa Ha OOKOBOIM NMOBEPXHOCTU CTBOJSIA BUHTOBOW CBau Mo AaHHbIM 30HAUPOBaHUS
rpyHTa B paccMaTpvBaemow Touke cnegyet onpegensatb no dopmyne (27) unu (28).

6. PacueT cBaMHbIX (hyHAaAMEHTOB U UX OCHOBaHUI No AaecdopmMauusam

6.1. PacueT dyHOameHTa U3 BUCAYMX CBall U ero OCHOBaHWS MO Aedopmaunsam cnegyeT, Kak npasuno,
Npou3BOaUTL Kak Ansi YCNOBHOro (pyHAamMeHTa Ha eCTeCTBEHHOM OCHOBaHUM B COOTBETCTBUM C TpeboBaHMAMMU
CHwuIT 2.02.01-83. NpaHuLbl ycrnoBHOro hyHaAaMeHTa (CM. YepTex) ONpeaensaoTcs cnegywmm odbpasom:

CHM3Y - NnockocTbto AB, Nnpoxoasiuen Yepes HUXKHNE KOHLbI CBal:

c 6okoB - BepTuKanbHbIMK NrockocTaMn AB n BIN, oTCTOAWMMY OT HapyXHbIX rpaHen KpanHWX PsSaoB
BEpTUKanbHbIX cBan Ha paccTtosHum htg(dm_ll,mt/4) (cm. yepTex, a), Ho He Gonee 2d B crnydasix, korga noA
HVKHUMW KOHLAMM CBaW 3aneraroT MblieBaTo-rMMHUCTBLIE TPYHTLI C Noka3atenem Ttekydectun |_L > 0,6 (d-gnameTtp
U CTOPOHA MOMEPEYHOro CeYEHUS CBan), a MPU HANMYUN HAKIMOHHbLIX CBal - NPOXOASALLNUMM Yepes3 HMXKHME KOHLbI
3TUX cBaW (CM. YepTex, 0);

CBepXy - NOBEPXHOCTbIO NNaHNpoBku rpyHTa BIN, 3geck cum_ll,mt ocpeagHeHHOe pacyeTHoe 3HadeHue yrna
BHYTPEHHEro TpeHus rpyHTa, onpegensieMoe no opmyne

"OnpepgeneHune rpaHuL, ycnoBHoro chyHaaMeHTa npu pacyeTe ocagok ceBaviHbiX yHaameHToB (Popmyna (29))"

Mpu pacyeTe no AechopmaunsiM B COBCTBEHHbIN BeC YCMNOBHOMo (hyHOaMeHTa BKMHOYalT Bec cBaill U



poCTBepKa, a Takke Bec rpyHTa B o6beme ycrnoBHOro pyHagaMmeHTa. [JononHUTensHOe BepTUKanbHoe JaBrneHne Ha
YPOBHE MOAOLWBLI YCIOBHOIMO (OyHOAMEHTa OMnpedensioT Bcerga 3a BblMETOM BepTMKANbHOrO HampsKeHus oT
COOCTBEHHOIO Beca rpyHTa Ha ypOBHE 3TOM NOAOLUBbLI HE3AaBMCMMO OT €€ LLUMPUHbI.

Mony4eHHble NO pacyeTy 3HayeHus gedopmauuin (0cagok) CBanHOrO hyHOaMeHTa M ero OCHOBaHUSA He
OOJIDKHbI MpeBbiaTh NpeaenibHbIX 3Ha4YeHWI B COOTBETCTBUMN C YCNOBUEM (4).

6.2. Ecnu npu cTpouTenbCTBe NpeaycMaTpuMBaloTCs MNMaHUPOBKA TEPPUTOPUM MOACHLINKOW (HaMbIBOM)
BbicoTOM Bonee 2 M 1 Apyras NOCTOsiHHas (QONroBpeMeHHas) 3arpyska TeppuTopum, SKBUBANEHTHas NOACKINKE, a
B npepenax rnybuHbl NOrpyXeHns cBamn 3anerawT cnou Topda unu una tonwmHon 6onee 30 cm, TO 3HayeHue
0oCadkM CBavHOro yHOaMeHTa M3 BUCAYMX CBaWl crnegyeT onpedensiTb C y4eTOM YMeHbLUeHus rabaputoB
YyCNOBHOrO yHAaMeHTa, KOTOpbIi B 3TOM Crlydyae Kak Npu BEPTUKamNbHbIX, TaK W MpPW HAaKIOHHbIX CBasix
NPUHUMAETCSA OrpaHNYEeHHbIM C HOKOB BEPTUKANbHLIMU MITOCKOCTAMM, OTCTOSALUMU OT HAPYXKHbIX FpaHen KpanHnx
pSO0B BePTUKanbHbBIX CBan Ha pacctositHum h_mt tg(dom_II,mt/4), rae h_mt - paccTosiHMe OT HUXKHEro KoHLa cBan A0
noAoLwBbI cnos Topdga unun una tonwmHon Gonee 30 cm.

6.3. CalHble yHOamMeHTbl M3 cBal, paboTallMX Kak CBau-CTOMKW, BUCSAYME OOWHOYHbIE CBaw,
BOCMPMHMMAaIOLLME BHE KyCTOB BbIAEPIrMBAlOLLME Harpy3ku, a Takke CBaWHble KyCTbl, paboTalowme Ha JencTeue
BblAEepruBaloLLMx Harpy3ok, paccuntbiBatb No gecopmaunsm He TpebyeTcs.

6.4. Pacuet cBani no gedopmaumsmMm Ha COBMECTHOE AEWCTBME BEpPTMKANbHOM M FrOPU3OHTanbHOW CuUn 1
MOMEHTa CcreayeT BbIMNOMHATbL MO  YKa3aHWsIM  pPEKOMEHOYeMoro npunoxeHus 1, a pacyeT o0cagok
MarioHarpy>KeHHbIX JIEHTOUYHbIX CBaNHbIX (PyHOAAMEHTOB U OOUHOYHbIX CBal JOMYCKAETCS BbINOSHATE MO yKa3aHMaM
pekomMeHAayeMbIX NPpUIoXeHnn 3 n 4.

7. KoHcTpyupoBaHue cBanHbIX (pyHOaMEeHTOB

7.1. CBalHble pyHOAAMeHTbl B 3aBMCUMOCTM OT pa3MelleHus CBal B NnaHe crnegyeT npoekTMpoBaTb B
BUAOE:

a) OAMHOYHBIX CBaW - No4 OTAENbHO CTOSALIME OMOpbI;

6) cBaWHbIX NEHT - NoA CTeHbl 30aHNA N COOPYXKEHWI Npu nepedadye Ha PyHOAMEHT pacnpeneneHHbIX no
ONVHE Harpy3oK C pacnonoXeHnem cBan B OAWH, ABa psiga u 6onee;

B) CBalHbIX KYyCTOB - NOA4 KOMOHHbI C pacriofioKEHMEM CBall B MfaHe Ha YyyacTke KBagpaTHoOW,
NPSAMOYronbHON, TpaneuenaansHou N apyron oopmsl;

r) CNIOLHOrO CBAMHOIO MONS - NOA, TSHKENblE COOPYXXEHUS CO CBasiMW, PaBHOMEPHO PacnofIoXKEHHbIMU Nog
BCEM COOPY>XEHNEM U 0O bEAMHEHHBIMW CMOLWHBIM POCTBEPKOM, MOAOLLBA KOTOPOro ONUPAETCS Ha rPYHT.

7.2. Tlpn paspaboTke MpoekTa CBaWHbIX PYHOAMEHTOB HEOOXOAMMO YYUTbIBaTb Cregyllue OaHHble:
KOHCTPYKTMBHYIO CXEMY NPOEKTUPYEMOrO 34aHUSA U COOPYXXEHUS; pa3Mepbl HECYLLMX KOHCTPYKUMIN 1 maTtepwuan,
M3 KOTOPOrO OHU MNPOEKTUPYKTCH; Hannuue u rabaputbl NpUBNMXKEHUa 3arnybrneHHbIX MNOMELLEHUA K
CTPOUTENBbHBIM OCAM 30aHUSA WUMN COOPYXKEHUA N UX dyHOAMEHTaM; KOHCTPYKLUWUKU MOMOB UM TEXHOMormyeckune
Harpy3kM Ha HUX; HarpyskM Ha yHOAMEHT OT CTPOUTENbHbIX KOHCTPYKLMIA; pasMeLLleHMe TEXHOSOrMyYecKkoro
obopyaoBaHusi, Harpysku, nepegaBaemble OT HEro Ha CTpOUTEnbHble KOHCTPYKLMKM, a Tawke TpeboBaHus K
npeaenbHbIM OCakam M KpeHaM CTPOUTENbHbBIX KOHCTPYKLMIA U dpyHOAMEHTOB noa obopyaoBaHue.

7.3. Yucno ceanm B yHOAameHTe crnefdyeT HasHayaTb W3 YCNOBUS MaKCUMaribHOro WCNonb30BaHUs
NMPOYHOCTHBIX CBOWCTB UX MaTepuana fnpu pacyeTHOMW Harpyske, JOMyCKaeMOW Ha CBako, C y4eTOM JOMYyCTUMbIX
neperpysok KpamHux cBan B (pyHAaMeHTe B COOTBETCTBUM C TpeboBaHusimu n.3.10.

BbiOOp KOHCTPYKUMM M pa3MepoB CBal OOSMKEH OCYLLIECTBMASTLCSA C YY4ETOM 3HAYEHUN U HanpaBreHus
OencTBuUS Harpy3sok Ha dyHOaMeHTbl (B TOM u4MCMe TEXHOMOMMYeckUX Harpysok), a Takke TexXHOnoruu
CTPOUTENbLCTBA 34aHUSA U COOPYXKEHMS.

7.4. ConpshkeHue CBaWHOrO pOCTBEpKa CO CBasiMM [OOMycKaeTcsa npegycMaTtpuBatbh Kak CBOOOAHO
ONUPAaLLIMMCS, TaK U XXECTKUM.

CeobogHoe onvpaHWe pocTBepKa Ha CBau [OJPKHO y4MTbIBaTbCA B pacyeTax YCMOBHO Kak LUapHUpPHOE
COMPSPKEHNE M NMPU MOHOMUTHBLIX POCTBEPKaX AOIMKHO BbIMOMHATLCA MyTEM 3a4eflkvM ronoBbl CBav B POCTBEPK Ha
rnybuHy 5 - 10 cm.

YKecTkoe conpskeHne CBanHOro pocTBepka co cBasiMu crieflyeT npegycmaTtpmsaTh B crydae, Kkorga:

a) CTBOMbl CBaw pacnonaralnTcs B crnabbix rpyHTax (pbIXMbIX Meckax, MblNeBaTo-MMUHUCTBIX TPYHTax
TeKkyden KOHCUCTEeHL MK, unax, Topcdax 1 T.n.);

6) B MeCTe COMpshKeHUs CXuUmarollas Harpyska, nepefaBaeMasi Ha CBakw, NPUIIOXKEHA K HEW C
3KCLEHTPUCUTETOM, BbIXOOALWMM 3a Npefenbl ee 94pa ceveHus;

B) Ha CBat0 LENCTBYIOT rOpU30HTarnbHblE HArpy3ku, 3Ha4YEHUS NEPEMELLEHUIA OT KOTOPLIX MPU CBOGOOHOM
onvpaHun (onpegeneHHble pacdeToM B COOTBETCTBMM C TpeboBaHUAMWM pekoMeHZyemoro npunoxexvsa 1)
oKkasblBaloTCcA bornee npegenbHbIX ANs NPOEKTUPYEMOro 34aHUS U COOPYXKEHUS;

r) B yHOAMEHTE UMEIOTCS HAKIMOHHbIE UMM COCTaBHbIE BEPTMKarbHbIE CBaW;



[) cBau paboTatoT Ha BblAEpPrMBatoLLne Harpysku.

7.5. XecTkoe conpsikeHne xerne3obeToHHbIX CBal C MOHOSTUTHBIM >ene300eTOHHbIM POCTBEPKOM crieqyeT
npegycmaTtpuBaTb C 3a[erikoW rofioBbl CBauv B POCTBEPK Ha rMnybuHy, COOTBETCTBYIOLLYIO AfIMHE aHKEpPOBKU
apMmatypbl, UnM C 3a4enkon B POCTBEPK BbIMYCKOB apMaTtypbl Ha [AOfMHY WX aHKepPOBKUW B COOTBETCTBUU C
TpebosaHuamn CHull 2.03.01-85. B nocnegHem cnyyae B ronoBe npeaBapuTenbHO HaMPsSKEHHbIX CBal JOIDKEH
ObITb NPEYCMOTPEH HEeHanpsiraeMbIi apMaTypHbIA Kapkac, UCMoMb3yeMblil B AanbHENLLEM B Ka4eCTBE aHKepHON
apmartypebl.

[onyckaeTca Takke >XeCTKOe COMpsiKeHUe C MOMOLLbIO CBApKM 3aknagHblX CTanbHbIX 3M1EMEHTOB MNpu
ycrnosun obecneyeHnsa Tpedbyemon NpoYHOCTH.

MpumeyaHus: 1. AHKepOBKa B POCTBEPK CBal, paboTalLWmnx Ha BblaepruBatoLlimMe Harpyskm (cm. n.7.4, o),
JOIKHa npegycMmaTpuBaTbhCa C 3a4eNKon apmaTtypbl CBavi B pOCTBEPK Ha rmybuHy, onpefensemyo pacy4eTom Ha
BblOeprmBaHme.

2. Mpwu ycuneHnn ocHOBaHWIN CyLLECTBYOLWMX (OYHAAMEHTOB C MOMOLLbH OYPOUHBEKLMOHHBLIX CBal AMMHA
3aenku cean B yHAAMEHT AOSHKHA MPUHUMATbLCS MO pacyeTy B COOTBETCTBUU € TpeboBaHuamu CHul 2.02.01-83
WNW Ha3HayaTbCs KOHCTPYKTUBHO pPaBHOM NATW AuameTpam CBawu; Npyu HEBO3MOXHOCTY BbIMOJTHEHUS 3TOrO YCMNOBUS
crnepgyeT nNpegycmaTtpuBaTh CO3[aHME YLUMPEHUS] CTBOMA CBau B MECTE €€ NPMMbIKaHUS K POCTBEPKY.

7.6. XKecTkoe coefiMHeHve cBai co COOPHbIM POCTBEPKOM AOMKHO 06ecneynmBaTbcsl KONOKoNooGpasHbIMM
oronoekamu. [pu cBGOpHOM poOCTBEpKE [OOMycKaeTcsl Takke 3aMOHONWYMBaHWE cBali B cheuuanbHo
NpeaycMOTPEHHbIe B pPOCTBEPKE OTBEPCTYS.

MpumeyaHue. MNMpn HebonblMx BaaBnmBatowmnx Harpyskax [lo 400 kH (40 Tc¢)] gonyckaetca cBoboagHoe
onvpaHue pocTBepKa Ha BbIPOBHEHHYH LLEMEHTHbLIM PACTBOPOM MOBEPXHOCTL FOfI0BbLI CBaW.

7.7. CBan B KyCTe BHELEHTPEHHO HarpyXeHHoro dyHgameHTa cnegyeT pasMellaTb Takum 06pasom,
4YTOObI paBHOAENCTBYHIOLLAA NMOCTOSHHbLIX HAarpy3oK, AeNCTBYIOWMX HA yHAAMEHT, Npoxoauna BO3MOXHO Brivke K
LIeHTPY TSHKeCTW nnaHa ceaw.

7.8. Ona BocnpuATUS BepTUKamnbHbIX Harpy3ok U MOMEHTOB, a TaKKe FOpPM3OHTarbHbIX Harpy3ok (B
3aBMCMMOCTM OT WX 3HAYEHWs W HampaBfeHus) AonyckaeTcs MnpeaycMaTpuBaTb BepTUKamnbHbIE, HaKOHHbIE U
KO3roBble cBau.

HaknoH cBaw He JomKeH NpeBblaTbh 3HAa4YEHUN, yka3aHHbIX B Tabn.16.

Tabnauua 16

HaxjioH 3a®MBHEIX CBal HaxjioH OYypPOBEIX CBal M CBaK-o000JIOUEeK OMaMeTpOoM,
ouamMeTpoM MeHee 1,0 M M
1,0 - 1,2 1,6 2,0 3,0
1:1 4:1 5:1 6:1 7:1

7.9. PacctosiHne mexay ocsiMu 3abyBHbIX BUCAYUX CBan 6e3 yLMpPeHU B NNOCKOCTU UX HWXHUX KOHLLOB
OOMKHO BbITb He MeHee 3d (rge d - Ny gnameTp KpPyrmoro, Unn CTopoHa KBagpaTHOro, nnu 6onbluas CTopoHa
NPSIMOYrOfibHOrO NOMEPEYHOro Ce4YeHns CTBoMna cean), a cBan-cToek - He meHee 1,5d.

PaccTosiHue B cBeTy Mexay cTBonamm BypoBbix, HABMBHBIX CBal 1 CBanW-060M0YeK, a TakkKe CKBaXMHaMM
cBan-ctonboB AOMKHO OblTb He MeHee 1,0 M; paccTosiHMe B CBETY Mexay YLUPEeHWsAMW Npu YCTPOMCTBE WX B
TBEPAbIX W NONYTBEPAbIX MbINEBATO-TMUHUCTBLIX TPYHTax - 0,5 M, B ApYrMx HeckanbHbIX rpyHTax - 1,0 M.

PaccTosiHue mexay HaknoHHbIMU UMK MEeXY HaKMOHHbIMU U BEPTUKanbHbIMU CBasiMW B YPOBHE MOAOLLBbI
pocTBepka criegyeT NPUHMMaTb MCXOAS M3 KOHCTPYKTUBHbIX OCOGEHHOCTen (yHAaMeHTOB M obecneyeHus ux
HageXHOCTW 3arny6neHuns B rpyHT, apMMpoBaHus 1 6eTOHMPOBaHUSI POCTBEpPKa.

7.10. Bblbop AnWHbLI CBaWl JOMKEH NMPOU3BOAUTLCA B 3aBMCMMOCTM OT IPYHTOBbLIX YCITOBUIA CTPOUTENBHON
nrnowank1, YpoBHSA pacnofioXeHns nogoLBbl POCTBEPKA C y4ETOM BO3MOXHOCTEN umetowerocss obopygoBaHus
ONsl yCTPOMCTBa CBaMHbIX (PyHOAMEHTOB. HWXHMI KOHeL, CBaW, kak npaBurio, criegyeT 3arnybnsaTb B MPOYHblE
rpyHTbI, Npope3as 6onee cnabble HannacToBaHWs TPYHTOB, MPW 3TOM 3arnybneHve 3abuBHbIX CBall B IPYHTHI,
MPUHSATBIE 32 OCHOBaHWE, MOA MX HWXKHME KOHLbI AOIDKHO OblTh: B KPYMHOOBNOMOYHbIE, FpaBenucTble, KpynHble v
CpeAHen KpynHOCTU necyaHble, nbinesaTo-MMUHNUCTBIE TPYHTLI C Nokasatenem Tekydectu |_L <= 0,1 - He meHee 0,5
M, @ B NpoYne HecKarbHble FPYHTHI - He MeHee 1,0 M.



MpumeyaHue. [Ina dyHOaMeHTOB 30aHUN U coopykeHuin Il knacca** HUXHME KOHLbI CBaln JonycKaeTcs
onupaTb B NecYaHbIX U MNbleBaTO-MMMHUCTBIX FPYHTax C OTHOCUTENbHBIM COAEpPXXaHMeM OpraHM4ecKoro BellecTBa
|_om <= 0,25. B aTom cny4ae Hecyllasi CNoCcoOHOCTb CBaW JOJMKHA ONpeaensaTbesi Mo pesynbTaTam MX UCMbITaHUN
cTatudeckoun Harpyskoin. NMpu Hanmuum cnos norpebeHHOro Topda HWKHUIA KOHEL, CBan JOSKeH ObITh 3arnybneH
He MeHee YeM Ha 2 M HUXe NOAOLLBbI 3TOr0 Cro4.

7.11. TnybvHy 3anoxeHus MNOAOLIBbI CBaMHOIO POCTBEpPKa crnedyeT HasHavyaTb B 3aBUCUMOCTU OT
KOHCTPYKTMBHbIX pELUeHWA NOA3EMHOW YacTu 34aHMS WNW COOPYXEHUs (Hanmumums nopsana, TEeXHUYEeCKoro
noanonbsl) U MNpoeKkTa NNaHUMPOBKM Tepputopum (CpPes3korM MMM NOACHINKOW), a Takke BbICOTbl POCTBEPKA,
onpegensiemon pacdetom. [na pyHaaMeHTOB MOCTOB NOAOLLBY pOCTBEpKa crnedyeTt pacnonaraTb Bbllle UK HUXe
MOBEPXHOCTU akBaTOpUW, €e AHa WNN MOBEPXHOCTU rPyHTa npu ycnoBuu obecrneyeHus pacyeTHOW HecyLuen
CNOCOBHOCTM M JONroBEYHOCTU (DYHOAAMEHTOB MCXOOA M3 MECTHbIX KNUMaTUYECKMX YCroBWUW, ocobeHHocTen
KOHCTpyKUMmM cpyHOameHToB, obecneyeHnss TpeboBaHUM CyqoxoAcTBa M MecocnaBa, HageXHOCTU MoAnexallumx
OCYLLECTBMEHNIO Mep Mo 3dPeKTMBHON 3awmTe cBal OT HebnaronpusiTHOro BO34ENCTBMS 3HaKOMEepeMEHHbIX
TemnepaTyp cpefbl, NleAoXoda, WCTUPAIOLLEro BO3AEWCTBUS MEepPEeMELLAOWNXCA OOHHbLIX OTIIOKEHUA W OpYrnxX
chakTopoB.

