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2 OJOBPEH gnsa npuMmeHeHunsa noctaHoBneHmeM Focctpos Poccmm NO 28 oT 9 mapta 2004 r.

3 BBEAEH BMNEPBbLIE

BHECEHbI Nonpasku (MHdopmaumoHHbln 6tonneteHbs OAO «LMM» N2 8 2008 r.; N? 8 2010)
BBeneHuve

Csoa npaBua NO NPOEKTUPOBAHUIO U YCTPONCTBY OCHOBaHWMI U HdyHAAMEHTOB 34aHUIN 1
COOopyXeHui paspaboTaH B pa3BuTue ob6a3aTesibHbIX MONoXeHun n TpeéosaHnimn CHull 2.02.01-
83* n CHull 3.02.01-87.

CBoZ npaBwui COAEPXUT peKoMeHAauMmn No NpOeKTUPOBAHUIO N YCTPOUCTBY OCHOBAHUN U
dyHOAMEHTOB 34aHWNIA U COOPYXEHUI, B TOM UYMCNE NOA3EMHbIX U 3arfybneHHbIX, BO3BOAUMBIX B
pPa3/IMYHbIX MHXEHEPHO-Fe0sIOrMYEeCKMX YCII0BUSAX, AN Pa3/INYHbIX BUAOB CTPOUTENBCTBA.

Pazpa6oTtaH HUMOCI nm. H.M. l'epcesaHoBa - punnanom ®ryrn HAL "Crpontenbctso” (aokTopa
TexH. HayK B.A. Unbnues n E.A. CopoyaH - pyKOBOAUTENN TeMbl; AOKTOpa TexH. HayK: B.B.
BaxonauH, A.A. T'puropsH, M.A. KoHosanos, B.N. KpyTtos, B.O. Opnos, B.I1. MNMeTpyxuH, JI1.P.
CraBHuuep, B.N. WeHnH; kaHampaTthl TexH. Hayk: lO.A. bargacapos, .. boHaapeHko, B.T.
byaaHos, 10.A. 'paueB, ®©.®. 3exHues, M.H. N6parumos, O.N. UrHaToBa, 1.B. KonbibnH, HC.
Hukudoposa, B.C. Nonskos, B.I'. ®egoposckuin, M.J1. XONMSAHCKMIA; NHXeHepbl: H.M.
bobposckuin, 6.®. KucuH, A.B. MewaHckuin); YN MocrunpoHmcenbsCTpol (A4-p TexH. Hayk B.C.
CaxuH).

1 O6bnacTtb NpUMeHeHuns

HacTtoswwun Ceoa npaeun (aanee - Cll) pacnpocTpaHAETCcs Ha OCHOBaHUS U MdYHAAMEHTbI BHOBb
CTPOSILLMXCA U PEKOHCTPYUPYEMbBIX 34aHUN N COOPYXEHNIN*, BO3BOAUMbBIX B OTKPbITbIX
KOT/I0BaHax.

* Nlanee BMeCTO TEPMUHA "34aHUS U COOPYXEHUA" NUCMONb3yeTcs TEPMUH "COOpPYXeHUs", B UnCo
KOTOPbIX BXOAST TaKXe NOA3EMHbIE COOPYXEHMUS.



HacTtosawmii CIM He pacnpocTpaHseTCs Ha NPOEKTUPOBAHNE N YCTPOWCTBO OCHOBAHUI U
(byHAAMEHTOB rMAPOTEXHUYECKNX COOPYXKEHWUI, ONMOP MOCTOB M TPy6 Mo HacbinsMu, 4OPOr,
a3pPOLPOMHbIX MOKPbLITUIA, COOPYXXEHWIA, BOSBOAUMbIX Ha BEYHOMEP3JIbIX MPYHTaX, CBalHbIX
byHAaMeHTOB, a Tak)Xe OCHOBaHMWI ry60KMX onop U GyHAaMEHTOB MalnH C AMHAMUYECKMMU
Harpyskamu.

2 HopMaTuBHbIE CCbUTKM
B HacTosiwem CBoae npaBu NpuBeAEeHbl CCbIIKM Ha Cleayowme HOpMaTUBHbIE [LOKYMEHTbI:
CHwuI II-7-81* CTpouTENbCTBO B CEMCMUYECKMX paloHax
CHuM 1I-22-81* KamMeHHble 1 apMOKaMeHHble KOHCTPYKLMK
CHwul 2.01.07-85* Harpy3ku 1 Bo34enCcTBUS

CHwuMM 2.01.09-91 3gaHna u coopyxeHus Ha noapabaTbiBaeMblX TEPPUTOPMSAX U NPOCAA0UHbIX
rpyHTax

CHwuMM 2.02.01-83* OcHOBaHUS 34aHUN U COOPYXEHUN

CHuIM 2.02.02-85* OcHOBaHUA rMapOTEXHUYECKUX COOPYXKEHUM

CHuIM 2.02.04-88 OcHoBaHuA 1 hyHAAMEHTbl HAa BEYHOMEpP3/ibIX FpyHTax

CHwuIM 2.03.11-85 3awmTa CTPOUTESNbHbLIX KOHCTPYKLMN OT KOPPO3Umn

CHuI 2.04.02-84* BonocHabxeHue. HapyxHble CETU U COOPYXKEHUS

CHwuM 2.04.03-85 KaHanunsaums. HapyXHble CEeTU U COOpYXeHUs

CHwuMM 2.06.03-85 MenuopaTuBHbIE CUCTEMbI U COOPYXEHUS

CHwuMM 2.06.14-85 3awmTa ropHbiX BbipaboToOK OT NoA3eMHbIX M MOBEPXHOCTHbLIX BOA
CHunI 2.06.15-85 VHxeHepHas 3awmTa TeppuUTopun OT 3aTOMNIEHMSA U NOATOMNNEHMUS
CHwuMN 3.02.01-87 3eMnsHble COOPYXEHMS, OCHOBaHUA N dyHAAMEHTbI

CHwuMM 3.03.01-87 Hecywune 1 orpaxaarmLime KOHCTPYKLUUN

CHwuMN 3.04.01-87 U30n9UNOHHbIE N OTAENOYHbIE MOKPbLITUSA

CHwuIN 3.05.05-84 TexHonornyeckoe obopynoBaHmne n TexHonornyeckme Tpybonposoabl
CHwul 3.07.03-85* MenuopaTMBHbIE CUCTEMbI U COOPYXXEHUS

CHwuM 11-02-96 NHxeHepHble U3biCcKaHWa ansa ctpoutenscTBa. OCHOBHbIE NOJIOXEHUS
CHwnI 12-01-2004 OpraHunsaumsa cTpouTenbCcTBa

CHul 23-01-99* CTpouTenbHas KanMaTonorms

CHwuIM 52-01-2003 beToHHbIe 1 Xene306eTOHHbIE KOHCTPYKLUMU. OCHOBHbIE MOJIOXEHMUS

CMN 11-102-97 NHXeHepHO-3KO/IOrMyeckmne n3bliCKaHnsa s CTpoOUTeNbCTBa



CM 11-104-97 NHxeHepHO-reoae3snyeckne n3abiCKaHusa ans ctpomTenbCcTea
CMN 11-105-97 UHxeHepHO-reonormyeckne nsblCkaHnsa ans ctpoutenbcraa (4. I-IIT)
FOCT 5180-84 I'pyHTbl. MeToabl 1abopaTOpHOro onpeaeneHns MGUanvecknx XxapakTepnucTmnk

FOCT 12248-96 pyHTbl. MeToAbl NabopaTopHOro onpeaeneHnss XxapakTepucTuK MNPOYHOCTU U
aedopMmnpyemMocTu

FOCT 12536-79 'pyHTbI. MeTOoAbl NabopaTOPHOro onpeaeneHns rpaHy1I0MeTpUYECcKoro
(3epHoBOro) cocrasa

FOCT 19912-2001 'pyHTbl. MeToAbl NOMEBbLIX UCMbITAHU CTaTUYECKUM U AUHAMUYECKUM
30HAMpOBaHMEM

FOCT 20276-99 N'pyHTbI. MeTOAbI NO/IEBOro OnpeaesieHns XapakTepUCcTUK NpPoYHOCTU U
AedopMupyemMocTum

FOCT 20522-96 I'pyHTbI. MeToAbl CTAaTUCTUYECKON 06paboTKK pe3ynbTaToB UCMbITaHUN

FOCT 22733-2002 NpyHTbl. MeToa nabopaTopHOro onpeaeneHns MakCMMasabHOM NIOTHOCTU
FOCT 23061-90 N'pyHTbI. MeTOoAbl paANOUN30TOMHbLIX M3MEPEHWNI MSIOTHOCTM U BII@XHOCTU
FOCT 23161-78 I'pyHTbl. MeToa nabopaTopHOro onpeaeneHns XxapakTepucTmk NpocagoyHoOCTH

FOCT 24143-80 'pyHTbI. MeToAbl NabopaTOPHOro onpeaeneHns xapakTepuctmk HabyxaHuns u
ycaaku

FOCT 24846-81 'pyHTbl. MeToAbl N3MepeHUs AedopMaumii OCHOBaAHWIM 30aHUIN U COOPYXEHUN
FOCT 25100-95 I'pyHTbI. Knaccndukaums
FOCT 25192-82 beToHbl. Knaccudumkaums n obwme texHnyeckme tpeboBaHus

FOCT 27751-88 HagexHOCTb CTPOUTENbHbIX KOHCTPYKUUA U OCHOBaHMI. OCHOBHbIE MONOXEHUS
no pacuyeTty

FOCT 30416-96 I'pyHThI. JTabopaTopHbie ncnbiTaHus. Obwure nonoxeHns
FOCT 30672-99 I'pyHThI. [MoneBble ucnbitaHnsa. Obwme NoNoXKeHUs
3 Onpepenexuns

OnpepeneHnss OCHOBHbIX TEPMMHOB NMPUBEAEHbI B MPUTOXEHUN A.

4 O6wme NoNoXeHUs
4.1 OcHoBaHus U pyHAAMEHTbI A0XKHbI MPOEKTUPOBATLCS Ha OCHOBE U C YYETOM:
a) pe3yNbTaTOB MHXEHEPHbIX U3bICKAHU ANS CTPOUTENbCTBA;
6) cBeaeHMn 0 CEMCMUYHOCTU paioHa CTPOUTENLCTBA;

B) AAHHbIX, XapaKTepU3yLWMX Ha3HAYEHNE, KOHCTPYKTUBHbIE U TEXHOIOTMYECKME 0COBEHHOCTH
COOPYXEHUSA N YC/I0BMUS €ro 3KCryataumu;



r) Harpy3oK, AeNCTBYOLWNX HA DYHAAMEHTbI;
L) OKpYy>KatoLLlen 3aCTPONKN U BINSHUS HA HEE BHOBb CTPOSILLMXCS COOPYXKEHWIA;
€) akonorm4yeckmx TpebosaHuin (pasgen 15);

) TEXHMKO-IKOHOMUYECKOr0 CPpaBHEHMS BO3MOXHbIX BapMAHTOB MPOEKTHbIX PeLUeHU ASis
Bblbopa Hanbonee sKOHOMUYHOIO M HaAEXHOr0 NMPOEKTHOrO peleHns, obecrnevynBatoLlero
Hanbonee NoMHOE UCMOMb30BaHNE NMPOYHOCTHbLIX U AedOpPMaUMOHHbLIX XapaKTePUCTUK FPYHTOB U
dn3MKO-MexaHNYECKMX CBONCTB MaTeEpManoB (GyHAAMEHTOB M APYTUX NOA3EMHbIX KOHCTPYKLUNNA.

4.2 Mpu NPOeKTUPOBaHMUN AOJKHbI BbITb NMPEAYCMOTPEHbI pelleHus, obecrneunsatoume
HaZeXHOCTb, [JONITOBEYHOCTb M SKOHOMUYHOCTb COOPYXXEHWUI Ha BCEX CTaAMaX CTPOUTENbCTBA U
3aKcnayaTauuu.

Mpu paspaboTke NPOEKTOB NPON3BOACTBA paboT N OpraHn3aLunm CTPOUTENbCTBA AO/KHbI
BbIMO/IHATLCSA TpeboBaHMsA Mo obecneyeHnio HageXXHOCTU KOHCTPYKLMIA Ha BCeX CTaanax Mx
BO3BEAeHUS.

4.3 Pa6oTbl N0 NPOEKTUPOBAHUIO CleAyeT BECTU B COOTBETCTBMM C TEXHMUYECKMM 3aaHNEM Ha
NPOEKTUPOBaHNE N HEO6EXOANMBIMU UCXOAHBIMU AaHHbIMK (4.1). MopsaAoK pa3paboTKy NPOEKTHOW
Z[OKYMEHTaLMW U3MOXKEH B NMpUIoXeHum b.

4.4 Tpy NpOEKTUPOBaAHUUN CNeaYyEeT YUYUTbIBATb YPOBEHb OTBETCTBEHHOCTU COOPYXEHUS B
cootBeTcTBUM € TOCT 27751: I - noBblweHHbIN, II - HopManbHbIA, III - NOHUXKEHHBbIN.

4.5 MHXXeHepHble U3bICKaHUS ANa CTPOUTENLCTBA, MPOEKTUPOBaHME OCHOBAHUM U (pyHAAMEHTOB U
NX YCTPONCTBO A0SKHbI BbIMOJIHATLCS OpraHn3aunaMmn, UMeLWwmMMm IMLEH3UN Ha 3TN BMAbI paboT.

4.6 VNHXXeHepHble U3bICKaHUS A8 CTPOUTENbCTBA AOJKHbI MPOBOAUTLCS B COOTBETCTBUM C
TpeboBaHuamu CHulM 11-02, CM 11-102, CM 11-104, CMN 11-105, rocyaapCTBEHHbIX CTaHA4ApPTOB M
APYTMX HOPMaTMBHbIX AOKYMEHTOB MO WHXEHEPHbIM U3bICKAHUSM U UCCIeA0BAHUAM FPYHTOB ANs
CTpouTenbCTBa.

HanmMeHOBaHMe rpyHTOB OCHOBAHWUI B OMUCAHUAX Pe3ysibTaTOB M3bICKAHUA N B MPOEKTHOMN
AOKyMeHTaumu cneayet npuHuMaTts no FOCT 25100.

4.7 Pe3ynbTaTbl MHXXEHEPHbIX U3bICKaHWI AOKHbI coAep)XaTb AaHHble, HeobxoanMble ANs
Bbl6opa TMNa oCHoBaHUsA, hpyHAAMEHTOB M MOA3EMHbIX COOPYXEHUN N NPOBEAEHNS NX pacyeToB
Nno npeaenbHbIM COCTOSIHMSIM C YYETOM NPOrHO3a BO3MOXHbLIX M3MEHEHWI (B npoLecce
CTPOUTENBCTBA W 3KCNyaTaunmn) MHXEeHEePHO-reoIorMYecknx ycio8uii Naowankm CTpoMTenbCTBa
N CBOWCTB FPYHTOB, @ TakXe BMAA M 06beMa MHXEHEPHbLIX MEPONPUATUIA NO €e OCBOEHMUIO.

lMpoekTnpoBaHmne 6e3 COOTBETCTBYHLWLENr0O NHXEHEPHO-TEOJZIONTNMYECKOIo, a TakKXXe NHXEHEPHO-
3KO0/10rM4Yeckoro o60CHOBaHUM UIn npn X HeAOCTaTO4YHOCTU HE AOMNYCKAETCA.

MpumeyaHue - Mpu CTPOUTENBCTBE B yC/I0BUSIX CYLLECTBYIOLLEN 3aCTPONKN UHXXEHEPHbIE
M3bICKaHUS CneayeT npeaycMaTpuBaTh HE TOMIbKO AJ1S1 BHOBb CTPOSILLUMXCSI COOPYXEHUM, HO U AN1S
OKpYyXatoLWen 3aCTponKM, nonagatowen B 30Hy UX BIANSHUS.

4.8 KOHCTPYKTUBHOE peLleHne NMpOoeKTUPyeMoro COOPYXEeHNS N yCI0BUS NoCeayowWwen ero
aKcnjyaTaumm Heob6xoammel ans Beibopa Tuna dyHAaMeHTa, yyeTa BAMSAHMUS KOHCTPYKLUMA Ha
paboTy OCHOBaHMS, a TakXe Ha OKPYXKaloLLyl 3acTporKy, ANns yTOYHEHUs TpeboBaHui K
JonyckaembiM gedopmaumsam n T.4.

4.9 B npoekTax OCHOBaHUN 1 dyHAAMEHTOB COOpPYXeHnin HeobxoaMMO nNpeaycMaTpuBaTth
nposeAeHne HaTypHbIiX HabnwaeHnin (MOHUTOpUHT). CocTas, 06beM U MeTOoAbl MOHUTOPUHIA
yCTaHaB/NBAIOT B 3aBUCUMOCTU OT YPOBHS OTBETCTBEHHOCTU COOPYXEHUN N CNOXHOCTU
WHXXEHEPHO- reosiormyeckmnx ycnosun (cm. pasgen 14).



HaTypHble HabnoaeHMa AOMKHbI TaKXe npeaycMaTpmMBaTbCs B ClyYyae NpUMEHEHUS HOBbIX MU
HEAOCTATOYHO N3YYEHHbIX KOHCTPYKLUNIA COOPYXEHUIA UM UX PyHAAMEHTOB, a TakXXe eCcnv B
3aaHMKM Ha MPOeKTUpPOBaHME NMEKTCS cneunasnbHble TpeboBaHMS NO NPOBEAEHMIO HAaTYPHbIX
N3MEpPEHUNA.

4.10 Mpw NpoekTnpoBaHnM U BO3BEAEHMN (PYHAAMEHTOB M NOA3EMHbIX COOPYXEHUI N3
MOHOJINTHOIro, C60pHOro 6eToHa unu xxeneszobeTtoHa, KAMEHHOW UNN KUPNUYHOW KNagkKn Hapsay C
TpeboBaHMAMKM HACTOSALWMX NpaBun cneayet pykosoactesoBaTbcs CHuMM 2.03.11, CHuM 3.03.01,
CHwnI 3.04.01.

4.11 MNpun Bo3BEAEHUN HOBOIO 06bLEKTA Ha 3aCTPOEHHOW TEPPUTOPUN HEOEXOANMO YUUTbIBATb €ro
BO3AENCTBME Ha CYLLECTBYIOLUME COOPYXEHUSA OKPYXKAIOLEN 3aCTPOMKN C LieNblo NpeaoTBpaLleHuns
NX HeAOoMYCTUMbIX AOMOMHUTENbHbIX AehopMaLnii.

30HY BAUSIHUS MPOEKTUPYEMOrO COOPYXEHMUS U AOMNOSTHUTENbHbIE 0CaZKM CYLLECTBYOLMX
COOpYXeHWUI onpenenstoT pacyeToM (nogpasaen 5.5).

MpenencHbie 3HaUYeHUs AOMOAHUTENbHbLIX AedOopMaLnii OCHOBAHWUI CYLLECTBYHOLLMX COOPYIXKEHUN
OO/KHbI YCTaHaB/IMBATbLCS HA OCHOBE pe3y/ibTaToB 06CcnefoBaHUM 3TUX COOPYXEHUM C YUETOM UX
KOHCTPYKTUBHbIX 0CO6EHHOCTEN N KaTeropum COCTOSTHUS KOHCTPYKUUIA (NpunoxeHue B).

4.12 Mpwn NpoeKkTUpoBaHMN HEOHXOANUMO YyUMUTBIBATb MECTHbIE YC/I0BUS CTPOUTENBCTBA, a TaKXke
MMEILWMICS ONbIT MPOEKTMPOBaHMS, CTPOUTENBbCTBA M IKCM/TyaTalMn COOPYXEHUM B aHaNOrM4yHbIX
WHXXEHEPHO-reosIorMYeCcknx U 3KOI0rMYeCcKnx ycnosmsax. Ans aToro Heo6xoaAnMo UMeTb AaHHble
06 MHXEeHepHO-reoNIorMyecknx yCrnoBuaxX 3TOro pamoHa, 0 KOHCTPYKLMSAX COOPYXEHUN,
Harpyskax, Tunax u pasmepax yHAaMeHTOB, AaBAeHMAX Ha FPYHTbl OCHOBaHUA U O
Habnoaaswmxcs aedopMaunax coopyxxeHmnn. HeobxoanmMo Takxe BbiIBNSATb AaHHbIE O
NMPOV3BOACTBEHHbIX BO3MOXHOCTSAX CTPOUTENIBHOW OpraHm3aumn, ee napke o60pyaoBaHus,
OXWAAEMbIX KIMMaTU4YeCKUX yCI0BUAX Ha BECb NMepuos CTPOUTENbCTBA. YKa3aHHble AaHHble MOryT
OKa3saTbCs pelarwmmMm npm Boibope TMNos dyHAaMeHTOB (HanpuMmep, Ha eCTeCTBEHHOM
OCHOBaHWM UNM CBaMHOM), rMybuHbl UX 3aN0XeHnsl, MeToAa NOArOTOBKM OCHOBaHUSA U np.

[aHHble 0 KNIMMaTUYECKNX YCNOBUSAX palOHa CTPOUTENbCTBA AOJIKHbI MPUHMMATLCS B
cooTtBeTcTBMM co CHul 23-01.

4.13 MNpn NpOEKTUPOBAHUN N YCTPOMCTBE OCHOBAHUN U PYHAAMEHTOB COOPYXEHUI cneayet
cobnogaTtb TpeboBaHMS HOPMATMBHbBIX JOKYMEHTOB MO OpraHu3aunmn CTpOUTESTbHOIO
Npon3BOACTBa, reogesnyeckmMm pabotam, TexHnke 6e€30MacHOCTU, NpaBmMaaM NMoXKapHoOM
6e30MacHOCTM Npu NPON3BOACTBE CTPOUTENIbHO-MOHTaXHbIX paboT.

4.14 MNpuMeHsieMble NpU CTPOUTENbCTBE MaTtepuanbl, U3AENNS N KOHCTPYKLUMWN AOSKHbI
YAOBNETBOPSATb TPEOOBAHMSAM NPOEKTA COOTBETCTBYHOLWMX CTAaHAAPTOB N TEXHUYECKUX YC/I0BUN.
3aMeHa NpeayCcMOTPEHHbIX MPOEKTOM MaTtepuasnos, U3AENNIA U KOHCTPYKLNA AONYCKAeTCs TONbKO
Mo COrnacoBaHMIO C NPOEKTHOW OpraHmM3aumen 1 3aKkasdumKom.

4.15 Mpw CTPOUTENLCTBE B CNOXHbIX FPYHTOBbIX YC/IOBUAX B COCTaBe NPOeKTa COOpYyXeHUs
pekoMeHAyeTCcsl npeaycMaTpuBaTb NacnopT COOPYXEHUS, B KOTOPOM NMPUBOAST: ONKUCaHWNe
NOA3EMHbIX KOHCTPYKLMN N BOAOHECYLLNX CETEN, YKA3aHUSA 0 HEO6X0AMMbIX HAbNIOAEHUSX,
[aHHblEe O NpeaycMaTpMBaEMbIX Mepax 3allinTbl, OCYLLECTBNSEMbIX B NMEpMUO] CTPOUTENLCTBA U
3KCnayaTauuMm, ykasaHus o cnocobax nogbema M BbipaBHUBaAHUSA COOPYXeHus n ap. MNocne caaum
o6bekTa B NacrnopT BHOCHAT AaHHble, NOMyYeHHbIE B MNPOLIECCE CTPOUTENLCTBA.

4.16 Mpn Npon3BOACTBE 3eMJIAHbIX paboT, YCTPONCTBE OCHOBAHUIN U yHAAMEHTOB cneayeT
BbIMOJIHATb BXOAHOW, ONEePaUMOHHbIA U MPUEMOYHbIA KOHTPOJSb, pyKoBoaCTBYsACb CHuMIM 12-01 u
pasgenom 13.

4.17 Mpun NpoOeKTUPOBaAHMKN A0MKHA 6biTb NPeayCMOTpEeHa Cpe3Ka 3KONOrMUYECcKM YUCTOro
NJ0A40POAHOIO C/I0S MOYBbI A8 NOC/AEAYOLEro UCMOJIb30BaHUSA B LIeNAX BOCCTaHOB/IEHUS
(pekynbTUBALNM) HAPYLLUEHHbIX WX ManonpoAyKTUBHbIX CE/TbCKOX03AMCTBEHHbIX 3EMESb,
03€e/IeHEHNS paoHa 3acTpPoKK U T.n.



4.18 Ha y4yacTtkax, rae rno AaHHbIM MHXEHEePHO-3KOJTIOMMYECKNX N3bICKAHWN MMEIOTCS BblAeNeHns
MOYBEHHbIX ra3oB (pagoHa, MeTaHa, TOpUHa), AO/KHbI 6bITb MPUHSTLI MEPbI MO U30ASLUN
COMPUKACAILWMXCS C rPYHTOM KOHCTPYKUMIA UK APYTrUe Mepbl, CMOCO6CTBYIOWMNE CHUXEHUIO
KOHLIEHTpaLMW ra3oB B COOTBETCTBUN C TPe6OBAHUAMM CAHUTAPHbLIX HOPM.

5 MNMpoekTupoBaHMe OCHOBaHUM
5.1 O6bwue ykasaHus
5.1.1 MNMpoekTMpoBaHME OCHOBAHMUN BKJIlOYAeT 060CHOBAHHbIN pacyeTOM BbI6Op:
- TUNa OCHOBaHMSA (ecTeCTBEHHOE MM UCKYCCTBEHHOE);

- TUNa, KOHCTPYKUWMK, MaTtepmana u pa3mepoB dyHAAMEHTOB (MeNKoro uan rnybokoro
3a/10)KEHUS; NEHTOYHbIE, CTON6YaThle, NANTHLIE N Ap.; Xene3o06eToHHble, 6eTOHHbIE,
6yTO6EeTOHHbIE U Ap.);

- MEpPONpPUSATUI, YKa3aHHbIX B nogpasgene 5.8, npMMeHsieMbIX NpU HEOH6XOAMMOCTU YMEHbLLEHNS
BNMSAHUA aedopMaLnii OCHOBaHUM Ha 3KCMYyaTaUMOHHYO NPUrOAHOCTb COOPYXEHUNA.

5.1.2 OcHoBaHMs AOMXKHbI pacCYMUTbIBATLCA NO ABYM rpynnaM npeaenbHbIX COCTOSIHUA: NepBoin -
Mo Hecyllen cnocobHOCTM 1 BTOpOM - No agedopMauunsam.

K nepBoli rpynne npeaenbHbIX COCTOSIHMI OTHOCSATCS COCTOSIHMS, MPUBOASLLNE COOPYXEHUE U
OCHOBaHMe K NMOSIHOW HENPUIOAHOCTU K 3KcryaTtauum (notepst yCTOMYMBOCTU POPMbI U
NMONOXEHUS; XPYyNKoOe, BA3KOE WM MHOIO XapakKTepa pa3pylleHune; pe3oHaHCHble KonebaHus;
ypesMepHble naactuyeckme aedopmaumn nnm aedopmaumn HeYyCTaHOBUBLLENCS MON3YyYeCcTU U
T.M.).

Ko BTOpo rpynne npeaenbHbIX COCTOSHUIA OTHOCSATCS COCTOSIHUSA, 3aTPYAHSIOWNE HOPMAsbHYO
3KCNyaTauMio COOPYXEHUS UM CHUXAIOWNE ero A0JIr0BEYHOCTb BCeACTBME HEeAOMYCTUMbIX
nepemelleHnii (ocagok, NoagbLEMOB, NpornboB, KPeHOB, Yr/I0B NOBOPOTa, KosiebaHWin, TpeLH 1
T.M.).

OcHoBaHusa paccynTbIBatOT Mo ,EI,erOpMaLI,VIFlM BO BCeX CiydasaX, 3a UCK/TIDYEHNEM YKa3aHHbIX B
5.5.52, a no HecyLwen cnocobHOCTM - B Cy4dasnx, yKasaHHbix B 5.1.3.

5.1.3 PacuyeT 0CHOBaHWI No HecyLlel CNOCOOBHOCTU AO/MKEH NPON3BOANTLCS B CNyYasix, ecnu:

a) Ha OCHOBaHWE nepeaarTcs 3HaUMTENbHbIE FOPU30HTANIbHbIE Harpy3ku (NOAMOPHbIE CTEHDI,
(byHAAMEHTbI pacnopHbIX KOHCTPYKUMIA M T.M.), B TOM YNC/IE CECMUYECKME;

6) coopy)XeHune pacnosiIoXKEHO Ha OTKOCE uan B6IM3K OTKOCA;
B) OCHOBAHMWE C/IOXKEHO AUCMEPCHbIMU rPyHTaMuM, yKasaHHbIMU B 5.6.5;
) OCHOBaHME C/I0XXEHO CKallbHbIMU FPYHTaMM.

PacueTt ocHOBaHMIM N0 Hecywen CNoCOBHOCTU B Criydasix, MepeyYnciieHHbiX B nognyHktax "a" un "6",
[OMNyCKaeTCs He NpOM3BOAUTb, EC/IM KOHCTPYKTUBHbLIMU MEPONPUATUAMKN obecrnedeHa
HEBO3MOXHOCTb CMeLleHUs NpoekTupyemoro dyHaaMeHTa.

Ecnn npoekToM npeaycMaTpMBaeTCs BO3MOXHOCTb BO3BEAEHUS COOPYXEHUS HEMOCPEACTBEHHO
nocne ycTpomcrea yHAaMeHTOB A0 06paTHOM 3acbiNKK MPYHTOM Ma3yX KOT/IOBAHOB, cneayeT
Mpon3BOAUTb NPOBEPKY HECYyLLen CNOCOBHOCTM OCHOBaHUS, YUMUTbIBAs Harpysku, AeNCTBYOLWME B
npolecce CTpouTenbLCTBa.

5.1.4 Coopy>XeHne n ero oCHoBaHWe A0J/1XXHbl pacCMaTpuUBaTbCs B €AMHCTBE, T.€. AOJIKHO
YUYNTbIBATbCA B3anmmoaencremne COOpY>XeHUs C oCHoBaHMeM. [1ns COBMeCTHOro pacyera



COOpPYXEHNA N OCHOBaAHUA MOryT 6bITb NCNONb30BaHblI @aHANNTUYECKNE, YNCIIEHHbIE U apyrue
MeToAbl.

5.1.5 Llenbto pacyeta 0CHOBaHWIA Mo NpeaenbHbIM COCTOSIHUAM ABNAETCS BbI6Op TEXHUYECKOMO
pelweHns dhyHAaMeHTOB, 06eCcrneunBatoLLero HEBO3MOXHOCTb AOCTUXKEHUSA OCHOBAHMEM
npeaenbHbIX COCTOAHWUIA, YKasaHHbIX B 5.1.2. Mpu 3TOM A0/KHbI YYUTbIBATbCA HE TOMbKO
Harpysku oT MPOEKTMPYEMOrO COOPYXEHMNS, HO TaKKe BO3MOXHOE HeBNaronpusTHoe BAUSIHUE
BHELLHEN cpeabl, NpMBOASLLEE K U3MEHEHWNIO (PU3MKO-MEXAHNUUYECKUX CBOWCTB rpyHTOB (Hanpumep,
NnoA B/IUSIHUEM MOBEPXHOCTHBIX UM MOA3EMHbIX BOA, KIMMATUYECKNX (DaKTOPOB, PassiMyHOro
BWJ1a TEMJIOBbIX UCTOYHUKOB U T.4.). K M3MEHEHWIO BJIAXXHOCTM 0COBEHHO UYyBCTBUTENbHbI
npocagoyHble, HabyxatloLlme 1 3acCOsIEHHbIE rPYHTbI, K UBMEHEHUIO TEMMEPATYPHOro pexnMa -
HabyxaloLwne U NyYNHNCTbIE FPYHTHI.

5.1.6 PacyeTHas cxeMa cucTeMbl "CoopyxeHne-ocHoBaHue" nnum "dpyHaaMeHT-oCHOBaHMe" AomkHa
BblibMpaTbCcsa ¢ yyeToM Hambonee cyLecTBeHHbIX GakTopoB, Onpeaensaowmnx HanpskeHHoe
cocTosiHMe n gedopMaunm 0OCHOBaHUSA U KOHCTPYKLUMIA COOPYXeHNS (CTaTUYECKOM CXeMbI
COOPYXEHUS, 0COBEHHOCTEN ero BO3BeAEHMUS, XapaKTepa rpyHTOBbIX HaMaacToBaHWM, CBONCTB
rPYHTOB OCHOBAHMS, BO3MOXHOCTU UX U3MEHEHUS B NpoLiecce CTPOUTENbCTBA M 3KCNyaTauum
COOPYXEHNA 1 T.4.). PeKkoMeHAYETCS yUMTbIBaTb MPOCTPAHCTBEHHYO paboTy KOHCTPYKLUNIA,
reoMeTpuyecKkyto U GuU3andeckyo HelIMHEMHOCTb, aHU30TPOMHOCTb, M1acTUYEeCcKne U
peosiormyeckne CBOMCTBa MaTepManos U rpPyHTOB, pa3BuTne obnacrtei nnacTmyeckux
aedopmaunit noa dyHAAMEHTOM.

[onyckaeTcs ncnoab3oBaTb BEPOATHOCTHbIE METOAbI pacyeTa, y4yuTbiBalowWme CTaTUCTUYECKYIO
HEeOAHOPOAHOCTb OCHOBAHWMN, CllyYalHYy0 NpUpoay HarpysoK, BO34eNCTBUIM U CBOMUCTB
MaTepuanoB KOHCTPYKLUMUIA.

5.1.7 Pe3ynbTaTbl MHXXEHEPHO-FE0NOrMYECKUX U3bICKAHUN, N31araeMbie N 0TYEeTE, AOJIKHbI
coaepxaTb CBeAeHUS:

- 0 MECTOMOJIOXEHUN TEPPUTOPUN NpeANnOoaraeMoro CTpontTenbCtea, €€ penbecbe, KIIMMaTU4ECKNX
M CencMmyeckmnx ycroBrsAX N 0 paHee BbINOJTHEHHbBIX MHXEHEPHbIX N3bICKaHUAX;

- 06 NHXEHepHO-reoorMyeckoM CTPOEHMU NAOLWaaKN CTPOUTENLCTBA C ONMUCAHMEM B
cTpaTurpadmyeckoin NocneaoBaTeNnbHOCTU HanlacToBaHMIA FPYHTOB, OPMbl 3asieraHms
rPYHTOBbLIX 06pa3oBaHuMiA, UX pa3MepoB B MaHe U No rnybuHe, Bo3pacTa, NPOUCXOXAEHUS U
KNacCUUKaALUNOHHbIX HAUMMEHOBAHUIN MPYHTOB U C YKa3aHUEM BblAENIEHHbIX MHXEHEPHO-
reonornyeckmx anemeHtoB (FOCT 20522);

- 0 r’MaporeosiIorM4ecKknx ycnosumax niaowagkm ¢ ykasaHmMeMm Haan4dma m TonwmHbl BOAOHOCHbIX
FOPNU3OHTOB U peXnMa Noa3eMHbIX BOA, OTMETOK MOABUBLLUUXCA U YCTaHOBUBLLUUXCA ypOBHeVI
noA3eMHbIX BOA, aMINTYAbl X CE30HHbLIX N MHOIMON1ETHUX KOJ'Ie6aHVIl7I, pacxonos BOAbI, CBEAEHMUM
(0} CbVIJ'IpraU,MOHHbIX XapaKTEPUCTUKAX FPYHTOB, a TakKXe CBeAeHUN 0 XMMMUYECKOM coCcTaBse
NnoA3EMHbIX BOA U UX arpeCCUBHOCTU MO OTHOLWLEHUNIO K MaTepMa/laM NoA3EMHbIX KOHCTDYKLI,I/II‘/JI;

- 0 HanMuun cneundmnyecknx rpyHToB (cM. pasgen 6);

- 0 HabntogaeMbix HEGNAronpUATHbBIX FEONOMMYECKUX U MHXXEHEPHO-TE0IOMMYECKMX NpoLeccax
(kapcTt, ononsHu, cyddo3uns, ropHble nogpaboTkn, TeMrnepaTypHble aHoOManmu v ap.);

-0 ¢M3MKO-M€X8HMH€CKMX XapaKTeEPUCTUKaxX rpyHTOB;

- 0 BOBMOXXHOM U3MEHEHUNWN TNOPOTreosIoOrM4eCcKnx yCﬂOBMVVI n CI)MBMKO-MexaHquCKMX CBOICTB
FPYHTOB B npouecce CTpouTesibCTBa U aKCnayaTaunm COOpPy>XXeHUA.

5.1.8 B cocTaB pn3nKo-MeXaHUYECKUX XapaKTEPUCTUK FPYHTOB BXOAAT:
- MNOTHOCTb FPYHTa M ero 4actuy n BnaxHoctb (FTOCT 5180 n NOCT 30416);

- KO3 PUNUNEHT NOPUCTOCTH;



- rPaHy/IOMETPUYECKMI COCTaB A1 KPYNMHOO6/10MOUYHbIX FPpyHTOB U neckos (FOCT 12536);

- BJIQXXHOCTb Ha rpaHuuax niacTMYHOCTM U TeKy4eCTu, YMC0 NAAaCTUYHOCTU M NoKasaTesb
TekyyecTtn ans rnmHuctoix rpyHTos (FTOCT 5180);

- Yron BHYTPEHHEro TpeHus, yaenbHoe cuenseHne u moaynb aedopmaunm rpyHtos (FTOCT 12248,
FOCT 20276, TOCT 30416 u TOCT 30672);

- BPEMEHHOE COMNpOTMBAEHNE NPU OAHOOCHOM CXaTuK, NoKasaTenu pasMaryaemMocTm 1
pacTBOPUMOCTU ANS cKanbHbIX rpyHTOB (TOCT 12248).

Onsa cneumduryeckmx rpyHToB, 0CO6EHHOCTU MPOEKTUPOBaHMSA OCHOBAHWUI KOTOPbIX U3MI0XEHbI B
pa3sgaene 6, 1 Npu NPOEKTUPOBAHMWN NMOA3EMHbBIX COOPYXeEHUN (pa3aen 9) AOMONHUTENBHO AOKHbI
6bITb OnpeaesieHbl XapakTEPUCTMKM, YKa3aHHbIE B 3TUX pa3genax. [1o cneunanbHOMY 3a4aHuio
AOMNOAHUTENBbHO MOTyT 6bITb OnNpeAenerHbl U Apyrne HeobxoanMble 4518 PpacHeTOB XapaKTEPUCTUKM
rpyHTOB (HanpuMmep, peonornyeckue).

B oTueTe He06X0AMMO YKa3biBaTb NpMMeHsieMble MeToabl TabopaTOpPHbLIX M NOAEBLIX ONpeAeneHunin
XapaKTEePUCTUK FPYHTOB U MeToabl 06paboTkm pe3ynbTaToOB UCCNeA0BaHUN.

5.1.9 K oT4eTy NpunaratmT: KOJIOHKMN FPYHTOBbIX BbIpabOTOK U MHXEHEPHO-reosormyeckme
pa3pesbl C yKaszaHMEM Ha NocneaHmnx Mect otbopa npob rpyHTOB M MYHKTOB UX MONEBbIX
WCMbITaHUN, @ TaKXXe YPOBHEN NOA3EMHbIX BOA; Tabnuubl n BEAOMOCTU rnokasatenem dusnko-
MEXaHMYECKNX XapaKTEPUCTUK FPYHTOB, MX HOPMATUBHbIX U PAaCUYETHbIX 3HAYEHUI; a TaKxke
rpaduKku rnoneBbiX UCMNbITAHUN FPYHTOB.

5.2 Harpysku n Bo34eiCcTBuS, y4MTbiBAEMbIE B pacyeTax OCHOBaHWM

5.2.1 Harpysku v BO34eNCTBUA HA OCHOBaHMS, NepenaBaemMble GyHAAMEHTAMU COOPYXEHUN,
OOMMKHbBI YCTAHaB/IMBATLCS pacyeToM, Kak npaBu/iio, UCXoAs U3 pacCMOTPEHUS COBMECTHON paboThbl
COOPYXEHNSA N OCHOBAHMUS.

YuynTbiBaeMble Npu 3TOM Harpy3kKu U BO3AENCTBUS Ha COOPYXXEHME U OTAESbHbIE €r0 3/1IEMEHTHI,
KO3 PULUMEHTbI HAAEXHOCTU NO HAarpy3ke, a TakXKe BO3MOXHbIE COYETaHUs Harpy3oK AOJIXKHbI
npuHMMaTbCsa cornacHo TpebosaHnam CHull 2.01.07.

Harpy3ku Ha OCHOBaHMe AoMycKaeTcs onpenenaTb 6e3 ydeta ux nepepacrnpeneneHus
HaadyHAAMEHTHON KOHCTPYKUMEN Npu pacyeTe:

a) OCHOBaHui coopyxeHui III ypoBHS OTBETCTBEHHOCTH;
6) obLien yCTOMYMBOCTU MacCMBa FPyHTa OCHOBAHMS COBMECTHO C COOPYXEHNEM;
B) CpeAHuX 3HayeHun gedopmMaunin OCHOBaHUS;

r) aedopmaunii OCHOBaHUSA B CTaAUN NPUBA3KM TUMOBOIO NMPOEKTA K MECTHbIM rPDYHTOBbIM
YCJI0OBUSIM.

5.2.2 Bce pacyeTbl OCHOBaHWI AO/KHbI MPOU3BOAUTLCA Ha pacyeTHble 3HaYeHUs Harpysok,
KOTOpble ONpeaenstoT Kak NponsBeaeHMe HOPMaTUBHbBIX Harpy3ok Ha KO3 MOULNEHT HAAEXHOCTH
Mo Harpyske y; yCTaHaB/IMBaEMbI B 3aBUCMMOCTM OT Fpynnbl NpeaesibHOro COCTOSIHUS.

KoaddurumeHT HaaexXHOCTU Mo Harpyske ys MPUHUMAIOT NpU pacyeTe OCHOBAHUN:
- M0 MepBOW rpynne npeaenbHbIX COCTOSHUIA (MO Hecywelh cnocobHocTn) - no CHul 2.01.07;

- M0 BTOPOW rpynne npeaenbHbIX COCTOSHUI (No aedopMauunsM) - paBHbIM eaAnHULE.



5.2.3 PacueT ocHOBaHuit no aedopMaumsiM AOMXKEH NPOM3BOAUTLCS HAa OCHOBHOE CoYeTaHue
Harpy3oK; no HecyLen crrocobHOCTH - HAa OCHOBHOE COYeTaHMe, a NPU HaNM4YUM 0COBbIX Harpy3o0K
N BO3AENCTBUI - HA OCHOBHOE M 0coboe coveTaHus.

[pn 2TOM Harpy3ku Ha NepeKkpbITUS U CHErOBble Harpys3ku, Kotopble cornacHo CHull 2.01.07
MOryT OTHOCUTbCS KaK K ANUTENbHbIM, TaK U K KPaTKOBPEMEHHbIM, NMPU pacyeTe OCHOBaHUM Mo
Hecywen cnoCobHOCTN CUYMTAIOT KpaTKOBPEMEHHbLIMU, @ NpU pacyeTe nNo gedopMaunsaM -
ANNTENbHbIMW. Harpy3skm oT NOABMXHOIMO NOABLEMHO-TPAHCNOPTHOrO 06opyaoBaHmsa B 060mx
CNy4asiXx CYNTAIOT KpaTKOBPEMEHHbIMU.

5.2.4 B pacyeTax OCHOBaHWIA HEO6XOAMMO YUNTbIBaTb Harpy3ku oT CKIaaMpyeMoro Matepmana u
obopynoBaHus, pasmewaembix B6IM3N hyHAAMEHTOB.

5.2.5 Ycunusa B KOHCTPYKUMSIX, Bbl3blBAEMblE KIIMMATUUYECKMMM TEMMNEPATYPHbIMU BO3AENCTBMAMM,
NMpu pacyeTe OCHOBaHWUI Mo AedopMaumsaM He AOJIKHbI YUUTbIBATLCS, EC/IN PACCTOSIHUE MeXAay
TeMMNepaTypHO-0CaA0UYHbIMM LUBAaMUN HE MPEBbLILWAET 3HAYEHMI, YKa3aHHbIX B CTPOUTESbHbIX
HOpMax W npasBuiax Mo NPoOeKTUPOBaAHMIO COOTBETCTBYIOLLMX KOHCTPYKLMWIA.

5.3 HopMaTuBHbIE M pacYeTHbIE 3HAaUYEHUSI XapaKTEPUCTUK FPYHTOB

5.3.1 OCHOBHbIMM NapaMeTpaMm MeXaHU4YeCKNX CBOWCTB rpyHTOB, ONpeaensiownuMm HeCcyLyo
CrocobHOCTb OCHOBaHWIN N nx agedopMaunm, SBASIOTCA NPOYHOCTHbIE U AedOopMaLMOHHbIE
XapaKTepUCTUKN FPYHTOB (Yros BHYTPEHHero TpeHUs ¢, yAenbHOe cuensieHne C U Mo4y/lb
Aedopmaumn amcnepcHbiX rpyHToB E, npeaen npoyYHOCTU Ha OA4HOOCHOE CXXaTue CKasbHbIX
rpyHTOB R.). [lonyckaeTcs NpUMeEHSATb ApYyrue napaMeTpbl, XapakTepusylolme B3aMMoaencTemne
(yHAAMEHTOB C rPyHTOM OCHOBA@HWUSA M yCTaHOBJIEHHbIE OMbITHBIM MyTeEM (yAefbHble CUJIbl My4YeHus
npuv NnpoMep3aHnun, KoabPULMEHTbI XXECTKOCTU OCHOBAHMUA 1 np.).

MpumeuaHue- lanee, 3a NCKIIOYEHNEM CMeumasibHO OrOBOPEHHbIX Clly4YaeB, NoA TEPMUHOM
"XapakTepuCTUKN FPyHTOB" MOHMMAKOT HE TONIbKO MeXaHu4deckue, HO U pusnyeckme
XapaKTEePUCTUKN FPYHTOB, @ TakXXe YNOMsIHYTble B HacToOsILLEM MYHKTE NapameTpbl.

5.3.2 XapaKkTepucTuKn rpyHTOB NPUPOAHOIO C/IOXEHUS, @ TaKXXe UCKYCCTBEHHOIO NMPOUCXOXAEHUS
AOJDKHbI OnpeaensTbCs, Kak NpaBusio, Ha OCHOBE MX HEMOCPEeACTBEHHbIX MCbITaHUi B NMOMEBbIX
nnun nabopaTtopHbIX YCIOBUSX C YYETOM BO3MOXHOIMO M3MEHEHUS BAXXHOCTU FPYHTOB B npoLecce
CTpOUTENbCTBA M 3KCMyaTaunm COOPYXEHUI, TaK Kak AN HEMNOJIHOCTbIO BOAOHACbIWEHHbIX (S, <
0,8) rAMHUCTBIX FPYHTOB M MbINEBATbLIX NECKOB, a TakXe Cneunduuyecknx rpyHToB BO3MOXHO
CHUXKEHWE UX MPOYHOCTHbIX U AedOPMALNOHHBLIX XapaKTEPUCTUK BCNEeACTBUE NOBbILLEHNS
BN1AXKHOCTU. [nsa onpeaeneHns NPoYHOCTHbIX XapakKTepPUCTUK ¢ U C FPYHTOB, ANs KOTOPbIX
NPOrHO3MPYyeETCS MOBbILEHWE BNAXHOCTM, 06pa3sLbl FPYHTOB NpeaBapuTebHO HacbILWAOT BOAOWN
[0 3Ha4YeHUM BNAXHOCTU, COOTBETCTBYOLWMX NPOrHo3y. Mpu onpeaeneHnn mogysaa nedopmaunm B
NoneBbIX YC0BUSAX A0OMNYCKAETCS NPOBOAUTb UCMbITaAHUS rPyHTa NPy NPUPOLAHON BAAXXHOCTU C
nocneaytowen KOppeKkTMpPOBKON NOSTyHYEHHOr0 3Ha4YeHns Moaynsa gedopmaumm Ha OCHOBE
KOMMPECCUOHHbBIX UCTbITAaHWUIA.

5.3.3 [locToBepHbIMK MeToAaMu onpeaeneHns aedopMaLMOHHbIX XapaKTEPUCTUK ANCMEPCHbIX
FPYHTOB SAB/ISIIOTCS MONEBbIE UCMbITAHUS CTAaTUYECKUMWN Harpy3kamy B wypdax, oyakax uiam
KOTNOBaHaX C MOMOLLbIO MJOCKUX FOPU30HTaNbHbIX WTaMNoB naowaabio 2500-5000 cM?, a Takxe
B CKBaXXWHaX UMW B MaccMBe C MOMOLLbIO BUHTOBOW lonacTu-wTamna niaowaasto 600 cm? (FTOCT
20276).

5.3.4 Mogynun nedopmaumm E necyaHbix U MMUHUCTbIX FPYHTOB, He 06n1ajaroLwwmX Bblpa>XeHHOM
aHU30TpONMen X CBOMCTB B MOPU3OHTANIbHOM U BEPTUKANIbHOM HanpasfieHusX, MoryT 6bITb
onpeaenieHbl Mo UCMIbITaAHUSIM paavuanbHbIMU U NI0NACTHLIMW NMPEeCcCUOMETpaMm B CKBaXMHaxX nimn
maccuse (FOCT 20276).

Ons coopyxeHuit I ypoBHS OTBETCTBEHHOCTW 3Ha4YeHUs E No AaHHbIM NpeccnoMeTpuyecKmx
WCNbITAHWI AO/MKHblI YTOYUHATBCSA HA OCHOBE MX COMOCTaBfIEHUS C pe3ynbTaTaMu napanniefnbHo
NpOBOAMMbIX UCMbITAHWUIA TOrO Xe rpyHTa wramnamm (cM. 5.3.3). Ansa 3aaHnii u coopyxeHuii 11 n



III ypoBHEN OTBETCTBEHHOCTMN AOMNYCKaeTCs onpenensaTb 3HayeHnsa E ToNbKO No UCnbITaHUAM
rPYHTOB NMPeCcCMOMEeTpPaMm, NCNOAb3YS KOPPEKTUPOBOUHbIe KO3 dunumneHTsl no FOCT 20276.

5.3.5 Moaynu gedopmaummn E N€CKOB 1 MUHUCTBLIX FPYHTOB MOryT 6bITb OnpeaeneHbl METOAOM
CTaTUUYECKOro 30HAMPOBaHUS, @ NeckosB (KpoMe MblneBaTbiX BOAOHACHILLEHHbIX) - METOAOM
AWHaMmnyeckoro 3oHanpoBanusa (FTOCT 19912).

Ons coopyxeHuii I u II ypoBHen 0TBETCTBEHHOCTU 3Ha4YeHUs E no AaHHbIM 30HAMPOBAHUS
AOMKHbI YTOUHATLCA Ha OCHOBE MX COMOCTaB/IEHUS C pe3ynbTaTaMu napasanesibHO NPoBOANUMbBIX
WCMNbITAHWI TOro Xe rpyHTa wramnamu (cm. 5.3.3). g 34aHuin n coopyxeHuin 111 ypoBHS
OTBETCTBEHHOCTU A0MNYyCKaeTcs onpeaensitb 3HadeHns CToNbKO Mo pe3ynbTaTaM 30HAMPOBaHUS,
ncnonb3ys Tabnuubl, npuseaeHHbie B CMN 11-105 (4. I), unu pervoHanbHble Tabnuubl,
npuBeAeHHbIE B TEPPUTOPUASBHBIX CTPOUTENbHbLIX HOpMaXx.

5.3.6 B nabopaTopHbIX yCnoBUAX MOAYN AedOpMauum rMMUHUCTbIX TPYHTOB MOryT 6biThb
onpeaesneHbl B KOMMNPECCUOHHbIX Npnbopax n npubopax TpexocHoro cxatus (FTOCT 12248).

Ons coopyxenuin I n II ypoBHel OTBETCTBEHHOCTM 3HaYeHMs E no nabopaTopHbIM AaHHbIM
OOMKHbI YTOYHATLCS Ha OCHOBE MX COMOCTaBIEHUs C pe3ynbTaTamMn napannesibHO NPoOBOANMbBIX
WCNbITaHWI TOro Xe rpyHTa wramnamu (cm. 5.3.3). Anga coopyxeHunii 111 ypoBHA OTBETCTBEHHOCTHU
AonyckaeTcs onpeaensTb 3HayeHus E ToNbKO Mo pe3ynbTataM KOMNPEecCcuun, KOppeKTUpys Mx C
MOMOLLbO MOBbIWAKLWNX KOIDDPUUNEHTOB Ty, NpUBEAEHHbIX B Tabnuue 5.1. 2T KoadPUUNEHTDI
pacnpoCTPaHAIOTCHA Ha YETBEPTUYHbIE FNTIMHUCTBIE rPYHThLI C NOKasaTenem tekydectm 0 < I, <1,
npyv 3TOM 3Ha4YeHus Moayns aedopMaumn N0 KOMMPECCUOHHbBIM UCMbITAHUSAM CneayeT BblYNCIATb
B UHTepBane gasnexHun 0,1-0,2 Ma.

Tabnuuya 5.1

3HauyeHuns koapdbumumneHTa T, Npn KoadpdmumeHTe NOPUCTOCTH €,

Bua rpyHTa paBHOM
0,45-0,55 0,65 0,75 0,85 0,95 1,05
Cynecm 4 3,5 3 2 - -
CyrnnHku 5 4,5 4 3 2,5 2
NnHBbI - 6 6 5,5 5 4,5

MpuMeyaHune - AN NpoMeXyTO4YHbIX 3HAYEHNN e KOIDDULMEHT T, ONpeaenstoT
MHTEepnonasiunen.

5.3.7 MpOYHOCTHbIE XapaKTEPUCTUKN ANCNEPCHbIX rPyHTOB (Yros BHYTPEHHEro TPEHUS ¢ U
yAesnbHoe cuensieHne ¢) MOryT 6biTb Nosy4YeHbl MyTeM UCMbITAHW FPYHTOB N1abopaTopHbIMU
MeToAaMM Ha cpe3 unm TpexocHoe cxkatne (TOCT 12248), a B NosieBbIX YCAOBUAX - UCNbITAaHUSMMU
Ha Cpe3 LeNnKOB rpyHTa B wypdax nnm kotnoeaHax (FOCT 20276).

5.3.8 [na BogoOHacCbIWEHHbIX MUHUCTBLIX FTPYHTOB C Noka3aTtenem Tekydectn I, > 0,5,
OpraHOMUHepasibHbIX U OpraHM4YeCcKuUX rPyHTOB, A1 KOTOPbIX MOAroTOBKA LE/IMKOB AN NOJsieBbIX
WCNbITaHNI Unu oT6op 0bpasuoB Ans .J1abopaTOpPHbIX UCMbITAHWUI 3aTPYAHUTENbHbI, MPOYHOCTHbIE
XapaKTepUCTUKM ANs pacyeTa OCHOBAHWUI U3 3TUX FPYHTOB B HECTAbMUAN3NPOBAHHOM COCTOSIHUMU
MOryT 6bITb onpeaeneHbl NoONEBLIM METOAOM BpallaTesibHOro cpe3a B CKBaXWHaX UK B Maccuee
(FOCT 20276).

5.3.9 3HaueHus ¢ U C NecKoB N MUHUCTbIX FPYHTOB AN coopyxeHui 1T n II1 yposHen
OTBETCTBEHHOCTU MOryT 6bITb OnpeaesneHbl NoseBbIMM METOAaMM NOCTYNaTeNbHOro U KONbLEBOrO
cpe3sa B ckBaxuHax (FOCT 20276). MNpu 3ToM Ansa coopy>eHuin II ypoBHSA OTBETCTBEHHOCTU
MOJSTlyYEeHHbIE 3HAYEHUSA @ N C AOMKHbI YTOYHATLCH HAa OCHOBE MX COMOCTAaB/IEHUS C pe3ynbTaTtamu
napannesnbHO NPOBOAUMbBIX UCMbLITAHWIA TOrO Xe rpyHTa MeToAamMu, yKasaHHbIMK B 5.3.7.



5.3.10 3HauyeHuns ¢ 1 C MeCKOB U MMHUCTbIX FPYHTOB MOryT 6bITh ONpeAeneHbl METOA0M
CTaTMYECKOro 30HAMPOBaAHUSA, @ NecKoB (KPOMe MblsieBaTbiX BOAOHACHILEHHbIX) - METOA0M
AWHaMmnyeckoro 3oHanpoBanusa (FTOCT 19912).

Ansa coopyeHuit I n II ypoBHel OTBETCTBEHHOCTU MOJTYYEHHbIE 30HAMPOBAHMEM 3HAYEHUSA ¢ U C
JLO/KHbI YTOYHATLCA Ha OCHOBE MX COMOCTABJIEHUA C pe3yfibTaTaMu NapaniefibHo NpoBOAMMbIX
NCNbITAHWIA TOTO e rpyHTa METOAAMM, yYKasaHHbIMK B 5.3.7. B ocTanbHbIX Cly4yasx AonyckaeTcs
onpeaensitb 3Ha4YEHMS ¢ U C TOJIbKO MO AaHHLIM 30HANPOBAHUS, UCMOJb3ys Tabanubl, YKa3aHHbIe
B 5.3.5.

5.3.11 YkasaHHble B 5.3.5, 5.3.6 meToabl onpeaeneHns moayna aegopmaumm n B 5.3.9, 5.3.10
MeToAbl ornpeaeneHus NPOYHOCTHbLIX XapaKTePUCTUK A0MYCKAETCs MpuU COOTBETCTBYOLLEM
060CHOBaHUM NpuUMeHATb 6e3 NnapannenbHOro NpoBeAeHNs UCMNbITaHUIA METOAAMN, YKa3aHHbIMU B
5.3.3 u 5.3.7, ons coopyxeHui II ypoBHSI OTBETCTBEHHOCTU (TEXHUYECKN HECTOXHbIE
COOPYXEHUS, COOPYXEHUS, ManodyCcTBUTENbHbIE K AedopMaLmsaM OCHOBaHUSA, U Ap.).

5.3.12 Npeaen nNpoYyHOCTM Ha OAHOOCHOE CXKaTUe CKa/lbHbIX FPYHTOB OMpeAensioT B COOTBETCTBMU
c NOCT 12248.

5.3.13 HopMaTmnBHbIe U pacyeTHble 3HAaYEHNS XapaKTEPUCTUK FPYHTOB YCTaHaB/IMBAlOT Ha OCHOBE
cTaTucTMyeckomn o6paboTkn pesynbTaToB UCMbITaHUI N0 MeToauKe, nanoxeHHon B FOCT 20522.

5.3.14 Bce pacyeTbl OCHOBAHMI AO/KHbI BbINOJHATLCS C UCNOJSIb30BAHMEM PACYETHbIX 3HAYEHUI
XapaKTepuCTUK rpyHToB X, onpeaensemblx no dopmyne

X = Xu/vq, (5.1)
rae X, - HOpMaTMBHOE 3HaYeHWe AaHHOW XapaKTepPUCTUKN;
Vg - KOIPDOUUMEHT HAAEXKHOCTN MO rPYHTY.

KoadbdumumeHT HafeXXHOCTU MO FPYHTY NPU BbIYNCIIEHUN PaCUYeTHbIX 3Ha4YeHU MPOYHOCTHbIX
XapakTepucTuk (yaAenbHOro cuensieHus ¢, yrina BHYTPEHHEro TpeHUs ¢ AUCMNEPCHbIX FPYHTOB U
npeaena Npo4YyHOCTU Ha OAHOOCHOE CXaTue CKaslbHbIX FPYHTOB R, @ TakXe NJOTHOCTU FpyHTa p)
yCTaHaB/IMBalOT B 3aBUCMMOCTU OT U3MEHYMBOCTM ITUX XapaKTEPUCTUK, YnCia onpeaeneHnn m
3HaueHunsa gosepuTenbHon BepoaTHocTM o (TOCT 20522).

[na Npounx xapakTepuCcTUK rpyHTa AOMyCKaeTcs NpUHUMaTh yg PaBHbIM 1.

MprvMeyaHue - PacyeTHoOe 3HaYeHNE YAEbHOIO BECA MPYHTA Y ONpPeaensitoT YMHOXEHMEM
pacyeTHOro 3HauyeHust NIOTHOCTU FPyHTa Ha yCKOpeHue cBo60AHOro nageHus.

5.3.15 [loBepuTenbHy0 BEPOSATHOCTb pacYeTHbIX 3HAaYEHWNIN XapaKTEPUCTUK FPYHTOB a MPpUHMMalOT
paBHOM NpU pacyeTax OCHOBaHMW MO NepBoOW rpynne npeaesnbHbiX cocTossHMi 0,95, no BTOpoi
rpynne - 0,85.

Mpwn cooTBeTCTBYIOWEM 060CHOBAHMN AN COOPYXEHUI I ypOBHS OTBETCTBEHHOCTM A0MYCKaeTCs
NpUHUMaTbL 60/bLLYIO0 LOBEPUTENbHYO BEPOATHOCTb PACUYETHbLIX 3HAYEHUI XapaKTepUCTMK
rPYHTOB, YEM YyKa3aHO BblLLE.

MpnMeyvaHus

1 PacyeTHble 3HaUYeHMs XapaKTePUCTUK FPYHTOB, COOTBETCTBYIOLWME PasIMUYHbIM 3HAYEHUSM
[OBEpUTENIbHON BEPOSITHOCTU, AOKHbI MPUBOAUTLCA B OTYETaX MO UHXEHEPHO-FEO0NOrMYECKUM
N3bICKAHUSM.

2 PacyeTHble 3HAYEHNS XapaKTEPUCTUK FPYHTOB C, ¢ U y A/ pacyeToB Mo Hecylen cnocob6HoCTH
O603Hal-la+0T Ci, 1 W yr a no Ll,ecbopMaLl,l/IFlM - Cq, 011 W 110



5.3.16 Yncno onpeaeneHnin xapakTepuUcTUK rpyHTOB, Heo6xoanMoe ANs BblUMCIEHUS NX
HOPMATMBHbIX U PACYETHbIX 3HAYEHUI, AOSIKHO YCTaHABIMBATLCSA B 3aBUCUMOCTU OT CTEMEHMU
HEOAHOPOAHOCTM FPYHTOB OCHOBaHMS, TPEOYEMOW TOYHOCTU BbIYMCIIEHUS XapaKTEPUCTUKN U
YPOBHSI OTBETCTBEHHOCTM COOPYXXEHMS U YKa3bliBaTbCs B MporpaMMe uccnenoBaHuin. Cneayer
YUUTbIBaTb, YTO YBEIMYEHME YMCIIA ONPELENEHNIN XapaKTEPUCTUK TPYHTOB NPUBOAUT K
MOBbILIEHNIO UX PACUYETHbIX 3HAUYEHWNI U cnefoBaTeNlbHO K 60/1ee 3KOHOMUYHbIM NPOEKTHbLIM
peLleHnsM,

YMcno 0AHOMMEHHbIX YaCTHbIX OnpeAenieHnii A1 KaXXAoro BblAe/IEHHOro Ha njaowanke
WHXXEHEPHO-reosIorMYeCcKoro nam pacyeTHoro rpyHToBoro anemeHTta (FOCT 20522) nonxHo 6biTb
He MeHee gecaTu Ana GUsn4ecknx xapakTepUCcTUK U He MeHee LeCTU - AN MexaHU4ecKnx
xapakTtepuctuk. MNpu onpeaeneHnn moaynsa gedopmaumm No pesysbTaTaM UCMbITAHWUMA FPYHTOB B
NONeBbIX yC/10BMSIX LUTAMIMOM AOMNYCKaeTCs OrpaHMYnBaTbCs pe3ynbTataMu Tpex UcnbiTaHuii (unm
OBYX, €C/IN OHM OTKJIOHSIIOTCS OT cpefHero He 6onee 4yeM Ha 25%).

5.3.17 Ana npeaBapuTeNibHbIX pacyeToB OCHOBaHMN COOpy>XXeHun I n II ypoBHel
OTBETCTBEHHOCTU, a TakKXe ANt OKOHYaTeNbHbIX PAacCYe€TOB OCHOBAHWUI coopyeHuii III ypoBHS
OTBETCTBEHHOCTU M ONOP BO3AYLUHbIX IMHWUIA 3neKTponepeaaYym He3aBUCMMO OT UX YPOBHS
OTBETCTBEHHOCTW AOMYyCKaeTCcs onpeaensiTb HOPMaTUBHbBIE N pacYeTHble 3HAaYEHUS MPOYHOCTHbIX U
AedopMaLMOHHbIX XapaKTEPUCTUK FPYHTOB MO Tab/smyaM B 3aBUCUMOCTU OT UX (PU3UYECKUX
XapakTepucTtuk. MNpn cooTBETCTBYOWEM 060CHOBaHMKM AOMNYCKAETCA UCMONb30BaTb Tabmubl ANs
OKOHYaTEeNbHbIX PACYETOB COOPYXeHUN II ypOBHS OTBETCTBEHHOCTU (TEXHUUYECKU HECIOXHbIE
COOPYXXEHMUS, COOPYXEHUSI, ManoYyBCTBUTENbHbIE K AedopMaLMsiM OCHOBaHUS, U 4p.).

MpumeyaHus

1 HopMaTuBHbIE 3HAaY€HUS Yrna BHYTPEHHErO TPEHUS ¢,, YAENbHOIO CUeneHns ¢, U Mmoayns
Aedopmaumm E gonyckaeTcst npMHUMaTh no tabnvuamM npunoxeHus . PacyeTHble 3HayYeHus
XapaKTEPUCTMK B 3TOM Cllydyae NPUHMMAIOT NpU CIeayoLnX 3HaYeHUsaX KoadduumnenTa
HaZEXHOCTU MO FPYHTY:

B pacyeTax OCHOBaHWM No gedopMauunsam Yo = 1;

B pacyeTax OCHOBaHUI MO HecyLlen

CNOCcobHOCTU:

ONg yhoenbHOro cuennieHund Yoo = 1,5;

ONS yrna BHYTPEHHErO TPEHUS NecyYaHbIX _ .
- Yo = 1,1;
pYHTOB

TO )€, MMUHUCTbIX TPYHTOB Yate) = 1,15.

2 Ons oTAeNbHbIX palioOHOB AOMYyCKaeTCss BMECTO Tabsimiy npunoxeHus I nonb3oBaTbCs
pernoHanbHbIMN TabMLaMy XapakTePUCTUK FPYHTOB, cneundunuecknx ans 3Tux paoHoB,
NpUBEAEHHBIMU B TEPPUTOPUANBHBIX CTPOUTESNBHBIX HOPMax.

5.4 MNMoa3eMHble BOAbI

5.4.1 MNpu NpoeKTUPOBaHUN OCHOBaHWUI, GYHAAMEHTOB M MNOA3EMHbIX COOPYXEHUI HEO6X0ANMO
YUNUTbIBATb MMAPOreosiorMyeckme ycao8ms NaoLaakn U BO3MOXHOCTb UX U3MEHEHUS B NpoLecce
CTPOUTENBLCTBA W SKCNyaTaLumn COOPYXKEHNS, @ UMEHHO:

- €CTeCTBEHHble Ce30HHbIE N MHOrosieTHME KonebaHusa YPOBHA NOA3EMHbIX BOA,
- TEXHOreHHble NU3MEHEHNA YPOBHA NOA3EMHbIX BOA N BO3MOXXHOCTb 06pa3OBaHVIF| BEPXOBOAKMH,
- BbICOTY 30HbIl KanunnsapHoOro noaHATUA B rMMHNCTbIX FPyHTaxX Hajd YPOBHEM MOA3EMHbIX BOA;

- CTeneHb arpeCcCcMBHOCTU NMOA3EMHbIX BOA MO OTHOLLUEHMIO K MaTepuanaM noAa3eMHbIX
KOHCTPYKUWN N KOPPO3NOHHYH aKTUBHOCTb FPYHTOB Ha OCHOBE AaHHbIX MHXXEHEPHbIX N3bICKaHUMN
C YYETOM TEXHOSIOrMYECKNX 0COBEHHOCTEN NPOM3BOACTBA.



5.4.2 Onsa oueHKn BO3AENCTBUSA COOPYXEHUSA Ha NOoA3eMHble BOAbl HEO6X0AMMO BbINOSHEHME
NMpOrHO3a U3MEHEHUS r’MAPOreosIOrMUYECKUX yC/10BMi Kak ANns CTaiun CTPOUTENbCTBA, Tak U Ans
CcTaguu aKkcnyataumn. Mpu 3TOM yKasaHHbIW NPOrHO3 AO/HKEH MPOBOAUTLCS Kak A
3acTpaMBaeMoi, Tak 1 ANnsa npuneramLwen Tepputopun.

5.4.3 MNpOrHo3 n3aMeHeHns rmaporeosorMyeckmnx YCHOBMVI AOJIKEH BbIMNOJTHATLCA ANA COODY)KEHMVI
Inll ypOBHel‘;I OTBETCTBEHHOCTU C UCNOJIb3OBAaHMEM METOAA MATEMATUYECKOIro MoAeNMpoBaHnA
FeOd.)VIJ'IpraLI,VIM C y4yeToM M3MEHEHUNN (baKTOpOB, y4acCTBYyHOLWNX B CbOle/IpOBaHMM MHOIOJIETHEIO
pexnMma Noa3eMHbIX BOA.

5.4.4 MNpw BbINOSIHEHNN NPOrHO3a N3MEHEHUN rmaporeonornyecKknx YCJ'IOBVIﬁ OO/MKHbI 6bITb
BbIAABJIEHbI pe>KMMoo6pa3y+0|.Lw1e CbaKTOpr, KOTOpble CneayeT nogpa3aensdatb Ha peErmMoHalbHbIE U
NoKaJlbHbIE.

PernoHanbHble hakTopbl BKAKOYAKOT: NOANOP NOA3EMHbIX BOA OT KaHanoB, peK U Apyrux
BOAOEMOB, OT yTe4YeK MPOMbILWIEHHbIX NpeanpusiTUin ¢ 6onblwnM noTpebneHnem Boabl, nonen
bunbTpaunmn, oT MHOUNBLTPaALMN YTEYEK U3 KPYMHbIX KONJIEKTOPOB; 06pasoBaHMe BOPOHOK
Aenpeccun B pesynbtate paboTbl BOA03ab0OPOB NOA3EMHbIX BOA, APEHAXel, CUCTEM OCyLUEHUs
TOHHEesel MeTpPo, KapbepoB U Mp.

JlokanbHbie akTopbl BKAOYAOT: NOAMOP NOA3EMHbIX BoA oT addekTa bappaxka Noa3eMHbIX
COOpYXeHui (B TOM Yncie CBaHbIX Nonen), oT UHPUAbTPaALUN yTeYeK N3 BOAOHECYLLMNX
KOMMYyHMKauuMn; obpa3oBaHMe BOPOHOK Aenpeccuun oT AeNCTBUSA pasfInyHbIX BUAOB ApPeHaxen npu
CTPOUTENbCTBE M 3KCMyaTaunm COOPYXEHUNA.

5.4.5 ng nony4yeHns AOCTOBEPHbIX MPOrHO3HbIX OLEHOK U3MEHEHUN rMApOreosiormyeckmx
YCNOBUI NpU NPOEKTUPOBaHUK coopyxeHunii I un II ypoBHen 0TBETCTBEHHOCTU cneayeT
MCNO/b30BaTb PeXWMHbIE HabnaeHUs 3a NoA3eMHbIMU BoAaMuK (Ha 3acTpauBaeMon u
npuneraroLwen TeppuTopusax), a Takxe BbINOSIHATbL KOMMNEKC ONbITHO-PUAbTPaLUUOHHbLIX paboT no
onpeaeneHnto GUNbTPaLMOHHbBIX NapaMeTpoOB BOAOHOCHbLIX FOPU30HTOB.

5.4.6 OUEHKY BO3MOXHbIX €CTECTBEHHbIX CE30HHbIX M MHOFOMIETHUX KOoJiebaHWUn YPOBHS
NnoA3eMHbIX BOA NPOU3BOAST HA OCHOBE AAHHbIX MHOTOJIETHUX PEXUMHbIX HabnoaeHUi no
rocyaapCTBEHHOW CTaLMOHApPHOWM CETU C UCMOJIb30BaHNEM Pe3y/IbTaTOB KPAaTKOCPOUHbIX
HabtoAEHNI, B TOM YMC/Ie pa30BbiX 3aMEPOB YPOBHS MOA3EMHbIX BOZ, BbIMOJTHAEMbIX MPU
WHXXEHEPHbIX M3bICKaHMUSAX Ha MoLaAKe CTPOUTENbCTBA.

5.4.7 OAns pa3paboTku NpPOEKTOB COOPYXXEHUI N NPOU3BOACTBA 3eMJISIHbIX paboT HeobXxoanMbI
AaHHble O CPEAHEM MHOrOJIETHEM MOJIOXEHMN YPOBHSA MNOA3EMHbIX BOA M MX MaKCMManbHOM U
MUHMMAJIbHOM YPOBHSIX 3a nepuoa Habno4eHWM, a TakXXe 0 NPOAO/IKUTENbHOCTU CTOSHUS
NaBOAKOBbIX (BECEHHUX U NETHE-OCEHHMX) YPOBHEN NMOA3EMHbIX BOA,.

5.4.8 Mo xapaKkTepy NoATON/eHUsl cneayeT BblAeNSiTb eCTECTBEHHO noATonasieMble TeppuTopumn (c
rny6uHaMun 3aneraHns ypoBHS NMOA3EMHbIX BOA MEHEE 3 M) U TEXHOreHHO MOATOMSAEMbIE.

OCHOBHbIMK (pbaKTOpaMuM NMOATONJIEHUS SABASIOTCA: MPU CTPOUTENLCTBE - U3SMEHEHUE YCNOBUI
NOBEPXHOCTHOIO CTOKAa NpW BepTUKaSIbHOW NAaHMPOBKE TEPPUTOPUN, ANUTENBHbLIA pa3pbliB Mexay
BbIMOJTHEHWEM 3EMIAHbIX U CTPOUTENbHbIX PaboT; NpW 3KCMyaTauum - MHGUAbTPaUUS yTeuek,
YMEHbLUEHNE UCNAPEHUS NOA 34aHUSMU U MOKPbITUAMU U T.A4.

5.4.9 lNo xapakTepy TEXHOreHHOro BO3AENCTBUS 3aCTpaMBaEMble TEPPUTOPUN MoApas3aeNAoT Ha:
HenoATonssieMble, NoTeHUMAIbHO NOATOMN/ISEMbIE N OCYyLUaeMble.

HenoaTonnsemble TeppUTOpUN - TEPPUTOPUUN, HA KOTOPbIX BCEACTBME 61aronpusaTHbIX
NPUPOAHbBIX YCNOBUI (Hannyume npoHuULaeMblxX rpyHToB 60MAbLLION TONLWMHBLI, rMy6oKoe nonoxeHune
YPOBHS NOA3EMHbIX BOA, APEHUPOBAHHOCTb TEPPUTOPUN) U 6AArONPUATHBLIX TEXHOMEHHbIX
YCNoBUI (OTCYTCTBME UM HE3HAUUTESNIbHbIE YTEUKN U3 KOMMYHUKALUWNA, HE3HAUYUTENbHbIN
6appaxHbin 3pHEKT) HE MPOMCXOAUT 3aMETHOIO YBEIMYEHMUS BJIAXXHOCTU FPYHTOB OCHOBAHUSA U
NOBbILLEHNS YPOBHSA NOA3EMHbIX BOA.