Mpun cTpouTenbCTBE Ha MYyYUMHUCTBIX FPYHTax HeOOXOAMMO MpedycMaTpuBaTe Mepbl, NpeaoTBpaLlarLLme
UNN yMeHbLUAKOLLME BIIMSIHUE CUIT MOPO3HOTO MYYEHUS rpyHTa Ha CBalHbIA POCTBEPK.

7.12. B pavioHax co cpegHen TemnepaTypow Bo3gyxa Hambonee xonogHon NATUAHEBKU HuxXe MUHyC 40°C
Ans yHAaMeHTOB MOCTOB B 30HE BO3OEWCTBUS 3HAKOMEPEMEHHbIX TemnepaTtyp cregyeT MpUMEHSTb CBau U
cBaun-cTonbbl CNIOLIHOrO CeYeHMs € 3alnTHbIM crioeM 6eToHa (40 NoBepXHOCTM paboyen apmaTypbl) He MeHee 5
cMm. B pavioHax c TemnepaTtypon Bo3sgyxa Bbilwe MuHyc 40°C gonyckaeTcs BHE akBaToOpuM UCMOMb3oBaTb CBau
CMIIOLHOrO CeYeHus, norble cBan 1 cBan-ob0MNoYkM C 3awuTHbIM crioem 6eToHa He MeHee 3 CM Mpu yCrnoBux
OCYyLLeCTBMEHNS Mep MO npefoTBpalleHnio obpas3oBaHWs B HUX TpewuH. B 30He nepemeHHOro ypoBHSA
MOCTOSIHHBbIX BOAOTOKOB He crnefyeT, Kak MpaBurio, NpUMEHATb OypoHabuBHblE CBau M 3anofHEeHHble OEeTOHOM
cBan-060M0YKM.

[nsa 6ypoHabuBHbIX cBal yHOAMEHTOB MOCTOB 3aLUUTHbLIN Crio 6eToHa JomKeH ObiTb He MeHee 10 cm.

B 30He BO3aenCTBMA MONOXWUTENbHbLIX TemnepaTtyp (He MeHee yem Ha 0,5 M HUMXE YPOBHS CE30HHOTO
npoMep3aHus rpyHTa Unv NoAoLBbI NIeASAHOro NOKpoBa) MOXHO NMPUMEHATL CBauv NodbiXx BMOOB 6e3 orpaHnyYeHuni
Mo yCrnoBU0 MOPO30CTOMKOCTH BeToHa.

7.13. Mpwn paspaboTke npoekTa cBanHbiX PyHOAMEHTOB HEOBXOOUMO Y4MTbIBaTb BO3MOXHOCTbL Nogbema
(BbIMOpPa) NOBEPXHOCTM FPyHTa Npu 3abMBKe CBaw, KOTOPbLIW, Kak MPaBuio, MOXET NPOUCXOANTb B Cry4asx, korga:

a) nnowagka CTpoUTenbCTBa CrOXEHa NblNeBaTo-MMVHUCTBIMU - TPYHTaMW  MATKONNACTUYHOW 1
TeKy4yennacTuYHON KOHCUCTEHLMI NN BOOOHACHILLEHHBIMUW MbINIEBATLIMU U MENKUMW Neckamu;

0) norpyxeHue cean NpoOU3BOAUTCH CO AHA KOTNOBaHa;

B) KOHCTPYKUUS CBamHOro dyHOaMeHTa MpuHATA B BWAE CBAWHOIO MOMs UMM CBaWMHbLIX KYCTOB Mpwu
pPacCTOAHUN MEXAY UX KpalHUMK CBasiMn MeHee 9 M.

CpenHee 3HaveHne nogbeMa NoBEPXHOCTM rpyHTa h, M, cneayeT onpegenate No dopmyne

\
P
h =%k ---, (30)
A
e
rne k - xozddbuumenHTt, npuHuMMaemer paBHeM 0,5 - 0,7 B 3aBUCKUMOCTHU OT
CTENEeHN BJIAXHOCTM I'PyHTa, COOTBeTCTBEeHHO parBHowm 0,9 - 1,0;
V - obweM BCex CBay, HOTPYyXaeMelXx B TPYHT, M3;
p
A - momanb 3abMBKM CBayM WM ILJIOmMalb IHA KOTJIOBaHa, M2.
e

8. OCo6eHHOCTM NPOEKTUPOBAHUA CBalHbIX PyHAAMEHTOB
B NPOCafo4HbIX FPYHTax

8.1. NpumeHeHne cBanHbIX PYHOAMEHTOB B YCIOBUSIX MPOCAOOYHbIX FPYHTOB AOIMKHO ObiTb 0BGOCHOBAHO
TEXHUKO-3KOHOMUYECKMM CpaBHEHUEM BO3MOXHbIX BapuMaHTOB MPOEKTHbIX pelleHMn CBanHbliX (OYHAaMEHTOB WU
dyHAaMeHTOB Ha eCTECTBEHHOM OCHOBaHUW.

lMpoekTnpoBaHue cBanHbIX (OYHAAMEHTOB B IPYHTOBLIX YycrnoBusx Il Tuna no npocagoyvyHOCTU [OMKHO
BbINOMHATLCA CNeLmMann3vpoBaHHbIMU OpraHU3aumsImMu.



8.2. Tlpu WHXEHEPHO-TeONOMMYECKNX U3bICKAHWMAX Ha CTPOWUTENbHbLIX MNIIOWAAKaX, CIOXEHHbIX
NpOCagoYHbIMW FPYHTaMK, crieqyeTt onpeaenstb TUM rPYHTOBbLIX YCIOBUIA C yYKadaHMEM YacTHbIX M MakCUMarbHbIX
BO3MOXHbIX 3HAYEHU MPOCadKM FPYHTOB OT COOCTBEHHOro Beca (Mpu noAckinkax - ¢ y4eToMm Beca MOACHIMNKU) U
BblAENSATb CIIOU FPYHTA, B KOTOPbIX MOryT BbITb 3arnybneHsl cBan B COOTBETCTBUUN C TpeboBaHuamMM 11.8.4.

[Ona wuccnegoBaHMa TPYHTOB [OOMMKHbI ObiTh BbINOMHEHbI OypeHue CKBaXWH W npoxoaka Lwypdos.
PacctosHne mexay BblpaboTkaMuM HasHavaeTcd B 3aBUCMMOCTM OT CROXHOCTU UHXEHEPHO-reorormyeckmx
YCroBWU Nnowaakm u OomkHo ObiTb He 6onee 50 m. B npepenax KOHTypa OTAENbHO CTOALLEro 34aHus Unm
COOpPYXEHUA OOMKHO OblTb HE MeHee 4 CKBaXMWH, a ANS 34aHuMK ¢ nnowaabio 3actponku meHee 1300 m2 - 3
CKBaXXWHbI.

Ha 3acTtpamBaemown TeppuTOopuMM [OMKeH ObiTb TLWATENbHO W3Yy4YeH T[MAPOreONnorM4EeCcKUn  pPeXnm
NOA3eMHbIX BOA M JaH NPOrHO3 BO3MOXHOIO €ro M3MEHEHUs! Npu SKCniyaTaummn NpoeKTUPYEMbIX U CYLLECTBYHOLLMX
34aHUN N COOPYXKEHUI.

Pusnko-mexaHn4eckne, B TOM YMCMe NPOYHOCTHbIE U AeOopMaLMOHHbIE XapaKTEePUCTUKM MPOCag0YHbIX U1
OPYrMX BMOOB IPYHTOB, M3MEHSIIOLLMX CBOM CBOWCTBA MpY 3aMavvMBaHWU, OOJPKHbI ONpeaensaTbcs ANs COCTOAHMS
NPVPOAHON BNAXXHOCTU MPU NOSTHOM BOAOHACHILLEHWM.

8.3. MNpun npoekTnpoBaHUU cBavHbIX PYHOAMEHTOB B IPYHTOBbLIX ycrnoBusax Il Tvna no npocago4HOCTM C
BO3MOXHOW NMPOCaAKon rpyHTOB OT cobcTBeHHOro Beca cBbiwe 30 cM cnegyeT, kak npaswno, npegycMmaTpusaTtb
MeponpusaTUS Mo nepesBody rPyHTOBbIX ycrnosBui [l Tuna B | nyTem cpesks rpyHTa wunu  ynnoTHeHWs
npegsapuTenbHbBIM 3aMadnBaHneM, 3amMadnBaHNEM CO B3pbIBOM, PYHTOBbLIMU CBasMy U Apyrumu metogamu. Mpu
COOTBETCTBYHOLIEM TEXHWKO-3KOHOMMYECKOM OOOCHOBaHMM yKa3daHHble Crnocobbl  AOrmKHbl  obecnevmBatb
yCTpaHeHue npocagkv rpyHTOBOM TOMWM OT ee cOBCTBEHHOro Beca B npegenax nnowagu, 3aHMMaemMon 3gaHnem
UNN COOPY>KEHNEM, N HA PACCTOSHWUMW, PaBHOM MOJIOBMHE MPOCAL0YHOW TOSLLM BOKPYT HErOo.

8.4. CaViHble (byHOaMEHTbl HA TEPPUTOPUAX C NMPOCaZOYHbIMU PYHTAMM NPY BO3MOXHOCTW 3aMavymBaHusi
FPYHTOB crnegyeT NPUMEHATb B Crydasix, Koraa BO3MOXHa Mpopes3ka CBasiMu BCEX CIOEB MPOCafOYHbIX U OPYrnx
BMOOB TFPYHTOB, MPOYHOCTHblE N AedOpPMaLMOHHbIE XapaKTEPUCTMKN KOTOPbLIX CHMKAIOTCS NpW 3aMadnBaHuW.
HwxHMe KoHLbI CBal JOIMKHbI ObITb 3arnybreHbl, Kak NpaBumo, B CKarbHbIE FPYHTbI, NecYaHble NIOTHbIE U cpeaHen
NAOTHOCTW, NbINIEBATO-IMMHUCTBIE TPYHTbLI C NOKa3aTeneM TeKy4yecTn B BOAOHACLIWEHHOM cocTosHum |_L < 0,6 ans
BCEX BUOOB CBaw B rpyHTOBbIX ycrnosusx | Tuna, |_L < 0,4 ana 3abusHbix cBav 1 |_L < 0,2 gna 6ypoHabusHbIX cBan
npu s_sl,g<=s_u B rpyHTOBbIX Ycnosusx Il Tuna, |_L < 0,2 ans 3abusHbix cBan n |_L <= 0 gnsa 6ypoHabnBHbIx cBan
npu s_sl,g <= s_u B rpyHTOBbLIX YcnoBusax Il Tuna (roe s_sl,g - npocagka OoT COBCTBEHHOrO Beca rpyHTa ¢ y4eTom
MOACHINKN WM OPYro MpUrpy3kM ero noBepxHOCTW). 3arnybrneHne cBanW B YyKa3aHHble [PYHTbl OOIMKHO
HasHayaTbCs MO pacyeTy Kak Hambonbluee U3 YCroBUS, YTO OCaaka CBau He NPEBLICUT NPeaenbHY 0CaaKy S_Uu, 1
13 ycnoeusa obecneyeHns Tpedyemon HecyLleln cnocobHOCTU cBau.

Mpumeuvanusa: 1. Ecnu npopeska yKasaHHbIX TPYHTOB B KOHKPETHbIX CIy4asx SKOHOMMUYECKU
HeuenecoobpasHa, TO B IPyHTOBbLIX ycnoBusx | Tmna no npocagoyHoCTU Ans 34aHun u coopyxenui 1l knacca
AOMnycKaeTcs YyCTPOWCTBO CBal (Kpome CBan-000Mnoyek) ¢ 3arnybneHneM HWKHUX KOHLOB He MeHee 4yem Ha 1 m B
CNOW rpyHTa C OTHOCUTENbHOW Npocago4HoCTbio ancunoH_sl < 0,02 [npu gasneHun He meHee 300 klMa (3 krc/cm2)
W He MeHee [aBMeHWs, COOTBETCTBYIOLLEro [AaBfieHUt0 OT COOCTBEHHOrO Beca [FpyHTa M Harpysku Ha ero
MOBEPXHOCTU] MpW yCnoBuW, 4YTO B 3TOM criydae obecneumBaeTcs Hecyllas CNocoBGHOCTb CBal, @ CyMMapHble
3HayeHNs1 BO3MOXHbIX MPOCaAOK U OCafoK OCHOBaHWS He MPEeBbIWAOT MpefefbHbIX 3HaYeHun AN 3gaHvs u
COOPYXEHMWS MPU HEpaBHOMEPHOM 3aMavyMBaHNUN FPYHTOB.

2. CBamn-KONOHHbI 0OHO3TaXHbIX 3gaHun |ll knacca B rpyHTOBBLIX ycnoBusx | Tuna gonyckaeTcs onvpatb
HVXXHUMKW KOHUaMu Ha rpyHTbl C ancunoH_sl >= 0,02, ecnu Hecywas cnocobHOCTb CBawW noaTBepXaeHa
UCMbITAHNAMWN.

8.5. B cnyuae, ecnn no pesynbTatam UHXEHEPHbIX U3bICKAHWIA YCTAHOBMEHO, YTO MOrpyxeHne 3abuBHbIX
CBal B MpocCafoyHble TPYHTbl MOXET ObiTb 3aTPYAHEHO, B MPOEKTE AOJMKHO ObiTb MpegyCMOTPEHO YCTPOMCTBO
NNOEPHbIX CKBaXXWMH, OMAMETP KOTOPbIX B TFPYHTOBBIX YCIoBUsIX | Tuna crieqyeT HasHadaTb MeHee pasmepa
cedeHus cean (4o 50 mm), a B rpyHTOBbIX ycroBusx |l Tuna - paBHbiM emy nnu meHee (go 50 mm). B nocnegHem
crnyyae nMaepHble CKBaXXUHbI HE AOIMKHbI BbIXOAWTL 3a Npefernbl NpoceiatoLlert ToNWM.

8.6. Pac4yeT cBal, NpUMeEHsiIEMbIX B FPYHTOBbIX ycrnoBusx | Tuna, cnegyet Npou3BOAMTb B COOTBETCTBUN C
ykasaHusaMun pasg.4, 6 U pekoMeHoyeMoro npuroxeHus 1 ¢ yd4eToM TOro, YTO COMPOTMBIIEHMSI TPYHTOB Mopg
HWKHUMK KOHUamm R un Ha OokoBon noeepxHoctM f i cBam (cm. T1abn.1, 2 wn 7), koapduULNEHTDI
nponopuunoHansHocTh K 1 a (cMm. pekomeHayemoe rnpunoxeHue 1), moayne aedopmauumn E, yron BHyTpeHHero
TpeHus b1 1 yaensHoe CLUENneHne ¢ OMKHbI ONPeaenaThes Npu YCrnoBUsIX:

a) ecn BO3MOXHO 3aMaymBaHWE rPyHTa - TO NPU MOMHOM BOAOHACLILLEHUWN TPYHTa, NP 3TOM pacyeTHble
TabnnyHble XapakTepPUCTUKM cnegyeT NpuHMMaTh Npu nokasarterse TeKydecTu, onpeaensieMom no opmyrne




"®opmyna (31)"

0) ecnv 3amaumMBaHue rpyHTa HEBO3MOXHO - TO npwu BriaxHoctn W 1 nokasatene tekydyectu |_L rpyHTa B
npupoaHoMm cocTtosiHum (koraa W < W _p, npuHumaetca W_p).

8.7. Hecyuas cnocobHOCTb CBal B BbILUTAMNOBAHHOM J10Xe, MPUMEHSIEMbIX B TPYHTOBBIX yCroBusx | Tuna,
OOIMKHA Ha3Ha4aTbCsl B COOTBETCTBUM C TpeboBaHMAMN N.4.4 Kak A58 3a0MBHBIX CBaWl C HAKITOHHLIMU FPaHAMM Mpu
cobnogeHnn 4ononHMTENbHbIX TpeboBaHWA, N3NOXEHHbIX B N.8.6.

8.8. Hecyuyto cnocobHoCTb cBal, MPUMMEHSIEMbIX B FPYHTOBbIX ycrioBusax | Tuna, no pesynbtatam ux
CTaTU4eCKUX WCMbITAaHUN, MPOBEAEHHbIX C foKanbHbIM 3aMayMBaHMEM [PyHTa B npedenax BCEW ANUHbI CBau
cornacHo NOCT 5686-78, cnepyeT onpenensate B COOTBETCTBUU C TpeboBaHuamMu pasa.s.

Bsamen NOCT 5686-78 nocmaHosneHuem MuHcmposi PO om 23 ¢beaparnsa 1995 2. N 18-20 ¢ 1 sHeapsi 1996 e.
s8eedeH 8 Oeticmeue OCT 5686-94

B rpyHTOBBIX yCnoBuax | Tuna npy HanuuuMu onbiTa CTPOUTENbLCTBA Ha 3acTpaMBaeMoOn TeppuTopumn U
pe3ynbTaTtoB paHee BbIMOMHEHHbIX CTaTMYECKUX WCMbITAHUM CBa B aHamnoOruMyHbIX YCMOBUSAX WUCMbITAHUSA CBau
AonyckaeTcs He NPOU3BOAUTD.

He ponyckaetcs onpedensaTb HECYWyl CNocobOHOCTb CBall M cBal-000MoveK, ycTpanmBaeMbiX B
npocagoYHbIX rPyHTax, No AaHHbIM Pe3yrbTaToB MX ANHAMUYECKMX UCMbITAHUA, a Takke ONpedensiTb pacyeTHble
COMpPOTUBIIEHNSI NMPOCAA0YHbIX TPYHTOB MOA HWXKHUM KOHLOM R 1 Ha GoKOBOWM noBepxHOCTWU cBaw f i no AaHHbIM
pe3ynbTaTtoB MOSIEBbIX WCMbITAHUIA 3TUX FPYHTOB 30HAMpPOBaHMeM. CTaTuUdeckoe 30HAMPOBAHWE AOMycKaeTcs
NPUMEHSITb HUXKE rPaHULbl NPOCag04HON TOMLWM Npu BbIGOpE CroeB rpyHTa Ang onMpaHusa cean B COOTBETCTBUM C
n.8.4.

8.9. B rpyHTOBbLIX ycnosusx | Tuna nNOMMMO CBal, yKasaHHbIX B pasf.2, crnegyeT Takke MPUMEHATb
HabuBHble 6GEeTOHHble U >xene3obeToHHble CBau, YCTpauMBaeMble B MPODYPEHHbIX CKBaXMHax C 3aboem,
YNIOTHEHHbIM BTpaMboBbiBaHMeM LWebHA Ha rnybuHy He meHee 3d (rae d - guameTp CKBaXKUHbI).

B rpyHTOBBIX ycrnoBusx Il Tuna pekomeHAyeTcs MPUMEHSTb CBau C aHTUMPUKLMOHHBIMU MOKPLITUAMMU,
HaHeCEeHHbIMUN Ha YacTb CTBOJA, HAXOAALLYIOCS B NpeAenax npoceaaroLen Tomnwu.

8.10. CBam no Hecyllen cnocobHOCTM TPYHTOB OCHOBaHWUS B TPYHTOBbLIX ycnoeusix Il Tuna cnepyet
paccyMTbiBaTb UCXOAs! U3 YCMOBUS

"®opmyna (32)"

Mpumeyanusn: 1. 3HayeHne P_n cnepyeT onpedensTb, Kak NpaBumio, AN NOMHOCTbIO BOAOHACHILWEHHOMO
rpyHTa (Npy BO3MOXHOM 3amMayMBaHWUM FPYHTOB CBepxy). B cnyyae 3amaumBaHus rpyHTOB CHM3Y (Mpu nogbeme
YPOBHS NOA3EMHbIX BOA) oTpuuaTenbHasa cuna TpeHusa P'_n onpegensieTca Ans rpyHTOB NPUPOAHON BNAXHOCTY.

2. Mo npoyHOCTM MaTepuana cBau JOSMKHbl OblTb paccyuTaHbl Ha Harpy3ky N+P_n (npu 3amaumBaHuu
rpyHTOB cBepxy) unm N+P'_n (npu 3amadvBaHum rpyHTOB CHU3Y), AEUCTBYIOLL YO Ha rnybuHe h_sl cm. n.8.11).

8.11. OTpuuatenbHaa cuna TpeHuss P_n B BOAOHACHIWEHHbLIX FPyHTax u P'_n B rpyHTax npuvpoaHoun
BMaXHOCTW, OeNcTByollas Ha OOKOBOW MNOBEpPXHOCTM cBau, KH (TC), NMpuvHUMaeTcs paBHOW HambornbLiemy
npeaensHOMYy COMPOTUBMNEHWUIO cBau AnMHON h_sl No ucnbiTaHUAM BblaeprusatoLlen Harpyskon cornacHo MOCT
5686-78" cOOTBETCTBEHHO B BOAOHACHILLEHHbIX FPYHTaX 1 rpyHTax NPUPOAHON BA&XHOCTW.

BzameHn NOCT 5686-78 nocmaHoeneHuem MuHcmpost P®© om 23 ¢peeparnss 1995 . N 18-20 ¢ 1 sHeapsi 1996 e.
esedeH 8 Oelicmesue TOCT 5686-94

[o npoBegeHnsa ucnblTaHU Ha BbladeprnBaHne 3HadyeHne P_n gonyckaetcsa onpefendatb no dopmyrne

"®opmynebl (33) n (34)"

8.12. Hecywyo cnocobHocte F_d, kH (TC), cBai, paboTawwux Ha CKUMAIOLWY Harpysky, cregyet
onpenenaTb:

a) no pesynbTatamM CTaTU4YeCKUX MCMbITAHUA CBal C NOKanbHbIM 3aMadYMBaHUEM - Kak pa3HOCTb Mexay
HecyLLen cnocobHOCTLIO CBal ANMHOM | HA BAABNUBAIOLLYIO Harpy3Ky 1 HecyLen cnocobHOCTbIO cBan AnvHon h_sl
Ha BblAEPrMBaloLLYy0 Harpy3kKy;

6) pacyeToM B COOTBETCTBMM C YyKasaHusMW M.8.6 B YCNOBUSIX MOMHOTO BOAOHACLIWEHWS FPYHTOB B
npegenax crioeB rpyHTa Hke rmybuHbl h_sl.



8.13. lMpoBedeHne crTaTMyeckux MUCMbITaHWA cBanW B rpyHTax Il TMna no npocagoyHoOCTM SABnseTcs
obsa3aTenbHbIM.

8.14. [Ina 0cob0 OTBETCTBEHHbLIX COOPYXEHUIA U MPU MACCOBOW 3aCTPOMKE B panioHaxX C HEU3YYEeHHbIMMU
rPYHTOBbLIMMW YCIOBUAMW crieayeT NpoOn3BOAUTb UCTbITAHUS C ANUTENbHbIM 3aMavymMBaHNEM OCHOBaHWS 40 MOMHOro
NposiBNEeHNa npocagok no nporpamme, paspaboTaHHOM ANd  KOHKPETHbIX YCNOBUWA C  NpuUBNevYeHuem
cneumnanv3npoBaHHON Hay4YHO-UCCeaoBaTeNbCKON OpraHM3aunn.

8.15. Ecnun Ha 60KOBOIM NOBEPXHOCTN CBan BO3MOXHO MOSIBNIEHNE OTpULaTENbHbIX CUM TPEHUS, TO OCaaKy
cBanHoro dyHoameHTa M3 BUCAYMX CBan cnefyeT onpedensTb Kak Ans YCNOBHOMo (yHOamMeHTa, KOTOpbIn
NPUHUMAaETCS OrpaHUyYeHHbIM ¢ BOKOB BepTMKabHbIMU NNOCKOCTAMMU, OTCTOALLMMY OT HapYXHbIX rpaHen KpamHux
psSOo0B BepTMKanbHbIX cBan Ha pacctosHun H_mt tg(cdm_Il,mt/4), rge h_mt - paccTtosiHne OT HUXKHErO KOHLA CBau
0o rny6uHbl h_sl; du_II,mt To e, 4to B dhopmyre (29), onpegensgemoe B npegenax cnoes Ha rnybuHy h_mt.

lMpn nogcyete Harpysok K COOCTBEHHOMY BECYy YCIIOBHOIO (yHAAaMeHTa [OOIKHbl ObiTb A06aBneHb
oTpuuaTenbHble (HeraTMBHbIE) CUNbl TPEHWs, onpedeneHHble no dopmyne (33) npy nepumeTpe U, M, paBHOM
nepumeTpy poCcTBepKa B Npefenax ero BbiCOTbl M NEPUMETPY KycTa Mo Hapy>KHbIM rpaHsaM CBaw.

8.16. OnpegeneHne HepaBHOMEPHOCTU OCAAOK CBaWHbIX (PyHAAMEHTOB B MPOCAOOYHbIX FPyHTax Anis
pacyeTa KOHCTPYKUMIA 30aHUA U COOPYXEHMN [OIDKHO MPOM3BOAUTBCS C Y4ETOM MPOrHO3MPYEMbIX U3MEHEHUN
rMOporeonorMyecknx YCrnoBuM nnoLwiaan 3acTPoOMKM M BO3MOXHOrO Haubonee HebnaronpuaTHoro suaa u
pPacnonoXeHnst UCTOYHMKA 3amMayvMBaHUsl MO OTHOLLUEHMIO K PacCUMTbIBAEMOMY (PyHOAMEHTY WU COOPYKEHUIO B
Lenom.

8.17. B rpyHTOBBIX YCcnosusx |l Tuna B cnyyae, Korga BO3MOXHa npocagka rpyHta oT cobCTBEHHOTO Beca,
NpUMeHeHNe CBalHbIX (PyHAAMEHTOB He UCKMoYaeT HeOOXOAUMOCTM BbINONTHEHNSA BOOO3ALLUTHBIX MEPONPUATUIA.
Mpn atom porkHa ObITb Takke NpedycMOTpeHa paspes3ka 34aHui 0CafdoYHbIMU LBaMu Ha Oroku npocTon
KOHpurypauun. B npon3BoACTBEHHbIX 30aHUAX NMPOMBbILUNEHHbIX NPeanpuUsTUin, oO6opyaoBaHHbIX KpaHaMu, Kpome
TOro, JOJMKHbI OblTb MPegyCMOTPEHbI KOHCTPYKTUBHBIE MeponpuaTusi, obecnevnBatolie BO3MOXHOCTb PUXTOBKU
NMOAKPAHOBLIX MYTEN Ha yABOEHHOE 3HAYEHME pPacyYEeTHOW OCafKu CBalHbIX (PYHOAAMEHTOB, HO HE MEHEE MOSIOBUHBI
npocagku rpyHTa oT cobCTBEHHOIO Beca.

8.18. lpu npocagkax rpyHTa oT cobctBeHHoro Beca bonee 30 cm cnegyeT yyuTbiBaTb BO3MOXHOCTb
FOPM3OHTAalNbHbIX MEpPeMeLLEeHNn CBanHbIX (YHOAMEHTOB, Monagallwmx B npeaenbl KPUBOMMHEWHON YacTu
NpOCcago4yHON BOPOHKW.

8.19. B rpyHTOBbIX ycnoBusx |l Tuna npu onpegeneHnun Harpysok, AeACTBYIOLMX Ha CBanHbIN DYHOAMEHT,
cnegyeT yduTblBaTh OTpuUATErbHblE CUMbl TPEHMS, KOTOPblE MOTMYT MOSABAATLCA Ha PaCMONOXEHHbIX Bbile
NoAoLLBbI CBAHOIO pocTBepka HOKOBbIX MOBEPXHOCTAX 3arnybneHHbIX B FPYHT YacTeln 34aHns U COOPY>KEHUS.

8.20. lMpu nNpumeHeHUM cBavHbIX (OYHOAMEHTOB NITAHMPOBOYHLIE MOACLINKA TPYHTOB Gonee 1 M Ha
TEPPUTOPUAX, CMOXEHHBLIX NPOCaA0YHbIMU FPYHTaMM, AONYCKAOTCA TOMBLKO Npy cneunansHOM 000CHOBaHUN.

8.21. lNpun npoekTMpoBaHWUM CBaWHbIX PyHOAMEHTOB, YCTpauMBaeMblX B FPYHTOBLIX ycrosusax |l Tuna,
KO3 PULMEHT HAOEXKHOCTM MO HA3HAYEHUIO HE YYNTLIBAETCS.

9. OCO6EHHOCTM NPOEKTUPOBAHUA CBalHbIX (hyHOAMEHTOB
B HabGyXxalowmXx rpyHTax

9.1. Tlpy nNpoOEeKTMpoBaHWM CBaWHbIX (YyHOAMEHTOB B Habyxawwmx rpyHTax [onyckaeTcs
npegycmaTtpuBaTh Kak NMOfHy NPOpPe3Ky CBasiMmn BCe TONLM HabyxatoLwmx rpyHTOB (C ONMpPaHUEM HDKHUX KOHLLOB
Ha HeHabyxaroLme rpyHTbI), Tak U YaCcTUYHYK NPOPE3KY (C ONUPaHUEM HKHUX KOHLIOB HEMOCPEACTBEHHO B TOMLLE
HabyxaroLwux rpyHToB).

9.2. PacyeT cBanlHbiX (hyHOAMEHTOB B Habyxalwwwux rpyHTax crnegyeT npou3BOAWMTb MO npederbHbiM
COCTOSIHMSAM B COOTBETCTBUM C TpeboBaHnAMU, NpuBeaeHHbIMU B pa3a.3 - 6. MNpu pacyeTe cBanHbiX PYyHOAMEHTOB
B Habyxawwmx rpyHTax no pgedopmaumsam [AOMKEH TakkKe BbIMONMHATLCA OOMOMHUTENbHBIA pacyeT no
onpegeneHunio nogbemMa ceavi Npyu HabyxaHuy rpyHTa B COOTBETCTBUM C TpeboBaHusamu nn.9.4 - 9.6.

9.3. MNpu pacyeTe cBalHbIX PyHOAMEHTOB B HabyxatoLMx rpyHTax Mo Hecylienh CnocoBHOCTU 3HaYEeHUsI
pacyeTHbIX CONPOTUBMEHUIA HabyXatoLWnMX FPYHTOB Mo HWXKHMM KOHLOM R 1 Ha BokoBow noBepxHocTu f_i cBan unm
cBan-060M04KM JOIMKHBI MPUHUMATLCA Ha OCHOBaHUN Pe3ynbTaToB CTAaTUYECKMX UCNbITAHWIA CBal U CBal-LUTaMMoB
B HabyxaloLmx rpyHTax Cc 3aMadvBaHWEM Ha CTPOUTENbHOW MAoLWadke Wnu npunerawwmx K Hel TeppuTopusx,
UMEILWNX aHamnornyHole rpyHTbl. [lpy OTCYTCTBMM KO BpEeMeHU MNPOEKTMPOBAHUA CBaWHbIX (YHAAMEHTOB
pe3ynbTaToB yKa3aHHbIX CTaTU4ECKUX UCMbITAHUI pacyeTHoe COMPOTUBIIEHNE HabyXxatoLwmnx rpyHTOB NMog HXXKHUM
KoHUOM R 1 Ha BokoBon noBepxHocTu f_i cBan u cBan-o6onovek guameTpom MeHee 1 M JonyckaeTcs NpUHMMaTb
no 1abn.1, 2 n 7 kak gna HeHabyxalwmx rPyHTOB C BBEAEHWEM [OMOMHUTENBHOIO KO3(MULMEHTa YCIOBUMA
paboTbl rpyHta ramma_c = 0,5, y4nTbiIBAEMOro He3aBUCMMO OT APYrUX KO3ppULUMEHTOB YyCroBUN paboThl,
npvBeAeHHbIX B Tabn.3 u 5.

9.4. MNogvem h_sw,p, M, 3abBUBHbLIX CBal, MOTPYXEHHbIX B MpeABapuTenbHO MpobypeHHble nuaepHble



CKBaXWHbI, HAbMBHbLIX cBalm 6e3 ylWMpeHus, a Takke CBan-000roveK, He Mpope3allmnx HabyxaroLllyto 30HY
FPYHTOB, creayeT onpeaenaTb no dopmyne
"®opmyna (35)"
MpenenbHble 3HaYeHNs NogbemMa COOPYXKEHWUN, a Takke 3HaYeHWe nogbema NoBEepPXHOCTU Habyxatowlero
rpyHTa h_sw 1 nogbemMa crosi rpyHTa B YPOBHE PacronoXeHUsi HUKHUX KOHLIOB cBal h_sw,p crneayeT onpeaensitb

B cooTBeTCTBUM C TpeboaHusamu CHul 2.02.01-83.

Tabanua 17

I'nybrHa nOorpyXeHMs KosbonumenTt Omera npu Kosdpduument owmera,
cBau, M 3HaueHMax ajbda, M (-1) M2/xkH (M2/TC)
0,2 0,3 0,4 0,5 0,6

3 0,72 10,62 10,53 |0,46 |0,40

4 0,64 10,53 |0,44 0,36 |0,31 1,5(15)

5 0,59 |0,46 |0,36 0,29 |0,24 1,1(11)

6 0,53 10,40 |0,31 0,24 |0,19 0,7(7)

7 0,48 10,35 |0,26 0,20 |0,15 0,5(5)

8 0,44 10,31 |0,22 0,17 |0,13 0,4 (4)

9 0,40 |0,27 10,19 0,14 |0,11 0,3(3)
10 0,37 10,24 0,17 0,12 ]0,09 0,2(2,5)
11 0,34 |0,21 |0,15 |0,10 |0,08 0,2(2)
12 0,31 0,19 |0,13 0,09 |0,07 0,1(1,5)

9.5. Mpu npopeske cBasMy HabyxaloWMUX CIOEB FpyHTa U 3arnybrneHun ux B HeHabyxalowme rpyHTb
noAbeM cBalHoro doyHagameHTa 6yaeT NpakTUYecKn UCKIoYeH Npu cobrtoaeHnn ycroBust

rge F - PaBHOIEMNCTBYyWIAI pacYeTHEX CUJI nogweMma, xH (Tc),
sSw OeMCTBRYKIMX Ha OOKOBOM INOBEPXHOCTM CBaM, olpenejigeMas IIo

resygapTaTaM MX II0JIEBBIX UCIIEITaHUM B Ha@yX&IOUH/IX I'PyHTaAxX WMIN

onpemesyigseMas C MCIOJIbB30BaHMEM IJaHHBIX Tabn.2 C yueToM
xKondduuMeHTa HaOeXHOCTM I[IO HaTrpy3Ke nJlg Ccujl HabyxaHud
rpyHra ramMa f = 1,2;
F - Hecymasa crnocobHocTb, kKH (TC), ydacTka CBay, PaCIIOJIOXEHHOTO
du B HeHabOyxawleM TI'PpyHTe, OPpY IOEMCTBUM BHIOSPTMBAKIMX HATPY30K;
raMMa - TO Xe, uTO B OQopmyie (2).
k

9.6. lNogvem cBaw guameTpom 6Goree 1 M, He npopesawlwmx Habyxawolme Crou rpyHTa, AOSKEH
onpenenaTbCcsa kak ans yHAamMeHTa Ha €CTEeCTBEHHOM OCHOBaHWW B COOTBETCTBUM C TpeboBaHnusimu CHull
2.02.01-83. Npu aTOM NOABLEM CBau C yLLUMPEHNEM LOIHKEH ONpeaenaTbCsa Npu AencTBun Harpysku F_u, paBHoOM:

F =N+ ramma V - F , (37)
u IT g Sw

rone N, F - 1o xe, uro B Qopmyise (36);
S

TamMMa
IT

- pacueTHOEe 3HAUeHMEe YIOeJIbHOTO Beca rpyHTa, kH/mM3 (rc/M3);



V - obweM T'pyHTa, NOPENATCTBYOIMY MNOOBEMY CBau, M3, U IPUHMMAEMBI

g PaBHEIM OOBEMYy TPYHTa B Ipenejlax pacuMpSolerocs YCEeUeHHOTO
KOHyCa BHICOTOM h C HMXHUM (MEeHbIMM) O/aMeTpOM, pPaBHBM
ouaMeTpy yumpeHmsa d, a BepxHuM amamMeTrpom d' = h + d (3mecs h

- paccTosHMEe OT TIPUPONHOV IMNOBEPXHOCTM TPYHTA IO CEepPeIMHEH
YUIMPEHMS CBawu) .

9.7. Mpwn npoeKkTMpoBaHNM CBarHbIX PYHAAMEHTOB B HabyxatoLLMX rpyHTaxX MeXay NOBEPXHOCTbIO FPYHTa U
HWKHEN MMOCKOCTbIO pOCTBEpKa AOMKeH ObiTb NpeaycMOTpeH 3a3op pasmMepoM, pasHbiM unu  Bonee
MaKCMManbHOro 3Ha4eHus nogbemMa rpyHTa npu ero HabyxaHum.

Mpun TonwmHe cnos Habyxatowero rpyHTa MeHee 12 M JonyckaeTcsi ycTpamBaTb POCTBEPK, ONMPaoLLMIACS
HenocpeacTBEHHO Ha IPYHT, Npu cobnogeHnn pacyeTHoro ycnosus (36).

10. OCO6eHHOCTH NPOEKTUPOBAHUA CBalHbIX PyHAAMEHTOB
Ha nogpabaTbiBaeMbIX TEPPUTOPUAX

10.1 Tpyn npoekTMpoBaHWM CBalHbIX QYHOAMEHTOB Ha nogpabaTbiBaeMblX TEPPUTOPUSIX KPOMeE
TpeboBaHMIA HaCcTOSIWMX HOPM OOIMKHbI cobnogatbes Takke TpeboBaHus CHwulT 2.01.09-91; npyn aToM Hapsgy C
OaHHBIMU MHXEHEPHbIX N3bICKaHUN AN NPOEKTUPOBaHUSA CBaNHbIX PYHAAMEHTOB AOMKHbI TaKKe UCMONb30BaThCS
OaHHbIE TOPHO-TE0NOMMYECKMX U3bICKAHWUI 1 CBeAeHUs 06 oxnaaemMbix gedopmMaumnsix 3eMHOM NOBEPXHOCTU.

10.2. B 3agaHuM Ha NpPOEKTUPOBaHWE CBaWHbIX (YHOAMEHTOB Ha nogpabaTbiBaeMbIX TEpPUTOPUSIX
OOMMKHbI  coaepXaTbCA MOMyYEHHbIE MO pe3ynbTaTaMm MapKWenaepckoro pacdeta [AaHHble 006 oxupgaembix
MakCMManbHbIX gedopMaumsax 3€MHOW NOBEPXHOCTM Ha y4acTKe CTPOUTENbCTBA, B TOM YnCne ocedaHne, HaKmoH,
OTHOCWTErNbHbIE TFOpPU3OHTaNbHble dedopMauMm PacTEXKEHUs WM CKaTus, paguvyC  KPUBM3HbI  3€MHOW
NMOBEPXHOCTU, BbICOTA yCTyna.

10.3. Pac4yeT cBamnHbix (yHOAMEHTOB 34aHUMN WU COOPYXEHWW, BO3BOAUMbLIX Ha nogpabaTbiBaemblix
TeppuTopuaX, [OOIPKEH NPOM3BOAUTLCA MO MpedefibHbIM  COCTOSHWSIM Ha ocoboe codveTaHue Harpysok,
HasHayaeMmbIX C y4eTOM BO34ENCTBUIA CO CTOPOHbI AedopMmnpyemMoro npu nogpaboTke OCHOBaHMS.

10.4. B 3aBMCUMMOCTM OT XapakTepa CONpPsKeHMUs TOfloB CBall C POCTBEPKOM W B3anMMOAEWNCTBUSA
yHOAMEHTOB C IPYHTOM OCHOBAHWS B MPOLIECCE Pa3BUTUS B HEM rOPU3OHTanbHbIX Aecdopmauuii oT nogpaboTku
TEpPPUTOPUN pasnuyaroTca crnegyolime cxembl CBanHbIX QyHOAMEHTOB:

a) XecCTkue - NpW XeCTKOW 3ajenke rornoB CBall B POCTBEPK MYTEM 3aaHKepuUBaHUA B HEM BbIMyCKOB
apmaTypbl CBaWl WM HEMNOCPELCTBEHHOW 3aderikm B HEM TOfIOBbl CBau B COOTBETCTBUM C TpeboBaHMAMU,
N3NOXEHHbIMU B N.7.5;

6) nogatnuBble - MPU YCMOBHO-LUAPHUPHOM COMPSKEHWM CBau C POCTBEPKOM, BbINOSIHEHHOM MyTeMm
3aJenku ee ronosbl B pOCTBEPK HA 5 - 10 CM nnn CONPSXXeHNs: Yepes OB CKOMNBXEHMUS.