MoTeHUManbHO NOATOMN/IIEMbIE TEPPUTOPUM - TEPPUTOPUMN, Ha KOTOPbLIX BCIIEACTBUE
Heb61aronpuUATHbLIX NMPUPOAHBLIX U TEXHOMEHHbIX YCIOBUIA B pe3ynbTaTe UX CTPOUTENbHOIO
OCBOEHWS UM B NEpUOA 3KCryaTalumMm BO3MOXHO MOBbILEHNE YPOBHS NOA3EMHbIX BOA,
BbI3blBalolLLlee HapyLUEHME YCNOBMIN HOPMasibHOM 3KCMlyaTaunm COOPYXEHWNI, UTO TpebyeT
npoBeAeHns 3alMTHBIX MEPONPUSTUI N YCTPONCTBA APEHaXen.

OcyluaeMbie TeppuUTOpUN - TEPPUTOPUMU, Ha KOTOPbIX MPOUCXOAUT MOHMXKEHME YPOBHSA NOA3EMHbIX
BOJ, B pe3yfnbTaTe AelCTBUS BOAOOTIUBA B Nepuoj CTpOUTENbCTBa U AENCTBUS APEHAXEN B
nepuoa aKCryataumm COOPYXeEHMs, YTO Bbi3biBaeT OCeAaHne 3eMHON MOBEPXHOCTU U MOXeT
SABUTBLCS NPUUUHON AedopMaLnii COOPYXKEHUNA.

5.4.10 CteneHb NOTEHUMANbHON MNOATONISEMOCTM TEPPUTOPUM OMpeaenstoT Ha OCHOBE NPOrHo3a
WU3MEHEeHUs rnMApOoreoIormMyecknx yCnoBum C Y4eTOM MHXEHEPHO-re010rMyecknux ycroBui
naoLwaaKku CTpouTENbCTBA U NpUAeramLwmx TEpPUTOPUA, KOHCTPYKTUBHbBIX M TEXHOMOMMYECKMX
0CO6EHHOCTEN MPOEKTUPYEMbBIX N CYLLECTBYIOLWMNX COOPYXEHUIN, B TOM UYMCE MHXXEHEPHbIX CETEMN.

5.4.11 Ansa coopyxeHuin I n Il ypoBHen OTBETCTBEHHOCTU NMpPU COOTBETCTBYIOLLEM 060CHOBAHUU
BbIMOJTHSOT KO/IMYECTBEHHbIN MPOrHO3 M3MEHEHMS YPOBHS MOA3EMHbIX BOA C YYETOM TEXHOMEHHbIX
CbaKTODOB Ha OCHOBe crneuunasibHbIX KOMMNNEKCHbIX MCCﬂe,ElOBaHMVI, BKAKOYaLOWNUX HE MeHee
roaoBoro Uunkina CtaumMoHapHbIX Ha6mo,qu|/u7| 3a pexnMoM noa3eMHbIX BOA. B cny4yae
HEO6XO,CI,VIMOCTVI ANnAa BbINOJTHEHNA YKa3aHHbIX MCCﬂe,D,OBaHMﬁ MOMUMO U3bICKATENBbCKNX AO0JI>KHbI
npuBneKaTbCs B Ka4eCTBE COMCMNOSIHUTENEN Cneumann3npoBaHHblie opraHM3aumu.

5.4.12 MNpu NporHo3npoBaHMM NOHMXKXEHWUS YPOBHS MOA3EMHbIX BOA CleAyeT yuuTbiBaTb
BO3MOXHOCTb BO3HUKHOBEHUS AOMOJIHUTENbHbIX 0CaZlOK TEPPUTOPUN B 30HE Pa3BUTUS
AernpecCMoHHOM BOPOHKU M BO3BEAEHHbIX Ha HEN COOPYXEeHUn BCeACTBME YBENUYEHNS AaBNEHNS
OT cobCcTBEHHOro Beca rpyHTa. C y4eToM 3TOro NporHo3sa cnenyeT yCcTaHaBNMBaTb PEXUM
BOAOMOHMXEHMNSl, pEKOMEHA0BaTb CPOKN CTPOUTENBCTBA M 3TanHOCTb OCBOEHMSA NoLWaan
3aCTpOMKM, a TakKxke onpeaensTb HeobXxoAMMOCTb NPOBEAEHUS 3aLUUTHBIX MEPONPUSTUIA,
HamnpaBJIEHHbIX Ha YMeHbLUEHME 30Hbl BIUSHUSA CTPOUTENIBHOrO BOAOMOHMXEHUS U BKIHOYAOLWMX
KaK JIOKaNbHYI0 3alMUTy COOPYXEHUIN, TaK U 3alnTy BCcen Tepputopum (yCTPOMCTBO
NpOTMBOMUIbLTPALMOHHbBIX 3aBEC U SKPAHOB, 3aMOpPa)XMBaHUE UM UHBbEKLMOHHOE 3aKpenseHue
rpyHTa u 1.4.).

5.4.13 MNpu nogbeMe ypoBHSA MNOA3EMHbIX BOA C/E€AYET yYUTbIBAaTb BO3MOXHOCTb Pa3BUTUS
AOMNONHUTESNbHbIX 0CAA0K OCHOBAHMS BCNEACTBME BO3MOXHOMO yXyAleHus aAedopMaLMOHHbIX
XapaKTePUCTUK FPYHTOB NPU UX BOAOHACLILWEHNUMN U U3MEHEHUS HAMPSXXEHHOIO COCTOSIHUS
CKMMaeMol TONWM B pe3ynbTaTe rmMapoCcTaTUYeckoro U rmapoaMHaMmnMyeckoro B3BeLBaHUS.

5.4.14 Mpwn cTpoMTeNbCTBE NOA3EMHbIX COOPYXEHUN crieayeT yUYUTbiBaTb BO3MOXHOCTb
BO3HWKHOBEHMUSA 6bappaxHoro addekTa, KOTOpPbIN NPOSBASETCS B NoAbeME YPOBHS MOA3EMHbIX BOA
nepeg nperpagon. nsa KonmyectBeHHOM oueHkM bappaxHoro addekta n o6ocHoBaHUS
3aLlUNTHbBIX Mep He06X0AMMO BbIMOMHATL MPOrHO3, UCMOAb3YS METOAblI MaTeMaTU4YeCcKoro
MOAENMPOBaHUS.

5.4.15 TexHOreHHoe N3MeHeHMe YPOBHSA NOA3EMHbIX BOA Ha 3aCTpauMBaeMol TeppUTOPUN 3aBUCUT
OT TMMNa PYHKLMOHANbHOI0 MCMNO/Ib30BaHUSA TEPPUTOPUN: NPOMBbILLNIEHHbIE 30HbI, CENMNTEBOHLIE
30Hbl C MJIOTHOW, CMELIAHHOM N HU3KOMJOTHOM 3aCTPOMKON, TEPPUTOPUN, 3aHATbIE MapKaMn U
necamu, u ap.

3HayeHne NHOUAbTPALMOHHOIO NUTaHUS rpyHToBon Tonwm W, MMm/roa, onpeaensatot no dopmyne
W= (1-m)Wer + Wrey, (5.2)

roe T - CTENEHb 3aKPbITOCTU TEPPUTOPUN HEMPOHUNLIAEMbBIMU MOKPbITUAMUA (accbaan, KpbIWN N
T.4.);

Weer - MHOUNBTPALMOHHOE NUTaHMe, 06yCcnoBNeHHOE eCTECTBEHHbLIM (POHOM UHPUNBbTPALUN,
MM/roa;



Wiex - MHDUABTPALMOHHOE NUTaHne, ob6yCcnoBNeHHOE TEXHOrEHHbIMU (hakTopamu, MM/roA.
NHbunbTpaumoHHoe nutaHne W, 3aBUCUT OT BOoAONOTPe6eHNs N0 PyHKLUNOHANbHbLIM 30HaM.

MoTepn BogonoTpebneHuns, yyacteyowme B GOpMMPOBAHMN MUTAHMSA NOA3EMHbIX BOA, Ha
TeppuTopun cennutebHbIX panoHOB COCTaBNAT B cpeaHeM 3,6% CyMMapHOro BogonotpebneHus.
0N NpOMbILWIEHHbIX 30H 3TU MOTEPM 3aBUCAT OT XapakKTepa NpoM3BOACTBA U NPOAC/IKUTENBHOCTHU
aKcnayaTaumm n coctasnsaoT oT 4 0o 6% pacxona BoAbl.

5.4.16 Ana coopyxeHuin I n Il ypoBHen OTBETCTBEHHOCTU KONIMYECTBEHHbIM MPOrHO3 U3MEHEHWUM
rMApPOreosIorMyecknx yCrioBuii TEppUTOpUM YCTaHaBIMBAKOT A/ BbINOSIHEHUS CNeAyoLLnNX
pacyeToB:

- pacyeTa BOAONPUTOKOB B KOT/IOBAH,

- OLleHKUN YCTOMUYMBOCTU OCHOBaHMSI U OTKOCOB KOT/I0BaHAa, a TakXXe BO3MOXHOCTU NpOsSiBNEHUS
CydPhO3NOHHbBIX NPOLLECCOB;

- 060CcHOBaHUs HeO06X0AMMOCTU YCTPOMCTBA NPOTMBOPUNBTPALMOHHON 3aBeChl U ee rybuHbl;

- OLleHKU BAINSIHUS ApeHaXka Ha npunerarolime TeppUTopmun € onpeaeneHneMm pasMepos
AenpeccMoHHON KpUBOW;

oueHkKn bappaxHoro agdekTa;

- pacyeTa gaBneHuna nNoaA3€EMHbIX BOA Ha NoAoWBY CDYHD,aMEHTa;

OLEHKN BOAOMPUTOKOB K APEHAXy U onpeaeneHne 30Hbl ero BJINAHUA,
- OUEHKWM BbICOTbl 30HbI KannJiIApHOro BoAoHacCbIWEHNA.

5.4.17 BO3MOXHOCTb NpopbiBa HAaNoOpHbIMM BOAAMU Bblllesexawero Bo40YyNOPHOro rMHUCTOro
cno4d rpyHrta, noactniaaemMoro Cj1I0eM rpyHta ¢ HanopHbiIM1n BoAaMun, NpoBEPAIOT MO YC/I10BUIO

YWHO < YIIhOI (53)
rae y. - YAenbHblli BEC BOAbI, KH/M>;

Ho - BbICOTa Hanopa BoAbl, OTCHYUTbIBaeMas OT MoAOLBbI MPOBEPSAEMOro BOAOYMNOPHOro C/104 40
MaKCMMaJZibHOIro ypoBHA NoA3€MHbIX BOA, M,

Y1 - paCYeTHOe 3HayeHue yAenbLHOro Beca rpyHTa nposepsaemoro cnos, kH/m?;
ho - paccTosiHMe OT AHa KOT/IoBaHa [0 MOAOLIBbLI MPOBEPSIEMOro C/10s FPyHTa, M.

Ecnun ycnosue He yposneTBopseTcs, Heob6xoanMo npeagycMOTPETb B NMPOEKTE NCKYCCTBEHHOE
MOHMNXEHNE Hanopa BOAOHOCHOIO Cno4d (OTKaLIKa nnn YCTpOﬁCTBO caMoun3snmBaroLLnXxcsa CKBa)KMH).
McKycCTBEHHOE CHMXeHMe Hanopa rnoA3eMHbIX Bo4 AO0JIKHO 6bITb npeaycMoTpeHO Ha CpokK, B
TEYEHNE KOTOPOIro COOpyXeHune an06peTeT AOCTAaTO4YHYKO MaACCy U NMPOYHOCTb, obecneuunBatowme
BOCNPUATMUE HArpy3kKm OT Hamnopa noa3eMHbIX BOoA4, HO HE paHEE OKOHYaHUA pa60T no 06paTHOl7|
3acbinNKe rpyHTa B Nna3yxm KOT/iOBaHa.

5.4.18 MNpu NpoekTMpoBaHUnN PyHAAMEHTOB M NOA3EMHbLIX COOPYXEHUN HUXKE Nbe30METPUYECKOro
YPOBHS HaMopHbIX MNOA3eMHbIX BOA HEO6XOAMMO paccYMTbiBaTb UX AaBJieHWe U NpeaycMaTpuBaTh
MeponpusaTus, Npeaynpexaatolme ux nNpopbiB B KOT/I0BaHb!, BCNyUYMBaHWE AHA KOT/IOBaHa U
BCM/IbITUE COOPYXEHMS.



Mpwn 3anoxeHun CbYH,CI,aMeHTOB, a TakKXe Noa3eMHbIX COOPY)KeHMVI HWUXXE NbEe3OMETPUYECKOIO
YPOBHA NMOA3EMHbLIX BOA C/NIEAYET YUYUTbIBATb Cieayrowmne cny4yan:

- 3arnybneHune B rpyHT, NOACTUNAEMbIIA BOAOHOCHbLIM C/IOEM C HaMopHbIMKM BOAAaMW, KOraa
BO3MOXXEH NPOPbIB NOA3EMHbIX BOA B KOT/I0BAH, BbINOP rPYHTOB OCHOBAHWUS, MOABEM MOJIOB U
T.M.; B 3TOM C/ly4ae c/eayeT npeaycMaTpmBaTh MeponpuaTusl, CHUXawLmMe Hanop (Hanpumep,
OTKAuyKy BOJbl U3 CKBaXXMHbI), UM YBENINYMBATb NPUTPY3KY Ha 3asieratolumin B OCHOBaHMM TPYHT;

- 3arny6neHne B rpyHT BOAOHOCHOIO C/0s, KOrAa BO3MOXHbI Pa3pbiX/IEHNE FPYHTOB, pa3MbiBbl,
KOppo3usi U Apyrue noBpexaeHus hyHAAMEHTOB; B 3TOM C/lydae KPOME CHMXXEHUSI Harnopa MoXeT
npeaycMaTpuBaTbCs TakXe 3aKpernsieHne rpyHTos.

5.4.19 Ecnu npu NporHO3npyeMoM ypOBHE NOA3EMHbIX BOA, BO3MOXHO yXyAlleHune husnko-
MeXaHW4YeCKnUx CBONCTB MPYHTOB OCHOBaHWUs, pa3Butne HebnaronpusaTHbIX FrE0OrMYECKUX U
WHXXEHEPHO-Ie0I0MMYECcKMX NMpOLLECCOB, HapyLleHWe YC/I0BMA HOPMasbHOM 3KCnayaTaumm
NOA3EeMHbIX MOMELLEHNI U T.M., B NPOeKTe AO/HKHbI MpeayCMaTpMBaTbCsl COOTBETCTBYOLNE
3aWMTHbIE MEPONPUATUSA, B YACTHOCTHU:

- rmapoun3onaunsa noas3eMHbIX KOHCTDYKLLMVI;

- MeponpuaTUsi, orpaHMuyMBaloLWmne NoAbEM YPOBHS MOA3EMHbIX BOA, UCKIIIOYALOLIME YTEYKMN U3
BOAOHECYLUMX KOMMYHUKAUWUMA 1 T.MN. (ApeHax, NpoTUBOMUIbTPALMOHHbIE 3aBEChI, YCTPOMCTBO
cneuunanbHbIX KaHanoB Ana KOMMyHUKaUWii U T.4.);

- MEPONPUATUSA, NPENATCTBYOLLNE MEXAHUYECKON UK XUMUYeCcKon cyddo3nm rpyHToOB
(wnyHTOBOE OrpaxKaeHue, 3aKpenneHne rpyHTos);

- YCTpOVICTBO CTaLLMOHapHOVI ceTn HabnwaaTeNbHbIX CKBaXXWH ANs KOHTPO/14 pa3BUTUA NMpoLECCa
noaTtonjeHnd, CBoEBpEMEHHOE YCTPAHEHUNE yTEHEK U3 BOAOHECYLLNX KOMMYHMKaLlMVI nT.Aa.

Bbi6op 04HOrO MM KOMMNJIEKCa yYKa3aHHbIX MEPONPUATUIA AOSTKEH NMPON3BOANTLCA Ha OCHOBE
TEXHUKO-3KOHOMMWYECKOro aHasm3a C Y4eTOM MPOrHO3uMpyeMoro ypoBHS NOA3EMHbIX BOA,
KOHCTPYKTUBHbBIX M TEXHOJIOFMYECKNX 0COBEHHOCTEN, YPOBHS OTBETCTBEHHOCTU M pacveTHOro
CpOKa 3KcrnJjlyaTtaunm npoeKTUPYEMOro COOpPYXXeHMNs, HaAEXHOCTU N CTOMMOCTU BOAO3ALUNTHbBIX
MeponpusaTUiA 1 T.M.

B HeobxoanMbix cny4dadax Ha CtTagunn CTpouTeNnbCTBa U 3KCrJlyaTtaunn COOpPYyXeEHUA cneayeT
OCYLLECTBNATb FI/ILI,DOFGOJ'IOFVI‘-IGCKVIVI MOHUTOPUHI ANa KOHTPONA BO3MOXXHOIMO npoLuecca
noaTonaeHna Uan ocylweHmd, CBOEBpPEMEHHOIO NpeaoTeBpalleHNa yTedek n3 BogOHECYLNX
KOMMYHMKaLLMﬁ, npekpaweHna ninm yMmeHblleHn4A obbeMa oTKauek n T.4.

5.4.20 Ecnm noa3eMHble BOAbI UAW NMPOMbILL/IEHHbIE CTOKW arpeCcCUBHbI MO OTHOLLIEHMUIO K
MaTepuanam 3arnybsieHHbIX KOHCTPYKLUUIA UM MOMYT NOBbICUTb KOPPO3UIHYO aKTUBHOCTb
rFPYHTOB, AOJ/IKHbI NpeAyCMaTpMBaTbCS aHTUKOPPO3NOHHbIE MEPOMPUATUS B COOTBETCTBUN C
TpeboBaHuamu CHull 2.03.11.

5.5 PacueTt ocHoBaHuii no gedopMaymsam

5.5.1 Llenbto pacyeTta ocHOBaHui no aedopMaumamM aBASIETCS OrpaHUYeHne abComoTHbIX UK
OTHOCUTESNIbHbIX NEPEMELLEHUN TaKUMM NpeaenaMmun, Npu KOTOpbIX rapaHTUpyeTcss HopManbHas
3KCNyaTauns COOPYXEHUSA N HE CHUXKAETCS ero A0/rOBEYHOCTb (BCeACTBME NOSABNEHUS
HeaoNnyCTUMbIX 0CaA0K, NOABEMOB, KPEHOB, N3MEHEHMUI NPOEKTHbLIX YPOBHEN N NOAOXKEHUN
KOHCTPYKUWIN, pacCTPONCTB UX CoeanHeHur un T.n.). lNpu 3ToM MMeeTCs B BUAY, YTO NPOYHOCTb U
TPELWMNHOCTOMKOCTb (PyHAAMEHTOB U HaadYHAAMEHTHbIX KOHCTPYKLWA NPOBEPEHblI pacyeToM,
YUYUTbIBAKOLWMM YCUINUSA, KOTOPbIE BO3HUKAIOT NMPU B3aMMOAENCTBUN COOPYXEHUSI C OCHOBAaHUEM.

MpumeyaHue - MNMpu NPOEKTUPOBAHMN COOPYXXEHUN, PACMOOXEHHbIX B HENOCPEeACTBEHHOM
611M30CTU OT CYLLECTBYOLWUNX, HEO6XOANUMO YUUTbIBaTb AONONHUTENbHbIE AedopMaLnmn OCHOBaHUM
CYLLECTBYHOLLMX COOPYXEHUIM OT BO3AENCTBUS NMPOEKTUPYEMBIX COOpPYXeHun (cMm. 5.5.42).



5.5.2 JedopmMauunm oCcHOBaHUS Noapasfenstor Ha:

ocafku - gecdopMaunn, NPoONCXoasilime B pesynbTaTe YNJIOTHEHUS rPpyHTa Noj BO34ENCTBUEM
BHELWHWUX Harpy30K U B OTAENbHbIX C/ly4yasax cO6CTBEHHOrO Beca rpyHTa, HE COMPOBOXAatoLIMECs
KOPEHHbIM U3MEHEHWEM Ero CTPYKTYpbl;

npocaaku - gecdopMaumm, NPoOMCXoAsiLLne B pe3ysibTaTe YNJOTHEHUS U, KaK MPaBuU/io, KOPEHHOTO
N3MEHEHUSI CTPYKTYpPbl FPYHTa Noj BO34ENCTBMEM KaK BHELLIHMX Harpy3oK 1M CO6CTBEHHOro Beca
rPYHTa, Tak M AOMOSIHUTENbHbIX (haKTOPOB, TakKMX, HAaNpuMep, Kak 3amMaynmBaHne NpocagovyHoro
rpyHTa, oTTauBaHWe NeAoBbIX NPOC/IOEK B 3aMepP3LUEM rPyHTE U T.M.;

noabeMbl N OCagkn - D,ed)OpMaLl,MVI, CBA3aHHbIe C U3MeHeHueM obbemMa HEKOTOPbIX rPYHTOB Npw
N3MEHEHUU UX BNAXHOCTU UTUN BO3,£I,el71CTBVII/I XMMNYyeCKmnx BewecTtB (Ha6yxaHme n ycaAKa) n npun
3aMep3aHun BoAbl M OTTaMBaHUM Nbha B nopax rpyHTa (MOpo3Hoe nyvyeHune u oTTanBaHue
rpyHTa);

oceflaHua - aecdopMauUmnn 3eMHOI NMOBEPXHOCTU, Bbi3biBaeMble pa3paboTKoi Mosie3HbIX
NCKOMaeMbIX, USMEHEHMEM TMAPOreonorMYecknx yCnoBuin, MOHMXKEHNEM YPOBHSA MOA3EMHbIX BOA,
KapcToBo-cydhO3MOHHBIMK NMpoLeccaMu v T.n.;

ropu3oHTasIbHble NepeMeLleHns - gedopMalmm, CBsA3aHHble C 4ENCTBMEM rOPU30OHTasIbHbIX
Harpysok Ha ocHoBaHue (yHAAMEHTbI PachopHbIX CUCTEM, NOAMNOPHbIE CTEHbI U T.4.) UK CO
3HAUUTENbHBIMW BEPTUKAJIbHBIMU MEpPeEMELLEHMAMM NMOBEPXHOCTM NPW oCcefaHuaX, Npocaakax
rPYHTOB OT CO6CTBEHHOrO Beca v T.M.;

nposanbl - gedopMaLmm 3eMHOW MOBEPXHOCTU C HApPYLIEHNEM CMIOLHOCTU ITPYHTOB,
obpa3sytlowmecs BcreacTeue obpyLeHns TONWW MPYHTOB HaZ KapCTOBbIMW MOMOCTAMU, FOPHbIMU
BblpaboTKkaMn nnam 3oHaMm cydPpdo3MOHHOrO BbIHOCA MPYHTA.

5.5.3 Jedopmauunm oCHOBaHMS B 3aBUCUMOCTM OT NPUUYMH BO3SHUKHOBEHUS NoapasfenstoT Ha ABa
Buaa:

nepeblii - AedopMaLmm OT BHELIHEN Harpy3ky Ha ocHoBaHWe (0cafku, Npocagku,
rOPU30HTa/IbHbIE NMEPEMELLEHNS);

BTOPOM - Aedopmaumn, He CBA3aHHbIE C BHELIHEN Harpy3Koki Ha OCHOBaHME 1 NposiBisoLWmecs B
BUAE BEPTUKANbHbIX U TOPU30OHTaIbHbIX NEPEMELLEHNA NOBEPXHOCTM OCHOBaHUs (oceaaHus,
NpocajKn rpyHTOB OT COBCTBEHHOrO Beca, NoAbEMbI U T.M.).

5.5.4 PacuyeT oCHOBaHUIi No AedopMaLMsiM AOJDKEH MPOU3BOANUTLCSA UCXOAS U3 YC/TOBUS
COBMECTHOI paboTbl COOPYXEHMS U OCHOBAHMUS.

OedopMaunm oCHOBaHUA AOMNYCKAETCS onpeaensaTb 6e3 yyeTa COBMECTHOM paboTbl COOPYXEHUS U
OCHOBaHUS B CllydasX, OroBoOpeHHbIX B 5.2.1.

5.5.5 CoBMecTHast aecdopMaunsi OCHOBaAHWUS U COOPYXKEHUS MOXKET XapaKTepu3oBaTbCs:

- abcontoTHoM ocaakor (NOABLEMOM) OCHOBaHUSA S OTAeNbHOro dyHAaMeHTa;

- CpeAHen 0CafKoM OCHOBaHUS COOpPYXeHnsa

- OTHOCUTESNIbHOM pa3HOCTbIo 0cafoK (NoaAbeMoB) ABYX dyHAaMeHToB As/L (L - paccTosHue mexay
dyHOoameHTamMn);

- KpeHOM dyHAaMeHTa (CoopyXeHuUs) i;

- OTHOCUTENbHbIM Npornbom mnm Beirmbom f/L (L - AnnHa oaHO3HAUYHO M3rmbaemMoro yyacrtka
COOpPYXeHns);



- KPMBU3HOM M3rmMbaeMoro yyacTtka COOpyXeHus;
- OTHOCUTESbHbIM YI/I0OM 3aKpYUYMBaHUSA COOPYXKEHUS;
- FOPU30HTaNbHbIM NepeMelleHneM pyHaaMeHTa (COOpYXeHUS) Uy.
5.5.6 PacueTt ocHoBaHui no aedopMaumsm NpomM3BOASAT UCXOAS U3 YCNIOBUS
S<S, (5.4)
roe S - coBMecTHasa gedopMaumsa OCHOBaHMS U COOPYXEHUS;

S. - NpeaenbHOe 3Ha4YeHne COBMeCTHON AedopMaunm OCHOBaAHMSA U COOPYXEHMS,
yCTaHaB/MBaeMoe B COOTBETCTBUU C ykaszaHusamn 5.5.46-5.5.50.

MpnMedaHus

1 lna onpepeneHns coBMecTHOn aedopMaumm OCHOBAHUS U COOPYXXEHNA S MOTYT MCNOJSIb30BaTbCS
MeToAbl, YKa3aHHble B 5.1.4.

2 B HeobxoamMMbIxX cnydasix Asist OLEeHKM Hanps>XeHHOo-AedhopMMPOBaHHOIO COCTOSIHUSA
KOHCTPYKLMIN COOPYXEHUI C YUETOM ASIUTENbHbIX NPOLIECCOB M MPOrHO3a BPEMEHM KOHCOANAALMNK
OCHOBaHWSA crneayeT NpoM3BOAMTbL pacyeT 0CaA0K BO BPEMEHMU.

3 Ocafku 0CHOBaHMs, NPOUCXOAsLLME B MpoLecce CTpouTeNbCTBa (HanpuMep, ocaaku oT Beca
Hacblnein ao ycTpolictBa yHAaMeHTOB, 0CaAKM A0 OMOHOIMYMBAHUS CTbIKOB CTPOUTENbHbIX
KOHCTPYKLMIA), ONYCKAETCs HE YUUTbIBATb, €C/IM OHW HE BAUSIIOT Ha 3KCM/yaTauUOHHYIO
NPUroAHOCTb COOPYXXEHWUNA.

4 Mpun pacyeTe OCHOBaHM No aedopMaunaMm He0b6X0AMMO YUnNTbIBATb BO3MOXHOCTb U3MEHEHUS
KaK pacyeTHbIX, TaK U npeaenbHbiX 3Ha4YeHnn gedopMaumii OCHOBAHUS 3a CYET NMpUMeHeHUs
MeponpusaTUiA, yKasaHHbIX B nogpasgene 5.8.

5.5.7 PacueTHasa cxema OCHOBaHus, UCMOb3yeMas AJst onpeaenieHns COBMeCTHOM aedopMaumm
OCHOBaHWA U COOPYXeEHUS, AO/MKHA BbIBMpaTbCA B COOTBETCTBUU C YKasaHuamum 5.1.6.

PacueTt gedopmMauunii oCHOBaHUS NMpU CpeAHEM AaBJ/IEHUMM NoA4 NOAOWBON pyHAAMeHTa p, He
NMpeBbILALWEM pacyeTHoe conpoTuBaeHme rpyHTa R (cM. 5.5.8) cneayeT BbINOAHATb, NPUMEHSS
pacyeTHY CXeMYy B BUAE NIMHENHO AedopMMpyeMoro nonynpoctpaHcTea (cM. 5.5.31) ¢ ycnoBHbIM
OrpaHNYyeHueM rnybumHbl cokmmaemon Tonwm He (cm. 5.5.41).

MpuMeyaHue - JedopMaunm 0CHOBaHUS PEKOMEHAYETCS ONpeaensTb C YYETOM U3MEHEHUS
CBOWCTB FPYHTOB B pe3y/ibTaTe NPUPOAHbIX U TEXHOTEHHbIX BO3AENCTBUIA Ha rPYHTbI B OTKPLITOM
KOT/I0BaHe.

OnpepneneHne pacyeTHOro CONMpOTUBIEHNS FPYHTa OCHOBaHUSA

5.5.8 MNpwu pacueTte gedopMaumnii oOCHOBaHMUS C UCMONb30BAHNEM PACUYETHOMN CXeMbl, YKasaHHOI B
5.5.7, cpeaHee AaBneHve nod noJowBoi yHAAMeHTa p He AO/IXHO NpPEeBbIWaTb pacyeTHoe
COMPOTMBIEHWNE FPYHTa OCHOBaHUA R, onpeaensiemoe no dopmMysne

» (5.5)

FAE Ye1 U Yoo - KO3 MUUMEHTLI YC/I0BUIM paboTbl, NpUHUMaeMble no Tabnuue 5.2;



k - KO3(DDULMEHT, MPUHUMAEMBIN PaBHbIM eAUHULIE, €C/TU MPOUYHOCTHbIE XapaKTEPUCTUKU FPYHTa
(9 ¥ C) onpeaeneHbl HEMNOCPEACTBEHHBLIMM UCMbITAHUAMMK, U k = 1,1, €Cnn OHU NPUHATBLI MO
Tabnmuam npunoxerHus I;

M,, Mg, M¢ - KO3 DUUMEHTbI, MPpUHMMaeMble no Tabnuue 5.3;

K, - KOadhPULNEHT, NMPpUHUMAEMbIVY paBHbIM eanHuue Nnpu b < 10 M; k, = zo/b + 0,2 npu b > 10 M
(3pecb zp = 8 M);

b - wupwnHa nogowsel dyHaameHTa, M (Npy 6eTOHHON UK WebeHOoUYHOM NoAroToBKe ToAWKMHOM h,
aonyckaeTcs yBenumuumeaTtb b Ha 2h,);

vir - OcpefiHeHHoe (cM. 5.5.11) pacyeTHoe 3HauyeHMe yAenbHOro Beca rpyHTOB, 3aneraloLmnx Huxe
noJowWBbl PpyHAaMeHTa (MPU HaAUYMKM NOA3EMHBIX BOA ONpeaensieTcs C y4eToM B3BELUMBAIOLLErO
aeicteua Boabl), kKH/M?;

- TO Xe, AN FPYHTOB, 3a/eramnLUnX Bbllie NoAoWwBbLI dyHAaMeHTa, KH/M?;

Ci; - pacyeTHOe 3Ha4YeHue yaesbHOro CUuenjieHnsl rpyHTa, 3aeratmLwero HermnocpeacTBEHHO Mo,
nogowsori dyHpameHTa (cm. 5.5.11), kMa;

d; - rnybuHa 3anoxeHusa dyHaaMeHToB, M, 6ecnoaBasibHbIX COOPYXEHWUI OT YPOBHS MNIAHUPOBKU
Wnun npmeeaeHHas rnybuHa 3anoXeHns Hapy>XHbIX U BHYTPEHHUX PyHAAMEHTOB OT noja noasana,
onpeaensemas no dopmyne (5.6). Mpn NAnTHbIX PyHAaMeHTax 3a d; NIPUHUMAOT HaUMeHbLUee
paccTossHMe OT NOoAOLBbI NANTbI A0 YPOBHS MJIAHUPOBKU;

dy - rnybuHa nogBana, paccTosiHne OT YPOBHS MJaHMPOBKM A0 nona nogsana, M (4ns
COOpPYXEHWU C NoABAsIOM rNyONHOM CBbIWE 2 M MIPUHMMAEIOT PABHbIM 2 M);

d; = hg + hepye/ , (5.6)
30€ecb hg - TONWMHA CNos rpyHTa Bbille NOAOLWBbI PyHAAMEHTa CO CTOPOHbLI MoaBana, M;
he - TONWMHA KOHCTPYKLMKW Nona nogsana, M;
e - PACYETHOE 3HaYeHMe yaenbHOro Beca KOHCTPYKLMM nona noasana, kH/m>;
Mpu 6eToHHOM UNKn WebeHoOYHOM NoaroToBKE TOMWMHOMN h, AonyckaeTca yBennumneatb d; Ha h,,.
MpnMeyvaHus

1 ®opmyny (5.5) gonyckaeTtcs npuMeHaTb npu noboi dopme dyHAaMeHTOB B nnaHe. Ecnu
nogowBa pyHaameHTa umeet GOpMy Kpyra Uam npaBuUIbHONO MHOMOYroJfibHMKA Mowaabio A,

3HayeHne b NMPUHNMAIOT paBHbIM

2 PacueTHble 3HaueHus yaenbHOro Beca rpyHToOB M MaTepuana nona noasana, BXoAsallue B
dopmyny (5.5), AonyckaeTcs MpUHMMaTb PaBHbIMU MX HOPMATUBHbLIM 3HAYEHUSAM.

3 PacyeTHOE COMpOTUB/IEHME IPyHTa NMpU COOTBETCTBYHOLWEM 060CHOBaHUN MOXET 6biTh
YBE/IMUYEHO, €CIN KOHCTPYKUMNSA ddyHAaMeHTa yy4dllaeT yC/I0BUSl ero COBMECTHOW paboTbl C
OCHOBaHWeM, Hanpumep, hyHAaMeHTbl NPEPLIBUCTbIE, LENEBbIE, C MPOMEXYTOYHOWM MOArOTOBKOW
n ap.

4 na dyHAAMEHTHbIX NAUT C YINOBbIMU Bblpe3aMu pacyeTHOe CONpPOTUBIIEHUE FPYHTa OCHOBaHUSA
OOMyCKaeTcs yBenmunBaTb, NpMMeHsa KoadduumeHT ky no Tabnuue 5.4.



5 Ecnn d; > d (d - rnybuHa 3anoxeHuns dyHaaMeHTa OT YpPOBHS niaHnposku), B dopmyne (5.5)

npuHumatot d; = d mn d, = 0.

[pPyHTBI

Tabnuua 5.2

KoadhdUUMEHT ., OIS COOPYXEHUN C
YKECTKOW KOHCTPYKTMBHOWM CXEMOW Mpwu
KoahdWUMEHT | orHoweHM ANUHBI COOPYXKEHUS AN €ro

MpnMedaHus

Ve oTCeka K BbicoTe L/H, paBHOM
4 n 6onee 1,5 n meHee

KpynHoo6/10MO4YHbIE C
rnecyaHbIM 3anoJHUTENEM U

1,4 1,2 1,4
neckn, Kpome MesikKux um
nblaeBaTbIX
lMeckn Menkune 1,3 1,1 1,3
lMecku NbineBaTble:
MasioB/IaXHble U BJlaXHble 1,25 1,0 1,2
HacbIWEHHbIE BOAOM 1,1 1,0 1,2
[NMHUCTBIE, a Takxe
KpYNHOO6/10MO4HbIE C
FMUHUCTBIM 3aN0SIHUTENEM C 1,25 1,0 1,1
rnokasaTeneM TeKy4yecTu rpyHTa
mnu 3anonHutens I, < 0,25
To xe, npn 0,25 < I, <0,5 1,2 1,0 1,1
To xe, npu I, > 0,5 1,0 1,0 1,0

1 K COOpY>XEHUSM C XKECTKOW KOHCTPYKTUBHOWM CXEMOIN OTHOCSIT COOPYXXEHMUS,
KOHCTPYKLMM KOTOPbIX CreunanbHO NpucnocobsieHbl K BOCNPUSTUIO YCUAUIA OT
AedopMaumm OCHOBaHWiM, B TOM UYMC/e 3@ CYET MEPOMNPUATUI, YKasaHHbIX B noapasaene

5.8.

2 [Ansa 34aHniA € TMBKON KOHCTPYKTMBHOM CXEMOW 3HayeHue KoadhduumneHTa v,

NMPUHUMAIOT paBHbIM eANHUNLE.

3 Mpyn NpoMeXyTo4uHbIX 3Ha4YeHnsax L/H koadprnuneHT y., onpeaensioT MHTepnonsumen.

4 1N pbIX/bIX NECKOB Y1 U Yo MPUHUMAIOT PaBHbIMU eANHMLE.

Yron BHyTpPeHHero KoappunumenTs

TpeHus o, rpaa. My Mq M,
0 0 1,00 | 3,14
1 0,01 | 1,06 @ 3,23
2 0,03 | 1,12 | 3,32
3 0,04 1,18 3,41
4 0,06 | 1,25 | 3,51
5 0,08 1,32 | 3,61
6 0,10 | 1,39 | 3,71

Yron BHYTpeHHero
TPeHUs ¢, rpaa.

23

24

25

26

27

28

29

Tabnuua 5.3
KoadbdurumeHTsl

My Mq M.

0,69 @ 3,65 6,24
0,72 A 3,87 | 6,45
0,78 | 4,11 6,67
0,84 4,37 | 6,90
0,91 | 4,64 7,14
0,98 | 4,93 7,40
1,06 | 5,25 7,67



7 0,12 1,47 3,82 30 1,15 | 5,59 7,95

0,14 1,55 3,93 31 1,24 5,95 8,24

0,16 1,64 4,05 32 1,34 6,34 8,55
10 0,18 1,73 4,17 33 1,44 6,76 8,88
11 0,21 1,83 4,29 34 1,55 7,22 | 9,22
12 0,23 | 1,94 4,42 35 1,68 7,71 9,58
13 0,26 | 2,05 4,55 36 1,81 8,24 9,97
14 0,29 2,17 4,69 37 1,95 8,81 10,37
15 0,32 2,30 4,84 38 2,11 | 9,44 10,80
16 0,36 2,43 | 4,99 39 2,28 10,11 11,25
17 0,39 2,57 5,15 40 2,46 10,85 11,73
18 0,43 2,73 5,31 41 2,66 11,64 12,24
19 0,47 2,89 5,48 42 2,88 12,51 12,79
20 0,51 3,06 5,66 43 3,12 13,46 13,37
21 0,56 3,24 5,84 44 3,38 14,50 13,98
22 0,61 3,44 6,04 45 3,66 15,64 14,64

5.5.9 OnpeneneHne pacyeTHOro CONMpPOTMUBIIEHNS OCHOBaHMIM R, CNOXEHHbIX PbIX/IbIMUA NEeCKaMy,
OOJIHKHO BbIMNOSTHATLCS HA OCHOBE CneunasnbHbIX UcclenoBaHuii. 3HadyeHne R, HageHHoe ans
pbixfbiX neckos no dopmyne (5.5) npn v = 1 Ny, = 1 nnm no ykasaHmsam 5.5.13, AOKHO
YTOUHATLCS MO pe3ynbTaTaM UCNbITaHMI wWTamMna (He MeHee Tpex). Pasmepbl n popMa wTamna
ﬂ,g)‘l)KHbl 6bITb 61M3KMMK K POPMe M pa3MepaM NpoekTMpyeMoro dyHaaMmeHTa, HO He MeHee 0,5
M-,

5.5.10 3HaueHune R BbIUNCASAIOT Ha rnybuHe 3anoxeHus dyHaaMeHTa, onpeaensieMon OT YPOBHS
NJIaHMPOBKU CPE3KOM MU NOACHINKON; B NOC/AEeAHEM Cllyyae B NPOEKTE AO/HKHO BbiTb OrOBOPEHO
TpeboBaHne 06 yCTpOMCTBE HaCbINW A0 NPUNOXKEHUS NOSHOWM Harpy3sku Ha yHAaMeHThI.

JonyckaeTca npuHUMaTb rnybuHy 3anoxeHus dyHaaMeHTa oT nosa noasana MeHee 0,5 M, ecnu
YAOBJ/IETBOPSETCS pacyeT Mo HecyLlen CnocobHOCTH.

5.5.11 PacyeTHble 3Ha4YeHus @, Cip, U v ONpeaensoT nNpu A0BEPUTENbHON BEPOSTHOCTU a,
npuHMMaemon ans pacdetoB no II npeaenbHOMy cocTosiHMIO paBHon 0,85. YKasaHHble
XapaKTePUCTUKU HaxXoasAT AN CNOS rpyHTa TONWMHOM Z HMXe NoAoWwBbl pyHAaMeHTa: z = b/2
npub <10Munz=2z+0,1lbnpub>10m (3aecb z; = 4 m).

Ecnu Tonwa rpyHTOB, pacrnosioXXeHHbIX HUXe noaowsbl hyHAAMEHTOB WM Bbille ee,
HeogHOpoAHa Mo rnybuHe, TO NPUHMMAlOT CpeAHEB3BELLUEHHbIE 3HAYEHNS €€ XapaKTeEPUCTUK.

5.5.12 Mpun HasHavyeHun koaddurumeHTa ycnosum paboTel v, B dopmyne (5.5) cneayet umetsb B
BUAY, YTO K YNC/Y 34aHUNA N COOPYXKEHUN C XKECTKOM KOHCTPYKTUBHOM CXEMOW OTHOCATCS:

- 34aHNA NaHesibHblE, 6/104HbIE U KUPMNYHbIE, B KOTOPbIX MeXAy3TaXXHble NepeKkpbiTUA
onnparTCa No BCEMY KOHTYPY Ha nonepe4vyHblie U NpoaosibHblE CTEHbI UJIN TOJIbKO Ha MNMonepeYyHble
HEeCyLwmne CTeHbI Npn MasioM UX LWare;

- COOpYyXXeHust Tuna 6alleH, CUIOCHbIX KOPMYCOB, AbIMOBbLIX TPY6, AOMEH U Ap.

5.5.13 MNpeaBaputenbHblie pa3Mepbl GyHAAMEHTOB Ha3HaYalT MO KOHCTPYKTUBHbLIM
CO0bpaXxKeHMsAM UIN Ucxoas U3 TabnmMuHbIX 3HAYEHUN PACUYETHOrO COMPOTUBIIEHUS FPYHTOB
OCHOBaHus Ry B COOTBETCTBMMU C npuioxenmeM [l. 3HavyeHnsamMm Ry AonycKaeTcs Takxke
Mos1b30BaTbCH A1 OKOHYaTEeNbHOro Ha3HayeHUs pa3MepoB yHAAMEHTOB coopyxeHui III ypoBHS
OTBETCTBEHHOCTW, eC/iM OCHOBaHWE CNIOXXEHO ropu3oHTasbHbIMK (YKNOH He 6onee 0,1),



BblAEP>XXaHHbIMM MO TOJILLMHE C/IOSIMU FPYHTA, CXKMMAEMOCTb KOTOPbIX HE U3MEHSAETCa U npeagenax
rnybuHbl, paBHOWM ABOWHON WKWpPUHE Hanbonbwero ¢gyHAaMeHTa, cynTas OT ero NoAoLWBbI.

5.5.14 PacuyeTHOe CoMpoTUB/IEHME R OCHOBAHMUA, CNOXEHHOIO KPYMHOO6/0MOUHBIMU rpyHTaMu,
BblUMCAAOT Mo dopMyne (5.5) Ha OCHOBe pe3y/bTaToB HEMOCPEACTBEHHbIX OnpeaeneHnit
MPOYHOCTHbIX XapaKTEPUCTUK IPYHTOB.

Ecnu copepxaHue 3anonHmtensa npesbiwaeT 40%, 3Ha4yeHne R Ans KpynHOO6/0MOYHbBIX FPYHTOB
JonyckaeTcs onpenensaTb NO XapakTepucTukaM 3anosHUTenNS.

5.5.15 PacueTHoe conpoTuBAEHME FPYHTOB OCHOBaHMUS R B ciiydae nx yrnjaoTHEHUS Un
YCTPOMCTBaA rPYHTOBbLIX NOAYLWEK AO/IHKHO ONpeaenaTbCs NCXoas U3 3a4aBaeMbiX NPOEKTOM
pacyYeTHbIX 3Ha4YeHUN HPU3NKO-MEXAHNUYECKNX XapaKTEPUCTUK YMIIOTHEHHbIX FPYHTOB.

5.5.16 [Ana neHTO4YHbIX PyHAAMEHTOB, KOrAa WMPUHA TUMOBbIX COOPHbIX Xene306eTOHHbIX MANT
COBMNafaeT C LWWMPUHOW, NONYYEHHOM MO pacyeTy, MOryT 6biTb MPUMEHEHbI NAUTbI C YIIOBbIMU
Bblpe3amu.

5.5.17 JleHTO4YHble pyHAAMEHTbI MOTYT NPOEKTUPOBATLCSA C NPEPbLIBUCTON YKAAAKOW NAUT
(npepbiBUCTbIE PYHAAMEHTHI).

PacueTHoe conpoTMBAeHMe rpyHTOB OCHOBaHUA R Ans npepbiBUCTbIX DYHAAMEHTOB onpeaensoT
KaK ons N€HTOYHbIX PyHAAMEHTOB Mo yKasaHuaMm 5.5.8-5.5.11 ¢ noBbilWeHMEM 3HaYeHUa R
KoapdbumumeHToM Ky, NpuHMMaeMbiM No Tabnuue 5.4.

Tabnuua 5.4

KoadduumeHT ky Ans rpyHTOB

neckn (KpoMe pbixabliX) Npu KoadbduumeHTe NOPUCTOCTU
e

Bua dyHAQMEHTHbIX NAUT e<0,5 e=06 e>0,7

rMMHUCTbIE MPU NoKasaTene Teky4dectu I,

I|_ < 0 IL = 0,25 I|_ > 0,5
MpaMoyronbHble 1,3 1,15 1,0
C yrnosbiMu Bbipe3aMu 1,3 1,15 1,15

MpnMeyvaHus
1 Mpu NpOMEXYTOUHbIX 3HAYEHUAX e U I KoadbPunumneHT ky onpeaenstoT MHTepnonsaunen.

2 [na nAnT € yrnoBbiMK Bblpe3aMn KoapduumeHT Ky y4nTbiBaeT nosblilweHne R B
COOTBETCTBUM C NpuMeyaHmem 4 Kk 5.5.8.

5.5.18 MNpepbiBUCTbIE (yHAAMEHTbI C NMOBbILLEHWNEM PAaCYE€THOro CONPOTUBIIEHNS OCHOBAHUS He
peKkoMeHAayoTCA:

- B FPYHTOBbIX YCN0OBUAX I Tnna no npocafgoyHOCTU NMpU OTCYTCTBUM NOBEPXHOCTHOMO YNJOTHEHUS
rpyHTa B npeaenax AedbopMmnpyeMomn 30Hbl;

- Npun cercMmyHocTn 7 6annoBs 1 6onee.

5.5.19 Mpwu ycTporicTBe NpepbIBUCTbIX PyHAAMEHTOB TakXXe MOryT NPUMEHSATbCA NAUTbI C
YF0BbIMU Bblpe3aMn 3a UCKIIOYEHMEM CreayloWwmX Crly4Yaes:

- Npn 3aieraHnn noa noaoLwBoOM qJYH,D,aMeHTOB PbIXNIbIX MECKOB,;



- NPU CENCMUYHOCTM parioHa 7 6annoB 1 6onee (B 3TOM Clly4yae MOXHO MNPUMEHATb NAUThI C
YyrN0BbIMW Bbipe3aMu, yKnaabiBas UX B BUAE HENPEpPbIBHOM NIEHTbI);

- NPV HEPABHOMEPHOM HamnacTOBaHUU rPyHTOB B NMpefenaxX COOPYXEHUS;

- NPpU 3aJ1eraHnmn HMXxe noaoLlBbI CDYH,D,aMeHTOB FWHUCTBIX FPYHTOB C NOKasaTeneM Tekydectu I,
> 0,5.

5.5.20 Mpu coBnageHun wupmnHbi TUNOBOW COOPHON Xene3obeTOHHOWN M/IUThI C LUMPUHOM
dyHOoaMeHTa, NoSy4YeHHOM Mo pacyeTy, NAUTbl NPSAMOYronbHOW HOPMbI U C YINOBbIMU Bblpe3amMu
YKNaablBalOT B BUAE HEMNPEPbIBHOM NEHTbl. B 3TOM cnyyae pacyeTHOe CONpOTUBIIEHUE rPyHTa
OCHOBaHuA R, BbluncneHHoe no gopmyne (5.5), MoxeT 6bITb MNOBbILEHO B COOTBETCTBUU C
pekomeHaaunsamm 5.5.24.

Mpwn HecoBnNaZeHUM WNPUHbI QyHAAMEHTA, NOSTYYEHHOM MO pacyeTy, C LWMPUHOM TUMOBOW
cbopHON NNNTLI, MPOEKTUPYIOT NpepbiBUCTbIE DYHAAMEHTbI. [1na npepbIBUCTbIX HYHAAMEHTOB,
NpOeKTUPYeMbIX C MOBbILLEHWEM pacYeTHOro CONPOTUBNEHNS OCHOBAHMUS, BbIYMCIEHHOIO NO
dopmyne (5.5), koadbduumMeHT NoBbILLEHMS HE A0SIXKEH 6biTb 60/blUe 3HAaYEHNN, NPUBEAEHHbIX B
Tabnuue 5.4, a onsa nanT NpAMoOyronbHOM GOpMbl, KPpOME TOro, He A0/MKeH 6biTb 6onblue

Ko dbumumneHTa npuesegeHHoro B Tabnuue 5.5.

Tabnuua 5.5
PacueTHas PacueTHas
wmpnra WnpuHa WNpUHa WnpunHa
NEHTOUHOMO npepbIBUCTOro NEHTOUHOMO npepbIBUCTOro
dyHAameHTa by, M dyHAameHTa by, M
dyHAamMeHTa b, M dyHAaMeHTa b, M
1,3 1,4 1,07 2,3 2,4 1,1
1,5 1,6 1,11 2,5 2,8 1,17
1,7 2 1,18 2,6 2,8 1,15
1,8 2 1,17 2,7 2,8 1,12
1,9 2 1,09 2,9 3,2 1,13
20 2,4 1,18 3 3,2 1,11
2,2 2,4 1,13 3,1 3,2 1,09

5.5.21 Ana ¢dyHAAMEHTOB C MPOMEXYTOUYHOM NMOAroTOBKOM NMepeMeHHOM XeCTKOCTU pacyeTHoe
CONpOTMBNEHNE FPYHTa OCHOBaHMSA noj 6eToHHOM YacTbio onpeaenstoT no ¢opmyne (5.5). Mpu
3TOM pacyeTHoe COMpOTUB/IEHME rPyHTa OCHOBaHUSA noj 6eToOHHON YacTblo pyHAaMeHTa
NpuHUMaroT He MeHee 2R.

5.5.22 PacyeT ocaZKu IEHTOYHbIX C YIIOBbIMW Bbipe3aMn 1 NpepbIBUCTbIX PyHAAMEHTOB
NpoM3BOAST KakK pacyeT CMJIOWHOM0 JIeHTOYHOro hyHAAMeHTa Ha cpefHee faBrieHne, OTHECEHHOe
K obwel nnowaaun dyHAaMeHTa, BKOYAs NPOMEXYTKU MeXAy M/IMTaMm U yriioBble Bblpesbl.

5.5.23 MNpu yBENMYEHMM HArpy30K Ha OCHOBaHME CYLLECTBYOLWMX COOPYXEHUI (HanpuMep, npu
PEKOHCTPYKLUMM) pacyeTHOE COMPOTUBIEHUE FPYHTOB OCHOBAHUS AOJ/IKHO NMPUHUMATLCS B
COOTBETCTBUM C AAHHBIMU 06 UX PU3NKO-MEXAHUUYECKUX CBOMCTBAX C YYETOM TUMA U COCTOSIHUS
¢byHOaMeHTOB 1 HaadyHAAMEHTHbIX KOHCTPYKLUMWIA COOPYXKEHUS, MPOAO/IXKUTENBHOCTLIO €ro
3KCN/lyaTauum, 0XuaaeMbixX AOMOSTHUTENbHbIX 0CAA0K NPU YBENIMUYEHUM Harpy3oK Ha dyHAaMeHTbl
N UX BANSIHUS HA NPUMbIKAlOLWME COOPYXKEHMUS (CM. noapasaen 5.7).

5.5.24 PacuyeTHOe ConpoTuBAEHME rpyHTa OCHOBaHMA R, BbluncneHHoe no dopmyne (5.5), moxeTt
6bITb NOBbILLEHO B 3aBMCMMOCTM OT COOTHOLLUEHMS pacYETHON 0CaAKN OCHOBaHMSA S (Mpu AaBEHUN
p, paBHoM R) 1 npeaenbHon ocagku s, (5.5.46-5.5.50).

PekomeHpayeTcsa npuHuMaTes crnegyroime 3HadyeHus rnoBbILLEHHONO0 pacyeTHOro ConpoTuBerHns Ry:



a)npus<0,4s, R, = 1,2R;

6) npnus=>0,7s, R, = R;

B) npu 0,7s, > s > 0,4s, R, onpenensatoT MHTEPNONSLUMEN.
Mpu cooTBeTCTBYOWEM 060CHOBaHUM gonyckaetcsa npu s < 0,4s, npuHnmaTtb R, = 1,3R.

YKa3aHHOe NoBbIlEHME AABIEHUSA HE A0/KHO Bbi3biBaTh AedopMaLMmM OCHOBaHUSA cBbille 80%
npefesibHbIX M MPEBbIAaTh 3HAaYEHME AaB/EeHUSA U3 YCIOBUA pacyeTa OCHOBAaHWUS MO HecyLlen
CNoCO6HOCTU B COOTBETCTBMM C TpeboBaHUSMM noapasaena 5.6.

5.5.25 Mpu Hannunm B Npeaenax CXMMaeMon TO/LWM OCHOBaHUS Ha rnybuHe z oT NoAOLWBbI
dyHAAMEHTa CNosa rpyHTa MeHbLUEer NPOYHOCTM, YEM NPOYHOCTb MPYHTA Bblllenexalnx cloes,
pa3sMmepbl dyHAAMEHTa AO/KHbI Ha3HAYaTbCAa TakMMK, 4YTOObI A4S CYMMapHOro HanpsXeHus a,
obecneymBanoch ycnosue

6; = (0zp = 0z) + 0,9 <R, (5.7)

FA€ Ozp, Oz W Oyq - BEPTUKASIbHBIE HAMPSXKEHNA B rPyHTE Ha rnybuHe z oT noAoLwsbl dyHAaMeHTa
(cMm. 5.5.31), kMa;

R, - pacyeTHoe CONpoOTUBJIEHWE TPYHTA NOHMXKEHHOM NpoYHOCTH, Kla, Ha rnybuHe z,
BbluMcneHHoe no dopmyne (5.5) ong ycnoBHOro yHaaMeHTa WUpuHom b,, M, paBHON:

. (5.8)
rae A, = N/o,; a = (1 - b)/2,
3pecb N - BepTMKanbHas Harpyska Ha OCHOBaHue OT PyHAaAMeHTa;
| n b - cooTBETCTBEHHO ANMHA M WnpunHa dyHaaMeHTa.
(U3meHeHHasn peapakuus, Monp.2008)

5.5.26 [laBneHune Ha rpyHT y Kpasi NOAOLWBblI BHELLEHTPEHHO HarpyxeHHoro dyHaaMeHTa
(BbIYMCNEHHOE B NPEANOSIOXEHNN NIMHEMHOIO pacnpeaeneHns gaBeHns noa noaoLwBomn
dyHAAMEHTa NpU HarpysKax, MPpUHUMaeMbiX AN pacyeTa OCHOBaHUN no gedopmauymsam), Kak
npaBuIo, AO/HKHO ONpeaensaTbCs C y4eToM 3arnybneHns @yHaaMeHTa B FPYHT U XXECTKOCTH
HaadyHAAMEeHTHbIX KOHCTpYyKumMin. Kpaesoe aaBneHne npu AencTBumn nsrnbatowero MOMeHTa
BAOJIb KaXA0M ocu pyHAAMeHTa He A0/KHO npesbiwaTtb 1,2R 1 B yrnoson Touke - 1,5R (3aecb R
- pacyeTHOe COMpOTUBJIEHNE FPyHTa OCHOBaHWS, ONpeaesiieMoe B COOTBETCTBUM C TpeboBaHUAMMU
5.5.8-5.5.25).

5.5.27 MNpwn pacyeTe BHELEHTPEHHO Harpy>XXeHHbIX PyHAaMEHTOB 3MOPbl AaBNEHUN MOTYT 6bITb
TpaneuneBuaHbIe U TPEYrosbHble, B TOM UMC/1e YKOPOUYEHHOWN ASINHbI, 0603HaYarLWmne Kpaeson
OTpbIB NMOAOLWBbI MdYHAAMEHTA OT FPyHTa NPU OTHOCUTENIbHOM 3KCLEHTPUCUTETE
paBHoaencTBytowen e 6onee |/6 (pucyHok 5.1).



a-r - Npu OTCYTCTBUM Harpy30K Ha MNOJbl; A-3 - NPWU CMJIOWHOM paBHOMEPHO pacrnpeaeneHHomn
Harpy3Ke WHTEHCUBHOCTbIO 4; @ U 4 - NpU LeHTpasibHON Harpy3ke; 6 1 e - Npu aKCcLeHTpUcuTeTe
Harpyskme < |I/6;Bux -npne =1/6; rnus-npue > 1/6 (C HaCTU4YHbLIM OTPbIBOM pyHOAAMEHTa OT

rpyHTa)

PucyHok 5.1 - 2ntopbl gaBneHuin No nogowee PyHAAMEHTOB NPU LIEeHTPasibHOM M BHELEHTPEHHOMN
Harpyskax

Ons dyHOaMeHTOB KOMOHH 34aHWNi, 060pyA0OBaHHbIX MOCTOBbIMU KpaHaMu rpy30noabeMHOCTbIO 75
T 1 BbllWe, a Takxe Ansd GdyHAAMEeHTOB KOMOHH OTKPbITbIX KPAaHOBbIX 3CTakag npu KpaHax
rpy30noabeMHOCTbIO CBbilWe 15 T, o coopyxeHuii 6aweHHoro Tuna (Tpyb, AOMEH U Apyrux), a
TakXe Ans BCexX BUAOB COOPYXXEHUN MpU pacyeTHOM COMNPOTUBAEHUM FPYHTaA OCHOBaHUA R < 150
klMa pa3Mepbl GyHAAMEHTOB PEKOMEHAYETCS Ha3HayaTb TakMMK, 4Tobbl aNtopa AaBfieHMM bbina
TpaneuneBnAHON, C OTHOWEHNEM KpaeBblX A4aBNEHUN Pmin/Pmax > 0,25.

B ocTtanbHbIX cnyvasax ans dyHAaMeHTOB 34aHUM C MOCTOBbIMW KpaHaMu AONyCKaeTcs
TpeyrosibHasi antpa C OTHOCUTENbHbIM 3KCLLEHTPUCUTETOM PaBHOAENCTBYIOLWEN €, paBHbIM |/6.

Ons dyHpameHToB 6€CKpaHOBbIX 34aHWIA C MOABECHBbIM TPAHCMOPTHBLIM 060pyAOBaHMEM
[ornycKaeTcs TpeyronbHas antopa AaBNeHUI C Hy/1eBOM OpANHATOM Ha paccTosiHum He 6onee 1/4
AJNIVHbBI NOAOLWBbLI PyHAAMEHTa, YTO COOTBETCTBYET OTHOCUTENBbHOMY 3KCLIEHTPUCUTETY
paBHOAENCTBYOLWEN e He 6onee |/4.



Tpe6OBaHMﬂ, orpaHnynBarowine ,Cl,OI'IYCTMMbIVI SKCUEHTPUCUTET, OTHOCATCA K Nt06bIM OCHOBHbIM
COYETAHNAM HaArpy30K.

MpuMeyaHue - Mpu 3HAYUTENbHbIX MOMEHTHbIX Harpy3kax C Lefblo YMEHbLLEHUS KPaeBbiX
[aBlIEHUI PEKOMEHAYETCS NpUMeHeHMe GyHAaMEHTOB C aHKepaMu.

5.5.28 Kpaesble aasnenus p, kla, onpegenstot no dopMmynam:
nMpu OTHOCUTENbHOM 3KCLeHTpucutete e/l < 1/6
p = N/A + yd + M/W; (5.9)
Npu OTHOCUTENbHOM 3KCLeHTpucuteTe e/l > 1/6
p = 2(N + yndlb)/(3bCy), (5.10)

roe N - cyMMa BepTUKabHbIX Harpys3ok, AEVICTBYI'OLLIMX Ha OCHOBaHWeE, KpoMe BECa Q)YH[J,aMEHTa n
FPYHTA Ha €ro o6pe3ax, n onpeagendeMmbix anga cnyydyasa pacd4eTta oCHOBaHUA no ,CI,ECbOpMaLI,VIFIM, KH;

2,
A - nnowaab nogowsbl dyHAAMEHTa, M%;

Ymt - CP€AHEB3BELIeHHOe 3HauYeHne yaenbHbiX BECOB Tena pyHaaMeHTa, rpyHTa u rnoaa,
pacnosioXeHHbIX Haj NoAOLWBON dyHAaMeHTa; NPUHUMalOT paBHbIM 20 kH/M?;

d - rnybuHa 3anoxeHusa pyHgameHTa, M;

M - MOMEHT OT paBHOAENCTBYOLWEN BCEX HArpy3oK, AENCTBYOLWMX NO nogowse GyHAAMEHTa,
HaAeHHbIX C y4yeToM 3arnybneHna dyHaaMmeHTa B FpyHTE M nepepacnpenensowero BAnaHns
BEPXHUX KOHCTPYKUMA unn 6e3 atoro y4yeta, kKH-m;

W - MOMeHT conpoTuUBNEHNs niowanm nogoLwsbl Q)YH[],aMeHTa, M3;

Co - paccTosiHMe OT TOUYKM MPUSIOXKEHUA paBHOAENCTBYOLWEN A0 Kpas dyHAaMeHTa rno ero ocu, M,
onpeaensieMoe no dopmyne

Co = 1/2 - M/(N +ymdlb); (5.11)
€ - 9KCLEHTPUCUTET Harpy3kyu no nogowwse dyHAaMeHTa, M, onpeaensieMolii no popmyne
e = M/(N + y,dlb). (5.12)

5.5.29 MNpu Hannymm MoMeHToB My, 1 M, AeNCTBYIOWMX B ABYX Hanpas/eHnsaX, napaaienbHbiX
OCSIM X U Y NpAMOYrosibHOro dyHaaMeHTa, Hanbosnbliee faBneHne B Yr10BOM TOYKE Pmay, Kla,
onpeaensawT no dopmyne

Pmax = N/A + Ymtd + M, /W, + My/Wyl (513)
rae N, A, Yy, W - TO Xe, uto 1 B bopmyne (5.9).

5.5.30 Mpu Hanuunu Ha rnosiax CrnaoWHOM paBHOMEPHO pacrnpefeneHHON Harpysku
WHTEHCMBHOCTbIO q Kpaesble U CpeHMe 3Miopbl AaBfieHns Mo NoAoWwBe cneayeT yBennymseaTh Ha
Harpy3ky q (cM. pucyHok 5.1).

Harpysky Ha r1o/ib/ NpOMbILEHHbIX 34aHWUIA q A0NYyCKaeTcs NpuMHMMaTb paBHon 20 kMa, ecnu B
TEXHOIOMMYECKOM 3a4aHMM Ha NPOEKTUPOBaHNE He yKasbiBaeTcsl 6osibluee 3HaYeHNe 3ToM
Harpysku.

OnpepeneHne ocagkn OCHOBaHMUA



5.5.31 Ocagky OCHOBaHWSA s, CM, C MCNOJ/Ib30BAHMEM PAaCYETHOM CXEeMbl B BUAE JINHENHO
aedopmupyemoro nonynpocrtpaHctea (n. 5.5.7) onpenensitoT METOAO0M MOCIONHOIO
CYMMWpOBaHus no dopmyne

, (5.14)
roe p - 6e3pasmMepHbIN KO3 dUUMEHT, paBHbili 0,8;

Ozp,i -~ CPEAHEe 3HaYeHne BEPTMKANbHOMO HOPManbHOro HanpsXeHus (Aanee - BepTUKanbHoe
Hanpsi>XeHne) OT BHELLHEN Harpy3Ku B i-M C/10€ FPyHTa NO BEPTMKaNKM, NpoXoasilen yepes LueHTp
nogowsbl dyHaaMeHTa (cM. 5.5.32), kMa;

h; - TonwmHa i-ro cnos rpyHTa, cM, npMHMMaemas He 6onee 0,4 WKPUHbI DyHOAAMEHTA;
E; - Mmoaynb agedopmaumm i-ro cfos rpyHTa no BeTBU NEPBUYHOIO HarpyxeHus, kla;

6z, - CPeAHEee 3Ha4YeHNe BePTMKANIbHOIO HaMpsKeHUs B i-M C/l0e rpyHTa Mo BepTuKany,
npoxoaslen Yepes LeHTp NoAowsbl dyHAaMeHTa, OT CO6CTBEHHOrO Beca BbiIbpaHHOro npu
OTpbIBKE KOT/I0BaHa rpyHta (cm. 5.5.33), kMa;

Ee,i - MOAynb aedopMaumnm i-ro ciost rpyHTa no BeTBM BTOPUYHOrO HarpyxeHwus, kMa;
M - YACNO CMIOEB, Ha KOTOpble pasbuTa CxXnMMaeMas Tosila OCHOBaHUS.

Mpu 3TOM pacnpeaeneHne BepTUKaNbHbIX HaMNPSXEHWUN MO ry6uHe OCHOBaHMUS NPUHMMALOT B
COOTBETCTBUM CO CXEMOW, NPUBEAEHHOW Ha pUCYHKe 5.2.

MpumeyaHus

1. Mpwn OTCYTCTBMM OMbITHLIX onpeaeneHnini moaynsa aedopmaunn E.; ana coopyxenuin II n III
YPOBHEW OTBETCTBEHHOCTM AonycKaeTcsa npuHumatb E.; = 5 E;.

2. CpefHWe 3HaYeHUS HaNPSXEHUM G, U Gy, B i-M C/IOE FPyHTa AOMNYCKAETCS BbIYUCAATL Kak
MoJlyCyMMY COOTBETCTBYIOLNX HAMNPSXKEHUN Ha BEPXHEN Zi; U HUXKHEN Z; rpaHMLax Cnos.

3. Mpun BO3BEAEHNM COOPYXXEHUS B OTPbIBAEMOM KOT/IOBaAHE CleAyeT pasnnyaTtb TpU CeayoLwmx
3HaYeHNs1 BEPTUKASIbHBIX HaMPSXKEHUN: o,4 - OT COBCTBEHHOMO BECa rpyHTa A0 Havana
CTPOUTENbCTBA; Gy, - NMOC/IE OTPbIBKN KOT/IOBaHA; G, - NOC/Ne BO3BEAEHNS COOPYXKEHUS.



DL - oTMmeTka nnaHupoBkK; NL - 0OTMeTKa NoBepxXHOCTU NpupoaHoro penbeda; FL - oTMeTKa
nogowssl pyHaameHTa; WL - ypoBeHb noa3eMHbiX BoA; B.C - HMXHASA rpaHuua ckuMmaemon
Tonwwm; d n d, - rnybuHa 3anoxeHnsa dyHAaMmeHTa COOTBETCTBEHHO OT YPOBHS MJIaHUPOBKU U
NOBEPXHOCTU NpUpPOAHOro penbeda; b - wWnpuHa dyHaamMeHTa; p - cpeaHee AaBfeHue noja
rnoAoLBos i MYHOAMEHTA; G,q U Gyg,0 - BEPTUKANIBHOE HaNPsXXeHne oT COBCTBEHHOro Beca rpyHTa Ha
rnybuHe z oT NoAOLWBbLI hyHAaMeHTa U Ha YPOBHE MOAOLBbI; G,, U G550 - BEPTMKANIbHOE
Hanps>XeHne OT BHELWHEeN Harpysku Ha rinybuHe z oT noaowsbl pyHAAMEHTa U Ha YPOBHE
NOAOLWBbI; 64, - BEPTUKANbHOE HanpshXeHne oT COBCTBEHHOro Beca BbIHYTOrO B KOT/IOBAHE rPyHTa
B cepeaMuHe i-ro cnos Ha rnybuHe z oT noaowsbl pyHAaMeHTa; He - rmybuHa ©knMaeMon Tonwm

PucyHok 5.2 - CxeMa pacnpegeneHnsi BepTUKanbHbIX HaMNpPsXXeHU B IMHENHO-AeOpMUpPYyEMOM
NoJIynpoCTpaHCTBe

5.5.32 BepTuKanbHble Hanpsi)kKeHUst OT BHELWHEW HarpysKku c,, = o, - Gy, 3aBUCSAT OT Pa3MepoB,
bopMbl 1 rNy6uHbI 3an0XeHna pyHAaMeHTa, pacnpeaeneHns AaBieHUst Ha rpyHT Mo ero ro4oLBe
N CBOWCTB rpyHTOB OCHOBaHMUA. [N NPsAMOYrofibHbIX, KPYr/blX U IEHTOUYHbIX DYHAAMEHTOB
3HayeHus o, KMa, Ha rNy6uHe z OT NoAoWBbI yHAAMEHTa Mo BEPTUKaIN, NPOXOAsLLEN Yepes
LEHTp MoAOoLWBLI, onpeaensoT no gopmyne

oz = ap, (5.15)

roe o- KoadpdumumeHT, NnpMHMMaeMmbln no Tabnnue 5.6 B 3aBUCUMOCTN OT OTHOCUTENIbHOWN FNyOuHbI
¢, paBHOM 2z/b;

p - cpeaHee gasneHue noa nogowsorn dyHaameHTa, klla.
5.5.33 BepTuKanbHoe Hanps>XXeHne oT CO6CTBEHHOro Beca rpyHTa Ha OTMeTKe NoAOLBbI
PyHOAMEHTa 0, = Oyg - Oy, Kla, Ha FybuHe z OT NOAOLWBbI NPAMOYIO/bHbIX, KPYFbIX U
NEeHTOYHbIX (PyHAAMEHTOB onpeaenstoT rno dopmyne

Oz = O0zg,0, (5.16)
roe o - To Xe, yto n B 5.5.32;
Gzg,0 - BEPTUKANBHOE HaNpskeHne oT cO6CTBEHHOro Beca rpyHTa Ha OTMETKE MOoJOLBbI
dyHaameHTa, KMa (NpU NNaHNMPOBKE CPE3KON 6,90 = y'd, NPU OTCYTCTBUWN NIAHNUPOBKN U

NJaHUPOBKE MOACBINKON G,q0 = y'dn, FAE ¥' - YAENbHbIN BEC TPYHTa, kH/m3, pacnonoxeHnHoro
Bblwe nogowsbl; d n d,, M - CM. pucyHok 5.2).



Tabnuua 5.6

KoadduumeHT o ans pyHAaMEHTOB

NPSIMOYTOSfIbHbIX C COOTHOLLIEHMEM CTOPOH n = I/b,

KPYFIbIX PaBHbIM H?ETSTBE;X
1,0 1,4 1,8 24 32 5

0 1,000 1,000 1,000 @ 1,000 | 1,000 1,000 | 1,000 1,000
0,4 0,949 0,960 0,972 H 0,975 0,976 0,977 | 0,977 0,977
0,8 0,756 0,800 0,848 0,866 @ 0,876 @ 0,879 | 0,881 0,881
1,2 0,547 0,606 0,682 0,717 0,739 0,749 0,754 0,755
1,6 0,390 0,449 0,532 0,578 @ 0,612 0,629 | 0,639 0,642
2,0 0,285 0,336 0,414 0,463 @ 0,505 0,530 | 0,545 0,550
2,4 0,214 0,257 H 0,325 H 0,374 0,419 0,449 | 0,470 0,477
2,8 0,165 0,201 A 0,260 A 0,304 0,349 0,383 | 0,410 0,420
3,2 0,130 0,160 @ 0,210 0,251 | 0,294 0,329 @ 0,360 0,374
3,6 0,106 0,131 0,173 | 0,209 | 0,250 | 0,285 | 0,319 0,337
4,0 0,087 0,108 0,145 0,176 | 0,214 | 0,248 @ 0,285 0,306
4,4 0,073 0,091 0,123 0,150 | 0,185 | 0,218 | 0,255 0,280
4,8 0,062 0,077 0,105 0,130 § 0O,161 | 0,192 @ 0,230 0,258
5,2 0,053 0,067 0,091 0,113 § 0,141 0,170 @ 0,208 0,239
5,6 0,046 0,058 0,079 0,099 @ 0,124 0,152 @ 0,189 0,223
6,0 0,040 0,051 0,070 0,087 @ 0,110 @ 0,136 @ 0,173 0,208
6,4 0,036 0,045 0,062 0,077 0,099 0,122 @ 0,158 0,196
6,8 0,031 0,040 0,055 0,064 0,088 0,110 @ 0,145 0,185
7,2 0,028 0,036 0,049 0,062 0,080 0,100 @ 0,133 0,175
7,6 0,024 0,032 0,044 0,056 @ 0,072 0,091 0,123 0,166
8,0 0,022 0,029 @ 0,040 0,051 H 0,066 0,084 0,113 0,158
8,4 0,021 0,026 @ 0,037 0,046 @ 0,060 0,077 @ 0,105 0,150
8,8 0,019 0,024 0,033 0,042 @ 0,055 0,071 @ 0,098 0,143
9,2 0,017 0,022 0,031 0,039 0,051 0,065 0,091 0,137
9,6 0,016 0,020 @ 0,028 @ 0,036 A 0,047 0,060 @ 0,085 0,132
10,0 0,015 0,019 0,026 0,033 A 0,043 0,056 @ 0,079 0,126
10,4 0,014 0,017 0,024 0,031 H 0,040 0,052 0,074 0,122
10,8 0,013 0,016 @ 0,022 0,029 @ 0,037 0,049 0,069 0,117
11,2 0,012 0,015 0,021 0,027 0,035 0,045 @ 0,065 0,113
11,6 0,011 0,014 0,020 0,025 0,033 0,042 0,061 0,109
12,0 0,010 0,013 0,018 0,023 0,031 0,040 0,058 0,106

MpumeyaHus

1 B tabnuue o603HayeHo: b - wnpuHa unu gnametp dyHaameHTa, | - anuHa
dyHAaMeHTa.

2 Ona dyHaaMeHToB, MMeLWMX nogowsy B hopMe NpaBUIbHOIO MHOFOYTOfIbHUKA C
nnowaabio A, 3Ha4YeHUs1 oo NPUHMUMAIOT Kak Ana Kpyriabix dyHAaMEeHTOB paanycom



3 A NpoMexXyToUYHbIX 3HAYEHUI £ U 1 KO3 PULMEHTbI o ONPeaensaloT UHTEPMNOASLME.

5.5.34 Mpun pacuete ocaakn pyHAAMEHTOB, BO3BOAUMbBIX B KOT/IOBaHaX r/71iybuHOM MeHee 5 M,
ponyckaetcs B dopmMyne (5.14) He yumTbiBaTb BTOPOE C/araemMoe.