10.5. Pacuet cBaiiHbIX (PyHOAaMEHTOB M MX OCHOBaHMN Ha noapabaTbiBaeMbIX TEPPUTOPUAX OOMKEH
Npou3BOAUTLCS C Y4ETOM:

a) u3MeHeHun U3MKO-MEXaHNYECKMX CBOWCTB [PYHTOB, BbI3BaHHbIX MoapaboTkon TeppuTopuu, B
COOTBETCTBMM C TpeboBaHnsamu n.10.6;

6) nepepacnpefeneHnst BepTUKAmNbHbIX Harpy3ok Ha OTAEeNbHble CBau, BbI3BAHHOIO HAKIOHOM,
WCKPUBMEHUEM U YCTyNoobpa3oBaHMEM 3EMHOI NMOBEPXHOCTMW, B COOTBETCTBMM C TpeboBaHusamn n.10.7;

B) [OOMOMHUTENbHLIX Harpy3ok B [OPU3OHTaNbHOW MMAOCKOCTW, BbI3BAHHbIX  OTHOCUTENbHbLIMU
rOpM3oHTanNbHbLIMKU AedopMaLMsaIMU IPYHTOB OCHOBaHUSA, B COOTBETCTBUM € TpeboBaHuamu n.10.8;

10.6. Hecywyto cnocobHOCTb No rpyHTY OcHoBaHusa F_cr, kH (TC), cBam Bcex BMOOB, paboTatolmx Ha
CXXMMaIOLLYIO Harpysky, npy nogpaboTke Tepputopuun criegyeT onpegensTb no dopmyne

F = ramma F, (38)

cr cr d
Toe raMMa - xonbduLMEeHT YCJIOBUM paboTH, YUMTEIB A0 M3MEHEeHME
cr dUBUMKO-MEeXaHMUECKMX CBOMCTE TPYHTOB M IIepepaclnpelesyieHue
BEPTMKAJIbHEIX HAI'pPy30K IIpU nonpaboTKe TEepPUTOPUN: ons

cBali-cToek B OyHIaMeHTaXx JIOOEX 3HaHMl ¥ COOPYyXeHMM ramMMma Cr
= 1; @OJIg BUCAUMX CBali B OyHIaMeHTaxX [NOOATJIMBLEIX SIaHUN U

COOPYXeHUM (HanpuMep, OINHODTAXHBIX KaPKACHBEIX C MapPHUPHBMU
onopammu) rTamma cr = 0,9; nma BucaumMx cBay B byHOamMeHTax
XKECTKUX 3BHOAaHUM U COOpYyXeHUM (HanpuMmep, BeckapKaCHBIX

MHOT'O®TAXHEIX 3IOaHUM C XEeCTKMMMU y3JlaMM, CMJIOCHEIX KOPIIYCOB)
ramma_cr = 1,1;



F - Hecymasa crnocobHocTb cBau, kKH (Tc), omnpenejieHHas pacyueToM B
d COOTBETCTBUM C TpeboBaHUAMM pas3n.4 WM onpenejieHHas 10
pesyibTaram IOJIEBEIX MUCCJIeNOBaHUM, UCIIBITaHUM cBam
OVHAMUUECKOM UM CTAaTUUYECKOM HaIrpy3KaMM M BOHOMPOBAHMUS TPYHTA

B COOTBETCTBUM C TpeboBaHMAMM pas3m.>b.

MpumeyaHue. B cnyyae kpytonagarowux MnacToB, KpOMe TOro, CriedyeT YyuumTbiBaTb 3aBUCALLUA OT
3HaA4YeHUs1 OTHOCUTENbHOW TOpU3OHTanbHOW AedopMauun 3ncuroH_h, Mm/m, OOMOMHUTENbHbLIA KO3ULMEHT
ramma_cr= 1/(1 + 100 ancunoH_h).

10.7. OononHuTenbHble BepTUKanbHble Harpy3ku +- genbta N Ha cBav unm cBan-060MOYKM 30aHUA U
COOPYXEHMWIN C XECTKOMN KOHCTPYKTUBHOW CXEMOW crnefyeTt onpefendtb B 3aBMCMMOCTU OT PacyeTHbIX 3HAYEHWN
BEPTUKANbHbIX MNEPEMELLEHUI CBaW, BbI3BaHHbIX HAKIOHOM, WCKpPUBMEHUEM, YCTynoobpa3oBaHMEM 3eMHOM
MOBEPXHOCTU, @ TaKKe ropn3oHTanbHbIMU AecopmMaunsiMyM rpyHTOB OCHOBaHUS MPU YCITOBUAX:

a) cBaliHble (byHOAMEHTbl M3 BUCAYMX CBall M MX OCHOBaHUSA 3aMeHSTCS B COOTBETCTBUM C N.6.1
YCINOBHbIM (PYyHAAMEHTOM Ha €CTECTBEHHOM OCHOBaHWUMU;

0) ocHoBaHWe YCMOBHOro pyHAaAMEHTa MPUHUMAETCA NUHENHO AedOPMUPYEMbIM C MOCTOSIHHBIMU [MO
ANVHE 34aHuS (COOPYXXEHWS!) UNU BbIAENEHHOro B HeM oTceka] mogynem Adedopmaumm n KoappuumneHTom
NMOCTENU rpyHTAa.

OnpepneneHne OONOMNHUTENBHBIX BEPTUKAlNbHbIX HArpy3ok MpOM3BOAUTCS OTHOCUTENbHO MPOAOMbLHON U
nonepevHon ocen 3gaHus.

10.8. B pacuyeTtax cBaiHbiXx (OyHAAMEHTOB, BO3BOAMMbIX Ha noapabaTbiBaeMblx Tepputopusx, criegyet
YYUTbIBaTb AOMOMHUTENbHbIE YCWUMWSA, BO3HMKAalOLWME B CBasix BCrieacTBue mMx paboTbl Ha u3rmb nog BnusHMEM
rOPM3OHTANbHbIX NEPEMELLEHNIA TPyHTa OCHOBaHUS Npu nogpaboTke TEPPUTOPUM MO OTHOLUEHMIO K MPOEKTHOMY
NOMNOXeHWo CBan.

10.9. Pac4eTHOe ropu3oHTanbHoe NepeMeLleHme u_cr, MM, rpyHTa npu nogpaboTke Tepputopun cnegyet
onpegenaTb nNo oopmyne

u = TraMMa TIraMMa B3ICUJIOH X, (39)
cr f c h

I'gJe Tr'aMMa , I'aMMa — COOTBETCTBEHHO KOS@@ML[MGHTBI HaIOeXHOCTM II10 HaI'py3Ke

f C ) Z8 ch'IOBMﬁ pa@OTbI OJI14a OTHOCHUTEJIBHEIX T'OPMI3OHTAJIbHBIX
nedopmalmyi, HOpMHMMaeMble corjiacHo CHuIl 2.01.09-91;

SIOCMJIOH — OXMIaeMoe SHaudeHMe OTHOCUTEJIbHOMU TOPM30OHTAJIEHOM

h nedopmaumm, onpemejysgeMoe o pes3ynbTaTaM
MapKIENIepPCKOTO pacueTa, MM/M;

X — paccTosHue oT ocu paccMaTprBaeMon cBau o
LIEHTPaJIbHOM OCM 3IOaHMsa (COOPYyXeHMs) C POCTBEPKOM,
yCTpanMBaeMsM Ha BCO OIMHY 3IOaHus (oTceka), WM OO
BJjioka XeCTKOCTM KapKaCHOTO 3IaHMS (oTcexka) o}
POCTBEPKOM, YyCTpamBaeMBIM 10O OTIOEJIbBHBIE KOJIOHHEI, M.

10.10. CeaiHble oyHOAMEHTbI 34aHUA U COOPYXEHUI, BO3BOAMMBIX Ha nogpabaTbiBaeMbiX TEPPUTOPUSIX,
cregyeT NMPOeKTMPOBaTb MCXOAA M3 YCMOBMI HeOOXOAMMOCTW Mepedadn Ha pPOCTBEPK MUHMMAarbHbLIX YCUIUIA OT
cBaW, BO3HMKaLWMX B pesyrnbTarte gedopmMaLmm 3eMHON NOBEPXHOCTMU.

[ns BbInoNHeHUs aToro TpeboBaHus HeobxoaMMO B MpoeKTax npeaycmaTpuBaThb:

a) paspesky 30aHWS WM COOPYXKEHWSs Ha OTCeKM [AMs YMEHbLIEHWS BIUSHUS [OPU3OHTambHbIX
nepemMeLLeHnn rpyHTa OCHOBaHUS;

0) NpenMyLLLeCTBEHHO BUCAYME CBauW OS89 3A4aHUN N COOPY>KEHWUN C XKECTKOW KOHCTPYKTMBHOM CXEMOWN AN
CHWXEHUS JOMNOMHUTENBbHO BO3HUKAOLWMX YCUIMUIA B BEPTUKANBHOM NITOCKOCTU OT UCKPUBMNEHUSI OCHOBAHWS;

B) CBau BO3MOXHO MEHbLLEN XECTKOCTWN, HanpuMmep npusMaTuyeckne, KBaapaTHoro Unu npsiMoyrosibHoro
NMONepeyHoro ceyveHusi, NpuYem cBau MNPSMOYrONbHOIO CeYeHus crieqyeT pacrnonaratb MeHbLUen CTOPOHOW B
NpoAoNbHOM HarnpaBneHUn oTceka 3naHuns;

r) NpeMMyLLecTBEHHO NoAaTNmMBble KOHCTPYKLMMN COMNPSXKEHUS CBal C POCTBEPKOM, yKasaHHble B 11.10.4;

A) BblpaBHMBaHWE 34aHWUIA C NOMOLLIbIO JOMKPATOB UMK APYrUX BbiPpaBHUBAIOLLMX YCTPONCTB.

Mpwn paspeske 30aHNA UMY COOPYXEHUS HA OTCEKU MeXOy HUMW B POCTBEpPKE criefyeT npegycmatpusaTh
3a3opbl (OedopmaunOHHbIE LBbI), pa3mMepbl KOTOPbIX OMNPEeAEeNisaoTCA KaK ONA HWXKHUX KOHCTPYKUMIA 3O0aHWA Y
COOpPYXXEeHUI B COOTBETCTBUU ¢ TpeboBaHmamm CHulM 2.01.09-91.

10.11. CBaviHble hbyHAaMeHTbI crieqyeT NpUMEHsTb, Kak NpaBumo, Ha nogpabatbiBaembix TeppuTopusx | -
IV rpynn, B TOM yucne:



a) C BUCAYMMKU cBasiMu - Ha Tepputopusax | - IV rpynn ans noObiXx BUOOB M KOHCTPYKUMIA 3O0AHUA Y
COOPYKEHWUN;

0) co cBasimmu-cTorikamm - Ha Tepputopusx Il n IV rpynn ons 3g4aHum M COOPY>XEHUIN, NPOEKTUPYEMbIX C
noaaTnMBON KOHCTPYKTUBHOM CXEMOW 30aHUSA NpwW UCKPUBMNEHWUM OCHOBaHus, a ansa IV rpynnbl - Takke M ans
3[4aHUIN U COOPYKEHUIN, MPOEKTUPYEMbBIX C KECTKON KOHCTPYKTUBHOWN CXEMOW.

Mpumeyanusa: 1. [eneHne nogpabatbiBaemblXx TEpPpUTOPUIA Ha rpynnbl NPUHATO cornacHo CHul
2.01.09-91.

2. Cean-o60mno4kn, HabmeHble 1 BypoBble cBan guameTpom 6onee 600 MM 1 gpyrne BUAbl XECTKUX CBaK
JonyckaeTcsa NPUMEHSATb, Kak NPaBumo, TONbKO B CBaMHbIX hyHOAMEHTaxX C NOAaTNMBON CXEMOW MPU COMNPsiKEHUM
NX C POCTBEPKOM Yepes LLIOB CKONbxeHus (cm. n.10.4.).

3. 3arnybneHve B rpyHT cBam Ha nogpabaTbiBaeMblX TEPPUTOPUAX OOMKHO ObITb HEe MeHee 4 M, 3a
WCKINIOYEHMEM CINyYaeB ONUPaHNst CBan Ha cKanbHble FPYHThI.

10.12. Ha nogpabaTbiBaeMbix Tepputopusx Ik - [VK rpynn ¢ BO3MOXHbIM 06pas3oBaHMEM YCTYNOB, a Takke
Ha nnoLlagkax ¢ reornorMyeckMMmn HapyLleHUs MU NpUMMeEHeHMe CBalHbIX PYHAAMEHTOB AOMNYCKaeTCs TOMbKO npu
HanuuMm crneymanbHOro 060CHOBaHWS.

10.13. KoHCTpyKUMA conpsikKeHus CBall C POCTBEPKOM [OJPKHA Ha3HayaTbCsl B 3aBMCUMOCTU OT 3HAYeHUs
OXMOAEMOro rOpuU3OHTanNbLHOro MepeMeLleHna rpyHTa OCHOBaHus, npu4eMm npefenbHble  3HaYeHus
rOPM30OHTANBHOIO NEepeMeLLEHNst ANs CBal He OOMMKHbI NMPeBbilaTh NPU COMNpsXXeHun ¢ pocTBepkoM (cm. n.10.4),
CM:

2 - )KeCTKoM;

5 - nogaTtnvMBoOM, YCNOBHO-LWIAPHUPHOM;

8 - TO e, Yepes OB CKOMbXEHUS.

MpumeyaHue. [Ind CHMXEHUS 3HAYEHWA YCUNWUWA, BO3HUKAKOLIMX B CBasX U POCTBEPKE OT BO3AENCTBMSA
rOPM30OHTAsNbHbIX NEPEMELLEHMI FPYHTa OCHOBaHUSA, a Takke Ana obecneyeHms NPOCTPaHCTBEHHOW YCTONYMBOCTU
CBaWHbIX PyHOAMEHTOB 30aHUSA (COOPYXKEHWs!) B LENOM CBau CBAWHOrO Monsi B 30HE AEWCTBMS HebOonbLumX
nepeMmeLLeHun rpyHta (4o 2 cm) cnegyeTt npegycMaTpmBaTb C XKECTKMM COMPSDKEHMEM, a ocCTalnbHble - C
NoAaTNUBLIM (LUAPHUPHBLIM UMW COMPSXKEHNEM Yepes LLOB CKOMbXEHMS).

10.14. CBaliHble pOCTBEPKM OOJMKHBI PACCUNTLIBATLCH HA BHELLEHTPEHHOE pacTsKeHMe 1 CxKaTtue, a Takke
Ha KpyyYeHue Mpu BO3OEWCTBUM HA HUX FOPU3OHTANbHbIX OMOPHLIX peakuMn OT cBan (NOMepeyHon Cunbl U
nsrmbaroLero MOMeHTa), Bbl3BaHHbIX 60KOBbIM AaBrneHnem gedopmupyemoro npy nogpaboTke rpyHTa OCHOBaHWS.

10.15. Mpu NpyMeHeHnn CBavHbIX (PYHOAMEHTOB C BbICOKMM POCTBEPKOM B BGETOHHbLIX Nonax uim Apyrux
XKECTKMX KOHCTPYKUMSX, yCTpavMBaeMblX Ha MOBEPXHOCTU TpyHTa, cnegyeT npegycmaTpvBaTtb 3a30p MO BCEMY
nepumeTpy ceaw LUMPUHOW He MeHee 8 CM Ha BCIO TOSLLMHY XECTKOW KOHCTPYKUMWU. 3a3op criegyeT 3anonHATb
NAacTUYHBIMW WMNU YNpYrMMy MaTepuanamu, He oOpasyloLMMK XEeCTKOW onopbl Ans CBal Mpu BO3AeNCTBUU
rOPM30OHTalNbHbLIX NMepeMeLLeHNA TPYHTa OCHOBaHWS.

11. Oco6eHHOCTU NPOEKTUPOBaHUA CBalHbIX (PyHAAMeHTOB
B CeMCMUYECKNX paroHax

11.1. TpuM NpoOEeKTUpOBaHMM CBaWHbIX (PYHAAMEHTOB B CEWCMWYECKMX paioHax Kpome TpeboBaHMn
HacTosALWMX HOpM crnefyeTt cobniogatb Takke TpeboaHua CHuI 11-7-81%; npu aTom B JoMONHEHME K MaTepuanam
WHXEHEPHbIX M3bICKAHWWA AN NPOEKTUPOBaAHUSA CBaWHbIX (PYHOAMEHTOB [OJMKHbI ObITb MCMOMb30BaHbl AaHHbIE
CENCMNYECKOro MUKPOPaOHMPOBaHMS NNOLLLAAKM CTPOUTENbCTBA.

11.2. CanlHble pyHOAMEHTbl 34aHWA U COOPYKEHUN C Y4ETOM CENCMWUYECKUX BO3LOEWUCTBUN [OMXKHbI
paccunTbiBaTbCsl Ha 0coboe coveTaHue Harpy3ok Mno npefenbHbiM COCTOAHUSIM MepBoW rpynnbl. [pu 3TOM
HeobxoQMMO NpegycMaTpuBaTh:

a) ornpegeneHve Hecylleh CnocoOHOCTM CBaM Ha CXKMMAOLWY W BbIOEPrUBaKOLWYD Harpysku B
COOTBETCTBUM C TpeboBaHnaAMN pasa.4;

0) NpoBEepKy YCTOMYMBOCTM TpPyHTaA MO YCINOBUKO OrpaHUYEeHUs1 OaBlNEHWsl, NepegaBaemMoro Ha TIpyHT
OOKOBbLIMM MOBEPXHOCTSIMW CBaW, B COOTBETCTBMM C TPEOOBAHNSIMU PEKOMEHLYEMOrO NPUNoXeHus 1;

B) pacyeT cBail MO MPOYHOCTU MaTepwana Ha COBMECTHOE AEWCTBUE pacyeTHbIX ycunum (NpoaofbHON
Cunbl, M3rnbalolero MOMEHTA W MOMEPEYHOW CWMbl), 3HAYEHUSI KOTOPbIX OMpefensTcsa Mo  yKasaHuaMm
pPEKOMEHAYEMOIO NPUIOXEHNS 1 B 3aBMCMMOCTU OT PACYETHbIX 3HAYEHUIA CENCMMUYECKUX Harpy3oK.

Mpu ykasaHHbIX B nognyHKTax "a" - "B" pacyeTax OOMMKHbI BbINOMHATLCA Takke TpeboBaHUA, NpuBeaeHHbIE



Bnn.11.3-11.8.

MpumeyaHue. [lpu onpegeneHMM pacHeTHbIX 3HAYEHUA CENCMUYECKUX HarpysoK, AEWCTBYIOLLMX Ha
3[aH1e UIn COOPYXEHME, BbICOKMI CBaMHbLIA POCTBEPK CNeayeT paccMaTpmBaTb Kak KapKaCHbIA HMKHUN STax.

11.3. lNMpun pacyeTe Hecyllen CNOCOOHOCTMN CBall Ha CXMMAalOLWYK UM BblAepryBatoLLyo Harpysky F_eq
3HaueHns R u f_i cnegyet ymMHOXUTb Ha MOHWXawwWme KO3PMUUMEHTbI YCNOoBUIN paboTbl FPyHTa OCHOBAaHMWS
ramma_eq1 n ramma_eqz2, npmBegeHHble B 1a61.18.

BHaueHMsa R cJjenyeT TakKXe YMHOXMUTL Ha KoabbuumeHT yCJoBUM pPabOTH

ramMMa_eq3, NpMHMMAaeMeli: ramma eg3= 1 npu 1 >=3u ramMa_eq3 = 0,9 npu 1<
3, e I - IIprBelneHHaAa IJITHAa cBamu, onpenejideMad I10 YKas3aHMAM
PEKOMEHIYEMOT'O MNPMJIOXEeHMS 1.

Kpome Toro, conpoTtmerieHne rpyHTa f_i Ha GOKOBOI MOBEPXHOCTN CBamM O pacdeTHoun rnyouHbl h_d (cm.
n.11.4) cnegyeTt NpMHMMaTb PaBHLIM HYITHO.

11.4. PacuyeTHas rnybuHa h_d, OO KOTOPOW He y4UTLIBAETCS COMPOTMBIIEHME TpyHTa Ha OokoBoOW
NMOBEPXHOCTUN CBau, onpegensaetcs no dopmyne (40), Ho npuHumaeTcst He 6onee 3/anbga_3ncunoHx:

"®opmyna (40)"

11.5. OnpepeneHue pacdeTHoM rNybuHbl h_d npu BO3OEWCTBUM CEUCMUYECKMX Harpy3ok criegyet
NPOV3BOAUTb, NPUHNMAs 3HAYEHUS] PACYETHOrO yrra BHYTPEHHEro TpeHus u_|, yMeHbLUeHHbIMY ANA pacyeTHOW
cencMmYHoCTU 7 6annoB - Ha 2°, 8 6annos - Ha 4°, 9 6annoB - Ha 7°.

11.6. MNpwn pacdeTe cBanHbIX PYHAAMEHTOB MOCTOB BIIMSHUE CEVCMWYECKOro BO3OEWCTBUSA Ha YCroOBMSA
3aJenku cBan B BOAOHACLIWEHHbIX MblfIeBaTbIX NeCKax, B MbINIEBATO-MNUHUCTBLIX TPYHTaXxX C NokasaTenem Teky4yecTu
I_L > 0,5 cneagyet yuntbiBaTb nytem noHwxeHus Ha 30% 3HayeHun koadhdPuUMEHTOB nponopuuoHanbHocTh K,
NpMBEAEHHbIX AMs 3TUX TPYHTOB B PEKOMEHAYEMOM MpurioxexHum 1.

B pacyeTtax HecyLlien cnocobHOCTM cBan Npyu AENCTBMU FOPU3OHTANbHOW Harpysku cnegyeTt yy4uTblBaTb
KpaTKOBPEMEHHbIN XapakTep BO3OEWCTBUS CENCMWUYECKOW Harpysku nytem MoBblLIEHUs KoadduumeHTa ata_2 B
dopmyne (24) pekomeHgyemoro npunoxeHus 1. [pu pacdeTax ogHOpPsOHbIX (DYHOAMEHTOB Ha Harpysku,
OencTBytoLLME B NITOCKOCTU, NEPNEHAUKYNSPHON paay, 3HavyeHne koadduumneHTa ata_2 ysenuumsaetcd Ha 10%, B
ocTanbHbIX crydasx - Ha 30%.

Ta6banua 18
Pac- |KozddbuumeHT ycyjoBuy paboTH I'aMMa Kosddnument YCJIOBUM pabOoTH
yeT-— eql | ramma s KOPPEKTUPOBKMU
Hasa I0Jis KOPPEeKTUPOBKM 3HaueHUM R nOpu eqg2
ceMc- | TpyHTax 3Ha4YEeHUM f npm rTpyHTax
MY - i
HOCTBb
3n0a- meCcuaHBIX meCcuaHBIX BELJIEBATO— meCcuaHBIX BUIEBATO—TWJIMHMUC —
HUM [IJIO THEIX cpenHeMu TJIMHWC TEIX IJIOTHEIX M |TEIX IIPM IIokasaTe-—
n Cco- IIJIOTHOCTU opu Hoxa- cpenHeM Jle TeKydecTHu
opy- 3aTesyie Te-| MJOTHOCTU
xe-— Ky4yecTu
HUM,
Ban- |[masno-|nHacw- |mano-|Hace-|I < 0|0<=I |majo-|Hacwe-|I < 0[0<=I [0,75
JIBL BJIAX— |I[€H— |BJIaX— |lIeH— L L|Bnax- |mweH- L Li<= 1
HBIX M| HBIX |HBIX M| HBIX <=0, 5|HBIX M| HBEIX <0,75|I < 1
BJIAX— | BODOM [ BJIaX— | BOOOM BJIAX— | BODOM L
HEBIX HEBIX HEBIX
1 0,9 0,95 0,8 1 0,95|0,95 0,9 |0,95 |0,85 0,75
5
0,9 - 0,85 - 1 0,9 10,85 - - 0,8 0,7
0,9 0,8 0,85 0,7 0,95 0,9 |0,85 0,8 0,9 10,8 0,7




0,8 - 0,75 - 0,95 0,8 [0,75 - 0,8 10,7 0,65
0,8 0,7 0,75 0,9 0,85]0,75 0,7 10,85 (0,7 0,8
9 —
0,7 _ 0,6 0,85 0,7 [0,65 - 0,65 |0,6 -
[lpuMeuwanmsi: 1. 3HaueHMsA raMmMa u TaMMa , YKasaHHBIE Ha dYepTou,
eq eq
1 2
OTHOCATCS K 3abMBHEIM CBasM, IIOI 4YepTOM - K HaOMBHEM.
2. 3BHaueHVd KO3QOUIIMEHTOB TaMMa U TaMMa cyjenyeT YMHOXAaTb Ha
eq eq
1 2

0,85, 1,0 mym 1,15 mjusg 30aHUM M COOPYXEHMM, BO3BOIMMEIX B pPalMoHax C I1OB-—
TOPAEMOCTBIO 1, 2, 3 COOTBETCTBEHHO (KPOME TPAHCIOPTHHIX UM I'MUIPOTEXHUUEC—
KMX) .

3. OnpeznejieHye HecyleM CIOCODHOCTM CBalM-CTOEK, ONMPAaKUINXCI Ha
CKaJIbHEBEIE U prHHOO@J'IOMOquIe I‘pyHTbI, HpOMBBO,JIM'I‘CH 663 BBeleHMA IOOIIOJIHU—
TEJILHEX KO2QIMUMEeHTOB yCJjioBMM pa®oTH IaMMma " TaMmMma .

eq eq
1 2

11.7. Hecywasi cnocobHocTe cBan F_eq, kH (Tc), paboTatowen Ha BepTMKarbHY CKUMALY |
BblAEPrMBaloLLy0 Harpy3ku, no pesyrnbtaTtam nonesBbiX UCMbITAHUIN JOIMKHA ONPeaenaTbCs C yHeTOM CEACMUYECKMX
BO34ENCTBMI NO hopmyrne

F =k F, (41)
eq eq d

roe k -  kO20OMLMEHT, YUMUTHBAWLINMI CHMXEHME HecCcyllel CIOCODHOCTM CBau
eq
OpK CeMCMMUYECKMX BO3IOEMCTBUAX, OlpeleligseMblll pacydeToM kak
OTHOIIEHMEe BHauyeHMsS HecCyllel CIOCOOHOCTM CBaM, BHUMCIJIEHHOTO B
COOTBETCTBUU C YKa3aHUAMU nmn.l11.2 - 11.4 ¢ yueToMm
CeMCMMUEeCKMX BO3IOEMCTBUM, U 2BHAUEHUS HEeCYyleM CIOCOOHOCTHU
cBayu, ONpeneJIeHHOM COIJIaCHO TpeboBaHMaAM paszn.4, 6e3 ydeTa
CEeMCMUUECKUX BOB3IEUCTBUM;
Foo- Hecyllasd CIOCODOHOCTL cBau, KH(TcC), omnpenejieHHas IO pesyllbTaTaMm
d CTaTUYECKUX W OVHAMUUYECKMX MCHOBITaHUM JubO IO  HOaHHBEM
CTATUUECKOT'O SBOHIMPOBAHMUSA I'PYHTa B COOTBETCTBUM C YKaBaAHUSMU
pazn.5 (6e3 ydeTa CeMCMUUECKMX BO3IOEMCTBUM) .

11.8. PacyeT cBaii B NMpocagoyHbiXx U HabyxatLmx rpyHTax Ha ocoboe coyeTaHue Harpy3ok C y4eToM
CEeCMUYECKNX BO3[AENCTBUIA [OMKEH MPOU3BOAUTLCA NPW MPUPOAHON BRNAXHOCTW, €CNU 3aMauyuBaHWe rpyHTa
HEBO3MOXHO, 1 MPU NONHOCTLI0 BOAOHACLILLEHHOM FPYHTE, UMEIOLLEM MoKa3aTenb TeKy4ecTu, onpeaensiemblii no
dopmyne (31), ecnu 3amadvBaHue rpyHTa BO3MOXHO; MpW 3TOM onpederieHne Hecyllen crnocobHocTu ceali B
rPYHTOBbLIX ycroBusx Il Tna no npocago4yHOCTM Npon3BoaMTCs 6e3 yyeta BO3MOXHOCTM Pa3BUTUS OTpUUATENbHbIX
CUI TPeHWs TpyHTa.

MpumeyaHue. PacyeT cBail Ha cericMMYecKne BO3OENCTBMS HE UCKMOYAeT HEOOXOAMMOCTU BbINOSTHEHUS
UX pacyeTa B COOTBETCTBUM C pa3a.8 - 10.

11.9. [Ins cBarHbIX PYHAAMEHTOB B CEMCMUYECKUX parnoHax cnegyeT NPUMEeHATb CBan BCeX BUAOB, KpOMe
cBawv 6e3 nonepeyHoOro apMmMpoBaHus 1 6ynaBoBUOHbIX.

MpumeHeHne 6ypoHabUBHBLIX CBalW [OMYyCKAeTCs TOMbKO B YCTOMYMBBLIX [PyHTaX, He TpebyloLmx
3aKpenneHnst CTEHOK CKBaXKWH, MPU 3TOM AuameTp cBal AormkeH ObiTb He meHee 40 cM, a OTHOLLEHWE AMNVHbI CBau
K ee anameTpy - He bornee 25.

I'IpumeanMe. Kak ucknioyeHune 0OnyCKkaeTca npope3ka BOAOHACHLIWEHHbIX TPyHTOB HabWBHLIMKU W



OypOBbIMU CBasSsMU C NPUMEHEHNEM MN3BIIEKaeMbIX 06cagHbIX TPYO.

11.10. MNMpwn npoekTnpoBaHUN cBanHbIX PYHOAMEHTOB B CEMCMMYECKMX panoHax OMMpaHWe KOHLUa cBaw
cnegyeT npegycMmaTpuBaTtb Ha CKanbHble, KPYMHOOGNOMOYHbIE, MIIOTHbIE M CPEAHEN MMOTHOCTM MNecYaHble U
nblneBaTo-rMMHUCTLIE TPYHTLI C MOKa3aTtenem Tekyyectu IL <= 0,5.

OnupaHue HWKHUX KOHLOB CBaWl Ha pbixfble BOAOHACHILWEHHbIE NECKW, MbINEBATO-MNHUCTbLIE TPYHTBI C
nokasarenem tekyyectu IL > 0,5 He gonyckaeTca.

11.11. 3arnybneHue B rpyHT CBal B CEMCMUYECKNX PaloHax JOIMKHO ObITb HE MeHee 4 M, a Npy Hannyuu B
OCHOBaHUN HWXKHUX KOHLOB CBall BOOOHACHLILLEHHbIX MEecYaHbIX FPYHTOB CpefHen MMOTHOCTM - He MeHee 8 M.
[onyckaetca ymeHblUeHne 3arnybneHns cBan npyM COOTBETCTBYHOLLEM OOOCHOBaHWW, NOMY4YEHHOM B pes3ynbTaTte
NOMNeBbIX UCMbITAHWUIA CBall UMUTUPOBAHHbLIMU CECMUYECKUMY BO3OENCTBUSMNA.

[na 0gHO3TaXHbIX CENbCKOXO3ANCTBEHHbIX 34aHWUI, HE CoAepXaLlmX LeHHOro obopynoBaHus, n B cnyyae
ONMpaHusl cBaw Ha cKarbHbIe TPYHTBI UX 3arnybneHne B rpyHT NMPUHUMAETCS TakMM Xe, Kak B HEeCeMCMUYECKMX
panoHax.

11.12. PoctBepk cBanHOro dpyHaameHTa nof HecywumMn cTeHamu 3gaHus B npefenax oTceka OOJKeH
ObITb HEMpPepbIBHbIM U PacCMOSIOKEHHbIM B OAHOM YPOBHE. BepxHume KOHUbl CBan OOMKHbI OblTb 3agenaHbl B
pOCTBEPK Ha rnyburHy, onpegensemMyo pacyeToM, YUNTbIBAOLLMM CENCMUYECKME HArpy3Kku.

YcTponcTBO 6€3p0CTBEPKOBLIX CBANHbIX (hyHOAAMEHTOB 34aHUN U COOPYKEHUIN HE AOMYyCKaeTCA.

11.13. Mpn COOTBETCTBYIOLEM TEXHUKO-IKOHOMUYECKOM 0B6OCHOBAHMMN AOMYyCKaeTCs NPUMEHSTb CBavHbIe
dyHOAMEHTbI C NPOMEXYTOYHON NOAYLLIKOW M3 CbiNy4ymx maTtepuanos (LwebHs, rpaBus, necka KpynHoro n cpegHem
KpynHocTun). Takne pyHaaMeHTbl He criegyeT NPUMEHATb B BMOreHHbIX rpyHTax, MpocagoyHbix rpyHTax Il Tmna, Ha
nogpabartbiBaeMbIX TEPPUTOPUAX, FE€ONOrMYECKUM HEYCTOMYMBBIX Mfowagkax (Ha KOTOpbIX MMEKTCS MM MoryT
BO3HMKATb OMOMN3HW, CENU, KapcTbl U T.M.) U HAa MNoWagKax, CroXeHHbIX HECTabMMM3MPOBaHHBIMU FPYHTaAMMU.

[ns cBanHbIX PyHAAMEHTOB C MPOMEXYTOYHOM NOAYLLKOW CreayeT NPUMEHATb Takue Xe B1uAabl CBaw, kak 1
B HECENCMUYECKMX panioHaXx.

11.14. PacyeT cBaul, BXOAdALWMX B COCTaB CBaWHOrO pyHAaMeHTa C MPOMEXYTOYHOM MOAYLUKOW, Ha
rOpM30OHTasnbHbIE Harpy3ku He npousBoanTcs. Hecyuyo cnocobHOCTb Taknx cBar, pabdoTalwmnx Ha CXUMAaOLLYHO
Harpysky C y4eTOM CENCMMWYECKUX BO3AEWCTBWMI, cCniedyeT onpefenstb B COOTBETCTBMU ¢ TpeboBaHusmu n.11.3;
npW 9TOM CONPOTMBIIEHNE FPYHTa HEOOXOAMMO yYnUTbIBaTh BOOMb BCen BOkoBOW noBepxHocTu cBan, T.e. h_d =0, a
KO3(pOMLMEHT YCNoBMIA paboTbl HKHErO KOHLIA CBaun Npu CeMCMUYECKNX BO3AeNCTBUSAX ramma_eql = 1,2,

11.15. lNpu pacyeTe cBaWHbIX PYHOAMEHTOB C NPOMEXYTOYHOW MOAYLIKOW MO AedopmMauusm Oocagky
dyHOameHTa cnefyeT BblYUCTIATL Kak CyMMY OCaZKu YCNOBHOro dpyHOaMeHTa, onpefensieMon B COOTBETCTBMM C
TpeboBaHMAMU pa3a.6, n 0Cagku NPOMEXYTOYHOW NOAYLLIKW.

12. OCOGEeHHOCTN NPOEKTUPOBAHUA CBalHbIX PyHOAMEHTOB onop
BO3AYLHbIX JIMHUI 3MeKTponepenaym

12.1. CaavHble yHAaMeHTbl OMop BO3AYLWHbLIX NWHMIA anekTponepedayun (JIOM) wn  OTKPbITbIX
pacnpegenutenbHbiX ycTponcts (OPY) nogctaHumn JonyckaeTcs NPUMEHSTb BO BCEX BUAAX MPYHTOB, B KOTOPbIX
obecneynBaroTCA BO3MOXHOCTb X MOMPYXEHUS M 3KOHOMMYeCKas LienecoobpasHoCTb.

12.2. [Ona cBalHbiXx (PyHOAMEHTOB OMOp BO3AYLIHbIX JIMHWW 3nekTponepedadn He AonyckaeTcs
npumMmeHeHve 6ynaBoBUAHbIX, MMpaMUganbHbIX 1 POMOOBUAHLIX CBAN.

12.3. TnybvHa norpyxeHusi cean B TPYHT, BOCMNPUHMMAIOLLMX BbIAEPIUBAOLLNE WM FTOPU3OHTarbHbIE
Harpysku, fOIkHa ObiTb He MeHee 4,0 M, a Ans yHOAAaMEHTOB AEPEBSHHbIX OMop - He MeHee 3,0 M.

12.4. [epeBsaHHble cBan AN PYHOAMEHTOB [epeBSAHHbLIX ONOp BO3AYLWIHbLIX MUHUKA SnekTponepedayu
OOMNycKaeTCcsl NMPUMEHATb HE3aBMCMMO OT HanMyusi M MONOXEHWUS YPOBHA MoA3eMHbIX Bog. lpu 3TOM B 30HE
nepemMeHHON BNaXHOCTN Heobxoanmo npegycMaTpmBaTh YCUITEHHYIO 3aLLMTY APEBECUHbBI OT THUEHNS.

12.5. Hecywyto cnocobHOCTb 3abMBHBLIX BUCSYMX UM HAOWMBHBIX CBal, paboTalux Ha CXMMaoLLY0
Harpysky, cnegyeT ornpefensaTb COOTBETCTBEHHO Mo dopmynam (8) u (11) ¢ y4eToM yKasaHwin, NpuUBEAEHHbLIX B
nn.12.7 n 12.8; npn 3ToM k03 PULNEHT ycrnoBun paboTel ramma B dpopmynax (8) n (11) cnegyet npuHumarhb:

IJIS HOPMAJIBHBEIX ITPOMEXYTOUHBIX OTTOD « o o o o o v o s s e o e e e e e s e eeeennnnnnns 1,2
B OCTAJIBHEIX CJITYUASTX « o v o o oo oo oo oo oeneneneneneneeeeeeeeeeeeeeeens 1,0

12.6. Hecywyto cnocobHoCTb 3abMBHbIX M HAOWBHbLIX CBal, paboTalwwux Ha BblgeprvBaHve, cnegyer
onpenenate no dopmynam (10) u (14) ¢ y4eTOM OOMNOMHUTENbHbBIX YKa3aHW, NpuBeAeHHbIX B nn.12.7 - 12.9; npu
3TOM Ko3achduumneHT ycrosuii paboTsl ramma_c B hopmynax (10) n (14) cnegyeT npMHUMaTh A4S onop:

HOPMAJIBHBEIX M IIPOMEXY TOUHEIR ¢ ¢ o o o o o o o o o o o o oo s o ooeossonnnssssnnesss 1,2
QHKEPHEIX U YTJIOBBIX ¢ « ¢ o o o o o o s o o o o o o s oo oo ooeossonnnsssennnssssanes 1,0



BoJpUMX NEePEeXOOoB:
ecny yIepxXuBaollas Cuja Beca CcBall M pPOCTBepKa paBHa pacyueTHOM

BHLICPTIUBARMEN HATPY BKE ¢ ¢ o v v o o o o oo o oo o vosoosnnsonsensenssnssnns 1,0
ecny yIepxXuBaillasd cujla CoCTaBJsgeT 65% wu MeHee pacueTHOM
BHIIECPTUBAMEN HATPY 3K e ¢ o o v o o e o oo o oo o oo sonesonenneeneeneeneeans 0,6
B OCTAJIBHBEIX CJIIYUATX « e v v oo oo e v mesneeneesneesneesnennns 10 MHTEPNOJSLUn

12.7. PacyeTHble COMPOTMBIIEHUSI TPYHTA MNO4 HMXHMM KOHLOM 3abuBHbIX cBalhi R u pacuyeTHble
COMpPOTUBMEHNA Ha OOKOBOW MOBEPXHOCTU 3abuBHbIX cBan f i B dyHOoameHTax onop BO3QYLWHbIX JIMHWUA
anekTponepeaayn npuHUMaroTca no 1abn.1 u 2, npyyem B yHOaMeHTax HopMasbHbIX OMOP pacyeTHbIe 3HaYeHUs
f_i ANs NbineBaTo-rMMHUCTBIX FPYHTOB NpKW UX nokasatene tekydectu |_L >= 0,3 cnegyeT nosbiwaTe Ha 25%.

12.8. PacuyeTHble CONPOTUBIIEHUS TPYHTa Ha OOKOBOWM MOBEPXHOCTM 3abMBHbIX cBal f i, BbIMMCIIEHHbIE B
COoOTBETCTBMU C TpeboBaHuAMMN N.12.7, [OMKHbI ObITb YMHOXEHbI Ha AONOMHUTENbHbIE KOIPMULNEHTBI YCNOBUIA

paboTbl raMma_c, NpuBeAeHHble B Tabn.19.