5.5.35 Ecnu cpegHee aaeneHve nof noAowBsoin dyHAAMEHTa P < 6,90, 0CAAKY (DYHAAMEHTA
onpeaensatwT no dopmyne

, (5.17)

rae B, ozp,, hi, Ee; n n - To e, yto n B popmyne (5.14).
5.5.36 BepTuKanbHble HanNpsXXeHUs OT BHELWHeNn Harpy3ku Ha rnybuHe z oT NoAoLWsbl
pyHOaMeHTa o4, KlMa, Mo BepTUKaNM, Npoxoasilen Yepes yrioByto TOUYKY MpsMOYyrosbHOro
dbyHAaMeHTa, onpeaensaoT no gopmMyne

Ozp,c = ap/4, (5.18)
roe o - KoapduUneHT, npuHumaembiyi No Tabnuue 5.6 B 3aBUCUMOCTKN OT 3HaYeHunsa ¢ = z/b;
p - To Xe, uTo n B opmyne (5.15).
5.5.37 BepTuKanbHble HanpsHKeHNs o4p 5, KMa, Ha rnybuHe z oT noAowsbl hyHAAMeEHTa No
BepTMKanu, Npoxoasien yepes npoMsBobHYO TOUKy A (B npeaenax wiau 3a npeaenamu
paccMaTpmBaeMoro pyHgameHTa ¢ gaBleHneM no noAolwBe, paBHbIM p), onpeaensioT

anrebpanyeckMm CyMMUPOBAHNEM HaMNPSHXKEHUN G, ¢, KA, B YrNIOBbIX TOUKaX YeTbipex
GUKTUBHbLIX pyHAaMeHToB (pucyHoK 5.3) no dopmyne

. (5.19)

a - CXeMa pacnosioXXeHus paccumTbiBaemoro 1 u snuawowero dyHaameHTa 2; 6 - cxema
pacrnonoXeHnsa GUKTUBHbIX PYHAAMEHTOB C YKa3aHMEM 3HaKa Hanps»XeHUn o,, o B popmyne
(5.19) nog yrnom j-ro pyHaameHTa



PucyHok 5.3 - CxeMa K onpeaeneHunto BEPTUKabHbIX HanNpshKeHUit B 0CHOBaHUM
paccuyMTbiBaeMoro cbyHAaMeHTa C YUETOM BIIMSIHUSA cOCeAHero pyHAaMeHTa METOAOM YIIOBbIX
Touek

5.5.38 BepTuKanbHble HanNpsHKeHUS o4p o, KMa, Ha rnybuHe z oT noaowsbl dyHAaMeHTa no
BepTUKanu, Npoxoasilien yepes LeHTp paccumTbiBaeMoro dyHaamMeHTa, € y4eTOM BAUSAHUS
cocenHnx dyHAAMEHTOB UMW Harpy30K Ha npunerawwme nnowasam onpeaensioT no gopmyne

, (5.20)
rae o, - 70 Xe, 4To 1 B popmyne (5.15), klMa;
Ozp,ai = BEPTUKASIbHbIE HAMpsXXeHMsa OT coceaHero dyHAaMeHTa Uan Harpysok;
k - yucno BanslOWKNX DYHAAMEHTOB MW Harpy3o0K.

5.5.39 lNpu cnaowHon paBHOMEPHO pacrnpefesieHHON Harpy3Ke Ha MoBepXHOCTU 3eMn
MHTEHCMBHOCTbIO ¢, KlMa (Hanpumep, oT Beca N1aHMPOBOYHOM HACLIMU) 3HAYEHUE Gyp e MO
dopmyne (5.20) ana noboi rnybuHbl z onpeaensoT No hOPMYNE G,pnf = 0z + Q.

5.5.40 BepTukanbHoe HanpshkeHne oT cO6CTBEHHOro Beca rpyHTa oy, Kla, Ha rpaHuue cnos,
pacrnonoXeHHoro Ha rnybuHe z oT NoA4owWBbl pyHAAMeHTa, onpeaenseTcs no dopmyne

, (5.21)
rae v' - yAenbHbI BEC rPyHTa, pacronioXEHHOro Bbille NoAoWwBbLI GyHAaMeHTa, KH/M?;
d, - CM. puCcyHOK 5.2, M;
vi M h; - COOTBETCTBEHHO yAenbHbIi Bec, kKH/M?, 1 TonwmHa i-ro cnos rpyHTa, M.

YaenbHbIn BeC FPYHTOB, 3aJieratomnx HMXe ypoBH4a noa3eMHbIX BOA4, HO Bbllle BOAOYMNOpa,
AOJIKEH NPUHNMATbCA C YYETOM B3BELLMBAKOLWEIO OENCTBUS BOAbI.

Mpw onpeaeneHnmn c,q B BOAOYNOPHOM C/I0€ M HUXE Hero cneayeT yunTbiBaTb AaBfieHne cronba
BO/bl, PACMOJIOXXEHHOrO Bbllle BOAOYNOPHOIO CNoS.

5.5.41 HMXHIO rpaHnLy CKMMAEMON TOJLWKM OCHOBAHWUS rpuHUMAaOT Ha rnybuHe z = H,, rae
BbINOJSIHSAETCH YCNOBUE G,g = Koyg, FAE:

a)k=0,2npnub<5m;

6) k=0,5npu b > 20 m;

B) Npn 5 < b < 20 M k onpenensoT nHTepnonsaunen (o, U o,q ONpeaenatoT no gopmynam (5.15) n
(5.21)). MNpw 370M rAybuHa CXMMAeMOM TONWM HE A0J1XKHA 6biTb MeHble b/2 npu b< 10 M 1

(44+0,1b) npn b >10 m.

Ecnu B npeagenax rnybuHbl He, HaMAEHHON NO yYKa3aHHbIM Bbille YC/I0BUSIM, 3aneraeT C/I0n rpyHTa
c moaynem gedopmauumm E > 100 Mla, ckMMaeMyro ToNLWy AOMNYCKAETCH MNpUHMMAaTs A0 KPOBU
3TOro rpyHra.

Ecnun HailgeHHasn no yKasaHHbIM BbllLE YCMOBMAM HUXHSAA FPaHnLa CKMMaAeMon TOMLLM HAaXoaAUTCs
B C/I0€ rpyHTa c MoayneM aedopMaunn E < 5 MIMa nam Takow cnoi 3aneraer HenocpeacTBeHHO



HMXe rnybuHbl z = H,, TO 3TOT CNON BKJ/IIOYAIOT B CKMMAEMYI0 ToAwWwy, a 3a H. npuHuMaioT
MWUHUMasIbHOE N3 3Ha4YeHUI, COOTBETCTBYIOLWMX MOAOLIBE CNOS UIN r1y6uHe, TAe BbINOJHAETCS
ycnosue c,g = 0,106,

Mpwn pacyeTe ocagku pasIMYHbIX TOYEK MANTHOIO dyHAAMEHTA r/1y6uHYy CKMMaeMon ToNLWM
AOoMnycKaeTcs NpuHMMaTb NOCTOSHHOWM B nMpeaesiax Bcero niaHa gyHaameHTa (Npu OTCYTCTBUM B
€e coCTaBe rpyHToB € Moaynem gedopmaummn E > 100 MMa).

5.5.42 Mpwn Bo3BEAEHNM HOBOrO 06BbEKTA HA 3aCTPOEHHOW TEPPUTOPUN AOMNONHUTENbHbIE
AedopMaumn 0CHOBaHUM CYLLECTBYIOLLMX COOPYXEHUI OT BO3AENCTBUA HOBOIO COOPYXEHUS
HeobXxoAMMO onpenensTb C YYETOM pa3rpy3ku OT BbIEMKWU FPYHTA B KOT/IOBAHE, BEPTUKASIbHOM
Harpy3Kku oT BHOBb BO3BOAMMOIO COOPYXEHWNSA 1N APYrMX (akTopoB, UCMOJb3ys, Kak npasusio,
YMCleHHble MeToAbl. [N pacyeTa AOMOSHUTENbHbIX AedOpMaunii, BbiI3BaHHbIX BEPTUKaIbHbIMU
Harpy3kamu OT BHOBb BO3BOAMMOI0O COOPYXEHUS, AOMNYCKAETCA UCMONb30BaTb PACYETHYIO CXEMY B
BUAe NMMHENHO-AedOopMMPYEMOro NosynpoCcTpaHCTBa.

Mpwn BbIGOpPE MeTOAa pacyeTa HEO6XOANMO YUYUTbIBATb YPOBEHb OTBETCTBEHHOCTU CYLLECTBYHOLLErO
COOpPY>XEHUSl, KOHCTPYKTUBHbIE OCOBEHHOCTU U TUMbl DYHAAMEHTOB HOBOMO U CYLLECTBYHOLLErO
COOPYXXEHUN, rMyB6UHY KOTNOBaHAa, a TakXe MEeToA CTPOUTENbCTBA.

OnpepeneHne KpeHa pyHAamMeHTa

5.5.43 KpeH oTaenbHbiX GyHAAMEHTOB UM COOPYXXEHUI B LLE/IOM AOJIKEH BbIYUCASATBCSA C YYETOM
MOMEHTa B YpOBHe noaowsbl dyHAAMEHTa, BAUSHUS coceaHnX DyHAAMEHTOB, HAarpy3oK Ha
npunerarwoLwue nnowasm n HepaBHOMEPHOCTU CXKMMAEMOCTN OCHOBAHMUS.

Mpwn onpepeneHnn kpeHoB dyHAAMEHTOB, KpOMEe TOro HeobxoaAnMo, Kak npaBuso, yunTbiBaTb
3arnybneHune dyHAaMeHTa, XeCTKOCTb HaadYHAAMEHTHOM KOHCTPYKLMM, @ TakXKe BO3SMOXHOCTb
yBEeIMYEHNS 3KCLEHTPUCUTETA Harpy3kn n3-3a HakoHa pyHaamMeHTa (COOpYyXeHus ).

5.5.44 KpeH dyHpameHTa i Npy AeNCTBUM BHELEHTPEHHON Harpyskun onpeaensatot no dopmyne

, (5.22)
roe ke - koapdbumumeHT, npuHuMaemsiyi no Tabnuue 5.7;

E n v - cooTBeTCTBEHHO Mo4y/1b pedopmaunn, klfa, n KoadbduumeHT nonepeyHon gedpopmaumm
rPyHTa OCHOBaHWA (3HayeHune v ripuHumMarotT no tabnuue 5.8); B cnyyae HeogHOpPOAHOrO
OCHOBaHWA 3Ha4yeHus E 1 v npuHMMaloT cpegHnMun B npefenax CxkuMaeMonm ToWM B COOTBETCTBUM
C ykazaHuamm 5.5.45;

N - BepTMKanbHas COCTaBNAOWas paBHOAENCTBYOWEN BCEX HAarpy3oK Ha dyHAaMeHT B YpOBHe
ero noaowsbl, KH;

€ - SKCUEHTPUCUTET, M,

a - ANaMeTp KpYriaoro Uau cTopoHa npsaMoyrosbHoro dyHaamMmeHTa (M), B HanpaBieHUn KOTOpoi
[eicTByeT MOMEHT; aNns dyHAaMeHTa C NoAoLlWBoON B popMe NpaBUIbHOr0 MHOMOYroflbHMKA

naowaabio A NnpuHMMaT

MpumeuaHue - KpeH yHAaMeHTa, BO3HMKAKOLWMIA B pe3ynbTaTe HEPaBHOMEPHOCTU CXXKUMaeMoCTun
OCHOBaHuA, cneayeT onpenensTe YNCNEHHbIMM MeTogaMn (Hanpumep, MK3).

Tabnwuua 5.7



®opma pyHAaMeHTa U KosdduuneHT ke npu n = /b, paBHOM
HanpaBneHve AeicTBus

MpsAAMOYronbHbIN C
MOMEHTOM BAo/b 6onbwenn | 0,50 0,57 0,68 0,82 1,17 1,42 2,00
CTOPOHBbI

MpsAMOYroNbHbIN C
MOMEHTOM BAO/Ib MeHblWwen | 0,50 0,43 0,36 0,28 0,20 0,12 0,07
CTOPOHBbI

Kpyrnbii 0,75

Tabnuua 5.8

KoadhdhurumeHT nonepeyHom

FPyHTE! Aedopmaunm v

KpynHoo6/10MOUYHbIE FPYHTHI 0,27
Mecku n cynecun 0,30-0,35
CyrnvHku 0,35-0,37
[MWHBbI NpU NokasaTenun Teky4vectn I;:

I.<0 ' 0,20-0,30
0<1,<0,25 ' 0,30-0,38
0,25 <1, <1 ' 0,38-0,45

MpuMeyaHne - MeHblUUEe 3HAYEHUS V NMPUMEHSIOT Npy 6oNbLIEN NIOTHOCTU FpyHTa.

5.5.45 CpegHue (B npeaenax cxuMmaemon tonwm H.) 3HaueHus moaysis necdopmaumm , KMa, n

kKoaddunumeHTa lNyaccoHa rpyHTOB OCHOBaHMS onpeaenstoT no dopMynam:

; (5.23)

. (5.24)

roe A; - naowaab 3Mopbl BEPTUKAbHBLIX Hanps>XeHUN OT eAMHWUYHOIro AaBfieHUs NoA NoAoLWBOMN
dyHaameHTa B npeaenax i-ro cfos rpyHrta (gonyckaercs NnpuHuUMaThb A; = oy, h; (cM. 5.5.31));

E;, vi, h; - cooTBeTCcTBEHHO MOoAY/b AedopMaumm, klla , koadpdpnuneHT nonepeyHon gedpopmauymmn n
TOJILLMHA i-Tr0 CNOoS rPyHTa, CM;

H. - oknmaemasd Tosnwa, onpegensemas no 5.5.41, cwm;
M - YACNO C/I0EB, OT/INYAKLWNXCS 3Ha4YeHNsSMN E n v npeaenax cxmMMaeMon Tonwm He.
MpenenbHble aedopMaunm OCHOBaAHUS

5.5.46 MNpepenbHble 3Ha4YeHNs COBMECTHON AedopMaL My OCHOBAHUS U COOPYXKEHUS Sy s U Sy ¢
yCTaHaBMBaOT UCxoaa u3 HeobxoanmmocTn cobnrogeHus:

a) TeXHONOINMUYECKNX NN apXUTEKTYPHbIX Tpe6oBaHWi K AedopMaLmm COOpPYXeHUs (M3MEeHeHne
NMPOEKTHbIX YPOBHEN U MOJIOXXEHUIA COOPYXEHMUS B LIESIOM, OTAENbHbIX €ro 3/IEMEHTOB U



obopynosaHus, BkAoYaa TpeboBaHMsA K HOpManbHOM paboTe nudToB, KpaHoBOro o6opyaoBaHus,
NoAbEMHbIX YCTPOMCTB 3/1€BaTOPOB U T.M.) - S, ¢;

6) TpeboBaHMI1 K NPOYHOCTUN, YCTONUYMBOCTU N TPELUMHOCTOMKOCTU KOHCTPYKLMI, BKNOYasa obLuLyto
YCTOMUYMBOCTb COOPYXEHUS, - Sy .

5.5.47 MNpepenbHble 3Ha4YEHUS COBMECTHOM AedopMaumy OCHOBAHUS M COOPYXEHUS MO
TEXHONOMMYECKNM UN apXUTEKTYPHbIM TPebOBaHUAM S, ¢ AOMXKHbI YCTaHaBNMBaTbLCS
COOTBETCTBYIOLWUMM HOPMaMu MPOEKTUPOBAHUSA COOPYXEHWUIM, NMpaBuUIaMm TEXHUYECKOWN
aKkcnayaTaumMm ob6opyaoBaHusa nnun 3agaHMeM Ha NpoOeKTUpoBaHMe C Y4eTOM B HEOOX0ANMbIX
C/ly4yasx puxToBkM 060pyAoBaHMsA B nMpoLecce aKCryaTaummu.

MpoBepky cobnoaeHNs YCNoBUS s < S, s MPON3BOAAT NpW paspaboTke TUMOBbIX U
WHAMBUAYaNbHbIX MPOEKTOB B COCTaBe PacyeTOB COOPYXXEHUS BO B3aMMOAENCTBUN C OCHOBAHMEM
nocsie COOTBETCTBYIOLMNX pacyeToB KOHCTPYKLNIA COOPYXXEHMUS MO NMPOYHOCTU, YCTOMYNBOCTU U
TPELNHOCTONKOCTMW.

5.5.48 lMNpepaenbHble 3HAaUeHUSI COBMECTHOMN AedopMaum OCHOBaHWUS U COOPYXXEHMS MO YC/TIOBUSIM
MPOYHOCTU, YCTOMYMBOCTM U TPELUMHOCTOMKOCTU KOHCTPYKLIMI S, ¢ AO/KHBI yCTaHaBIMBaTbLCS NpU
NMPOEKTUPOBAHNN Ha OCHOBE pacyeTa COOPYXKEHUS BO B3aUMOAENCTBUMN C OCHOBAHMEM.

3HayeHue s, ¢ AONYCKAETCA He yCTaHaBNMBaTb A1 COOPYXXEHUIN 3HAUMTENIbHOW XECTKOCTU U
npoyHocTn (HanpuMmep, 34aHKUN 6alleHHOro TuNa, AOMEH), a TaKXe AN COOPYXEHUN, B
KOHCTPYKLMSIX KOTOPbIX HE BO3HUKAIOT YCUINA OT HEPABHOMEPHbIX 0CaA0K OCHOBaHMUS
(Hanpumep, pas3IMYHOro poja LWapHUPHbIX CUCTEM).

5.5.49 Npu paspaboTke TUMNOBbIX NPOEKTOB COOPYXEHUIN Ha OCHOBE 3HAYEHWUI S, s U S, ¢ CNIEAYET,
KakK NpaBuio, ycTaHaBAMBaTb cneayowme Kputepmm JONYCTUMOCTU NPUMEHEHUS 3TUX NMPOeKTOoB,
ynpoLllaloLlme pacyeT OCHOBaHUM NMo aedopMaumsaM npu nx NpuBsasKe K MECTHbIM FPYHTOBbLIM
YCNOBUSAM:

a) npeaenbHble 3HAaYEHUS CTEMEHN N3MEHUMBOCTU CXKMMAEMOCTU FPYHTOB ae OCHOBAHMS,
COOTBETCTBYIOLIME pa3fIMYHbIM 3HAYEHUSIM CpeAHero Mmoaynsa aedopMaummn rpyHTOB B npeaenax

naaHa COOpYyXeHUA Nz cpe,qul‘/'l ocadKun oCHOBaHUA

6) npenenbHy HEpaBHOMEPHOCTb AedOpMaLMi OCHOBaHMS , COOTBETCTBYHOLLYIO HYNEBOWM
YKECTKOCTU COOPYXKEHUS;

B) NepeyeHb rPyYHTOB C YKa3aHMEM WX NPOCTENLLMX XapaKTEPUCTUK CBOWCTB, @ TaKXe XapakTepa
HannacToBaHUM, NPU HaAU4YMKU KOTOPbIX He TpebyeTcs BbIMOMHATbL pacyeT OCHOBAHMN NO
aedopMaunsam.

MpnMeyvaHus

1 CTeneHb M3MEHUYMBOCTN CXXMMAEMOCTN OCHOBAHUS o ONpeaensitoT OTHOWEHMEM HanbornbLluero
3HaYyeHUs NpMBeAEHHOro no rnybuHe Moayns aedopMaunm rpyHToB OCHOBaHUS B npeaenax
niaaHa CoOpyXeHUs K HAUMEHbLLEMY 3HAUYEHMUIO.

2 CpenHee 3HavyeHue Moayns aedopMaunm rpyHTOB OCHOBaHUS B npejenax nnaaHa
COOpYXXEeHUs onpefensitoT Kak cpegHEeB3BELIEHHOE C YYETOM U3MEHEHUS CKMMAeMOCTN FPYHTOB Mo
rnybuHe n B naaHe COOpYXeHus.

5.5.50 MNpeaenbHble 3HaveHUs aedopmMauunin 0OCHOBaHUM AOMyCKaeTCst MPUHMMATb COrlacHO
NpUNoXeHuto E, ecnn KoOHCTpyKUum COOPYXKEHNSA HE pacCUUTaHbl Ha YCUINSA, BO3HUKAKOLWME B HUX
npyv B3auMOAenCcTBUM C OCHOBAHWEM U B 33jaHNM HA MPOEKTUPOBAHNE HE YCTAHOBJIEHbl 3HAYEHUS
Sus (cM. 5.5.46, 5.5.47).



5.5.51 B npoekTax COOpy>XXeHUl, pacyeTHas 0cajgKka KOTOpbIX NpeBbIllaeT 8 cM, cneayeT, Kak
npaswsio, NpeaycMaTpyMBaTbh COOTBETCTBYOLWMN CTPOUTENbHbBIN NMOABEM COOPYXEHUS, @ Takxe
MeponpuUsaTUS, He AONyCKalLWne N3MEHEHNN NPOEKTHbLIX YK/IOHOB BBOAOB M BbIMYCKOB
WHXXEHEPHbIX KOMMYHMKaLUMn n obecneunBamLne COXPaHHOCTb KOMMYHMKALMA B MecTax ux
rnepeceyeHnss CO CTEHaMM COOPYXEHUS.

5.5.52 PacueT aedopmaumnii OCHOBaHUA AOMYCKAETCS He BbIMOMHATb, €CNK cpeaHee AaBlieHue noj
dyHOaMEHTaMN NPOEKTUPYEMOro COOPYXEHUSA HE NpeBbIllaeT pacyeTHOe CONPOTUBEHNE FPYHTOB
OCHOBaHuA (cM. 5.5.8-5.5.25) n BbinonHsAeTcsa 04HO U3 CNeAyoLWMX YCIOBUNA:

a) cTeneHb U3MEHUYMBOCTU CXKMMAEMOCTU OCHOBAHUSA MeHblue npeaenbHoi (no 5.5.49, a);

6) MHXXeHepHO-reonormyeckme ycnosms naoLwaakm CTpoMTenbCTBa COOTBETCTBYIOT obnactu
npuMeHeHus TMnoBoro npoekta (no 5.5.49, B);

B) rPYHTOBbIE YC/IOBUS MOLWAAKM CTPOMTENBCTBA COOPYXKEHWNIN, NepeduncneHHblx B Tabnuue 5.9,
OTHOCATCS K OAHOMY U3 BapWaHTOB, YKa3aHHbIX B 3TOM Tabnuue.

Tabnuua 5.9
Coopy>xeHus BapuaHTbl FPyHTOBbIX YCNOBUMA
1 Npoun3BoAcCTBEHHbIE 34aHNA
OfHO3TaXKHbIe C HECYLUMMU KOHCTPYyKumuamu, |[|1 KpyrnHOO610MOYHbIE MPYHTbI NpU
MaJIo4yBCTBUTENIbHBIMW K HEPABHOMEPHbIM cogepXaHun 3anonHutensa MeHee 40%
oca,qxa/\é (Hanpmyep, cranbHou nnn 2 Meckn nbon KpynHOCTU, KpoMe
PKENES0LETOHHbIV KapKac Ha OTAENbHbIX MblEBaTbIX, NIOTHbIE U CPeHel NIOTHOCTM

dyHOaMeHTax Npu WAapHUPHOM 0bMpaHmu
depm, purenein), n C MOCTOBbIMU KpaHaMu

FpY30M0AbEMHOCTbIO A0 50 T 3 Meckn nobon KpynHOCTU, TONbKO

BK1IOUYUTENBHO. NNOTHbIE

MHOFO3Ia)KHbIe Ao 6gTa)KeVé BQKJ'IIO'-II/ITeJ'IbHO 4 MNeckun noboi KpynHOCTU, TONbKO CcpeaHei

,C CETKOW KOMOHH HE bOonee ox- M |nnoTHOCTM Npn KO3 DULUMEHTE NOPUCTOCTHU
2 Xunnble n oblecTBeHHbIe 30aHNS e <0,65

5 Cynecn npu e < 0,65, cyrnvHku npu e <
0,85 1 raunHbl Npn e < 0,95, ecnn gnanasoH
N3MeHeHUs1 KoaddurUMeEHTa NOPUCTOCTU 3TUX
rPYHTOB Ha niowaake He npesBbiwaeT 0,2, a
I, <0,5

MpamoyronbHoi dopmMbl B NiaHe 6e3
nepenazos Mo BbICOTE C MOJIHbIM KapKacoM
n 6eckapkacHble C HeCyLMMn CTeHaMn 13
Knprnuya, KpynHbix 6710KOB WUin naHenem:

a) NPOTAXKEHHbIE MHOFOCEKLMOHHbIE

BbICOTOM [0 9 3TaXei BKIIOUYUTENBHO; 6 MNeckw, kpome nbinesatbix npu e < 0,7 B

COYETAHNN C TMNHUCTBbIMU TPYHTAMU MNpU € <

6) HeC6‘J"IOKVIDOBaHHbIeu 6aweHHoro Tnna 0,51 I, < 0,5 HE3aBUCMMO OT NOPSAKA NX
BbICOTOM A0 14 3Taxel BKJOUMTENBHO saneranus
MpumeyaHus

1 Tabnuuei gonyckaeTcs Nob30BaTbCs A1 COOPYXEHMIA, B KOTOPbIX MJioLaam
OTAENbHbIX (PYHAAMEHTOB MOA HECYLLME KOHCTPYKLMWU OTnYalTCcsa He 6onee 4eM B ABa
pasa, a TakXe A/ COOPYXEHWUIN MHOIO Ha3HAYeHUS NPU aHANTIOMUUYHbIX KOHCTPYKLMSIX U
Harpyskax.

2 Tabnnua He pacnpoCcTpaHAeTCs Ha NPOU3BOACTBEHHbIE 34aHMs C HAarpy3KamMu Ha nonbl
cBbliwe 20 kla.

5.6 PacueT 0CHOBaHWM NO HecyLlen cnocobHOCTU

5.6.1 Llenbto pacyeTta 0OCHOBaHMM Mo Hecyuwen cnocobHocTn aBnsieTcs obecneyeHmne NPoOYHOCTU U
yCTOVIHVIBOCTVI OCHOBaHMVI, a TaKXe HeaonyuweHune casura CDYH,CI,aMeHTa no nogowBe U ero



onpokuabiBaHus. NpnHMMaemMas B pacyeTe cxeMa paspyLlleHus OCHOBaHMUS (an AOOCTUXEHUN UM
npeaenbHoro COCTOHHVIH) AOMHKHA ObITb Kak CTaTU4eCKnN, Tak 1 KNHEMATUHECKN BO3MOXHa A4
AAHHOro BO34ENCTBUA U KOHCTPYKLUUN CDYH,EI,aMeHTa NN COOPYXEHUA.

5.6.2 PacuyeT ocHOBaHM/ NO HecyLwen CnocobHOCTM NMPOU3BOAAT UCXOAS U3 YC/I0BUS

, (5.25)

roe F - pacueTHas Harpy3ka Ha ocHoBaHue, kKH, onpeaensemMasi B COOTBETCTBUM C NOAPa3AESIOM
5.2;

F, - cMna npeneneHOro cConpoTUBAEHNS OCHOBaHus, KH;

Ye - KOadhPUUMEHT ycrnoBuii paboTbl, MPUHNMAEMBIN:

ONa NecKoB, KPOMe MbleBaTbIX 1,0
ONs NEeCKOB NblIeBaTbIX, @ TakXe MUHUCTbIX FTPYHTOB B CTAabMNM3UPOBAHHOM 0.9
COCTOSAHUU !
ANA TANHUCTBIX TPYHTOB B HECTAabMAN3NPOBAaHHOM COCTOSAHUM 0,85
AN CKaNnbHbIX FPYHTOB:

HEBbIBETPESbIX N CNaboBbIBETPENbIX 1,0
BbIBETPEsIbIX 0,9
CWUNIbHOBbIBETPESbIX 0,8

Yn - KO3 DUUMEHT HAAEXKHOCTM MO HA3HAUYEHUIO COOPYXEHUS, rNpuHMMaembidi pasHbiM 1,2; 1,15 1
1,10 cooTBeTCcTBEHHO ANns coopyxeHuin I, IT n III ypoBHEN OTBETCTBEHHOCTH.

I'Ipmmeanme -B cny4yae HEOAHOPOAHbIX NPYHTOB CpeaHEB3BELLEHHOE 3HAYEHUE y. MPUHUMAIOT B
npeaenax TosnwWunHbl by + 0,1b (Ho He 6onee 0,5b) noa nogowson dyHAaMeHTa, raoe b - cTopoHa
¢yHaaMeHTa, M, B HanpaB/iEHNM KOTOPOK npeanosiaraeTcs notepst yCTOMUMBOCTM, @ by = 4 M.

5.6.3 BepTuKanbHYO COCTaB/ISAIOLLYIO CUNY NpeaeibHOro ConpoTMBAeHns ocHoBaHusa Ny, kH,
C/IOXXEHHOro CKalbHbIMW FPYHTaMU, HE3AaBUCUMO OT INYOUHbI 3a510XKEHUS PyHAAMEHTa BbIYNCASIOT
no ¢opmyne

N, = Rb'l', (5.26)

roe R, - pacueTHoe 3HauyeHne npeaena npoYHoCTU Ha OAHOOCHOE CXXaTWe CKanbHOro rpyHTa, KMa;

b'n |' - cooTBETCTBEHHO NpUBEAEHHbIE WIMPUHA U ANMHA dyHAAMEHTa, M, BblUMCNSEMbIE NO
dopmynam:

b'=b-2ey, I'=1-2¢, (5.27)

30€eCb €, U € - COOTBETCTBEHHO 3KCLLEHTPUCUTETbI NPUIOXKEHNS PAaBHOAENCTBYIOLLEN HAarpy30K B
Hanpas/ieHUM NONepevYHOn 1 NPOAOSIbLHOM ocen dyHAaMeHTa, M.

5.6.4 Cuna npeaenbHOro ConpoTMB/EHUSA OCHOBAHMUS, CIOXKEHHOIO AUCMEPCHbIMU FPYHTaMn B
CTa6VIﬂVI3MpOBaHHOM COCTOSHUU, [OJIXXKHA ONpeaAEnATbCA ncxoada n3 yciosusa, 4To COOTHOLWLEHNE
Mexay HOpMaJibHbIMU ¢ U KaCaTeJIbHbIMU Tt HANpAXXeHNUAMU MO BCEM NMOBEPXHOCTAM CKOJIbXEHUA,
COOTBETCTBYOLlEE NpeaesibHOMY COCTOSAHUKO OCHOBAHUA, NOAYNHAETCA 3aBUCUMOCTU

T= Gtg(PI + Cy, (528)



rae ¢p U C; - COOTBETCTBEHHO pacyeTHble 3HAaYEHWS yria BHyTPEHHErO TPEHUS U YAENbHOIro
cuenneHus rpyHTta (noapasaen 5.3).

5.6.5 Cuna npeaenbHOro cConpoTmMB/IEeHNUSA OCHOBAHMUS, CJIOXXEHHOIo MeAsIeHHO YIMJIOTHAKLWMMMCSA
BOAOHACHILWEHHbIMWU MMUHUCTBIMW, OPraHo-MUHEPasibHbIMWU U OpPraHMYeCcKUMKU rpyHTaMm (Npum
cTeneHun BnaxHoctn S, > 0,85 1 KoadhduLMeHTe KoHconmaaumm ¢, < 10’ CMZ/FO,CI,), [OKHa
onpeanensaTbCs C Y4eTOM BO3MOXHOIMO HECTabuAM3MPOBAHHOIO COCTOSIHUSI TPYHTOB OCHOBaHUS 3a
cYyeT M36bITOYHOro AaBNeHNS B MOPOBOKM BoAe M. [1py 3TOM COOTHOLLUEHUE MeXAY HOPMasbHbIMU G
M KacaTesbHbIMWN T HANPSXEHUSMU MTPUHUMAEKoT N0 3aBUCUMOCTM

t = (o - u)tge; + ¢, (5.29)

rae ¢; U C; - COOTBETCTBYIOT CTabMIM3MPOBAHHOMY COCTOSIHUIO FPYHTOB OCHOBAHMUS U
onpeaensaTcsa No pesynbTaTaM KoHconmampoBaHHoro cpesa (FTOCT 12248 n TOCT 20276).

M36bITOYHOE AaB/IEeHME B NOPOBOI BoAE AOMYCKAeTCsa onpeaensatb METOAaMN UIbTPaALMOHHOWN
KOHCONMMAAUMN TPYHTOB C YYETOM CKOPOCTU MPUSIOXKEHUSI Harpy3KyM Ha OCHOBaHMe.

Mpwn cooTBeTcTBYOWEM 060CHOBaAHMM (BbICOKME TEMIbI BO3BEAEHUS COOPYXEHUS WU HarpyxXeHus
€ro aKCnayaTauMoOHHbIMW Harpy3Kkamm, OTCYTCTBUE B OCHOBaHUM LPEHUPYIOLLNX CNOEB FPyHTa UK
APEHUPYIOLWNX YCTPOMUCTB) AOMYCKAETCa B 3anac HaAeXHOCTU npuHumaTte ¢ = 0, a ¢ -
COOTBETCTBYIOLUM HECTabUIN3MpPOBAHHOMY COCTOSIHUIO TPYHTOB OCHOBAHWSA U paBHbIM MPOYHOCTU
rpyHTa No pesynbTaTaM HekKoHconuauposaHHOro cpesa ¢, (FOCT 12248 u TOCT 20276) (cMm.
5.6.14).

5.6.6 lNpun npoBepke HecyLen CNoCOBHOCTU OCHOBaHUA PyHAAMEHTA cneayeT yuYnuTbiBaTb, UYTO
noTeps YCTOMYMBOCTU MOXET NPONUCXOANTb MO CleayoWwmnM BO3MOXHbIM BapmaHTam (B
3aBMCMMOCTU OT COOTHOLUEHUSA BEPTMKANIbBHOM N FOPU30OHTaIbHON COCTaBNAOLWMX
pPaBHOAENCTBYIOLWEN, @ TaKXe 3HAUEHUS IKCUEHTPUCUTETA):

- MIOCKMA CABUI MO NOAOLUBE;
- rNy6UHHbBIN caBur;

- CMeLaHHbIN caBur (NJIOCKUIA CABUI MO YaCTW MOAOLWBbI U FYOUHHbIA CABUI MO MOBEPXHOCTH,
OXBaTbIBaloLeNn OCTaBLUYCS YacTb NOAOLLBbI).

Heob6xoaMMo yunTbiBaTh hopMy dyHAAMEHTA M XapaKTep ero noAoOLWBbI, HaAn4yme Ceszen
dyHOaMeHTa C APYrMMKU 3NEeMeHTaMn COOPYXEHUS, HanlacToBaHMe U CBOMCTBA MPYHTOB
OCHOBaHMUS.

MpoBepKy yCTOMYNMBOCTN OCHOBaHUS OTAENbHOIO (hyHAAMEHTa cneayeT Npou3BoAUTb C YUETOM
paboTbl OCHOBAHUSI BCErO COOPYXXEHUS B LIESIOM.

5.6.7 Pac4yeT ocHOBaHMI No Hecywen cnocobHocTn B obeM cnydyae cneayeT BbINOMHATb
MeToAaMn Teopun NpeaenbHOro paBHOBECUS, OCHOBAHHbIMW Ha Noucke Hambonee onacHom
NOBEPXHOCTU CKOJbXEHUS U obecneymBaloLWMMN PaBEHCTBO CABUIaloLWMX U YAEPXKNBAKOLWNX CU.
B0O3MOXHble MOBEPXHOCTU CKOMbXEHUS, OTAeNsLWme cABMraeMbli MaccmB rpyHTa oT
HEMNOABMXXHOIro, MOryT 6bITb MPUHATbLI KPYTAOUMIMHAPUYECKUMU, JTIOMaHbIMU, B BUAE
norapudmmyeckorn cnupanu n Apyron opmebl.

5.6.8 BO3MOXHble NOBEPXHOCTU CKOIbXXEHWUS MOTYT MOMHOCTBIO MM YaCcTUYHO COBMaaaTh C
Bblpa)K€HHbIMU 0CabMIEHHbIMU NMOBEPXHOCTAMU B TPYHTOBOM MacCMBE W/IN MepecekaTb C/ou
cnabblX rPyHTOB; NpU X Bbl6ope HEO6X0ANMO YUMTbIBaTb OrpaHNUYEHUS Ha NepPeMELLEHMS TPYHTa,
BblTEKaoWMe U3 KOHCTPYKTUBHbIX 0CO6EHHOCTEN CoopyxxeHus. Mpu pacyeTe O0JKHbI
YUNTbIBATLCA Pa3/iMuHbIE COYETaHMA Harpy3okK, OTBeUallmne Kak nepnoay CTpomTenbCTBa, Tak u
nepuoay 3KCrayaTauumn CoopyKeHus.

5.6.9 [ns KaXaoi BO3MOXHOM NOBEPXHOCTU CKOJIbXEHUS BbIYUCAAIOT NpeaesbHyto Harpysky. Mpu
3TOM MCMOJIb3YIOT COOTHOLLEHUS MEXAY BEPTUKANbHLIMW, FOPU3OHTANIbHBIMU U MOMEHTHbLIMK



KOMMOHEHTaMn Harpy3ku, KOTOpble 0XMAAKTCS B MOMEHT NoTepu YCTOMUYMBOCTM, U ONUCLIBAKOT
HarpysKy o4HWM MapaMeTpoM. DTOT napaMeTp onpeensiercs U3 ycioBus paBHoBecus cun (B
NpoeKuMn Ha 3a4aHHyr 0Cb) WIN MOMEHTOB (OTHOCUTENBHO 3a4aHHou och). B kavecTse
npeaenbHOM Harpy3ku NpMHMMalOT MUHUMANbHOE 3HAYEHUE.

5.6.10 B uncno paccMaTpmBaembiX Npu onpeaesieHnn paBHOBECUS CU BKKOYAKOT BepTUKasbHble,
rOpnU30oHTa/ bHblE N MOMEHTHbIE HAarpy3ku OT COOPYXeEHUA, BEC rpyHTa, CbM}'IpraLI,VIOHHbIe CUNbl,
CUJbl TPEHNA N CcUENNEHNA MO Bbl6paHHOl‘/‘I NMOBEPXHOCTU CKOJIbXXEHNA, aKTUBHOE U (M}'IM)
naccnBHoe AaB/eHNE rpyHTa Ha CABUraeMytro 4aCTb FrPYHTOBOINO MaCcCMBa BHE NMOBEPXHOCTU
CKOJ1bXXEHUA.

5.6.11 BepTunKanbHYy COCTaBNASAOLWYKO CUMbl NpeaenbHoro conpotnsnenmsa N,, kKH, ocHoBaHus,
C/IOXXEHHOro ANCNEPCHbIMU rpyHTamMu B CTabunnsnpoBaHHOM COCTOSISHUM, AOMNYCKAETCHa onpenensTb
no ¢opmyne (5.30), ecnun dpyHAAMEHT UMeeT NOCKY NOAOLWBY U rPYyHTbI OCHOBAHUSA HUXE
NOAOLWBbLI OAHOPOAHBI A0 FNYyHBMHbLI HE MeHee ee LWMPUHbI, @ B C/lydae pas/inyHON BepTUKanbHOM
MPUrpy3Ku C pasHbIX CTOPOH PyHAAMEHTA MHTEHCMBHOCTb 60/bllel U3 HUX He npeBbiwaeTt 0,5R
(R - pacyeTHOE CONpPOTMBAEHME FPYHTa OCHOBaHUSA, onpeaensiemMoe B COOTBeTCTBMM € 5.5.8-
5.5.25)

, (5.30)

roe b' nl' - To xe, uto n B popmyne (5.27), npn atom 6ykBoi b o6o3HaueHa cTopoHa
¢yHaaMeHTa, B HanpaB/ieHUM KOTOPOW npeanofaraeTcs norepsi yCTOMUMBOCTU OCHOBaHUS;

N,, Ng, N - 6e3pa3MepHble KO3dhPULUMEHTbI HecyLlen cnocobHocTn, onpeaensieMble No Tabnauue
5.10 B 3aBMCMMOCTM OT pac4eTHOro 3Ha4YeHus yrna BHYTPEHHEro TPEHUSA FTPYHTa ¢; U yrna

HaKJIOHa K BEPTMKANN & paBHOAENCTBYIOLWEN BHELWIHEN HArpy3kn Ha OCHOBaHMe F B ypoBHe
noaowsbl pyHAAMEHTa;

11 U - pacyeTHble 3HauYeHns yAeNbHOro Beca rpyHToB, KH/M?, Haxoasawmxcs B npeaenax
BO3MOXHOW MPU3Mbl BbIMMPaHNSI COOTBETCTBEHHO HUMXXE W Bbille noAowsbl dyHAaMeHTa (Npu
HaSM4YMKM NOA3EMHbIX BOA ONPeaensioT C YYETOM B3BELUMBAIOLLErO AENCTBUS BOAbI A4S TPYHTOB,
HaxoAsALWMNXCSA Bbile BoAoynopa);

C; - pacyeTHoe 3HayeHune yaesbHOro cuenneHus rpyHTa, kla;

d - rnybuHa 3anoxeHnsa pyHgameHTa, M (B c/lydae HEOAMHAKOBOW BEPTUKAIbHOW MPUIrPY3Kn C
pa3HbIX CTOPOH dyHAaMeHTa NPUHUMAKOT 3HayYeHne d, COOTBETCTBYHOLLEE HAaUMEHbLUEN
npurpyske, HanpuMep, co CTOPOHbI NoaBana);

& Eqr &c - KOaDDUUMEHTbI hopMbl hyHAAMEHTa, onpeaensemble No GopmMyam:
§=1-0,25/m,& =1+ 1,5m; & =1+ 0,3/n, (5.31)
3pecb n = I/b;

| 1 b - COOTBETCTBEHHO A/IMHA U LWUIMPUHaA noaowsbl dyHAAMeHTa, M, NpUHUMAEMbIE B C/lydae
BHELLEHTPEHHOro NMpUIOXeHUS paBHOAENCTBYOLLEN HAarpy3kn paBHbIMU NpUBEAEHHbIM 3HAYEHUSM
/ b'nl', onpegensembimM no dopmyne (5.27).

Ecnun = 1I/b < 1, B dopmynax (5.31) cneagyet npuHuMaTtb n = 1.

Tabnuuya 5.10

Yron O603HaueHne
BHYTpeHHer| KoadbdunumneHT
0 TpeHus 0B

KoaddurumeHTbl Hecywwen cnocobHoctn N, Ng 1 N. npu yrnax Haknomla K
BepTMKann paBHOAENCTBYIOLLEN BHELWIHEN Harpy3ku §, rpaj., paBHBIX




FPYHTa ¢y,

rpaa.
0 5 10 15 20 25 30 35 40
0O N | 0 - - - - - - - - -
N, 1,00
N. | 5,14
N, 0,20 5 = _ _ _ _ _ _ _
5 N, 1,57 4,9
N. | 6,49
N, 0,60 0,42 5 =
10 N, 2,47 2,16 9,8 - - - - - -
' N, 8,34 6,57 |
N, 1,35 1,02 0,61 5
15| N, 3,94 3,45 2,84 14,5 B B B B B
' N. 10,98 9,13 6,88 |
N, 2,88 2,18 1,47 0,82 5
20/ N, 6,40 5,56 4,64 3,64 189 - - -
' N, 14,84 12,53 10,02 7,26 |
N, 5,87 4,50 3,18 2,00 1,05 5 =
25 N, 10,66 9,17 @ 7,65 6,13 4,58 22,9 - - -
N. 20,72 17,53 14,26 10,99 7,68 ' 5
N, 12,39 9,43 6,72 4,44 2,63 1,29 5 =
30| N, 18,40 15,63 12,94 10,37 7,96 @ 5,67 26,5 - -
' N, 30,14 25,34 20,68 16,23 12,05 A 8,09 |
N, 27,50 20,58 14,63 9,79 6,08 @ 3,38 5 =
35| N, 33,30 27,86 22,77 18,12 13,94 10,24 29,8 - -
' N, 46,12 38,36 31,09 24,45 18,48 13,19
N, 66,01 48,30 33,84 22,56 14,18 8,26 4,30 5=
40 N, 64,19 52,71 42,37 33,26 25,39 | 18,70 13,11 32,7
N. 75,31 61,63 49,31 38,45 29,07 21,10 14,43
N, 177,61 126,09 86,20 56,50 32,26 20,73 11,26 5,45 5
45 N, 134,87108,24 85,16 65,58 49,26 35,93 25,24 16,82 35,2
N. 133,87 107,23 84,16 64,58 48,26 34,93 24,24 15,82

MpumeyaHus
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1 MNpn NpoMeXyTOYHbIX 3HA4YeHUAX ¢ U & KoaddunumeHTsl N, Ny 1 N. AonyckaeTcs
onpeaensitb UHTEPNOASUMEN.

2 B durypHbix ckobkax npmBeaeHbl 3Ha4YeHMs1 KO3 HOULMEHTOB HECYLLEN CMTOCOBHOCTH,
COOTBETCTBYIOLINE NpeaeslbHOMY 3HAYEeHUIO yr/a Hak/oHa Harpysku §', ncxoas us
ycnosusa (5.33).

Yron HaknoHa K BepTuKanu paBHOAENCTBYIOLWEN BHEWHEeN Harpy3kn Ha OCHOBaHue onpeaenstoT
U3 ycrnoBus

tgs = Fn/Fy, (5.32)

roe F, n F, - COOTBETCTBEHHO ropy30HTa/IbHas U BEPTUKabHas COCTaBASIOWME BHELIHEN
Harpysku F Ha ocHOBaHWe B ypOBHE NoAOLWBbLI dyHAaMeHTa, KH.

Pacuet no ¢opmyne (5.30) gonyckaeTcs BbIMOAHATL, €cnu cobntogaeTcs ycrnosue
tgd < sing;. (5.33)
MpumeyaHusa

1 Mpu ncnonb3sosaHnm gopmynel (5.30) B cnyyae HEOAMHAKOBOW NPUIPY3KKU C pa3HbIX CTOPOH
dyHOaMeHTa B COCTaBe ropu30HTa/IbHbIX HArpy3oK criefyeT yunTbiBaTb akTUBHOE AaBrieHue
rpyHTa.

2 Ecnn ycnosue (5.33) He BbINOAHSETCS, cleayeT Npou3BOANTb pacyeT dyHAaMeHTa Ha cABUr no
nopowse (5.6.12).

3 MNpw COOTHOLWEHMN CTOPOH PyHAAMeHTa n > 5 dpyHAaMeHT paccMaTpUBaETCH KaK NEHTOYHbIN U
KO3 PULUMEHTDI &, & N Ec MPUHMMAIOT PaBHbIMU €AMHULIE.

5.6.12 PacueT dbyHAaMeHTa Ha CABUI MO NOAOLLBE MPOU3BOAAT NCXOAS U3 YC/IOBUS
ZFs,a < (YCZFS,F)/YnI (5-34)

rae XFs, v 2F . - CyMMbl NpOEKLNIA Ha NIOCKOCTb CKOJSIbXEHUS COOTBETCTBEHHO PacUeTHbIX
CABUTAKOLWLNX N yaepXuBaKLWwmx cui, kH, onpeaensemMbix ¢ y4eTOM akTUBHOIO M NacCMBHOMO
AaBNeHNI rpyHTa Ha 60KOBblE rpaHn yHAaMeHTa, KoadduumeHTa TpeEHUS NOAOWBbI PyHAAMEHTA
Mo rpyHTY, @ TaKXe CUJibl TMApPOCTaTUYECKOro NpoTnBoAaBsieHns (NpyU ypoBHE NOA3EMHbIX BOA
Bbllle NoAoWwBbl dyHAAMEHTA);

Ye U vn - TO Xe, yTo 1 B hopmyne (5.25).

5.6.13 PacueT Ha N/0oCKMN CABWUI MO NOAOLIBE MPOM3BOAAT NPU HANMUUU rOPU30HTAIbHOL
COCTaBNAOWEN HAarpysky Ha yHAAMEHT B C/lydasix:

- HapyweHusa ycnosus (5.33) npumenmmoctn dopmynel (5.30);

- HaAN4mMS CNos rpyHTa C HU3KUMU 3HAYEHUSIMWN NMPOYHOCTHbIX XapaKTepuUCTUK HeNoCcpeaCTBEHHO
noa noAoweon yHAAMEHTa;

- B C/ly4asX, yKasaHHbIX B 5.6.14.

5.6.14 MNpeaenbHOE CONPOTUB/IEHME OCHOBAHMA (OAHOPOAHOMO HMXE NoAoWBbl PyHAAMEHTa 10
rny6uHbl He MeHee 0,75b), CIOXXEHHOro MeASIeHHO YMIOTHALWNMUCS BOAOHACHILLEHHbIMY
rpyHTamm (5.6.5), ponyckaeTtcs onpeaenatb cieayowmm o6pasom.



a) BEpPTUKaNbHYK COCTaBASIOLLYO CU/bl NpeAesibHOro CONPOTUBIEHUS OCHOBAHUS I@HTOYHOIro
dyHpameHTa n,, kKH/M, - no popmyne

n, =b'lq+ (1 +7n-a + cosa)c], (5.35)
roe b' - To xe, yuto n B popmyne (5.26);

g - NpUrpy3Ka c Tol CTOpPOHbI (pyHAAMEHTa, B HaNpaBfeHUN KOTOPOW AENCTBYET ropn3oHTabHas
cocTaBnsitowas Harpysku, kla;

Ct = C, - TO Xe, yTo n B 5.6.5;
n = 3,14;
o - Yron, paa, onpegensiemMbiit no dopmyne
o = arcsin(f,/b'c;), (5.36)

34ech f,, - ropM3oHTanbHas COCTaBASOWAs pacyeTHON Harpyskmn Ha 1 M AnuHbl dyHAAMeEHTa C
YYE€TOM aKTUBHOMO AaBfieHUs rpyHTa, KH/M.

®opmyny (5.35) AoNyCcKaeTcs MCMOb30BaTb, €C/IM BbINOJIHAETCS YC/IoBUE
f, < b'cr. (5.37)

6) cnny npeaenbLHOro CONpoTUBAEHUS OCHOBaHUS npsiMmoyronbHoro (I < 3b) dpyHaameHTa npu
OeNCTBUM Ha Hero BepTMKaNbHOW Harpyskm agonyckaetcs onpeaenatb no dopmyne (5.30),
nonaras

(p1=0, E_,c= 1 +0,11/'I’]|/|CI=CM.

Bo Bcex cny4dasix, ecnu Ha dyHAAMEHT AeACTBYIOT rOpn30HTabHbIE HAarpy3Kn 1 OCHOBaHMe
C/TOXXEHO FPYHTaMWn B HECTabun3npoBaHHOM COCTOSIHUW, CrieAyeT NpoOM3BOAUTbL pacyeT
dyHaoameHTa Ha casur no nogowse (5.6.12).

5.7 Oco6eHHOCTN MPOEKTMPOBAHMSA OCHOBAHUI NPU PEKOHCTPYKLMWU COOPYXEHUIA

5.7.1 TexHn4deckoe 3aiaHne Ha NPOEKTUPOBaHWE OCHOBaHWUM U GYHAAMEHTOB PEKOHCTPYMPYEMbIX
COOPY>XEHMIN AOJDKHO BK/IOYATh CBEAEHMUS O LeNssX PEKOHCTPYKUnmM (HaACTpolKa CyLeCcTBYOLEro
COOpPYXeHUs, MPUCTPOMKa K HEMY HOBOW 4acTu, YCTPONCTBO NMOA3EMHOM YacTu u T.n.),
XapaKTepuUCTUKY 34aHUs, YPOBEHb OTBETCTBEHHOCTU, HAarpy3kKun n apyrue gaHHble, Heobxoanmblie
ANS MPOEeKTMPOBaHUS.

5.7.2 VcxoAHble AaHHble AO/MKHbI TaKKe coAepaTb OTYET 06 MHXKEHEPHO-TE0STIOrMYEeCcKnX
N3bICKAHUAX MJIOWAAKN CTPOUTENLCTBA HA MOMEHT PEKOHCTPYKUMUM C pesynbTaTaMun onpeaeneHnit
XapaKTEPUCTUK rPYHTOB, B TOM UYMC/E MOMYYEHHbIMU MO UCMbITaHNAM 06pasyoB, 0TO6paHHbIX U3-
noA noAowsbl pyHAAMEHTOB, U OTYET C pe3ysibTaTaMu 06crieqoBaHUsA OCHOBaHUIA, pyHAAMEHTOB U
KOHCTPYKLMI coopyxeHns. Ocoboe BHUMaHUE LOSKHO YAENATbCS NPOYHOCTHbBIM
XapaKTEPUCTUKAM MaTepuasioB, HaJIMYMIO B KOHCTPYKUMAX paspylueHunii, aedopMaunii, TpeLmH.

5.7.3 Mo nony4YeHHbIM AaHHbIM NPOBEPSIOT haKTUYECKNe AaBNEHUS Ha rPYHTbI OCHOBaHWUS Noja
NMoJIOLWBOM CYLLECTBYOLWNX DYHAAMEHTOB U YCTaHABAMBAOT HEO6XOAMMOCTb YCUIEHUS
OCHOBaHWUs. Mpwu BbIGpaHHbIX CNOCO6axX YCUNEHUS OCHOBAHUS U KOHCTPYKUUM yHAAMEHTOB U
NMoA3EMHOWM YacTy 3aH1sA LO/KHbI 6blTb paccunTaHbl Ha hakTUYECKNe Harpysku 1 BO3a4encTeums,
BO3HMKaloWMe B pe3ynbTaTe PEKOHCTPYKLNKN, @ TaKXe B MpoLecce CTpOMTEeNbCTBa.

5.7.4 MNpun NpoeKTUpOBaHUN YCUSTIEHNS OCHOBAHUIM U MYHOAAMEHTOB HEOOXOANMMO YUYNTbIBATb
COCTOSIHME KOHCTPYKUMA NOA3EMHON U HA3eMHOM YacTel, a Takke 0CO6eHHOCTU NpomM3BOACTBaA
paboT No yCUIEHUO OCHOBAHUN, GyHAAMEHTOB, NOA3EMHON N HA3EMHOM YacTeN COOPYXKEHUS.



B npoekTax peKoHCTPYMPYEMbIX COOPYXEHUN AOMXKHbI NMPUHUMATLCSA Takue peLleHus no
YCTPOWCTBY OCHOBaHWM U PyHAAMEHTOB, NPU KOTOPbIX MAaKCUMabHO UCMOJIb3YOTCH
CYLLEeCTBYOLMNE KOHCTPYKLUMN DYHAAMEHTOB M CBOMCTBA rPyHTOB. MNpomn3soacTBo paboT npwm
PEKOHCTPYKLMWN HE AO/HKHO MPUBOANTb K BOSHMKHOBEHWUIO HEAOMYCTUMbIX AOMO/THUTENbHbIX
0cafok coopyxeHus (cMm. 5.7.6).

5.7.5 PacyeTHOe CONpOTUBEHME TPYHTa OCHOBAHUS COOPYXEHUS MpU ero NpeacTosLen
HaacTporke onpenenstoT no ¢opmyne (5.5) ¢ yuetom TpeboBaHuin 5.5.23. Mpu ycunenmu
KOHCTPYKUMU pyHAAMEHTOB XXene3o6eToHHoM obolimMoin (pybalikoii) TonwuHor ao 10 cM naowanb
noaowsbl pyballku Npu pacyeTe 0CHOBaHUS HE YyYUTbIBAIOT.

5.7.6 JononHuTenbHasa ocagka OCHOBaHWUSA PEKOHCTPYUPYEMOIro COOPYXXEHUS, Bbl3BaHHAs
PEKOHCTPYKLUWEN, He J0/IXKHa NpeBbIaTh npeaenbHOn AOMOAHUTENbHOM 0CaAKM, KOTOpas
YyCTaHaB/IMBAETCH C YYETOM YPOBHS OTBETCTBEHHOCTU COOPYXKEHUS U KAaTEropmn COCTOSIHUS ero
KOHCTpYKUMi (npunoxeHue B).

5.7.7 PacyeT KOHCTPYKUUA yHAAMEHTOB MPU PEKOHCTPYKLNM NMPOU3BOASAT MO ABYM rpynnam
npeaenbHbiX COCTOSIHUN:

a) NepBoOK rpynmbl - N0 NPOYHOCTH;
6) BTOpOM rpynnbl - Mo 06pasoBaHMIO U PACKPbITUIO TPELLMH.
PacueTbl pyHAaMeHTOB Npomn3BOAAT B COOTBETCTBUM C pas3genom 12.

5.7.8 Mpu yCcTpoincTBe B PEKOHCTPYMPYEMbIX COOPYXEHUSAX NOA3EMHbIX COOPYXeHun (NoaBanos,
TOHHeNen u T.M.) JO/DKHbI YUUTbIBATbCA: AOMNOSHUTENbHOE aKTUBHOE FOPM30HTaIbHOE AaB/IEHUE;
YMeHbLUEHWe HecyLen cnocobHocTn dhyHAAMEHTOB.

Ecnn peKOHCTPYKLUMUS BbI3bIBAET YBENMUYEHME HArpy3ok, HEO6X0ANMO OLLEHNBATb HECYLLYIO
CNOCO6HOCTb OCHOBaHMS, 0COBEHHO NMpPU HaNNUUKM GyHAAMEHTOB C rMyBUHOI 3aN10XKEHUS MEHEE
0,5 m.

5.7.9 MNMpwu ycTpoicTBe HOBOro pyHAaMeHTa HMXE CYLLEeCTBYIOLWEro AoNyCTMMas pa3HoCTb Ah
OTMETOK 3a/0XXeHMS COCEAHUX OANHOYHbBIX WJN JIEHTOYHbIX (PYyHAAMEHTOB A0/KHa ONpeaensTbCs
no gopmyne (12.3).

5.7.10 MNpwn ywnpeHnn dyHAaMEHTOB 1 NOABOAKE NOA COOPYXXEHME HOBOro XenesobeToHHOro
dyHOoameHTa pacyeT PyHAAMEHTOB MO NPOYHOCTM NPOU3BOAAT KaK ANl BHOBb BO3BOAUMbIX B
COOTBETCTBMM C Noapasgenamum 12.3 n 12.4.

5.7.11 MNpu NpoeKkTMpoBaHUU Mo PEKOHCTPYUPYEMbIM COOPYXKEHUEM CMIOWHOW NAUTLI ee pacyeT
Nnpou3BOASAT B COOTBETCTBMM C nogpasgenom 12.5.

5.7.12 MNpwn pacnonoxXeHnn peKoHCTPYUPYEMOrO COOPYXEHUSA PAAOM C CYLLECTBYOWUMU
COOpPYXeHUAMU cneayeTt Npou3BOAUTb NPOBEPKY €ro BANAHUA Ha 3TU COOPYXEHUS.

5.7.13 MNpoekTnpoBaHne 0CHOBaHWUM U PyHAAMEHTOB NPU PEKOHCTPYKUMUN JO/IKHO BECTUCH C
YYeTOM ANHaMUYECKMX BO3AENCTBUI OT 060pyl0BaHMSA, YCTAHOB/IEHHOIO B 34aHUSX, HAa3EMHOIo U
NoA3eMHOr0 TpaHCcnopTa, NPOM3BOACTBA CTPOUTENbHbLIX PaboT U APYrnx NCTOYHMKOB Ha OCHOBE
OAHHbIX MHCTPYMEHTanbHbIX U3MEpeHuin Bubpauui.

5.7.14 Mpun peKoHCTpYKUUU PyHAAMEHTOB NPOU3BOACTBEHHbIX 34AaHUN C LEbl0 CHUXEHUS
BMbpaumii HeobxoaMMO NPOBOAUTL pacyeT KonebaHuii Ana ABYX COCTOSSHUIA COOPYXXEHMS - 40
PEKOHCTPYKLUMM M Nocne Hee. PacyeT konebaHuii 40 PeKOHCTPYKUUN JO/KEH AaBaTb pe3ynbTaThl,
cornacyroLwmecs ¢ noay4vyeHHoIMm B xoae BubpaumoHHoro ob6cnenoBaHmnsa aKcnepmMMeHTasibHbIMU
AaHHbIMKU. MpU HEOBXOAMMOCTU OCYLLECTBIAIOT YTOUHEHME OTAENbHbIX NapaMeTpoB WU BCEWN
pacyeTHOM CXeMbl.



5.8 MeponpusiTUsi Mo yMeHbLlUEeHUIO AedopMaLmnii OCHOBaHWUA U BAMSHUS UX HA COOPYXXEHUS

5.8.1 [1ns BbiNoNHEHUs1 TpeboBaHMIA pacyeTa OCHOBaHW Mo npeaesibHbIM COCTOSIHUSIM, KpOMe
BO3MOXHOCTU 1 LieN1iecoobpasHOCTU U3MEHEHMSA pa3MepoB hyHAAMEHTOB B MiaHe WAW ryBuHbl Ux
3an0XeHuns (BKIYas NPOpPe3Ky rPyHTOB CO cneundunyeckuMm cBoCcTBaMm), BBeAEHUS
[IOMOSNIHNTENbHbIX CBSA3EN, OrpaHMUYNBAIOLINX NepeMeLlleHns hyHAAMEHTOB, NMPUMEHEHUSA APYTUX
TMMNOB (PYHAAMEHTOB, N3MEHEHWSI HAarpPy30K Ha OCHOBAaHWE U T.4., CleAyeT PacCMOTPETb
Heo6X0AMMOCTb MPUMEHEHUS:

a) MeponpusaTUA NO NpeAOXPaHEHUI0 FPYHTOB OCHOBAHMUSA OT yXyalweHuns nx csoicts (5.8.2);
6) MeponpuaTMin, HanpaBiEeHHbIX Ha Npeobpa3oBaHMe CTPOUTESNbHBIX CBONCTB rpyHTOB (5.8.3);

B) KOHCTPYKTMBHbIX MEPOMPUATUIA, YMEHbLUAIOLWMX YYBCTBUTENBHOCTb COOPYXEHUI K
nedopmaumsam ocHoBaHus (5.8.4);

r) BblpaBHMBaHUSA COOPYXEHUWN MW OTAENbHbIX UX YacTel: CTauMOHapHbIM, @ TakXXe BPEMEHHbIM
cneunanbHbiM 06opyaoBaHUEM; BblIbBypuUBaHMEM rpyHTa M3-noj NoAowWwBbl GyHAAMEHTOB;
perynmpyeMbiM 3aMadnBaHMEM.

Mpy NpoeKkTUpoBaHUM CreAyeT TakXe YYnTbiBaTb BO3SMOXHOCTb PErysimpoBaHus yCunui B
KOHCTPYKLMSAX COOPYXXEHUS, BOZHUKAOLLNX NPU €ro B3aMMoaencTemm ¢ ocHosaHuemM (5.8.5), a
TakXe peryMpoBaHusa HanpsXeHHo-4e(dOpMNUPOBAHHOIO COCTOSAHUSA TPpyHTa ocHoBaHus (5.8.7).

BbI6Op 04HOro MM KOMNEKca MepPONpUATUIA A0XKEH NMPOU3BOAUTLCS C y4eToM TpeboBaHuii 4.1.

5.8.2 K MeponpuaTtnam, npeaoxpaHsaowmM rpyHTbl OCHOBAHUSA OT YXYALEHUSA NX CTPOUTENbHbIX
CBOWCTB, OTHOCATCA:

a) BOAO3ALUNTHbIE MEPOMPUSATUS Ha NoLWaAKax, CNOXEHHbIX rpyHTamMu, YyBCTBUTENbHBIMU K
N3MEHEHMIO BNIAXXHOCTWN (COOTBETCTBYHOLW A KOMNOHOBKA FreHepasibHbIX M1aHOB, BEPTUKaNbHas
niaHMpoBKa TeppuTopun, obecrneymBatolas CTOK NOBEPXHOCTHbIX BOA, YCTPOMCTBO ApeHaxekn,
NpoTMBOGUABLTPALIMOHHbLIX 3aBEC M 3KpaHOB, NpoKJaika BOAOMNPOBOAOB B CMeUMabHbIX KaHanax
WM pasMelleHne ux Ha 6e30MacHbIX PacCTOSHUSIX OT COOPYXKEHUIM, KOHTPO/Ib 3@ BO3MOXHbIMU
yTeukamu Boabl 1 T.M.);

6) 3alunTa rpyHToB OCHOBaHMA OT XMMNYECKU aKTUBHbIX XNAKOCTEN, CNoCOBHbIX NMPUBECTU K
npocaakawm, Ha6yxaHmo, aKTnBM3aunun KapCToBbIX SIBSIEHNI, NOBbILLEHMNIO arpeccmBHOCTU
noAa3eMHbIX BOA U T.M.,

B) OrpaHn4yeHmne NCTOYHUKOB BHELUHMX BO3a4elcTBmiA (Hanpumep, Bnbpauni);

r) NpefoxpaHuUTeslbHble MEPOMNPUSTUSA, OCYLLECTBNISIEMbIE B NMPOLIECCE CTPOMTENBCTBA COOPYXKEHUI
(coxpaHeHne NpUpoAHON CTPYKTYpPbl U BAAXXHOCTU FPYHTOB, COB/0AEHME TEXHOMOMMM YCTPOMCTBA
OCHOBaHWI, pyHAAMEHTOB, NOA3EMHbIX M HAa3eMHbIX KOHCTPYKUMI, HE AoMycKaloLlelh n3MeHeHns
MPUHATON B MPOEKTE CXEMbI M CKOPOCTU Nepeaayn Harpysku Ha OCHOBaHWe, 0COBEHHO npwu
Ha/IMYMM B OCHOBAHUN MEASIEHHO KOHCO/MAMPYIOLWMXCA TPYHTOB U T.M.).

5.8.3 NpeobpazoBaHne CTPOUTENbHbLIX CBOMCTB MPYHTOB OCHOBaHUSA (YCTPONCTBO UCKYCCTBEHHbIX
OCHOBaHWI) AOCTUraeTcs:

a) yrnJlIoTHEHWEM rpyHTOB (TpaMboBaHMEM TAXesbIMXU TPAaMbBOBKaMmn, YCTPOMCTBOM FPYHTOBbIX
cBaun, BbITpaMboBbIBAHMEM KOTNOBAHOB Mo dyHAAMEHTbI, NpeABapuTeSibHbIM 3aMayYMBaHMEM
rPYHTOB, NCMOJ/Ib30BAaHMEM SHEPIUN B3PbIBa, MYOUHHbLIM rTMAPOBUOPOYMIOTHEHUEM,
BUOpPALMOHHBIMX MalUMHAMKU, KaTKaMn 1 T.1.);

6) NONHON UM YAaCTUUYHOW 3aMeHOW B OCHOBaHuu (B NnaHe v no rnybuHe) rpyHTOB C
HEeYZOB/IETBOPUTENbHBIMW CBOMCTBAMU MOAYLWKAMN U3 NecKka, rpasus, WebHsa un T.0.;



B) yCTpO#CTBOM HaAcbinen (OTCbIMKOWN U FTMAPOHAMbIBOM);

r) 3aKpenjeHneM rpyHToB (MHbEKLUMOHHbBIM, 3/IEKTPOXUMMYECKUM, BYpPOCMECUTENbHbIM,
TEPMUYECKUM U ApYruMu cnocobamu);

[l) BBEAEHWEM B rpyHT cneumanbHbiX 406aBoK (HanpuMep, 3aCONeHNEM rpyHTa Uav nponuTKon
ero HedTenpoayKTamMu ANS IUKBUAAUMN NYYUHUCTbIX CBONCTB);

€) apMMpoBaHMEM rpyHTa (BBEeAEeHMEM crneunanbHblIX NJIEHOK, CETOK U T.M.).

5.8.4 KOHCTPYKTMBHbIE MEPOMPUATUSA, YMEHbLLAIOLWIME YYBCTBUTENIbHOCTb COOPYXEHUIA K
nedopMaumaM oCHOBaHMs, BKOYALOT:

a) pauMoHaNbHY0 KOMMOHOBKY COOPYXEHMWS B MJIaHE M MO BbICOTE;

6) noBblWeHne NPOYHOCTU N NPOCTPAHCTBEHHOM XECTKOCTU COOPYXEHUn, AJoCcTUraeMmoe
YCUNEHNEM KOHCTPYKUMHI, 0COBEHHO KOHCTPYKUMIM yHAAMEHTHO-NOABAIbHOMN 4YacTu, B
COOTBETCTBUM C pe3ynbTaTaMy pacyeTa COOPYXeHMUs BO B3aMMOAENCTBUMN C OCHOBaHUEM
(BBEAEHME OOMOMHUTENbHbLIX CBA3EN B KapKaCHbIX KOHCTPYKLMSIX, YCTPOHUCTBO Xene306eTOHHbIX
WX apMOKAMEHHbIX NMOSICOB, pa3pe3ka COOPYXEHUIM Ha OTCEKN U T.M.);

B) yBenM4yeHne noaaT/IMBOCTU COOPYXXEHUN (€C/Tn 3TO NMO3BONSAIOT TeXHoNormyeckme tpebosaHms)
3@ CYeT NPUMEeHeHUs TMBKMX UM paspe3HbIX KOHCTPYKLUMWNA;

) YCTPOMNCTBO NPUCMNOCOBAEHNI ANS BbIPaBHUBAHUA KOHCTPYKLNA COOPYXKEHUS U PUXTOBKM
TEXHOMorM4yeckoro o6opyaoBaHus.

MpnMedaHus

1 Fa6apuTbl NPUBINXKEHUS K CTPOUTENIbHBIM KOHCTPYKLMSM NOABUXHOIO TEXHOTOTMYECKOro
060pyaoBaHust (MOCTOBbIX KpaHOB, IMMTOB M T.M.) AOJKHbI 06ecneunBaTb UX HOPMasbHYHO
3KCMayaTaumio C Y4eTOM BO3MOXHbIX AedopMaLnii 0CHOBaHMS.

2 [1na obecneyeHns HOpManbHOM 3KCNyaTaunm NMMPTOB MHOMO3TaXHbIX 34aHUN NNQTOBbIE
LWaxTbl HEOH6XOAMMO NMPOEKTUPOBATbL C YYETOM KpeHa COOpPYXeHMus.

5.8.5 K Meponpu1sTMsiM, NO3BONSIIOLMM YMEHbLUUTb YCUNUS B KOHCTPYKLMSX COOPYXKEHNS MPU
B3aMMOAENCTBUM ero C OCHOBaHWEM, OTHOCSTCS:

- pa3MeLleHMEe COOPYXEHNSA Ha NoLaan 3aCTPOMKN C YYETOM ee MHXEHEPHO-TeoI0rM4eckoro
CTPOEHMUS N BO3MOXHbIX MCTOYHUKOB BPeAHbIX BANUSAHWUIA (TIMH3 CrabblX FPYHTOB, CTapblX FOPHbIX
BblpabOTOK, KapCTOBbIX MONOCTEN, BHELWWHNUX BOAOBOAOB U T.M.);

- MPUMEHEHME COOTBETCTBYIOLWNX KOHCTPYKUMIM PyHAaMeHTOoB (dpyHAAMEHTOB C Masiolh 60KOBOM
NOBEPXHOCTbIO Ha NoapabaTbiBAaEMbIX TEPPUTOPUSAX, MPU HATMUYMN B OCHOBAHUM MYUUHUCTbIX
FPYHTOB U Ap.);

- 3acbinka nasyx U yCTpoOMUCTBO noAyllek noa ¢dyHAaMeHTaMu U3 Matepuanos, obnagarowmx
ManbIM CLENn/IEHNEM U TPEHUEM, NPUMEHEHNE CrieymanbHbIX aHTUDPUKLMOHHbBIX MOKPbITUNA,
OTpbIBK@ BPEMEHHbIX KOMMEHCALWOHHbIX TPAHLIEN ANS YMEHbLIEeHUS YCUINIA OT FTOPU30HTAsIbHbIX
Aedopmaumnin ocHoBaHui (HanpuMep, B panoHax roOpHbIX BbIpaboTok);

- perynMpoBaHue CPOKOB 3aMOHOSIMYMBAHUSA CTbIKOB COOPHbBIX U CHOPHO-MOHOUTHbIX
KOHCTPYKLUWNIA;

- o6ocHoBaHHas CKOPOCTb 1 NoCNnenoBaTe/IbHOCTb BO3BEAEHUA OTAENIbHbIX yacremn COOpyXeHus,

- yCTpOI7ICTBO pa3fennTenbHbIX CTEHOK MeXAy CyLeCcTBYHWNMMN N BO3BOANMbBIM COOPYXEHNEM.



5.8.6 B cnyuvasix, Korga CTpouTeNlbHbIMM MEepPaMu 3alUnTbl U NHXEHEPHOW NOArOTOBKU IPYHTOB
OCHOBaHUS He MckoYatoTcs aAedopMaLnmn U KPeHbl COOPYXEHMWIA, NMpeBbILatomMe 4ONyCTUMblEe
3HAYeHMWs, OCHOBaHUS CneayeT NPOEKTUPOBATb C YYETOM MEPOMPUSATUN, CHUXXAIOLWMX OCaaKN U
KpEeHbl, B TOM YUC/IE C NPUMEHEHNEM BblPpaBHUBAHNSA COOPYXEHMS.

Mpy NpOEKTUPOBaHUM COOPYXXEHUIN C YYETOM BO3MOXXHOCTU UX BbipaBHMBAHUSA C MOMOLLbIO
[OMKpaTOB cneayeT BbIMOHSATb pacyeT KOHCTPYKUMA Ha BO3AENCTBME HEPaBHOMEPHbIX
AedopMaumii OCHOBaHMS B CTaAMW BbipaBHUBaHMS. PacyeToM Ha BblpaBHUBaHMe HEO6X0AMMO
NMpOBEPUTb HECYLLYIO CMTOCOBHOCTb N YCTOMYMBOCTb KOHCTPYKUNIA (hyHAAMEHTOB NOABasIbHOM
4yacTu 34aHUN, BOCMPUHMMAIOLWNX COCPEAOTOHEHHYO Harpy3Ky OT BblpaBHMBAOLWNX YCTPOMCTB, U
rny6uHy 3anoxeHus dbyHAaMEHTOB, BKIOYAs NMPOBEPKY Ha YCTOMUYMBOCTb OCHOBaHMS Npu
nepepaye Ha Hero AaBfieHUS OT BblpaBHMBALWMX YCTPOMCTB.