Tabanua 19

I1

2. 0
@)
g

B
d

Bun dyHImamMeHTa, XapakTepuUCTUKa TPyHTAa JonmoHUTEeNbHEE KO2b0bM—
U HaATpy3KU LMEHTE yCJIOBUM PabOTH
I"aMMa InIpyn OJIMHe CBaun
c
1 >= 1 < 25dwnu
25d OTHOIEeHUN
H H H
N N N
<=0,1|= 0,4]|= 0,6
1. dyHIDaMeHT [IOX HOPMAJIbHYI NPOMEXYTOUHYI OIOPY

pu pacuere:
a) OIMHOUYHEIX CBal Ha BHIepIMBaollMe HaTpy3-—

KM :
B IIeCUYAaHHBIX TPYHTAX U CyIecsax 0,9 0,9 (0,8 0,55
B IUIMHaxX U CcyIDymHkax npm I < 0,6 1,15 1,15(1,05 (0,7
L
To %e, npm I > 0,6 1,5 1,5 (1,35 (0,9
L

©) OOMHOUYHBEIX CBall Ha CXMMaRIME HAaTPYy3KM U
cBall B CoOCTaBe KyCTa Ha BHIeprMBamlMe Hal-—

PY3KM:
B IEeCUYaHBIX I'PYHTax M Cylecax 0,9 0,9 10,9 0,9
B IJIMHaxX ¥ CyrJmMHkax npu I < 0,6 1,15 1,15(1,15 |1,15
L
To %e, npm I > 0,6 1,5 1,5 [1,5 1,5
L
YVHOAMEHT [0 aHKEPHYl, YITJIOBYI KOHLEBYIO
IOPHI, IIOX OIOPHE OOJIBIMX [NEPEXOIOB IMIPU Pac-—
ere:
a) OOMHOUYHBIX CBall Ha BHIepIMBaklllMe HaIpy-—
KU 2
B IIeCUaHBIX I'PYHTax U CylIecsax 0,8 0,8 (0,7 0,6
B TJIMHAX U CYIJIMHKAaX 1,0 1,0 0,9 0,6
©) cBa¥ B COCTape KyCTa Ha BHIepIMBawlye
HaTpy3KU:
B IIeCUaHBIX I'PYHTaxX U CylIecsax 0,8 0,8 |[0,8 0,8
B TJIMHAX M CYIJIMHKAax 1,0 1,0 (1,0 1,0
B) Ha CXuMallye Harpys3KM BO BCeX I'PYHTax 1,0 1,0 (1,0 1,0
T7abn.19 nNpMHATE OOO3HAUEHUS:
- IraMeTp KpyIJloT'O, CTOPOHa KBaIpaTHOT'O MIM OoJjibllasg CTOPOHAa MIPSMO-—




YTOJIBHOT'O CeuYeHus CBau;
H - ropm30oHTaJIbHAs COCTABJANIAS PACUETHOM HATPYy3KMU;
N - BepTuMKajlbHasg COCTAaBJAKIAS PACUETHOM HATPY3KU.

[lpuMeuaHnmue. [IpM HOTPYXEHUM OIMHOUHOM CBay C HAKJOHOM B CTOPOHY
OeMCTBUS TOPMBOHTAJIBHOM COCTAaBJIAKNIIEN HATPY3KM NPM yIJle HakJIOHA K BEepTU-—
xanu 6osiee 10° DOMOJHMTENbHEIT KO3QOULMEHT yCJIOBMM PaboTe clenyeT NPMHM-
MaTk Kak IJId BEePTUKAJBbHOM CcBayu, paboTawumey B cocTaBe kycTa (nmo nos.l1l,0
wim 2,0) .

12.9. Npwn pacyeTe Ha BblAeprvBatoLLMe Harpysku ceau, paboTtaroLlen B CBanHOM KyCTe U3 YETbIPEX CBal U
MeHee, pacyeTHYI0 HECYLLYHO CNOCOOHOCTb CBan cneayeT yMeHbwnTb Ha 20%.

12.10. [Ona cBail, BOCMApMHMMAIOWMX BblAEpruBalolLiMe Harpysku, [onyckaetca npegycMmartpmBaTth
MOrPY>XEeHNE WX B NMOEPHbIE CKBaXKWHbI, MPU 3TOM pasHuua Mexay nonepeyHbiM pa3mepoM CBau M OuameTpoM
NNOEPHON CKBaXKUHbI A0MMKHa 6bITb He MeHee 0,15 m.

13. OcCO6EeHHOCTH NPOEKTUPOBAHUA CBalHbIX hyHAAMEHTOB
MaroaTaXHbIX CeNIbCKUX 3JaHUMN

13.1. OcobeHHOCTV NPOEKTUPOBaHWSA CBaviHbiX PyHAAMEHTOB pPacrnpoCTPaHSIOTCA Ha criegylowuve Buabl
ManoaTaXHbIX CeNbCKMX 3AaHW: Aoma ycageOHoro Tuna, >XMBOTHOBOAYECKME W MTMLEBOAYEckue, ckragbl
CeNbCKOXO35NCTBEHHbIX MPOAYKTOB N CEMbCKOXO3AWCTBEHHON TEXHUKM, HAaBEChl Pa3fIMyHOrO Ha3HayeHus U T.M. C
pacyeTHON Harpy3kom B ypOBHE LoKons cTeHbl 3gaHmin go 150 kH/m (15 1¢/m), a Ha konoHHy - ao 400 kH (40 T1c).

13.2. Mpu NpoeKkTupoBaHUM CBanHbIX PyHAAMEHTOB Mano3TaXHbIX CENMbCKUX 30aHWN cnegyet NpUMeHsATb
NPEeUMYLLECTBEHHO CBaMW-KOMNOHHbI, KOPOTKME NUpaMuanbHble CBan C NpeABapuTenbHO HaMPSXKEeHHOW apMaTypon
0e3 nonepeyHoOro apmupoBaHusi, GypoBble cCBaM ANIMHOM 0O 3 M C YNNOTHEHHbIM TpamboBaHuem 3aboem wu
HabuvBHbIE CBau, ycTpaMBaeMble B NPOBMBHbLIX CKBaXKUHAX, NPeayCMOTPEeHHbIX N.2.4,6.

B dyHOoameHTax cenbCkUX 34aHUN PacropHOW KOHCTPYKUMM criegyeT NpUMeHATb CBan TaBpOBOMO U
ABYTaBPOBOIO CEYEHUI C KOHCOMAMM.

MpumeyaHus: 1. lNpumMeHeHWe CBaW-KOMOHH ANsi ManoaTaXHbIX CENbCKUX 30aHUR, BO3BOAWMbLIX B
CENCMMYECKUX parioHax, AOMYyCKaeTCsl Npy rMybuMHe Norpy>XeHus CBan-KOJTOHH B FPYHT HE MeHee 2 M.

2. YNnoTHeHne 3ab0s1 CKBaXXMH Mpu yCTponcTBe BypoBbIX CBal ANWHOM A0 3 M OOJDKHO OCYLLECTBMAATHCS
nyTeM BTpaMOOBbLIBaHUS B FPYHT Cros WebHS TonwmHon He meHee 10 cm.

3. B npoektax cBalHbiX (PyHOAMEHTOB Mario3TaXHbIX CENbCKUX 30aHWMMA Ha MPOCafOYHbIX TPYHTaX C
npocagkon OT ux cobcTBeHHOro Beca Ao 15 cMm gonyckaeTca He npedycMaTpuBaTth MOMHOW NPOPEe3Ku CBasiMu
NpOCagoYyHON TOMLW, €CnU HaA3eMHbIe KOHCTPYKUMWU 30aHWA NMPOEKTUPYIOTCA C NMPUMEHEHMEM KOHCTPYKTMBHbIX
MeponpusTUn, obecnevmBaloLLnX BO3MOXHOCTb MX HOPMaribHOW 3KCnnyatauuMuM npu onpeferieHHbIX pacyeToMm
HepaBHOMEPHbIX Ocagkax U npocagkax pyHOaMEHTOB.

13.3. MNpu pacueTe Hecyllen cnocobHocTU cBar nNo dopmyne (8) pacyeTHble CONPOTUMBIEHUSA rPyHTa R,
kMa (Tc/M2), NoA HWXKHMM KOHLIOM 3abMBHbIX CBan Npu rnybuHe norpyxeHus ot 2 4o 3 M cnegyeT NpUHMMaTh no
Tabn.20, a Ha 6okosow nosepxHocTy f_i, kMa (Tc/M2), - no Tabn.21.

13.4. PacuyeTHble conpoTtuBneHus rpyHTa R, klla (T¢/M2), nog HXKHUM KOHLIOM HabuBHbIX 1 BypoBbIX cBam
C YNnOTHEHHbIM 3aboeM npu rnybuHe norpyxeHus ceawm ot 2 4o 3 M crnegyeT NpuMHUMaTb No Tabn.22; npu 3Tom
ONs NMAOTHbIX MNecYaHbliX TFPYHTOB TabnuuHble 3HaveHus cregyeT yeBenuumTb B 1,3 pasa. PacuetHble
conpotunenus f_i, klMa (Tc/mM2), Ha GOKOBOW NOBEPXHOCTN HAOUBHLIX U BYpPOBbLIX CBal JOMNycKaeTcs NpUHMMaThL Mo
Tabn.21 ¢ 4ONONHUTENBHBLIM KO3 ULMEHTOM yCrnoBun paboTel, paBHbiM 0,9.

Ta6anua 20

T'ny- |[Kosd- PacueTHBE COMNPOTUBJIEHUS TPYHTOB IO HWKHMM KOHIIOM
buHa |oouuu-— 3aBuBHEX cBaM R, klla (Tc/M2)
nor— |eHT
pyxe- |nmopuc- eCcuyaHbIx IbUJIEBATO-TJIMHMCTHIX IIPM IoKaszaTee
HUA TOCTHU TekydyecTu I , PaBHOM
cepau, e L
M

prn—|cpen—| Men—|nune— 0,0 | 0,2 | 0,4 | 0,6 | O,8| 1,0




HEIX Hel KX [BaTBIX
KpyIi—
HOCTU
2 <=0,55| 8300 [3900 (2500 [1500 |6500 |3900 |2000 1000 |600 (300
(830) | (390) | (250) | (150) | (650) [ (390) [ (200) [ (100) | (60) | (30)
0,70 6400 |3000 |1900 [1200 (5400 |[3200 |1700 |900 500 [250
(640) | (300) | (190) | (120) [ (540) [ (320) [ (170) | (90) (50) 1 (25)
1,00 - - - - 3200 (1900 [1000 |600 300 |150
(320) 1 (190) | (100) | (60) (30) | (50)
3 <=0,55| 8500 |4100 |2700 |1600 [6600 (4000 |[2100 |1100 |650 |350
(850) | (410) | (270) | (160) | (660) [ (400) [ (210) [ (110) | (65) ] (35)
0,70] 6600 |3200 2100 |1300 [5500 ([3300 (1800 [1000 |550 |250
(660) [ (320) [ (210) [ (130) [ (550) [ (330) [ (180) [ (100) [ (55) | (25)
1,00 - - - 3300 (2000 [1100 |700 350 |200
(330) |1 (200) | (110) ] (70) (35) ] (20)
[lpuMeuwanme. [1g NPOMEXYTOUHBIX BHadeHMM I M e 3HadeHud R onpenesnsanT-—
L
Cd MHTEPIOJSLUEN.

Tabanua 21

CpenHusas|Koasddu- |[PacueTHble CONPOTMBIIEHMS TPYHTA Ha OOKOBOM IOBEPXHOCTU
TayOuHa | LUMeHT 3aBMBHEIX CBal, B TOM UYMCJIE TaBPOBOTO M IBYTABPOBOIO
pacno- |nopmucTo- ceuenmit, £ , «lla (Tc/mM2)
JIOXEHUS [ CTU Tpy-— i
cJioga HTa B
TPYyHTAa cJjioe e IecuaHoro [IBEUJIEBATO-IJIMHMUCTOI'O IIPM IoKa3aTeje
h , M TekydecT I , PaBHOM
i L
kpyn- |Mmen- |moewie-| 0,0 0,2 0,4 0,6 0,8 1,0
HOTO M|KOTro |BaTo-
cpen- TO
Hen
KpyIi—
HOCTU
1 <=0,55 80 55 45 46 39 32 25 18 11
(8,0)](5,5)|(4,5)]|(4,6)(3,9)|(3,2)[(2,5)[(1,8)](1,1)
0,7 60 40 30 45 37 30 23 16 9
(6,0)](4,0)|(3,0) (4,5 |(3,7)|(3,0)[(2,3)[(1,6)](0,9)
1,00 - - - - 32 23 15 10 0
(3,2)1(2,3)|(1,5)|(1,0)](0,6)
2-3 <=0,55 85 60 50 68 53 40 29 20 13
(8,5)](6,0)|(5,0)]|(6,8)(5,3)|(4,0)[(2,9)[(2,0)](1,3)
0,7 65 45 35 65 50 37 26 18 11
(6,5)](4,5)|(3,5)|(6,5)|(5,0)|(3,7)|(2,6)[(1,8)](1,1)




‘ 1,0 ‘ - ‘ - ‘ - ‘ 60 ‘ 45 ‘ 32 ‘ 21 ‘ 13 ‘ 7
(6,0)](4,5)[(3,2)](2,1)](1,3)[(0,7)
[lpuMewaHnme . [y1a NPOMEeXyTOUHBIX 3HadueHuM h , e m I 3HaveHma f on-
i L i
pPenesyigiTCsa MHTEPoaumen.
Tabnuua 22
PacueTHEIE CONPOTUBJIEHMS TIIOH HMWXHMM KOHILIOM
HaOMBHBEIX M OYypoOBHIX cBay R, Klla (rc/M2),
opu TIJIyOMHe UX TI[OTPYyXeHMs 2 - 3 M UM pacueT-—
HBIEe COIPOTHUBJIIEHMS IO KOHCOJIAMM CBaM—-KO-—
JIOHH R , klla (rc/m2)
I'pyHTH Kondom- con
LMEHT I10-—
pPUCTOCTHU
e
IIeCUaHEIX I'PYHTOB
KPYIIHEIX cpenHeMu MEJIKMUX MBIJIEBA THIX
KPYIHOCTM
IBJIEBATO-TJIMHMUCTEIX I'PYHTOB IIpM [oKaszaTee
TekydecT I , PaBHOM
L
0,0 0,2 0,4 0,6
Ilecku cpenuen| 0,55-0,8| 2000(200) 1500 (150) 800 (80) 500 (50)
IJIOTHOCTH
Cynecu M CyIJIMH- 0,5 800 (80) 650 (65) 550 (55) 450 (45)
KU 0,7 650 (65) 550 (55) 450 (45) 350 (35)
1,0 550 (55) 450 (45) 350 (35) 250(25)
T JIVHEBL 0,5 1400 (140) 1100(110) 900 (90) 700 (70)
0,6 1100(110) 900 (90) 750(75) 600 (60)
0,8 700 (70) 600 (60) 500 (50) 400 (40)

13.5. Hecywyo cnocoGHOCTb CBau-KONMOHHbI C MOrpykaembiMU B TPYHT Kerne300eTOHHbIMU KOHCOMSMM,
paboTaloLlei Ha CXUMaIOLLYI0 Harpysky, crefyet onpeaensitb Kak CyMMY COMPOTUBIEHWI TPYHTA NOA HUXHUM ee
KOHLIOM, Mo, KOHCOMSIMW U Ha GOKOBOW NOBEPXHOCTM MO hopmyrne

"®opmyna (42)"

13.6. Hecyuwiyto cnocobHOCTb CBali TaBPOBOrO M ABYTaBPOBOrO CEYEHU MpU OENCTBUN BEPTUKANbHON
COCTaBMAIOLLEN HArpy3ku crieqyeTt onpenenatb no copmyne (8), nmpuHumMas B Hem 3HayeHnuss f i Ha GokoBon
MOBEPXHOCTM MOJIKN N CTEHKM NO Tabn.21.

MpumeuyaHue. [pu pacyeTe Hecywen crnocoOHOCTU cBal TaBPOBOrO W [BYTaBPOBOIO CEYEHUH,
ncnonb3dyembiX OnAa 3,D,aHI/Il7I C KapKacoM W3 TpexwapHUpHbIX paM, [AonyckaeTcAa Y4duTbiBaTb BIIUAHUE
rOpM3oHTanbHOM COCTaBMSOLEN pacrnopa Ha pacyeTHbIe CONPOTUBIIEHUS HAa BOKOBOW MOBEPXHOCTU CBaWl.

13.7. [Ona cBalHbiXx (OYHOAMEHTOB W CBaW-KONIOHH OOHO3TaXHbIX CENbCKMX 34aHuA HeobXxoammo
NPOn3BOAUTL MPOBEPKY YCTONYMBOCTU (PyHOAMEHTOB NpU OENCTBUU CUIT MOPO3HOMO NyYEeHUS rPyHTOB.
13.8. PacuyeTHble xapaKTepuCTUKN FPyHTOB MpWU ONpeAeneHnn Hecyulen cnocobHoctu ceav no nn.13.3 -



13.6 crnepyeT npuHuMMaThb AN Hauboriee HeGNaronpuSTHOTO Criydyasi UX CEe30HHOrO M3MEeHeHusi B npolecce
CTPOWTENbCTBA U 3KCMyaTauun 3aaHusl.

* B ckobKax AaHbl 3HayeHus ramMma_k B criyyae, korga Hecywasi cnocobHOCTb cBaw onpegerieHa no
pe3ynbTaTtam TMOMeBbIX WCMbITaHWM CTATUYECKOM Harpy3koM WM pacyeToM MO pesyfibTaTaM CTaTUYeCKOoro
30HOMPOBAHUSA FPYHTOB.

** 3Oecb U garee Krnacc OTBETCTBEHHOCTU 3[aHWA U COOPYXEHMWI MPUHAT cornacHo "lMpaBunam ydyeta
CTeneHn OTBETCTBEHHOCTU 30aHWUI U COOPYXEHWI NPY NPOEKTMPOBAaHNUMN KOHCTPYKUMIA", yTBEpPXKAEeHHbIM [occTpoeM
CCCP.

MpunoxeHue 1
PekomeHgyemoe

PacueT cBan Ha coBMecTHOe fencTBue
BepTUKarbHOM U TOPU3OHTaNbLHOMW CUN U MOMEHTa

1. Mpu pacyeTe cBan Ha COBMECTHOE OENCTBME BEPTUKANbHOW WU FOPU3OHTANbHOMW CUMA M MOMEHTA B
COOTBETCTBUM co CXemMom, npuBeaeHHON Ha yepTexe, cnegyet pasnuyatb  OBe cTagun
HanpsXXeHHO-4ePOPMUPOBAHHOIO COCTOSIHNSI CUCTEMbI "CBast - TPYHT".

"Cxema Harpysok Ha cBato"

B nepson cTtagum rpyHT, OKpyKaloLMiA CBalo, paccMaTpuBaeTcs Kak ynpyras nMHenHo-gedopmupyemas
cpepda, xapakrepmsyemasa ko3 puumeHTom noctenu ¢_aseta, kH/m3 (tc/m3).

PacuyeTHble 3HadeHus koadppuumeHTa nocTenu C_Aseta rpyHTa Ha OOKOBOM MNOBEPXHOCTUM CBau
gonyckaeTtcst onpegensatb no opmMyne

K
z
c = , (1)
z TaMMma
c
rne K - xosddmumeHT npomnopumoHanbHocTM, kH/M4 (Tc/M4), NOPUHUMAEME B
3aBUCHMMOCTM OT BMIA TPYHTa, OKpyXakluero crabo, o Tabji.l;
z - 1DayOuHa PAacCHOJIOXEeHMUS CedeHMS CBau B I'PyHTe, M, IJS KOTOPOM

onpenengeTcsa KO30QUUMEHT NOCTesM, IO OTHOUEHMI K [NOBEPXHOCTU
TPYHTa IPM BEHICOKOM POCTBEPKE WM K I[IOIOWBE POCTBEpKa IpU
HMBKOM POCTBEpPKE;
raMMa - Ko2QduuMeHT yCJIOBUM pPaboOTH.
c

Bo BTOpOM CcTagum B BepxHEW 4acTu TpyHTa, OKPYXKawLlero ceBaw, obpasyeTcsa 30Ha NpeaernbHOoro
paBHOBecCUS (nNracTudeckasi 30Ha), xapakrepmsyemas NPOYHOCTHBIM KOI(MULMEHTOM MPONOPLNOHANBHOCTH a.

PacuyeT cBan B criyyae MHOropsifHOro MX pacrnonoxeHusi B hyHaamMeHTe ¢ pOCTBEPKOM, ONUPAoLLMMCH Ha
FPYHT, MpU OTCYTCTBUM CENCMUYECKMX BO3OENCTBUN [OMYyCKAaeTCss MpPOU3BOAUTE C YYETOM BO3MOXHOCTU
nocnefoBaTenbHOro pasBuUTUS NEPBOM M BTOPOW CTaau HanpsKeHHO-AeOpMUPOBaAHHOIO COCTOSHWUSA rpyHTa. B
3TOM CcNny4yae NpoM3BOAMTCS OBYXCTaAWUMHbIA pacyeT cBal, a koaduLMeHT ycnoBun paboTel raMma_c B dhopmyre
(1) npuHnmaeTca ramma_c = 1. Bo Bcex ocTanbHbIX Cnyvasix cneayeT NPou3BOAUTbL OAHOCTaAUMHBIN pacyeT cBan
NPUMEHUTENBHO K YCMOBUAM BO3MOXHOrO pasBUTUS TOMNbKO MEPBON CTafMu HanpsXeHHO-4eddOopMUPOBAHHOMO
COCTOSIHMS CUCTEMbI "CBas - FPYHT", NpuHMMas koadhUUUEHT ycrnoBuii paboTbl ramMma_c B dpopmyne (1) paBHbIM
3.

2. Pac4yeT cBall Ha COBMECTHOe AeWCTBUE BepTUKanbHOW M FOPU3OHTASIbHOW CUMT U MOMEHTA AO0SHKEH
BKITOYATh:

a) pacyeT Hecywen CrnocobHOCTM cBal B Cryvyae BO3MOXHOCTM pas3BUTUS BTOPOW CTaguum
Hanps>KeHHO-AePOPMMPOBAHHOIO COCTOSIHUS FPYHTA B COOTBETCTBMM C YCITOBUEM

F
d



H <= -————- ’ (2)
TaMMma
k
roe H - pacueTHOe 3HadUeHMe I[OINepedHoM Ccuiel, kH (Tc), »mercrTeyomey Ha
OOHY CBalo;
F - Hecymasa CriocoBbHOCTb ceawu, omnpenejyigseMas B COOTBETCTBUM C
d
TpeboBaHuaMM 11.10;
raMMa - KO20OMUMEeHT HaIeXHOCTM, IPMHMMAaeMblM paBHBEM 1,4;
k

6) NpoBepKy YCTOWYMBOCTM TpyHTa, corfacHo n.13, B cryyae, Korga pacyeT BefdeTcsi C AOMnyLeHUEM
pa3BUTUSI TONbKO NEPBOM CTaAMMN HaNpPsiKeHHO-AeOPMUPOBAHHOTO COCTOSIHUS TPYHTA;

B) pacyeT cBall no [gedopmauuam, BKIOYAOWMIA NPOBEPKY COGMIOOEHUS YCMOBUIA OOMYCTMMOCTU
pacyeTHbIX 3Ha4YeHWI FOPM3OHTASIbHOMO NepeMeLLeHMsI TofIoBbl CBau U_p U yriia ee NoBopoTa Ncu_p:

u<=au, (3)
P u
ncu <= ncm ; (4)
P u
Toe u , INCU - pPacyeTHEEe 3HaYeHUS COOTBETCTBEHHO TOPUSBOHTAJIBHOTO
P P rnepeMemeHrsa TOJIOBEL CcBamM, M, M yIJa ee [NOBOpoTa, pam,
onpernesseMble COIVIACHO yKas3aHusaM 1I.5;
u , ncu - mOpemnebHBe SHaUYeHMs COOTBETCTBEHHO TOPM3O0HTANIBHOTO
u u nepeMemeHus TOJIOBH cBau, M, U yTLJla ee NoBopoTa, pamd,
yCTaHaBJIMBaeMEe B 3aIaHUM Ha [OPOSKTMPOBAHME 3IaHUA I
COOPYXEeHMHA;

r) NPOBEPKYy CeYeHnin cBam NO CONPOTMBIIEHMIO MaTepurara no npeaenbHbIM COCTOSIHUSIM MEPBON U BTOPOW
rpynn (Mo NpOYHOCTM, MO 0BpPa3oBaHUI0 M PACKPbITUIO TPELLMH) HA COBMECTHOE AEWCTBUE pacHETHbIX YCWUMUNA -
BEpPTMKANbHOM CwWMbl, u3rnbatolero MOMEHTa M MOMEPEYHOW CUIbl; YKa3aHHbI pacyeT BhINOMHAETCA B
3aBUCUMOCTM OT MaTepuana ceau cornacHo TpeboBaHusMm M.3.6; pacyeTHble 3HAaYEeHUSA U3rMbarLLMX MOMEHTOB U
nonepeyHbIX CUm, AEWCTBYIOLLMX B Pa3fMYHbIX CEYEHMAX CBaW, OOIMKHbI ONpeaensaTbCsi cornacHo TpeboBaHuaM
.8 n 9 B cnydae BO3MOXHOCTU [OMyLLEHMS pPasBUTUA BTOPOW CTaAMM HanpsbKEHHO-4eOPMUPOBAHHOMO
COCTOSIHUS TPYHTA, @ B OCTarnbHbIX Clyyasax - cornacHo TpeéosaHuam nn.14 u 15.

Tabnnua 1

TpyHTH, OKpyXaouye cBau,

" VX XAPaKTepUuCTUKU

KospdpmumeHnT mnpornop-
umoHanevHOCTHU K,
xH/M4 (Tc/Mm4)

IPOUYHOCTHEI KO3b—
OMUIMEHT OPOnOPLM—
OHAJIBHOCTU &,
xH/M3 (Tc/M3)

lleckn xpynHere (0,55 <= e <=
0,7):
TJIMHEL UM CYTJIMHKM TBepnele (I < 0)
L
llecku Mmenxkue (0,6 <= e <= 0,75);
necku cpemHel kpynHoctm (0,55 <=
<= e <=0,7), cylnecu TBepIble
(I < 0); TJAMHEL ¥ CYTJIMHKU TyTO-—
L
JlacTUYHBle U HOJIyTBepaele (0 <=
I <= 0,75)
L
llecku mneuieBaTee (0,6 <= e <=

0,8);

18 000-30 000

(1800-3000)

12 000-18 000
(1200-1800)

7000-12000

71-92(7,1-9,2)

60-71(6,0-7,1)

44-60(4,4-6,0)




cynecu mjgactuuHee (0 <= I <= 1); (700-1200)
L

TJIMHEL M CYTJIMHKM MSATKOILJIACTHUUHEE

(0,5 <=1 <= 0,75)

L
TJIMHBEL M CYTJIMHKM TeKydeljaCTud-— 4000-7000 26-44(2,6-4,4)
Hele (0,75 < =1 <=1) (400-700)
L
Mecku rpaBesucteie (0,55 <= e <= 50 000-100 000 100-120(10-12)
<= 0,7); KpYyHNHOOOJIOMOYHEE I'PYHTEL (5000-10 000)

C TIIeC4YaHBIM 3allOJIHUTEeJIEM

[puMeuannsi: 1. MeHblMe 3HadueHMsa KoadduumeHTa K COOTBEeTCTBYT 0OoJee

BEICOKMM 3HAUEHMAM [IOKA3aTeJd TeKydeCTM 1 TUIMHUCTHEX UM KO3QOMIIMEeHTOBR HO-—
L
PUCTOCTHM € IeCYaHBEX I'PYyHTOB, YKa3aHHBM B CkoOkax, a OoJjibliMe SBHAa4YeHUd
xondduumenTa K - cooTBeTCTBEHHO 0OoOJiee HUBKMM 3HadeHusaAM 1 u e. [ua
L
TPYHTOB C IIPOMEXYTOYHEIMM SBHAUEHMAMM XaAPaKTEePUCTUK I U e 3HaAYeHud KO3dh-—
L

duureHnTa K onpenesdonTcsa MHTEPNOJaLMeN.

2. Kosddbuument K mis MJIOTHHEIX [IE€CKOB IOJIXeH HpuHMMATbCS Ha 30% BB
me, uyemM HamboJiblMe BHAUeHMS YKAa3aHHEIX B Tabmn.l kosddbuumenTor K mnsg 3a-
IOIaHHOT'O BMUIAa I'PYyHTA.

3. lMpu pacuyete c gonylleHMem pasBUTUS BTOPOW CTagun HanpsikeHHO-A4edOpMUPYEeMOro COCTOSIHUSA
rpyHTa 3a npepenbHOe COCTOsIHME CUCTEMbI "cBad - FPyHT" npuHuMMaeTcs obpasoBaHue Ha rnybuHe aseta (B
npegenax unm Ha rpaHuue nNacTU4ecKom 30Hbl) NNAacTUYECKOro WapHUpa, B KOTOPOM BO3HUKaeT momeHT M_u, kH
X M(TC X M), paBHbI/ NpedenbHOMY n3rnbarLwemy MOMEHTY, BOCTIPUHUMAEMOMY MOMNepeYHbIM cevyeHnem ceau. B
crnyyae 3agenku cBav B pOCTBeEpK nocnegosatenbHO 0bpasyloTcs ABa NacTUYeCcKnX WapHupa: nepebin - B MecTe
3aJernkv cBan B POCTBEPK, BTOPOW - B NpeAenax Wim Ha rpaHvue nnacTnyeckon 30Hbl. 3a npegernbHoe COCTOsHME

CUCTEMbI NPUHNMaeTCA MOMEHT O6pa3OBaHMF| BTOPOIo nnactn4ecKkoro wapHupa.

4. PacuerT cBam I10 InpeneJib HBIM COCTOAHVMAM IOBYX T'PDYIIIl BEHIIOJIHAETCA C
MCIIOJIB30OBaHMEM CJliedylnMX IIapaMeTpOoB : HpMBeHeHHOﬁ Pﬂy@MHH PaCIIOJIOXEeHNA
CedueHrud CcBaum B T'PYyHTE Z, HpMBeHeHHOﬁ Pﬂy@MHH IIOTPYXEHMA CBam B TPYHT
l, a B Cliydae ydyeTa BO3MOXHOCTIM PasBUTUA BTOpOﬁ cTalimm
HaHpHXeHHO—ﬂe@OpMMpOBaHHOPO COCTOAHUA I'pyHTa, KpoOMe TOTO, HpMBeﬂeHHOﬁ

Ty OMHEL IJIaCTUYECKOM SOHEl Z 1, NpPMBENEHHEIX pacueTHHEX 3Ha4YeHUM

nonepeuyHoy cuyjel H w  wmsrmubamomero MoMeHTa M, »OeMCTBYyOIMX CO CTOPOHEBL
poCTBepKa Ha T'OJIOBY CBau, IIPUMBEIOEHHOI'O 3HAUEHWUS TPAHUUHOM IIOMNEPEeYHOM CUJIE

ﬁ_ei = ﬁ, COOTBETCTBYKIETO I'PaHMUIE yNpyroy paboTel cucTeMsl "cBas — TPyHT"

npu z = 0, NIpVBEeIEHHBIX 3HAYEeHUM TPaHNYHOT'O TOPMBOHTAJIBHOTO
1 _ —_

nepeMeneHMs u_el ¥ TPaHMUHOTO yIJla NOBOPOTa MNCK el Npu HUBKOM POCTBEPKE B

YPOBHE €ro nomowee npu z i = 0, NpuBeIEeHHHX 3HAYEHMM NepeMmemeHmy u_ el n

yIJia IIoBOpPOTa IICKM CBaM, KOTOPBIE OllpelelidiTCAd II0 @opMynaM:

"®opmynel (5-11) kK npunoxennto 1"



5. PacyeTHble 3HA4YeHNs FOPU3OHTANIbHOMO NepeMeLLEeHNst CBan B YPOBHE MOAOLUBLI POCTBEPKA U_p, M, U
yron ee nNoBopoTa Mncu_p, pad, CrneayeT onpeaensaTb No opMynam:

"®opmynbl (12) n (13) k npunoxeHuto 1"

MpumeyaHue. B HacTosLWEM NPUMOXKEHUN CHUTAIOTCS NOMNOXUTENBHBIMU:

MOMEHT M TOPU3OHTarnbHas cuna, MPUIIOXEHHbIE K rofioBe CBau, €CriM MOMEHT U cuna HanpasreHbl
COOTBETCTBEHHO MO YacOBOW CTpenke W BNpaBgo;

n3rnbaroLLMn MOMEHT M MOMepeyHasi cuna B CEYEHUW CBaun, eCnn MOMEHT M curna, nepegawowmecs ot
BEPXHEN YCMOBHO OTCEYEHHOM YacTW CBau Ha HWXKHIOK, HanpaBneHbl COOTBETCTBEHHO MO 4acOBOW CTpernke u
BMpaBo;

rOpM3oHTarnbHOE CMeLLLeHNEe CeYEHNA CBan MU ero noBOPOT, ECIIM OHU HanpaBrieHbl COOTBETCTBEHHO BNPaBo
N NO 4YaCcOBOW CTpErIKe.

6. NopusoHTanbHaga cuna H, kH (Tc), cooTBeTCTBYIOLWLAs rpaHuLe ynpyrom paboTbl CMCTEMBI "CBas - rPyHT",
npv ABYXCTaAMNHOM pacyeTe onpeaensiTcs no opmyne

"®opmyna (14) k npynoxenuno 1"
7. T'opusoHTanbHoe nepemelteHne u_0, M, n yron nosopota ncu_0, paa, npu OBYXCTaAMMHOM pacyeTte

crnepyeT onpenendartb no popmynam:
a)npn H<=H_el

"®opmynbl (15-18) k npunoxeHuno 1"

Mpumevanue. Npn NnpuBeaeHHON gnnHe cBau | < 2,6 cnefyeTt NONb30BaTLCS

Tabn.2 u 3 gna | = 2,6, npn 9ToM 3Ha4YeHWe AONycKkaemoro nepemMeLleHns cBan B YPOBHE MOBEPXHOCTU
rPyHTa He OOIMPKHO MpeBbIWaTh 2 CM.

8. PacyeTHbIi narnbatowmit momeHT M_z, kH x M(T x cm), nonepeyHyto cuny H_z, kH (Tc), aencrayiowmne
Ha rmybuHe z B ceyeHMMn cBau, cnegyeT onpeaendtb Npy ONyWweHnn AByX CTaammn paboTbl cucTeMsbl "cBas - rpyHT"
B rnpejernax yrnpyrov 30Hbl rpyHTa no dopmyrnam:

"®opmynebi (19) n (20) k npunoxeHuto 1"

Tabnuua 2
[lpuBeneHnHas [lapaMeTps IJIS pacuyeTa CBal [OPU MAPHUPHOM MX CONPSXEHUM
OJMHa ydacT-— C POCTBEPKOM
ka csan 1 B B — £ — £ | £ _f
H ns3eTa u infel%s u infel%s H M
i 0 0 0 0
2,6 0,316 |[0,00 |1,000 |0,642 |1,000 -0,042| 0,316 0,000
0,388 [0,30 |1,238 |0,802 |1,238 -0,801| 0,392 0,000
0,478 |0,60 |1,603 |1,032 |1,602 -1,030| 0,513 -0,010
0,578 0,90 |2,174 |1,377 |2,170 -1,359| 0,730 -0,067
0,682 1,20 |3,108 |1,904 |3,082 -1,804| 1,155 -0,279
0,785 1,50 4,772 |2,767 |4,631 -2,340( 2,086 -0, 960
2,8 0,344 0,00 |1,000 |0,643 |1,000 -0,643| 0,344 0,000
0,422 (0,30 1,236 |0,795 |1,236 -0,795( 0,426 0,000
0,520 |0,60 1,594 |1,020 |1,593 -1,018| 0,555 -0,010
0,631 |0,90 |2,142 |1,349 |2,139 -1,331| 0,778 -0,065
0,748 1,20 |2,997 |1,826 |2,973 -1,734( 1,191 -0,260
0,864 |1,50 |4,389 |2,541 |4,266 -2,168( 2,009 -0,840




3,0 0,366 (0,00 (1,000 |0,644 (1,000 -0,644] 0,366 0,000

0,450 (0,30 1,237 (0,797 |1,237 -0,797| 0,454 0,000

0,556 (0,60 [1,593 (1,022 |1,593 -1,020( 0,591 -0,010

0,678 (0,90 (2,134 1,347 (2,131 -1,329| 0,823 -0,064

0,808 (1,20 (2,955 |1,806 [2,932 -1,717| 1,238 -0,252

0,939 (1,50 (4,216 |2,454 (4,103 -2,110| 2,007 -0,780

3,2 0,383 (0,00 1,000 (0,648 |1,000 -0,648| 0,383 0,000

0,472 (0,30 (1,238 |0,803 (1,238 -0,803| 0,475 0,000

0,585 (0,60 (1,598 |1,031 (1,598 -1,029] 0,619 -0,010

0,716 (0,90 (2,141 |1,360 (2,138 -1,342] 0,862 -0,064

0,860 (1,20 [2,956 (1,819 |2,932 -1,730( 1,287 -0,250

1,008 [1,50 (4,167 |2,4406 [4,056 -2,114] 2,046 -0,755

3,4 0,395 (0,00 (1,000 |0O0,653 (1,000 -0,653| 0,395 0,000

0,487 (0,30 (1,241 |0,810 (1,241 -0,810| 0,491 0,000

0,606 (0,60 [1,604 (1,043 |1,604 -1,141| 0,641 -0,010

0,746 |0,90 2,155 (1,379 |2,152 -1,361| 0,893 -0,065

0,903 (1,20 (2,978 |1,848 [2,955 -1,759| 1,333 -0,251

1,067 (1,50 (4,183 |2,480 (4,075 -2,150| 2,102 -0,750

3,6 0,403 (0,00 1,000 (0,658 |1,000 -0,658( 0,403 0,000

0,497 (0,30 1,243 (0,817 |1,243 -0,817( 0,501 0,000

0,620 (0,60 (1,611 |1,054 (1,611 -1,052| 0,656 -0,010

0,768 (0,90 (2,170 |1,398 (2,167 -1,381| 0,916 -0,065

0,935 (1,20 (3,009 |1,881 [2,985 -1,791| 1,370 -0,254

1,115 (1,50 (4,233 |2,531 (4,124 -2,199| 2,160 -0,757

3,8 0,407 (0,00 (1,000 |0,661 |[1,000 -0,661| 0,407 0,000

0,503 (0,30 (1,244 0,823 [1,244 -0,823] 0,507 0,000

0,629 (0,60 (1,616 |1,064 (1,616 -1,062| 0,665 -0,010

0,782 (0,90 (2,183 (1,415 |2,108 -1,397( 0,932 -0,00606

0,967 (1,20 3,038 (1,910 |3,014 -1,819( 1,398 -0,258

1,150 (1,50 (4,321 |2,583 (4,181 -2,247 2,211 -0,768

4,0 0,409 (0,00 (1,000 |0,664 [1,000 -0,664] 0,409 0,000

0,507 (0,30 [1,245 (0,827 |1,245 -0,827( 0,510 0,000

0,634 (0,60 [1,620 (1,070 |1,620 -1,068| 0,670 -0,010

0,790 (0,90 (2,193 |1,427 (2,189 -1,409| 0,941 -0,067

0,941 (1,20 (3,061 |1,933 (3,037 -1,841| 1,417 -0,260

1,174 (1,50 (4,342 |2,626 (4,231 -2,285| 2,250 -0,778

Tabnuua
[IpyBeneHHas [lapaMeTphl IOJIS pacdyeTa CBal IIPM MX XECTKOM 3aleliKe

OJMHA ydacT- B POCTBEPK

kKa cepau 1 . . . £ — f| £ £
H n3era u M u ncum H M
i 0 0 0 0

2,6 0,927 0,00 1,000| -0,943| 1,000| 0,000| 0,927 -0,943

0,963 0,30 1,039| -0,980| 1,039 0,000| 0,964 -0,981

1,061 0,60 1,158 -1,089| 1,158 0,000| 1,074 -1,094

1,210 0,90 1,374 -1,275( 1,372 0,009 1,281 -1,308

1,407 1,20 1,733 -1,552| 1,718 0,054| 1,044 -1,700

1,656 1,50 2,337 -1,9060| 2,258 0,234 2,314 -2,471

2,8 0,947 0,00 1,000| -0,938| 1,000| 0,000| 0,947 -0, 938




0,984 0,30 1,039 -0,975( 1,039 0,000| 0,985 -0,975
1,083 0,60 1,156 -1,081| 1,156| 0,000 1,096 -1,086
1,232 0,90 1,365| -1,260( 1,363| 0,008| 1,301 -1,292
1,425 1,20 1,709 -1,522( 1,692| 0,052| 1,652 -1,663
1,660| 1,50| 2,256 -1,890| 2,183 0,217 2,273 -2,365
3,0 0,972 0,00 1,000| -0,940| 1,000 0,000 0,972 -0,940
1,010 0,30 1,039 -0,977( 1,039 0,000| 1,011 -0,977
1,111 0,60 1,155 -1,083( 1,155 0,000| 1,124 -1,087
1,263 0,90 1,361 -1,259| 1,359 0,008 1,331 -1,291
1,457 1,20 1,690 -1,512| 1,676 0,050 1,678 -1,649
1,687| 1,50 2,202 -1,856| 2,133 0,204 2,268 -2,304
3,2 0,998 0,00 1,000 -0,947( 1,000 0,000| 0,998 -0,947
1,036 0,30 1,039 -0,984| 1,039 0,000 1,037 -0,984
1,141 0,60 1,156 -1,092| 1,156 0,000 1,154 -1,096
1,298 0,90 1,361 -1,269| 1,359 0,008 1,365 -1,300
1,496 1,20 1,684 -1,519( 1,670| 0,049 1,714 -1,655
1,729 1,50 2,174 -1,852( 2,108 0,197 2,291 -2,286
3,4 1,021 0,00 1,000 -0,957| 1,000 0,000 1,021 -0,957
0,061 0,30] 1,040 -0,995| 1,040 0,000 1,062 -0,995
1,169 0,60 1,157 -1,105( 1,574| 0,000| 1,182 -1,109
1,331 0,90 1,363| -1,285( 1,361| 0,008| 1,398 -1,316
1,537 1,20| 1,685 -1,538| 1,672 0,049 1,755 -1,673
1,777 1,50 2,168 -1,870| 2,102( 0,194 2,333 -2,298
3,6 1,040 0,00 1,000| -0,968( 1,000 0,000| 1,040 -0,968
1,081 0,30 1,040 -1,007( 1,040| 0,000| 1,082 -1,007
1,1%2| 0,60 1,159 -1,118| 1,159| 0,000 1,206 -1,123
1,360| 0,90 1,367 -1,303| 1,365 0,008 1,428 -1,334
1,574 1,20 1,692 -1,562| 1,678 0,049 1,794 -1,698
1,825 1,50 2,174 -1,900( 2,109| 0,194| 2,382 -2,328
3,8 1,054 0,00 1,000} -0,977| 1,000 0,000 1,054 -0,977
1,096| 0,30 1,040 -1,017| 1,040 0,000 1,097 -1,017
1,210| 0,60 1,160 -1,131| 1,160| 0,000 1,224 -1,136
1,383 0,90 1,371 -1,320( 1,369| 0,008| 1,452 -1,352
1,606 1,20 1,700| -1,586( 1,686 0,050| 1,827 -1,723
1,867 1,50| 2,188 -1,933| 2,122( 0,195 2,429 -2,364
4,0 1,064 0,00| 1,000| -0,982| 1,000 0,000 1,064 -0,985
1,107 0,30 1,041 -1,026( 1,041| 0,000| 1,108 -1,026
1,223 0,60 1,162 -1,142( 1,162| 0,000| 1,237 -1,146
1,400| 0,90 1,375 -1,334| 1,373 0,009 1,470 -1,366
1,629 1,20 1,708 -1,606| 1,694 0,050 1,853 -1,775
1,901 1,50| 2,203 -1,964| 2,137 0,197 2,469 -2,399

Bo BTOpOI cTagum paboTbl cBan pacyeTHbI n3rnbatrowmii MomeHT M_zi kH X M (TC X M), NONepeYHyto cuny
H_zi, kH (Tc), gencTyowme Ha rmybuHe z_i B npegenax nnacTUYeCKOW 30Hbl TPyHTa, criefyeT onpeaensrtb no

cdopmynam:
"®opmynebl (21) n (22) k npunoxeHuo 1"

roe Zii - TIybmHa PacCIIOJIOXEeHNA CcedyeHn4a CcCeam B IpyHTe, M, B Ilpelejiax
NJ1aCcTUUYECKOM BOHBE IO OTHOUEHMIO K I[IOHOOWBE HU3KOTO pocTBEPKA.