5.8.7 PerynvpoBaHune HanpsxxeHHOo-Ae(popMUPOBAHHOMO COCTOSIHUA FPYHTa OCHOBAHMA C LiE/bIo
YMEHbLUEHNS ero AecOpMUPYEMOCTM UMW MOBLILLIEHMSA HECYLLEN CMOCOBHOCTM MOXET 6bIThb
BbIMOJIHEHO CO3JaHMEM MPUHYAUTENbHON AedopMaLMM FPYHTOB MM NPUSIOXKEHNEM MOCTOSIHHO
[eCTBYIOLLIEro AABNEHNS B rPyHTE CeayoWwmMmn cnocobamu:

- HarHeTaHMeM B OrpaHMYEHHbIN 06beM rpyHTa TBepaetoLlero pactsopa (KOMNeHcaLunmoHHoe
HarHeTaHue);

- fecdopmaumein nyTeM yCTpoiicTBa B rpyHTE NMHEBMATUUYECKUX KOHCTPYKUMIA, CNOCO6HbIX
paclWNpPATLCS B FPYHTE;

- 06aTmeM rpyHTa atMocdepHbIM gaBneHnem (BakyymmpoBaHue) un ap.

6 OCob6eHHOCTN NPOEKTUPOBAHNS OCHOBAHWUI COOPYXXEHUN, BO3BOAMMbIX Ha crieumdunyeckmx
rPYHTax n B 0CO6bIX yCNOBUAX

6.1 NMpocaaoyHble rPyHTHI

6.1.1 OcHoBaHUA, CNOXEHHbIE MPOCAA0YHBbIMU MPYHTaMMU, AONXKHbI MPOEKTUPOBATLCS C YYETOM UX
0CO6EHHOCTM, 3aK/H0YatoLWencs B TOM, YTO MPU NOBbILWEHUM BIAXXHOCTW BbllLe ONpeaeseHHOro
YPOBHS MPOUCXOAUT MOTePS MPOYHOCTM FPYHTa M OHM AatoT AOMOJHUTENbHbIE aedopMaunm -
npocagku - OT BHELHEN Harpy3km n (Mnn) cobCTBEHHOro Beca rpyHTa.

6.1.2 Mpu NpoekTUpOBaHNM OCHOBAHWUM, CNOXXEHHbIX MPOCaA0YHbIMM FPYHTaAMK, cneayet
YUUTbIBATb BO3MOXHOCTb MOBbIWEHMNS UX BNAXHOCTM 3@ CYeT:

a) 3aMauyMBaHNS FPYHTOB - CBEPXY U3 BHELWHUX UCTOYHMKOB U (MIN) CHU3Y MpU NOAbEME YPOBHS
NoA3EMHbIX BOJ;

6) HaKoMineHnd Bnarn B rpyHTe BCneacrteme VIHCbVIJ'IpraLI,VII/I MOBEPXHOCTHbLIX BOA U
3KpaHMpoBaHMA NOBEPXHOCTU.

6.1.3 NpocanoyHble rpyHTbl XapaKTepusyTcs OTHOCUTENbHOM NMpOoCagO04YHOCTbIO & U Ha4aJibHbIM
Nnpocajo4YHbIM AaBJ/IeHUEM Dy . YKa3aHHble XapakTepUCTUKN OonpeaensioT B COOTBeTCTBMM € 6.1.12
n6.1.14.

HopMaTuBHbIE 3HAUEHUSA g N Pg BLIYNCASAIOT KakK CpeAHMne 3HayeHUs pe3ysbTaToB UX
onpeaeneHunt (FOCT 20522), a pacyeTHble 3HA4YEeHUs A0ONYCKaeTCs NpUHUMaTb paBHbIMU
HOpMaTUBHbIM (yg = 1).

6.1.4 MNpyK NPOEKTUPOBAHNM OCHOBaAHWM, CIIOXEHHbIX MPOCaA0YHbIMMU FTPYHTAMU, AOSKHbI
YUUTbIBATLCS:

a) rpocagku OT BHELIHEN HarpysKu sg ,, NPONCXOAsLLIME B NpeAenax BepXHen 30Hbl Mpocaaku
hg,p, U3MepsieMol OT NOAOLWBLI dyHAAMeHTa A0 ry6uHbl, rAe CyMMapHble BEpTUKabHble



Hanps)XeHWUs OT BHELUHEeN Harpy3kn U cob6CTBEHHOIO BECa rpyHTa paBHbl HayalbHOMY
rpocafoYyHOMY AaBfIEHMIO UM CYMMa YKa3aHHbIX HanpshkeHuit MMHMManbHa (cM. 6.1.15);

6) npocaaku oT cob6CTBEHHOro BeCa rpyHTa Sg g, MPONCXOASLLME B HUXHEN 30HE npocaaku hg g,
HauMHas C rNybuHbl, FAe CyMMapHble BepTUKaNbHblE Hanps>XeHUsS NpeBbIWaT HayasbHoe
rnpocagoyHoe AaBfieHNE pg UM CyMMa BEPTUKaNbHbIX HanpsiXeHUn OT COBCTBEHHOIO Beca rpyHTa
N BHELIHEN Harpy3KyM MMHUManbHa, U A0 HUXHEN rpaHuLUbl 1pocagoyHOoM TONWM;

B) HEPAaBHOMEPHOCTb MPOCAAKM FPYHTOB ASg;

) FOPU30HTasIbHbIE MEPEMELLEHNSI OCHOBAHUSA Ug B Npeaeniax KPUBOSIMHENHOMN YacTu
NpocagoyHoi BOPOHKN NpU rpocagKke rpyHTOB OT CO6CTBEHHOMO Beca;

[l) noTeps YCTOMUYMBOCTM OTKOCOB U CKJIOHOB;
€) AONONHUTENbHbIE HAarpy3Ky BCIEACTBME 06pa30BaHUS B rpyHTOBOM TOSLLE BOAHbLIX KYMOIO0B.
MpuMeydaHue - lpocagKy rPYHTOB YUYMTbIBAIOT NMpPU OTHOCUTENbHOW NPOCaA0YHOCTH &5 > 0,01.

6.1.5 Mpn onpeaeneHnn Npocagok rpyHTOB M UX HEPABHOMEPHOCTU ClneayeT yYnUTbiBaTb:
XapaKTep MJaHMPOBKM TEPPUTOPUM (HaNNYMe BbIEMOK W CPE3KM WU HacbIMNel U NOoAChIMNOK,
KOTOpble 0Ka3bIBalOT BANSHWE Ha HaMpPsXXEHHOE COCTOSAHWME FPYHTOB OCHOBAHUSA, @ TaKXe Ha BUA U
pasMep NpocafoK); BO3MOXHbIE BMAbI, pa3Mepbl U MECTA PACMOSIOXKEHUS UCTOUHUKOB
3aMaunBaHUSA FPYHTOB; KOHCTPYKTUBHbIE OCOBEHHOCTU COOPYXEHUS, B YACTHOCTU Hannuune
TOHHenNel, NoABaNoB NoA YacTbio COOPYXEHMUA U T.M.; AOMNOJHUTENbHbIE HArpy3KK Ha rny6okue
(byHAAMEHTbI, YNIOTHEHHbIE U 3aKPEN/IeHHbIE MAacCUBbI OT CUJ1 HEFATUBHOIO TPEHMUS,
BO3HMKAOLWMNX NPU r1pocagKkax rpyHToOB OT CO6CTBEHHOrO Beca.

KpoMe Toro, Heo6Xx0AMMO yUYnUTbIBaTb, UTO NpPU 3aMauyMBaHMM cBepxy 60/blIMX Nolanen
(wnpurHa 3aMaumMBaemoit nnowaamn B, paBHa MM NpeBbIlWAET TOJLWNHY CNOS MPOCago4HOro
rPYHTa - 1IpocasoyHyto Tosly Hg) 1 3aMaunBaHnUmM CHM3Y 3a CUYET NoAbeMa YPOBHS MOA3EMHbIX
BO/J MOJIHOCTbIO NPOABASETCH Ipocagka oT COBCTBEHHOr0 Beca Sq,q, @ MPU 3aMaunBaHUN CBEPXY

Manbix naowagen (B, < Hy nposBnseTcs nuiwb TONbKO YacTb e€e (cm. 6.1.18).

MNMpumeydaHue - Mpu onpeaeneHnn HepaBHOMEPHOCTU NMPOCaAOK FPYHTOB ClefyeT yUuTbIBaTb
BO3MOXHble Hanbonee HebnaronpuaTHble BUAbI U MECTa pacrnosioXXeHUs UCTOYHMKOB 3aMaymBaHus
MO OTHOLUEHMIO K PacCUMTbIBAEMOMY (PYHAAMEHTY UM COOPYXXEHUIO B LIESIOM.

6.1.6 pyHTOBbIE YCNOBUSA NNOWAA0K, CNOXEHHbIX NPOCaA0YHbIMU FPYHTaMu, B 3aBUCUMOCTU OT
BO3MOXHOCTW MPOSIBEHMS NPOCaAKM MPYHTOB OT COBCTBEHHOrO Beca noapasaenstoT Ha ABa TMna:

I TN - rpyHTOBbIE YCNOBUS, B KOTOPbIX BO3MOXHa B OCHOBHOM MpocajKa rpyHTOB OT BHELUHEMN
Harpysku, a npocagka rpyHToB OT CO6CTBEHHOIO Beca OTCYTCTBYET MU/ He MpeBbIWAET 5 cM;

II TMN - rpyHTOBbIE YC/IOBUS, B KOTOPbIX NMOMUMO NPOCAAKW FPYHTOB OT BHELUHEN Harpysku
BO3MOXHa MX Npocaaka oT CO6CTBEHHOIO BECa M pasMep ee NpeBbiaeT 5 cM.

6.1.7 PacyeT 0CHOBaHWIA, C/TOXEHHbIX NPOCAA0YHbIMU FPYHTAMW, MPOU3BOAAT B COOTBETCTBUM C
Tpe6oBaHusIMK pa3gena 5.

Mpu 3TOM gedopmMaLmn OCHOBAHUS ONMpeaensoT CyMMUPOBaHMEM 0CadoK U npocagok. Ocaaku
OCHOBaHus onpeaenstoT 6e3 yyeTa rnpocagoyHbiX CBONCTB FPYHTOB NCXoas n3 gedopMaLnMOHHbIX
XapaKTepPUCTUK FPYHTOB Mpu YCTAaHOBUBLLENCSA BMAXHOCTU, @ NPOCaAKN - B COOTBETCTBUM C
TpeboBaHusMu 6.1.2-6.1.5.

YcTaHoBMBLIEECS 3HAYEeHME BNAXHOCTU NPUHUMAIOT paBHbIM I'IpMpOD,HOVI B/1aXXHOCTU W, €C/ZIn W =
Wp, U BNAXHOCTU Ha rpaHuLe packaTbiBaHUA W,, €CIM W < Wi,



MpuMeyaHue - CneayeT TakXe yUnTbiBaTb 0CaAKN MOACTUNAIOWMNX NPOCAA0YHYIO TOJILLY FPYHTOB,
KOTOpble MOryT 6bITb Bbl3BaHbl U3MEHEHNEM HaMpPSXXEHHOI0 COCTOSIHUSI FPYHTOBOIrO MacCMBa U3-3a
Harpysok: OT 34aHWUIA U COOPYXEHWW, rPyHTOBbIX MOAYLWEK, NMOACLINOK MPU BbINOJHEHWUMN
BEPTUKANbHOM NNaHMPOBKM, @ TakXKe OT Beca BoAbl NPV BOAOHACHILEHWUW NMPOCAA0YHOW TOJLLN U
T.n.

6.1.8 PacueTHOe conpoTuB/ieHNe rpyHTa OCHOBaHUA R npu BO3MOXXHOM 3aMaynBaHnun
MpoCcagoYHbIX rpyHTOB (6.1.2, @) NpMHMMAIOT paBHbIM:

a) HayaslbHOMY MpPOCaA0YHOMY AaB/IEHUIO Pg NMPU YCTPAHEHMUM BO3MOXHOCTWU NMPOCaZAKN FPYHTOB OT
BHELLHEN Harpysku nyTeM CHUXXEHWUS AaBneHus no nogowse dyHAAMEHTa;

6) 3HauyeHuto, BbluncneHHoMy no dopmyne (5.5) ¢ CNoNb30BaHMEM pacyYeTHbIX 3HAYEeHU I
NPOYHOCTHbIX XapaKTepUcTuK (@ U Cyy) B BOAOHACHILWEHHOM COCTOSHUN.

Mpn HEBO3MOXHOCTU 3aMaymMBaHMS NPOCAA0YHbIX FPYHTOB pacyeTHOe COMpPOTUB/IEHME IpyHTa
ocHoBaHusa R onpegenstoT no dopmyne (5.5) ¢ ncnonb3oBaHMEM NPOYHOCTHBIX XapakTePUCTUK
3TUX FPYHTOB MpPWU YCTAHOBUBLLENCA BAaXHoOCTH (6.1.7).

Mpn onpepneneHnn pacyeTHOro CoONpoTMBIIEHUS FPYHTa OCHOBAHUS NMpPu BO3MOXHOCTU €ro
3aMaymBaHus 40 NOJSIHOro BOAOHAaChIWeHN Ko duumMeHTbl yCioBun paboThbl ye U o NPUHUMAIOT
no Tabnuue 5.2 Kak ons rAMHUCTbIX FPYHTOB C NoKa3saTenem Tekydectn I, > 0,5, a npu
HEeBO3MOXHOCTM 3aMa4ynmBaHUS - C NokasaTtenem Tekydectn I, <0,5.

6.1.9 MNMpeaBapuTenbHble pa3Mepbl GyHAAMEHTOB coopy>XeHui I n II ypoBHEN OTBETCTBEHHOCTH,
BO3BOAMMbIX Ha NPOCaAO0YHbIX FPYHTax, Ha3Ha4valT UCXOAS N3 pacyYeTHbIX COMPOTUBIIEHUN
OCHOBaHusa Ry, NnpuHMMaeMbix no Tabnuue .4 npunoxexHus .

YKa3zaHHbIMW 3HaYEeHMAMU Ry AONYyCKAeTCsa Nosib30BaTbCs TakKXKe AN Ha3HAYEHUSI OKOHYATENbHbIX
pasMepoB yHAAMeHTOB coopykeHui 111 ypoBHS OTBETCTBEHHOCTU, B KOTOPbIX OTCYTCTBYET
MOKpbIX npouecc.

6.1.10 Mpwu ycTpaHEHWUN NIPOCafOYHbIX CBOWCTB FPYHTOB YM/IOTHEHWEM UM 3aKpensieHMeM
Heo6xoAMMo obecrneunTb, YTO6bl NOSIHOE AaB/ieHWe Ha KPOBJIO MOACTM/IAIOLWEr0 HEYMNIOTHEHHOIO
NN He3aKpenJieHHOro C/losi He MpeBbIWaso HavyaNbHOoe 1pocagoyHoe AaBeHNE py.

6.1.11 [IpocagKy rpyHTOB OCHOBAHUS Sy, CM, NMPU YBEIMYEHUN UX BIAXKHOCTU BCEACTBUE
3aMauunBaHus cBepxy 6onblunx naowaaen (cM. 6.1.5), a Takxxe 3aMayMBaHUs CHU3Y Npu NoabeMe
YPOBHS MOA3EMHbIX BOA OnpeaensatoT no gopmyne

, (6.1)

rAe &g, - OTHOCUTE/IbHAs MPOCAafOYHOCTb i-ro CNOs rpyHTa, onpeaensieMas B COOTBETCTBUM C
6.1.12;

h; - TonwuHa i-ro cnos, cm;
Ke i - KO3 DULMEHT, onpeaensieMbll B cooTBeTCTBMK € 6.1.13;
N - YUCNO C/I0EB, Ha KoTopoe pa3buTta 30Ha npocagku hy, NpUHMMaeMoe B COOTBETCTBUM C 6.1.17.

6.1.12 OTHOCUTENBHYIO NMPOCAAOYHOCTb FPYHTA &5 ONPERENAOT HA OCHOBE MUCIbITaHMI TPYHTa B
nabopatopHbix ycnosuax (FOCT 23161) no dopmyne



» (6.2)

rae hnp ¥ hetp - BoiCOTa 06pasua, CM, COOTBETCTBEHHO NPUPOAHOW BNAXHOCTM U MOC/E ero
MOJSIHOIO BOZIOHACKILWEHUSA (W = W, ) NpU AaBneHuun p, klMa, paBHOM BEpPTUKAIbHOMY HaMpsXXeHUIo
Ha paccMaTpuBaeMmoli ry6uHe oT BHELUHel Harpy3ku U CO6CTBEHHOMO Beca rpyHTa p = o, + Gy
npu onpeaeneHnn npocagxkM rpyHTa B BepxXHei 30He Npocaiku; Npu onpeaeneHnn npocaakm
rpyHTa B HUXHE 30HE NPOCAZKM TaKXe YUMTbIBAIOT AOMOSHUTESNIbHYIO HAarpy3Ky OT CUJ
HEraTMBHOIO TPEHUS;

hn,g - BblCOTa, CM, TOro e obpa3ua NPUPOAHON BAAXHOCTU NPU P = Cyq.

3HaueHune g5 MOXET 6bITb ONpeaesieHo TakXe B MoJSieBbIX YCNOBUAX NO UCMbITAHUSM TPYHTA
wTamnoM c 3amaymeaHuem (FOCT 20276).

6.1.13 KoapdpuumeHT Ky ;, BXoaawmin B dopmyny (6.1), npu b > 12 M NnpuHUMaIOT pasHbIM
eaMHuLEe AN BCex C/I0EB rpyHTa B Npejenax 30Hbl Npocaaku; npu b < 3 BeiuncnaoT no dopmyne

ksI,i = 0/5 + 1/5(p - psl,i)/pOI (63)
roe p - cpeaHee agasneHuve noj noaowson dyHaameHTa, klla;

P« - HAYa/lbHOE MPOCaA0YHOE AaBJIeHME TPpyHTa i-ro cnos, kfa, onpesensemoe B COOTBETCTBUM C
6.1.14;

po - AaeneHune, pasHoe 100 kMa.
Mpn 3 M < b < 12 M kg ,; onpegenaoT nHTEprionaumen.

Mpwn onpepeneHnn Npocaakun rpyHTa oT CO6CTBEHHOrO Beca cneayeT npuHmuMaTtb kg = 1 npu Hg <
15 M un kg = 1,25 npu Hg = 20 M, Npn NpoMeXyTOUYHbIX 3Ha4YeHusAX Hg KoadduumeHT K
onpenensoT nHTepnonsaumen.

6.1.14 3a HayanbHOE NpocCafouvYHOe AaBNeHne pg NPMHUMAIOT AaBfieHne, COOTBETCTBYOWEe:

- Npwn NabopaTopHbIX UCMbITAHMSIX TPYHTOB B KOMMPECCUOHHbIX npmnbopax (FOCT 23161) -
[aBJIEHUIO, NPU KOTOPOM OTHOCUTENbHAas MPOCafoYHOCTb & paBHa 0,01;

- MPW NOJSIEBbIX UCMbITAHUAX LWTaMNaMm NpeaBapuTenbHO 3aMoYeHHbIX rpyHToB (FOCT 20276) -
OABNEeHWUI0, pasHoMy npeaeny nponopumoHanbHOCTU Ha rpaduke "Harpyska-ocaaka";

- Npun 3aMayvynBaHU FPYHTOB B OMNbITHbIX KOTJIOBAHAX - BEPTUKAJIbHOMY HaAMpPAXEHUIO OT
cobCcTBEHHOrO Beca FPYHTaA Ha F}'IY6VIHe, Ha4ynHa4a C KOTOpOI7I NMPONCXOAUT rpocajkKka rpyHta ot
cobCcTBEHHOrO BeEca.

6.1.15 TonwmnHy 30HbI Npocaaku rpyHTa hg NpUHUMalT paBHoM (PUCYHOK 6.1):

TOJILMHE BEPXHEN 30HbI MPOCaAgo4YHOM Tonwm hy Npmn onpeaeneHMmn Npocagky rpyHTa OT BHELWLHEN
Harpysku sq (6.1.4), Npy 3TOM HMUXHASA FPpaHML@ YKa3aHHOM 30Hbl COOTBETCTBYET rnybuHe, rae o,
= 0, + 09 = Pg (PUCYHOK 6.1 @, 6) nnn rnybuHe, rae 3Ha4YeHne o, MUHUMasnbHO, €C/IN Gz min > Py
(pucyHok 6.1, B);

TOJILLMHE HMXKHEN 30HbI NPOCafoyHON Tonwm hy 4 Npy onpeaeneHnn Npocagkn rpyHTa ot
CO6CTBEHHOIMO BECA S, (6.1.4 1 6.1.5), T.e. HauMHasa ¢ rybuHbl zg, rAe o, = Py, NN 3HAYEHKNE
6; MUHUMasbHO, €CJMN Gy min > Psi, U A0 HVDKHEN IPpaHMLbl NPOCag0yHON TOMLWM.



6.1.16 Mpn OTCYTCTBUM OMbITHbIX ONpeAesieHNIA HayabHOrO MPoCcagoyHoro AaBneHus
cyMMmpoBaHue rno ¢opmyne (6.1) nponsBoaaT A0 rNyb6uHbI, Ha KOTOPOWM OTHOCUTENbHAas
MpoCcago4YHOCTb & OT AaBneHus p; pasHa 0,01.

6.1.17 [ns pacyeTa Npocagku rpyHTa OT Harpysku yHaaMeHTa rnpocagoyHyo ToNuwy pasbusaroT
Ha oTAesnbHble cnou h; B COOTBETCTBUU C JINTONOMMYECKMM pas3pe3oM U ropn3oHTaMKn ornpeaeneHus
€q,i- [PV 3TOM TONLUMHA C/IOEB AOMXHa bbITh He 6onee 2 M, a USMEHEHME CYMMapHOro
HanpshKeHUs B npeaesiax Kaxzoro cnos He Aos/mkHo npesbiwaTte 200 kla. MNMpwu pacyeTe npocagok
no gopmyne (6.1) yunuTbiBatOT TONIbKO CNOU FPYyHTA, OTHOCUTENIbHAs NPOCaAOYHOCTb KOTOPbIX MpU
daKTnyeckoM Hanps>XeHun g5 > 0,01. Cnoun, B KOTOpbIX & < 0,01, ncknovaT N3 pacCMOTPEHUS.
YKaszaHHble TpeboBaHMs OTHOCATCS M K pacyeTy MakCMMasibHOM Mpocagku rpyHTa oT
cobcTBeHHOro Beca no opmyne (6.1).

6.1.18 Bo3MOXHY0 NpOCaaKy rpyHTa oT CO6CTBEHHOro Beca , CM, Npn 3aMayMBaHUN CBEPXY
ManbIx naowagen (lWMpuUHa 3amadymBaemolt naowaamn B, MeHblle pa3Mepa NpocajoyHON ToNwm
Hq) onpegenstoT no dopmyne

, (6.4)

rae Sq,g - MaKCMManbHOe 3HayeHne Npocajkn rpyHTa oT cobCTBEHHOro Beca, CM, onpeaensieMoe B
cooTBeTcTBMM C 6.1.11.

a - npocajka oT COBCTBEHHOrO Beca Sy, OTCYTCTBYET (HE MpeBbllaeT 5 cM), BO3MOXHa TOSIbKO
npocagka OT BHELLUHEN Harpy3Kku S , B BEpXHEN 30He npocadku hg , (I TUM rPYHTOBbLIX YCNOBUIA);
6, B, I - BO3MOXHa Npocajka oT CO6CTBEHHOro BECA Sg,g B HUXKHEN 30HE Npocaaku hg g, HaUMHas C
rny6uHbl zg (II TMN FPYHTOBbLIX YCNOBUI); 6 - BEPXHAS N HUXHASA 30HbI NPOCAAKM HE CNINBAOTCH,
UMeeTCs HenTpasbHasa 30Ha h,; B - BEPXHSAS U HUXHSAS 30HbI NPOCAaAKM CUBAKOTCA; M) - Npocajka

OT BHELIHEWN Harpy3ku OTCYTCTBYET; 1 - BepTMKasbHbIE HANpsXeHnsa oT CO6CTBEHHOroO Beca

FPYHTA G; 2 ~-CyMMapHble BEPTUKaibHble HAMPAXEHUS OT BHELHEeN Harpy3kn n cobCTBEHHOIoO

BECa IPYHTA G; = Oz + Gz; 3 - U3MEHEHME C MYBMHOM HaYanbHOro NpPoCcajo4HOro AaBneHns Pg;



Hg - TOnwmHa cnos NnpocagoyHbliX rpyHTOB (NpocagoydHas Tonwa); d - rnybuHa 3anoxeHus
dyHAaMeHTa

PucyHok 6.1 - CxeMbl K pacyeTy npocagokK OCHOBaHUSA

6.1.19 Mpn NpOEKTUPOBAHUN OCHOBAHWMN, CAOXEHHbIX MPOCaA0YHbIMU FPYHTAMU, B Criyvae ux
BO3MOXHOIo 3aMaumBaHung (6.1.2, a) A40HKHbI NpegycMaTpuUBaTLCS MEeponpusaTUs, UCKYatowme
WM CHUXaLWue A0 A0NYCTUMbIX NMpeaenoB Npocagkn OCHOBaHUA U (UN) yMEHbLUALWNe nx
B/IMSIHME Ha 3KCNAyaTauMOHHYI NMPUroaHOCTb COOPYXEHUN B COOTBETCTBMMU € 6.1.21 1 6.1.22.

B c/flyyae HEBO3MOXXHOCTM 3aMavymMBaHUA OCHOBaHMA B TeYEHUEe BCEro CpoKa 3KChyaTauum
CoOpyXeHus (C YUETOM ero BO3MOXHOI PEKOHCTPYKLNWN) 1pocagoyHble CBONCTBA rPyHTOB
[IONYCKaeTCsl He YUYMTbIBaTb, OJAHAKO B pacyeTax [A0/KHbl MCMOJIb30BaTbCA PU3MKO-MEXAHNYECKME
XapaKTEPUCTUKN FPYHTOB, COOTBETCTBYIOLINE YCTAaHOBMBLLENCA BNaXXHOCTU (CM. 6.1.7).

6.1.20 PacueT npocasku B rpyHTOBbIX yCNnoBusax I TMna He NpoM3BOASAT, €C/in B Npeaenax BCewn
npocagoyHoMi TONWM CyMMa BEPTUKANbHbIX HanpshKeHUA OT BHELLHEN Harpysku u ot
CO6CTBEHHOIr0 BeCa rpyHTa He NpeBbIWAEeT HavYanbHOEe rpocajoyHoe AaBneHune py.

6.1.21 MNpn BO3MOXHOCTK 3aMaymBaHUS FPYHTOB OCHoBaHusA (cM. 6.1.2) cneayet
npeaycMaTpuBaTb OAHO U3 CeAYOLWNX MEePONPUATUIA:

a) yCTpaHeHue npocagoyHbiX CBOMCTB MPYHTOB B npegenax Bcen npocagodHon tonwm (6.1.22);

6) nNpope3Ky NpocaaoyHoMn Tonwm hyHAaMeHTaMu1, B TOM YMC/ie CBaHbIMKM M MacCMBaMun U3
3aKpensieHHoro rpyHTa (6.1.23);

B) KOMIMJIEKC MeponpuUsaTUIA, BKIKOYAKOLWMIA YaCTUYHOE YCTpaHeHe NpocajoyHbIX CBONCTB
rPYHTOB, BOAO3ALUNTHbIE U KOHCTPYKTMBHbIE MeponpusaTus (noapasaen 5.8).

B rpyHTOBbIX ycnoBusx II TMna Hapsiay C yCTpaHeHMeM NpocafoYHbIX CBOWCTB FPYHTOB UK
Npope3Koi NPocagoyHON TOAWM rNy60KNMMU dyHAAMEHTAMM AOXKHbI NpeayCcMaTpuBaTbCS
BOA03aLLUTHbIE MEPOMPUATUS, @ TaKXKe COOTBETCTBYIOLLAA KOMMOHOBKA FeHMnaHa.

Bbi6op MeponpusTuiA 4ONXKEH NPOM3BOANTLCS C YYETOM TUMa FPYHTOBbLIX YC/I0BMA, BUAA
BO3MOXHOI0 3aMayMBaHUs, pacyeTHOM NpocaZKu, B3aUMOCBS3M NPOEKTUPYEMbIX COOPYXKEHUI C
COCeAHUMM 06bEKTAMN N KOMMYHMKaALUAMU B COOTBETCTBMM C TpeboBaHMsMK 4.1,

6.1.22 YcTpaHeHMe NpocagoYHbiX CBOMCTB MPYHTOB AOCTUIraeTCs:

a) B npeaenax BepxHen 30Hbl MPOCAAKN WX ee YacCTW YNIOTHEHMEM TshKenbiMu TpamboBkamu,
YCTPOWCTBOM IPYHTOBbIX NOAYyLIEK, BbITPaMboBbIBaHMEM KOT/I0BAHOB, B TOM YuMC/le C YCTPONCTBOM
YLWNpPEHNs N3 KecTKoro Matepmnana (6etoHa, webHsa, necyaHoO-rpaBMMNHOM CMECU), XMMUYECKNM
WIN TEPMUYECKUM 3aKpensieHnemM;

6) B npegenax BCe NpoCcagoyHON TONWM - FTYOUHHBIM YNIOTHEHWEM rPYHTOBbLIMM CBasiMM,
npeaBapuTenbHbIM 3aMa4YynMBaHMEM FPYHTOB OCHOBaHWSA, B TOM YnC/e C MyBUHHbIMU B3pbiBaMy,
XUMUYECKUM NN TEPMUYECKUM 3aKpernieHneM.

6.1.23 Mpwn npoekTMpoBaHum rnyboknx dyHAaMEHTOB crieayeT yYUTbiBaTb:
B FPYHTOBbIX yCnosusax I Tuna - conpoTueneHmne rpyHTa no 60KoBOM NoBepPXHOCTU PyHAAMEHTOB;

B FPYHTOBbIX yc/ioBuax II Tuna - HeraTMBHOE TPEHWUE rPpyHTa Mo BOKOBOI NMOBEPXHOCTU
PYHAAMEHTOB, BO3HUKAIOLLIEE MPU MPOCaZKe rPyHTOB OT COBCTBEHHOMO Beca.

6.2 HabyxarwlLne rpyHTbl



6.2.1 OCHOBaHMUS, CNIOXEHHbIE HabyXaroLMMy TPYHTAMK, AOKHbI MPOEKTUPOBATLCA C YUYETOM
CNOCO6HOCTM TaKMX FPYHTOB MpPU MOBbILEHUN BNAXXHOCTU YBENUMBATLCS B 06beMe - HabyxaTsb.
Mpu nocneayoLeM MOHUXEHUN BAXHOCTU Y HabyxaroLmux rPYHTOB MPOUCXOANT 06paTHbIN
npouecc - ycazka.

Heobxoammo YYUNTbIBATb, 4YTO CnocobHOCTLIO Ha6yxaTb npn yBennM4eHmmM BJ1IaXXHOCTU obnapatoT
HEKOTOpPbIE BUAbI LL/1AKOB (HaanMep, W1aKn aneKTponiaBUbHbIX I'IpOM3BO£I,CTB), a TakKXxe
06blYHbIE TNMHUCTbIE rPYHTbI, HE Ha6yxa+ou.|,14e npun yBean4eHnn Bna>KHoOCTu, €Cjin OHU
3aMaydymBardTCA XMMNYECKMMN OTXO0AaMN NMpon3BoACTB (HaanMep, pacTtBopaMu cepHoM KI/IC}'IOTbI).

BO3MOXHOCTb Ha6yxaHM;| LNakKoB Npun X yBla>XHEHUN N TTIMHUCTbIX TPYHTOB NMpW 3aMaYvYBaHMn
XUMUYECKMMHN OTXO04aMN NMPOnN3BOACTB YCTaHAB/IMBAIOT OMNbITHbIM MYTEM B na6opaTopr|x Nz
MoNeEBbIX yCNoBUAX.

6.2.2 Habyxatouwue rpyHTbl XapakTepmusyoTcs OTHOCUTENbHLIM HabyxaHWeM npu 3alaHHOM
[laBNEHUU &, AABNEHNEM HAabYXaHUS Pgy, BAAXHOCTbIO HAabyXaHWUS W, U OTHOCUTENbHOW
YyCaAKOW MpU BbICbIXaHUU &gp.

YKa3zaHHble XapaKTepUCTUKKN onpeaenstoT B COOTBETCTBUK € 6.2.7, 6.2.10 1 6.2.16.

6.2.3 lNpun NpoeKkTMpOBaHMMN OCHOBAHWIM, CNOXEHHbIX HabyxalWwmMMm rpyHTamMun, cnegyet
YUYNTbIBATb BO3MOXHOCTb:

- HabyxaHuWs rPyHTOB 3a CYEeT NoAbeMa YPOBHS NMOA3EMHbLIX BOA MW MHpUAbTpaUum -
YBNa)>XHEHUS TPYHTOB MPOM3BOACTBEHHbLIMU MUJTM NMOBEPXHOCTHLIMU BOAAMM;

- HabyXxaHUs rPpyHTOB 3a@ CYET HAKOMJIEHMS Bfiarn nNog COOpPY>XeHMUSIMU B OFpaHUYeHHOW No
rnybuHe 30He BCNeACTBME HapYyLEHNS NPUPOAHbIX YCNOBUIM UCMApeHUs NMpu 3acTpoiike 1
acdanbTMpoOBaHMKM TEPPUTOPUM (3KPAHMPOBAHME NMOBEPXHOCTU);

- HabyxaHUsa 1 ycaaKu rpyHTa B BEpXHEl YacTu 30Hbl aspaunn - 3a CYET U3MEHEHUS BOAHO-
TEMNoBOro pexmnMa (Ce30HHbIX KTMMaTUYeCcKnX hakTopoB);

- YCaAKKN 3a CYET BbICbIXaHNA OT BO3AENCTBUS TEMSIOBbIX MUCTOYHMKOB.

MpumeyaHue - Mpu NpoeKkTUpoBaHMK 3arnybeHHbIX YacTeiln COOpPYy>XeHUn HeobXxoaMMO yunTbIBaTb
ropu3oHTanbHOE AaBfieHMe, BO3HMKaoLWwee npn HabyxaHnu u ycagke rpyHToOB.

6.2.4 T'opu3oHTanbHOE AaBneHune py,, klfla, onpeaenstoT no gpopmyne

Pn = Yckswpmax,h (65)
rae y. - koadduumeHT ycnosuin pabotol, pasHblt 0,85;
Ksw = KOI(DDOUUNEHT, 3aBUCALLMIA OT MHTEHCMBHOCTU HabyxaHna u npuHnuMaemblii no Tabnuue 6.1;

Pmax,h = MAKCUMasibHOE roOpU30OHTaNIbHOE AaBneHne, onpeaensemoe B 1abopaTopHbIX YCNOBUSX,
KMa.

Tabnuua 6.1
MHTEHCMBHOCTb H?6yxaHMﬂ 3al 0,1 0,2 0,3 0,4 0,5 06 0,7
cyT, %
Kew 1,40 1,25 1,12 1,05 1,02 1,01 1,00

6.2.5 OCcHOBaHWS, CNOXEHHbIE HabyXarLmMn rpyHTamMu, AOSKHbI PacCUMTbIBATLCS B
COOTBETCTBUM C TpeboBaHMsIMM pa3gena 5.



Dedopmaunm ocHoBaHMS B pe3ynbTaTe HabyxaHus UKW ycaakn rpyHTa AOSKHbI ONpeaensaTbCs
nyTemM CyMMmMpoBaHusa gedopmMaumii oTaeNbHbIX C10EB OCHOBAHMSA corflacHo 6.2.9 n 6.2.15.

Mpwn onpeaeneHnn aedopMaLmnii OCHOBaHWS 0cagKa ero OT BHELIHENW Harpy3ku 1 BO3MOXHas
ocafika OT YMeHbLUEHMSA BNAXHOCTU HabyxaroLlero rpyHTa Ao/KHbl CyMMUpOBaThcs. MoabeMm
OCHOBaHUA B pe3ynbTaTe HabyxaHusa rpyHTa onpeaensioT B NPeanosioXXeHnM, YTo ocaaku
OCHOBAHUS OT BHELUHEW Harpysku CTabuansnpoBanimcs.

MpenenbHble 3HaYeHUsa aedopMaunii, Bbi3biBaeMbIX HabyxaHueM (ycaakoi) rpyHTosB,
[OMyCKaeTcsi MPUHUMaTb B COOTBETCTBMM C YKasaHMAMU NpUoxeHus E ¢ yuetom Tpe6oBaHuii
5.5.50.

6.2.6 Mpun pacyeTe 0CHOBAHWIN U3 HabyxaroLmx rPYHTOB AOSKHbI MPUMEHSATLCA XapaKTEPUCTUKN
FPYHTOB MpY MX NPUPOAHONM MAOTHOCTM U BAAXHOCTU. INpu pacyeTe OCHOBaHUI N3 HabyxaoLwmnx

FPYHTOB MOC/AEe UX NpeABapuUTE/bHOMO 3aMaunBaHUs UCMOJb3YOT XapaKTEPUCTUKN TPyHTa B
3aMOYEHHOM COCTOSIHUW.

PacueTHOe conpoTMBNEHUE FPYHTOB OCHOBAHMUMN, C/IOXKEHHbLIX HabyXaroLlWnUMnN rpyHTamm,
BbluMcnatoT no gopmyne (5.5). MNpn 3ToM pekoMeHAYETCS yUMUTbiBaTb AONYCTUMOCTb €ro
MOBbILWEHNS COrNacHoO ykasaHuam 5.5.24, yto 6yaeTt cnocobCcTBOBaTb YMEHbLUEHUIO NOABbEMA
dyHOoameHTa Npu HabyxaHuu rpyHTa.

6.2.7 OTHOCUTENbHOE HabyXaHue ¢, AaBeHNe HabyXaHUS pPsy U OTHOCUTENbHYIO YCAAKY &g
onpeaenstT no pesynbTaTtaMm nabopatopHbixX ncnoitannii (FTOCT 24143) € y4eTOM yKasaHHbIX B
6.2.3 Npu4nH HabyxaHns Unm ycaakun. OTU XapaKTepUCTMKM MOryT 6bITb NOAYYEHbI TakXe no
AAHHbIM MOJIEBbIX UCMbITAHUI FPYHTOB WITAMMNOM (3a UCKNOUYEHMEM criaboHabyxatoWwmnx rpyHToB).

6.2.8 HopMaTUBHbIE 3HAUYEHUS XapaKTEPUCTUK &g, U &gn HAByXalOLWMX FPYHTOB BbIUMCASAIOT Kak
cpefHue 3HadyeHus pesynbtaTtoB ux onpegeneHnit (FTOCT 20522). PacyeTHble 3HAaYeHMS ITUX
XapaKTePUCTUK AO0MNYCKAEeTCA NPUHUMAaTb paBHbIMUM HOPMATUBHbIM (yg = 1).

6.2.9 NMNoabeM OCHOBaHUs Npu HabyxaHuu rpyHTa hg,, CM, onpeaensoT no gopmyne

. (6.6)
rae esy, - OTHOCUTENbHOE HabyxaHwe rpyHTa i-ro cnos, onpeaenseMoe B COOTBETCTBUM € 6.2.10;
h; - TonwmHa i-ro cnos rpyHTa, cMm;
Kew,i - KO3 DULMEHT, onpeaensemMblin B COOTBETCTBUM C 6.2.12;
M - YNCNO C/I0EB, Ha KOTOpoe pa3buTta 30Ha HabyxaHusa rpyHTa.
6.2.10 OTHOCUTeNnbHoe HabyxaHue rpyHTa Npyv MHGUAbTPaUUM BRarm onpeaensatoT no gopmyne
gsw = (hsat - hn)/hn. (6.7)

roe h, - BbicoTa o6pasua, cM, NPUPOAHON BAAXHOCTM U MJIOTHOCTU, 06XaToro 6€3 BO3MOXXHOCTHU
60KOBOro pacClMpeHUs AaB/IeHUEM P, paBHbIM CYMMapHOMY BEPTUKASIbHOMY HaMpsXeHUIo Ha
paccmatpuBaemosi rnybuHe (3HadeHne onpenensoT B COOTBETCTBMU € 6.2.13);

hsat - BbICOTa TOro e obpasua, CM, Nocse 3aMadymMBaHUs A0 NOJIHOFO BOAOHACHIWEHNS U 06XaToro
B TEX XE YCNOoBUSIX.

Mo pe3ynbTaTaM MCMNbITaHMIM 06pa3yoB rpyHTa Npu pa3/sIMYHOM AaB/IEHUM CTPOST 3aBUCUMOCTMU £y,
= f(p) n ws, = f(p) 1 onpegensaloT gaBneHne HabyxaHunsa pg,, COOTBETCTBYHOLWEE &, = 0.



Mpwn 3KpaHNPOBAHUMN MOBEPXHOCTU U U3MEHEHUWN BOAHO-TEM/IOBOr0 peXnMa OTHOCUTENbHOE
HabyxaHue s, onpeaensoT no dopmyne

Esw = k(Weq - WO)/(l + eO)l (68)

roe k - koapduuneHT, onpeaensieMbli ONbITHbIM NyTeM (NPW OTCYTCTBUM OMbITHbIX AAHHbIX
MPUHUMAOT paBHbIM 2);

Weq - KOHEYHast (yCTaHOBMBLLASACS) BNAXHOCTb IPyHTa, AONM eAVHULbI, onpeaensiemMast no 6.2.11;

Wo N €p - COOTBETCTBEHHO Ha4a/ibHbl€ 3HAYE€HNA B1a>XXHOCTU U KOBCbeMLI,MeHTa MOPUCTOCTU TPYHTAa,
Aonn eanHnLbI.

6.2.11 3HayeHne Weq i-ro cnos rnpu 3KpaHMpOBaAHMM NMOBEPXHOCTU OMNPEAENAIOT Mo
3KCNepMMEHTasbHOM 3aBUCMMOCTM BAAXHOCTU HabyxaHus OT Harpyskmn wg, = f(p) npu gasneHumu
pi, kKMa, BbluncnsemMom no dopmyne

Pi = vw(Z — Zi + 20t0,i/vi), (6.9)
rae yw - YAesnbHbli BeC BOAbI, kH/M3;
Z - pacCTosiHMEe OT dKpaHUPYEMOWN NMOBEPXHOCTU A0 YPOBHS NOA3EMHbIX BOA, M;
Z; - rnybuHa 3aneraHnsa paccmMaTpmuBaemMoro Cnos, M;
Otot,i -~ CYMMapHoOe HanpshkeHne B paccMatpuBaeMoM i-M cnoe, Klla;
vi - YAENbHbIV BEC rpyHTa i-ro cnos, kH/m>.

3HayeHne (Weq — Wo) B popMysie (6.8) npn nsmMeHeHnn BOAHO-TEM/IOBOr0 pexnma onpeaensor
KaK pa3HOCTb Mexay HaubonblwmM (B NeprMoa MakCMMasbHOro yBfaXXHeHWUs1) U HauMeHbLWKM (B
nepmMoa MakCMMasibHOro MOACbLIXaHWS) 3HAUYEHUSIMU BNAXHOCTU rpyHTa. KoadduuneHT
NMOPUCTOCTX B 3TOM C/lydae NPUHMMaloT A5 BNAXHOCTU FpyHTa, OTBeYawLllen nepmoay
MaKCMManbHOro noAacbixaHus. MNpodunb BNaXXHOCTU Maccmea AN CnydYas MAaKCUManbHOro
yBNaXHEHWS U MOACBbIXaHUA onpeaensatoT SKCNepnuMeHTaNbHbIM MyTEM B MOJSEBbLIX YC/0BUSIX.

6.2.12 KoaddunumeHT K, BXoasawmmn s dopmyny (6.6), B 3aBUCUMOCTN OT CYMMapHOIro
BEPTMKANIbHOMO HanpsXeHUs o, .t HA paccMaTpusaeMon rnybuHe npuHuMarT pasHbiM 0,8 npu
ozt0t = 50 KIMa un kg, = 0,6 Npn o, = 300 KlMa, @ NpU NPOMEXYTOUHbIX 3HAYEHUAX ONpeaensoT
MHTEpPNOASLUNEN.

6.2.13 CyMMapHoe BepTUKaibHOE HaMpsaXeHNe o, o, Kla, Ha rnybuHe z oT noAoLwsbl PyHAaMeHTa
(pucyHok 6.2) onpenensiioT no gopmyne

Oztot = Ozp +0zg + Ozads (610)

FA€ Gzp, Ozg - BEPTUKANbHbIE HAMPSXXEHNSt COOTBETCTBEHHO OT Harpysku dyHAaMeHTa u ot
CO6CTBEHHOrO Beca rpyHTa, kMa;

G3,ad - AOMONHUTENIBHOE BEPTUKANbHOE AaBrieHne, KlMa, BbI3BaHHOE BAUSHWEM Beca
HeyBJIaXXHEHHOM YaCTW MacCcMBa FpyHTa 3a NpeaenaMu njoLlaan 3amMadymBaHus, onpeaessieMoe no
dopmyne

07,24 = Kgy(d + 2), (6.11)

3peck Kq - KoadduUuneHT, NnpuHMMaemMblii no tTabnuue 6.2.

v - YAENbHbI Bec rpyHTa, kH/M?;



(d + z) - cM. pucyHok 6.2.

Tabnuua 6.2
KoaddunumeHT kg Npn OTHOLWEHUN ANINHbI K LUMPUHE 3aMaynMBaeMom
(d + 2)/B,, naowaav L,/B,, paBHOM

1 2 3 4 5
0,5 0 0 0 0 0

1 0,58 0,50 0,43 0,36 0,29

2 0,81 0,70 0,61 0,50 0,40

3 0,94 0,82 0,71 0,59 0,47

4 1,02 0,89 0,77 0,64 0,53

5 1,07 0,94 0,82 0,69 0,77

6.2.14 HMxXHI0 rpaHuuy 30oHbl HabyxaHusa Hs,, CM (pUCYHOK 6.2):

a) Npy MHPUABbTPALUUWN BNarn NpuHUMarT Ha rNybuHe, rae cyMMapHoOe BepTuKanbHoe
HanpsHKeHUe o4t (6.2.13) paBHO AaBNEHUIO HAByXaHUSA Pgy;

6) Npu 3KpaHMpPOBaHNN NOBEPXHOCTU U U3MEHEHWM BOAHO-TEM/OBOrO pexuMa onpeaenstoTt
OMbITHbIM NyTeM (MPU OTCYTCTBUM OMbITHbIX AAHHbIX MPUHUMAIOT paBHOW 5 M).

PucyHok 6.2 - CxeMa K pacyeTy noabeMa OCHOBaHMUSA NMpu HabyxaHuUW rpyHTa

Mpn HanNMuUMM NOA3EMHbIX BOA HUXXHIOK rPaHuLy 30HbI Ha6yxaHm| MPUHUMAIOT Ha 3 M Bbille
Ha4yaZibHOIro ypoBHA NoA3€MHbIX BOA, HO HE HMXXE YCTaAaHOBJIEHHOIO B NO3nLUUN a).

6.2.15 Ocaaky OCHOBaHMS B pe3ysibTaTe BbICbIXaHUS HAabyXLWero rpyHTa Ss,, CM, ONpeaenstoT rno
dopmyne

, (6.12)



rage €sh,i ~ OTHOCUTENIbHAsA NNHEeNHasd ycadka rpyHta i-ro cnosa, onpeanendeMmas B COOTBETCTBUU C
6.2.16;

h; - TonwmHa i-ro cnos rpyHTa, cMm;
Ksn - KO3DDULUMEHT, NpUHMMaeMblii paBHbIM 1,3;

M - YUC/IO CMOEB, Ha KOTOpOoe pa3buTa 30Ha yCcagku rpyHTa, NpUHUMaeMas B COOTBETCTBUM C
6.2.17.

[lonyckaeTcs NPUHUMaTb & ;, ONpeaensieMyto 6e3 Harpysku, npu atTom kg, = 1,2.

6.2.16. OTHOCUTENbHYO IMHENHYIO yCaaKy TPYHTa NpU ero BbICbIXaHUN &g, ONMpeaenstoT no
dopmyne

gsh = (Pn - hg)/hy, (6.13)

roe h, - BbicoTa o6pasua rpyHTa, CM, Noc/fie ero MakCMMasabHOro HabyxaHus npu o6XKaTum ero
CYMMapHbIM BEPTUKASIbHbIM HaMps)KeHNEM 6€3 BO3MOXHOCTM HOKOBOIro pacllMpeHns;

hg - BbICOTa 06pa3u,a, CM, B TEX Xe€ YC/NOBUAX MNMocC/i€ YMEHbLUEHUNA B/TIAXHOCTU B pPE3Yy/ibTAaTeE
BbICbIXaHWUA.

6.2.17 HWXHIOO rpaHnLy 30Hbl ycaaku Hg, onpeaensiT sKCnepuMeHTabHbIM NyTEM, a Npu
OTCYTCTBMM OMbITHbIX A@HHbIX MPUHUMAIOT PABHOMN 5 M.

I'Ile BbICbIXaHUW TPYHTa B pe3yJibTaTe TENJI0OBOIro BO34ENCTBUS TEXHONOMMYECKNX YCTAHOBOK
HWXXHIOKO FrpaHULLy 30Hbl YCaaKu Hsh onpeaendrT OnbITHbIM NYTEM NN COOTBETCTBYHOLLNM
pac4yeToM.

6.2.18 MNpwn pacyeTHbIX gedopMaLmsax OCHOBaHUS, CNOXEHHOro HabyxarmLwmmy rpyHTamm, 6onblue
npeaenbHbIX NN HeJOCTAaTOYHOM HecyLel crnocobHOCTU OCHOBAHUS AOJIKHbI NMpeaycMaTpuMBaThCs
cnepyrowme MepornpusaTms B COOTBETCTBMM C noapasnenom 5.8:

- BOAO3alWNTHbIE MEPONMPUATUA,

- npeaBapuTesibHOE 3aMadynBaHne OCHOBaAHUA B npeaenax BCEN UM YacTu ToNLWM Ha6yxaf0Lme
FPYHTOB,

- NPUMEHEHNE KOMMEHCUPYIOLLMX NecyaHblX Noayllek;
- MOJSIHAsA UNW YacTMYHAas 3aMeHa CNos HabyxaroLjero rpyHTa HeHabyxalowmm;
- MOJIHas UK YacTuuHasa npopeska dyHAaMeHTaMu crios HabyxatoLlero rpyHTa.

6.2.19 MnybmHy npeaBapuTenbHOrO 3aMayvymMBaHuns, TONWMNHY YaCTUYHO 3aMEeHSIeMOro C/0s
Habyxalowero rpyHTa Uamn 4acTMYHOM ero Npope3kn HasHavaloT B 3aBMCMMOCTM OT Tpebyemoro
CHWXeHus aedopmaunii ot HabyxaHus.

6.2.20 MNpwn Bo3BEAEHUM (DYHAAMEHTOB Ha NpeABapuTe/IbHO 3aMOYEHHOM OCHOBAHUMU U3
HabyxaloLWwmnx rpyHTOB c/eayeT npeaycMaTpmBaTbh YCTPOMCTBO NOAYLIEK M3 Necka, WwebHs unm
rpaesusi NM60 ynpoYyHEeHME BEPXHEro C/1I0S FPyHTa CBA3YHOLWMMUM MaTeEpManamu.

6.2.21 KoMneHcupyowme necyaHble noayLwKM ycTpanBatoT Ha KpoBJe Uan B npegenax cnos
HabyxalowWwmx rpyHTOB Npu AaBneHun, nepegaBsaeMoM Ha OCHoBaHue, He MeHee 0,1 MMa.

Ans ycTpocTBa noAylek NpUMEHSIOT Necku toboi KpynHOCTU, 3@ UCK/IIOYEHNEM MblieBaTbIX,
YNAOTHSEMbIE 10 MJIOTHOCTU B CYXOM COCTOSIHUM He MeHee 1,6 T/M°.



KoMneHcupytoLmMe necyaHble NoayLWKN YCTPanBaloT TONIbKO NMOJA SIEHTOUYHbIE hyHAAMEHTbI, Koraa
MX LWUMpPMHA He npeBblwaeT 1,2 M. Pasmepbl NOAYLWKX Ha3HavatoT no Tabnvue 6.3.

Tabnuua 6.3
WnpnHa dyHaaMeHTa b, M WnprHa noaywkn b, m BbicoTa nogywku h, M
0,5<bx0,7 2,4b 1,2b
0,7<b<1,0 ' 2b ' 1,15b
1,0<b<1,2 ' 1,8b ' 1,1b '

6.2.22 YMeHblUeHMe noagbeMa dpyHAaMeHTa Ha eCTeCTBEHHOM OCHOBaHMU U3 HabyXxatowmx rpyHToOB
MOXeT obecneunmBaTbCsa NyTEM aHKEPOBKU yHAAMEHTa C NMOMOLLbIO CBal, YacTUUYHO UK
MOJTHOCTbIO NpOope3blBalOWNX Habyxarowui cnoi. MNpun 3TOM Harpyska, nepegaBaemas
COOpYy>XeHMeM, BOCMPUHUMAETCS COBMECTHO (DyHAAMEHTOM M CBasiMu, a npeaenbHble aedopmaunm
(ocapkun, NoABbEMBI) 3TOM KOHCTPYKLMWU HE AO/MKHbI MpeBbIWaTb NpeaesibHbIX 3Ha4YEeHUN.

6.2.23 K uncny KOHCTPYKTUBHbIX MEPOMPUSTUI OTHOCST YBEIMYEHUE XXECTKOCTU U MPOYHOCTH
COOPYXEHNSA NyTEM pa3buUBKM €ro Ha OTAENbHble OTCEKN 0CaA0YHbIMK WBaMKU. OTCEK AO/KEH
MMEeTb NpPaBWU/IbHYO FreoMeTpuyeckyto opMy B NjiaHe U OAMHAKOBYHO BbICOTY. YBEMYEHUE
YKECTKOCTU M NPOYHOCTM AOCTUIraeTCs TaK)Xe BBEAEHMEM XKefle306€TOHHbIX HEMPEPbIBHbLIX MOSICOB
TOMWMNHOM He MeHee 15 cM, ycTpamBaeMbix MO BbICOTE B HECKONIbKMX YPOBHSAX. [osica cneayet
apMMpoBaTb Kapkacamu, pacrnosiaraeMbiMn Ha YpoOBHE NepeKpbITUA UK BEpXa NpoeMa U
MOJSIHOCTbIO MEpPEKPbIBAOLWMMKM HAPYXHbIE CTEHbI. [Mosca npeaycMaTpuBalOT NPpU YaCTUYHOM
npopeske Habyxawwmx rpyHToOB; YaCTUYHOM 3aMeHe Habyxalowero rpyHTa HeHabyxatowmm;
YCTPOMCTBE KOMMNEHCUPYIOLWMX NOAYLWEK; NpeaBapuUTENbHOM 3aMadyMBaHUM HabyXaloWwmnx rpyHTOB.

6.2.24 3ameHy Habyxatuwero rpyHTa npom3BoaaT MeCTHbIM HeHabyXaloLlnM rpyHToM,
yNAOTHAEMbIM A0 3a4aHHOM NAOTHOCTU. MNpoeKTupoBaHMe OCHOBaAHWUI COOPYXXEHUI B 3TOM Ciy4dae
AOJDKHO BbIMOHATBCS KaK Ha 06bIYHbIX HEHabyXaloWnx rpyHTax.

6.2.25 [lonyckaeTcs nCcnosb3oBaTb Habyxatwmne rpyHTbl AN o6paTHOM 3acbiNKM NasyX m
TpaHLIEen Npu yc/10BumM, YTO FOPU3OHTa/IbHOE AaBJIeHMEe, BbI3BAaHHOE MX YBaXHEHMEM, OKaXeTcs
AOMNYCTUMbIM ANS J@HHOIO COOPYXXEHMS, @ BO3MOXHbI/ MOABEM IPYHTA 3aCbINKU HE NPUBEAET K
YXYOLIEHWUIO yC/I0BMI dKCNyaTaumMn. YNaoTHEHWE rpyHTOB NPOM3BOAST B COOTBETCTBUM C
TpeboBaHUAMM, MPUHATBIMU 4151 YCTPONCTBA MPYHTOBbIX NoAYyLEK M 06paTHbIX 3aCbINMOK 13
06bIYHbIX FPYHTOB.

6.3 3acosieHHbIE TPYHTHI

6.3.1 OCHOBaHM1S, CNOXEHHbIE 3aCO/IEHHLIMU TPYHTaMu, AO/MKHbI MPOEKTUPOBATLCSA C YYETOM UX
ocobeHHoCTel, obycnaBnmseatoWmnX:

- obpasoBaHue Npu anuTenbHon dunbTpaunm BoAbl U BbillesiadynBaHnn conen cyp@o3moHHoM
O0CafKMu Sg;

- N3BMEHEHWNE B MPoOLECCE BbiWEeNauynMBaHUS conen pusanko-mMexaHnYeckmnx CBOMCTB FPYHTa,
conpoBoXaatoLeecs, Kak NpaBuio, CHUKEHNEM ero NMPOYHOCTHbIX XapaKTepUCTUK;

- MOBbILIEHHYO arpecCMBHOCTb MNOA3EMHbIX BOJ K MaTepuasaM Nof3eMHbIX KOHCTPYKLUNI 3a cyeT
pPacTBOPEHUS COJIEN, COAEPKALUNXCHA B MPYHTE.

Cne,qyeT TaKXe MMETb B BNAY, YTO B 3aCOJIEHHbIX TPYHTaxX Npn nx saMmadymBaHUN MOXET
npoAaBATbLCA Npocagka nin Ha6yxaHl4e.

MpuMeyaHune - OTHeceHne rpyHTOB K 3aco/IeEHHbLIM N UX Nojpa3aeneHne B 3aBUCUMOCTUN OT
CYMMapHOro coAepxXaHus nerko- u cpeaHepacTBOPMMbIX CONEN NO CTENeHM 3acOIEHHOCTHU
cnepyet npounssoantb no NOCT 25100.



6.3.2 3aconeHHble TPYHTbl XapaKTEPU3YT OTHOCUTENbHbBIM CYy(H@dO3MOHHbBIM CXKATUEM &g U
HayanbHbIM AaBNEHNEM CYyPPHO3MOHHOro CXKATUSA Pgs.

3HAYEHUSA &5 U Pgr ONPELENSIOT, KaK NpaBuo, 1abopaTopHbIMM MeToAaMmn (KOMMNPECCUOHHO-
(buNbTpaUMOHHbIE UCMbITAHWS), @ ANS AETallbHOMO U3YYEHMUS OTAE/bHbIX YYaCTKOB CTPOUTENbHOM
NAOWAaAKM - MNONEBbIMU MCIbITAHNUSIMM CTAaTUUYECKO HAarpy3Kon C ANMTeNIbHbIM 3aMaYyMBaHNEM
OCHOBaHUSA. Mpn HaNNUMN pe3ynbTATOB MNONEBLIX MCMLITAHMI N OMNbITa CTPOUTENLCTBA B
aHaNOrMYHbIX UHXXEHEPHO-Te0N0rMUYECcKUX YCI0BMUAX YKa3aHHble XapakTepUCTMKKN A0NyCcKaeTcs
onpeaensitb To/IbKo TabopaToOpHbIMM METOAAMM.

3HauYeHns g5 N P ONpPenenstoT B COOTBETCTBUM C 6.3.14.

6.3.3 lna npeaBapuUTenbHbIX pacyeToB CyddO3MOHHOM 0CaaKM OCHOBAHUS COOpYXeHuin I n 11
YPOBHEW OTBETCTBEHHOCTU M AN OKOHYATeNIbHbIX PAacYeToOB coopyxeHui III ypoBHs
OTBETCTBEHHOCTM A0MNYCKaeTCcs onpeaensTb 3HaYUeHNe OTHOCUTENBbHO CYPHO3MOHHOIO CKATUS &g,
FAMHUCTbBIX 3arMNCoOBaHHbIX FPYHTOB No dopmyne (6.14), ecnm OHM NpeacTaBieHbl:

- cyrnmHkamn cw = 0,02 - 0,04; I, = 0,08 -0,12; p4=1,2-1,6 r/CM3; e=0,75-1,1;
- cynecamm cw = 0,01 -0,03; I, =0,03-0,07; pg =1,4-1,45 r/cm®; e = 0,9 - 1,0.
Esf = k1doPdBn/Pg/ (6.14)

roe k; - kKoapduuneHT, 3aBUCALLMIA OT BUAA FPYHTA, COAEPXKAHUSA r1Mnca W AAB/EHUS U
npuHMUMaeMbin no Tabnuue 6.4;

do - HayanbHoe coAepXaHne runca B rpyHTe, 40U eANHULbI;
pq - HaYaNbHas MJOTHOCTb CYXOro rpyHTa, r/cM’;

pg - NNOTHOCTb YacTUL runca, r/cm’;

B - cTeneHb BbillenaunsaHma, 40U eAUHULbI;

n - KO3OPUUMEHT, NPUHMUMAEMBIN AN CYTNMHKOB paBHbIM 1, ans cynecen - 1/3.

Tabnuua 6.4
CoaepxaHue runca KosdduumeHT k; npn gasneHunn, MMa
Bua rpyHTa !

OONV eANHULbI 0,1 0,2 0,3 0,4

0,1 0,86 0,70 0,52 0,43

Cynecb 0,2 0,95 0,90 0,83 0,76
0,3 0,97 0,95 0,90 0,85

0,1 0,08 0,15 0,30 0,46

0,2 0,15 0,27 0,50 0,84

CyrnnHok 0,3 0,45 0,60 0,80 1,10
0,4 0,85 0,96 1,07 1,30

0,5 1,08 1,15 1,22 1,38

6.3.4 HopMaTUBHbIE 3HAYEHNS XapaKTEPUCTUK 3aCONEHHbIX MPYHTOB &g U Pgr BBIYUCASAIOT KakK
cpefHue 3HavyeHus pesynbtaTtoB ux onpegenenuin (FTOCT 20522). PacueTHble 3HaYeHUs
fonycKaetcs NpuUHNUMaTb pasHbIMU HOPMATUBHbLIM (yg = 1).



6.3.5 PacueTt ocHoBaHM/i, CNOXEHHbIX 3aCONIEHHbIMWU rPYHTaMu, AOSIXKEH MPOU3BOAMTLCS B
COOTBETCTBMU C TpeboBaHUsMM pa3gena 5. Ecnuv 3aconeHHble rpyHThl ABNAKOTCAS NPOCaf04YHbIMU
nnu Habyxawwmmm, cneayeT yumTbiBaTb COOTBETCTBEHHO TpeboBaHus nogpasaenos 6.1 n 6.2.

6.3.6 PacueTHoe conpoTtusrieHne R OCHOBaHUSA, CIOXKEHHOIO 3aCONIEHHbIMY FPYHTaMu, npum
BO3MOXHOCTU ANUTENbHOI0 3aMaynMBaHUS rpyHTOB W BbllLlenadnuBaHus cofen onpeaenstoT no
dopmyne (5.5) ¢ MCNonb3o0BaHMEM pacCUYETHbIX 3HAYEHUMN NPOYHOCTHbBIX XapaKTepucTuk (o U Cr),
NONyYeHHbIX ANS FPYHTOB B BOAOHACHILEHHOM COCTOSIHUM MOC/e BbllenavynBaHns Conen.

Mpn HEBO3MOXXHOCTN ASIMTENbHOIO 3aMaynuBaHNs FPYHTOB M BbllLENavymMBaHNsA CoNieit 3HaueHne R
cneayet onpeaenstb no gopmyne (5.5) ¢ UCNOMb30BaHMEM NMPOYHOCTHBIX XapaKTEPUCTUK,
NoJIyYeHHbIX AN 3aCONEHHbIX FPYHTOB B BOAOHACHILEHHOM COCTOSIHUW.

Mpw BblUMCNEHNM R ANA YACTUYHO MW NOSTHOCTBIO BbIWENOYEHHbIX FPYHTOB KO3 MOUUMEHT
ycnoBuin paboTbl rPYHTOBOrO OCHOBaHuS y.; B popmyne (5.5) Ans 3armncoBaHHbIX CYr/IMHKOB C
HayanbHbIM coaepxaHuem runca do < 20% npuHUMalT pasHbiM 1,1, a ana cyrnMHkos ¢ dy > 20%
W ANs BCEX 3arnncoBaHHbIX cyrnecen v = 1.

KoaddurumeHT ycnosuii paboTbl COOPYXEHUS Y., BO B3aUMOAENCTBUN C OCHOBaHuneM B opmyne
(5.5) ans BCcex 3aCOMEHHbIX FTPYHTOB MPUHUMAIOT paBHbIM eauHULE.

KoaddunumeHT k B popmyne (5.5) npuHMMaloT paBHbIM egunHMLE Npy onpeaeneHnmn NpoYHOCTHbIX
XapaKTePUCTUK 3aCOJIEHHbIX FPYHTOB B /TabopaTOpHbIX YC/I0BUSAX B MpMbopax TPeXOCHOro cxxaTus
M B NONEBbIX YC/IOBUAX METOAOM cABura uenvka n k = 1,1 npu onpeaeneHnmn atux XapakTepucTmk
B TabopaTopHbIX YCNOBUAX B Npnbopax 04AHOMIOCKOCTHOro cpesa 1 no tabnunuam npunoxexus .

6.3.7 OedopmMaumn ocHoBaHms1 onpeaensitoT CyMMMPOBaHUEM OCaAKN OCHOBAHUS NMpW NPUPOLAHOWN
B/T@XXHOCTM OT BHeELWHel Harpy3ku (nogpa3sgen 5.5) n cyddo3moHHOM ocagku, a TakxKe Npocaaku,
HabyxaHus UNKn ycaZkn, eCnun 3aCofNieHHble FPYHTbI ABASKOTCSA NPOCaA0YHbIMU UK Habyxalowmnmm.

MpK HEBO3MOXHOCTU ASIUTENbHOIO 3aMaunMBaHUSA FPYHTOB U BbllLENaunBaHus coneit aecdopmaumm
OCHOBaHWA onpeaensioT no noapasaeny 5.5 ncxoas M3 aedopMaUMOHHbBIX XapaKTepPUCTUK
3aCO/IEHHbIX FPYHTOB MNPV MOJIHOM BOAOHACHILLEHUN.

6.3.8 MakcuManbHble U cpeaHue cyddo3MoHHbIE 0CaZKW, Pa3HOCTb 0CAaZAO0K M KpeHbl OTAEbHbIX
(byHOAMEHTOB U COOPYXKEHUS B LIESIOM HEO6XOAMMO PaccYMTbiBaTb C Y4ETOM HEPABHOMEPHOCTM
3aMaynMBaHNSA OCHOBAHUSA, CXeMbl USIbTPALMOHHOIO NOTOKa B Npeaenax oTaAe/bHOro gyHaamMmeHTa
WM KOHTYpa COOPYXEHUS!, HEOAHOPOAHOCTM pacrnpeaeneHuns Coneil B rpyHTe no niaowaan v no
rny6uHe OCHOBaHWS.

6.3.9 Pacuet cydh0O31OHHOM 0CaAKN OCHOBAHUSA, C/IOXEHHOIO MMHUCTLIMW FPYHTaMN C
NlerkopacTBOpMMbIMU COJIIMU U 3arMMCOBaHHbLIMU NECKaMK, C/ieAyeT BbINOSHATbL B Npeaenax 30Hb,
YC/MIOBHO OrpaHn4eHHomn rnybumuHomn cxnmaemon Tonwm He, onpeaensemont no 5.5.41. MNMpu atom
NPUHUMALOT, UTO B nMpeaesiax CKMMAeMoln TOMLWM FPYHTbl NOABEPratoTCs MNOSHOMY PacCOsieHuUIo,
T.e. CTeneHb BblWenaymBaHus B, onpegensemas no NOCT 12248, pasHa eaviHuue.

6.3.10 Mpwu pacueTte cyddDO3MOHHBLIX 0CaA0K OCHOBAHWUMN, CITOXEHHbIX 3arMncoBaHHbIMMN
rMUHUCTBIMU FPYHTaMWU, NPUHMUMAIOT, YTO:

- AJZIMHa 30Hbl, B Npeaesiax KoTopos BO3MOXHO BbllenavynBaHue runca (Bblwenaymnsaemasl 30Ha
H,, orpaHM4yeHa ycnoBMeM NpeaesbHOro HacbIWeEHNA FMANCoM MUNbTPYIOLEN XNAKOCTH;

- B npouecce dunbTpaumm npomcxoauT pa3sBUTME BbllLEauYMBaEMOl 30HbI, T.€. YBEIMUMBAETCA ee
ANMHA N yMeHbLUaeTCs CoAepXXaHue rmnca B rpyHTE B HanpaBieHUn ABUXEHUS GUNbTPaLMOHHOIO
noToka;

- cyddO3NOHHbIE 0CaKN OCHOBAHUSA NPOUCXOASAT TONIbKO B Npeaesiax BbillenadynBaeMon 30Hbl.



6.3.11 MNpwn pacueTte cydpdO3MOHHbBIX 0CaA0K OCHOBAHWUS, CIOXXEHHOI0 3arMncoBaHHbIMU
FMVHUCTBIMW FTPYHTaMU, cnefyeT pasnmyaTb ABe cXeMbl hUIbTPaLMOHHOIO NOTOKa B OCHOBaHUM
dyHaameHTa (puUcyHokK 6.3).

1 - BepTMKanbHas GdunbTpauns; 2 - ropMsoHTanbHas GubTpaunus B C/I0e OrpaHUYEeHHOMN
TONLUMHBI

PucyHok 6.3 - CxeMbl 3aMaumBaHns dyHAAMEHTOB

Mpu pacyete cyddO3MOHHBIX 0CaA0OK OCHOBaHMS NO cxeMe 1 CHa4dana cneayeT onpenenuTb
COCTOSIHME BblLlena4ynBaeMon 30Hbl H;, T.e. ee AnnHY 1 pacnpeneneHne B Hen runca B pacyeTHbIN
MOMEHT BpeMeHn (Hanpumep, Yepe3 5, 10 neT 1 Tak ganee nocse Havasna aKcnayaTauum
coopyxeHus). Ansa 37oro Heo6xo4MMO BblAENNTb C/ION C Pa3fINYHbLIM COAEPXAHNEM runca
(pucyHok 6.4). MNpu 3TOM HadanbHOE pacnpeaeneHme rurnca B rpyHTe npeacraBisieTcsa B Buae
cTynenyaTton antopbl do(z). BoiageneHHble cnou pa3busatoT Ha 6onee menkue, TonwmHom 0,5 M,
ONS KOTOpbiX MPOU3BOASAT pacyeT npouecca paccosieHus.

Ecnn ocHoBaHme cnoXeHo oAHOPOAHbLIM MPYHTOM, TO HaYyaslbHOE CoZlepXXaHue runca NnpuHuUMaT
NOCTOSIHHBIM B NpeAenax BbillenaunsaemMon 30Hbl do(z) = const, a Bca 30Ha pasbuBaeTcs Ha crion
no 0,5 m.

Mocne pa3buBKM OCHOBAHMSA Ha C/IOU cneayeT NocneaoBaTeNbHO B KaX/0M C/I0€, Ha4ynHasa C
BEpPXHero, onpeaennTb KOIMUYECTBO OCTaBLUErocs B TBepAoW (ase rmrnca B pacyeTHbIi MOMEHT
BpeMeHu. Mpn 3TOM C/Ioi1, B KOTOPOM COAEpXKaHWe runca 6yaeT paBHO HavyanbHOMY, SIB/ISIETCS
HMXKHEN FpaHMLel BbilesiauyMBaeMoi 30Hbl H, na HuxXenexalumx cfloeB pacyeT pacTBOpPeHUs
rmnca npousBOAUTb HE CleayeT.

6.3.12 MNpwu pacueTte cydpdO3MOHHbIX aedopMaLUnNn OCHOBAHMUS, CIIOXEHHOMO 3arMncoBaHHbIMA
FMWHUCTBIMW FPYHTaMK, npu dunbTpaunm no cxeme 1 (CM. pUCyHOK 6.3) 30Ha cydhPO3nOHHOM
0CaZlKu B OCHOBaHMM pyHAAMeHTa orpaHuumBaeTcs rnybuHoin He, rae cyMMapHble BEpTUMKabHbIE
HanpsiXXeHns oT Harpysku pyHAaMeHTa N COBCTBEHHOrO Beca rpyHTa paBHbl HavyallbHOMY
AaBneHnto cyddo3MOHHOI0 CKaTUS Pss.



1 - rpaHuLbl COEB C pa3/INdHbIM COAEpPXaHUEM rurca; 2 - rpaHuubl pacyeTHbIX cnoes; 3 -
pacyeTHbI CNoK; 4 - HanpaBneHue punbTpauumn; 5 - HavyanbHas anpa OTHOCUTENbHOIO
coaepxxaHus runca do(z)

PucyHok 6.4 - CxeMa Ansi pacyeTa paccosieHUsl OCHOBaHMA Mpu BEPTUKANbHOM duibTpaumm

Ecnu Ha pacuyeTHbIi MOMeHT BpeMeHu H, < H, pacuet cyddo3noHHON ocagku cnepyet
Mpon3BOAUTb TOJIbLKO B Npeaenax BblilwenadymBaeMon 30Hbl Hy. Mpu H, > H. pacueT ocagku
HeobXx0AMMO BbINONHATE B Npeaenax okuMmaemon tonwm He. MnybuHy He npyHMMaloT 3a rpaHuuy
CKMMaeMon Tonwm (pucyHok 6.5).

PucyHok 6.5 - Cxema ansa pacyeta cyddO3MOHHON 0CaZlKN 3aCO/IEHHOIMO rpyHTa npu
BepTMKaNnbHOM GuabTpaumm

6.3.13 CyddO3MOHHYIO 0CagKy OCHOBAHUSA S, CM, CJIOXXEHHOIO 3aCO/IEHHBIMWU FPYHTaMu, TIpU
BepTuKanbHoOM dunbTpaummn (cxema 1) onpegenstoT no dopmyne

, (6.15)

rA€ &g - OTHOCUTENbHOE CYDPO3MOHHOE OKaTue rpyHTa i-ro cnos npu AasneHnn p, paBHOM
CYMMapHOMY BepTMKasIbHOMY HaMps>XeHMI0 Ha pacCcMaTpMBaeMon rinybmnHe OT BHELLHEN Harpysku
oz M COBCTBEHHOIO BECa IPyHTa o,4, ONpeaensemoe no 6.3.14;



h; - TonwMHa i-ro cnos 3acosIeHHOro rpyHTa, CM;
M - YNCNO C/I0€B, Ha KOTopoe pa3buTta 30Ha CydPdO3MOHHOM OCaAKU 3aCOJIEHHbIX MPYHTOB.
3Ha4veHune sy onpenenstoT B npeaenax 30H, yctaHaBnMBaeMbix Mo 6.3.9 n 6.3.12.

6.3.14 OTHOoCUTeNbHOE CYdhO3NOHHOE CXKAaTUE gg; MPU KOMMPECCUOHHO-(PUIbTPALMOHHBIX
ncnbiTaHnax (FTOCT 12248) onpegenstoT no dopmyne

Esf = (hsat,p - hsf,p)/hngr (616)

rAae hsp - BblCOTa 06pasua rpyHTa nocne 3amayunBaHus (NMOMHOro BOAOHACHILLEHMS) NpU
AABNEHUN P = Gy + Oy;

h,, - BbICOTa TOro e obpasua nocne ANUTENbHOW UNbTPaUUM BOAbI U BbilLeNaynBaHns cone
npu AaBneHun p;

hng - BblCOTa TOro e obpasua NPUpPOAHON BNaXXHOCTU NPU AABNEHUN P; = Oyq.

HauyanbHoe gaBneHue cyddo3MoHHOIO CXXaTus COOTBETCTBYET AABNEHUIO, NPU KOTOPOM g = 0,01.
3Ha4YeHuns g U P MOMYT BbITb ONpeaesieHbl TakXXe NpU NMofeBbIX UCMAbITAHMUAX FPYHTOB LWTAMMOM C
ANvTenbHbIM 3aMadmBaHmem rpyHTos (FTOCT 20276).

6.3.15 [ledopmaunm ocHoBaHU npu punbTpaumm no cxeme 2 (CM. pucyHok 6.3) cnepyet
paccymnTbiBaTb C YYETOM Pa3BUTUSA BO BPEMEHW BblLLEAaUYMBAEMON 30HbI B TOPU3OHTAIbHOM
HanpaB/IEHUMN N HEOAHOPOAHOCTM AedOopMaLMOHHbBIX CBOMCTB FPYHTOB OCHOBaHMS B npeaenax
naowaan dpyHaAaMeHTa UM KOHTYpa COOPYXXEHMS.

Kak u npu punbTpaunm no cxeme 1 He06X0ANMO YCTAHOBUTb COCTOSIHME BblLLEIa4MBaAEMOMN 30HbI
B OCHOBaHuu dyHAaAMeHTa Ha pacyeTHbIi MOMEHT BpeMeHu (ee ANMHY U pacnpesenieHne B Hel
runca). [ns yCTaHOB/IEHHOrO COCTOSIHUS BbillenladMBaeMon 30Hbl CleayeT onpeaennTb 0caaky
CTOpPOH PyHAAMEHTa 1 ero KpeH.

HauanbHoe coaepXaHue runca B rpyHTe NPUHUMAKOT NOCTOSHHBLIM (dy = const) kak no rnybuHe
3arMncoBaHHOM TOJILWK, TaK U MO Nowaan dpyHaamMeHTa U B ero oKpecTHOCTU (PUCYHOK 6.6), m
paBHbIM CpeAHEMY 3Ha4YeHUIO 3armnCcoBaHHOCTM TOMLUMN.

Pa3buBky OCHOBaHMS Ha BepTUKasbHble Cfou WwupuHoin no 0,5 M cnegyeTt NpovMsBOAMTL B
npeaenax ot z = 0 (UCTOYHMK 3aMaumBaHms) go z = | + 2L + 1, rae | - paccTtosiHue ao
¢dyHaameHTa, a 2L - wupuHa dyHaameHTa. HanpasneHve popMMpoBaHUsa 1 NepeMeLLeHns
BbllLieNlauMBaeMon 30Hbl MPUHUMAOT FOPU3OHTAsIbHbBIM.



1 - BXOAHOW y4acToK puabTPaLUMOHHOIo NoToKa; 2 - HanpaBaeHune punbTpaumn; 3 - pacHeTHbIN
CNnoi; 4 - rpaHnLbl pacyeTHbIX C/I0eB

PucyHok 6.6 - CxeMa Ansi pacyeTa pacCosieHUsl OCHOBaHUSA MpW rOpU3oHTabHONM ubTpaumm

6.3.16 [1ng pacyeTa ocagok CTOpoH dyHAaMeHTa npu duabTpaumm no cxeme 2pekoMeHayeTcs
NPUMEHSATb METOA pacyeTa KOHCTPYKUMA Ha OCHOBaHWU, XxapaKTepu3yoLWeMCs NepeMeHHbIM

KO3 pnUMeHTOM nocTenn. PacueTHas cxema npeaycMaTpmBaeT HasMune ABYyX Y4acTKOB B
OCHOBaHWK pyHAaMeHTa (pUcyHok 6.7), rae y4yactok 1 paBeH ANWHE BbilenavynBaeMOn 30HbI.
KoaddurumeHT NocTenm Ha 3TOM yyacTKeE U3MEHSETCS OT Cmin NOA OAHOW CTOPOHOM dyHAAMeHTa,
6nmxaniwen K NCTOYHUKY 3aMavynmBaHmns, A0 Cmayx HA FPaHMLE BblWENaYMBAEMON 30HbI. YYacTokK 2
paBeH ANNHE HeBbIWeN0YEHHOM 30Hbl. KoadduruMeHT NocTenn Ha 3TOM yyacTKe NOCTOSIHEH U
pPaBeH Cpay-

6.3.17 Mpwu pacyeTHbIX aedopMaLnsiX OCHOBaHMS, C/IOXXEHHOIO 3aCO/IEHHbIMU FPyHTaMu, 6onblie
npeaenbHbIX UKW HeAOCTAaTOYHOM HecyLein Cnoco6HOCTM OCHOBaHWUS A0/KHbI NpeaycMaTpmMBaTbCs
cneaylolme MeponpusiTus B COOTBETCTBUM C noapasaesiom 5.8:

- BOAO3aLUUTHbIE;
- KOHCTPYKTUBHbIE;

- YaCTn4Haa UM nosiHaa Cpe3Ka 3aCOJ/IEHHbIX MPYHTOB C yCTpOI‘/lICTBOM noaywKn U3 rMuMHUCTbIX
FPYHTOB,

- Mpope3Ka TOoJIWLM 3aCO/IEHHbIX TPYHTOB PyHAAMEHTAMM, B TOM YMC/e CBaMHbIMU;

- 3aKpensieHne, YnIoTHEHME NN HeNnTpanm3aums (HacbllWEeHNEe rPpyHTOB pacTBopaMu,
WCKJ/TIOYaloLWMMM pacTBOPEHME COJIEN) TPYHTOB;

- NpefBapuTeNbHOE PacCosieHne rpyHTOB;

- KOMIMJIEKC MEPONPUSATUI, BKJTHOYAIOLWMA BOAO3ALLNTHbIE U KOHCTPYKTUBHbIE MEPONPUATHUS, a
TaKXXe yCTPOMCTBO MPYHTOBOW MOAYLUKM.

Mpw ycTpolicTBE NOAYLWKM U3 TIMHUCTbIX TPYHTOB B OCHOBAHWUW COOPYXXEHWI NpeaenbHoe
coaepxaHue conen n cteneHb YNJIOTHEHUS TPYHTA AO/KHbI YCTAaHABIMBATLCA MO AaHHbBIM
creumanbHbIX UCCNTIEA0BAHUIA U 3aBUCAT OT NepefaBaeMbiX Ha OCHOBAHME Harpy3ok, CBOWCTB
rpyHTa, YPOBHS OTBETCTBEHHOCTU U KOHCTPYKTUBHbIX OCOBEHHOCTEN COOPYXEHUS, BO3MOXHbIX
YCNOBWIA 3aMaunBaHNS OCHOBaHMS.



PucyHok 6.7 - CxeMa ansa pacyeta gedopmMaumii 3acCO/IEHHOrO rpyHTa Npy FrOPM30OHTANIbHOM
dunbTpaumm

Mpwn NpoekTMpoBaHMM HYHAAMEHTOB B 3aCO/IEHHbIX MPyHTax HeEO6X0ANMO MPUMEHSTb
AHTUKOPPO3MOHHbIE MEPOMPUSATUSA AN 3aLMTbI Tena GpyHAaMeHTa OT arpecCMBHOIO BO3AENCTBUS
BOA W MPYHTOB.

Onsa cunbHO- 1 n36bITOYHO 3aconeHHbIX rpyHToB (TOCT 25100) pekoMeHAyeTCs MPUMEHSATb:

- NpeKpalleHne Uau 3amMeasieHne ABUXeHUS hUIbTPaLMOHHOIo notoka (YCTpoiCTBO
BOAOHEMPOHMLIAEMbIX 3aBEC: MMHUCTbIX, CUIMKATHbIX, BUTYMHbIX, LLEMEHTHbIX);

- CHMXEHWEe pacTBopstoLWwen cnocobHOCTN Noa3eMHbiX Bog (MCKYCCTBEHHOE BOAOHAChILWEHME
GUNbTPaLMOHHOIO NOTOKA CONAMM).

6.4 OpraHo-MUHepanbHble U OpraHNyYeckue rpyHTbl

6.4.1 OCHOBaHMSA, CNOXEHHbIE BOAOHACHILWEHHbIMWU OpraHo-MUHepanbHbIMK (MUNbl, canponenu,
3aTopdOBaHHbIE TPYHTbI) U OpraHNUYeCKUMU rpyHTamu (TOpdbl) NAK BKIKOYAOWNE ITU MPYHThI,
[AOJIKHbI MPOEKTUPOBATLCH C YHYETOM X 0CcobeHHOoCTel: 60NbLIOK CKMMaeMOCTU, CYLLECTBEHHOMN
N3MEHYMBOCTU N @aHN3OTPOMUKN NMPOYHOCTHBIX, AedDOPMaLMOHHBIX N DUNLTPALMOHHbBIX
XapaKTepPUCTUK U U3MEHEHUI UX B MpoLecce KOHCoMMAaunMm OCHOBaHUSA, ANTNTENIbHOro pasBuTus
0Cal0K BO BpPEMEHU M BO3MOXHOCTN BO3HUKHOBEHMUS HECTABMNM3NPOBAHHOIO COCTOSIHUS.

Ons nnos Heob6xoanmMo Y4YUTbIBATb TUKCOTPOMUIKO N ra3oBblaeIEHNE.

CnenyeT yuuTbiBaTb TaKXe, YTO MOJ3EMHble BOAbl B OPraHO-MUHEPANbHbIX U OpraHU4YecKmnx
rPYHTax, Kak npaBuio, CUIbHO arpecCcMBHbl K Matepuanam NoA3eMHbIX KOHCTPYKLMUNA.

6.4.2 Mo xapakTepy 3a5eraHns opraHo-MMHepasabHbIE N OpPraHMYecKme rpyHTbl AenaTcs Ha
OTKpbITbIe (3aneratowme ¢ NOBEPXHOCTM), norpebeHHble (3aneratowme B BUAE JIMH3 UK C/I0EB Ha
pasnunyHom rnybuHe) n NckyccTtBeHHo norpebeHHble (NepekpbiTble UCKYCCTBEHHO
ChOPMMPOBAHHBLIMK OT/IOXEHUSAMMN).

6.4.3 B 3aBUCMMOCTWN OT pacrosioKEHUS CMIOEB WU JIMH3 OpraHo-MUHEPANIbHOIO U OpraHNYecKoro
rpyHTa B N/aHe 1 no rnybuHe 0CHOBaHMUSA BblAENAOT Hanbonee pacnpocTpaHeHHbIe TUMbI
OCHOBaHWIi, NpUBEAEHHbIE Ha PUCYHKe 6.8.



6.4.4 lNpun npoBefeHNN NHXXEeHEePHO-reosI0rMyecKkmnx N3bICKaHWM cneayeTr AonoNTHUTENBbHO
YCTaHaBJ/INBaATb.

- XapaKTep 3aneraHus opraHo-MMHepasbHbIX U OpraHUYecknx rpyHToB (PUCYHOK 6.8) 1 TONLWNHY
CNOEB, NMPOC/IOEK U JIMH3 3TUX FPYHTOB;

- copgepXXaHue opraHM4eckoro BewecTBa Iy, ANns BblAeneHus 3aTopdoBaHHbIX FPYHTOB, TOPGOoB U
canponenen (FOCT 25100);

- CTeneHb pasfoXeHns opraHnyeckoro sellectsa Dyy B Topdax;
- KO3 PUUMEHT KOHCONMAALMNN.

PaccTosiHne mMexay oTaenbHbIMU CKBaXXWHaMU He LO/DKHO npeBbiwaTtb 20 M U OHWU AOJIKHbI
MOJTHOCTbIO Npope3aThb T70/ilLjy OpraHo-MUHEPaJbHbIX N OPraHNYECKUX NPYHTOB C 3aF}'IY6}'IeHlAeM HE
MeHee 4YeM Ha 2 M B noacTtunatwouime MUWHEpPaJibHbIE MPYHTbI.

OnpeneneHne XxapakTepUCTUK OpraHo-MUHEPasbHbIX U OPraHUYeCcKUX FPYHTOB AOIKHO
NPOU3BOANTLCA He MeHee yeM yepe3 0,5 M No rnybuHe Kaxaoro o6HapyXeHHOoro cnos.



I - B npenenax Bcel CXKMMaeMOW To/1LM OCHOBAHUS 3aneratT OpraHo-MUHepasibHble Unun
opraHuyeckue rpyHTbl; II - B BEpXHEN 4yacTn COKMMaeMon ToLWM OCHOBaHWS 3aneraeT C/oM
OpraHo-MMHEpPanbHOro UM OpPraHnYeckoro rpyHTa; III - B HMXKHEN YacTu CKMMaeMomn ToLWu
OCHOBaHWA 3aneralwT OpraHo-MWHEpasibHbIE UM OPraHnyeckue rpyHTol; IV - oknmMaemas rosia B
npeaenax NaTHa 3aCTPOMKW 34aHUS BKOYaeT ogHOCTopoHHe (IVa), apyctopoHHe (IV6)
BKJIMHMBLUMECS JIMH3bI MW COAEPXKUT MHOXeCTBO SINH3 (IVB) M3 opraHo-MUHEpasnbHbIX Un
OpraHM4yecKkmx rpyHToB; V - B npeaenax rnybuHbl CKMMaeMol ToNwm Haxoautcs ogHa (Va) wnm
Heckonbko npocnoek (V6) opraHo-MMHepanbHOro UM OpraHMYecKoro rpyHTa, rpaHuLbl KOTOPbIX
B MJ1aHe BbIXOAAT 3@ npeaersibl NATHa 3aCTPOMKM 34aHus

PucyHok 6.8 - TUMNoBble CXEMbl OCHOBaHW, COAEPXALLUMX OpraHO-MMHEpPasibHbIE N OpraHNYyecKkue
rPYHTHI

6.4.5 Ha niowaakax c unamm C Lefblo COXPaHEHMSA MPUPOAHON CTPYKTYpPbl 3TOr0 FPyHTa AOSIKHbI
NPUMEHATLCA METOAbI UCIbITAHMI, UCKOYAKoLLME AMHAMUYECKOEe BO3AENCTBME Ha MPYHT.
PekoMeHAyeTCS NPUMEHEHUE LWITAMMNOB, NPECCUOMETPOB, CTAaTUYECKOrO 30HANPOBaHUS, Npn6opPoB
BpalllaTeslbHOro cpe3a, paANon30TOMHbIX METOAOB U T.A.

6.4.6 CnepyeT BblAeNnaTb NPECHOBOAHbLIE U/bl C COAEPXXAaHNEM OpraHMYecKoro Bewectsa 6onee
10% - canponenu. B 3aBUCMMOCTM OT YC/IOBWUI 3aneraHusa canponenu noApasaensioT Ha
HeYN/I0OTHEHHbIE U YNNOTHEHHbIE B NPUPOAHOM 3aseraHumn; rno coaepXXaHuio OpraHM4Yeckoro
BellecTBa - Ha MMHeparsbHble, cpegHeMUHepanbHble U cnaboMuUHeparsnbHble.

6.4.7 XapaKTepUCTUKN OPraHO-MUHEPanbHbIX U OpraHUYeCcKUX MPYHTOB AOJKHbI ONPeaensiTbCs,
KakK NnpaBWJio, HA OCHOBE HEMOCPEACTBEHHbLIX UCMbITaHWUI TPYHTOB B MOMEBbIX MM TabopaTOpPHbIX
YCNOBUSX.

OpUEHTUPOBOYHbIE 3HAaUEHNSI HDU3NKO-MEXAHMUYECKNX XapaKTEPUCTUK canponesnei, OTKPbITbIX U
norpe6eHHbIX TopdoB 1 UOB, KOTOPble MOTYT 6bITb MCMOMIL30BaHbI A1 NpeaBapuUTesbHOM
OLIEHKM OCHOBAHWM, CMOXEHHbIX YKa3aHHbIMWU FPYHTaMM, NpUBEAEHbl B MpUNoXeHun XK.

Ons rAVHUCTBIX FPYHTOB C COAEPXKAHMEM OpraHM4Yeckux BeLecTB B A0NAX eAMHULbI B Anana3oHe
0,05 < I, < 0,25 HOpMaTUBHbIE 3HAYEHMS XapaKTepucTuk E, ¢, 1 C, 4n9 pac4eToB OCHOBaHWI
COOpPY>XEHWUI, OroBOpeHHbIX B 5.3.17, gonyckaeTtcs npuHuMmaTtb no tabnuvue .4 npunoxenHusa I.

6.4.8 JedopMaLMOHHbIE, MPOYHOCTHbLIE U DUIbTPALMOHHBLIE XapaKTEPUCTUKM OpraHo-
MUHEpasbHbIX N OpraHUYecKUX FPYHTOB AOJ/IKHbI ONpeaenaTbCcs B AnanasoHe AaBfeHni,
COOTBETCTBYIOLMNX HaNPSXKEHHOMY COCTOSIHUIO OCHOBaHMUS MPOEKTUPYEMOIO COOPYXEHMS.
YKa3aHHble XapaKTePUCTMKM AOJDKHbI YCTaHaBNNMBATLCA NPU UCbITaHMsIX 06pa3LoB rpyHTa B
BEpTUKASIbHOM M FOPU30OHTaNIbHOM HanpaB/ieHUNAX.

6.4.9 Ina onpeaeneHus NpoOYHOCTHbIX XapaKTEPUCTUK ¢ U C OPraHO-MUHepPanbHbIX U
OpraHM4YecKMX rpyHTOB clieayeT NPOBOANTb MCIbITaHUS, TPUMEHSAS METOAMKY
KOHCOMMANPOBAHHOIO cpe3a AN onpeaeneHns 3TUX XapakTepucTMK B CTabnnmsanpoBaHHOM
COCTOSIHUM U HEKOHCONIMAMPOBAHHOIO cpesa A/s onpeaeneHns B HecTabuiansmpoBaHHOM
coctosaHum (FTOCT 12248).

6.4.10 B nonesbix ycnoBusax gedopMaumMoHHbIE XapaKTEPUCTUKN OPraHO-MUHEpPasbHbIX U
OpraHMYyecKkux rpyHToOB onpeaenstoT Metogamu, ykasaHHbiMn B TOCT 20276. lNMpu onpeaeneHnun
AedOopMaLMOHHbIX XapakKTepUCTUK 3TUX FPYHTOB B KOMMPECCUOHHbIX Npnbopax, yumTbiBas nx
BbICOKY CKMMaeMOCTb, UCMbITyeMble 06pasLbl AOMKHbI UMETb HavasnbHY0 BbicOTy 30-50 MM, a
WX Harpy>eHue creayeTt NnpoBoAUTb HEBONbLWMMU CTYNeHsaMn cornacHo NOCT 12248.

MakcuManbHOe AaBfieHMe Ha obpasel, B KOMMNPECCMOHHOM OMbITe OJ/IXKHO NpPEBbIWATb MPOEKTHOE
He MeHee 4yeM Ha 10-20%, Ho 6bITb He MeHee 0,1 MMa.

3Ha4veHna Mmoayns gedopmaummn no pesynbTaTtaM onbiTa JO/IKHbI YCTaHaABANBATLCA ANs
pa3NMyHbIX NHTEPBANOB AaB/IEHMI M NCNONb30BaTbCS B pacyeTax 0Caaku B 3aBUCUMOCTU OT
daKTMUYECKNX HOPManbHbIX HANPSXEHUN No rNybuHe ocHoBaHMs B Npeaenax CXMMaeMon TOWM.



6.4.11 KoadhdunumeHT 60KOBOro AaBNEHUS OpraHO-MUHEPAbHbIX U OPraHUYECKNX FPYHTOB &,
onpenenstT B npubopax TpexoCHOro coxaTtus. [JonyckaeTcsa NnpuHUMaTh 3HadeHus & no tTabnuuam
npunoxenusa X.

6.4.12 Mpy NPUMEHEHUN KOMMJIEKCA MEPOMPUSATUIA MO NpPeABapPUTENbHON NOArOTOBKE OCHOBAHMUS,
coAepXallero opraHo-MMHepasbHble U OpraHUYeckne rpyHTbl (BpeEMeHHasa Mv NocTosiHHaN
npurpyska, ApeHnpoBaHne un T.M.), XapaKTePUCTUKN 3TUX IPYHTOB AOKHbl yCTaHaBNNBATLCA MO
pesyfibTaTaM UX UCMbITaHWI Noc/e YNI0THEHMS.

6.4.13 Mpwu pacyeTe 0CHOBaHMI AOMKHbI YUNTbIBATbCS aHWM30TPOMHbIE CBOKCTBA OpraHo-
MWHepasnbHbIX 1 OPraHMYECKUX FPYHTOB. B Ka)xaol Touke OCHOBaHUS crefyeT oToupaTb He MeHee
ABYX 06pa3uoB Ana onpefesieHns XxapakTepuCcTUK B ABYX HaNpaB/eHUsIX: BEPTUKASIbHOM U
ropusoHTanbHOM. KoaddurumeHT dunbTpaunm Takxe JO/DKEH ONPEAEnaTbCa AN 3TUX ABYX
HanpaBJIEHUN.

O603HauveHnNsl XxapaKTePUCTUK rPyHTa C aHNU30TPOMHbIMU CBOKMCTBaMM AONXKHbI UMETb UHAEKC,
YyKa3blBaOLWWIA AMana3oHbl AaBAEHUIA U UX HanpaBiieHMe MpU UCMbITaHUN (FTOPU3OHTaIbHOE UMK
BepTMKasbHOE).

6.4.14 PacyeT OCHOBAHMM, CNOXEHHbIX OPraHO-MMUHEpPanbHbIMU N OPraHNYEeCKUMWN rpyHTamu,
OO/XEH NPOU3BOAUNTLCSA B COOTBETCTBUM C TpeboBaHUSMWN pa3aena 5 ¢ yuetoMm ckopocTtu
nepegayn Harpysku Ha OCHOBaHme, N3MeHEHUSA 3P PEKTUBHbBIX HaNpPSXXEHUN B rpyHTE B npouecce
KOHCONMAAUNM OCHOBaAHMS, aHM30TPONUN CBOKMCTB MPYHTOB, BTOPUYHOMN KOHCconnaaunmmn. MNpun stom
AonycKaeTcs MCNOMb30BaTb MeToAbl TEOPUM KaK JIMHENHON, TaK U HETMHEMHOW KOHCOoAuAaunm
rPYHTOB.

MpuMeyaHue - AHM30TPONUIO CBOMCTB OPraHO-MMHEpPaAbHbIX U OPraHMYecKnX rpyHTOB
[OMyCKaeTCsl HE YUUTbIBaTb, €C/IM 3HAYEHNSA XapaKTEPUCTUK ANS BEPTUKATbHOIMo U
rOpM30HTaNbLHOIrO HanpaBneHU oTnnyatTcsa He 6onee yeM Ha 40%.

6.4.15 MNpwn HannunMM B OCHOBaHMKY APEHUPYIOLWLMX C/I0EB HEOH6XOANMMO yUnUTbIBaTb GUAbTPaLMIO
NOpOBOI BOAbI B X CTOPOHY, @ MPU HaIMYMKN NecYaHOoM NoAyLwKn nod dyHAaMEHTOM - Takxe B
CTOPOHY 37O NOAYLLKW. YUnNTbIBATb AENCTBME APEHUPYIOLWErO C/108 AOMYCKAETCS TONIbKO B TOM
c/nydae, eCim OH He npeacTaBnsieT cobol 3aMKHYTYHO JIMH3Y, @ NecyaHor NoAyLWKN Noa
pyHAaMeHTOM - ecniv obpaTHas 3acbinka nalyx NpousBefeHa TakXe APEHUPYIOLWUM rpyHTOM.

6.4.16 OCHOBaHUS, ClOXeHHble BOAOHACHIWEHHbIMW OPraHO-MUHEpPaAbHbIMU U OpraHUYeCcKnumMm
rPyYHTaMm, B COOTBETCTBUM € 5.1.3 n 5.6.5 fo/KHbI pacCUMTbIBATLCS MO Hecylelr cnocobHOCTH.

B aTUx pacueTax cuny npeaenbHoro ConpoTUBEHUS OCHOBaHWUA N, KH/M, npu aeictenn
BEPTUKA/IbHOM Harpy3ku AN NeHTOYHOro dyHAaMeHTa A0MNyCKaeTcs onpeaensTb no gopmyne

n, = b'(q + 5,14¢), (6.17)
roe b' - To xe, uto n B dpopmyne (5.27);
g - npurpyska, klla;
C; - pacyeTHOe 3HayeHue yaesnbHOro CuenieHuns rpyHTa, klfa, paBHoe c,.

6.4.17 lNpu HaMblBe Ha AHO BOAOEMA, C/IOXKEHHOIro OpraHo-MMHepasibHbIMW U OpraHn4YeCcKnMmn
rPYHTaMKN, NeECHaAHOro cgosd €ro TonwnHa 4o/DKHa onpeaendaTbCcs Heob6xoanMMbIMM
NnA1aHNpPOBOYHbIMM OTMETKAMMN C paCyeETOM Hecyu.l,eﬁ CNocobHOCTM OCHOBAHUSA U C Y4YETOM
BO3MO>XHOCTU BO3HUKHOBEHUA HGCT86VIJ'IVI3VIDOBaHHOFO COCTOAHMA.

6.4.18 lMNpwu pacueTte no gedopMauUnsM OCHOBaAHUMN, BKOYAOWMX BOAOHACIWEHHbIE OpraHo-
MUHepasbHble U OpraHn4yeckue rpyHTbl, pacHeTHOE COMPOTMBIIEHME FPYHTa OCHOBaHMSA R
onpeaensatoT no dopmyne (5.5). MNpu 3ToM KO3 DUUMEHT YCNOBMIA paboTbl FPYHTOBOrO OCHOBaHUS

npuUHUMaKT no Tabnuue 6.5.



Tabnuua 6.5

Koa WUMEHT ycnoBuit paboTbl
HanMmeHoBaHMe rpyHTOB U CTEMEHb UX Ppuu Y P

3aTopdoBaHHOCTM I
Po or rPYHTOBOr0 OCHOBAHMS

[Meckn Menkue BOAOHACbILLEHHbIE:

0,03 < I, < 0,25 ' 0,85
0,25 < I, < 0,4 ' 0,80
IneCKVI nblyieBaTble BOAOHACbIWEHHbIE: ' '
0,03 < I, < 0,25 ' 0,75 '
0,25 < I, < 0,4 ' 0,70 '

[MMHUCTBIE TPYHTBI BOAOHACILLEHHbIE

'0,05 < I;; £0,25 npu nokasaTenu TeKy4yecTu:
1.<0,5 ' 1,05
I.>0,5 ' 1,00
TAMHKCTbIE rPYHTbI BOAOHACHILWLEHHbIE '

'0,25 < I;; £ 0,40 npu nokasaTene TeKy4yecTu:
1.<0,5 ' 0,90
. >0,5 0,80

6.4.19 [1ns npeaBapuTenbHOro onpeaesneHns pasmepos pyHAAMEHTOB COOpYyXKeHun I n II
YPOBHEI OTBETCTBEHHOCTU Ha 3aTOpdOBaAHHbLIX MNecKax U OKOHYaTeNbHOro Ang coopyxeHun III
YPOBHSI OTBETCTBEHHOCTU AOMYCKAETCS NMPUHUMaTb pacyeTHble CONPOTUBIEHUsa Ry no Tabnuue A.5
npunoxeHusa .

6.4.20 PacuyeTHyl0 CXeMy Ans onpeaeneHmns KOHEeYHbIX 0cagoK dyHAAMEHTOB Ha OCHOBaHUN,
BK/IlOUaloLLeM BOAOHAChIWEHHbIE OpraHO-MUHepasnbHble N OpraHn4Yeckue rpyHThbl, NPUHMMAKT No
pasgeny 5.

[oNoNHUTENbHYIO 0cagKy dyHAaMEHTOB 3a CUET Pas/ioXeHUs (MMHepannsaumnm) opraHmyeckmx
BKJ/IHOUYEHMIA AOMNYCKAETCS HE YYUTbIBATb, €C/IN B NEPUOA CPoKa Cy>6bl COOPYXKEHUS YPOBEHb
NoA3EMHbIX BOA He B6yZeT NOHUXaTbCS.

Ocaaky €/nos cMbHO3aTopdOBaAHHOIO rpyHTa nnu Topda Npyv HaMbIBE WU OTCbINMKE Ha Hero
rnecyaHoro csosa onpegenatT no 6.4.30 n 6.4.31.

6.4.21 B pacueTte no gedopMaumsiM OCHOBaHMS, coaep Kallero opraHo-MmMHepasbHbie U
OpraHN4YeCcKMne rpyHTbl, HMXKHIOK FpaHuLy CKMMaeMon TONLWM NMPUHUMAIOT B COOTBETCTBUN C
pekoMeHaaumamm 5.5.41.

6.4.22 OnupaHune dyHAaMeHTOB HENOCPEACTBEHHO Ha MOBEPXHOCTb OPraHO-MUHEPasbHbIX U
OpPraHNYecKux rpyHToB He AOMYCKAaeTcs, eClu OHM NpeAcTaBieHbl CUbHO3aTopdoBaHHbIMU
rpyHTamm v Topcdamm, canponensmMm nu nnaMu.

Ecnn HenocpeacTBeHHO NoA noAaowsBon dyHAaMeHTa 3aseraeT C/iol rpyHTa € MoayJ/ieM
aedopmaumm E < 5 MlMa TonwmHon 6onee wunpuHbl pyHAaMeHTa, TO 0cagKka OCHOBAHMSA A0J/XKHaA
onpeaensaTbCs C YYETOM MOSIHOMO AaBJIEHUS NMoA NoAOLWBOM dyHAAMeHTa.

6.4.23 MNpwn pacyeTHbIX AedopMaLmax OCHOBaHUS, C/IOXEHHOM0 OpraHo-MUHepanbHbIMU K
OpraHMYyecKUMU rpyHTamm, 6onblue npeaenbHbiX UM HeAOCTAaTOYHOM HecyLlen CnocobHOCTU
OCHOBaHWS AO0KHbI NpegycMaTpuBaTbCs Cneayrowmne MeponpumsaTmsa B COOTBETCTBUM C
nogpasaenom 5.8:



- MOJIHAs WKW YacTUYHas Npopeska C0eB OPraHo-MUHeEpPasbHbIX U OpraHUvyeckux rpyHToB
dyHoameHTamu;

- MOJIHAs WUIKN YacTM4YHasi 3aMeHa OpraHo-MUHepPasibHOro M OpraHMYeckoro rpyHTa NeckoM,
rpaBuemM, webHeM u T.4.;

- YNJIOTHEHME FPYHTOB BPEMEHHOM WM MOCTOSIHHOM NPUIPY3KO OCHOBAHMS COOPYXEHUS Un
BCEl MJIOWaAKN CTPOUTENBCTBA HACLIMHbIM (HAaMbIBHbIM) rPDYHTOM WX APYTUM MaTepuanoMm (c
YCTPOWCTBOM (hUIbTPYIOLLErO C/I0S AW APEH Npu HE06X0ANMMOCTU YCKOPEHMUSA Mpouecca
KOHCONMAALUMN OCHOBaHMA);

- 3aKpenjieHne unoB bypocMecuTesibHbIM CNOCo60oM.

6.4.24 B 3aBMCMMOCTWN OT TMNa OCHOBaHMUS (CM. pUCYHOK 6.8), cTeneHun 3aTopdPOBaAHHOCTH,
rnybuHbl 3aneraHns 1 TONWWHbI OPraHO-MUHEPAJbHbIX M OpraHU4YeCcKnx rpyHToOB, a Takxke
KOHCTPYKTUBHbIX OCOBEHHOCTEN NPOEKTUPYEMOro COOPYXEHNA U NpeabaBASeMbIX K HEMY
aKCnyaTauMoHHbIX TpeboBaHNII peKOMEeHAYITCS Cneayrlme BapnaHTbl cneunanbHbIX
MEPOMNPUATUNA:

- YNAOTHEHNE OCHOBAHUS BPEMEHHON UM NOCTOSHHOM Harpy3kon, B TOM 4yucne C YCTPOMCTBOM
BepTUKasbHbIX APEH U APEeHaXKHbIX Npope3en - Ansg ocHoBaHui I u II TMNoOB;

- N0JIHas MM YacTUYHas npopeska CNos opraHo-MMHepasibHbIX U OpraHMYecKnx rpyHToB
dyHAaMEeHTaMN, B TOM Yncne cBamHbIMK, - i ocHoBaHun II, IV 1 V TMnos;

- BbITOpdOBKA SIMH3 UMIN CNOEB OPraHO-MUHEPASIbHOI0 M OPraHMYecKoro rpyHTa c 3aMeHon ero
MWUHepanbHbIM FPYHTOM - Ans ocHoBaHuii 11, IV n V Tmnos;

- YCTPONCTBO hyHAAMeHTOB (CToN64aTtbiX, NEHTOUHbLIX U T.M.) HA NECYAHON, rPaBMNHON,
webeHoUHOoM noayLKe Nnu Ha npeaBapuTesibHO YNJIOTHEHHON NOACKINKE U3 MEeCTHOro MaTepuana
- AN BCEX TUMNOB OCHOBAHWUM;

- YCTPOWCTBO COOPYXEHWUIN Ha MAUTHbIX PyHAAMEHTaxX, NepeKpPeCcTHbIX MOHOIUTHBIX UK C60pHO-
MOHOJSINTHBIX IEHTAX M T.M. C KOHCTPYKTUBHBLIMU MEPOMPUATUSAMU MO MOBbILLIEHWNIO
NMPOCTPAHCTBEHHOM XECTKOCTU COOPYXXEHUS - A/ BCEX TUMOB OCHOBaHUMA.

6.4.25 B oTaenbHbIX cly4yasix OCHOBaHWe, coaepxkallee opraHo-MUHepasbHble U OpraHuJyeckue
rPYHTbI, MOXET 6bITb UCMOJIb30BAHO NMpU COBNIOAEHNN ONpeaeneHHON CKOPOCTU nepeaayn
Harpysku Mnu npu NpUMeHEeHMN KOHCTPYKTUBHbBIX MEPONpUsATUA (BBEAEHME MOSICOB XXECTKOCTH,
pa3buBka 34aHUA Ha OTAE/bHblE CEKLUMWN U T.M.).

6.4.26 lNecyaHble nNoaywKn, ycTtpanBaemble noa pyHAaMeHTaMmM C LENbIO 3aMeHbl OpraHo-
MUHEpPanbHbIX N OPraHUYECKNX FTPYHTOB, YMEHbLUEHUS AaBNEHMNS Ha HUXKenexalume cioum,
MOBbILWEHWNS, B C/ly4ae HeobXoaMMOCTMU, OTMETKM NoAOWBbl PyHAAMEHTOB, YCKOPEHUS npouecca
KOHcoNuaaunm (YnaoTHEHMS) HUXKeNexalmnx rpyHToB, YCTpamBaloT, Kak npasusio, U3 neckos
KPYMHbIX N cpegHelr KPYnHOCTU. B oTAeNnbHbIX Ciyvasax AONyCKaeTcs NpuMeHeHue webHs,
rpaBus, Wnaka nam rpaBMnHoO-nec4aHom cMecu. Menkme necku aAns yCTpomcTea NnoayLllek He
peKkoMeHaYyTCS.

MAOTHOCTb CYXOro rpyHTa B MOAYLIKAX U3 Mecka KPYrnHOro v cpefHein KpyrnHoCTM peKoMeHayeTcs
He MeHee 1,65 T/M°.

[Mpy Ha3HaAYEeHMWN MPOYHOCTHbLIX XapaKTepUCTUK YMJOTHEHHOrO rpyHTa B nogylwkax cneayet
yuuTbiBaTb yKa3aHusa 5.5.15.

6.4.27 [Ana HaMbiBa CNos FPyHTa B KAQUeCcTBe OCHOBAHWUS COOPYXXEHUS MOTYT NMPUMEHSTLCA Cynecu
N neckn noboi KpynHocTu. NS yCKOPEHMS KOHCOMAALUMM HaMbiBAaeMOro C/10s MbleBaTbiX
NeckoB WK cyneceit HEO6Xo0AMMbI NpeABaPUTENbHbIA HaMbIB UM YKadKa Ha
ManoBOAOMNPOHNLIAEMOE ECTECTBEHHOE OCHOBAHWE, C/TIOXXEHHOE OPraHO-MUHEPANbHBIMU U
OpraHN4YecKMMU rpyHTaMun, APEHUPYIOLLErO C/I0s, HanpuMep, U3 Necka cpeaHen KpyrnHOCTH.



6.4.28 MNpoeKkTnpoBaHUe NpUrpy3kn AOMKHO NPOU3BOANTLCS C ydeToM TpebosaHuii 6.4.12. Mpu
3TOM AO/IKHbI 6bITb YCTAHOBMEHBI TOJIWMHA U pa3Mepbl B NlaHe NPUrpy304HOro CNos U BpeMs,
HeobxoaMMble AN AOCTUXEHUS 3a4aHHOW CTEeNeHM KOHCOMMAALMM OCHOBAHMS, @ TakXKe KOHe4YHas
ocajka OCHOBaHMUS Noj NpUrpy3KoMn.

6.4.29 KoHeuHyl0 0CaKy M BpeMs KOHCONMAAUMUWN CNOsi OpraHo-MUHEPANIbHOrO U OPraHNYecKoro
rpyHTa Npy HaMbIBE WM OTCbINKE HA HEro NMec4aHoro c/oa onpeaensaoT 6e3 yueta ocagku
NMoACTMNAIOLLErO C/I0SA, eCM ero Moaynb Aedopmaumm B 10 pas 1 6onee npeBbIlIAeT MoAYb
AedopMaumm opraHo-MMHEpPasbHOMO M OpraHUYeckoro rpyHTa.

Harpysky oT HaMblBa WM OTCbIMKKN M NOPAAOK ee yUYeTa B pacyeTax KOHEUHOW 0CafKku, a Takxe
BPeMsi KOHCONNAaUMM Cnosi opraHo-MUHEPANIbHOrO N OPraHNMYECcKOro rpyHTa onpeaensoT B
COOTBETCTBUW C MPUHSTLIM NMPOEKTOM OpraHu3auumn pabor.

6.4.30 KoHe4yHyo ocagKy c/1051 OpraHO-MUHEPasbHOro U OpraHM4YecKkoro rpyHTa B
CTabuan3MpoBaHHOM COCTOSIHUM S, M, BbI3BAHHYIO HaMbITbIM UM OTCbIMaHHbIM C/I0EM MecKa,
onpeaensaT no dopmyne

s = 3ph/(3E + 4p), (6.18)

rae p - AaBneHue OT NecyaHoM HacbINM Ha NOBEPXHOCTb OpraHo-MMHepanbHOMO M OpraHNYecKoro
rpyHTa, Kkla;

h - TonwuHa cios OpraHo-MMHEpPaNbHOINro N OpraHN4YeCKoro rpyHTa, M,

E - Mmoaynb nedopmMaunm opraHo-MMHEPaNbHOrO U OpPraHUYecKoro rpyHTa npu nNoaHowm
BNlaroeMkocTn, klMa. PasMep Hacbinu B NnaHe A0AXeH b6biTb He MeHee 5h.

6.4.31 B cnyyae ecnn oCHOBaHWe, coAepXallee opraHo-MUHepasibHble U OpraHUYecKne rpyHThl,
COCTOMT U3 HECKONbKUX FOPU30OHTaNbHbIX C/10€B C pa3fiMuyHbiMM Moaynamu gedopMaumm, ocagky
BCEM TONLM B KOHLUE nepuoaa ctabunmsauum onpeaensiiotT Kak CyMMy O0CaZ0K OTAeSNbHbIX CNOEB.

6.4.32 lMpwu TONWMHE CNIOEB OPraHO-MUHEPANbHbLIX U OpraHUYeCcKUX rpyHTOB, NpPeBbIWatowen 3 M,
NX PEKOMEHAYETCS YNIOTHATb C UCMOJIb30BaHWEM BEPTUKANbHbIX APEH.

MnaH pacrnonoXeHus ApeH, UX ceYeHue 1 Wwar ycTaHaBIMBatloT pacyeToM mns ycnoeus 90%
KOHCONMMAAUMN OCHOBaAHMS UM B 3aBUCMMOCTM OT HasHauYaeMbIX CPOKOB YMIOTHEHUS
CTpOWTENIbHOM NJoWaaku. B nnaHe ApeHbl pacnonaratoT B yriax KBaapaToB UKW PaBHOCTOPOHHUX
TPeyroJibHUKOB C LIAroM: Ass necyaHbix gpeH 1,5-3 M, Ans ApeH 3aBOACKOro M3rotosneHus 0,5-2
M.

Ans coopyxeHuit I n II ypoBHEl OTBETCTBEHHOCTU LWar APeH ONpeaensitoT Ha OMbITHbIX yYacTKax.

6.4.33 MNpn Ncnonb3oBaHMN BEPTUKAJIbHBIX APEH, NMOIHOCTbIO NpOope3atoLWwmX YNNOTHAEMbIN C/104
rPYHTa, N HANNYUN APEHNPYIOLNX C/IOEB Ha KOHUAX APEHbl KOHCONMAAUUS rpyHTa Nnoj Harpy3kom
NPOMCXOAWNT 3a CYET OTXKATUS MOPOBOM BOAbI B APEHY U APEHUPYIOWNE C/10M. DKBUBANIEHTHbIN
AnaMeTp 30Hbl BAMSHUSA ApeH d. B 3TOM Cilydyae crieayeT NpUHMMaTh NpU PacrnosioXeEHUN APEH MO
KBaapaTHol ceTke d. = 1,13d; no rekcaroHanbHon cetke - d. - 1,05d, rae d - pacctosHue Mexay
ocsaMK ApeH (war ApeH).

6.4.34 B npoeKTax COOpPY>XeHUn, BO3BOAMMbIX HAQ OpraHo-MUHepasnbHbIX U OpraHUYecKuXx rpyHTax,
OOMKHbBI NpeaycMaTpuBaThCs cneayowmne HOpMbl HaTYpPHbIX U3MepeHnit gedopManii OCHOBaHUM
n PyHOAMEHTOB:

- MPW 3aCTPOMKE HOBbIX PAaiOHOB TUMOBbLIMU 34aHMSAMU BbICOTOM 5 aTaxel n 6onee - ogHO
HabngaeMoe 34aHMe Ha 3 CTPOSALLMXCS;

- MpVY 3acTpoiike KBapTana - NepBoe Mo o4YepeaHOCTM NOoCTpoikn 3aaHne I u II ypoBHei
OTBETCTBEHHOCTHU;



- ANA BCEX COOPYXXEHWUI, UMEIOLINX KOHCTPYKLMMK NposieTom 6onee 24 M;

- ANS1 COOPYXXEHWI, B KOTOPbIX B XOA4€ CTPOUTENBLCTBA WM 3KCMTyaTauumn BO3SHUKIIN
3HaunUTeNbHblEe AeOpPMaLNN HECYLLMX KOHCTPYKUMIA MM NOSIBUNCE TPELUMHBI.

6.5 DntoBUanbHble MPYHTHI

6.5.1 OCHOBaHMS, C/IOXKEHHbIE 3/TOBUANIBHBIMU MPYHTaMy - MPOAYKTaMUN BbIBETPUBAHUS CKaJIbHbIX
M MonycKanbHbIX NOPOA, OCTaBLLUMMUCA Ha MecTe CBOero o6pasoBaHMUs U COXPaHUBLUMMMN
CTPYKTYPY M TEKCTYPY UCXOAHbIX MOPOA, AO/IKHbI MPOEKTUPOBATLCS C YUYETOM:

- X 3HaUYUTENIbHOW HEOLHOPOAHOCTM MO ryO6UHE U B MJIaHe U3-3a Ha/lMuus rpyHTOB pasHoM
CTEMEHM BbIBETPENOCTU C 6OMbLUUM Pa3IUYMEM UX MPOYHOCTHBIX U AehOPMaLMNOHHbIX
XapaKTEPUCTUK;

- CHMXKEHNA NMPOYHOCTHbLIX U Ll,erOpMaLI,MOHHbIX XapaKTePUCTUK BO BpeEMA UX ANTNTENIbHOIO
ﬂp66bIBaHVIFI B OTKPbITbIX KOT/IOBAHaXx;

- BO3MOXHOCTW nepexoaa B M/bIBYHHOE COCTOSIHME 3/1t0BMasIbHbIX Cynecei 1 nblieBaTbiX NECKOB B
C/yyae Ux BOAOHACbILEHNSA B NeEpMOA YCTPOMCTBa KOT/IOBAHOB U (hYHAAMEHTOB;

- BO3MOXHOIO Hanmnums nNpocagoyHbiX CBOMCTB Y 3/10BUAJIbHbIX MblSIEBATbIX NECKOB C

K03 dunumneHToM nopmctoctn € > 0,6 N CTeNeHbo BNAaXHOCTM S, < 0,7, a TakXe BO3MOXHOCTH
HabyxaHWs 3/10BUaNbHbIX MWHUCTBIX FPYHTOB NPY 3aMa4ynBaHUM OTXOAAMUN TEXHOIOMMYECKNX
NMnpon3BOACTB.

6.5.2 B 3aBNCUMOCTM OT MCXOAHbLIX MOPHbLIX MOPOA, NOABEPrLUMXCH BbiBETPUBAHUIO, CriefyeT
BbIAENATb 3/10BUASIbHbIE TPYHTbl MAarMaTM4YeCcKknx, MeTaMop@umnueckmnx n 0Cago4HbIX
CLEMEHTUPOBAHHbIX CKaNbHbIX FPYHTOB, @ N0 COAEPXaHUIO KBapua - Noapas3aensaTb 3/10BNasbHble
rFPYHTbI Ha ABe rpynnbl: coaepxalue Keapu n 6eckeapuessble.

6.5.3 MNpodunb Kopbl BbIBETPMBaHMS B 0bLLEM Clly4yae MOXET ObITb NpeAcTaBieH CBEPXY BHU3
CrefywmMMmn 30HaMK, pPasInyarLLMMUCS CTENEHBbIO BbIBETPENOCTU: ANCNEPCHOM, 06/10MOYHOMN,
rnbib0BOM M TpelwnHoBaTor. B COOTBETCTBMM C BblAENEHHbIMM 30HaMM HabnaaeTcs Bo3pacTtaHue
no rnybuHe NAOTHOCTM 3N0BUANbHBbIX 06pa3oBaHU, YMEHbLUEHNE NMOPUCTOCTU U TPELLMHOBATOCTH
N yBesIM4YeHne NpoYHOCTU KPYMHbIX 06/TOMKOB U OTAE/bHOCTEN.

6.5.4 lNpu npoBeAeHNN NHXEHEPHO-TEOSTIOMMYECKMX N3bICKAHUI Ha 3M0BUAsNbHbIX FPyHTaX
OO/MKHbI 6bITb BbISIB/IEHbI: FreHEeTUYECKUI BMA U neTporpadunyeckmnii CoctaB UCXOAHOW CKasibHOM
nopoabl; CTPyYKTypa u Npoduib KOpbl BbIBETPUBAHUSA, €€ TPELWMHOBATOCTb, C/IaHLEBATOCTb,
CNIOUCTOCTb, 3/1EMEHTbI NAaAEHNS U NPOCTUPAHUSA, MOBEPXHOCTU CKONbXEHUS, Hanuuune "a3bIKkoB" U
"KapMaHOB" BbIBETPUBAHUSA; pa3Mmepbl, GopMa N KOMYECTBO KPYMHbIX BKIOUEHUIN; U3MEHEeHMe Mo
rnybuHe coctaBa U CBOWCTB IrPyHTOB.

6.5.5 CreneHb CHMXEHUS NPOYHOCTW 3/1H0BMAsIbHbIX TPYHTOB OCHOBaHUSA BO BpeMs npebbiBaHus
MX OTKPbITbIMU B KOT/IOBAHE A0/KHA YCTAaHaB/IMBATLCS OMbITHLIM MYTEM B MNOMEBLIX YCOBUSAX.
JonyckaeTcs nNpoBoAUTbL OnpeaeneHue 3TUX napaMeTpos B labopaTopHbIX YCIOBUAX Ha
oTobpaHHbIX 0bpasuax (MOHoNUTax) rpyHTa.

[Ona npeaBapuUTenbHON OLLEHKM BO3MOXHOMO CHUXEHWUS MPOYHOCTM 3/10BUASTbHbIX FPYHTOB
[OMYCKAlTCA KOCBEHHblE METOAbI, YYUTbIBAOLWME U3MEHEHNE B TEUEHWE 3a4aHHOro nepuoaa
BPEMEHW: NMMOTHOCTU CKaslbHbIX MPYHTOB; YAE/IbHOIO CONPOTUBIIEHWUS] NEHETPALUMN MTTIMHUCTbIX
rPYHTOB; coAepXaHMs YacTul pa3MepoM meHee 0,1 MM B neckax U MeHee 2 MM B
KPYMNHOOB6/I0MOYHbIX FPyHTaX.

6.5.6 KOnnyecTBeHHY0 OLEHKY CHMXKEHUS MPOYHOCTU 3/1IH0BMANTbHBIX TPYHTOB B OTKPbITbIX
KOT/I0BaHax NPOM3BOAST MO M3MEHEHUIO MX MPOYHOCTHbBIX N AedOPMALMOHHbBIX XapaKTePUCTUK B
nepuvos AOMNONHUTENBHOIO BbIBETPUBAHUSA, @ KAYECTBEHHYIO OLEHKY - N0 M3MEHEHUI0 3HaYeHUM
NA0THOCTM 06pas3uoB rpyHTa, nx BoAonNoraowarLen cnocobHoCTM, MHTEHCMBHOCTU pacnaja
(ApobneHuns) KpynHbix 06110MKOB, bl6 N OTAENbHOCTEMN.



Heobxogmmo yCraHaB/inBaThb TaKXe TOJILWNHY BEPXHEIO ocnabneHHOro AONOAHUTENbHbLIM
BbIBETPUBAHMEM CJ104 3J7TIOBMAJ/IBHOIO rpyHTAa.

6.5.7 OUEHKY CTOMKOCTU 3/10BMASIbHbIX FPYHTOB K AOMOMHUTENLHOMY (aTMOCdepHOMY)
BbIBETPUBAHWIO, YCTAHaB/IMBAIOLIYIO CTEMEHb CHUXEHUSA UX NMPOYHOCTU B OTKPbITbIX KOT/IOBaHaXx
3a OXWAaeMblii nepuos BpeMeHu t (roabl, Mecsilibl, CyTKW1), MPOU3BOAST NyTEM ONpeaesieHmns:

- CKOPOCTU CHUXXEHMUSA BbIGPAHHOI0 NMapaMeTpa CTEMEHU BbIBETPENOCTU A 3@ Nepuos BpeMeHu t:
(Ay - A/t

- CTeMNeHn CHMXeHUS BblbpaHHoro napametpa A: (A; - A))/A;,

- 06bLero KoM4eCcTBEHHOIO CHMXEHMS NapaMeTpa A 3a Becb nepuog t: (A; - Ay). Oxnaaembli
nepuoa npebbiBaHWs 3110BMasbHbIX FPYHTOB OTKPbITbIMU B pa3paboTaHHbIX KOT/IOBaHax, a Takxe
WHTepBasbl BpEMEHU At, Yepe3 KOTopble NpOBOAAT onpeAeneHns KoIn4eCTBeHHbIX 3HAaUYEeHWU M
napameTpa A, yCTaHaB/IMBaKOT NCXOAS N3 KOHKPETHbIX 0CO6eHHOCTel paioHa U CPOKOB
CTpouTenbCTBa.

6.5.8 [1nsa antoBManbHbIX CKanbHbIX U KPYMHOOB/JOMOYHbBIX FTPYHTOB HEOOXOAMMO yCTaHaBMBaTb
CTeneHb UX BbIBETPENOCTU, XapaKTepuyeMyto KoadpduuneHTom BeiseTpenoctn (6.5.9 n 6.5.10), a
ANa KPYNHOO6/10MOUHbIX FPYHTOB TakKXe - OTHOCUTENbHY NPOYHOCTb 06/10MKOB,
XapakTepusyeMyr KoadpdnumneHToM nctmpaemoctu (6.5.11).

6.5.9 KoaddpunumeHT BbiBETPENOCTU Ky S/THOBMANBHbBIX CKallbHbIX FPYHTOB YCTaHABAMBAIOT NyTeM
COonocTaB/ieHnsl NNOTHOCTU p BbIBETPENOM NOpoabl B YCNOBUSAX MPUPOAHOro 3aneraHms
MAOTHOCTbIO p, HEBbIBETPENOM (MOHOIMTHOM) NOpPOAbl U BbIYMCASAT No dopmyne

Ky = 1 -1, (6.19)
rae Ly = (pu -p)/p.
,D,Ol‘lyCKaeTCﬂ 3Ha4YeHune p, NpUHNMAaTb paBHbIM MJIOTHOCTU YaCTUL, CKaJIbHOIro rpyHTa.

MoapasaeneHne aoBUanbHbIX CKaJlbHbIX FPYHTOB MO CTEMEHWN BbIBETPENOCTU NPUBEAEHO B
Tabnvue 6.6, a OPUEHTUPOBOYHbIE 3HAYEHMS MNpeaena NPOYHOCTU Ha OAHOOCHOE CXKaTue B
BOZIOHACbILEHHOM COCTOSIHMM R, KOTOpble MOrYT 6bITb MCMOMb30BaHbl A/ NpeABapUTENbHOM
OLEHKWN OCHOBaHMUM M3 3TUX FPYHTOB, MPUBEAEHbI B NpUNoXeHnn U.

Tabnuua 6.6
KoaddurumeHT BbiBETPENOCTU K ANS CKANbHbIX
Pa3HOBUAHOCTb 3/110BMANbHbIX FPYHTOB
CKasNbHbIX FPYHTOB MO CTEMEeHU
BbIBETPENOCTM MarMaTUyeckux v 0CafouYHbIX

MeTamopduyecknx CUEMEHTUPOBAHHbIX

HeBbiBeTpesble 1 1

CnaboBbiBeTpenbie 1>k,>0,9 1> k,=>0,95

BbiBeTpenble 0,9 > k,>0,8 0,95 > k, > 0,85

CunbHOBbIBETpEesble (PYXSKn) MeHee 0,8 MeHee 0,85

6.5.10 KoadhdurumeHT BbIBETPENOCTU KPYMHOOBI0MOUHbBIX 3/1H0BMANbHbIX TPYHTOB K, ONpeaensioT
Nno UcnblITaHUAM Npob rpyHTa Ha UCTUpaHWE BO BpallaroLeMcs nonovyHoMm 6apabaHe n BbIUUCASIOT
no ¢opmyne

kaw = (ki = Ko)/ky, (6.20)



rae ky - OTHOLIEHMe MacCbl My, YacTuUL, pa3MepoM MeHee 2 MM K Macce T, 4acTul, pasMepom 6osnee
2 MM MOCJI€ UCMbITAHNSA Ha UCTUPAHUE;

ko - TO Xe, B rnpnpogHomM COCTOAHUN (,CI,O MUCNbITaHNA Ha MCTMpaHMe). Moapasgenenne
prrlHOO6J'IOMOLIHbIX 3TI0BUMAJIbHbIX FPYHTOB MO CTEMNEHUN BbIBETPENOCTU NPUBEJEHO B Tabnuue
6.7.

6.5.11 KoadhduumeHT nctmpaeMmoctn ke KpynHbix o610MkoB (4actuy 6onee 2 MM)
KPYMHOO6/I0MOYHbIX 3/1I0BUAMbHBIX TPYHTOB ONpeAensioT No UCMbITAHUSM Ha UCTUPAEMOCTb 3TUX
YacTuL BO BpallatoleMcs nosiodHoM bapabaHe u BblUMCNAOT Mo dopmyne

Ke = T1/To, (6.21)
rae T; - Macca 4yacTul, pasMepoM MeHee 2 MM MOC/Ee UCMbITaHWUS Ha UCTUPaHUE;
To - Ha4YanbHas Macca npobbl KPynHbIX 06/TOMKOB.

MoapasaeneHmne KpynHbiX 06J10MKOB MO MPOYHOCTU B 3aBUCUMMOCTWN OT 3HAYEHU K, NpuBeaeHo B
Tabnuue 6.8.

Tabnuua 6.7
KoaddhumumeHT BbiBETPENOCTU KWy ONA
Pa3HOBUAHOCTY 3MI0BUANBbHBIX KHYMHOO6/10MOYHbIX FPYHTOB MPU UCXOAHbIX
KPYMHOO6/10MOYHbIX FPYHTOB MO obpasytoLmx nopoaax
CTEMEHN BbIBETPENOCTH MarmMaTU4ecKknx u 0CaJ0YHbIX
MeTaMopdUYecKnx CLEMEHTUPOBAHHbIX

HeBbiBeTpesnble 0<kw<0,5 0 < kuw<0,33
CnaboBbiBeTpensie 0,5 < kyw 0,75 0,33 < kyw 0,67
CunbHoOBbIBETpEsbIE 0,75 < k<1 0,67 < kyw < 1

Tabnuua 6.8

HanmeHoBaHMe 06/10MKOB MO MPOYHOCTU Ha
KoaddburumeHT nctmpaemoctu o6,10MKoB Ke

ncTupaHue

OueHb NpoYHble ke < 0,05

'I'Ipqub|e ' 0,05 <ke.<0,2 '
'Cpe.qul7| MPOYHOCTH ' 0,2 <k.<0,3 '
'Manonpquble ' 0,3<k.<0,4

HenpouHble I ke > 0,4

6.5.12 MNpwn noapasneneHnn KpynHOoo6/10MOUHBIX 3/110BUASbHbBIX FPYHTOB MO
rpaHysIOMeTpMYeCcKoMy COCTaBy Ha pa3HOBUAHOCTM B gonosiHeHue k TOCT 25100 HeobxoamMo
yKasblBaTb COAEpXaHMe YacTul 3anonHuTens pasmepomM meHee 0,1 MM, a TakXxe BblAensATb
LWebeHNCTO-ApEeCcBsAHbIE MPYHTbI NMPpU coaepxaHum yactuy meHee 0,1 mm go 10%, a yactuy
KpynHee 10 MM - 6onee 25% no macce.

OpueHTUPOBOYHbIE 3HAYEHUSA MOAYNA ,Cl,e(bOpMaLl,MVI ansa pa3HOBM,CI,HOCTEI71 3/TIOBUAIbHbIX
prnHOO6ﬂOMO'~IHbIX FPYHTOB NpuBeAeHbl B NpuioXxeHnn U.

6.5.13 B an110BManbHbIX Neckax W FMUHUCTBIX rPyHTax - NPoAyKTaxX BbIBETPUBAHUSA MarMaTUUYECKNX
N MeTaMopdUUYECKUX MOPOA - CNeAyeT BblAeNSATb MPOYHOCTPYKTYPHbIE U CNAabOCTPYKTYpPHble
pasHOBUAHOCTH.



K NpOYHOCTPYKTYPHbIM (CanposinTaM) OTHOCATCH NECKN U MMTMHUCTbIE FPYHTbI, B KOTOPbIX
YaCTUYHO COXPaHeHa MaKpPOCTPYKTYpa UCXOAHbIX MOpPoA U KOTOpPbIE NMPW MPpUPOAHOL BNAXHOCTU
XapakTepu3yTcsa npeaesioM NpoOYHOCTM Ha OAHOOCHOe cxkaTtune R, > 0,2 Mlla.

DnoBManbHbIE MECKU U TMUHUCTbIE TPYHTbI, UMELWMeE NPy NPUPOAHON BAXHOCTU 3HayeHne R, <
0,2 MMNa, oTHOCATCA K cNaboCTpyKTypHbIM. HOpMaTUBHbIE 3Ha4YeHUs E, ¢ U ¢ 3TUX rpyHTOB ANs
pacyeToB OCHOBaHWUM COOPY>XEHUN, OroBOpPeHHbIX B 5.3.17, nonyckaeTcsa npuHUMaTh No T1abauyam
.5 n .6 npunoxenHusa I.

6.5.14 DntoBMasnbHbIE€ MMHUCTBIE TPYHTbI - MPOAYKTbI BbIBETPMBAHUS 0Caf0YHbIX
CLLEMEHTUPOBAHHbIX CKaJIbHbIX FPYHTOB apruinTo-asneBpo/IMTOBOro KOMMJIEKCa - NPeaCTaB/eHbl
B OCHOBHOM CYF/IMHKaMU U rnMHamMn. HopMaTuBHbIE 3HAUYeHUs E, ¢ U C 3TUX rPYHTOB AOMYCKaeTCs
NpUHUMaTb no 7absmye .7 npunoxexHus I, a AN NECKOB 0Caf0YHbIX nopod - no Tabnuue .5
npunoxeHus I, Tak Kak OHW 6JM3KM MO CBOWCTBAM K MeckaM MarMaTU4ecknx KBapLecoaepKalumx
nopoa.

6.5.15 PacueT oCHOBaHWI, CIOXEHHbIX 3H0BUANbHBIMU rPYyHTaMu, [OMKEH NPON3BOAUTLCS B
COOTBETCTBMU C TpeboBaHUsaMM pa3gena 5. Ecnu anoBManbHble FPYHThI ABASIOTCA NPOCAAOYHbIMU
nnu Habyxawowmmm, cneayeT yumTbiBaTb TpeboBaHmsa noapasaenos 6.1 n 6.2.

6.5.16 PacueTHble COnMpoTUBIEHUS R AMCNEPCHbIX 3/110BMaNbHbIX FTPYHTOB MpU pacyeTax
OCHOBaHWI no gedopmaumsM onpenenatoT cornacHo TpebosaHmaMm nogpasaena 5.5.

PacueTHble conpoTuBneHus Ry 419 Ha3HavyeHUs npeaBapuTenbHbiX pa3MepoB dyHAAMEHTOB
coopyxeHuin I n II ypoBHei 0TBETCTBEHHOCTU U OKOHYaTENbHbIX Pa3MepoB COOpYy>XKeHun 111
YPOBHSI OTBETCTBEHHOCTU NpuBeaeHbl B Tabamyax [.6-0.8 npunoxenusa [, npn 37oM 3HayeHns R,
AN KpYNHOO610MOUHbIX rpyHTOB (Tabnuua [.6) AoNyCKaeTCca NMpUMeHsTb U Ans coopyxeHuin 11
YPOBHS1 OTBETCTBEHHOCTH.

6.5.17 Mpwn pacyeTHbIX AedopMaumsax OCHOBAHUS, C/IOXEHHOMO 3/110BUANbHbIMU FPYHTaMMU,
6onblUe NnpeaenbHbIX UIN HEAOCTAaTOUYHOM HecyLlwen cnocObHOCTN OCHOBAHMS AOJIKHbI
npeaycMaTpuBaTbCs Criefylolme MeponpusaTusa B COOTBETCTBUM € nogpasaenom 5.8:

- YCTPOWCTBO YMJIOTHEHHbIX FPYHTOBbIX pacrnpeaennTefibHbiX NoAyLleK U3 necka, rpaBus, WebHs
WM KPYNHOO6/10MOYHbIX FPYHTOB C 06/10MKaMM UCXOAHbIX FOPHbIX MOPOA, B YaCTHOCTM NpU
HEPOBHOWM MOBEPXHOCTU CKasibHbIX FPYHTOB;

- yhaneHue U3 BepXHel 30Hbl OCHOBAHMSA BKJIIOUEHWUIA CKasIbHbIX FPYHTOB, MOJSIHAs UM YacTU4Has
3aMeHa pbIX/10ro 3anosiHeHus "kapMaHoB" 1 "rHe3a" BbIBETPUBAHUSA B CKaJIbHbIX FPyHTax WebHeM,
rpaBueM UM NECKOM C YMNJIOTHEHMEM.

B cnyyae He[oCTaTOUYHOCTU 3TUX MEPOMNPUATUIA ClefyeT npeaycMaTpmBaTh NPUMMEHEHNE CBaMHbIX
¢dyHAaMeHTOB, cnocoba BblpaBHMBAHMS 0CafOK OCHOBAHUS UM KOHCTPYKTUBHbLIX MEPOMPUATUIA B
COOTBETCTBUM C TpeboBaHMsMM noapasaena 5.8.

6.5.18 B npoekTe ocHoBaHM U pyHAAMEHTOB AOJIXXKHA NMpeayCcMaTpuUBaTbCs 3allmMTa 3/10BUaNbHbIX
rPYHTOB OT pa3pyLlleHns aTMoCcdepHbIMM BO3AENCTBUAMU N BOAOW B nNepuon YCTPOMNCTBaA
KOTNOBaHOB. [JNs 3704 uenu cneayeT NnpuUMeHsaTb BOAO3ALWMTHbIE MEPONPUATUSA, HE AONYCKATb
rnepepbiBbl B YCTPOWCTBE OCHOBaHWI N NOCMEAYOWEM BO3BEAEHNN DYHOAAMEHTOB;
npeaycMmaTpuBaTb HeAob0p rpyHTa B KOTNOBAHE; MPUMEHSATb B3PbIBHOM cnocob pa3paboTku
CKaNbHbIX FPYHTOB NMLLb NPU YCI0BMN MEJSIKOLUMYPOBOM OTNANKMN.

6.6 HacbinHble rpyHTbI

6.6.1 OCHOBaHMSA, CNOXEHHbIE HACbIMHbIMU FPYHTAMMU, AO/DKHbI MPOEKTUPOBATLCS C YYETOM MX
HEOAHOPOAHOCTU MO COCTaBy, HEPABHOMEPHOW CXXMMAeMOCTU U BO3MOXHOCTM CaMOYMJIOTHEHMS,
0C06€eHHO Npn BMOEPALMOHHBIX BO3AENCTBUSX, 3aMavynBaHNM, a TakxKe 3a CYEeT pasfioXkeHUs
OpraHnyecKknx BKIOYEHUN.



MpunMeyaHme - B HacbIiMHbIX FPyHTax, COCTOSLWMX U3 WIAKOB U MNH, Heobxoammo Y4YUTbIBATb
BO3MOXXHOCTb UX Ha6yxava npun 3aMmavynMBaHuun BOAOW MM XMMNYECKMMM OTXOA4aMU npon3BoAaCTB.

6.6.2 B 3aBMCMMOCTM OT COCTaBa U xapakTepa NpouCXoXAeHUs pa3invyatoT HacbIMHblE FPYHTHI,
oTXoAbl NpON3BOACTB U 6bITOBbIE OTXOAbI.

HacbInHble rPyHTbl COCTOAT U3 MUHEPANIOB MPUPOAHOrO NMPOUCXOXAEHUS, NEpBOHaYanbHas
CTPYKTYpa KOTOPbIX U3MEHEHA B pe3ysibTaTe pa3paboTku 1 BTOPUYHON yknaaku. K HUM
OTHOCSITCS: HapyLUEHHbIE NPUPOAHbIE TPYHTbI, BCKPbIWHbIE NOPOAbI, XBOCTbl 060raTUTENbHbIX
dabpuk.

OTxo4bl NPON3BOACTB NpPeaCTaBNsOT coboi NCKYCCTBEHHbIE MaTeEpKMasbl, 06pa3OBaBLLIVIeCF| B
pe3ynbTaTe TepMVIl-IeCKOﬁ U XMMUYECKOM O6pa6OTKM npupogHbix matepuanos. K HUM
OTHOCATCA: WaKn, 30/bl, 30/10W1aKy, wWiamsbl.

BbbITOBblE OTXOAbl COCTOAT M3 BLITOBOrO U CTPOUTENTbHOIoO Mycopa C NpnMecdaMn rpyHToB
pas3zIn4HOro cocCrtaBa.

6.6.3 HacbInHble FPYHTbI M OTXOAbl MPON3BOACTB MOABEPXEHbI MPOLECCY CAMOYMJIOTHEHWS,
NPOAO/IKUTENBHOCTb KOTOPOro B 3aBMCMMOCTM OT IPaHYJIOMETPUUYECKOro cocTaBa U criocoba
OTCbINKWN NpuBeaeHa B Tabnvue 6.9. Mo UCTEYEHUN BPEMEHU, YKA3aHHOIro B Tabnuue, HacbIMHbIe
FPYHTbI U OTXOAbl MPOM3BOACTE OTHOCATCA K CNEXaBLUIMMCS.

MpnMedaHus

1 MNMnaHoMepHO BO3BeAEHHbIe HAaChINy BbIMNOJIHAKT U3 OAHOPOAHbLIX FPYHTOB U OTX0O40B
npomn3BoACTB NYTEM OTCbINKN UKW HaMbiBa C YINJIOTHEHNEM A0 3aZlaHHOM MJIOTHOCTU CITIOXEHUS.

2 OTtBanbl GopMUPYIOT MYTEM OTCbINKKN 6€3 YNNOTHEHUSA Pa3/IMYHbIX BUAOB FPYHTOB, MOSTYYEHHbIX
NMpu OTPbIBKE KOT/IOBAHOB, NMPOM3BOACTBE BCKPbILWHbIX paboT, NpoxoaKe NoA3EMHbIX BblpaboToOK ©
T.MN., @ TaK)Xe XBOCTOB ob6oratnutenbHbiX Gabpurk n oTXo40B NMponM3BOACTB.

3 Ceanku FPYHTOB, OTXO0A40B Npon3BoACTB U 6bITOBbIX OTX040B npeacTtaBnar0T Ccob0i OTCbINKY,
O6pa3OBaBLUVIeCF| B pe3yJibTaT€ HEOPraHM30BaHHOIO HakKonJeHnsa pa3indyHbliX MaTeEpmManoB.

Tabnuua 6.9
MpoAo/MHKNTENBHOCTb CaMOYMIOTHEHUS, FOA
BuAbl HAaCbIMHbLIX FPYHTOB U
HacbInemn
KpynHo06/10MO4HbIE 0,2-1 1-3 2-5
MecyaHblie 0,5-1 2-5 5-10
[NHUCTbIE 2-5 10-15 20-30

6.6.4 B KkayecTBe ecTeCTBEHHbIX OCHOBaHWUI peKOMEHAYETCS MCMONb30BaTh:
- NJaHOMEpPHO BO3BEAEHHbIE HACbINU N3 FPYHTOB M OTXOAO0B NMPOU3BOACTB;

- OTBaJ1bl FPYHTOB N OTXO0A40B NMpomn3BoAacCTB, COCTOALWLINE U3 WwebeHnCTbIX 1 FpaBMVIHbIX FPYHTOB,
KPYMNHbIX MECKOB U LWJ1aKOB.

CBanku rpyHTOB M OTXOA0B NMPOM3BOACTB AOMYCKAeTCa MCMNOb30BaTh ANS CTPOUTENbCTBA
coopyxeHui III ypoBHS OTBETCTBEHHOCTU NpW NpoBeAeHMn pacyeTta no gedopMauunsm.
Mcnonb3oBaHue cBanok 6bITOBbIX OTXOA0B B Ka4eCTBe eCTeCTBEHHbIX OCHOBaHWI He AOMNyCKaeTcs.



6.6.5 HepaBHOMEPHOCTb CXXMMAEMOCTW HACbIMHbIX FPYHTOB A0/KHA ONpeaensTbCa Mo
pe3yfibTaTaM MoJieBbIX U N1abopaToOpHbIX UCCNENOBAHWI, BbIMO/IHSIEMbIX C YYETOM COCTaBa U
CNOXEHUS HACbIMHBIX FPYHTOB, cnocoba OTChbINKK, BUAA MaTepuasna, COCTaB/ISIOLErO0 OCHOBHYIO
yacTb HacbinuM. Moaynb AedopMaLmnmn HacbIMHbIX FPYHTOB, Kak NpaBu/o, AO/IKEH ONpeaensaTbCsa Ha
OCHOBE LITaMMOBbIX UCMbITAHWIA.

6.6.6 JononHuTenbHble ocafky PyHAAMEHTOB 3a CYET Pas/IOXKEHUS OpraHUYecKuUxX BKIIOYEHWUI
YUYMTbIBALOT B NMpeaenax C/i0eB, pacnosioXeHHbIX Bbille YPOBHS MOA3EMHbIX BOA, NMpw
OTHOCUTENIbHOM COoAepXXaHMM NO Macce OpraHNYecKnX BEeLLEeCTB B Hach/rsix N3 NeckoB, XBOCTOB
oboratutenbHbix Gabpuk 1 wnakoB 6onee 0,03, @ U3 MMIMHUCTBLIX FPYHTOB W 30/10W1AaKOB - 6osee
0,05.

6.6.7 [lononHUTeNbHbIE 0CadKn, X HEPABHOMEPHOCTb U BPEMS pa3BUTUS 3@ CUET YMNSIOTHEHUS
noACTUNAKLWKNUX FPYHTOB OT BECa HACbINMX OonpeaendarTcs TOJILMHOM CNOS HACbIMHbIX FPYHTOB, a
TaKXe COKMMaeMOCTbIO U YCNTOBUAMU KOHCOTMAaAUUN NOoACTUNAKOWNX HacCbklrnb TPYHTOB.

MNMpuMeyvaHue - [lonyckaeTcs NPUHUMaTb, YTO YMJIOTHEHWE MOACTMAAIOWMX FPYHTOB OT Beca
HacbIMW NPakTUYECKN 3aKaHUYMBAETCS AJIS TPYHTOB: MEeCKOoB - Yepes 1 roh, rMUHUCTLIX,
PacnofOXeHHbIX BbllLE YPOBHSA MOA3EMHbIX BOA, - YEPE3 2 F0Aa, @ HAaXOAALLMXCA HUXKE YPOBHS
NoA3eMHbIX BoA - Yepes 5 ner.

6.6.8 NHXXeHepHO-reonornyeckme n3biCKaHnsl HacbIMHbIX FPYHTOB NpeaycMaTpuBaloT B
AonosiHeHne K o6wnm TpeboBaHMsAM M3yYyeHne nx cocrtaBa, cnocoba n AaBHOCTM OTCbIMKMU,
TO/ILYMHbBI HACBITIN N €e N3MEHEeHMe Ha 3acTpaMBaeMOM y4yacTKe, CTEMEeHN U3MEHYMBOCTH
ckuMaeMmocTu. MNpu nccnegoBaHMm OTXOA0B NPOM3BOACTB HEOOXOANUMO U3YUUTb TEXHOMOMMIO UX
obpazoBaHns, XMMUYECKUA COCTaB U XapaKTepHble 0COB6EeHHOCTU: CKIOHHOCTb K pacnagy,
3arpsi3HeHne TOKCUYHbIMW BelleCcTBaMu, Hannuyme opraHM4yeckmux BKKOUYEHUN, BblAeNEHNE ra3os U
T.M.