9. B cnyvae xecTkow 3agernku cBam B POCTBEPK, ECNN UCKI0YAETCs BO3MOXHOCTb NOBOPOTa €€ roroBbl
(Hanpumep, B XXECTKUA POCTBEPK C ABYMS psigamu cBall Unu Goree, YCTAHOBMEHHbLIX B HanpaBneHuu OencTBusi



ropusoHTanbHou cunbl), B dopmyne (21) Bmecto M cnegyeT nNpuHUMMaTb pacyeTHbI MOMEHT 3agenku M f,
OENCTBYIOLLMI B MECTE COMPSKEHMS CBan C POCTBEPKOM.
PacueTHbIn MoMeHT 3agenku M _f |, kH x M (TC X M), onpeaensieTcst no popmyrne
"®opmyna (23) k npunoxexHuto 1"
10. Hecywas cnocobHOCTb cucTeMbl "cBas - rpyHT" nNpu OeNCTBUM FOPU3OHTaNbHOW CUflbl onpegensieTcs

no popmynam:
1) 4ns cBan, He MMEIOLLLEN XXECTKOWN 3a4eNkn B pOCTBEPK,

"®opmyna (24-26) k npunoxeHuto 1"

a) 0cob0 OTBETCTBEHHbLIX COOPYXKEHUI, ANS KOTOpbIX Npu | <= 2,6
npuHuMaeTca n =4 u npu | >= 5 npnHnumaetca n = 2,5; npy NPOMEXYTOUHbIX
3HaveHuAX | 3HayeHne n onpegenseTcsa NHTepnonaunen;
6) byHaamMeHTOB C OAHOPSAHBIM PACMONIOXKEHNEM CBall HA BHELLEHTPEHHO MPUIOXEHHYIO BEpPTUKarbHYIO
CXKMMAIOLLLYIO Harpysky, A5t KOTopbIxX criegyeT
NpUHMMAaThb N = 4 HE3aBUCMMO OT 3Ha4YeHus |;
2) Ans cBaw, MMEIOLLEN XECTKYl 3afenky B HU3KUA pOCTBEPK, Hecyllylo crnocobHocTe F_d crnepyet
onpegenate no gopmyne
"®opmyna (27) k npunoxeHuto 1"
11. lNpwn cTaTdeckoM pacyeTe cBaw B COCTaBe KycTa, €Crnv AONYCKaeTCsl BO3MOXHOCTb pa3BUTUS BTOPOW
cTagum HanpsKeHHO-4e(POPMMPOBAHHOIO COCTOSHMSA CUCTEMbI "CBas - T[PYHT', crnegyetr yy4uTblBaTb MX
B3aumogencTene. B aTomM cnyyae pacyeT Npou3BOAUTCS KaK AN OAMHOYHOW CBau, HO KO3(PULIMEHTHI
nponopuunoHansHocT K 1 a yMHOXatoTCa Ha NoOHWXKaLWmi koadduumneHT anbda_i, onpegensembli no opmyrne
"®opmynbl (28) 1 (29) k npunoxeHuo 1"
12. Mpn ogHOCTaANMHOM pacyeTe cBai ropusoHTanbHoe nepemelleHve u_0, m, n yron nosopoTa ncu_0,
pag, cnegyet onpefenstb no hopMynam:
"®opmynebl (30-34) k npunoxeHuo 1"
Mpn 3HaveHwun |, cOOTBETCTBYIOLIEM MPOMEXYTOYHOMY 3HAYEHWIO, yKasaHHOMY B Tabn.5, ero cnegyet

OKPYrnnTb Ao 6nwxanwero TabnmyHOro 3Ha4YeHus.

Tabnuua 4
Hauyano mabnuusbi. (CM. OKOHYaHue)

[MpuBeneHn-
Hasg TJybu-
Ha pacno-
JIOXEHMSA KosdbdmumeHTH
ceueHusd

cBau B




0,0 1,000 0,000 0,000 0,000 0,000 0,000
0,1 1,000 0,100 0,005 0,000 0,000 0,000
0,2 1,000 0,200 0,020 0,001 -0,001 0,000
0,3 1,000 0,300 0,045 0,005 -0,005 -0,001
0,4 1,000 0,400 0,080 0,011 -0,011 -0,002
0,5 1,000 0,500 0,125 0,021 -0,021 -0,005
0,6 0,999 0,600 0,180 0,036 -0,036 -0,011
0,7 0,999 0,700 0,245 0,057 -0,057 -0,020
0,8 0,997 0,799 0,320 0,085 -0,085 -0,034
0,9 0,995 0,899 0,405 0,121 -0,121 -0,055
1,0 0,992 0,997 0,499 0,167 -0,167 -0,083
1,1 0,987 1,085 0,604 0,222 -0,222 -0,122
1,2 0,979 1,192 0,718 0,288 -0,287 -0,173
1,3 0,969 1,287 0,841 0,365 -0,365 -0,238
1,4 0,955 1,379 0,974 0,456 -0,455 -0,319
1,5 0,937 1,468 1,115 0,560 -0,559 -0,420
1,6 0,913 1,553 1,264 0,678 -0,676 -0,543
1,7 0,882 1,633 1,421 0,812 -0,808 -0,691
1,8 0,843 1,706 1,584 0,961 -0, 956 -0,867
1,9 0,795 1,770 1,752 1,126 -1,118 -1,074
2,0 0,735 1,823 1,924 1,308 -1,295 -1,314
2,2 0,575 1,887 2,272 1,720 -1,693 -1,906
2,4 0,347 1,874 2,609 2,195 -2,141 -2,663
2,6 0,033 1,755 2,907 2,724 -2,621 -3,600
2,8 -0,385 1,490 3,128 3,288 -3,103 -4,718
3,0 -0,928 1,037 3,225 3,858 -3,540 -6,000
3,5 -2,928 -1,272 2,463 4,980 -3,919 -9,544
4,0 -5,853 -5,941 -0,927 4,548 -1,614 11,731
OkoH4aHue mabnuuysl. (Cm. Ha4yano)

[lpuBemeH—

Hasg Tayoum-

Ha pacno-

JIOXEHMSA KonsdbdmumeHTH

CedeHus

ceau B

TPYyHTE

- C D A B C D

z 3 3 4 4 4 4
0,0 1,000 0,000 0,000 0,000 0,000 1,000
0,1 1,000 0,100 -0,005 0,000 0,000 1,000
0,2 1,000 0,200 -0,020 -0,003 0,000 1,000
0,3 1,000 0,300 -0,045 -0,009 -0,001 1,000
0,4 1,000 0,400 -0,080 -0,021 -0,003 1,000
0,5 0,999 0,500 -0,125 -0,042 -0,008 0,999
0,6 0,998 0,600 -0,180 -0,072 -0,016 0,997
0,7 0,996 0,699 -0,245 -0,114 -0,030 0,994
0,8 0,992 0,799 -0,320 -0,171 -0,051 0,989
0,9 0,985 0,897 -0,404 -0,243 -0,082 0,980
1,0 0,975 0,994 -0,499 -0,333 -0,125 0,967
1,1 0,960 1,090 -0,603 -0,443 -0,183 0,946
1,2 0,938 1,183 -0,716 -0,575 -0,259 0,917
1,3 0,907 1,273 -0,838 -0,730 -0,356 0,876
1,4 0,866 1,358 -0, 967 -0,910 -0,479 0,821
1,5 0,811 1,437 -1,105 -1,116 -0,630 0,747
1,6 0,739 1,507 -1,248 -1,350 -0,815 0,652
1,7 0,646 1,566 -1,396 -1,613 -1,036 0,529
1,8 0,530 1,612 -1,547 -1,906 -1,299 0,374
1,9 0,385 1,640 -1,699 -2,227 -1,608 0,181




2,0 0,207 1,646 -1,848 -2,578 -1,966 -0,057
2,2 -0,271 1,575 -2,125 -3,360 -2,849 -07692
2,4 -0,949 1,352 -2,339 -4,228 -3,973 -1,592
2,6 -1,877 0,917 -2,437 -5,140 -5,355 -2,821
2,8 -3,108 0,197 -2,346 -6,023 -6,990 -4,445
3,0 -4,688 -0,891 -1,969 -6,765 -8,840 -6,520
3,5 -10, 340 -5,854 1,074 -6,789 [-13,692 -13,826
4,0 -17,919 -15,076 9,244 -0,358 [-15,611 -23,140
Tabmmua 5
[Ipuee- [lpy onmMpaHMM cBam [lpy onmMpaHMM cBaun [lpy 3ameske cBau
IOeHHasA| Ha HECKAJIbHEM I'PYHT Ha CKaJy B cKajy
Tayonu-
Ha Io-
Trpyxe-—
HMA
cBau
. A B C A B C A B C
1 0 0 0 0 0 0 0 0 0
0,5 72,004(192,026(576,243| 48,006|96,037|192,291(0,042(0,125(0,500
0,6 50,007(111,149|278,069| 33,344|55,609| 92,942|0,072|0,180|0,600
0,7 36,745 70,023|150,278| 24,507|35,059| 50,387(0,114(0,244|0,699
0,8 28,140| 46,943 88,279 18,775|23,533| 29,763|0,170|0,319(0,798
0,9 22,244 33,008 55,307| 14,851|16,582| 18,814(0,241(0,402|0,896
1,0 18,030| 24,106| 36,486| 12,049(12,149( 12,582|0,329|0,494|0,992
1,1 14,916 18,160| 25,123 9,983 9,196 8,836(0,434(0,593|1,086
1,2 12,552 14,041 17,944 8,418| 7,159 6,485|0,556]0,698|1,176
1,3 10,717 11,103| 13,235 7,208 5,713 4,957(0,695(0,807(1,262
1,4 9,266 8,954 10,050 6,257 4,664 3,937(0,849(0,918(1,342
1,5 8,101 7,349 7,838 5,498 3,889 3,240(1,014|1,028]|1,415
1,6 7,154 6,129 6,268 4,887 3,308 2,758|1,186(1,134(|1,480
1,7 6,375 5,189 5,133 4,391 2,868 2,419|1,361(1,232(1,535
1,8 5,730 4,456 4,299 3,985 2,533 2,18111,532(1,321(1,581
1,9 5,190 3,878 3,679 3,653 2,277 2,012(1,693(1,397(|1,617
2,0 4,737 3,418 3,213 3,381 2,081 1,894|1,841|1,460|1,644
2,2 4,032 2,756 2,591 2,977 1,819 1,758|2,080|1,545|1,675
2,4 3,526 2,327 2,227 2,713 1,673 1,701|2,240|1,586|1,685
2,6 3,163 2,048 2,013 2,548| 1,600 2,6872,330(1,596(1,687
2,8 2,905 1,869 1,889 2,453| 1,572 1,693|2,371|1,593|1,687
3,0 2,727 1,758 1,818 2,406| 1,568 1,707|2,385|1,586|1,691
3,5 2,502 1,641 1,757 2,394 1,597 1,73912,389|1,584|1,711
>=4,0 2,441 1,621 1,751 2,419| 1,618 1,750|2,401|1,600|1,732

13. Pac4yeT ycTOMYMBOCTM OCHOBaHMWS, OKpYXalolero cBalo, AOIMKEH MpoM3BOAUTBCA No ycrnosuto (35)
OrpaHNYEHUst PaCYETHOro AaBMEHNsI CUTMa_Z, OKa3blBAEMOTO Ha rPyHT GOKOBBIMU NMOBEPXHOCTSIMM CBalA:

"®opmyna (35) k npunoxeHuno 1"

MpumeyaHue. Ecnu pacyeTHble rOpu3OHTanbHble [aBfEeHUA Ha FPYHT CUrMa_z He YOOBMneTBOPSAT
ycnosuio (35), HO Npy 3TOM HecyLas cnocobHOCTb CBar N0 MaTepuany HegoUCNOoNb30BaHa U NepeMeLLeHns ceamn
MeHbLUE

npeaenbHO [OMYCKaeMblX 3HAYEHURW, TO MpU MNpuvBedeHHOW rnybuHe cBaw z > 2,5 pacuyeT cregyet
NOBTOPUTb, MPUHSAB YMEHbLUEHHOE 3HadeHne KoadduumeHTa nponopumoHansHoctn K. Mpn HoBOM 3HayeHun K
Heo6Xx04MMO NPOBEPUTL NMPOYHOCTL CBau N0 MaTepuany, ee NepeMeLleHns, a Takke cobnogeHne ycnosus (35).

14. PacyeTHoe paeneHue curma_z, klla (Tc/M2), Ha rpyHT NO KOHTaKTy C GOKOBOW MOBEPXHOCTLIO CBaw,




BO3HMKatOLLee Ha rMyoOuHe A3eTa, a Takke pacyeTHbl narmbarowmnm MomeHT M_z, kH x M(TC X M), nonepevHyto
cuny H_z, kH (tc), n npopgonbHyto cuny N, kH (Tc), gencrteyiolime Ha rnybuHe z B ceyeHunM cBaw, Mpu
OOHOCTaAMMHOM pacyeTe cBall criegyeT onpeaensite no opmynam:

"®opmynbl (36-39) k npunoxenuto 1"

15. PacuyeTHbIn MoMeHT 3agenkn M_f, kH x m (TC x M), yunTbiBaembIi Npy 0OQHOCTAAMMHOM pacyeTe CBaW,
NUMEIOLLNX KECTKYI0 3adeNlky B POCTBEPK, KOTOpbIA obGecneynBaeTcss HEBO3MOXHOCTbIO MOBOpPOTa FOMOBbLI CBaw,
cnepgyet onpenendartb no opmyne

"®opmyna (40) k npunoxexuto 1"
roe Bce bykBeHHble 0003HaYeHMs Te e, YTO 1 B Npeablayimx hopMynax.
[Mpn aToM 3HaK "MMHYC" O3HA4aeT, YTO NPU ropu3oHTanbHOM cune H, HanpaBneHHoOW cnesa Hanpaso, Ha

royioBy cBaun CO CTOpPOHbI 3adelikyn nepenaetcda MOMEHT, HaﬂpaBHEHHbIVI npoTme YacoBom CTpEJIKN.

MpunoxeHue 2
PekomeHgyemoe

PacueT HecyLwei cnocoGHOCTU NUpaMuaanbHbIX cBa
C HaKIIOHOM GOKOBbIX rpaHen i_p > 0,025

Hecywyto cnocobHocTtb F_d, kH (krc), nupammpanbHbIX CBal C HaknoHoM GOkoBbIX rpaHen i_p > 0,025
OONyCKaeTCsl ONPeAensaTh Kak CyMMY CUIT pacyeTHbIX COMPOTUBIIEHWIA TPYHTa OCHOBaHMS Ha DOKOBOW MOBEPXHOCTU
CBau U N0 €€ HKHMM KOHLOM No dhopmyre

"®opmyna (1) kK npunoxexuio 2"
ConpoTuBneHus rpyHTa nog ocTpueM cBau p_i M Ha ee OokoBow noBepxHocTn p _i, kla (krc/cm2),

onpegensaTcs no popmyne

"®opmynbl (2-4) K npunoxeHuto 2"

Kozd- YToJl BHYTPEHHEIO TPEHUSa TPyHTa Ou , Tpan.
buumeHT I,1
4 8 12 16 20 24 28 32 36 40
n 0,53 0,48 0,41 0,35 0,30 0,24 0,20 0,15 0,10 0,06
n1 0,94 0,88 0,83 0,78 0,73 0,69 0,65 0,62 0,58 0,54
KiM 0,06 0,12 0,17 0,22 0,26 0,29 0,32 0,35 0,37 0,39

[IpuMeuanme. [ig NPOMEXYTOUYHBIX SBHAUYEHMM yIJla BHYTPEHHEIO TPEHMSA
(078 3HAUEeHUA KO2QOMUMEHTOB N , N U KCU ONPEenesigaiTCsa MHTEPIOJALMEN.
I,1i 1 2

MpunoxeHue 3
PekomeHaoyemoe

OnpepeneHne ocagKu NIEHTOUYHbIX CBalHbIX (hyHAaMeHTOB



Ocagka s, M (CM), MEHTOYHbIX CBalHbIX PYHAAMEHTOB C OOHO- 1 ABYXPSAHBIM pacnornoXeHnem cean (npu
paccTosiHuM mexay cBasimu 3-4d) onpegenseTcsi no popmyre

"®opmyna onpegeneHus ocagkn s, M (CM), NEHTOYHbIX CBaMHbIX pyHOAMEHTOB"

3HaueHns koadhduumeHta z_0 onpeagensoTcs No HOMorpamme crnegywowmMm obpasom. Ha Homorpamme
yepe3 TOYKY, COOTBETCTBYIOLLY BbIYMCIIEHHOMY 3HAYEHWIO MPUBEAEHHOW TMNYyOUHLI CXKMMaeMon TOrLw,
NpoBOAMTCA MpsAMas, napannenbHas ocu abcuucc, [0 nepeceyeHus € NWHWEN NPUBEAEHHOW LUMPUWHBI
cdyHoameHTa b n onyckaetca nepneHAMKynap 40 NuHUKM koadpdpmumeHTa [lyaccoHa rpyHTa Hio. M3 Toudkm
nepecevyeHns NPOBOANTCS JMHWSA, NapannenbHas ocyn abcumcc OO nepeceveHus C OCbl OpAMHAT, Ha KOTOPON
npvBeAeHbl 3HavYeHust KoadpcuumenTa z-0.

"Homorpamma ansa onpegeneHuns sHavyexdmi z_0"

MpunoxeHwue 4
PekomeHgyemoe

Onpe,qenel-me ocagKvu OQUHOYHOM CBau

PacuyeT ocagok OQMHOYHBIX CBaw, NMpopes3arLmx Crnow rpyHta ¢ mogynem casura G_1, MMa (tc/m2), n
KoagppuumeHTom lyaccoHa Ho_1 1M onuparLwmnxca Ha rpyHT, paccMaTpuMBaeMbl Kak NUMHENHO-aedopMupyemMoe
NonynpocTpaHCTBO, XapakTepuayemoe mogynem casura G_2 n koadpduumeHToM lNMyaccoHa Ho_2, gonyckaeTcs
npoussogute npu N <= F_d/ramma_k vn npu ycnosum I/d > 5, G_11/G_2 d > 1 (rge I/d > 5 - gnvHa cBau, m, d -
anameTp Unm CTOpoHa NoNepeyHoro ceveHns ceam, M) no opmynam:

a) Ana oguHOYHOM cBaun 6e3 ylunpeHus

"®opmynbl pacyeTa ocagok OAUHOYHbBIX cBan"

Xapakrepuctkn G_1 v HIO_1 NpUHMMAOTCA OCPEAHEHHBIMW ANl BCEX CIOEB rPyHTa B Npegenax rinyouHbl
norpyxeHus cean, a G_2 n Hio_2 - B npegenax 10 gnameTpoB cBau Unu ylimpeHus (4ng ceaun ¢ ylumpeHuem) npu
YCINOBUK, YTO MO HKHUMU KOHLL@MW CBal OTCYTCTBYHOT TOPbI, UMbl U FPYHTBI TEKYYEN KOHCUCTEHLM.