6.6.9 lNpu npoBeaeHMN U3biICKaHW KpoMe bypeHns Heobxoammo npeaycMaTpmBaTb NPOXOAKY
wypdoB ans otbopa MOHO/IMTOB AN NabopaTOpHbIX UCCNEef0BaHMN N NPOBEAEHUS NCTbITaHWUN
rPyHTOB WTamMnamm (cM. 6.6.11).

Ons n3yyeHmns NNOTHOCTU CNOXEHUS, CTENEHN U3MEHUYMBOCTU CKMMAEMOCTU, BbISIBJIEHUSI KPYMHbIX
MyCTOT, YCTAHOBNEHUSA HEO6X0ANMOM rNy6OuHbI NOrpy>XeHUs CBah He06XoANMMO MCMOb30BaTb
3oHAupoBaHue (FOCT 19912) n reodpunsnyeckne MeToabl UccnegoBaHun.

6.6.10 CkBaxuHbl 6ypsAT Ha rnybuHy, NpeBbiWamoLyo rMybuHy HaCcbIMHOrO C/108 HE MEHee YeM Ha
5 M. PaccTosHuna Mexay CKBaXKMHaMu NpuHUMatoT He 6onee: ANns NN1aHOMEpHO BO3BeAEHHbIX
Hacbiret - 50 m; otBanoB - 40 M; cBanok - 30 M.

LLypdbl NnpoxoasiT Ha BCHO TO/ILMHY HACBIMHOIO Cos. PaccTosHus Mexay wypdaMmmn npuHMMarT
He 6bonee: Ansa NJ1aHOMepHO BO3BeAeHHbIX Hacbkinen - 100 m; otBanos - 60 M; cBanok - 40 M.
MoHonunTel pns NabopaTopHbIX UCMABbITAHM OTOMpPAlOT yepes 1-2 M no rnybuHe.

PaccTtosiHna mexay 30HAMPOBOYHbIMM CKBaXXMHaMM NpUHUMAOT He bonee: Ans nNaaHOMEpPHO
BO3BeAEeHHbIX Hacbkiner - 50 M; oTBanos - 20 M; cBanok - 15 m.

6.6.11 na coopyxeHnii I u II ypoBHeNn 0TBETCTBEHHOCTU CXKMMAEMOCTb BCEX BUAOB HAaCbIMHbIX
FPYHTOB M OTXOAOB NPOM3BOACTB HEOOXOAMMO OonpenensaTb B MOJIEBbIX YCNOBUSAX CTaTUYECKUMM
Harpy3kamu B cooTtBeTcTBumu ¢ NOCT 20276.

Yncno ucnbiTaHU WITaMnamm B npeagenax NpoeKTUpyeMOro COopy>xXeHmda npmHMMatoT HE MEHEE!
Ana N1aHOMEPHO BO3BEAEHHbIX HacbInen 2; ans oTteanos - 3.

6.6.12 MNpn ncnonb30BaHMM HACIMHbIX TPYHTOB M OTX0A0B NPOM3BOACTB ANS YCTPOMCTBA
WCKYCCTBEHHbIX OCHOBAHWI, Hacbiner, NOACLINOK NnoA nosibl, 06paTHbIX 3aCbINOK KOT/IOBAHOB U
T.N. 4719 Ha3HA4YeHUS MPOEKTHOM MIIOTHOCTM M Anana3oHa U3MEHEHUS BNaXXHOCTU HEOH6X0ANMO
npeagycMatpusaTb UCNbITaHWA rpyHToB rno NOCT 22733.



6.6.13 OCHOBaHUS, CNOXeEHHbIe HACbIMHbIMU rPYHTaMu U O0TX04aMy NPOU3BOACTB, AOSIXKHbI
paccuyMTbiBaTbCA B COOTBETCTBUM C TpeboBaHMsaMM pa3gena 5. ECNv HacbIMHblE rpyHTHI ABASIOTCS
Npocafo4YHbIMKU, HabyxaloWwmMMnN NN NMEIOT OTHOCUTENBHOE COAEPXAaHWE OPraHUYecKoro
BewecTBa I,, > 0,1, cneayeT yunTbiBaTb COOTBETCTBEHHO TpeboBaHua noapasgenos 6.1, 6.2 n
6.4. NMonHasa gedopmaums OCHOBaHUSA AOHKHA onpeaensTbCid CyMMMPOBaHMEM 0CaAOK OCHOBaHMS
OT BHELWIHEWN Harpy3ku N AONONHUTESNbHbIX 0CAZ0K OT CaMOYMNOTHEHUS HACbIMHbIX FPYHTOB U
pa3fioXeHns OpraHMYyecKkmnX BKIIOUYEHUNM, a Takxke ocafok (Mpocaok) NOACTUNAKOWNX FPYHTOB OT
BeCa HacbiNU W Harpy3oK oT dyHAaMeHTa.

6.6.14 1na y4yeTa cCaMOYMN/IOTHEHNS HECNEXaBLUMXCS HAaCbIMHbIX FPYHTOB U OTX0408 NMPOU3BOACTB
K 3HaYeHUSAM [OMONHUTENBHOMO BEPTMKAIbHOMO HANPSXKEHUS OT BHELUHEN HAarpy3ku o,, no 5.5.32
B Npeaenax HacbIMHOro cnos A06aBnsaoT BepTUKanbHOEe HanpshXeHune oT cobCTBEHHOro Beca
rpyHTa, paBHoOe NpoussefeHunio Kqo,q, rae ks = 0,4 - Ana HecnexasBLNXCs Hacbinein 13 neckos
(KkpoMe nblLieBaTbIX), WAAKoB U T.N. U K = 0,6 - N3 NblAeBaTblX NECKOB, MWHUCTbIX FPYHTOB,
30/10WWNAaKO0B U T.N.

Mpwn pacyeTe ocagok CDYHD,aMeHTOB YUYUTbIBAKOT 0CaAKy NOoACTUNALWNX TPYHTOB OT BECa HaACbIMNU
nyTem nobaBneHns K 3Ha4YeHnsM Ozp HUXE KPOBJZIN NOACTUNAKOWNX TPYHTOB BEPTUKANIbHOIO
HanpsaXeHuns OT BECa BblleNieXalwmnx C/10EB.

MpuMeyaHue - [lonyCcKaeTcs HE YYUTbIBaTb AOMONHUTENLHYO 0CaAKY NOACTUNAIOWMX FPYHTOB Mpu
OABHOCTU OTCbIMNKKW HacCbINEN N3 NECKOB M LWIaKoB 6osee ABYX JIET U U3 IMIMHUCTbIX TPYHTOB,
XBOCTOB o6oratutenbHbiX habpuk, 30/, 30/10WNAKOB U WNAMOB - NSATK NeT.

6.6.15 PacueTHOe conpoTUB/IEHNE OCHOBaHMA R, C/I0XXEHHOrO HACbIMHLIMW FPYHTaMMU U O0TXO4aMM
NpoOV3BOACTB, ONpPEAESSAOT B COOTBETCTBMN C TpeboBaHMsAMM nogpasaena 5.5.

Mpwn onpeaeneHnn pacyeTHbIX CONPOTUBNEHNI TPYHTOB No dopmyne (5.5) 3HayeHus
KO3MDPULMNEHTOB Y1 U Yo MPUHMMAIOT PaBHbIMWU ANS NJI@HOMEPHO BO3BEAEHHbIX HacbINen no
Tabnuue 5.2; otBanoB -y, = 0,8 Ny, = 0,9; cBanok - y.; = 0,6 My, = 0,7.

MpenBapuTenbHblie pa3Mepbl dyHAAMEHTOB coopyxeHuii I u II ypoBHel OTBETCTBEHHOCTH,
BO3BOAMMbIX HA C/IEXABLUUXCS HACbIMHbIX rPYHTax, AONYCKAeTCs Ha3HayaTb MCXOASA U3 3HAYEHUN
pacyeTHbIX COMPOTUBAEHUN TPYHTOB Ry ocHOBaHumsA no tabnuue .9 npunoxeHus [. DT 3Ha4YeHus
Ry AonyckaeTcs MCcnosib30BaTh TakKXe AN Ha3HAUYEHUS OKOHYaTesIbHbIX pa3MepoB hyHAAMEHTOB
coopyxeHui III ypoBHS OTBETCTBEHHOCTH.

6.6.16 MNpun npoBeaeHNN yNJIOTHEHMS, YCTPONCTBE NMecyYaHblX, rPaBMIHbIX U T.M. No4YyLIEeK
pacyeTHble CONPOTMBAEHUS Ry YTOUHSIIOT U3 YCI0BUS, YTOObI MOHOE BEPTMKANIbHOE HanpsXXeHne
OT Harpy3ku Ha dyHAAMEHT M OT COBCTBEHHOro BeCa YNJIOTHEHHOrO rpyHTa Ha noactunatowme
HacbinHble (HEYNJIOTHEHHbIE) WUN NPUPOAHbIE FPYHTbI HE MPEBbILLAN0 pacyeTHble CONPOTUBEHUS
3TUX FPYHTOB B COOTBETCTBUM C TpeboBaHusaMun 5.5.25.

6.6.17 lMpwu pacyeTHbIX AedopMaLmnsiX OCHOBaHMS, C/IOXXEHHOIO HACbIMHbIMU FPyHTaMu, 6onblue
npeaenbHbIX UKW HeAOCTAaTOYHOM HecyLei CnoCo6HOCTM OCHOBAHWUS AO/KHbI MpeaycMaTpmBaTbCs
cneaylolme MeponpusiTus B COOTBETCTBUM C TpeboBaHMAMK noapasgena 5.8:

- NOBEPXHOCTHOE YM/IOTHEHNE OCHOBAHUN TSXeNbiMM TpamboBkaMm, BU6paLMOHHLIMU MalUMHaMU,
KaTKaMu;

F}'IY6VIHHOG YMNIOTHEHUE TPYHTOBLIMU CBaAMMU, FM,CI,pOBM6pOYI'IJ'IOTH€HVIe;

YCTDOVICTBO FPYHTOBbLIX NoAyLWeEK;

- Mpope3Ka HacbIMHbIX FPYHTOB dMYyHAAMEHTaMN, B TOM YUC/ie CBalHbIMU;

KOHCTPYKTUBHbIE MEPOMPUATUA.

6.6.18 B npoekTe 0CHOBaHMS, YNNIOTHAEMOrO TSXXeNlbIMX TpaMboBKaMK, AOXKHbI 6blTb YKa3aHbl:



- pasMepbl YNI0THAEMOM NAOWaAn U rybuHa ynioTHEHUS
- NapaMeTpbl TpamMboBaHMs (Macca U AnameTp TpaMb60oBKM, BbiCOTa c6pacbiBaHWUs, YMCIO0 YAApOoB);

- BeIMYMHA Heaobopa rpyHTa A0 MPOEKTHON OTMETKM 3a/10XKeHUSI hyHAAMEHTOB (MOHUXEHME
YMJOTHAEMOMN MOBEPXHOCTH);

- MJIOTHOCTb YMNJIOTHEHHOIO rpyHTa U ONTUMaJZIibHaA BJZIaXXHOCTb.

6.6.19 BubpauunoHHble MallMHbl M KaTK1U UCNONb3YIOT NpU YNAOTHEHUN Ha rnybuHy Ao 1,5 M 1 ang
YNNOTHEHUS OTAESNbHbIX CNOEB NMpu BO3BEAEHUM HACbINen U3 rpyHTOB M OTXOA0B NPOM3BOACTB,
UMELWNX CTeNeHb BfaXHocTn S, < 0,7.

6.6.20 M'mapoBnbpOynIOTHEHME NPUMEHSIOT AN YNNOTHEHUS Ha rYyO6MHY A0 6 M HACbIMHbIX
FPYHTOB M OTXOAOB MPOM3BOACTB (XBOCTOB, (POPMOBOYHON 3€M/IN, 30/10WIAKOB) C COAEPXKAHMEM
Mo Macce rMMHUCTbIX YacTul, He 6onee 0,05 n cteneHn BnaxHoctn S, > 0,7 .

6.6.21 pyHTOBbLIE MOAYLIKN NPUMEHSIOT NPU 3aMeHE CU/IbHO- U HEPAaBHOMEPHO CXKMMaeMbIX
HacCbINHbIX FPYHTOB. OHM MOTryT YCTpamBaTbCs KaK U3 NMPUPOAHBIX FPYHTOB (LWebeHOUHbIX,
rpaBUMHbIX, NeCYaHbIX U T.M.), TaK U U3 OTXOAO0B NPOM3BOACTB (LUNAKOB, 30/10WWIAKOB).

[MNOTHOCTbL MoAyLlWeK Ha3Ha4vyalT B 3aBUCUMOCTM OT BMAa NPUMEHSAEMbIX FPYHTOB U OTXOA40B
npomn3BoAcCTB U YPOBHA OTBETCTBEHHOCTU COOPYXEHUA.

6.6.22 Moaynu gedopmMaunm nogyLlek n OCHOBAHMSA U3 HACbIMHbIX FPYHTOB, YNJIOTHEHHbIX
TsHKenbiMu TpamboBkamun, BM6paLMOHHBIMW MalIMHAMN, KaTKaMu U rmaposmbpoMeToaom
NPUHUMAIOT MO pe3yfibTaTaM NONEBbIX UCMbITAHUM CTaTUYECKUMU Harpy3Kamu.

6.6.23 KOHCTPYKTMBHbIE MEPOMPUSATUS MPU CTPOUTENBCTBE COOPYXKEHWUIM HA HACBIMHbIX FPYHTaX U
0TX04ax NPOVU3BOACTB NPUMEHSIIOT B COOTBETCTBMM C Noapasaesnom 5.8.

6.7 HaMbIBHblE FPYHTHI

6.7.1 OCHOBaHUSA, CNOXEHHbIE HAMbIBHbIMW FPYHTAMM, AOJIKHbI MPOEKTUPOBATLCS C YYETOM UX
HeoaHOpoAHOCTU (MHOFOCIOMHOCTU, U3MEHUMBOCTM COCTaBa M CBOWCTB B NJlaHe M No rnybuHe),
CNOCOBHOCTU U3MEHATb PU3NKO-MEXaHNYECKME CBOMCTBA CO BpeMEHEM (B TOM UMC/e 3a CYET
KonebaHu ypoBHSA NMOA3EMHbIX BOA), YYBCTBUTE/IbHOCTM K BUOPaLMOHHBLIM BO3AEACTBUSM.

B kauyecTBe HaMbIBHbIX rPYHTOB NMPUMEHSIIOT NECKN Pas3fIMyHON KPYMNHOCTU.

6.7.2 MpoeKkTupoBaHNe 0CHoBaHmi n pyHAaMEHTOB [A0JIXXHO NMPOU3BOAMTLCSA MO pe3ybTaTaM
WHXXEHEPHO-TreoIorMYeckux U3biCKaHWM, BbIMOIHEHHbBIX HE paHee, YeM Yyepes Tpu Mecsua nocse
OKOHYaHMS HaMblBa MNECKOB.

6.7.3 MpoYHOCTHbIE M AedOopMaLMOHHbIE XapaKTEPUCTUKM HaMbIBHbIX TPYHTOB, KaK NpaBuio,
[IO/KHbI YCTaHaBMBATbLCA MO pe3y/bTaTaM NosieBbiX U NabopaTopHbIX UCCNefoBaHUN FPYHTOB
HeHapYLIEeHHOro C/TI0XEHMUSA C YYEeTOM BO3pacTa HaMbIBHOIO rpyHTa, T.e. BPEMEHW, NpOLUeALero oT
OKOHYaHWs HaMblBa 40 Hayasa CTpouTesNbCTBa.

6.7.4 [Ina npeaBapuUTenbHbIX pacyeToB OCHOBaHWUI coopyxeHuii I un II ypoBHel OTBETCTBEHHOCTHU,
a TakKXXe OKOH4YaTesIbHbIX pacyeToB OCHOBaHUM coopyxeHui 111 ypoBHS OTBETCTBEHHOCTU
[OMyCKaeTcs No/b30BaTbCs 3HAYEHUSAMN NMPOYHOCTHBLIX U AedOPMaLIMOHHbBIX XapaKTePUCTUK
rFPYHTOB, NOJIyYEHHbIMWN MO UX PU3NYECKUM XapaKTEPUCTUKAM B 3aBUCMMOCTU OT BO3pacTa
HaMbIBHbIX FPYHTOB.

6.7.5 PacyeT oCHOBaHWIA, CNOXEHHbIX HaMbIBHbIMU FPYHTaMu, LOJIXKEH NPOU3BOAUTLCS B
COOTBETCTBUM C TpeboBaHMsMM pa3gena 5.



Ecnu ToNwa HaMbIBHbIX FPYHTOB NOACTUIAETCA BOAOHACHILEHHBIMU OpraHO-MUHEepanbHbIMU UN
OpraHM4YecKMMM rpyHTaMum Uan nnamm, B pacyeTax OCHOBaHWI creayeT AOMNOSHUTENbHO
yunTbiBaTb TpeboBaHnsa noapasaena 6.4.

6.7.6 PacueTHOe conpoTusiieHNss R HaMbIBHbIX FTPYHTOB onpeaensitoT B COOTBETCTBUN C
TpeboBaHusaMK nogpasaena 5.5, npn 3ToM 3HaYEHUSA NPOYHOCTHbBIX XapaKTEPUCTUK HaMbIBHOIO
rpyHTa creayeTt nNpMHMMaTh COOTBETCTBYIOWMMM HaYyaly CTpoUTeNbCTBa C y4eToMm 6.7.2 n 6.7.3.

6.7.7 MonHas aecopMaunst OCHOBaHMs, CIOXEHHOIO HaMbIBHbIMWU TPYHTaMU1, AOJKHA
onpeaensitbcs CYMMMPOBAHUEM 0CaJ0K OCHOBAHWUSI OT BHELUIHEN Harpysku, CaMoynioTHEHUS
TOJILLM HAMbIBHbIX FPYHTOB M AOMOJIHUTENbHbIX 0CaA0K 3arpyeHHbIX HaMbIBOM MOACTUNAOLWMNX
CNOEB IPyHTA C YYETOM MX KOHCOMZALMM.

6.7.8 PacueT ocagky HaMbIBHOrO OCHOBaHMS NpU TOJILLMHE HaMbIBHOIO €108 He MeHee 4b (rae b -
WwupuHa pyHAaMeHTa) 1 Npu OTHOLWEHUN naowaam pyHAaMEeHTOB K Mowaan 3acTponku
coopyxeHus 6onbwe 0,3 cnegyeT NpoBOAUTb OT HarpysKu, pacnpegeneHHon no njaowaam
3aCTPOMKW U MOSTYYEHHOW MyTeM AeSIeHUS MacCbl COOPYXEHUS Ha Mollajib, OrpaHUYEHHYHO
KOHTYPOM Hapy>XHbIX rpaHein dyHAAMeHTOB.

6.7.9 Mpu pacyeTHbIX aedopMaLnsaX OCHOBAHUSA, CNIOXKEHHOIO HaMbIBHbIMU FPyHTaMu, 6onbLue
npeaenbHbIX WX HEAOCTaTOYHON HecyLen CrnocobHOCTM OCHOBaHUS B COOTBETCTBUM C
yKasaHuaMu nogpasgena 5.8 nomkHbl npeaycMaTpuBaThCS:

- YNJIOTHEHME HAMbIBHbIX FPYHTOB (BM6PAUMOHHBIMW MalUMHAMK U KaTKaMu, Fy6UHHbIM
rmapoBM6pPOYNIOTHEHUEM, UCMOSIb30BAaHUEM SHEPIUN B3pbiBa, TPAaM60BaAHMEM, U36bITOYHbLIM
HaMbIBOM FPpyHTa Ha NaoLaan 3acTpolku n ap.);

- 3aKpenieHne UaIn apMMpoBaHME HAMbIBHOIO FPyHTa;
- KOHCTPYKTUBHbIE MEPOMPUSTHS.

6.7.10 OTMeTKy 3an0XeHnsa nogowsbl GyHAAMEHTOB NPUHUMAKOT HE3AaBUCUMO OT rybuHbI
CE30HHOr0 NMpoOMep3aHus MPYHTOB, eCN B OCHOBaHMM COOPYXXEHUS 3aneraeT Toswa HaMbIBHbIX
NMEeCKOB rpaBesICTbIX, KPYMHbIX U CpeAHEeN KPYMHOCTU, @ TaKXe MeSIKMX, eciv cneunanbHbIMU
nccneaoBaHUAMM Ha AaHHOW MJoLWaZKe YCTaHOBEHO, YTO OHM He 06naaatoT myyYuHUCTbIMU
CBOMCTBaMMU.

6.7.11 Mpun NpoeKTUPOBAHUN HAMbIBHbIX paboT He06XoaANMMO Tak pa3MellaTb AaMbbl o6BanoBaHus,
orpaxkaarmouwme KapTbl HaMblBa, YTOObI OHW HE NepeceKkanu KOHTYPbl U HE CNYXWUNU OCHOBaHUEM
COOPYXEHWUIN, YTO MOXET NPMBECTU K Pa3BUTMNIO BO/bLLUNX HEPABHOMEPHbIX 0CaAoK.

6.8 lNy4YuHuCTbIe TPYHTHI

6.8.1 OCHOBaHMS, CNOXEHHbIE MYYNMHUCTBIMU TPYHTaMM, AOJIKHbI MPOEKTUPOBATLCS C YyUYETOM
CMoCO6HOCTM TaKMX FPYHTOB MpPU CE30HHOM WJIM MHOIOSIETHEM NMPOMEP3aHNN YBENUNBATLCS B
06beMe, UYTO CONPOBOXAAETCS NOABEMOM MOBEPXHOCTU FPyHTa U Pa3BUTUEM CUJT MOPO3HOIO
nyyeHusl, LeNCTBYOLWMX Ha dyHAAMEHTbI U ApYyrMe KOHCTPYKLUUKN COOpYXeHui. Mpu
nocneayoweM oTTanBaHUU MyYMHUCTOro rPpyHTa NPOMCXOANUT ero ocagka.

6.8.2 K nyYnHUCTbIM rpyHTaM OTHOCATCS FTMHUCTbIE rPYyHTbI, NECKMU MblAEBaTble U MeNkue, a
TakXXe KpYynHOO6/I0MOYHbIE FPYHTbI C MIMHUCTBLIM 3amnoJIHUTENEM, UMEOLME K Havany
npomMep3aHns BAaXHOCTb Bbllle onpeaeneHHoro ypoBHs. Mpu NpoekTUpoBaHUM OCHOBAHWUIA,
CNOXEHHbIX NMYYUHUCTbIMU FPYHTaMU, CreayeT YYUTbIBaTb BO3MOXHOCTb MOBbILIEHWUS BIaXXHOCTU
rpyHTa 3a cYeT NoAbeMa YpPOBHS MOA3eMHbIX BOA, MHGWUAbTPaLMM NOA3EMHbLIX BOA U
3KpaHWUpPOBaHMUS MOBEPXHOCTHU.

6.8.3 My4YnHUCTbIE TPYHTbI XapaKTepusyTcs:

- abcontoTHoM aedopmMaLmen MOPO3HOro nyvyeHus hy, NpeacTaBnatoWen NOALEM HEHArPYXKEHHOWM
NOBEPXHOCTM MPOMep3atoLLero rpyHTa;



- OTHOCUTenbHOM gedopMaumen (MHTEHCUBHOCTbI) MOPO3HOIO MYYEHUS g, - OTHOWEHMEM hg K
TONWWHE npomMep3atollero cnos dg;

- [laBJIEHMEM MOPO3HOro MyYEHUS pg, AEWCTBYIOLMM HOPMAbHO K nogowBse dyHAAMEHTa;

- YAENbHbIM 3HAYEHWNEM T, KacaTeSIbHOW CUJIbl MOPO3HOrO My4YeHusl, AeACTBYOLWEeN BAOMb
60KOBON NOBEPXHOCTU yHAAMEHTA.

YKazsaHHble XapakTepuCcTUKKU, Kak rnpaBuao, AO/DKHbl YCTaHABAMBATbLCS HA OCHOBE OMbITHbLIX
AaHHbIX C YYETOM BO3MOXHOIMO U3MEHEHUNA TNAPOIreosIoOrM4eCKnx YCﬂOBMVI. Ons COODY)KeHMﬁ III

YPOBHSI OTBETCTBEHHOCTU AOMYCKAETCS ONpeaensTb 3HAa4YeHUS g, B 3aBUCMMOCTUM OT napameTtpa R¢
(pucyHok 6.9), BbluncnseMmoro no gopmyne

, (6.22)

rae W, W, - BIaXXHOCTb B Npeaesiax c/ios NpPoMep3alowero rpyHTa COOTBETCTBEHHO NMPUPOAHas u
Ha rpaHuLe packaTblBaHUS, 40N eAUHULbI;

Wsat - MOJIHAs B1laroeMKOCTb FPyHTa, A0NM eAnHNLbI;
pg - MNOTHOCTb CYXOro rpyHTa, T/M>;

M, - abcontoTHOE 3HaYeHne cpenHen MHOrosieTHer TemnepaTypbl BO34yXa 3@ 3UMHUIN Nepuoa;
onpenensT Tak Xe, Kak u koadpoununeHT M, (cM. dpopmyny (12.1)).

6.8.4 o cTeneHn NYYNHUCTOCTU rPpyHTbHI NOAPA3LENSAIOT B 3aBUCUMOCTU OT &, Ha NSTb rpynn
(FOCT 25100). NpuHaaNexXHoOCTb IMHUCTOro rPyHTa K OAHOW U3 rpynn Takxke MOXET 6biTb
oueHeHa no napameTtpy R; (pucyHok 6.9).

6.8.5 PacueT 0OCHOBaHUN, CNOXEHHbIX MYUYUHUCTBIMU rPYHTaMu, AOJXKEH BbIMONHATHCS B
COOTBETCTBMU C peKoMeHAaumsiMu pasgena 5 n npeagycmatpmBaTb NPOBEPKY YCTOMYMBOCTHU
pyHAaMEHTOB Npu AeACTBUM CUJT MOPO3HOTO My4YeHUs.

6.8.6 PacuyeTt ycTonumBoCcTM pyHAaMEHTOB Ha BO34ENCTBME KacaTeNAbHbIX CMA MOPO3HOro
nyyYeHus, AeNCTBYIOLWNX BAOSb HOKOBOW MOBEPXHOCTU DYHAAMEHTOB, AO/KEH BbIMOSHATHCS NP
3a/10KEHNN NOAOWBLI PYHAAMEHTOB HMXE PACYETHOW r/1ybuHbI NMPOMEpP3aHus MYUYUHUCTbIX
rPYHTOB.

YCTOM4YNBOCTb (PyHAAMEHTOB NMPOBEpPSIOT No popmMyne

(tnArn = F) <ycFri/vn, (6.23)

roe tm - 3HAYEHUE pacyeTHOM yaenbHOW KacaTeslbHOW CUnbl NydeHus, kla, npyuHuMaemoe no
6.8.7;

A - nnowaab 60koBOM NoBEpXHOCTU dDyHAAMEHTa, HaxoAsLWeNca B Npeaenax pacyeTHom
rNy6UHbLI CE30HHOrO NpoMep3aHnsa, M%;

F - pacueTHas NocTosAHHas Harpyska, kH, npu koadduumeHTe HagexHoCcTM no Harpyske s = 0,9;

F.f - pacueTHoe 3HaueHune cuibl, KH, yaepxneatowen dyHAaMEHT OT BbiNyuMBaHUS BCeaCTBUE
TpeHus ero 60KOBOM MOBEPXHOCTU O TasblA MPYHT, JIEXALUNIA HUXKE PACYETHOM rMybuHbI
npoMep3aHus;

Ye - KOadhPUUMeEHT ycrnoBuii paboTbl, npuHUMaeMbiyi paBHbiM 1,1;



Yn - KO3 MDULUMEHT HAAEXHOCTU, MPUHUMAEMbIN paBHbIM 1,1.

1, 2 - cynecn; 3 - cyrnnHku; 4 - cyrnnikmn ¢ 0,07 < 1,<0,13; 5 - cyrnnHkn ¢ 0,13 < I, <0,17; 6
- INUHbI (B rpyHTax 2,4 v 5 copgepxaHue nbineBatbix Yactuuy pasmepom 0,05-0,005 mm
coctasnget 6onee 50% no Macce); a - NpakTUYeCKn HenyYUHUCTbIN; 6 - cnabonyymHUCTbIN; B -
CpeaHENYUYNHUCTDIN;

I - CUIbHOMYUNHUCTBIN; A — Ype3MEPHONYYNHNUCTbIN
PucyHok 6.9 - B3anMocBsi3b NapaMeTpa Rs U OTHOCUTENbHOM AedopMaumm NyYeHUs gy,

6.8.7 3HayeHWe pacyeTHOM yaeNbHOM KacaTeNbHOM CUJIbl MyUYEHUS T AOJDKHO ONpeaensTbes, Kak
NpaBuIo, OMbITHLIM NyTeM. pKU OTCYTCTBUM OMbITHbIX AaHHbIX AOMYCKAETCS MPUHMMATb 3HAYEHUS
¢, MO Tabnuue 6.10 B 3aBUCUMOCTU OT BUAA N XapaKTEPUCTUK MPYHTa.

6.8.8 PacueTHOoe 3HaueHne cunbl Fy, KH, Ana dyHAAMEHTOB, UMEIOLLNX BEpTUKAsbHbIE FpaHu,
onpeaensawT no dopmyne

, (6.24)

rae Ry - pacyeTHOe COnpoTMBIEHUE TanblX FPYHTOB CABUIY MO 60KOBOI NOBEPXHOCTM (PyHAaMeHTa
B j-M cnoe, kMa; oonyckaeTcs NpUMEHATb B COOTBETCTBMM C HOPMATUBHbLIMU AOKYMEHTaMMU Mo
NPOEKTUPOBAHMIO CBaWHbIX PYHAAMEHTOB;



A - NNowWaab BepTUKaNbHOM NOBEPXHOCTM CABUMA B j-M CI0€ MPYHTa HUXE PacyeTHOM riy6uHbi
npomepsaHus, M%;

M - YACNO CJI0EB MPyHTa.

Tabnuua 6.10

3HauyeHns pacyeTHOM yAeNbHOM
KacaTenbHOW CUAbl MYYEHUS Ts,,

FPYHTbI M UX XapaKTEPUCTUKM kMa, npu rs1ybuHe cesoHHoro
npoMep3aHus rpyHTa, M

no 1,5 2,5 3 n 6onee

Cynecu, CyrnvHKW U rKHbI Npy NokasaTesne Tekyyectn I,

> 0,5; KpynHOO610MOUHbIe FPYHTbI C I/IMHUCTLIM

3anosIHUTEeNEM, Neckn Menkme 1 nblnesaTtble Npu 110 90 70
nokasartene gucnepcHoctu D > 5 n cTteneHn BNaxHocTn S,

> 0,95

Cynecu, cyrinHku u rmunHel npun 0,25 < I, <0,5;
KPYNHOO6/10MOYHbIE FPYHTbI C FIMHUCTbLIM 3anoJIHUTENEM, 90 70 55
neckun mMenkume u nolnesatole npu D > 11 0,8 < S, <0,95

Cynecu, CyrinHku v rmuHel npun I, < 0,25;
KPYMNHOO6/IOMOYHbIE FPYHTbI C MMHUCTBIM 3aMOJIHUTENEM,
necku Menkue u noinesatble Npu D > 1 n cTeneHn
BnaxHoctn 0,6 < S, < 0,8

70 55 40

MpnMedaHus
1 Ana NnpoOMeXyTOUHbIX r/1y6MH NpOMep3aHNsa 3HaYeHUS 1t NPUHMMAKOT UHTepnoasumnen.

2 3Ha4YeHUs 1q, ANS FPYHTOB, NCMOIb3YEMbIX NP 06paTHOM 3acbkinNke KOT/I0BAHOB,
pYHUMAaIOT MO NepBOW CTpOKe Tabnuubl.

3 B 3aBMCMMOCTU OT BUA@ NOBEPXHOCTU (pyHAAMEHTa NpuBeAeHHbIe 3HAYEHUS T,
YMHOXAalT Ha KoadpdurumeHT: npu rnagkon 6eToHHon HeobpaboTaHHOM - 1; npu
LwiepoxoBaTon 6eTOHHOM C BbICTYNamMn U KasepHamm go 5 mm - 1,1-1,2, no 20 mm - 1,25-
1,5; npwn aepeBsHHOM aHTUCenTMpoBaHHoOM - 0,9; nNpu MeTananuyeckon 6e3 cneunanbHOM
obpaboTku - 0,8.

4 ina coopy>xeHuin III ypoBHS OTBETCTBEHHOCTU 3HAYEHUS Tg, YMHOXAIOT Ha
koadpdumumeHT 0,9.

6.8.9 lNMpu 3anoxeHnn yHAaMEHTOB Bbille pacyeTHOM ry6buHbl NpoMep3aHnsa NyYUHUCTbIX
rpyHToB (Mano3arnybseHHble pyHAaMEHTbl) HEO6X0ANMO NPON3BOAUTL pacyeT no aedopmaymam
MOPO3HOro NMy4YeHUst FPYHTOB OCHOBAHUSA C yYETOM KacaTeslbHbIX U HOPMasbHbIX CU1 MOPO3HOIO
nyyeHus.

MpumeyaHue - ManosarnybneHHole yHAAMEHTbl AOMYyCKaeTcs NPUMEHSATb AN coopyxeHuii 111
YPOBHSI OTBETCTBEHHOCTU U Mano3TaXHbIX 34aHUn (pa3aen 8) npu HopMaTUBHOM rnybuHe
npomMep3aHus He 6onee 1,7 M.

6.8.10 PacuyeTHble aedopMaLmm MOPO3HOrO NyYEHMS TPYHTOB OCHOBaHMUS, onpeaensemble C
Y4YeTOM Harpysku OT COOPYXEHUS, He AO/KHbI NpeBbIWaTh NpeAefbHbIX 3Ha4YeHUn, KoTopble
OOMyCcKaeTcs NpUHMMaTb Kak a5 Habyxawwmx rpyHToB (npunoxeHue E).

6.8.11 Ecnu pacyeTHble gedopMaumMm MOPO3HOrO NyYEeHUs OCHOBaHUSA Mano3arnybneHHbIX
dyHAaMeHTOB 6onblle npeaenbHbIX UK YCTOMYNMBOCTb PyHAAMEHTOB Ha AeNCTBME CMT MOPO3HOIo
Mny4yeHns HeQoCTaTO4YHa, KpOME BO3MOXHOCTU U3MEHEHUS TNMybuHbI 3an0XeHns dyHAaMEHTOB,
cnegyeT pacCMOTPETb HEOBX0AMMOCTb NMPUMEHEHUS MEPOMNPUSATUN, YMEHbLUAKOLWNX CUMbI U



Aedopmaumn MOPO3HOro Ny4YeHus, a Takxe r/1ybuHy npoMep3aHns B COOTBETCTBUU C
noapaszenom 5.8 (BoaosawmTHbIEe, TENNO3ALUNTHbIE UK PU3NKO-XUMUYECKUE).

Ecnun npu NpvMeHEeHNN yKasaHHbIX MeponpuaTnii aedopManmm MOpo3HOro ny4YeHus He
NCKJIIOYEHbI, CneayeT npeaycMaTpmMBaTbh KOHCTPYKTUBHbIE MEPOMPUSATUSA, HAa3HAUAEMble UCXOAS U3
pacuyeTa dhyHAAMEHTOB M KOHCTPYKLMA COOPYXEHUS C YYETOM BO3MOXHbIX AedopMaLunii
MOPO3HOr0 My4YeHus.

B npoekTe 0CHOBaHW U (byHAAMEHTOB LO/KHbBI MPeayCcMaTpMBaTbCS MEPONPUATUS, HE
ZornycKatolme yBRaKHEHUS! MYYUHUCTbIX FPYHTOB OCHOBaHWS, a TakxXe NpoMopaKMBaHUst UX B
nepuoa CTpouTesnbCTBa.

6.9 3aKkpenneHHble rPYHThI

6.9.1 3aKpenneHne rpyHTOB MPOM3BOASAT B LESISIX MNOBbIWEHNUS MX NMPOYHOCTU U
BOAOHEMNPOHMLIAEMOCTU B OCHOBAHUW CTPOSILLMXCS UIW CYLLECTBYOWMX COOPYKEHUN,

BO3MOXHOCTb U Cr10Co6 3aKpenneHns rpyHTOB B OCHOBAHMW CYLLECTBYIOLMX COOPYXEHUM AOMKHbI
yCTaHaB/IMBaTbCA C Y4eTOM XapakTtepa AedopMaumnii OCHOBaHUIM N COCTOSAHUS KOHCTPYKLNIA
CoopyxeHus (npunoxeHue B).

MaccuKBbl U3 3aKpeNnIEHHOrO rpyHTa (3aKpenieHHble MacCuBbl) MOTyT 6biTb MCMOJIb30BaHbI B
KayecTtse PyHAAMEHTOB U APYrunx 3arnybneHHbIX KOHCTPYKLUNNA.

6.9.2 Insa yCTpoMncTBa 3aKpenneHHbIX MaccuBoB B 3aBMCUMOCTM OT UX Ha3HAYeHUs N FPyHTOBbIX
YCNOBUI NPUMEHSAIOT c/ieaytolimne crocoobbi:

- VIH'bEKLl,VIOHHbIl‘/'I, OCyu.LeCTBﬂFleMbIVI nyTeM HarHeTaHma B rpyHT XMUMUYECKNX NN
LEMEHTALUMOHHbIX PaCTBOPOB C NMOMOLWbKD MHBEKTOPOB U/IN B CKBa>XUHbI (CMOJ'IVI3aLI,VI$|,
chnimkarmnlayns, LJ,eMeHTaLI,VIFI);

- 6ypocMecuTenbHbIl (MyTeM pa3paboTKy 1 NepeMellnBaHns rpyHTa C LEMEHTOM UK
LlEMEHTHbIMW PacTBOPaMM B CKBa)KMHax);

- TepMUYECKUI (NYTEM HarHeTaHMs B CKBaXXWHbl BbICOKOTEMMNEPATYPHbIX ra30B WJIN C MOMOLLbLO
3/1eKTPOHArpeBa rpyHTta).

Cnocob 3akpensieHns u peuenTypa pacTBOPOB AO/IKHbI 06ecneunBaTb HEO6X0ANUMbIE pacyeTHbIE
(h13MKO-MexaHNUEeCKNE XapaKTEPUCTUKUN 3aKPEMIEHHOIO TPyHTa U YAOBNETBOPSATL TpeboBaHUAM
Nno oxpaHe OKpy>katolleln cpeabl.

6.9.3 VIHbEKLUMOHHbIE Cr10CO6b! 3aKpensieHNst FPYHTOB CleAyeT NPUMeEHsSTb B Ceayowmnx
FPYHTOBbLIX YCNOBUSAX:

- CUIMKaTu3aymoo N CMONM3aumio - B neckax ¢ koadpouumeHtom punbtpaunm k - 0,5 <k < 80
M/cyT;

- CUNMKaTU3aLUuIo B NPOCafouHbIX rpyHTax npu k > 0,2 M/cyT 1 cTenenu BAaxHoctn S, < 0,7;

- LUEMEHTAaUMIO - B TPELUNHOBATbLIX CKaJlbHbIX FPYHTax C yAes/IbHbIM BOAOMOIIOWEHNEM HE MeHee
0,01 n/MuH-M?; B KPYNHOOBMIOMOUHBIX FpyHTax nNpu k > 40 M/cyT, a Takxe ANs 3anoIHeHNS
KapCTOBbIX MOMOCTEN N 3aKpenjeHns 3aKkapCTOBaHHbIX MOPOA.

6.9.4 bypocMmecuTenbHbIn cnocob cneayeT NpUMeEHATb ANS 3aKpenaeHus UNoB HE3aBUCUMO OT UX
KoapdbumumeHTa punbTpaunm (B TOM YMCNE MPU HaANNUUKU CNOEB IMINH U CYINIMHKOB C NMoka3aTenem
Tekyyectu I; > 0,5 nnam neckoB pbIXbIX U CpeaHEeN NAOTHOCTU), @ TaKXe JIECCOBbIX MPOCaAO0YHbIX
rPYHTOB C YncnoM nnactuyHoctm ot 0,02 ao 0,15 B rpyHTOBLIX ycnosuax I Tuna no
Npocago4YHOCTH.



MpuMeHeHMe 6ypocMecnTenbHOro crnocoba 3akpenneHns rpyHToB A0MNYyCKAeTCs AN COOPYXEeHUM
ITT ypoBHSI OTBETCTBEHHOCTMU.

6.9.5 TepMuueckuii cnocob cnenyet NpUMEHATb ANS 3aKpenaeHus ecCoBbIX NPOCaA0yHbIX
FPYHTOB CO CTeneHbto BNaxHoctn S, < 0,5.

6.9.6 ina cunukatmsaymm n CMONM3aunm UCMob3YIOT B Ka4YeCTBe KpenuTenern BogHble pacTBOpbI
cunukarta HaTpus, kapbaMuaHble 1 Apyrne CMHTeTMYeCcKue CMOJSIbl, B KadecTBe oTBepaAnTenemn -
HeopraHu4yeckme uUam opraHnmyeckme KMCNoTbl M COAKM, a TakXe rasbl. [na peryanpoBaHus
npoueccos reneobpasoBaHna Uan NpeaBapuUTeibHON 06paboTKM 3aKpPEneHHOro rpyHTa
NPUMEHSIOT peuenTypHble 406aBKM.

6.9.7 Ana ueMeHTauuu rpyHToB criefyeT NPUMEHSATb LLEMEHTALMOHHbIE pacTBOpPbl (LLEMEHTHbIE,
LLlEMEHTHO-MecYaHble, LEMEHTHO-T/IMHUCTbIE, LLEMEHTHO-MECUYAHO-TIMHUCTBIE U AP.), @ Takxke
NMOpPM30BaHHbIE U BCMEHEHHbIE PAacTBOPbI NPU HEOHXOAMMOCTU C XMMUYECKNMU A06aBKaMU.

Mpy HanMUMM arpeccmMBHbIX MOA3EMHbIX BOA HaANEXUT NPUMEHSTb CTOMKNE MO OTHOLIEHMUIO K HUM
LIleMEHTbI.

6.9.8 PeuenTypbl pacTBOPOB AN MHBEKUMNOHHbBIX N BYPOCMECUTENbHbIX CrTOCO60B 3aKpeneHns
FPYHTOB U (PU3NKO-MEXAHUYECKNE XapaKTEPUCTUKN 3aKPENSIEHHbIX FPYHTOB AO/KHbI YTOUYHATHCS
no pesynbTaTaM MUX 3aKpenneHnsa B 1abopaTopHbIX UM NONEBbIX YCI0BUSX.

6.9.9 ®opMy M pasMepbl 3aKpensIEHHbIX MAacCMBOB, a TakXe U3NKO-MeXaHUUYeckme
XapaKTEPUCTUKN 3aKpeENIEHHbIX NPYHTOB CleAyeT yCTaHaBIMBaTb UCXOAS U3 UHXXEHEPHO-
reosIorMYecknx U rmaporeocsIorMYecknx yCcioBuii NaoLaakm, NpUHATOro cnocoba M TeXHOMOrMm
paboT Mo 3aKpenieHnio rpyHTOB, a TakXXe pe3ynbTaToB pacyeTa OCHOBaHMWIA B COOTBETCTBUN C
TpeboBaHUAMM pa3gena 5 ¢ yuyeToM B3aMMOAENCTBUSA 3aKpEeneHHOro MaccuBa C OKPYI>KatoLMM
[PYHTOM.

Mpn HaNNMUMKM B OCHOBaHMM cneunduvecknx rpyHToB (HanpuMep, NpocagoYHbIX) creayeT
YUUTbIBATb AOMOSIHUTENBHO TPe6oBaHMSA COOTBETCTBYOWMX pa3aenos Hactosuwero CrIl.

OcHOBaHus, YCUNEHHbIE OTAEbHBIMU 3aKpenneHHbIMM MaccuBamy (ctonbamn) anameTtpom ot 0,6
0o 1,0 M, 4O/MKHBI NPOEKTUPOBATLCA B COOTBETCTBMMU C HOPMAaTMBHbLIMU AOKYMEHTaMM MO CBalHbIM
dyHOaMeHTaM.

6.9.10 Mpy NPOEKTUPOBAHNN 3aKPENIEHNS TPYHTOB PEKOMEHAYETCS NpUBJEKaTb
cneunannsnpoBaHHble OpraHM3aumnm Ans pelleHns BONpoCcoB O criocobe 3akpernsieHus, cocTaBe
pacTBOPOB, O MPOYHOCTHbIX U AedOPMaLUMOHHbIX CBOMCTBAX 3aKPENJIEHHbIX MPYHTOB.

6.9.11 MaTepuanbl UHXEHEPHO-reoIorMYeCcKnX U3blCKaHU 1 NabopaTopHbIX NCCNefoBaHMMN
NMOMMMO XapaKTEPUCTUK, YKa3aHHbIX B 5.1.8, 4O/MKHbI coaepxaTb AaHHble O rpaHy/IOMETPUYECKOM
cocTaBe n KoadhdurumeHTe punbTpaunm rpyHTa, XMMMUYECKOM COCTaBE BOAHbIX BbITS)XEK
rPYHTOBLIX BOA, @ ANS1 3aKPENNEHHbIX TPYHTOB - O MPOYHOCTHbLIX U AedOpPMaLMOHHbIX
xapaktepuctukax (¢s, €3, Rs, Es3).

6.9.12 MNpoeKkTUpoBaHue 3aKpensieHnUs rPYHTOB NMPOM3BOAAT B CNeAyloLLen nocneaoBaTe/ibHOCTA:

- Ha OCHOBaHWM MaTEPUAsIOB MU3bICKaHWUI 1 TabopaTOpPHbIX NCCNEeA0BaHMN HAa3HAYaoT Cnocob
3aKperneHuns rpyHToB, NMPOYHOCTHbIE U AedOpPMaLMOHHbIE XapaKTEPUCTUKN 3aKpernsieHHOro
rpyHTa. [JonyckaeTtcsa 3HavyeHus (o3, C3, E3 neckos npMHuUMaTh no Tabnuue 6.11 B 3aBUCUMOCTU OT
NPOYHOCTUN 3aKPEnJIeHHOro rpyHTa Ha 0O4HOOCHOe cxaTue Rs;

- BbIBMPAIOT KOHCTPYKTUBHYIO CXEMY 3aKpereHUs rpyHTOB OCHOBAHWSA: a) CMJIoWHoe
3aKpenyieHne Ha 3aflaHHyto rny6uHy; 6) apMMpoBaHWe rpyHTOB OCHOBAHMWS OTAE/bHbIMK ONopaMu
M3 3aKpenyieHHOro rpyHTa; B) KOM6MHMpPOBAHHAsA CXeMa, npeaycMaTpuBaloLlas CBepXy Cr/oLlHoe
3aKpenyieHne, a HUXE - U3 OTAEsbHbIX OMNop;



- Ha3HauvalT npeaBapuTesibHble FreOMeTpUYECKNE pa3Mepbl 3aKPENJIEHHOro rpyHTa B MjaHe 1 no
rnybuHe. MMHUManbHbIN BbIHOC 3aKpensieHust 3a KOHTYpbl yHAaMeHTa NpUHMMAlOT no Tabnuue
6.12 B 3aBMCMMOCTM OT pacyeTHOro AaBfeHusl NoA NoAoLWBolM pyHAaMeHTa M 3HayYeHns Rs;

- MPOM3BOAAT pacyeT 3aKPENIeHHOr0 OCHOBAaHMA Mo NpeaefibHbiM COCTOSAHUSIM B COOTBETCTBUMU C
pasgenom 5. Mo pe3ynbTaTaM pacyeTa NpoM3BOASAT KOPPEKTUPOBKY rEOMETPUYECKUX Pa3MepOB

3aKpENIEHHOro rPyHTa;

- Ha3Ha4valT paanycC 3aKpensieHns rpyHTa OT MHbeKTopa (CKBaXXMHbI) B 3aBUCMMOCTM OT

kKoadbduumenTa punbTpauum no tTabnuue 6.13;

- Ha3Ha4aloT CXEMY pacCnoJIoXKEHNUA MHBEKTOPOB (CKBa)KVIH) B njaHe " no FJ'IYGMHe,

obecneumBarLLyo co3haHMe MaccuBa TpebyeMon ¢popMbl N pa3MepoB;

- onpeaensawT NoTpebHble 06bEMbI 3aKPENAIOWMX PEAreHTOB Ha OAHY 3aX04KYy MHBbEKTOpa

(3axBaTKy CKBaXWHbI) U Ha BECb 06bEM 3aKpensieHus;

- Ha3Ha4aloT NocneaoBaTeNbHOCTb 06PaboTKN NHBEKTOPOB (CKBAXMUH) U PEXUM UHBEKLNU
(maBneHune, CKOPOCTb MHBEKUNM), NO3BONSOWMe obecneunTb Tpebyemyto ¢popmy, pasmepbl 1

MPOYHOCTb 3aKpenJIeHHOro rpyHTa.

Tabnuua 6.11

XapaKTePU | Cpennme 3HaUEHMS XapaKTEPUCTUK 3aKpenaeHHbIX
Cnoco6bl 3aKpensieHuns i NeckoB Npu UX Npo4YHocTM Rs, Mla
rpywra | 05 | 1,0 | 20 | 30 | 40 50
c3, MlMa 0,10 0,2 0,54 0,65 0,85 1,03
CunmkaTusaums 03, rpag. 40 41 43 45 47 49
[IByXpacTBOpHas . | ! . . |
Es, Mla 42 80 162 240 330 415
CuAMKaTU3aLUms . c3, MlMa . 0,10 . 0,21 . 0,55 . - . - -
OAHOpacTBOpHagd C ¢3, rpaa. 40 41 44 - - -
H2SiFs E;, MMa | 42 82 165 - - -
c3, MlMa 0,10 0,2 - - - -
CunukaTtmnsaumnsa rasosas || ¢s3, rpag. 39 40 - - - -
Es;, Mla 38 76 - - - -
c3, MMa 0,10 0,2 0,50 0,59 0,73 0,96
CMmonusauus ¢3, rpaa. 39 41 42 44 45 47
E,, MMa @ 38 78 148 215 285 = 375
Tabnuua 6.12
PacueTHoe MUWHMMaNbHbIA BbIHOC 3aKpensieHns 3a KOHTYp dyHAaMeHTa, M, npu
AaB/IEHWE NoA NMPOYHOCTUN 3aKpeneHHoro rpyHTa Rs;, MMa
MoAoLLIBOWM
(byH,aneHTa, MMa 0,5 1,0 2,0 3,0 4,0 5,0
0,2 0,3 0,25 0,20 0,15 0,1 0,05
0,4 0,45 0,35 0,25 0,15 0,15 0,10
0,6 - 0,45 0,35 0,25 0,20 0,15
0,8 - - 0,5 0,35 0,25 0,20




1,0 - - - 0,5 0,3 0,2

Tabnuua 6.13

KoaddunumeHT Paanyc
Cnocob 3akpenseHus Bua rpyHTa 3aKpensieHus
dunbTpauum, m/cyT
rpyHTa, M

OTr5pm8010 Ot 0,34800,4
CunukaTmsaums Heciu ICB- 10 " 20 .CB' 0,4"0,6
NBYyXpacTBOpHas "20 " 50 "0,6"0,8

I|l 50 n 80 Ill 0,8 n 1’0
Cunmkatmsaums O010,5001 01 0,4 00 0,6
ofHopacTBopHas ¢ H,SiFg n Ce.1"?2 lCE. 0,6"0,8
CunukaTtmsaunsa rasosas mong 0,8"1,0

Ot 0,21800,3

Ot 0,4 000,7

CunukaTtmsauus Mpocago4HbIn |, |
OAHOpACTBOpHas NeccoBbIN Ce.0,3"0,5 Ces.0,7"0,8
OAHOKOMMOHEHTHad FPYHT I 05"2 T 08"1.0
Or0,5m01 Ot 0,3 4800,5
CMonu3aums ICB. 1"5 ICB. 0,5"0,65
OAHOpACTBOpHas Meckn "5"10 "0,65"0,85
ABYXKOMMNOHEHTHas Tn 10 " 20 Tn 0.85" 0.95
"20" 50 "0,95" 1,0

6.9.13 lNpepenbHOe AaBfieHMe HarHeTaHUA Npu 3aKpenaeHumn rpyHToB UHbEKLUNOHHbIMU
cnocobamMn 40O/IKHO Ha3HayaTbCsa U3 YCI0BUS UCKITIOYEHNS BO3MOXXHOCTY Pa3pbiBOB CMJIOWHOCTH
3aKpennsemMoro rpyHTa.

6.9.14 NocnenoBaTe/IbHOCTb CO3A4aHNSA 3aKPEMNNEHHOI0 MaccmBa 40/IKHA UCKIIOUYNTb BO3MOXKXHOCTb
BO3HMKHOBEHNS HEPABHOMEPHbIX 0CaA0K BO3BOAMMOIO UMM CYLLECTBYIOLLNX COOPYXKEHWNIA.

6.9.15 B npoekTe cneayeT npefycMaTpuMBaTb Ha NepBoHa4YasibHOM 3Tane npousBoacTea pa6boT
KOHTPOJIb COOTBETCTBUSA (PU3MUYECKMX MapaMeTPOB 3aKPEMSIEHHOMO rPyHTa NPOEKTHbIM.

6.10 Ocob6eHHOCTN NPOEKTUPOBAHUS OCHOBAHUI COOPYXEHWIA, BO3BOANMbBIX Ha NoAapabaTbiBaeMbIxX
TeppuTopusax

6.10.1 OCHOBaHM1s COOPYXXEHWNI, BO3BOAMMbIX Ha NoApabaTbiBaeMbiX TEPPUTOPUSIX, AOJIKHbI
NPOEKTUPOBATLCS C YYETOM HEPABHOMEPHOI0 OcelaHMsl 3EMHOI NMOBEPXHOCTM, CONMPOBOXAAEMOro
rOpU30HTaNbHbIMN AehOopMaLNAMM CABUMAOWErOCs rPpyHTa B pe3ynbTaTe NpOM3BOACTBA FOPHbIX
paboT M NepeMelLeHns rpyHTa B BblpaboTaHHOE NPOCTPaHCTBO.

MapameTpbl AedopMaunii 3eMHOM MOBEPXHOCTU, B TOM UYMUC/e KPMBU3HA NOBEPXHOCTU, ee
HaKJI0OHbl U TOPU30HTaNIbHbIE NEPEMELLEHMNS, @ TaKXe BEPTUKAJIbHbIE YCTYNbl JOJDKHbI
onpenensaTbCs B cOOTBETCTBMU € TpebosaHnamm CHul 2.01.09. 3T napamMeTpbl LOSIXKHbI
YUYUTbIBATLCSA MPU HAa3HAYEHUN PaCYETHbIX 3HAYEHMN XapaKTEPUCTUK rpyHTa.

6.10.2 Pe3ynbTaTbl MHXEHEPHO-Te0JI0NMYECKNUX U3bICKAHUM C YYETOM FOPHO-reosI0rMyeckKoro
060CHOBaHUSA CTPOUTENBHOM MAOWAAKM AOMKHbI BKOYATD:

- OUEHKY M3MEHEHUN FEOMODCI)OJ'IOFVILIGCKMX n rmaporeosiorn4ecknx YCﬂOBMVI ydyacCTKa 3aCTpOl7IKM
BC/1eACTBME MECTHOro ocefaHuns 3eMHOoM NMOBEPXHOCTU (BO3MO)KHOCTb O6pa3OBaHMﬂ nposasnos,



aKTUMBM3aUMK NpoLecca CABMKEHUS BCIEACTBME ME0JIOMMUYECKNX HAPYLUEHMIA, aKTMBU3aLUK
OMOJI3HEBbIX MPOLECCOB, U3MEHEHMWS YPOBHS MOA3EMHbIX BOZ C YYETOM CE30HHbIX U MHOFOJIETHUX
nepenanos, 3a6onavyMBaHUsa TEPPUTOPUN U T.NM.);

- OUEHKY BO3MOXHbIX N3MEHEHUN CbM3MKO-MexaHMLIeCKVIX CBOICTB rpyHTOB BCNeaAcCTBUe
M3MEHEHUNSA reoJZIorM4ecKnx n rmaporeosiorm4ecKkmnx YCJ'IOBVIVI naowaanku,;

- fAedopMauMOHHbIE N MPOYHOCTHbIE XapaKTEPUCTUKM FPYHTOB, UCMOJIb3yEMbIE MpK pacyeTax
BO34ENCTBMIA CABMIraloWErocs rpyHTa Ha 3arny6/eHHble KOHCTPYKLMWU COOPYXXEHUIA.

6.10.3 PacueTHble 3HaYEeHUS NPOYHOCTHbLIX U AedOPMALMOHHBIX XapaKTEPUCTUK FpyHTa Ans
onpeaeneHus ycunun, AencTByoWmnX Ha pyHAaMeHTbl B pe3ynbtate gedopManmini 3eMHOM
NoBEepPXHOCTU, cnefyeT NPUHUMaTb paBHbIMU HOPMaTUBHbLIM (yq = 1).

3HaueHne Moaynsa aedopMauunm rpyHTa B ropusoHTasbHOM HanpasneHuu E, ponyckaetcs
npuUHUMaTb paBHbIM 0,5 ANg MUHUCTBIX TPYHTOB U 0,65 - 4519 NeckoB OT 3HaYeHUsd MoAayns
Aedopmaumun rpyHTa B BepTUKanbHOM HanpasneHuu E.

6.10.4 PacuyeTHble CONPOTUBJIEHUS TPYHTOB OCHOBaHUA R A0MXKHbI ONpeaensaTbCs B COOTBETCTBUU
c nogpasgenom 5.5. MNMpu aToM KoahPpruneHT ycnosmin paboTbl v, B popmyne (5.5) ansa
COOPYXEHWNN XECTKON KOHCTPYKTUBHOM CXEMbI, UMEIOLLNX NO3TAXHbIE U PYHAAMEHTHbLIN r1osca ¢
3aMKHYTbIM KOHTYPOM, crieayeT NpuMHMMaTh no Tabnuue 6.14; B oCTanbHbIX Ciy4vasaX yo, = 1.

6.10.5 3HadeHnsa koaddununeHTa vy, > 1 no Tabnmue 6.14 OTHOCAT K COOPYXEHUAM, B KOTOPbIX
NOMMMO MO3TAXHbIX 10SICOB NPEAYCMOTPEH TakxXe PyHAAMEHTHbIN r105cC.

6.10.6 [1ns COOpPYXEHWI XKECTKON KOHCTPYKTUBHOM CXEeMbl, ANs1 KOTOPbIX pacyeTHble AAB/IeHUs Ha
OCHOBaHMeE NPUHATbI C KO3DPULNEHTOM Y, > 1 WIMPUHA NOAOLWBbLI 6€TOHHbIX N Xene306eToHHbIX
MOHOJINTHBIX U COOPHbIX hYHAAMEHTOB 4O/IKHa 6bITb He MeHee 0,4 M.

6.10.7 KpaeBoe aaBneHue Ha rpyHT noj nofowson dyHAAMEHTOB, B TOM YMUCNE NANTHbIX, 40/IKHO
onpenensaTbCs C y4€TOM AOMNOSIHUTENbHbIX MOMEHTOB, BbI3blBaeMbIX AedopMaLlnern 3eMHOM
MnoBepXHOCTM Npu noapaboTke.

KpaeBoe paBneHue He 4o/DkHO npeBbiwaTth 1,4R, B yrnoson Touke - 1,5R, a paBHoaelcTByOWas
Harpys3oK He Jo/1XKHa BbIXOAUTb 3@ npejesnbl aapa cedeHus noaowsbl pyHaameHTa.

6.10.8 KpaeBble aaBneHns Ha rpyHTbl OCHOBAHUSA MANTHbIX QYHAAMEHTOB COOPYXXEHUN
6aleHHOro TMNa cneayeT NpoBepsiTb C YYETOM HaKJIOHa 3€MHOM MOBEPXHOCTU, BETPOBbIX
Harpy3oK M BO3MOXHOI0 KpeHa COOpYXeHWI BCNeaCcTBME eCTECTBEHHOMW HEOAHOPOAHOCTU FpyHTa
OCHOBaHMUS.

Tabnuua 6.14

KoadhPUUMEHT e, AN COOPYXKEHUI C XKECTKOMN
KOHCTPYKTMBHOM CXEMOWM NMpu OTHOLIEHUU
OJIMHbI COOPYXXEHUS UM OTCEeKa K ero BbiCoTe

PYHTHI L/H
4 > L/H > 2,5>L/H >
L/H=>4 25 1,5 L/H<1,5

KpynHO06/10MO4HbIE C Nec4YaHbIM

3anoJ/IHUTENEM U NECKU, KPOME MENKUX U 1,4 1,7 2,1 2,5
nbleBaTbIX

lMeckn Menkune 1,3 1,6 1,9 2,2
lMecku nbineBaTble 1,1 1,3 1,7 2,0

prnHOO6ﬂOMO'~IHbIe C NMMNHNCTbIM

1,0 1,0 1,1 1,2
3ano/IHUTENEM



FMnHUCTble € NokasaTeneM Tekydyectun I, <
0,5

To e, c nokasaTtenem Tekyyectn I, > 0,5 1,0 1,0 1,0 1,0

1,0 1,0 1,1 1,2

6.10.9 PacueTt gedopmMaunin OCHOBAHUN AOMNYCKAETCS HE MPOM3BOAUTL B C/ly4YasaX, YKasaHHbIX B
Tabnuue 5.9, a Takke ecsim KOHCTPYKLMN COOPYXKEHUN NPOEKTUPYHOT C YYETOM HEPABHOMEPHOIo
ocefaHns 3eMHOM NOBEPXHOCTH.

Ha nnowaakax, CloXeHHbIX cneunduyeckuMmn rpyHTaMm, KOHCTPYKLNN COOPYIKEHWN AOMKHbI
NPOEKTUPOBATLCA C YYETOM BO3MOXHOIMO COBMECTHOIO BO3AENCTBUSA Ha HMX AedopMaLnit oT
noApaboToK M yKasaHHbIX MPYHTOB.

6.10.10 [ns coopyXeHui, BO3BOAMMbIX Ha noApabaTbiBaeMbIX TEPPUTOPUSIX, AOJKHbI
NPUMeHATLCA PYHAAMEHTbI CEAYIOLNX KOHCTPYKTUBHbBIX CXEM:

- KEeCTKOM (NINTHbIE, NEHTOUYHbIE C XeNe306eTOHHbIMKU MosicaMu, cTosi64YaTble CO CBA3SAMU-
pacrnopkaMmu Mexay HUMKU U T.M.);

- No4aTnMBOM (qJYHD,aMEHTbI C rOpuU3oHTaJIbHbIMU LUBAMW CKOJIbXXEHNA MEXAY OTAE/IbHbIMU
3JIEMEHTAMMU - ﬂepBbIVI TN NOAATINBOCTU, (bYH[J,aMeHTbI C BEPTUKAJIbHbIMU 3JTIEMEHTAMMU,
NMMELNMN BO3MOXHOCTb HAaKJIOHATbCA MPU NMOPU30OHTAJIbHbIX NEPEMELLEHNAX TPYHTAa - BTOpOVI T™nN
ﬂOD,aT}'IVIBOCTVI) ’

- KOM6MHMPOBaHHOW (kecTkne yHAAMEHTbI, MMEIOLME OB CKOJIbXXEHUSI HUXE YPOBHS
naaHUpoBKM MM Mona noasana).

KOHCTpYKTUBHas cxeMa pyHAAMEHTa A0J1XKHA NMPUHMMATLCS B 3aBUCMMOCTU OT pPacyYeTHbIX
aedopMaunii 3eMHOM NOBEPXHOCTU, KECTKOCTU HaAPYHAAMEHTHbLIX KOHCTPYKLMUA,
AedopMaTUBHOCTU rPYHTOB OCHOBAHMI W Mp.

MpuMevaHune - Ons 34aHWIN NOBbILWEHHON 3TAaXHOCTU K BalleHHOoro TMna npuMeEHEHNE
HaK/OHAKLWNXCA CbYH,CI,aMeHTOB HE AOMNYyCKaeTCcA.

6.10.11 ®dyHaaMeHTbl AOJIKHbI PACCUMTBIBATLCS HA HArpy3Ku OT BO3AENCTBUS OTHOCUTENbHbIX
rOpuU30oHTasbHbIX AedopMaLmin 3eMHON NOBEPXHOCTM (PacTsXXEHMS U CKaTUS), Bbi3bIBAOLLMX
rOpU30OHTasibHble NepeMeLleHNsa rpyHTa B HanpasieHnn Kak NpoAoSibHOM, TaK 1 nornepeyHon ocen
COOPYXEHUN.

[Ons BoCNpuATUSA YCUIWIA OT BO3AENCTBUS FOPU3OHTAsIbHbIX NepeMELLEHNI TPyHTa AOXKHbI
yCTpanBaTbCs: B IEHTOUYHbIX dyHAAMEHTax - xene306eToHHbIe nosica (B NoAaT/IMBbIX
dyHOaMeHTax - Haj WBOM CKOJIbXEHUS); B cTonbuatbix (B HEO6X0AMMBIX Clyyasx) - CBA3U-
pacnopKu; B MIUTHbIX U CBaHbIX dyHAAMEHTaxX AOJIKHO NMpeayCcMaTpuBaTbCs COOTBETCTBYOLLEE
yCU/ieHne apMMpOBaHUs NINTblI U POCTBEpPKaA.

6.10.12 ®dyHAaMeHTbl XEeCTKON KOHCTPYKTUBHOM CXEeMbl Ha BO34eNCTBUE FOPU3OHTasIbHbIX
Aedopmaumii rpyHTa AO/KHbI PAaCCUMTBIBATbCSA Ha YCUINS, Bbi3biBaeMble CeAyoWwmnuMm
Harpy3skamu:

- CnnaMun TpeHun4d (C,CI,BMFalOLLI,MMM CM)'IaMM) no noaouwse (bYH,CI,aMEHTOB npoaoJZibHbIX U
NMPpUMbIKAOLWKNX CTEH, a TaKXe Nno 6okoBbIM NMOBEPXHOCTAM (bYH,CI,aMeHTOB OT nepeMeLleHnsa
FPYyHTQa,

- aBNIEHMEM NEpPEMELLAOLLErOCS MPYHTa, AENCTBYOLWNM HOPMasibHO K 60KOBOW MOBEPXHOCTU
dyHOAaMEHTOB.

Ycunusa ot cun Tpenus (casuratowmx cui) no nogowse ¢hyHAaMEHTOB NPUMbIKAOLWMUX CTEH U
60KOBOE AaBfieHNe rpyHTa Ha 3T PYHAAMEHTbI, a@ Takxe 3arnybseHHble YacTu CTEH AOMKHbI
nepeaaBaTbCs Ha KOHCTPYKUMM DyHAAMEHTOB, pacnonoXeHHble napanjiesibHO HanpaB/ieHNIO
paccMaTpMBaeMOro ropM3oHTaNIbHOIrO NepeMeLLeHns rpyHTa.



6.10.13 ®dyHaaMeHTbl NOAATIMBOM KOHCTPYKTUBHOM CXEMbl Ha BO3ENCTBUE FOPU30HTaNbHbIX
aedopMaumin rpyHTa AOIXKHbI pacCYMTbIBATbCA Ha Harpy3ku 1 yCcuams B 3aBUCMMOCTM OT Tuna
noaaT/IMBOCTW.

Mpwn NnepBoM TMNe NOAATAMBOCTU, Koraa dyHAAMEHTbl UMEKT BO3MOXHOCTb CMeLLaTbCs No LWBY
CKOJIbXEHUS, UX crieayeT pacCYMUTbIBATb Ha CUMbl TPEHUS, BO3HUKAKOLLNE B LUBE CKOMbXEHUSA OT
casura dyHaaMeHTOB.

[Mpn BTOpPOM TUME NOAATNMBOCTU, KOraa dJYH,D,aMEHTbI MMEKT BO3MOXHOCTb HAaK/IOHATbLCA, UX
CneayeT pacCynTbiBaTb Ha HAK/IOHblI U BO3HUKalOLWeEE HOpMaJlbHOE AaB/1IEHUE TPYHTA.

MoaaTtnueble pyHAAMEHTLI BTOPOro TUMa, HAaK/IOHAOLMECS U3 MIOCKOCTU CTEHbI, B €€ M/I0CKOCTU
MoryT paboTaTb Kak nogaTtnuneble pyHAaAMEHTbI MEPBOro TUna.

YCWUAns OT CWUJT TPEHUS MO LWBY CKOJIbXEHMSA U 60KOBOro AaBfieHnss hyHAAMEHTOB NMPUMbIKAOLWNX
CTEH AOJIXKHbI NepeaaBaTbCA Ha KOHCTPYKUMM yHAAMEHTOB, PACMoIOXEHHbIX NapannefbHo
HanpaB/IEHWIO pacCMaTPMBAEMOro FOPU3OHTAILHOIO NMEPEMELLEHNS.

Mpn nepemMeleHn HaKIOHSAWMXCS GYyHAAMEHTOB AO/KHbI NMpeaycMaTpMBaTbCs Mepbl Mo
obecneyeHnto MECTHON YCTOMYMBOCTMN 3/1€MEHTOB PyHAAMEHTOB M 0buen yCTOMUYMBOCTU
COOpYXEHMUS B LIeSIoM.

6.10.14 lMpu WapHUPHOM COMPSIXXEHUN KOMOHH Kapkaca ¢ dyHAaMeHTaMu U purenem n oTCcyTCTBUmn
CBS3e-pacnopok Mexay dyHAaMeHTaMu KOHCTPYKLUWM NpU BO3AENCTBUM FOPU3OHTabHbIX
Aedopmaumin paboTatoT No BTOPOMY TUMY NOAAT/IMBOCTHU.

Harpysku Ha dyHAAMEHTbI C KECTKOWN 3a4e/IKON KOJIOHH MPpW OTCYTCTBUU CBSI3EM-Pacrnopok Mexay
byHAaMeHTaMy onpeaensitoT B 3aBUCMMOCTM OT NEPEMELLEHUS OCHOBaHMS, 3ariybneHus
(byHOAMEHTOB, KECTKOCTN KOJIOHH, MPOYHOCTHbIX 1 AehOPMaLNOHHbIX XapaKTePUCTUK OCHOBAHUS
M TPpyHTa 3acbINKu.

6.10.15 Ha nnowaakax, CloXeHHbIX rpyHTamu ¢ moaynem gedopmaumm E < 10 MlMa, a Takxe npu
BO3MOXHOCTW pe3Koro yXyAlweHuUs CTPOUTENbHbIX CBOMCTB FPYHTOB OCHOBaHUSA BCNeaACTBUE
WU3MEHEeHUs rnMAporecorMyecknx ycioBui naowaakm npu nogpaboTtke pekoMeHayeTcs npuHUMaTh
CBaWHble U NJINTHbIE PYHOAMEHTHI.

Ecnv B BepXHel 30HE OCHOBAHMS 3aeratT C/I0M OrpaHUYEHHON TOMWMHbI HACbIMHbIX,
MpoCaAo4YHbIX U APYrUX cheunduuyecknx rpyHToB, cneayeT npeaycMaTpuBaTbh NpopesKy 3TUX
cnoeB pyHAAMEHTaMM.

6.10.16 K OCHOBHbIM MeponNpuUsaTUSAM, CHMXaKOLWMM HebnaronpusTHoe Bo3aencTeme gedopmanum
3eMHOM MNOBEPXHOCTU Ha DYHAAMEHTbl M KOHCTPYKLUU COOPYXXEHUN, OTHOCATCS:

a) YMEeHbLUEHME NOBEPXHOCTU (PYHAAMEHTOB, UMEIOLLENA KOHTAKT C FPYHTOM;
6) 3anoxeHne dyHAaMeHTHOro rnosica Ha O4HOM YpOBHe B npeaenax oTceka COOpPYXEeHUS;

B) YCTPOMCTBO IPYyHTOBbIX NMOAYLIEK HA OCHOBAHMSX, CNIOXEHHbIX NPAaKTUUYECKN HEC)KMMAEMbIMU
rpyHTammu;

F) pa3MeweHne noaBasioB N TEXHNYECKUX noanonuii Nog Bcew nnowanbio oTceka COOpYXeEHUA,

[) 3acbInKa rpyHTOM nasyx KOT/I0OBAHOB W BbiMNOJIHEHWE TPYHTOBbLIX MOAYLUEK M3 MaTepuarnos,
obnagalowmx ManbiM CLUEeNnIeHMEM U TPEHMEM Ha KOHTaKTE C MOBEPXHOCTbIO PyHAAMEHTOB;

€) oTpbIiBKa nepea noapaboTKon BPEMEHHbIX KOMMNEHCALMOHHbBIX TPAHLUENK N0 NEPUMETPY
COOpYXeHus;

X) paspesKa 34aHunii Ha OTCEeKMU.



6.10.17 OCHOBHbIM KOHCTPYKTMBHbIM MEPONPUATUEM, CHMUXAOLWMM HebnaronpusTHoe
BO34encTBme gedopmaumii 3eMHOM NOBEPXHOCTU Ha dYHAAMEHTbI U KOHCTPYKLUWW 34aHUIA U
COOPYXEHWI, ABNAETCS pa3pe3Ka 34aHUN Ha OTCekM, brnarogaps KOTOPOM CHMXAKTCS 3HAYEHUS
nepemMeLLeHmnit.

6.10.18 lMpu cTpoUTENbCTBE COOPYXEHUI HA TEPPUTOPUSX NMPU BO3MOXHOCTM 06pa3oBaHus npu
noapaboTke ycTtynos Bbi6op TMnNa dyHAaMEHTOB U MeToAa 3alMTbl COOPYXEHUIM AOSIKEH 3aBUCETb
OT pa3MepoB YyCTYMNoB:

- Npu ycTynax 4o 2-3 cM yHAAMEHTblI MOTYT NMPUHMMATLCS KakK M ANs YCII0BUIA CTPOUTENIbCTBA Ha
naowaakax c niaBHbIMK agedopMaLnsMM 3EMHON NOBEPXHOCTU, T.€. MO XXECTKOW WX NoAaT/IMBONA
(nepBoro TMna NoAaT/IMBOCTN) KOHCTPYKTUBHOM CXEME;

- MpY OXMAAEMbIX yCTynax 6onee 3 cM A0J/KHA NpeAycMaTpMBaTbCs BO3MOXHOCTb BblpaBHMBAHUS
COOpYXXeHWUS NOAA0MKpPaYMBaHMEM UK C MOMOLLbIO KIMHLEB.

6.11 Ocob6eHHOCTN NPOEKTUPOBAHNS OCHOBAHWUI COOPYXXEHUN, BO3BOAMMbIX Ha 3aKapCTOBaHHbIX
TeppuTopuUsX

6.11.1 OcHOBaHUS COOPYXXEHWUI, BO3BOANMbBIX Ha 3aKapCTOBAHHbIX TEPPUTOPUSX, AOSIXKHbI
NMpoeKTUpPOBaTbCS C YYETOM BO3MOXHOCTU 06pa3oBaHMsS MOBEPXHOCTHbBIX KapCToBbIiX AedopMaLuni
- NPOBanoOB M oceaaHni n 0CoO6EeHHOCTEN pa3BUTUA KAapCTOBbIX MPOLIECCOB.

6.11.2 KapcroBbie nedopMaLnm xapakTepusyrTCsa CpeaHUMU U MaKCUManbHbIMU AMaMeTpamum
KapCTOBbIX MPOBasiOB U O0CeAaHUN, UX CpeaHeln r/1ybmnHoM, a AN KapCTOBbIX 0CceAaHnn, Kpome
TOro, KPMBU3HOM 3E€MHOIN NMOBEPXHOCTU N HAK/IOHOM KPaeBbIX YYACTKOB 30Hbl OCeAaHUs.

MapameTpbl KapcToBbIX AedopMaLmin onpeaensatoT pacyieToM C MCNOb30BaHMEM BEPOSTHOCTHO-
CTaTUCTUYECKUX U (UIN) aHANUTUYECKNX METOA0B Ha OCHOBE aHanM3a MHXEHEPHO-reoorm4yecknx
W rMAPOreosIorMyecknx yCrioBuiA C Y4€TOM UX BO3MOXHbBIX M3MEHEHMI 3a BpeMS aKCnayaTauum
COOpPYXEHUMN.

6.11.3 Mpy NPOEKTUPOBAHUN COOPYXKEHWNN HA 3aKAapPCTOBaHHbIX TEPPUTOPUSIX CrieayeT
npeaycMaTpuBaTb MEPOMNPUSATUS, CHUXalOWME HebnaronpusiTHoe BO3AENCTBME KapcTa Ha
COOPYXXEHUSI NN UCKJIIOYaAtoLLME BO3MOXHOCTb 06pa3oBaHnsi KapcToBbIX AedopMaumii. K Takmm
MEpOonpUSATUAM OTHOCATCS:

KOHCTPYKTUBHbIE N BOAO3AWUNTHbIE,

3anosiHeHne (TaMMoHaXx) KapCTOBbIX MOAOCTEN;

NMpope3Ka 3aKapCToBaHHbIX nMopoa CDYHD,aMeHTaMVI, B TOM 4ucC/ie CBalHbIMU;

3aKpensieHne 3aKkapCcToBaHHbIX Nopoa U (MN) BbllLenexallnx rpyHTOoB;

NUCKJTIOYEHNE UTN OrPpaHN4YEHNE HeGﬂaFOI'IpMﬂTHbIX TEXHOTNEeHHbIX BO3AENCTBUN.

6.11.4 Bbi60p 04HOIO UM KOMMJIEKCA MEPOMNPUATUIN AOSIKEH MPOU3BOAUTLCSA C YYETOM BMAOB
BO3MOXHbIX KapCTOBbIX AedopMaLumii U UX NapaMeTpoB, YPOBHS OTBETCTBEHHOCTU U CPOKa
3KCMJlyaTauuu COOPYXKEHUS, €ro KOHCTPYKTUBHbBIX U TEXHONOMMYECKUX 0CO6EHHOCTEN.

MPUHATbIE MEPOMPUATMA HE AOMKHbLI MPUBOANTL K aKTUBM3ALMN KapCTOBbIX MPOLECCOB Ha
NPUMbIKAOLWNX TEPPUTOPUSAX.

6.11.5 Ana coopyxeHunit 111 ypoBHS OTBETCTBEHHOCTU AOMYCKAETCH OrpaHU4nBaTbLCA
npoBeAeHMeM HaboaeHU 3@ PEXMMOM NOA3EMHbIX BOA, Pa3BUTUEM KApCTOBbIX NPOLIECCOB,
COCTOSIHMEM OCHOBAHWUSA U COOPYXEHUS.



6.11.6 KOHCTPYKTMBHbIE MEPOMPUATUSA MOFYT OCYLLECTBAATLCA MO XXECTKOM U NoAaTIMBON cXxeMam
B 3aBUCUMOCTW OT BM/a COOPYXKEHMUA U CTENEHU KapCTOBOM OMacHOCTY.

YBennyeHme XecTkoCTn M NPOYHOCTM HaadYHAAMEHTHOM YacTM COOPYXXEHUI ocyLlecTBnseTcs 3a
CYET NPUMEHEHUS XKene306eTOHHbIX 1 apMUPOBAHHbLIX NMOACOB, TAXEN U FOPU30OHTANbHbIX
MOHONUTHbIX AnadparM, yCUNEHUEM HECYLUUX INEMEHTOB KOHCTPYKLUMWIA apMUPOBaHHbIMK
obonMamMu n pybawkamMn, BBeAEHMEM AOMOSTHUTENbHbBIX CBSA3EM B KapKaCHbIX KOHCTPYKLUMSX.

YBennyeHme noaaT/IMBOCTU COOPYXXEHUI AOCTUIaeTCsl YCTPOMCTBOM B MOA3EMHOM YacTu LIBOB
CKOJIbXXEHUS, BBEAEHMEM LIAPHUPHBIX U NOAAT/IMBbLIX CBSA3EN MEXAY 3/IEMEHTAMU KOHCTPYKLMNA,
CHUXXEHMEM XKECTKOCTU HECYLUMX KOHCTPYKUMIA U ap.

6.11.7 OCHOBHblE KOHCTPYKTMBHbIE 3/IEMEHTbI NPOTUBOKAPCTOBOM 3aLUUTbI COOPYXKEHWNI cneayeT
npeaycMaTpuBaTb B NMOA3EMHOWM YacTy NyTeM NpUMeEHEHUs KopobyaTbiX hyHAAMEHTOB, MIOCKUX
NN pebpucTbIX MINT, NEPEKPECTHbLIX JEHTOUYHbIX (DYHAAMEHTOB. [IPUMEHEHME OTAENbHO CTOSALLMX
(byHOaMeHTOB He AonycKaeTcs.

(DYHLI,aMeHTbI OOJKHbI BbIMONHATLCSA U3 MOHOJIMTHOIO Xene3obeToHa. I'Ip|/| COOTBETCTBYHOLLEM
ob6ocHOBaHMK AONYCKaeTcAa nNpuMMeHeHne C60prIX NEHTO4YHbIX CDYHLI,aMEHTOB C MOHOJIUTHbIMWN
»XenesobeToHHbIMKM NosicaMu.

6.11.8 [1nga obecneyeHmns Heo6Xo0AMMOM NPOYHOCTM BO3MOXHO NPUMEHEHNE KOHCOMbHbIX
YATMHEHUN dDYHAAMEHTOB 3a npeaesibl COOpPYXeHUN. JnnHy KOHCOMM onpeaensoT B 3aBUCMMOCTH
OT KOHCTPYKTUBHBbIX pelleHnn dyHAaMEeHTOB COOPYXEeHMUS, a TakXXe NapaMeTpoB pacyeTHOro
KapcToBoro nposana.

6.11.9 MprMeHeHNe BUCAUNX CBa/ B KauecTBe NPOTMBOKApPCTOBOr0 MEPOMPUSTUS HE
fonyckaeTtcsi. Takme cBay MOryT NPUMEHATLCS NMpPU HalUuMKU B BEPXHUX C/TOSIX OCHOBaHMS
HaCbIMHbIX, OPraHO-MUHEPasbHbIX UM OPraHUYeCKNX rpyHTOB. MNpun 3TOM criegyeT NpUHUMaTb
MAUTHBIA UW NEHTOYHbIA POCTBEPK, 06BbEAMHAIOWMIA CBaW. Y3eN COMNpsiKeHUs CBali C pPOCTBEPKOM
[IO/KEH MPeaycMaTpuBaTb BO3MOXHOCTb UX BbICKaNb3blBaHUA, YTOObI UCKIOUYNTL
[IOMOSNIHNTE/IbHOE Harpy>XeHne OCHOBAHWS 3aBMCalOLLUMMK CBASIMM, HAaXOAALWMMUCA Ha ydacTKe
ob6pasoBaBLLerocs nposasna nog dbyHAaMEHTOM.

6.11.10 Mpw HernyboOKOM 3aneraHnm KapcTyLNXCS FTPYHTOB AOMYCKaeTCs BO3BOAUTb
COOpYXXEHMWS Ha cBasx, Npope3atlLlmnx 3TU FPyHTbl U 3ar/yb/ieHHbIX B HEHapPYLUEHHbIE FPYHTbI Ha
rnybuHy He meHee 2 M.

Mpu pacyeTe cBali HEO6XOAMMO YUUTbIBATb AOMOMHUTENbHbIE YCUINSA, BO3HMUKAOLWMNE MpU
nepeMeLleHnn o6pyLLIAOLNXCS FTPYHTOB HAAKAPCTOBOM TOJILWM.

6.11.11 OCHOBHbIM pacYeTHbIM MapaMeTPOM Mpu NPOEKTUPOBAHUN MPOTUBOKAPCTOBOW 3aluUTbl
COOPYXXEHUW MpPU KapCTOBbIX MpoBanax SABASAETCSA pacyeTHbI AMaMeTp KapCcToBOro nposana. Ero
onpeaenieHne NpomsBoaaT C YYETOM (PU3MKO-MEXAHUUYECKUX XapaKTEPUCTUK MPYHTOB OCHOBAHUS U
Harpysku, nepeaaBaeMoli OT COOPYXKEHUS Ha OCHOBaHME.

OCHOBaHWEM COOPY>KEHWNI, BO3BOANMbIX Ha 3aKapCTOBaHHbIX TEPPUTOPUSX, MPUHMUMAIOT TOSLLY
rPYHTOB, r/1y6MHa KOTOPOW He MeHee r/1y6uHbI COKUMAEMON TONWM, U FNy6MHBbI PacnofioXeHns
opM MoA3eMHOro Kapcra, KOTopble MOTryT MPOABUTLCSA Ha 3EMHOMN MOBEPXHOCTY.

6.11.12 MNpwu KapcToBbIX AedopMaumsax B BUAe oceaaHNs NMOBEPXHOCTU peKoMeHAyeTCs
NPUMEHSATb METOAMKY pacyeTa COOPYXeHMn Ha noapabaTbiBaeMbix TeppuTopmax (nogpasaen
6.10) c yuyeToM cneumdukn KapcToBbix gedopMaLMin, CBA3aHHOMW C MEXaHU3MOM MUX MPOSBAEHNSA U
MPOAO/IKNTENBHOCTbIO.

6.11.13 lMNpwu pacdeTe HyHAAMEHTOB MOJIOXEHME BO3MOXHbIX KApCTOBbIX MPOBaJIoB Noj
COOpPYXEHMEM NMPUHMMAKOT UCXoaa U3 Hanbonee Heb6NaronpuUSTHOroO X BAUSHUSA Ha paboTy
coopyxeHus. Mpu 3ToM 0653aTesNbHbIM SBISIETCA pacHeTHOE MOJSIOXEeHMe npoBasna nog
KOJIOHHaMM, rnepeceyeHnsiMm CTeH, yriaMmm COOpyXeHun, B cepeamHe 60nblien n MeHbLleln
CTOpPOH.



6.11.14 PacueTt 0CHOBaHM/ COOPYXXEHUN, BO3BOAMMbIX Ha 3aKapCTOBaHHbIX TEPPUTOPUSAX, OOSIKEH
MnpoM3BOAUTBLCA B COOTBETCTBUK C TpeboBaHMaAMM pa3gena 5.

Mpn HaNNMUNN B OCHOBAaHMM COOPYXEHWUIA rPYHTOB CO Cneundu4ecknMm CBOMCTBaMm
(NpocafioyHbIX, HabyxaloWwmx 1 Ap.), 3aeralolnx Haj 3aKapCTOBaHHbIMU rpyHTamMu, cneayet
yunTbiBaTb TPEOGOBAHUSA COOTBETCTBYIOLWMNX pasaenos Hactosiwero Cr1.

6.11.15 lMNMpu Heo6X0AMMOCTM YCUITIEHUSI OCHOBAHWI U PYHAAMEHTOB CYLLECTBYOLNX COOPYXEHUN
cneayet npegycMaTpuBaTth:

06beMHEHME OTAENbHBIX (PYHAAMEHTOB B NMPOCTPaHCTBEHHO-PAMHbIE KOHCTPYKLUWK;

YCTpOVICTBO KOHCOJIbHbIX BbICTYMOB, MOACOB XECTKOCTUN U T.A.

3aKpenieHne rpyHTOB OCHOBaHMs;

3anosiHeHne (TaMnoHax) o6pa3oBaBLUNXCS MPOBasOB.

6.12 Ocob6eHHOCTN NPOEKTUPOBAHNS OCHOBAHWNI COOPYXXEHUN, BO3BOAUMbIX B CEMCMUYECKNX
panoHax

6.12.1 oCHOBaHMs1 COOPYXXEHUN, BO3BOAMMbIX Ha rijolagkax ceMcMMYHocTblo 7, 8 n 9 6annos,
OOKHbBI MPOEKTMPOBATLCS € ydeToMm TpebosaHuii CHull II-7.

B palioHax CEACMNYHOCTbIO MeHee 7 6ansioB OCHOBaHMS crieayeT NpPoOeKTUpoBaTh 6e3 yyeTa
CencMmyecKnx BO34ENCTBUN.

MpuMeyaHue - Mpu NPOEKTUPOBAHMM B CEACMUYECKUX palioHax B AOMOJIHEHWE K MaTepuanam
WH)XXEeHEPHO-reosIorMyeckmnx U3blCkaHnin HeobxoaMMO MCMNOJb30BaTh AaHHbIE CEMCMUYECKOro
MWUKPOPaNOHNPOBAHUS rJioLagKkmu CTponTenbCcTea.

6.12.2 NpoekTMpoBaHME OCHOBAHWI C YYETOM CEMCMUYECKUX BO3AENCTBUIA AOJSIXKHO BbIMONHATLCS
Ha OCHOBE pacyeTa Mo Hecyleln cNnocobHOCTN Ha ocoboe coueTaHme Harpy3ok, onpeaensieMbix B
cooTBeTCcTBMU C TpebosaHusaMmn CHuM 2.01.07, a Takxe CHull II-7.

MpeaBapuTenbHblie pa3Mepbl GyHAAMEHTOB A0OMNYCKaeTCs onpeaensiTb pacyeToOM OCHOBaHUM Mo
aedopMaumaM Ha OCHOBHOE codeTaHue Harpy3ok (6e3 yuyeta ceiCMMUYecKknx BO34eNCTBUIN)
cornacHo TpeboBaHusiM nogpasaena 5.5.

6.12.3 PacyeT OCHOBaHMI MO HecyLeln CNocCObHOCTM BbIMONHAIOT Ha AENCTBUE BepTMKaSbHOM

COCTaBNSAOWEN BHELLEHTPEHHOW Harpysku, nepeaaBaemMoit dyHAAMEHTOM Ha rpyHT, NUCXoAs U3
ycnosus

N, < Yc,eqNu,eq/Yn/ (625)

roe N, - BepTMKasibHas COCTaBNsaoWas pac4yeTHON BHELLEHTPEHHOM Harpy3km B 0CO60M
coyeTaHuu, KH;

Ny,eq - BEPTUKANbHAS COCTaBNAOLAN CUSTbI MPeAeSIbHOMO CONMPOTUBIIEHNS OCHOBaHMS Npu
OJHOCTOPOHHEM BbIMNOPE rPyHTa BC/IEACTBUE CENCMUYECKOro BO3AeNCTBUSA, KH;

Yc,eq - CENCMUYECKNA KO3 DULMEHT yCnoBuin paboTbl, NpuHNUMaemblin pasHbiM 1,0; 0,8; 0,6
COOTBETCTBEHHO ANng rpyHToB I, IT n III kaTeropuin No CEMCMUYECKNM CBOMCTBAM, KOTOpbIe
onpenensT B COOTBETCTBMU C knaccudukaumen CHull 11-7;

Yn - KO3Cb(bMLI,M€HT HaAEXHOCTU MO HAa3HA4YE€EHUNIO COOpPYXEHUA, HpMHMMaeMbIVI Mo ykasaHusam 5.6.2.

FOPU30HTasNIbHYIO COCTaBNAOLLYI Harpy3ku Fg,, KH, yunTbiBaloT npu pacyete dyHAaMeHTa Ha
CABUI MO NOAOLIBE NoWanblo A, M%, UCXoas U3 yCnoBUS



Fsa < (Yc,ea/vn)[Natg(er - Ae) + ciA], (6.26)
FA€ Yeeq, Yn W Ny - TO XXe, 4TO M B hopmyne (6.25);
@1 W C; - pacyeTHble 3Ha4YeHUs yrila BHYTPEHHEro TPEHUS U YAENbHOIO CLUEenIeHns;
A@ - NPUHMMAIOT B 3aBUCMMOCTM OT pacyeTHOW CENCMUYHOCTU:
7 6annos. - Ap = 2°, 8 6annos - Ap = 4°, 9 6annos - Ap = 7°.

6.12.4 MNpwn pacyeTe HecyLen crnocobHOCTU OCHOBAHMN, NUCMbITbIBAOLWMX CENCMUYECKNE
konebaHus, opaAnHaTbl 3MOPbI NpeaesbHOro AaBEHUS Po U Py, KMa, No KpasM NogoLWwBbI
dyHaoameHTa (pucyHok 6.10) onpenensioT no gopmynam:

. (6.27)
Po = Po +&yib(F, — kegF3), (6.28)

roe &q, &, &, - KoadduumeHTbl GopmMbl, onpegensemboie no gopmynam (5.31), Ho 6e3 yMeHbLLEHUS
ONVHbL | M WnpuHbl b nogowsbl dyHAAMEHTa Ha 3HAaYEHUS 3KCLEeHTpUCUTETA HArpy3oK;

Fi, F> n F3 - k0addunumneHTsbl, onpepensemole No rpadunkam pucyHka 6.11 B 3aBMCMMOCTHM OT
pacyeTHOro 3Ha4yeHus yria BHYTPEHHEro TpeHus ¢g;

W y; - COOTBETCTBEHHO pacUeTHble 3HaYeHUs YAeNbHOro Beca rpyHTa, kKH/M?, Haxoaswerocs
BbllLE N HUXe noAoLwwBbl dyHAAMeHTa (C YY4eTOM B3BELLMBAIOLLErO AENCTBUSA NOA3EMHBIX BOA A/
rPYHTOB, HaXoAsLWNXCA Bbille Bogoynopa);

d - rnybuHa 3anoxeHunsa pyHgameHTa, M, (B cny4yae HEOAMHAKOBOW BEPTUKAIbHOW MPUIPY3KK C
pa3HbIX CTOPOH yHAAMEHTa NPUHUMALOT 3HAaYEHNE, COOTBETCTBYHOLEE HAaUMEHbLLEN NPUTPY3KeE,
HanpuMep, CO CTOPOHbI nNoaBana);

Keq - KO3 PUMUMEHT, NpNHUMaEMbIN paBHbiM 0,1; 0,2 1 0,4 Npy CENCMUYHOCTK 10Laa0K
cTpouTenbcTea 7, 8 1 9 6annoB COOTBETCTBEHHO.

MNpuMeyaHne - B dpopmyne (6.28) npu F, < keF3 CieayeT npuHumaTth p, paBHoOE po.



PucyHok 6.10 - Dntopa npeaenbHOro AasneHns no4 noAowBson pyHAaMeHTa Npu CEMCMUYECKOM
BO34EeNCTBUK

PucyHok 6.11 - 'pacdmku onpegenenmsa koadpdumumeHTos Fi, F, n F; ana pacueta Hecylen
CNOCOBHOCTM OCHOBAHWUN B YC/IOBUSAX CEMCMUYECKUX BO3AENCTBUN

DKCLEHTPUCUTETbI PACYETHOW HArpy3Kku €,, M, 1 3Mopbl NpeaebHOro AaBNeHus e,, M,
onpeaensoT no ¢popmynam:

e, = MJ/N,, (6.29)
e = b(py - Po)/6(Pb - Po), (6.30)

roe N, n M, - BepTuKanbHas CoOCTaBsOLWAasa paCyeTHOM Harpysku, kKH, 1 MOMeHT, KH-M,
npueBeAeHHble K nogowse pyHaamMmeHTa Nnpn 0coboM CcoyeTaHMM Harpysok;

Po U Pp - TO Xe, UTo U B popMmynax (6.27) n (6.28).

B 3aBUCMMOCTM OT COOTHOLUEHUS MeXAY 3HaUYEeHUAMU e, U e, BEPTUKAJIbHY COCTaBJ/IAIOLLYO CUIbI
npeaenbHOro conpoTmeieHnsa ocHoBaHus Ny . , KH, npuHnMaloT:

npu e, < e, Nyeq = 0,5bl(py + po); (6.31)
npu e, > e, Nyeq = blpp(1 + 6e./b). (6.32)
(N3mMeHeHHasn pepakuus, Monp.2010)

6.12.5 lMpwu OeNCTBUM MOMEHTOB OT Harpy30Kk oco60ro couyeTaHusi B ABYX HanpaB/ieHUsX pacyeT
CeNCMOCTOMKOCTM OCHOBAHUS MO Hecylel CNoco6HOCTU JOMMKEH BbINOJIHATLCS pa3AesfibHO Ha
OEeNCTBME CUT U MOMEHTOB B KaXA0OM HanpasB/iEHUN HE3ABUCMMO ApYyr OT Apyra.



6.12.6 MNpn pacyeTte 0OCHOBaHUN U pyHAAMEHTOB Ha ocoboe coyeTaHMe HarpysoK C y4eTOM
CENCMUNYECKMNX BO3AENCTBUIN AOMYyCKAeTCs YaCTUYHbIA OTPbIB NOAOLWBbLI dyHAAMEHTA OT rpyHTa
Npu BbINOSHEHUMN CNEAYOLWMX YCIIOBUN:

- DKCUEHTPUCUTET €4 pacquHoH Harpy3skun He npeBblllaeT oAHoM TPETU WLNPUHDbI CbYHLI,aMeHTa bs
NJIOCKOCTU AeNCTBUSA onpokuabiBaroLero MOMeHTa,

- CUNy NpeaesibHOro CONpPOTUBIIEHNUS OCHOBAHMWS OMNpPEeAENnatoT ANs YCNOBHOro dyHAaMeHTa,
pasMep NoAoLWBbI KOTOPOro B HanpaBneHUN AeACTBUS MOMEHTa paBeH pasMepy CXKaTol 30Hbl b, =
1,5(b - 2e,);

- MaKCMMaJibHOE KpaeBoe AaBsieHne noa noaoLwBoOM (bYH,D,aMeHTa, Bbl4YMCN1EHHOE C YYETOM €ro
HEMO/IHOINo0 KOHTAaKTa C rpyHTOM, HE MpeEBbILLAET KpaEBOVI opAunHaTbl aMNpbl NpeaenbHOro
conpoTmBEHNA OCHOBaHWUA.

MakcuManbHOe pacyeTHOe AaBfieHre No nogowse pyHAaMeHTa onpeaenstoT no gopmyne
Pmax = 2Na/[31(b/2 - €4)] < py, (6.33)
roe N, 1 e, - To Xe, 4to n B bopmyne (6.29), npuyem e, > b/6;

3Ha4eHune p, onpegenstoT no dopmyne (6.28), HO ANa dyHAAMEHTA, UMEIOLWErO YCIOBHYHO
WNPUHY b..

Mpu e, > b/6 dopmyna (6.32) npuobpeTtaeT BUA
Nyeq = 0,5bclpy. (6.34)

6.12.7 TnybuHy 3anoxeHna dyHAAMEHTOB B rPpyHTax, OTHOCUMbIX MO UX CENCMUYECKUM
cBoricTtBaM cornacHo CHul I1-7 k I n II kaTeropusMm, rnpmHUMaroT, Kak NpaBuio, TakoM Xe, Kak n
ansa dyHAaMeHToB B HECEMCMUYECKMX palioHax.

Ha nnowaakax, cloXeHHbIX rpyHTaMu 111 kKaTeropumn no ceCMUYECKMM CBOWCTBAM,
peKoMeHAYeTCsl NpeAycMaTpMBaTb MEPONPUATUS MO YJIYULIEHUIO CTPOUTENbHbLIX CBOWCTB rpyHTOB
OCHOBaHUS A0 Hayana CTPOUTENbLCTBA.

Henb3s ncnonb3oBaTbh B Ka4eCTBe OCHOBAHUM CEMCMOCTOMKUX COOpPYXeHun 6e3 nposeaeHus
NpeanoCTPOEYHbIX MEPOMPUATUIN BOAOHACHILLEHHbIE rPYHThI, CNOCO6HbIE K BUBPOPAa3XMXKEHUIO.

6.12.8 MNpn HEBO3MOXHOCTU 3arnybneHns dyHAaMeHTOB 34aHMSA UM OTCeKa Ha OJAHOM YpOBHe B
ANCMNEPCHbIX FPyHTax AOMNYCTMMYHO Pa3HOCTb OTMETOK Ah noaowsbl coceaHMX dyHAaMEHTOB
onpefensT ucxoas us ycnosus (12.3), B KOTOpOM pacyeTHOe 3Ha4YeHue yria BHYTPEeHHEero
TPEHMUS rpyHTa AO0XKHO ObITb YMEHbLUEHO Ha BESIMUMHY A@, UMEIOLLYIO TE Xe 3Ha4YeHUs, YTo 1 B
dopmyne (6.26).

J1eHTOouYHble CDYHD,aMeHTbI MPUMbIKaOLWKNX yacTeln OTCEKOB 34aHMS AOSIKHbI UMETb OANHAKOBOE
3arny6neHme Ha NMpPoOTSAXEHUN He MeHee 1 M OT 0CaA04YHOro Wea. Cronbuatble CbYH,CI,aMEHTbI,
pa3faeneHHble oCaaO04YHbIM WWBOM, AOJ1XHbI pacnojiaratbCA Ha OAHOM YpPOBHE.

Ons 30aHni BbICOTOM 6onee NATU 3TaXeh peKoOMeHAYEeTCS YCTPOMCTBO NoABasibHOro 3Ta)ka noa
BCEM 34aHMEM WU ero oTCekaMmu.

6.13 OcobeHHOCTN NMPOEKTUPOBAHNS OCHOBAHWI COOPYXXEHUN, BO3BOAUMbIX BOIM3U MCTOYHNKOB
AVWHAMUNYECKNX BO3AENCTBUN

6.13.1 NMpoekTMpoBaHNE OCHOBAHWI COOPYXEHUN AOIKHO OCYLLECTBAATLCSA C YYETOM BO3MOXHbIX
ANHAMMNYECKNX BO3AENCTBUN:



a) OT CTauMOHapHOro 060py.ﬂ.OBaHMﬂ C AMHAMNYECKUMWN Harpyskamvi, yCTaHOBJIEHHOIO B
CyLLECTBYHOLWNX N MPOEKTUPYEMbBLIX COOPYXEHUAX,

6) OT aBTOMOGUIBHOIO M XXefe3HOA0POXXHOI0 TPAaHCNOpTa U METPOMNOSIUTEHA;
B) OT CTpouTenbHOro obopyaoBaHus;
r) OT NPOYMX UCTOYHUKOB (B3pbiBHblE paboTbl 1 T.4.).

MpoekTMpoBaHMe OCHOBaHMW NPU ANHAMUYECKNX BO3LENCTBUSAX NMPOU3BOAST HA OCHOBE
WHCTPYMEHTaNbHbIX U3MEPEHUI UM pacYeTHOro NporHo3a KonebaHun rpyHTa.

6.13.2 PacueT ocHOBaHUI MO Hecylen cNoCOOHOCTU BbIMOJTHSAIOT B TEX Xe ClyYasiX, KOTopbie
npeaycMoTpeHbl B 5.1.3, € y4eTOM 06BbEMHbBIX CUJT MHEPUMN N ANHAMUYECKMX Harpy3sok oT
COOPYXEHUS, AN KOTOPbIX NPUHUMAIOT Hanbonee HeBbIFOAHOE HanpaB/ieHue.

6.13.3 CpeaHee fasneHue oT CTaTUYECKMX HArpy3oK nog nogowson dyHAameHTa p, kMa, B
npeaenax 30Hbl, rae CKOpocTb konebaHuii NnoBepxHOCTU rpyHTa 6onee 15 MM/c (OT MMNYNbCHBIX
WCTOYHMKOB AMHAMUYECKNX BO3AENCTBUI) nnm 2 MM/C (OT NPOYMX MCTOYHUKOB), AOSIKHO
YAOBNETBOPSATb YC/IOBUIO

P < 1R, (6.35)

rAe v - KO3 MUUNEHT YCNOBU paboTbl FPYHTOB OCHOBAaHMS MpU AMHAMUUYECKUX BO3AENCTBUSIX,
MPUHMMaEMbIN AN MENKUX WU MblJIeBaTbIX BOAOHACILWEHHbIX NECKOB U MNHUCTbIX FPYHTOB
TeKy4Yel KOHCUCTEHUMU yoq = 0,7; ANS BCEX OCTasIbHbIX BUAOB U COCTOSIHUMA TPYHTOB Ycg = 1;

R - pacueTHoe conpoTuBNEeHME rpyHTa OCHOBaHus, Kla, onpeaensemoe B COOTBETCTBUM C
TpeboBaHusaMn 5.5.8.

6.13.4 [1na Menkumx u nbifeBaTbiX BOAOHACHIWEHHbIX NECKOB U MNHUCTbIX FTPYHTOB TEKYYel
KOHCUCTEHLUUN B Npeaenax 30H, yKasaHHbIX B 6.13.3, Heo6xoanmMo nponsBoAnTbL pacyeT
ONNTENbHbIX 0CaZ0K OT COBMECTHOIr0 AENCTBUSA CTAaTUUYECKMX U AMHAMUYECKUX HArpy3oK
(BMBpONON3yyYecTb). ITOT pacyeT AOMNYCKAeTCs NpouU3BOANTb B COOTBETCTBMW C nogpa3saenom 5.5,
rNpuHUMasi Npyv 3TOM YMeHbLUEHHble 3HayYeHusa Moaynen aedopMaumm rpyHToOB, KOTOPble A0SKHbI
onpenensaTbCs, Kak npaBuno, rno pesynbTaTaM UCMbITaHUN.

6.13.5 [1ng pacyeTa NMpOYHOCTN HECYLUNX KOHCTPYKLMUN COOPYXKEHMUIM C YYETOM UX YCTaNOCTH, a
TakXxe AN1s OUeHKM BbINOSIHEHMS TpeboBaHMIA CaHUTapPHbIX HOPM HEOHXOAMMO NPOBOAUTL pacyeT
KonebaHu CoOopy>XXeHU Npu ANHaAMUUYECKNX BO3LENCTBUAX C YYETOM B3aUMOAENCTBUSA C
OCHOBaHueM. [lonyckaeTcs MpUHUMaTh, YTO OCHOBaHWe obnagaeTt JIMHENHO-YNPYTruMm
CBOWCTBaMMU.

6.13.6 [ng BbinoaHeHMsa TpeboBaHMN pacyeTa OCHOBAHWIM NO HecyLlen cnoCobHOCTN M No
AedopmaumsiMm peKkoMeHAYyeTCsl CHUXATb NapaMeTpbl AMHAMUYECKUX BO3AENCTBUM B MX UCTOYHUKE
(3aMeHa TeEXHOIOMMYECKOro npolecca, NepeMeLLeHmne NCTOYHNKA, peryimpoBaHnue B UCTOYHUKE,
aKTMBHasa BMOpou3onsaumsa n Ap.) Uin Ha NyTsSxX pacnpocTpaHeHus KonebaHui oT NCTOYHMKA
(yCTpOICTBO 3KpaHOB B BMAE CTEHOK MW TPaHLIEN, n3MeHeHne Maccbl dyHaAaMeHTa-nNpueMHuKa
KonebaHum nnu XeCcTKoCTU ero OCHOBaHUA 1 Ap.). B AononHeHMe K yKa3aHHbIM MeponpuUaTUsaM
WKW B Ka4eCTBe CaMOCTOSATENIbHOMW Mepbl BO3MOXHO yBennyeHue 3arnybneHuna dyHaameHTa,
pa3MepoB ero rnoAowsbl U T.A4.

6.13.7 [ns cywecTBYOLWMX COOPYXXEHUIM NPpU MOSBNIEHUN BOIN3U HUX NCTOYHMKOB ANHAMUYECKMX
BO34ENCTBMUI, yKa3aHHbIX B 6.13.1, Heo6xoaMMO NpOBOAUTL pacyeThbl, yKa3aHHble B 6.13.3-
6.13.5.

7 OcobeHHOCTN NMPOEeKTUPOBAHMSA OCHOBAHWM ONOP BO3AYLUHbIX JIMHUIA 3neKTponepeaa4m



7.1 TpeboBaHusa HacTosiWero pasaena A0MKHbI coboaaTbCsl NPU NPOEKTUPOBAHMM OCHOBaHWUM
0onop BO3A4YLUHbIX JIMHUI 351eKTpornepenaym 1 onop OTKPbITbIX pacnpeaenuTenbHbIX NoACTaHUNI
Hanpsh>keHueMm oT 1 KB 1 BblLe.

Mo XxapakTepy Harpy>XeHus onopbl NoApa3faensaioT Ha NPOMEXYTOUHbIe, aHKepHble, YrnoBble n
cneunanbHble, NPpUMEHAEMbIE Ha 6onbLmnX nepexoaax.

7.2 PacyeTHble XapaKTEPUCTUKN rPyHTOB AOJKHbI yCTaHaBAINBATBCSA B COOTBETCTBUMN C
TpeboBaHuaAMM nogpasgena 5.3.

Mpun pacyeTe 0CHOBaHWI No AedopMaLmaM 3HaYeHne KO3 dULMEHTa HAAEXKHOCTM MO FPYHTY q
[OMyCKaeTcsi MPUHUMaTb PaBHbIM eaMHuLUE. s MacCoBbIX OMOP HOPMAaTUBHbIE 3HAUEHUS
XapaKTEPUCTUK AOMYCKAETCA NpMHMMATb Mo TabauMuaM npunoxeHusa [, NpuYeM 3Ha4YeHus C,, ¢, 1
E rMMHAUCTBIX TPYHTOB C nokasaTtenem Tekydectu 0,75 < I, < 1,0 cneayeT npuHUMaThb Mo
pe3ynbTaTaM UCMbITaHWIA FPYHTOB.

PacueT ocHOBaHMI N0 HecyLwen cNoCobHOCTU cneayeT BbINOJHATbL NPU 3HAYEHUAX

KO3 ®dULMEHTOB HALEXHOCTM MO IPYHTY yq ANSA: MIOTHOCTU pryg = 1; yrna BHYTPEHHEro TpeHus
oryg = 1,1; yA€NbHOro CLUEnIeHns cryg = 4 - B neckax, yg = 2,4 - B cynecax npu I < 0,25,
CYrnnHKax v randax npu I < 0,5; yq4 = 3,3 - B OCTaNbHbIX MNHUCTbIX IPYyHTaXx.

7.3 PacyeTt ocHoBaHui No aedopMaumsiM U HecyLlern CNOCOBHOCTU AONXKEH NMPOM3BOAUTLCSA AN
BCEX pexummoB paboTbl onop. AMHaMMUyecKoe BO3AENCTBME NOPbLIBOB BETPA HA KOHCTPYKLUMUIO
onopbl YYUTbIBAKOT NNLWb NPU pacdeTe OCHOBAHMIN NO HECYyLLEen CoCObHOCTH.

MpeaenbHble 3HAYEHUS 0CaZOK U KpeHa oTAeNbHbIX 6/10K0B (DYHAAMEHTOB MPU UX 3arpy>XXeHumn
CKMMaLWMMN Harpy3KaMu crefyeT npuMHUMaTb No npunoxexuto E.

7.4 PacyeT OCHOBaHWI, C/IOXEHHbIX MYYUHUCTbIMU rPyHTamMu, Nno HecyLlen cnocobHOCTU A0KEH
BbIMOMHATLCS C YYETOM OZJHOBPEMEHHOI0 AENCTBUS CU MOPO3HOIO MyYEHUS, MOCTOSHHbIX U
ONUTENbHBIX BPEMEHHbIX Harpysok. PacueT ocHoBaHUIM onop Ha OAHOBPEMEHHOE AENCTBUE CUSI
MOPO3HOIo NyYEeHUS U KPaTKOBPEMEHHbIX Harpysok (BETpPOBbIX U OT 06pbiBa NPOBOAOB) HE
TpebyeTcs.

7.5 PacuyeTt oCHOBaHWl BblAeprnBaeMbix GyHAAMEHTOB M @HKEPHbIX MIUT No agedopMaumnam MOXeT
HEe BbINONHATLCS, €CNX BblAeprueatollas cuia LeHTpaabHa No OTHOLIEHUIO K NOAOLIBE
dyHAaMeHTa (aHKepHOM nauTe) n cobntogaeTcsa ycnosme

(F, = GhcosB) <yc Ao (7.1)
roe F, - HopMaTMBHOE 3Ha4YeHUe BblaeprmBatowen cunbl, KH;
G, - HOpMaTUBHOE 3Ha4YeHne Beca PyHAAMEHTa MM NAUTLI, KH;
B - yron Hak/oHa BblAEpPrMBaKOLLEN CUITbl K BEPTUKAIK, rpaa.;

Ye - KO3 durumeHT ycrnoBuii paboTbl, onpeaensieMblii B COOTBETCTBUM C 7.6;

- pacyeTHOe conpoTuBaeHune rpyHTa obpaTHol 3acbkinkn, klMa, npuHMMaemoe no Tabnuue .10
npunoxenusa ;

Ap - Nnowaab NPOeKUMN BEPXHEN NOBEPXHOCTM (DyYHAAMEHTA Ha NJIOCKOCTb, NEPNeHANKYNAPHYIO
NMHUW AeNCTBUS BblAepruBatoLLein cunbl, M2,

7.6 KoadduumneHT ycnosuit paboTsl y. B popmyne (7.1) NpUHUMAIOT PaBHbIM: y¢ = Y1Y2Y3Y4, FAE 1 =
1,2; 1,0 n 0,8 - ansa onop c 6a3on B (paccTtosaHne Mexay oCcsaMu OTAeNbHbIX PYyHAAMEHTOB),
paBHon 5, 2,5, n 1,5 M; Npy NpoMeXyTOYHbIX 3Ha4YeHUsx. B 3HaueHne y; onpeaensior
WHTeprnonsumen; y, = 1,0 Ang HopManbHOro n y, = 1,2 - Ans aBapumMHOro U MOHTAXHOIro PexuMoB



pabotbl; y3 = 1,0; 0,8 1 0,7 - Anst onop COOTBETCTBEHHO: MPOMEXYTOUYHbIX MNPSAMbIX,
NPOMEXYTOYHbIX YII0BbIX, aHKEPHbIX U @aHKEPHO-YII0BbIX, KOHLEBbIX, MOPTanoB
pacnpegenuTesnbHbIX YCTPOMUCTB, cneunanbHblX; y4 = 1,0 n 1,15 - COOTBETCTBEHHO AN:
rpnboBUAHBIX PYHAAMEHTOB U @aHKEPHbIX MANT ONOP C OTTAXKAaMW, CTOMKM KOTOPbIX 3alleMsieHbl B
FPYHTE; @aHKepHbIX NAUT ONop, CTOMKM KOTOPbIX LUAPHUPHO onepTbl HA MYHAAMEHTbI.

7.7 PacyeTHoe conpoTuB/ieHME FpyHTa OCHOBaHMS R noa noAoLWwBOM CKaTo-ONpOKNAbIBAaEMbIX
dyHaameHTOB onpeaenatoT no dopmyne (5.5) npn koadpbuumeHTe v, = 1.

Hanbonbliee faBneHWe Ha rpyHT NoA Kpaem noAoLWBbl pyHAAMeHTa Npu AENCTBUN BEPTUKANbHOM
CKUMAKOLLLEN N FTOPU3OHTAsNbHbIX HAarpy3oK B OAHOM UKW B ABYX HanpasfieHUSAX He LOSIKHO
npesbiwaTtb 1,2R.

7.8 PacuyeTt ocHoBaHuii no gecdopMaumsiM NpyM COBMECTHOM BO3AENCTBUM Ha YHAAMEHT
BepTUKabHbIX (CKUMAKOLWUX UM BbIAEPTUBAKOLNX) U FTOPU3OHTAsNbHbIX YCUIMI CBOAUTCS K
COb6N0AEHMI0 B KaXKAOM HanpasieHnn AENCTBUSA rOPU30OHTANbHOM CUMbl YC10BUS

F <Fg, (7.2)

roe F u Fr - COOTBETCTBEHHO NpUBEAEHHas AECTBYIOLLAs U AONYyCKaeMash ropM30HTasIbHbIE CUSIbI
Ha ypoBHe Bepxa ¢yHAaMeHTa, KH.

3HaveHune Fy NMPUHNMAIOT KaK MEHbLLUEE N3 ABYX PACHETOB: NpU ONpPOKMAbIBAHUN CO CXATUEM U
npun onpoknabiBaHM C BblAEPrMBaHUNEM.

7.9 OcHoBaHue n dbyHAaMeHT CTOEYHOIN OMopbl A0NXKHbI YAOBNETBOPATb TpeboBaHUAM pacyeTa no
aedopmaunsam

B <Bu (7.3)

rae B - yron noBopoTa CTOMKM Ha YpPOBHE MOBEPXHOCTU FPyHTa Nnoj BO3AenCcTBUEM
rOpU30HTaNbHbIX CU/T 1 MOMEHTOB, paa.;

B, - NpeaenbHo AOMyCTUMOE 3HauyeHWe yria noBopoTa, paa.

3HauyeHune B, Npu AeNCTBUMN ONPOKUAbIBAOWNX HArpy30K He AO/MKHO NpeBbIWaTh, Kak npasuno,
0,01 paa. B neckax naoOTHbIX U CpeaHen MNOTHOCTU, @ TaKXe B MUHUCTbIX rpyHTax npun I, < 0,5 B
cnlyyae yCTaHOBKMW nepepn CTOMKOM He MeHee o4HOro purens gonyckaetcs B, < 0,02 paa. ¢
o6s3aTenbLHOM NPOBEPKON CTOHMKM Ha MPOYHOCTD.

7.10 PacueT ocHoBaHmi i NO HeCyLWwen CNoCO6HOCTN Npu AenCTBMK Ha dyHAAMEHT (aHKEepHYto
NANTY) BblAEPrnBatOWEN HAarpy3Ku NPon3BOAST UCXOASt U3 YC/10BUS

(F - vGncosB) < ycFy,a/vn, (7.4)
roe F - pacyeTHOe 3HadeHne Bblaeprueatowen cubl, kH;
¥¢ - KO3 PUUNEHT HaAEXHOCTU NO Harpy3ke, NpMHMUMaeMblin paBHbiM 0,9;
G, - HOpMaTMBHOE 3HaueHune Beca dyHaameHTa (NauTol), KH;
f - yron HaknoHa BblAeprmBaroLlen Cubl K BEpTUKanu, rpaa.;
Ye - KO3 PUUMEHT ycnosuii paboTbl, NPUHUMAEMbIN paBHbIM eANHMULE;

Fua - CMna npeaenbHOro CONpoTMBAEHNS OCHOBaHMUS BblAepruBaeMoro gyHaameHTa, kH,
onpegensemas rno 7.11;



Yn - KO3 DULUMEHT HAAEXKHOCTM MO HA3HAYEHMIO, MPUHMMaeMbI paBHbIM A4/ OMNop:
NPOMEXYTOUYHbIX MNpsiMbIX - 1,0; aHKEpHbIX NpsAMbIX 6€3 pa3HOCTU TSXKeHUN - 1,2; yrnoBbix
(NPOMEXYTOUHbIX N @aHKEPHbIX), @aHKEePHbIX (MPSIMbIX U KOHLEBbIX) C Pa3HOCTbIO TSXKEHWN,
NnopTasnioB OTKPbITbIX pacnpeaesMTenbHbIX YCTPOUCTB - 1,3; cneunanbHbix- 1,7.

7.11 Cuny npeaensHOro ConpoTMBIIEHUS OCHOBaHUA BblAeprmBaeMoro gyHgameHTa Fy,, KH,
onpeaensaT no dopmyne

Fua = vor(Vbr = VF)COSB + Co[A;C0S(9o - B/2) + A,c0s(9o + B/2) + 2Asc0S¢q], (7.5)
rOe yur - PaCYeTHOE 3HaYeHMe yAeNbHOro Beca rpyHTa obpaTHOM 3acbInKuy, KH/M?;

Vs - 06beM Tena BbinMpaHus B (popMe yceyeHHoN nupamuasl, M, o6pasyemoii NI0CKOCTSMM,
NPOXOASLLMMUN Yepe3 KPOMKWN BEPXHEW NOBEPXHOCTU pyHAAMeHTa (NUTbl) U HAKNOHEHHbBIMU K
BEpPTMKaNW NoA yrnamu 9; paBHbIMK:

Y HUXHEN KPOMKU 91 = ¢ + B/2;

y BepxHeii KpoMKM 9, = ¢q - B/2;
y 60OKOBbIX KPOMOK 83 = 94 = ¢q;

V¢ - 06beM yacTu pyHAaMeHTa, Haxoaslleics B npeaenax Tena Bbinvpanus, M>; Ans aHKepHbIX
AT NPUHUMAOT pPaBHbIM HYJHO;

A;, A, A; - NNOWAAN rpaHeit Tena BbINUpaHns, M2, UMEIOLLNX B OCHOBAHMM COOTBETCTBEHHO
HUXXHIOKO, BEPXHIOO U 6OKOBble KPOMKK BepxHen NoBepXHOCTU pyHAaMeHTa (NNuThbl);

Co U ¢y - pacUYeTHble 3HAUYEHUS yaAenbHOro cuenneHus, klfa, n yrna BHyTPEHHEro TPEHUS FpyHTa
obpaTHOI 3acbInkn, rpag., NpUHUMaeMble paBHbIMU:

Co = MC1; ¢o = Moy, (7.6)

3[€ECb Cj, @; - PaCYETHble 3HAUYEHUSI COOTBETCTBEHHO YAENbHOMO CLEMNIEHUS U Yrila BHYTPEHHEro
TPEeHUs rpyHTa NpMPOAHOIro CIOXEHWUs, onpeaesisieMble B COOTBETCTBUU C 7.2;

n - KoadduumeHT, NnpuHMMaeMbin no Tabnmue 7.1.

Tabnuuya 7.1

KoaddurumeHT n Npm NIOTHOCTHU

o 3
FPYHTbI 06PaTHOM 3acbINKu FPyHTa 3acbinkm, T/m

1,55 1,7

[Meckn, KpoMe MnblNeBaTbIX BAAXHbIX U HAaCbIWEHHbIX 0.5 0.8
BOAOM ! !

nMuHucTble MpyHTBI NpU NOKa3aTene tekyyectun I < 0.4 0.6
I I

0,5

MpuMeyaHue - 3HadeHne KoadduLMeHTa n ANS NblIeBaTbiX MNECKOB BAAXHbIX U
HacbILWEeHHbIX BOAOW, MINH U CYI/IMHKOB NMpw nokasartene Tekyvectn 0,5 < I, <0,75u
cynecert npu 0,5 < I} <1 AonXHO 6bITb NOHUXEHO Ha 15%.

7.12 lNpu pacyeTe NO HecyLen CNOCOObHOCTM OCHOBAHU CTOEYHOW OMNOpbl 3aA4efika onopbl
cuyMmTaeTcsa yCcTonumBom, ecnm obecneymBaeTcs ycnosue

Fo < YCZFHU/Yn/ (77)



roe F, - pacueTHas ropM3oHTasibHas cMia Ha OTMETKE MOBEPXHOCTU FPyHTa, MosyyeHHas B
pesynbTaTe pacyeTta onopsbl, kH;

Ye2 - KO3 DUMUMEHT ycnoBui paboTbl 3aKpenneHuns, NpuHnuMaemblii no Tabnuue 7.2;

F.. - NpeaenbHas ropM3oHTanbHasa cuna, NpUIoXKeHHasa Ha BbicoTe H, onpeaenseMas pacyeTomMm,
KH;

Yn - KO3 MDOUUMEHT HAAEXKHOCTU, NPUHUMaeMbin no 7.10.

Tabnuua 7.2

3HaueHune koadduumeHTa ycrnosuii paboTbl 3aKkpensieHns v, B

FPYHTHI rPyHTax co CTPYKTYypoOW

HapyLUEeHHOM HeHapyLleHHOM
Meckn:
'prngle ' 1,05 ' 1 '
'cpep,HeVl KPYMHOCTU ' 1,1 ' 1 '
'MenKme ' 1,1 ' 1 '
II'IbIJ'IEBaTbIe ' 1,15 I 1,05
Cynecwu:
1,<0,25 ' 1,3 ' 1,2
I > 0,25 ' 1,4 ' 1,3 '
CyrnnHku:
1,<0,25 ' 1,25 ' 1,15
0,25<1,.<0,5 ' 1,4 ' 1,25 '
1. >0,5 ' 1,4 ' 1,25 '
[NWHbLI:
1,<0,25 ' 1,5 ' 1,3 '
0,25 <1,<0,5 ' 1,5 ' 1,3 '
1.>0,5 ' 1,5 ' 1,4

Mpu pacuyete ocHoBaHMs pyHAAMEHTa CTOEYHON OMNOpbl BCE AEUCTBYIOLLUNE HA ONOPY Harpy3ku
Ka)kAoro coueTaHus 3aMeHsIIOT culaMu: nonepeyHon F,, NpunoxeHHon Ha BbicoTe H = M/F, oT
OTMETKM NOBEPXHOCTU 3eM/IN, N BEPTUKaANbHON F,, NpNNOXXEHHON Ha OTMETKEe MOAOLBblI CTOMKM.
Harpysku M, F,, n F, npuHnuMatloT no ycunmsiM, 4eNCTBYIOWNM B CEYEHNN CTOMKM Ha OTMETKE
MOBEPXHOCTU rpyHTa, NMONYYEHHbIM B pe3ysibTaTe CTaTUUYECKOro pacyeTta onopsbl.

7.13 PacueT ocHOBaHMi CTOEUYHbIX OMOP C OTTAXKAMN U CTOEK NOPTaNOB C BHYTPEHHUMU CBA3SAMMU
Ha BAaB/IMBaHME BbIMOJIHAKOT MO HecyLlen cnocobHoCTU no dopmyne

Fec <v.RA/yg, (7.8)

roe F. - pacueTHas ckumalowas Harpyska Ha oTMeTKe MoAowWBbl CTOMKN, KH; ans
NMPOMEXYTOUHbIX ONOP PacUYeTHYH Harpy3Ky U3 COYeTaHWt C KpaTKOBPEMEHHbIMU Harpy3kamm
NpUHUMaLOT € KoaddurumeHToM 0,6 ANS CBEpJIEHbIX KOT/I0OBAHOB; B OCTaslbHbIX C/y4Yasx
NMPUHUMAIOT MOJSIHOE 3HAYeHue;

Ye - KO3 durumeHT ycnosuii paboTbl, paBHbI 1;

R - pacueTHOe conpoTmBieHME rpyHTa OCHOBaHMS Npu ocagke CTOMKK 5 cM, npnHuMaemoe rno
Tabnuue 7.3, kMa;



A - nnowaab noAowsbl GpyHAAMeHTa, M%, NPUHMMaIOT PaBHOM MMOLAAN NOAOLBbLI CTOMKM NpU
YCTaHOBKE CTOMKW B CBEPJIEHbIV KOT/IOBaH W 3aAeNKe nasyx rpaBUMHO-NecYaHoOm CMeCbo nnm
KPYMHbIM MECKOM, a TakXe B KoMaHble KOT/10BaHbl 6€3 ONOpHON NANTLI; NPU YCTAaHOBKE CTOMKMK B
CBepJieHbl/ KOT/IOBAH M 3amnosiHEHMM Na3yX 6eToHMpoBaHMeM nowanb A NMPUHUMAOT PaBHOWM
naowaamn KoTioBaHa;

Yg = KO3 DOULMEHT HAAEXHOCTN MO rPyHTY, paBHbIn 1,3.

Tabnuua 7.3
[pyHTbI PacueTHoe conpo;nmasneHme rpyHta R,

Meckn:
IrpaBeJ'IMCTbIe ' 6500
'prnHue ' 5200
'cpep,HeVl KPYMHOCTH ' 3900 '
Menkue ' 2050 '
nbinesaTble ' 1300 '
'Cynecw: '
I.<0 ' 2050
0<I <1 ' 300 '
CYrMHKM U TAUHBI
' 0 ' 5850 '
' 0,10 ' 4700 '
' 0,20 ' 3600 '
npw I, paBHOM 0,30 ' 2300 '
' 0,4 ' 1600

0,50 ' 1300

0,60 ' 800
' 0,75 ' 400 '

8 Oco6eHHOCTM NPOEKTMPOBAHNS OCHOBAHMN U PYHAAMEHTOB MasiodTaXHbIX 34aHUI

8.1 MonoxeHnsa pasaena pacnpocTPaHAOTCSA Ha Masio3TaXkHble XUble N CafoBble A0Ma,
0obLLecTBEHHbIE 3aHNS, NPOM3BOACTBEHHbIE CEIbCKOXO3SNCTBEHHbIE 34aHUS, rapaxu 1 apyrme
MasIo3TaXHble 3[aHUA N COOPYXEHUS.

3Tn 34aHUSA MOTYT BO3BOAUTLCA Ha Mano3arny6/eHHbIX U He3arNy6neHHbIX dyHAaMeHTax.
8.2 PekoMeHAayeTCs NpUMEHATb cneayowme Tunbl GyHAAMEHTOB:

a) (bYHLI,aMeHTbI Ha eCTeCTBEHHOM OCHOBaHuu (ﬂeHTOl-IHbIe, CTOJ'I6LIaTbIe, NINTHbIE, LWeneBblie U
Aap.);

6) dpyHAAMEHTbI Ha JIoKasIbHO YM/IOTHEHHbIX OCHOBaHMsIX (B BbITpaMboOBaHHbIX UK
BbILUTAMMOBAaHHbIX KOT/I0BaHax, 3abueHble 6110ku n ap.);

B) KOpPOTKME CBaMu.

8.3 B 3gaHuMsAX C HECYyLWMMM CTEHAMWN PEKOMEHAYETCS NMPUMEHSATL NPEMMYLLECTBEHHO (DYHAAMEHThI
Ha ecTeCTBEHHOM OCHOBaHWUK (NIeHTOYHbIE, cTosI6YaTble, WeneBble 1 Ap.).



B CNoXHbIX MHXEHEepHO-reonorndyeckmx ycnosuax (cneuudunydeckue MpyHTbI, BbICOKUN YPOBEHb
NoA3eMHbIX BOA U ApP.) MOTYT 6blTb MCNONb30BaHbl TUMbl PyHAAMEHTOB, YKa3aHHble B 8.2, 6) 1 B).

8.4 B 34aHMAX CTOeUYHO-6a/104HOM CXeMbl U NMpu 6e3pOCTBEPKOBOM ONMPAHUM CTeH cneayeT
NPUMeHATb cTonbuyaTbie MyHAaMeHTbl (Ha eCTeCTBEHHOM WU NOKafibHO YMIOTHEHHOM OCHOBaHMNK)
WM KOPOTKMNE CBau.

8.5 [1ns 3a4aHMii 6e3 NoABasioB PEKOMEHAYOTCS Masno3arny6ieHHble dyHAAMeHTbl, YCTpavBaeMble
B C/I0€ CE30HHOMPOMEP3atoLLEro rpyHTa.

TN 1 KOHCTPYKUKUSA Mano3arny6neHHoro ¢pyHaamMeHTa u cnocob noAroTOBKW €ro 0CHOBaHMUSA
3aBUCHAT OT CBOWCTB rPyHTOB OCHOBa@HMSA U CTEMEHU UX MYUYUHUCTOCTH.

8.6 MNpu npoekTMpoBaHuu ManosarnybneHHbix GyHAAMEHTOB Ha MyYUHUCTbIX TPYHTax, B TOM
yucne SI0KanbHO YNNOTHEHHbIX, 0653aTenbHbIM ABASETCA pacyeT UxX OCHOBaHMW No gedopMauunam
nyvyeHusa (cMm. nogpasgen 6.8).

8.7 Mpu cTpouTenbCTBE Ha NPaKTUUYECKU HEMYUYMHUCTbIX FPYHTAX HECyLUNEe d/1IeMeHTbI
Mano3sarnybneHHbIX U He3arnybsieHHbIX PyHAaMEHTOB yK1aAblBalOT Ha BblpaBHMBAIOLLYHO
NOACHINKY U3 Necka, Ha NYYMHUCTbIX FPYHTax - Ha NOAYLIKY M3 HEMYYMHUCTOro MaTepuana (necok
rpaBesiuCTbii, KPYNHbIA UK CpeaHen KPpYnHOCTM, Menkui webeHb, KOTenbHbIN Wnak 1 ap.). B
Heob6XoAMMbIX Cny4dasx Ans yBESMYEHUS pacyeTHOro CONpPOTUB/IEHMS TPYHTa OCHOBAHMUS
LenecoobpasHo npegycMaTpmBaTb YCTPOMCTBO NecyaHo-webeHoUYHON (NecyaHo-rpaBUInHON)
noayLwKkn (CMecb necka KpyrnHOro unm cpeaHen KpynHoctn - 40%, webHsa wnu rpasus - 60%)

8.8 B 3aBMcMMOCTK OT cTeneHun nyuymHncToctn rpyHta (FTOCT 25100) ocHOBaHUS SIEHTOYHbIE
ManosarnybneHHble dyHAAMEHTbI clieAyeT yCcTpamBaTbh) Ha NPaKTUYECKU HEMYYMHUCTBIX U
Ccnabony4YmHUCTBIX rPyHTax - n3 cbopHbIX 6eTOHHbBIX 6/10KOB, yknaabiBaeMbix 6€3 coeanHeHus
mMexay coboit;

6) Ha cpeaHe- U CUIbHOMYYMHUCTBIX FPYHTaX - U3 COOPHbIX Xene3obeToHHbIX 6710KOB,
coaepxalimx BbiMyCKM apMaTypbl (BbiMyCKU coceaHnX 6/10KOB COEANHSIOT, CTbIKK
3aMOHONYMBalOT 6€ToHOM),

B) Ha Ype3MepPHOMYUMHUCTbIX FPYHTax - U3 MOHOMIMTHOMO Xene3o6eToHa.

8.9 C60pHO-MOHONUTHbLIE U MOHONUTHbLIE DYHAAMEHTbI BCEX CTEH AO/IKHbLI BblTh XECTKO CBsi3aHbl
Mexay coboli  06beaMHEHbl B CUCTEMY MEPEKPECTHbIX NEHT.

8.10 MNpu CTPOUTENLCTBE Ha CUITbHO- M YPE3MEPHOMYUYMHUCTBIX FPYHTAX Npu HeAOoCTaTOYHOM
YECTKOCTU CTEH C/IeAyeT NPOU3BOANUTb UX YCUNEHNE apMUPOBAHHbLIMU NN Xene306eTOHHbIMK
nosicaMu, ycTpamBaeMbiMy B YPOBHE NEPEKPLITUIA U Hal NPOEMaMM BEPXHEro aTaxa.

8.11 Mano3sarnybneHHble ctonbyaTble pyHAAMEHTbI Ha CpefHe- , CUTbHO- U
Ype3MEepHOMYYUHUCTBIX FPYHTaX AO/KHbI 6bITb CBA3aHbl C GyHAAMEHTHbIMK 6ankamum,
06beAMHEHHBbIMU B €4UHYI0 CUCTEMY.

8.12 Mpwn ycTporicTee cTtonbyaTbix GyHAAMEHTOB Ha MYyYUHUCTBIX TPYHTax Heo6xoaMmMo
npeaycMaTpmBaTb 3a30p MEXAY HWXHEN rpaHbio, dyHAAMeHTHbIX 6anoK M NIaHUPOBOYHOM
MOBEPXHOCTbIO MPYHTA, BE/IMUMHA KOTOPOro 4o/HkHa 6biTb HE MeHee pacyeTHon aedopmaunm
nydyeHus (nogbema) HeHarpyXeHHOro OCHOBaHMS.

8.13 Mpn HanMunM YpeaMepHO NYUUHUCTbIX TPYHTOB WU 3HAYUTENbHON YYBCTBUTENbHOCTU 34aHUN K
HEpaBHOMEPHbLIM AedopMaLnsaM peKOMeHAYETCA CTPOUTb UX Ha Mano3aryb/ieHHbIX U
He3arnyb6neHHbIX MOHO/IUTHbIX XKEe1e306€TOHHbIX MINTaX, Nojd KOTOPbIMU yCTPanBatoT NOAYLLIKA U3
HEMy4YMHUCTbIX MaTepuasoB.

8.14 MNpwn BbITpaMb0BbIBaHUM (BbILUTAMMNOBbLIBAHWUN) KOT/I0BaHOB U 3abuske 610K0B
peKoMeHAyeTCsl UCNOoAb30BaTb MyHAAMEHTbI B hOpMEe yCeYeHHOMW NnupaMmmnabl C YriioM HaKNOHa



60KOBbIX rpaHen Kk BepTukanu 5-10°. Jonyckaetcs dyHAAMEHTbl 3aKaablBaTb B CE30HHO-
npoMep3atoLLeM Coe rpyHTa.

8.15 [Anga 3paHnii ¢ HEeCYyWMMN CTeEHaAMN PEKOMEHAYETCA NMPUMEHATb OAHOPAAHOE pacCnoJiIoXXeHUNe
3abmBHbIX 6/10KOB U nMpaMunaaznbHbIX cBal c HanpﬂraeMoﬁ apMaTypoﬁ, a TaKXe KOpPOTKMe cBaun
pPasZINYHbIX TUNOB U Cnoco60B U3roTOBNEHMUS.

9 Oco6eHHOCTM NPOEKTUPOBAHNSA NOA3EMHBIX COOPYXEHUN

9 1 MNMoa3eMHble COOPYXEHUS B 3aBUCUMOCTU OT COOTHOLLEHMS OCHOBHbIX pa3MepoB noapasfenstor
Ha NIMHelHble (MPOTSXXEHHbIE N KOMMAKTHbIE).

9.2 K noa3eMHbIM COOPYXEHMSIM, BO3BOANMbBIM OTKPbITbIM CNOCOH60M, OTHOCSIT YyCTpanBaeMmsble:
- B KOTJI0BaHax 6e3 orpaxaarowmx KOHCTPYKUMiA,

- B KOT/JIOBaHax C MCMNOJSIb30BaHMEM BPEMEHHbIX OrpaxaaroLwmx KOHCTPYKUMI (LUNyHTOB, 3abmpok,
HarefbHbIX KpenaeHnn 1 np.) U NOCTOSHHbIX OrpaXKAaktoLnX KOHCTPYKUNI ("CTeHbl B rpyHTE",
bypoceKkyLmxcs ceai n np.);

- B KOT/IOBaHax C UCMoJib30BaHWEM CreunasbHbiX CNoCOB0B CTPOMTENLCTBA (3aMOpaXxmnsaHms
rPYHTOB, 3aKpernyieHnsi FPYHTOB U Np.);

- CNocoboM oMnycKHOro Konoaua.

9.3 O6BbEMHO-MTAHMPOBOYHbIE peLleHNs NOA3EMHbIX COOPYXEHU AOKHbI YUUTbIBATb
KOHCTPYKTUBHbIE N TEXHOOrMYeckne ocobeHHOCTN YCTPOMCTBA COOPYXKEHMUS.

KOHCTpYKTUBHbIE pELLUEHUSI HAA3EMHbIX COOPYXEHUM AOMKHbI o6ecnedunBaTb UX reOMeTPUYECKYHO
HEU3MEHSIEMOCTb, Hanbonee, 6,1aroNpUSATHYHO, CTAaTUYECKYO paboTy, YCTOMUYMBOCTb MOJSTOXKEHUS U
¢dOpMbl, MPOYHOCTb.

9.4 MporpaMMa UHXEHEPHO-TeoIOrMYECKUX U3bICKAHWUI AJ1S NMPOEKTUPOBaHUS, NOA3EMHbIX
COOpYXeHuin I ypoBHS OTBETCTBEHHOCTM A0/1)KHA COCTaBAATbLCSA C NPUBNEUYEHMEM
cneumanmM3upoBaHHbIX OpraHusaumi.

9.5 Mpn MHXKEHEPHO-FEONOMMYECKUX N3bICKAHUSX AOSKHbI 6biTb, BbISIBJIEHbI U U3YYEHbI:
- TEKTOHUYECKUE N 3aKapCTOBaHHbIE CTPYKTYpPbl, paspblBHble M CKNagyaTble HapyLleHus,

- OXXKMaaeMble BOOAONMPUTOKU B KOT/IOBAHbl N NOA3EMHbIE Bblpa6OTKVI, BE/IMYNMHA Hanopa B
rOpnU3oHTax NoA3eMHbIX BOA, Ha/InM4ne U ToJlMHa BOAOYMNOPOB U UX yCTOl‘/‘I‘-IVIBOCTb npoTuB
npopbiBa HanopHbIX BOA4,;

- HanM4yMe U pacnpocTpaHeHWe rpyHToB, 06/1a4aoWmX NabIByHHbIMW, TUKCOTPOMHBLIMU U
cy(hdPO3NOHHBIMMN CBOMCTBAMU U BUOBPOMNON3y4ecTblo;

- HanMuymMe U MecTOomnoJsIOXKEHNE NOA3EMHbIX COOPYXXEHWUIA, NoABaNoB, TOHHENEN, UHXKEHEPHbIX
KOMMYHMKaLWI, Konoaues, NOA3EMHbIX BblpaboTok, 6ypOBbIX CKBaXWH U Np.;

- AMHaMU4YecKne BO3AENCTBUS OT CYLLECTBYIOLLNX COOPYXEHUN.

9.6 lMpu cTpouTenbCTBE NOA3EMHbIX COOPYXXEHUI B KOT/IOBAHAX C MCMOSIb30BAaHMEM MOCTOSHHbIX
orpaxkaarmLwmx KOHCTPYKLWNA Freosiormyeckme CKBaXKuHbl A0KHbI 6bITb pa3MeLleHbl Mo CeTKe He
6onee 20x20 M 1M No Tpacce orpa)kaaroLLmMX KOHCTPYKLUMA He pexe, yeM dyepes 20 M. Yucno
CKBaXXWH /JO/I)KHO 3aBUCETb OT KaTEropuun CNOXHOCTU UHXEHEPHO-reonorMyeckmux ycnosum m
COCTaBNATb HE MeHee NATu.



WNHXeHepHOo-reonornyeckoe CTpoeHue naowankm A0MKHO 6biTb n3yyeHo Ha rnybuHy He meHee
1,5H. + 5 M, rge H¢ - rnyburHa 3anoXXeHus rMoAoLWBbI Orpa)kaaroLlen KOHCTPYKLUMN, HO HE MeHee
10 M OT NoAowWwBbl Orpa)xaatolen KOHCTPYKUMKN. Ha yKkasaHHY rnybuHy AOSKHO 6bITb NMpoiaeHo
He MeHee 30% CKBaXXWH, HO He MeHee TpeX CKBa>WH.

Mpn NPOEKTUPOBAHUN YCTPOMCTBA NOA3EMHBIX COOPYXEHUIN 6€3 orpaxaatolmX KOHCTPYKLNA
rnybuHa CKBaXWH AoJKHa 6bITb He MeHee 1,5H, + 5 M, rae H, - rnybuHa KoT1/s10BaHa.

9.7 MNpu NpoeKTUPOBaHMM NOA3EMHbIX COOPYXEHWN I yPOBHS OTBETCTBEHHOCTU AOMOJIHUTENBHO K
NpeaycMOTPEHHbIM B 5.1.8 HagnexuT noneBbiMU 1M NabopaTopHbIMM METOAAMU OMNpPEAEeNsTh
cneaytowme hU3NKo-MeXaHMUYECKME XapaKTEPUCTUKN AUCMEPCHBIX U CKaslbHbIX FPYHTOB:

- MoAynb aedopmMaunm E Ansg nepBMUYHON BETBU HArpyXeHus U BETBU BTOPUYHOIO HarpyxeHus E,
(cMm. 5.5.31). BTopuuHoe (NOBTOPHOE) Harpy>XeHwe cneayeT BbIMONHATb A5 TeX e Anana3oHoB
HanpsXeHWI, YTO N NepPBUYHOE;

- K03 PuuUMeHT nonepeyHol aedopmauun v. Ansa noaseMHbix coopyxeHuii II n II1 yposHen
OTBETCTBEHHOCTM pacyeTHble 3HaueHMs KoadduMumMeHTa v AJonyCcKaeTcsa NpuHMMaThb B
cooTBeTCcTBMM C 5.5.44;

- MPOYHOCTHbIE XapaKTEPUCTUKN: YroJl BHYTPEHHErO TPEHUS ¢ U YAENbHOE CLENIEHUNE C,
onpenensieMble A5 YCNOBU, COOTBETCTBYIOLIMX BCEM 3TanaM CTPOUTENLCTBA M 3KCnayaTaumm
NOA3EMHOI0 COOPYXEHUS;

- npegen nNpo4yHoCT Ha OAHOOCHOE CXaTue And CKa/ibHbiX N NCKYCCTBEHHO 3aMOPOXEHHbIX
FPYHTOB,

- yAeNbHble HOpMasibHble U KacaTesibHble CUJIbl MOPO3HOI0 MyYeHUs o, U Ty;
- KO3 PUUMEHT punbTpaunm kK rpyHToB;

- KnaccnduKaLMOoHHbIE XapaKTePUCTUKN MacCMBOB CKabHbIX NOPOA: MOAY/b TpelMHOBaTOCTN M;
nokasartenb KadecTtsa nopoAbl RQD, koaddumumeHT BbiBETPEnoctn K, (CHuM 2.02.02).

Mpwn 060CHOBAHMM M3bICKAHUSMMN MOryT onpenenaTtbCd No cneunaibHOMy 3agaHUO U Apyrue
CbVI3VIKO-MexaHVI‘-IeCKMe n KﬂaCCMq)MKaLIMOHHbIe XapaKTEPUCTUKU TPDYHTOB.

9.8 Npu Heobx0aAMMOCTU cneayeT BbIMOSIHATE U3MEPEHUS HaMpPsHKEHUI B MaccuBax ropHbIX NoOpoa
W FPYHTOB; OMbITHbIE NosieBble paboTbl N0 BOAOMOHMXXEHWNIO, 3aKPENIEHUIO U 3aMOPaXUBaHMUIO
rPYHTOB, YCTPOMCTBY BypOoCeKyLUNXCS CBal M "CTeHbl B rpyHTe", a Takxke reodumsnyeckume m
npoyve nccnenoBaHus.

9.9 PacueTbl 1 NPOEKTMPOBaHNE NOA3EMHbIX COOPYXEHUM B YCNOBUSAX CYLLECTBYHOLLEN 3aCTPONKU
CreflyeT BbINOJIHATL Kak Ans obecrneyeHnst MpOYHOCTM U YCTOMYMBOCTU CaMUX BO3BOAMMbIX
COOPYXEHWM, TaK 1 AN COXpaHeHMs CyLLeCTBYHOLLEN 3aCTPONKM U OKpYXKatloLeln cpeabl.

9.10 MNpn NpPOEKTUPOBaAHNM NOA3EMHbBIX COOPYXEHUN CNeayeT yunuTbiBaTb YPOBEHb UX
OTBETCTBEHHOCTU, @ TaK)Xe OTBETCTBEHHOCTU COOPYXEHWUI, Ha KOTOPbIE MOXET OKa3biBaTb
BISAHWE MoA3eMHOe CTpPOUTENLCTBO B cooTBeTcTBUM € FTOCT 27751.

B ToM c/niyyae ecnv B 30HY BJ/IUSIHUS NPOEKTUPYEMOro MOA3EMHOIr0 COOpYXeHMs rnonaaaet
CyLLEecTBYyoLlee CoopyXeHne 60siee BbICOKOrO YPOBHS OTBETCTBEHHOCTUN, YPOBEHb
OTBETCTBEHHOCTU MPOEKTUPYEMOTO COOPYXXEHUS AOSIKEH BbITb MOBbILWEH A0 YPOBHS
OTBETCTBEHHOCTM COOPY>XEHUS!, HA KOTOPOE OKa3bIBAETCS BMSHUE.

9.11 PacueTbl NOA3EeMHbIX COOPYXXEHMWIA MO NEepBOIt 1 BTOPOKN rpynnam npeaebHbIX COCTOSAHWIA
[I0/KHbI BbIMOJIHATLCA B COOTBETCTBMM C Pa3AesioM 5 1 BKIOUaTb onpeaesieHms:

- Hecyu.lel7| CNOCOBHOCTM OCHOBAHMS, YCTOVIHMBOCTM COOpPYXEHUA N €ro oTaAENbHbIX 3/1IEMEHTOB,



- MECTHOI NPOYHOCTU CKa/IbHOr0 OCHOBaHMUS;

- YCTOMYMBOCTU CKJIOHOB, MPUMbIKAKLWMX K COOPYXEHUD, OTKOCOB, 60PTOB KOT/IOBAHOB;

- YCTOMUYMBOCTM OrpaxkaaroLwmx KOHCTPYKLWNA;

- BHYTPEHHMX YCUNIA B OrpaxxaaroLmnx, pacnopHbIX, aHKEPHbIX N DYHAAMEHTHbLIX KOHCTPYKUMSX;

- ¢uIbTPaLMOHHOM NMPOYHOCTU OCHOBAHUSA, AaBNEHWUS MNOA3EMHbIX BOA HAa KOHCTPYKLMM
NMOA3EMHOIO COOPYXEHUS, PUIbTPALMOHHOIrO Pacxona;

- necdopmaunii cucteMbl "NoA3eMHOE COOpYyXeHne-ocHoBaHume" .

Mpw BbINONHEHUN PAcUYETOB CNelyeT YUMTbIBaTb BO3MOXHbIE MU3MEHEHUS MMAPOre0/I0rMYEecKnx
YCNoBUWiA, a Takxke HU3NKO-MeXaHUYECKNX CBONCTB MPYHTOB C YYETOM MPOMep3aHus U
OTTanBaHus, SIBJIEHNI NPOCAA0K, NMyYeHUs U HabyxaHus.

9.12 MNpun NpoOEKTUPOBaHMM NOA3EMHbIX COOPYXXEHWM, NEPEKPbIBAIOLLNX YACTUUYHO UM NOSTHOCTbIO
€CTECTBEHHblE PUALTPALMOHHbBIE NOTOKN B FPYHTOBOM WU CKa/IbHOM MaccuBe, a TakxXe
N3MEHSAIOLLMX YCNOBMA U NYTU dUAbTpaUMM NOA3SEMHbIX BOA, CIEAYET BbIMOHATL NPOrHO3
N3MEHEHWNI MMAPOreosIorMYecKkoro pexmma niowaakm CTpouTeNbCTBa.

lMporHos N3MEHEeHUN rmaporeosiorM4ecKkoro pexxmma cnegyeT BbiNoOJIHATE NYTEM MATEMATUYECKOIO
MoaennpoBaHmA CbMﬂpraLlMOHHbIX npoueccoB YMCNneHHbIMN METOAAMMU.

9.13 MNpn NpPOEKTUPOBAHNM NOA3EMHbBIX COOPYXEHUN B YC/IOBUAX CYLLECTBYIOLLEN 3aCTPOKN
cnenyeT BbINOJSIHATb r€0TEXHUYECKNIA NMPOrHO3 BANSAHUS CTPOUTENbCTBA Ha U3MEHEeHne
HanpsXXeHHO-AedOPMUPOBAHHOIO COCTOSHUSA FPYHTOBOro Maccmnsa n aedopmaumn CyLecTBYoLWmX
COOpPYXEHUN.

oT0T NMPOrHO3 CIeEAYET BbINOJ/IHATL, KakK npaBunaio, nytTeM MateMaTn4e€CKoOro MmogenimpoBaHmnd C
MCMONb30BaHNEM HeNIMHENHbIX Moaenen FPYHTOB YNC/IEHHBIMWN METOAAMMU.

9.14 MNpw onpeaeneHnn Harpy3oK U BO3AeWCTBUIM Ha OCHOBAHME M KOHCTPYKUMWN MOA3EMHbIX
COOPYXXEHWI K NMOCTOSAHHbIM Harpy3kaM OTHOCST: BEC CTPOUTESNIbHbIX KOHCTPYKLUMIA NOA3EMHOIO
WK 3arny61eHHOI0 COOPYXEHUS U Ha3eMHbIX COOPYXXEHWUI, NepeAaloLnX Harpy3Ky Ha Hero
HenocpeACcTBEHHO MM Yepes MPyHT; AABJIEHME MPYHTOBOro MaccMBa, BMELLAOLWErO COOPYXEHUE,
M MOA3EMHbIX BOA MPU YCTAHOBMBLLENCA GUIbTPALMK; YCUIUS HATSXKEHUSI MOCTOSIHHBIX aHKEPOB;
pacrnopHble ycunus v np.

K BpeMEHHbIM ANUTENbHbIM Harpy3kaMm 1 BO34eNCTBUSAM OTHOCAT: BEC CTALMOHApHOro
060pyA0BaHNS MOA3EMHbIX COOPYXXEHWUI; AaBNeHNe NOA3EMHbIX BOA NPU HEYCTaHOBUBLLIEMCS
pexume buUnbTpaunn; Harpy3ku oT CKIaAUpPYyeMbIX Ha MOBEPXHOCTU rpyHTa MaTepuarnos;
TeMnepaTypHble TEXHOJIOMMYECKNE BO3AENCTBUSA; YCUIUS HATSXKEHUS BPEMEHHbIX aHKEPOB;
Harpysku, 06yCnoBfieHHblE NU3MEHEHNEM BNAXXHOCTU, YCaAKOW M MON3YYECTblo MaTepuanos 1 np.

K KpaTKOBpEMEHHbIM Harpy3kaM 1 BO3AENCTBUAM OTHOCSAT: AOMNOSIHUTENIbHOE AaBNEHNE FTPYHTOB,
BbI3BAHHOE MOABWUXHbIMW Harpy3KkaMmy, pacrnosloXXEHHbIMM Ha NOBEPXHOCTU IPyHTa;
TeMnepaTypHble KNMMaTUYeckne Bo3aencTBmS 1 np.

K 0cobbiM Harpy3kaMm 1 BO3AENCTBUAM OTHOCSAT: CEMCMUYECKME BO3AENCTBMS; ANHAMMNUYECKue
BO34ENCTBMS OT 3KCIJIyaTUpPYyeMbIX IMHUIA METPOMNOSINTEHA, TPAHCMOPTHBLIX COOPYXEHUN 1N
NMPOMbILL/IEHHBIX 06BEKTOB; BO3AENCTBUSA, 06yCNOBNAEHHbIE AedopMaLmMsaIMM OCHOBAHUSA NpuU
npocaakax, HabyxaHun n MOpPO3HOM MyYeHUU FPYHTOB U Ap.

9.15 lMpn NpoeKTMpoBaHNK NoA3EMHbIX COOpyXeHU I un II ypoBHE OTBETCTBEHHOCTU cneayeT
npeaycMmaTpuBaTb NpoBeAeHMe MOHUTOpPUHIa (pasgen 14).



[omxHbl 6bITb NpeayCMOTPEHbI MHXEHEPHbIE MeponpuaTusl, obecnevmnsatoLLne 3KOTOrMYECKYHo
3aWmMTy Npuaeratowern TeppuTopmn OT NOATOMNJIEHUS, 3arpsa3HEeHNs NOA3EMHbIX BOA
MPOMbILWIEHHBIMW W BBITOBBIMM CTOKAMWU U MP., @ TaKXe Mo 3awuTte 6ansnexawmnx COopy>XeHuin oT
HeAoNyCTUMbIX AedopMaLmi.

10 OcobeHHOCTN NPOEKTUPOBAHUS MMOAMOPHbLIX CTEH

10.1 MlognopHbie CTeHbl, B TOM YMC/IE CITyXallne orpaKaAeHWsIMM KOT/IOBAHOB, B 3@aBMCUMMOCTU OT
WX KOHCTPYKLMM KNAacCUbULNPYIOT Ha:

- FPaBUTALMOHHbIE, YCTOMYMBOCTb KOTOPbLIX 06ecneunBaeTcss CO6CTBEHHbLIM BECOM KOHCTPYKLMI 1
rpyHTa 3acbinkn. K rpaBUTaALMOHHBLIM OTHOCATCA MacCUMBHbIE, YrOIKOBbIE U AYEUCTbIE MOAMOpHbIE
CTeHbl;

- TMBKMe, yCTOMUMBOCTb KOTOPbIX ob6ecneuynBaeTcsl 3a4€/1KOM B FPYHTOBOM MacCMBe, aHKEPHbIMU U
pacriopHbIMu KOHCTPYKUMsIMu. K TMOKMM OTHOCATCS "CTeHbl B FPyHTE", WNYHTOBbIE OrpaXaeHuns
KOT/I0BAHOB W Orpa)xaeHust U3 cBai U NpoduibHbIX NPOKATHbIX 3/IEMEHTOB;

- KOMBMHMPOBaHHbIE, NpeacTaBnsoWNe cobon coueTaHne NepBoro n BTOporo BUAOB.

10.2 KOHCTPYKTMBHbIE CXEMbl MOAMOPHbIX CTEH AO/IXKHbI obecneunBaTb HEOGXO/J,VIMYI-O NMPOYHOCTb,
YCTOI‘/‘Il-IVIBOCTb N NPOCTPAHCTBEHHYO HEN3MEHAEMOCTb COOPYXEHUA B LEJSIOM, a TaKXe OTAENbHbIX
€ro 3JIEMEHTOB Ha BCEX CTaaunAaXx BO3BEAEHUNA U SKCNJ1yaTaunn.

10.3 MNpu1 NpoeKTUpoBaHMM NOAMOPHbIX CTEH ClefyeT UCMOb30BaTb yYKasaHus pasgena 9, a
TaKXe y4yuTbiBaTb:

- TEXHONOrM4Yeckme 0CobeHHOCTMN BO3BEAEHMUS N MOCNEA0BATE/IbHOCTb CTPOUTENbHbLIX Onepaunii;
- BO3MOXHOCTb MCMOJIb30BaHUS aHKEPHbIX WU pacriopHbIX KOHCTPYKLUMWNA;

- NIBMEeHeHUs CbVI3VIKO-MexaHI/Il-IECKVIX XapaKTepUCTUK rpyHToB, CBA3aHHbIE C npoLeccaMun
6ypeHus, 3abUBKN N APYrMMN TEXHOSIOMMYECKNMN BO3LENCTBUAMU;

- HeobxoaMMocTb obecrieyeHnss TpebyemMoil BOAOHENPOHMLIAEMOCTU KOHCTPYKLMK;
- HE06X0AMMOCTb Nepeaayun Ha KOHCTPYKLMIO BEPTUKASIbHBIX Harpysok;

- BO3MOXHOCTb NMPUMEHEHUS KOHCTPYKTUBHbIX PELUEHUI U MEPOMNPUSATUI NO CHUXKEHWUIO AaBIEHUN
Ha NOAMNOpPHbIE CTeHbI (pa3rpyalolmnx 3IEMEHTOB, FEOTEKCTU/IA, apMOrpyHTa v np.).

10.4 PacueTbl NOAMOPHbIX CTEH U MX OCHOBaHWI MO NepBOI rpynne npeaenbHbiX COCTOSHUM
AOJDKHbI BKAOYATb NPOBEPKY:

- yCTOl‘/JI‘-IVIBOCTVI MONOXEHNA CTEHbI NPOTUB CABUIra, ONpoKMUAblIBaHUA N MOBOPOTA,

- YCTOI‘/'I‘-IMBOCTM, HeCYLLI,eﬁ CnocobHoCTM " NMPOYHOCTN OCHOBaAHUA,

NMPOYHOCTN SSTEMEHTOB KOHCTDYKLI,MM 1N y3510B COeaANHEHNA,

Hecywen cnoCobHOCTN aHKEPHbIX 3JIEMEHTOB NO MaTeEpUany u rpyHTy;

MPOYHOCTN U YCTOﬁHMBOCTM pacnopHbIX 3/IEMEHTOB,

GUNbTPaLMOHHON YCTOMYNBOCTN OCHOBAHMS.

PacueTbl No BTOpOI rpynne npeaesibHbiX COCTOSAHWUI AOMKHbI NpeaycMaTpuBaTh:



- pacyeTbl CUCTeMbl "OCHOBaHME-NOAMNOPHAsa KOHCTPyKUma" no gedopMaumsm;
- pacyeTbl Xene306eTOHHbIX 3/IEMEHTOB 104MOPHON KOHCTPYKLUMM NO TPELLMHOCTOMKOCTH.

10.5 na noAnopHbIX CTEH, YCTpaMBaeMbIX CNoco6oM "cTeHa B rpyHTe", cnedyeT BbiMOMHATb
pacyeT YCTOMUYMBOCTM CTEHOK TPaHLLUEMN, 3aMN0/ITHEHHOM TUKCOTPOMHbIM PacTBOPOM.

10.6 19 noAnopHbIX CTEH, YCTPaMBaEMbIX U3 OTAENbHO CTOSLMX 3/IEMEHTOB, C/leAyeT BbIMOSHATh
pacyeT NpPOYHOCTU OCHOBaHWS Ha NPOAABAVBAHUE TPYHTa MEXAY d/IEMEHTaMU.

10.7 Mpu BbINOMHEHWUW PACYETOB FPaBMTALMOHHbBIX CTEH U KOHCOJMIbHbIX MTMEKNUX NOAMNOPHbIX CTEH,
T.e. yCTpanBaeMbIx 6€3 MCMoMb30BaHNs aHKEPHbIX U PacropHbIX 3/IEMEHTOB, AOMYyCKaeTCs
MCMosib30BaTb METOAbI TEOPUM MPeAeSIbHOro PaBHOBECUS, B KOTOPbIX AaBfieHNE rPYHTOB Ha
KOHCTPYKLMIO pacCMaTpMBAETCS Kak CyMMa 3aZaHHOWM aKTUBHOW Harpysku U peakTMBHOIo oTrnopa
OCHOBaHwUA.

Ona pacyeToB rMH6KUX NOAMOPHbLIX CTEH C @HKEPHbIM UNW PacriopHbIM KPENNEHUEM, a TaKXe
KOMBWHMPOBaHHbIX MNOAMOPHbLIX CTEH CNeayeT NPUMEHATb YNCNEHHbIE METOAbI, UCMONb3YyoLWwme
HeIMHEeNHble MoAEeNN CMIOWHbIX Cpes WU HENUHEHbIe KOHTaKTHble Moaenu. Mpu sToM BbI6oOp
MOZEeNu B3aMMOAENCTBMSA NOAMNOPHON CTEHbI C OCHOBAHWEM W MapaMeTPoB MOAENN AOSKEH
3aBuCeTb OT TMMNa FPYHTOB N KOHCTPYKTUBHbIX OCOBEHHOCTEN COOPYXKEHUS.

10.8 FNy6uHY 3an0XeHNsI NOAMNOPHbIX CTEH OMpPeAentoT CTaTUYECKMMU pacyeTaMu.

[Mpn NpoekTMpoOBaHMM NOAMNOPHbLIX CTEH KOT/IOBAHOB B BOAOHACHIWEHHbIX rpyHTax I'J'IY6VIHy
3aJ10)KEHNA CTEHbI CNEAYET HAa3HA4YaTb C YYETOM BO3MOXHOCTU €€ 3a4€E/1KN B BO[J,OYI'IOprIVI cnown c
uenbto obecneyeHus npomn3soAcCTBa pa60T Mo 3KCKaBauun rpyHTta 6es3 npuMeHeHN4A MepOHpMHTMVI
Mo BOAOOT/INBY UN BOAOMOHUXEHUIO.

10.9 Mpwn NnpoekTnpoBaHUM NOAMNOPHbLIX CTEH, YCTpanBaeMbliX C 06paTHOM 3acCbINKON rPpyHTa,

pacyeTHble 3HaYeHMs1 XapaKTepPUCTUK rpyHTOB o6paTHoW 3ackinku ( , ), YIJIOTHEHHbIX He
MeHee yeM A0 K = 0,95 ux naoTHOCTU B MPUPOAHOM C/IOXKEHWUN, AOMYCKAETCs YCTaHaBMBaTb Mo

pPacyYeTHbIM XapaKTEPUCTUKAM TEX XKE FMPYHTOB B MPUPOAHOM crioXxeHuu (y;, ¢, C;), NpPUHUMas =

0,95y1; = 0,9¢1; = 0,5¢;, npu 3TOM cneayeT NpuUHUMaTb He 6onee 7 klla.

10.10 lMNpwn onpeneneHnn 60KOBOro AaB/IEHNSA FPYHTA Ha NOAMNOPHbLIE CTEHbI N Orpa)AeHUs
KOT/I0BaHOB cleayeT yuYuTbiBaTb:

- BHELWHWE HAarpy3kKn n BO3AENCTBMS Ha FPYHTOBbIA MaccuB (Harpy3ku OT CKaaupyeMbIX
MaTepuanos, OT CTPOUTENbHbIX MEXAHM3MOB, TPAHCMOPTHbIE HArpy3KM Ha MPoOE3Xen 4acTu,
Harpy3skmu, nepegaBaembie pyHAAMEHTaMn 6/1M3PaCnoIOKEHHbIX COOPYXXEHWIA) 1 Np.;

- HaKJ/OH FpaHEVI non,nopHoﬁ CTEHbI K BEPTUKaANH,;

- HAK/1IOH NOBEPXHOCTUN IrpyHTa, HEPOBHOCTU penbecba N OTKJIOHEHUE rpaHNL MHXXEHEPHO-
reosorM4ecKknx aneMeHToB OT ropn3oHTann,

BO3MOXXHOCTb YCTpOVICTBa 6epM M OTKOCOB B KOTJIOBaHE B npouecce nponssoacrtBa pa60T;

MPOYHOCTHbIE XapaKTEPUCTUKN Ha KOHTaKTe "CTeHa-rpyHTOBbIA MaccuB";

LI,ECbOpMaLI,VIOHHbIe XapaKTeEpPUCTUKu I'IOLI,I'IOpHOVI CTEHbIl, dHKEPHbIX N PaCrnopHbIX 3JIEMEHTOB,

nocrieaoBaTeNIbHOCTb MNPOM3BOACTBa paboT;

- BO3MOXHOCTb rniepebopa rpyHTa B NpoLecce 3KCKaBaLmm;



- [IONOSIHUTENbHbIE AAB/IEHUSA HA MNOAMOPHbIE CTEHbI, BbI3BaHHbIE MOPO3HbIM MyYEHUEM U
HabyxaHWeM rpyHTOB, a TakXe NpoBeAeHMEM paboT Mo HarHETAHWUIO B rPyHT PacTBOPOB,

TaMMNOHaXy un np.,

- TeMnepaTypHble BO3AENCTBUS;

- AMUHAMUNYECKNE U BVI6paLLMOHHbIe BO3AENCTBUS U UX BNUSHNE Ha CTaTM4eCcKoe aaBfieHune rPpyHTAa.

10.11 Cunbl TpeHUS U cuenneHns Ha KOHTaKTe "CcTeHa-rpyHTOBbIN MacCUB" AO/IKHbI
onpenensaTbCs B 3aBUCUMMOCTM OT 3HAUYEHMIN NPOYHOCTHbLIX XapaKTEPUCTUK FPYHTa,
rMApoOreosorMyecknx ycroBuii Naowankm, matepmana noaAnopHOWM KOHCTPYKLUMU, TEXHONOMMN

YCTPOICTBA CTEHbI.

[onyckaeTcs NpUHUMaTb CneaylolimMe pacyeTHble 3HAYEHMS MPOYHOCTHBIX XapaKTEPUCTUK Ha

KOHTaKTe "CTeHa-rpyHTOBbIli MaccuB":

- YAENbHOE CUENMNEHNE C = 0;

- YroN TPEHUS FPyHTa Mo MaTepuany CTeHbl ¢, = V@, A€ ¢ - Yrosl BHYTPEHHEro TPeHUsl FPYHTa, vy

- KOadpuumneHT ycnosuit paboTbl, NpMHMMaeMblt no Tabnaunue 10.1.

Tabnuuya 10.1

MaTepuan cTeHbl TexHonorunsi ycTponcrea n ocobble yCnoBus i

MOHOMNTHbIE FPaBUTALIMOHHbIE CTEHbI U TMHKNE 067
CTeHbl, 6eToHMpYyeMbie HacyXxo !

BeToH, %ene306eTOH MoHonuUTHbIE r’MEKME CTEHbI, GETOHUPYEMbIE MO
FMWUHUCTBIM pacTBOPOM B IrPyHTax eCTeCTBEHHOMN 0,50
BNaxHocTu. COOpHble rpaBUTALMOHHbIE CTEHBbI
MOHOMNTHbIE TMBKME CTeHbl, 6eToHMpYyeMble Nog
rMWUHUCTBIM PacTBOPOM B BOAOHACHILEHHbIX FPYHTaX. 033
C6opHble rmbkune CTeHbl, yCTpanBaeMble Nojg !
rMWUHUCTBIM PacTBOPOM B JI06bIX FPyHTaX

MeTann, nepeso B Menkunx v nbisieBaTbiX BOAOHACHIWEHHbIX Neckax 0
B npounx rpyHTax 0,33

o Mpu HanMunn BM6pPaUMOHHBIX Harpy3okK Ha
Jlroboin P pau Py 0

OCHOBaHue

10.12 KOHCTpYKUMWN NOAMNOPHbIX CTEH A0/KHbI 06ecrneunBaTb BO3MOXHOCTb YCTPOWMCTBA

rMApoU30MSALNK B Cliydae ee Heo6X0aMMOCTH.

10.13 Mpwn NpoeKTUpoBaHMM NOAMNOPHbIX CTEH C @aHKEPHbIMN KOHCTPYKLMNSIMU PACUHETHYIO HECYLLYIO
CNOCOBHOCTb OCHOBAHMSA aHKepPOB c/ledyeT Ha3Ha4vyaTb NocCne NpoBeAeHUs He MeHee Tpex

HaTYpPHbIX NUCMbITaHWI aHkepos (noapasaen 13.10).

10.14 lMpu HannumMu arpeccuBHOM cpeapbl cneayet yumntbiBaTb TpebosaHusa CHull 2.03.11.

10.15 MNpu NpoeKTUPOBaHUN MOAMOPHbLIX CTEH B MYYMHUCTbIX FPYHTax creayeT npeaycMaTpuBaTth

NPOTUBOMYUYUHHbIE MEPOMPUSATUS
- TENJIOM30/ISILMI0 MOAMOPHOM CTEHbI;

- MOHMXEHWE B/IAaroCcoAep KaHns B npefenax cesoHHO NpoMep3aloLLero cfos;

- 06paboTKy MYUMHUCTOrO FPpyHTa pacTBoOpamMu, NOHWXKALINMM TEMMNEPATYPY €ro 3amMep3aHus;



- NOBbIWEHWE NOAATINBOCTN KOHCTPYKLMI NOAMOPHON CTEHbI.

10.16 B xene306eTOHHbIX MOAMOPHbLIX CTEHAX JIMHENHbIX NMOA3EMHbIX COOPYXEHWUI creayeT
npeaycMaTpuBaTb YCTPOMNCTBO TEMMNEPATYpPHO-YCaA0UHbIX AePOPMALMOHHbIX LLBOB. KOHCTPYKLMS
AedopMaLMOHHbIX LIBOB J0/IKHa 6biTh pelleHa C yY4eToM Heo6XoANMMOCTN YCTPOCTBa
rMapon3oNsumm.

10.17 'pyHTOBbIE @HKEPbI, NCMOJIb3YEMbIE A1 KPENEHNS NOAMNOPHbIX CTEH U OrpaXkaeHumn
KOTNOBaHOB, NoApas3AenstoT Ha BpeMeHHble (CO CpOKOM paboTbl A0 ABYX NEeT) U MOCTOSIHHbIE.

MpoekTUpoBaHMe aHKepPOB JO0/IKHO OCHOBbIBATLCSA Ha pe3ysibTaTaxX CTaTUYeCKUX pacyeToB
CUCTEeMbI "CTeHa-rpyHTOBbIN MAacCuB", B KOTOPbIX 40/kKHa BbiTb onpeaeneHa oceBasi Harpyska Ha
aHKepbl € yuyeToM TpebyeMoro uncna sapycoB aHKepOB, UX PaCrnofOXeHUs, Yr10B HakoHa
AHKEpOB K FOPU30HTY M YIN0OB OTK/IOHEHUS aHKepoB B MNfiaHe OT HOpMasu K CTeHe.

Mpy NpoeKTUPOBaHUM aHKEPOB ONPEeAEensaoT: YACN0 aHKEPOB B SipyCe M UX wwar; cBoboaHyto
ANVMHY aHKepHbIX TAr, obecneymBatollyo pasMeLlleHme 3a4e/1KM aHKepOoB 3a npeaenaMn rpaHuubl
Npu3Mbl 06pyLUEHUS; NpeaBapUTENbHYIO ANVMHY 3a4€/KM aHKepPOoB, Tpebyemyto Ans BOCNpUaTUS
NMPOEKTHbIX YCUNUW; MecTa AJsl YCTPOMCTBA OMbITHbIX @aHKEPOB; YMCNO KOHTPOJIbHbIX UCMbITaHU
aHKEPOB M NOPSAOK UX BbIMOSHEHUSA. YTOUYHSIOT YCUNSA, Ha KOTOpbIe A0MXKHbI 6bITb HaNpsiXXeHbI
aHKepbl, nocsie NpoBeAeHUss KOHTPOSIbHBIX U MPUEMOYHbIX UCMbITaHUNA.

11 lMNMpoekTupoBaHUe BOAOMOHMXXEHNA U r’MAPON30aUUN
11.1 BogonoHuxeHne

11.1.1 Ana 3awmTbl NOA3EMHbIX COO[C)Y)KEHVIVI M KOT/Z1I0OBAHOB OT NOA3EMHbLIX BO4 B NMepunoabl
CTpouUTENbCTBA U (VIJ'WI) 3KCrtyaTaunn npnMeEHAT NCKYCCTBEHHOE MOHMXEHUNE YPOBHA
noa3eMHbIX BoA C NpUMEHEHMEM BOAOOTNINBA, BOAOMOHN3UTENIbHbIX CKBa>WuH, VIFJ'IOCbVIJ'IprOB,
3JIEKTPOOCMOCa U ApeHaXa.

11.1.2 Bbi6op cnoco60B BOAOMOHUXEHMUSA JO/IKEH YUNTbIBATb KOHCTPYKTUBHbIE OCO6EHHOCTU U
pasMepbl COOPYXXEHUS!, 0COBEHHOCTM €ro NoA3EMHON YacTu, MHXKXEHEPHO-TE0TIOrMYeckne un
rMaporeosiormyeckume ycroBus, pasmepbl ocyLllaeMoi niowanmn, oco6eHHOCTU Npon3BoACTBa
06LWecTponTeNbHbIX PaboT B 3alUULLAEMOM KOT/I0BaHE, BO3MOXHbIE U3MEHEHUS1 DU3NKO-
MeXaHWUYECKNX CBOMNCTB MPYHTOB OCHOBaHWUS 6yAyLLIEr0 COOPYXEHUS, NPOrHO3 BAUAHNUS
BOAOMOHMXXEHMUS Ha OKPYXXaloLyo Cpefly U CyLeCcTBYOWME COOPYXEHUs, CpokK paboT 1 ap.

[Mpn NpoekTMpoBaHMMN BOAOMNOHUXEHUS HeobxoaMMOo Takxe YUYNTbIBATb BO3MOXHOE U3MEHEHNE
pexXxnMma noa3eMHbIX BOA, YCﬂOBMVI NMOBEPXHOCTHOIoO CTOKa B CTpOVITeﬂbeIVI n 3KCHﬂyaTaU,MOHHbIVI
nepunoabl, oTBeAEHHbIE MECTa c6poca NnoA3eMHbIX BOA U UX XMMUUYECKUIN COCTaB.

11.1.3 MNpwn BOAOMOHMXEHMUN AOMKHbI BbITb NPeayCMOTPEeHbl MePbI, NPENATCTBYOWMNE YXYALIEHNIO
CTPOUTENbHbIX CBOMCTB FPYHTOB B OCHOBAHUU COOPYXXEHUS, HAPYLUEHWNIO YCTOMUYMBOCTM OTKOCOB
KOT/10BaHa, NMoOSIB/IEHUIO U Pa3BUTUIO ONACHbLIX ME00MMYECKUX U MHXXEHEPHO-TEe00rnMYeCcKnX
NpoueccoB, BO3HUKHOBEHWUIO HEAOMYCTUMbIX AedopMaLnii OKpyXalLWen 3aCTPONKN, YXYALLEHUIO
3KOJIOrMYEeCKUX YC0BUN.

11.1.4 MNpwn NpoOeKTUpPOBaHMUN ApeHaxka, BOAOMOHN3UTENbHbIX CKBaXWH U UINOMUIbTPOB, @ TakxXe
npu pacyetax BOAOMOHMXEHUS, onpeaeneHnmn HeobxoaMMoCTn onbITHOro (NMpo6HOro)
BOAOMOHMXeEHUS, TpebyeMbix HabNaeHUI U YCTPONCTB AN HUX U MEPONPUSTUIA MO OXpaHe
OKpYy>KatoLen cpeabl cneayeTt, Kpome TpeboBaHMM HACTOSLLEr0 pasjena, yYnTbiBaTb TpeboBaHus
CHul 2.06.14.

11.1.5 TpebyeMoe NoHMXeHME YPOBHS NOA3EMHbIX BOZ CrieAyeT onpeaensiTb:

- B BOAOHOCHbIX CNosiX, cogepxawmx 6e3HanopHble BOAbI, B 3aBUCUMOCTU OT AOMYCTMMOro
NOBbILLIEHNSA YPOBHSA BOAbl 3@ BpEMS aBapUIHOIo OTKIIOYEHUS BOAOMNOHU3UTENBbHOW CUCTEMBI (CM.
CHul 2.06.14);



- B HaMopHbIX BOAOHOCHbIX CMOSIX, 3a/IeralolmMX HUXE AHA KOT/IoBaHa MAM nona 3arny61eHHoro
COOPYXXEHUSI, U3 YCIOBUSI BO3MOXHOCTM NMPOPbLIBOB BOAbI M HEO6XO0ANMOCTM obecrneyeHust
YCTOMYMBOCTU FPYHTOB B OCHOBAHUU COOPYXEHMS.

Mpwn nepeceyeHnn coopyxeHnemM (KOT/IOBAaHOM) BOAOYMNOPHbIX CMIOEB ClieAyeT UCXOAUTb M3
NPakTUYECKN JOCTUXMMOro MOHMXKEHNS YPOBHS MOA3EMHbIX BOA, NpeaycMaTpuBas npu
He0o6X0AMMOCTW AOMOJIHUTENIbHbIE MEPOMNPUSATUSA 419 3aLUMTbI COOPYXeHUs (KOT0BaHa).

11.1.6 MNpu NpoeKTUpOBaAHUN CTPOUTENIBHOIO BOAOMOHMXEHUSA CneayeT npegycMmaTtpumBaTh
MaKCMManbHO BO3MOXHOE MCMOSIb30BaHME YCTPOMCTB BOAOMOHU3UTENbHbBIX CUCTEM,
npeAHasHayYeHHbIX ANa 3KCnayaTauuoHHOro nepnoaa.

11.1.7 BooooTnme U3 KOT/10BaGHOB U TpaHLLIeVI cneayeT nNpuMeHATb B CUCTEMAX CTPOUTENBHOIO
BOAOMOHMXEHNA.

B npoekTe A0/KHbI 6bITb NPEeAYCMOTPEHbI KaHABKM U JIOTKW ANns c6opa NocTynawwmx B
BbIpaboTKM NOA3EMHbIX M MOBEPXHOCTHbLIX BOA4 M O0TBOAA WX K BOAOMPUEMHbIM 3yMndaM ¢
nocneayoLen nx oTKauykon Ha NoBepxHOCTb. KaHaBku M 3yMndbl, Kak npaBuno, cneayet
pacnonaraTb 3a nNpeaenaMm OCHOBaHUSA COOpYXeHUs. MNpu HeEO6X0AMMOCTU UX PACMOSIOKEHUS B
npeaenax 0CHOBaHWS OHW AO/KHbI OblTb YKPENAEHbl U 3alMLLEHbI OT pa3MbIBa.

B HaCoOCHbIX CTaHUMSX ANS BOAOOT/IMBA CleAyeT npeaycMaTpmMBaTh pe3epB HAaCOCOB B pa3Mepe
100% (no npon3BoAMTENBHOCTN) Npu ogHOM paboTatowem Hacoce n 50% - npu AByx n 6onee.

11.1.8 BoaonoHm3uTeNbHbIE CKBAaXMWHbI (OTKPbITbIE U repMeTndeckme, o060pya0oBaHHbIE HAacOCaMMU,
camoumsnunealrowmecs 1 sogonornowarowme) cnegyet npegycMaTpusaTth npu rnybokoM NOHUXEHUU
YPOBHS NOA3EMHbIX BOA WKW ANS CHATUA Hanopa NoA3eMHbIX BoA B FPyHTaxX € KO3 MdULUMEHTOM
dunbTpaummn 6onee 2 M/cyT. ITOT CcNocob BOAOMOHMXKEHNS MPUMEHSAIOT KakK ANs CTPOUTENbHOrOo,
Tak 1 Ans aKcnayaTaumoHHOro Nepmoaos.

11.1.9 UrnodunnbTpbl cneayeTt NpUMEHsTb, Kak NpaBuio, B CUCTEMAxX CTPOUTENBHOMO
BOAOMOHMXEHUS B FPYHTax, UMewWwmnx KoadbduumeHTsl dunstpaumnm ot 1 go 50 m/cyT, a npu
BaKYYMHOM BOAOMOHUXEHUU UMMOMUNBLTPbI MPUMEHSIOT B FPYHTax € KO3dPuUNMEeHTOM punbTpauunm
ot 0,1 go 2 M/cyT.

11.1.10 DnekTpoocyLieHune (3/1eKTPOOCMOC) CceayeT NPUMEHSATb B CNabonpoHULL@eMbIX FpyHTaXx,
nMerLwmnx KoaddbuumneHTbl punbtpaunn meHee 0,1 M/cyT.

11.1.11 Pac4yeTbl BOAOMNOHMXEHNA cneayeT NpoM3BOAUTbL A1 YCTAHOBUBLLENOCA peXxunma
dunbTpauum BO BCEX Cy4asX, a ANs HEYCTAaHOBMBLLErocs pexuMma B nepmos popMmpoBaHums
OenpecCMOoHHOM BOPOHKM - OT Hayasla OTKa4yku A0 YCTAHOBUBLLEroCs pexuma.

[Onsa ycnoBuii HEOAHOPOAHOIO PUNLTPALMOHHOIO MOTOKA M NPU CNOXHOM OYepTaHUM KOHTYPOB
NUTaHUs 1 BoAONpPUEMHOro (hpoHTa pacyeT BOAOMOHU3UTESNbHBIX CUCTEM cneayeT Npon3BoAUTb C
NCronb3oBaHMEM MOAENUPOBAHUA UAN APYTUX CreumanbHbIX METOA0B.

11.1.12 lNpu NOHMXEHUN YPOBHSA NoA3eMHbIX BoA 6bonee ueM Ha 2 M, 0cobeHHOo B cnabbix
FMWHUCTBIX TpyHTax, Topdax n nnax HeobxoaMMo NPOU3BOAUTL pacyeT OXMAaeMbiX 0CaA0K B 30HE
pa3BUTUS AENPECCUOHHOW BOPOHKMU.

Mpwn ycTponcTee 3arnybneHHbIX B BOAOHOCHbIN C/I0M NPOTSXEHHbIX MOA3EMHbIX COOPYXEHUM
BO3MOXeH 6appaxHblil 3ddeKT, T.e. NoAbEM YPOBHS NOA3EMHbIX BOL C BEPXOBOW CTOPOHbI U
CHWXXEHWEe ero C HU30BOW CTOPOHbLI. B 3TOM cnyyae HeobxoaAuMO npeaycMOTpeTb MEPONPUATUS MO
yCTpaHeHuto HebnaronpusaTHbIX nocneacTsunii 6appaxHoro addekta (aApeHax,
npoTnBoUIbTPaLMOHHbIE 3aBeCbl N Ap.).

11.1.13 BoAbl OT BOAOMOHU3UTENBbHbLIX CUCTEM NPU HEBO3MOXHOCTU UX MCMOMb30BaHUA cneayeT
OTBOAWNTb, KaK MpaBmi0, CAMOTEKOM B CYLLECTBYHOLNE BOAOCTOKN UM OTBeAEHHble MecTa cbpoca.



MakcmMManbHO A4OMNYCTMMbIE CKOPOCTM TEYEHUS BOAbI B BOAOOTBOASILLMX YCTPOMCTBaAxX cneayetr
NMpUHMMaTb B 3aBUCMMOCTM OT MaTepuana ux KOHCTPYKLUMU U MPOJOIIHKUTENBHOCTM paboTbl C
yuyeToM TpeboBaHumii CHull 2.06.03.

11.1.14 B cnyyae HEBO3MOXHOCTK OTBOAA BOAblI CAMOTEKOM HeobxoaAnMMO nNpeaycMaTpmBaTh
cneuuvanbHble HAaCOCHble CTaHUMU C pe3epByapaMu, Npu NpoeKTUPOBAHMU KOTOPbIX cneayeT
pykoBoacTeBoBaTbCs TpeboBaHuamu CHulM 2.04.03, a npu MCNONb30BaHUM OTKA4YMBaeMoOMn BOAbI
Ans BogocHabxeHus - CHull 2.04.02.

OpeHaxwu

11.1.15 ipeHaxun noAapasaensioT Ha obwme (ronosHoM, 6eperosoii, 0TCEYHOM U
CUCTEMATUYECKNIA) N MeCTHble (loKanbHble) (KONbUEBOW, MPUCTEHHbLIA N NACTOBbLIN).

11.1.16 [IpeHMpoBaHue rpyHTOBOr0 Maccmea cneayeT npegycMaTpuBaTh B CNeAYOWNX CydasaX:

- eCTECTBEHHbII YPOBEHb MOA3EMHbIX BOA PACMOSfIOXKEH Ha OTMETKaXx Bbille Mosia NoA3eMHOro
COOpPYXXEHUS;

- NOM NOA3EMHOI0 COOPYXEHUS PACMOJIOXKEH BbllIE PACYETHOIO YPOBHS MOA3EMHbIX BOA, HO HE
6onee 0,3 m;

- N0 TEXHUYECKUM yCJ/I0OBMAM B NMOMELLEHUNAX NnoA3eMHOM 4YacTu He AO0/KHO 6bITb CbIpOCTHU,

- MPY OMACHOCTU BCMJbITUS COOPYXEHMS, KOMAa B3BELIMBAIOLWASA CUa MPEBbILAET Maccy
COOpYXeHus.

11.1.17 MNpun obLieM NOHMXKEHUN YPOBHS MOA3EMHbIX BOA Ha TEPPUTOPUM OTMETKY MOHUXKEHHOIO
YPOBHSA crieayeT Ha3HavaTb Ha 0,5 M HMXe NonoB noaBanos, TEXHUYECKUX MOANOMNIN, KaHanos
AN KOMMYHUKAUMA U ApYyrMX NOA3EMHbIX COOPYXEHUN.

11.1.18 TpaHLeHbIA ApeHaXx A0MYCKAETCA yCTpamBaTb Ha CBO6OAHbIX OT 3aCTPOMKMU
TeppuTOpUSaX. 3aKkpbiTbin 6ecTpybuaTbiil gpeHax (TpaHleun, 3anoaHEHHbIE DUNbTPYOLWNM
MaTepuanom) cneayet npeaycMaTpmBaTbh, Kak NpaBusio, ANs KPpaTKOBPEMEHHON aKkcnayaTauum (Ha
OMON3HEBbIX CKSIOHAX B NEpMos OCyLLECTBIEHNS MEPOMPUATUIA NO UX CTabunmsaunm, B KOT1I0BaHE
B Nepuoj CTPOUTENbCTBA COOPYXEHUSA U T.M.).

11.1.19 TpybuaTbii ApeHax cnegyeT npeaycMaTpuBaTtb B rpyHTax ¢ KoadhduumeHTom
dunbTpaummn 2 M/cyT n 6onee. [lonyckaeTcsa ero npuMeHeHne n npm koadbdouumeHte dunbTpaumm
MeHee 2 M/CYT B CTPOUTE/IbHOM BOAOMOHMXKEHUN N B CONYTCTBYIOLWNX APEHAXaxX TOHHenewn,
KaHanoB M APYrnx YCTPOWCTB AJ19 KOMMYHWUKALUWUIA, €CN OMbITHBIM NyTeM AoKa3aHa ero

3 HEeKTUBHOCTD.

11.1.20 YCTpOWCTBO ApeHaxen B BuAe Noa3eMHbixX ranepen (MpoxoaHblX N NoaynpoxoaHblX)
AonyckaeTtcs:

- MNP BO3MOXHOCTWU BbIMNO/IHUTb APEHAX TOJIbKO NOA3EMHbIM cnocobowm;

- MPU UX UCNOSIb30BaHMUN ANa Nepuoaa sKCnyaTtaummn coopyxeHus (0cobeHHO B criydasix, Koraa
NMepeycTpoNCTBO UM PEMOHT ApPeHa)a HEBO3MOXHbI UMW 3aTPYAHUTENbHbI);

- B UHXXEHEPHO-reosIormM4ecKnx ycsiioBusx, roe€ nx nppuMeHeEHME 3KOHOMNYECKHU 3¢)¢)EKTMBHO.

11.1.21 BaKkyyMHbIN ApeHax cnefyeT MPUMEHSTb B rPpyHTax ¢ KoadduumneHToM dpunbTpauum
MeHee 2 M/cyT.

11.1.22 lNpu NpoeKTMpPOBaAHUUN APEHAXEN CneayeT YUMTbIBaTh MOOXEHMS HACTOSLWero pasaena,
CHwuMN 2.06.14 v CHwuM 2.06.15.



Mpn Bbl60pe CUCTEMbI ApEHNPOBaAHUA Heob6xoanMo YUYUTbIBATb MPUYNHbI NOATOMNNEHNA (no,qpas,qen
5.4).

11.1.23 PacyeT ApeHaxei AO/MKEH BKAKOYaTbh MUNbTPaALMOHHbIE pacyeTbl (MPUTOK U NOSIOXEHME
CHWXEHHOro ypOBHS MOA3eMHbIX BOA), rMApaBanyeckme pacyeTbl (NponyCcK KanTUpOBaHHbIX
NOA3eMHbIX BOJ Yepe3 COOpYXeHUs ApeHaxa) u noabop necyaHo-rpaBuiHbIX 06cbinok (CHuI
2.06.14).

11.1.24 lNpyn Ha3Ha4YeHUN KOHCTPYKTUBHbIX MapaMeTpoOB ApPeHaxen cneayeTt obecneumTb Ux
BOJ03aXxBaTHYI0 M BOAOMPOMYCKHY CNOCOHBHOCTb, AOCTAaTOYHYI MPOYHOCTb NPV BO3AENCTBUMN
BHELWHNX CTaTUYECKUX U AMHAMUYECKUX HArpy30K U arpecCMBHOCTU MOA3EMHbIX BOA.

11.1.25 MNpoAonbHble YKNOHbI ApeHaxen AoMKHbl o6ecrneuynTb CKOPOCTb BOAbl B Tpybax, npu
KOTOPOW He MPOUCXOAUT MUX 3aunmBaHune. s rMNHUCTbIX FPYHTOB PpeKOMeHAYeTCS MpUHMMaTb
YK/I0H He MeHee 0,002, a onsa neckosB - He MeHee 0,003.

11.1.26 TpybuaThili ApeHax crefyeT NpPoOeKTMpoBaTb N3 acbecToueMeHTHbIX (B 60NblWINHCTBE
cny4daeB), KepaMumyeckmx, HE€TOHHbIX, Kene306eTOHHbIX, YyTryHHbIX U NacTMacCcoBbIX Tpy6. B
arpeccuBHbIX BoAax C/ieAyeT NpUMeHSTb N1acTMacCoBble, KEpaMMUYeCKMe U YyryHHble TpyOhbi.

11.1.27 [dpeHax AO/IKEH COOPYXATbCHA B CYXUX MM OCYLUEHHbIX FPYHTaxX 1 ero ciegyet
3aKaabliBaTh HUXE pacyeTHON rnybuHbl NpoMep3aHns rpyHTa.

11.1.28 na obecneyerHunss dunbTpauMOHHOM CNOCOBHOCTM TpybUaTbIX ApeHaXen, a Takxe
OPEHaXHbIX ranepen npegycMaTpusatoT 06CbINKy U3 ApeHUpYoWnX Matepmanos (WwebHs, rpasus,
necka nnu ux cmecemn). [ina ApeHaxHbIX ranepen MoxeT H6biTb MpMMEHeHa TakXe cneumanbHas
oTaenka (Kpenb) M3 NOpucToro 6eToHa Cc yCTpoOncTBoM "dpunbTpoBbiX okoH". Moabop coctaBa
o6cbIinok, yncna cnoes (0AMH UK ABA) U UX TOJLMHbBI MPOU3BOAAT B 3aBUCMMOCTM OT TUna
dunbTpa 1 cocTaBa ApPEHUPYEMbIX FPYHTOB.

BO3MOXXHO NMpMMeHEeHNEe KOHCTPYKUMI apeHaxel Tuna "Delta" n apyrnx n3 coBpeMeHHbIxX
MaTepuanos, B TOM YNC/IE U3 FEOKOMMO3NTOB, 0b6ecrneymBatoWwmx BOAOOTBOASALLYIO N 3alLUTHYO

dyHKUMN.

11.1.29 MnacToBbIN ApeHax cneayeT npeAycMaTpmBaTh ABYXCNOWHbBIM B MMHUCTbLIX UK
cnabonpoHMuaeMbix neckax u 0A4HOCNOMHBLIM - B CKasibHbIX MW MOAYCKAsbHbIX FPYyHTaX.
MuHMManbHas To/LMHa necyaHoro cnos AoskHa 6biTe 100 MM, a rpaBuitHOro - 150 MM,

MoBepXHOCTb AHA KOT/I0BaHa, CN/laHMPOBAHHOIO NoJA YKIaAKy Martepuana njacToBoro ApeHaxa,
AoMmKHa nMmeTb YkoH 0,005-0,010 B CTOPOHY KOHTYPHbIX TpybuaTbIX ApeH, pacnosIoOXeHHbIX No
NepUMETpPY COOPYXeHMUs.

11.1.30 KOHCTPYKTUBHOM YacCTblo MIACTOBOr0O ApPEHaxa SABSETCA NPUCTEHHbIA APEHaX,
yCTpanBaeMblin B c1abo NpoOHMLAEMbBIX U C/IOUCTbIX FPYHTaX Npu OTCYTCTBUM NOA3EMHbIX BOA Ha
YPOBHE NOA3EMHOMN YacTuU COOpYyXeHus. NMPUCTEHHbIN ApeHaXx OTCbiNaeTcs U3 rnecka c
Koa(pdbmumeHToM puabTpaumm He MeHee 5 M/CyT n ToawmHor He meHee 0,3 M UK ycTpaneaeTcs
M3 PYJIOHHbIX UCKYCCTBEHHbIX MaTepunasos.

11.2 M'mapounsonsaums

11.2.1 KOHCTPYKUMA M BUA TMAPON30SIALMM AOSKHbI BbIGMPATbCA B 3aBMCMMOCTM OT: Ha3Ha4YeHus
N KOHCTPYKTMBHbIX OCO6EHHOCTEN COOPYXXEHUs!, MaTepuana nsoMpyeMbiX KOHCTPYKUMA U NX
TPELMHOCTOMKOCTIN, KaTeropumn COOPYXXEHMUS MO CTEMEHN CYXOCTU, XMMUUYECKUX CBOICTB U
XapaKTepa BO3[EeNCTBUS Ha HEMO NOA3EMHbIX N TEXHOTEHHbIX BOA, NHXEHEPHO-TeoIorMyeckmx u
rMApOreosIorMyeckmx yc108mii nnowaaku, TpebyeMoin 4oNroBe4yHoCT!, PEMOHTONPUIOAHOCTH,
3KOJSIOMMYECKMX CBONCTB MrMAPOUN30NALMM U T.A.

Mpy NpOEKTUPOBAHUM TMAPOU3ONALUN CNeayeT YUUTbIBaTb, YTO BOAOHENPOHULLIGEMOCTb
NOA3EMHbIX COOPYXEHUN MOXET 6biTb 06ecnevyeHa NpUMeHEHNEM MJIOTHOMO MOHO/IMTHOIO 6EeToHa
cneumanbHOro coctaBa C NIacTUGULNPYIOLWUMU U BOAOOTTa/IKMBaOLWMMK o6aBKaMu.



11.2.2 T'napomnsonaunto noapasnenstor:
- MO AOArOBEYHOCTU - Ha BPEMEHHYO U MOCTOSIHHYIO;

- NO BO3AENCTBUIO Ha Hee BoAbl (KMAKOCTU) UK rasa - Ha paboTaloLlyto no4 Harnopom
(naBneHmnem) n 6e3 Hanopa (0T KaNWUAASPHOro Noacoca);

- M0 PacrosloXKEHUIO B COOPYXXEHUWN - HA BEPTUKAJIbHYIO, TOPU30HTANIbHYIO U HaKJIOHHYHO;
HapYy>XHY0 1 BHYTPEHHIO0; B WBaX (AedOpMaLMOHHbIX, TEMNEPATYPHbIX U TEXHOMOMMYECKMUX);

- M0 Ha3HaAYEHWUIO - HA aHTUMUIBLTPALIMOHHYIO U FEPMETU3UPYIOLLYIO ANA NpeaoTBpaLleHns
NnocTynaeHns GUbTPYOLWEN XUAKOCTU BHYTPb UM HapyXXy 3aliMLIAEMOro KOHTYpa;
NapouM30MALUNOHHY0; aHTUKOPPO3UIAHYIO U MHOTOMYHKLMNOHAJbHYIO;

- Mo cnocoby YCTPOICTBA - Ha OKPACOYHY0, MPOMUTOUHYIO, LITYKATYPHYO, OK/EEUHYI0, JIUTYIO,
3aCbIMHY0, MOHTUPYEMYIO N UHBEKLIMOHHYIO;

- No NpuHUMNY paboTbl MaTepuasna M3osUMN - Ha NMPOHUKAIOLWYIO U pasbyxatoLlyto
(pacwmnpsowyrocs);

- N0 XapakTtepy paboTbl - Ha "NpUXNUMHYK" 1 paboTarLlyto Ha "oTpbIB";

- M0 BMAY MaTepuasna - Ha LEMEHTHYI0, acdanbToByto, BUTYMHYIO, U3 6EHTOHUTOBOW TWHBI,
MEeTasl/IMYecKyto, NoJIMMEPHYIO, @ TaKXKe U3 COBPEMEHHbIX MaTeEpPUAsioB Ha OCHOBE OPraHNYeCKUX U
MUHEpPaNbHbIX BAXYLINX N FEOCUHTETUKOB.

11.2.3 MNpwu BbIbOpe MaTepmana rmaponsonsaumm B 3aBUCMMOCTU OT ee Ha3HavyeHus cneayetr
Y4YUTbIBATb OCHOBHble DU3NKO-MEXaHNUYECKNE CBOMCTBA, XapaKTepusyoLwme ruapoms3onsaunoHHbIE
MOKPbLITUA U MaTepuarsnbl.

11.2.4 Mpw pacyeTax rMapounsosisiumMm XapakTepucTnkm dunbTpauMoOHHOIo NoToKa, Kak npaBuso,
cnenyeT onpeaensTb, pacCMaTpMBas MOCKY0 3agady. Ons YHUKaNbHbIX COOPYXEHUN U B
C/TOXHbIX UHXXEHEPHO-Te0IOrMYECKNX YCNOBUSAX CTPONMNIOLWAAKM ClneayeT pacCMaTpuBaTh
NMPOCTPAHCTBEHHYIO 3a4auy.

11.2.5 MNpw NpoOEKTUPOBAHUM B 3aBUCUMOCTU OT KOHCTPYKLMM, HA3HAYEHUS U YPOBHS
OTBETCTBEHHOCTM COOPYXKEHUA CneayeT NPoBOAUTL CMEAYIOWME PacUeThl MTMAPOU30NALINN:

- MPOYHOCTW Ha AOMyCKaeMoe AaBrieHne, npeaena npoYyHoOCTU Npu CABUIre, OTHOCUMTENBLHOMO
YAJIMHEHUS NMPU paspbiBe, aAre3nu, CONnpoTUBIIEHNUS TPEHUIO, NMPOYHOCTUN K YAAPHbLIM Harpy3kam u
T.N.;

- YCTOMYMBOCTU MpPU BO3AENCTBUN MOJIOXKNTENBbHBLIX M OTpULATENbHbIX TEMNEpPATYp;

- Mapou30aSALUMOHHOIo NOKPbLITUS;

- CpoKa cnyxo6bl;

- YMIOTHEHUA U KOMMNEHCATOPOB B AedOopMauMOHHbIX, TEMNEPATYPHbIX U TEXHONOMMYECKUX LBax.

11.2.6 Ong 3aWnTbl OT KanunaspHon enaru gyHaameHToB 6ecnoaBanbHbIX 34aHUNA cneayeT
YKnaablBaTb FOPU3OHTANbHbIA FMAPOU30NASALMOHHBIN Ccon. OH AO/MKEH YKNaAblBaTbCS Bbllle
YPOBHS TpOTyapa uam OTMOCTKM.

B 3paHMAX C nogBanamMmm M30NAUUI0 OT KanuUANsSpHOW CbIPpOCTU YCTPamBatoT U3 ABYX
ropun3oHTasbHbIX CNOEB: B YPOBHE Nojia noAgBana v HaZ YPOBHEM TpOTyapa, a TakXe C 3aWuTon
Hapy>XHO BEPTMKASIbHON NMOBEPXHOCTU CTEHbI M’MAPOU30NSLMEN.



BepTuKanbHY rmMapous0aUunio Hapy>KHbIX CTEH C/IeAYET BO BCEX C/lydasx NoAHMMAaTb BbilIe Ha
0,5 M HanbonblIEero NPOrHO3MpyeMoro ypoBHS MoA3eMHbIX BOA.

11.2.7 QNS CTeH NOA3EMHbIX COOPYXEHUN HeobXoaAMMO NpeaycMaTpmuBaTbh YCTPONCTBO
rmaponsonaunm, aonyckawlwen ocagky CTeH, ycagky n HabyxaHne 6e€ToHa, BO3MOXHble
nepenaabl Temrnepartypbl, 6e3 HapyLweHns ee CrJIOLWHOCTMU.

11.2.8 KOHCTPyKLMS Y3N0B NpU NMPOXOXAEHNM KOMMYHUKaUMA Yepes rmaponsosaumnio 4oKHa
ob6ecrneunTb repMeTUYHOCTb. Bce Tpy6onpoBoabl A40MKHbI 6biTb METANIMYECKUMNA.

11.2.9 [Ins BOCCTAHOBNEHUS HAPYLIEHHON MMAPOU30NIALMM SKCNTYaTUPYEMbIX COOPYXXEHUIA MOTYT
6bITb UCNOSIb30BaHbl PUNLTPALIMOHHbIE 3aBECHI U 3KPpaHbl, yCTpauBaeMble NyTEM HarHeTaHus B
FPYHT Yepe3 MHLEKTOPbI pacTBopa BUTYMa, XUAKOro CTeKNa, NeTposiaTtymMa, passiMyHbIX CMOJT.

12 MNpoekTupoBaHue pyHAAMEHTOB
12.1 O6wue nonoxeHus

12.1.1 ®dyHaameHTbl NoapasaenstoT Ha ctonbyatble (OTAENbHbIE) - MOA KOMOHHbI UK paHA-
6anku, NeHTOYHble, NPEpPbIBUCTbIE U LLesIeBble - NOA CTEHbl N PsSAbl KOMOHH, U NJIUTHbIE
(cnnowHble) - Noa 34aHUe UM ero YacTb.

12.1.2 B kauyecTtBe MaTtepuana pyHAaMeHTa NpUMEHSIOT xene3obeToH, 6eToH, NpMpoaHble KaMHM,
Knpnud. Ons 3aaHnin n coopyxeHui 111 ypoBHA OTBETCTBEHHOCTU NMPU COOTBETCTBYHOLLEM
060CHOBaHMM AOMYCTUMO MUCMOAb30BaHMe flerkoro 6eToHa, LeMeHTorpyHTa u ap.

12.1.3 Ons 6€eTOHHbIX N Xene306eTOHHbIX MPYHAAMEHTOB CneayeT NPUMEHSATb KOHCTPYKLUMOHHbIE
6eToHbl, cooTBeTcTBYlOWMe TOCT 25192:

TSOKENbI cpeaHelt NNoTHOCcTU oT 2200 go 2500 kr/m>;
MeJSIKO3epPHUCTbIN CpefiHei NNoTHOCTU cBbiwe 1800 kr/m>.
MpumMeHseMble 6€TOHbI AO/KHbI YAOBNETBOPSATh TPEOOBAHMSAM MOPO30CTONKOCTH.

12.1.4 KoHCTpyKunmn pyHAaAMEHTOB AO0MXKHbI YAOBNETBOPSATh TpeboBaHnAM pacdeTa Nno Hecylen
CNocobHOCTU (NpeaenbHble COCTOSHUSA MepBOK rpynnbl: NpogasaneaHue, n3rnb u 1.4.) v no
NPpUrogHOCTM K HOpMasibHOM aKcnyaTaumm (NnpeaenbHble COCTOSIHUS BTOPOW rpynmbl:
obpasoBaHune 1 packpbiTue TpewmH). PacyeTbl cnenyeT BbINOHATL B COOTBETCTBUMU C YKa3aHMSAMMU
CHwmN 52-01 n CHuM II-22.

12.1.5 PacyeT KOHCTpyKUmMii DYHAAMEHTOB, @ TakXXe OTAENbHbIX UX 3/1IEMEHTOB O/IKEH
Npou3BOANTLCS AN BCEX CTAAWUMN - U3rOTOB/IEHUS], TPAHCMOPTUPOBaHWS, BO3BEAEHUS U
aKcnayaTauuu.

Mpu pacuyeTe a3neMeHTOB COOPHbLIX PyHAAMEHTOB Ha BO3AENCTBME YCUNMIM, BO3HUKAKOLWNX NPU NX
noabeMe, TPaHCNOPTUPOBAHUM N MOHTAXe, Harpy3Ky OT Beca 3/eMeHTa cneayeT BBOAUTb C
K03 PULMEHTOM AMHAMUYHOCTU, paBHbIM 1,6.

Ons cTaanin Bo3BeaeHUs um 3KCMlyaTauun A0NIXHbI paCCMaTpunBaTbCA paCyYETHbIE CUTYaUUN:

00 npnobpeTeHuss 6eTOHOM MM pacTBOPOM 3aAaHHOM NMPOYHOCTU - Ha BO3AENCTBME Beca
MaTepuana u Apyrux Harpysok, AeNCTBYIOLIMX Ha COOTBETCTBYHOLLMX 3Tanax BO3BEAEHUS;

nocne npnobpereHns 6€TOHOM MM pacTBOPOM 3a[aHHOMN MPOYHOCTU - Ha BO3AENCTBME Harpys3ok,
NeNCTBYIOLWNX Ha NOoC/eayoWmMxX 3Tanax Bo3BeAeHNsa U Npu aKcnayaTaumm pyHaamMeHTa.

12.1.6 BeToHHblEe 1 KaMeHHble MaTepuanbl NPUMEHSAIOT B PyHAAMEHTax (UK UX d1eMeHTax),
paboTarLmx Ha oxaTne, Npu 3KCLEHTpUCUTETaxX NPoAOAbHOM CUMbl, He npesBbiwatowmux 0,8y ang



OCHOBHbIX CoYeTaHMi Harpy3ok u 0,85 - ana ocobbix coueTaHMin Harpy3ok (y - paccTosiHue oT
LeHTpa TSXECTU ceveHnss Ao Hauboree CKaToro BOSIOKHA CeYeHus), Npyu 3TOM pacCTositHMe OT
TOYUYKM MPUTOXKEHUST PABHOAENCTBYHOLLEN YCUINIA A0 Hanbonee CKaToro BOIOKHa CeYEeHUS LOJIKHO
6bITb HE MeHee 2 CM.

12.1.7 MNpwn pacyeTe No NPOYHOCTU 3N1EMEHTOB (DYHAAMEHTOB Ha AeNCTBUE LLeHTpasibHOM
CKUMALOLLLEN CUbl AOIKEH YUUTBIBATLCSA CNYYalHbIA 3KCLLEHTPUCUTET, MPUHUMAEMbIA PaBHbIM 2
CM Ans 6€TOHHbIX U Xene306eTOHHbIX KOHCTPYKLUMI U 3 CM - AN KOHCTPYKLMA U3 KaMEHHOM
KNnaaKku.

12.1.8 WnpuHa packpbITnsa TpewuH B xene3obeToHHbIX dyHAaMeHTax ucxoasa ns tpebosaHus
obecneueHns coxpaHHOCTM apMaTypbl knaccos A240 (A-I), A300 (A-II) n A400 (A-III) He ponxkHa
npesbiwate 0,3 MM Bbille YPOBHS NoA3eMHbIX BoAg U 0,2 MM - HUXe YPOBHSA NOA3EMHbIX BOA UK
npu NepeMeHHOM YpPOBHE MOA3EMHbIX BOA.

12.2 My6uHa 3anoxeHna dyHAaMeHTOB
12.2.1 TnybuHa 3anoxeHnsa hpyHAAMEHTOB AO/IKHA MPUHMMATLCA C YYETOM:

- Ha3Ha4YeHUS N KOHCTPYKTMBHbIX 0COBEHHOCTEN NPOEKTUPYEMOrO COOPYXXEHUS, HAarpy3ok 1
BO3ENCTBUI Ha ero dyHAaAMeHThI;

- [71y6MHbI 3aN0XXeHUSA PYyHAAMEHTOB NPUMbIKAOLWLMX COOPYXEHUI, a Takxe rnybuHbl Npoknaaku
WHXXEHEPHbIX KOMMYHUKaLNIA;

- CYLLUECTBYIOLLErO N MPOEKTUPYEMOro penbeda 3acTpanBaemMoii TEpPUTOPUN;

- UHXXEHEPHO-reonormyeckmnx yc108mi Nnowaakm cTpouTenbcTBa (HOU3MKo-MexaHnJYeckmnx
CBOWCTB IPyHTOB, XapaKTepa HamnjaacToBaHWI, HanMumMs CI0EB, CKIIOHHbIX K CKOSIbXEHUIO,
KapMaHOB BbIBETPMBAHWS, KAPCTOBbLIX MOMOCTEN U Np.);

- rmaporeonornyecknx YCJ'IOBVII;i naowaakym n BO3MOXHbIX X U3MEHEHUI B npouecce
CTpOUTENDbCTBaA U 3KCrJlyataunn COOpPYyXeHUA,;

- rNy6MHbI CE30HHOIO NMPOMEpP3aHNS TPYHTOB.

Bbl60p ONTMMaJsIbHOM I'J'IY6MHbI 3a10XKeHNA qJYH,CI,aMEHTOB B 3aBUCUMOCTU OT YYETA YKa3aHHbIX
BbllWIE YC}'IOBVIm PEKOMEHAYETCA BbIMOJIHATbL HA@ OCHOBE TEXHUKO-3KOHOMNYECKOIo CpaBHEHNA
pa3nn4yHbIX BapunaHTOB.

12.2.2 HopMaTuBHYO r/1y6mnHYy CE30HHOI0 NMpoOMep3aHus rpyHTa NpuHUMaloT paBHOM cpegHen us
€XeroAHbIX MaKCUManbHbIX [/ly6buH CE30HHOrO0 NpoMep3aHus rpyHTOB (Mo 4aHHbIM HabNAeHN
3a nepuoa He MeHee 10 fieT) Ha OTKPbLITON, OrOSIEHHOW OT CHera ropusoHTasIbHONM NaowaaKe npu
YPOBHE NOA3eMHbIX BOA, PACMONOXEHHOM HMXe rMybuHbl CE30HHOI0 NPOMep3aHNs rPYHTOB.

[Mpu ncnonb3oBaHUKN pe3ynbTaToB HabnaeHUn 3a haKTUUECKON /TybMHOM NpoOMep3aHnsa crenyeTt
Y4YnUTbIBaTb, UTO OHa AOJIXHA ONMpeaensTbCs Mo TeMnepaType, Xapakrepuaytowen cornacHo NOCT
25100 nepexoa NAacTMYHOMEP3/0ro rpyHTa B TBEPAOMEP3JiblA FPYHT.

12.2.3 HopMaTuBHYI0 ry6MHY CE30HHOIO NpoMep3aHns rpyHTa dq,, M, Npu OTCYTCTBUWN AaHHbIX
MHOrOMIETHUX HabMoAeHNI cieayeT onpeaensaTb Ha OCHOBE TEMOTEXHUYECKUX pacyeTos. Ons
parioHoB, rae rnybuHa npoMepsaHus He MpeBbIWaeT 2,5 M, ee HOpMaTUBHOE 3HauyeHune
JlonyckaeTcs onpeaensaTb no dopmyne

den = do , (12.1)

roe M; - 6e3pa3MepHbIi KOIPDOULNEHT, YUNCITIEHHO PaBHbIN CyMMe abCOMOTHbBIX 3HAYEHUI
cpeaHeMecsaYHbIX OTpuLaTeNbHbIX TeMNepaTyp 3a 3UMy B JaHHOM panoHe, MPUHUMAEMbIX MO



CHul 23-01, a Npu OTCYTCTBUWU B HEM JaHHbIX AN KOHKPETHOrO NyHKTa WU pakioHa
CTpoUTENbCTBA - NO pe3ysbTaTtaM HabNaeHNn rMAPOMEeTEeOPOSIONMYECKON CTaHUMN, HaxoaaLwencs
B @aHANOrMYHbIX yC/10BUSIX C pakiOHOM CTPOUTENBCTBA;

do - BENMUYMHA, NPUHMMaeMas paBHOWM 4Na CYrMMHKOB U nH 0,23 M; cynecei, NeckoB Menkmnx m
nbinesaTtbiX - 0,28 M; NeCKOB rpaBenuUCTbIX, KPYMNHbIX U cpeaHeln KpynHocTtu - 0,30 m;
KPYMHOO6/I0MOYHbIX FPYHTOB - 0,34 M.

3HayeHue dg Ang rpyHTOB HEOAHOPOAHOIO CIOXKEHUS ONPEAENsIOT Kak CpeAHEB3BELLEHHOE B
npeaenax rny6uHbl NpoMep3aHus.

HopmaTtuBHas rnybuHa npoMmep3aHuns rpyHTa B pasioHax, rae dqs > 2,5 M, a TakXKe B FOpHbIX
panoHax (rae pesko M3MeHSTCs penbed MeCTHOCTU, NUHXEHEPHO-reonorn4yeckmne 1
KNIMMaTUYeCKmne yCcroBusl), AO/MKHA ONpeaensaTbCs TEMIOTEXHUYECKMM pacyeTOM B COOTBETCTBUM C
TpeboBaHusamMu CHull 2.02.04.

12.2.4 PacuyeTHyt0 rnybuHy CE€30HHOI0 NMpoMep3aHus rpyHTta dq, M, onpegensitot no gopmyne
df = khdfnl (122)
roe dq, - HopMaTMBHas rnybuHa npoMepsaHus, M, onpeaensiemas no 12.2.2 n 12.2.3;

Kh - KO3 DUUMEHT, YUNTbIBAOLLMIA BAMSHME TEMJOBOIO pexuMa COOpPYXeHUs, NpUMHMMaeMbln Ans
HapyXHbIX MyHAAMEHTOB OTaM/JIMBaeMbIX COOPYXEHUN - No Tabnvue 12.1; Ana Hapy>XHbIX U
BHYTPEHHMX (pyHAAMEHTOB HeOTarn/IMBaeMbIX COOpyXeHuh ky = 1,1, KpoMe paloHOB C
OoTpuUaTe/IbHON CpeaHero4oBON TeMnepaTypon.

MpnMedaHus

1 B palioHax C oTpuuaTenbHON CpeAHero4oBoN TeMnepaTypon pacdeTHas rnybuHa npomepsaHus
rpyHTa A1 HEOTan/IMBaeMbIX COOPYXEHWUI AO/KHA ONpeaesniaTbCA TEMNJOTEXHUYECKMM pacyeToM B
cooTBeTCTBMM C TpeboBaHusaMn CHull 2.02.04. PacyeTHas rnybnHa npomMep3aHns A0J1KHA
onpefensTbCs TeNIOTEXHUYECKMM PAcYETOM U B Cllydae NpUMEeHEHMS MOCTOSHHOM Tena03awmThl
OCHOBaHMSA, @ TaKXe eC/in TEMNJI0BON PEXUM NMPOeKTUPYEMOro COOPYXEHUS MOXET CYyLLEeCTBEHHO
BNIUATb Ha TeMnepaTypy rPyHTOB (XON0AUIBHUKKN, KOTeNbHble U T.M.).

2 [N 30aHUI C HeperynsipHbIM OTOM/IEHWEM Npu onpeaeneHnn K, 3a pacyeTHyto TeMnepaTypy
BO34yXa NPMHMMAIOT €€ CPeAHECYTOUYHOE 3HaYeHne C yUeToM AIUTENbHOCTU OTan/JIMBaeMoro u
HeoTanMBaeMoro NepmMoaoB CyTOK.

12.2.5 nybuHa 3anoxeHns pyHAAMEHTOB OTan/IMBaAEMbIX COOPYXXEHUN NO yC/10BUSIM
HeaonyLweHUs MOPO3HOro NMyYeHUst FPYHTOB OCHOBaHUA AOJIXHA Ha3Ha4aTbCs:

- AN HapYXHbIX PyHAAMeHTOB (OT YPOBHS NMaaHMPOBKM) no Tabnuue 12.2;
- AN BHYTPEHHUX dYyHAAMEHTOB - HE3aBMCMMO OT pacyeTHOM rybuHbl NpoMep3aHus rpyHTOB.

Fny6uHY 3an0XeHns HapyXHbiX pyHAAMEHTOB AOMNYyCKaeTCcs Ha3HayaTb HE3aBMCUMO OT pacyeTHOM
rny6uHbl NpoMep3aHuns, ecnu:

- (byHA@MEHTbl onNupatoTcs Ha Menkne Neckn u cneumasnbHbiMU UCCNef0oBaHUSIMU Ha JaHHOM
nnowanke yCTaHOBJIEHO, YTO OHW He MMEIT MYUYMHUCTbIX CBOMCTB, a TaKXe B Cilyyasix Koraa
creunanbHbIMU UCCNe0BaHUAMM U pacyeTaMn yCTaHOBMIEHO, YTo AedopMaLmmn FpyHTOB
OCHOBaHMs Npu UX NpoMep3aHMn N OTTauBaHMKN He HapyLLaoT 3KCMlyaTaunoHHY NPUroaHOCTb
COOpYXeHus;

- MPeAyCMOTPEHbI CrelmanbHble TEMTOTEXHUYECKME MEPONPUATUS, UCKJIIOUYAtOLWMeE NMpoMep3aHue
rPyHTOB.



12.2.6 TNy6uHY 3aN0XEHMSA HAPYXHbIX U BHYTPEHHUX DYHAAMEHTOB OTAMN/IMBAEMbIX COOPYXEHUA
C X0J104HbIMM 104BaAaMN N TEXHUYECKMMM NOAMONbAMU (MMEIOWMMIN OTPULATENBHYIO
TeMnepaTypy B 3UMHWUI Nepuoa) creayeT nNpuMHMMaTh no Tabnvue 12.2, cuntas oT nona rnogsasa
NN TEXHUYECKOro MoAanosibs.

Mpwn Hannuum B x0/104HOM riogBasie (TEXHUYECKOM NOAMNONbE) OTanIMBaeMoro COOpyXeHus
oTpuLaTenbHOM cpefHe3UMHeN TemnepaTypbl rNy6uUHY 3an0XeHUs BHYTPeHHUX dyHAaMEeHTOB
NpUHMUMALOT Mo Tabnuue 12.2 B 3aBUCUMOCTU OT pacyeTHON rnybuHbl NpoMep3aHuns rpyHTa,
onpepensiemMon no gopmyne (12.2) npu koadbdunumeHTte ky, = 1. Mpn 3TOM HOPMATUBHYIO FNyOUHY
rnpomMep3aHus, cumTas oT nosia nogsasna, onpeaenstoT pacdeToM no 12.2.3 ¢ yyeToMm
cpeaHe3nMHen TeMnepaTtypbl BO3ayxa B noaBsarne.

Tabnuuya 12.1

KoaddurumeHT k;, npu pacdyeTHOM
CcpeaHecyToYHOW TeMnepaType Bo3Ayxa B
NoMeLLEeHNM, MPUMbIKAIOLWEM K HapYXHbIM

OcobeHHOCTH Coopy>XeHUS dbyHaameHTaM, °C
0 5 10 15 | 2o
onee
be3 nogBana c nonamu, ycTpanBaeMbIMU:
Mo rpyHTy 0,9 0,8 0,7 0,6 0,5
Ha narax rno rpyHTy 1,0 0,9 0,8 0,7 0,6
Mo yTEMNJIEHHOMY LIOKO/IbHOMY 1,0 1,0 0,9 0,8 0,7
nepekpbITUO
C noaBasioM Nnn TEXHNYECKUM MOAMONbEM 0,8 0,7 0,6 0,5 0,4
MpnMedaHus

1 NMpueeneHHble B Tabnuue 3HavyeHnsa KoapduumeHTa k, OTHOCATCS K pyHAAMEHTaM, y
KOTOPbIX PAacCTOSAHUE OT BHELUHEN rpaHn CTeHbl 40 Kpasa dpyHaameHTa a; < 0,5 M; ecnn a¢
> 1,5 M, 3HaueHuns koadbduumeHTa k, nosbiwatT Ha 0,1, HO He 6osiee yeM A0 3HAYEHMUS
kn = 1; Npy NpoMeXXyTOYHOM 3HAYEeHUN a; 3Ha4YeHus KoapduumneHTta k, onpeaenstoT
MHTEpPNOASLUNEN.

2 K noMelleHnsM, NpUMbIKaOWNM K HapyXHbIM dyHAAMEHTaM, OTHOCSTCS 1104Ba/lbl U
TEXHWUYEeCKne noanosibs, a Npu Ux oTCyTCTBUM - NOMELLEHNS NepPBOro 3Taxa.

3 MpK NPOMEXYTOUHbIX 3HAYEHUSAX TEMMNEpaTypbl BO3ayXa KO3(pdUUMeHT K, NpUHMMaLOT C
OKpYyriieHneM Ao 6mKanliero MeHblIero s3Ha4eHusl, ykasaHHoro B Taénuue.

Tabnuua 12.2

FnybuHa 3anoxeHna GyHAaMeHTOB B
. 3aBMCUMOCTM OT FTy6MHbI pacnonoXeHuns
FpyHTbI NoAa noaowBoin yHAAMeEHTa YPOBHS MOA3EMHbIX BOA dy, M, MpH

dy <de + 2 dy > de + 2

CkanbHble, KpYNMHOOH6/I0OMOUHbIE C NecUYaHbIM
3anoSIHUTENEeM, Neckn rpaBesucTbIe, He 3aBucuT oT d; He 3aBucuT OT df
KPYMHbIE U CpefiHEN KPYMHOCTH

Meckn Menkne n nbolnesaTtblie He meHee d; To xe
Cynecun c nokasateneM Tekyvectn Iy < 0 To xe "
To xe, npn I, >0 " He meHee d

CyrnvHKu, rmuHbl, a Takxe " To xe




KPYMNHOO6/I0MOYHbIE FPYHTbI C MNHUCTBIM
3anosIHUTEeNneM Npu rnokasaTene TeKyyecTu
rpyHTa wnu 3anonuutensa I, > 0,25

To xe, npn I, < 0,25 He meHee 0,5d;

MpumeyaHus

1 B cnyyasx koraa rnybuHa 3anoxeHuns dyHAaMeHTOB HE 3aBMCUT OT pacyeTHO
rny6uHbl NpoMep3aHusa d;, COOTBETCTBYIOLLME IPYHTbI, YKa3aHHble B HacToslen Tabnuue,
[O/IKHbI 3aneraTtbe 40 Fy6uHbI HE MEHEE HOPMAaTUBHOW ry6uHbI NpoMep3aHus de,.

2 MNMonoxeHne ypoBHS MOA3EMHbIX BOA AOJHKHO MPUHUMATLCS C YYETOM MOJIOXEHUN
noapasaena 5.4.

FNy6uHy 3an0XeHNa HapyXHbIX GyHAAMEHTOB OTaN/IMBaEMbIX COOPYXEHUN C X0/104HbIM
noABasioM (TEXHUYECKUM MOAMNOSIbEM) NPUHMMAIOT HaMbonblIen U3 3HAUYEHNI TNYOUHBI 3a50KEHUS
BHYTPEHHUX (PYHAAMEHTOB M pacyeTHOW rnybuHbl NpoMep3aHus rpyHTa ¢ KkoadbduumeHtom k, = 1,
cuMTasi oT YpOBHS MJI@HUPOBKMU.

12.2.7 TnybuHa 3an0XeHUS Hapy>XHbIX U BHYTPEeHHUX DYyHAAMEHTOB HeoTan/InBaeMbIX
COOpPYXEHWUN A0/MKHA Ha3HayaTbca no Tabnunue 12.2, npu 3TOM rnybuHa ncuncnseTcs: npu
OTCYTCTBUM NoABana UM TeEXHUYECKOro noAnonbs - OT YPOBHS MJ@HUPOBKKU, @ MPU UX HaMNYUK -
OT Nnosa noAasasa Uan TeEXHUUYECKOro NoAMnosibs.

12.2.8 B npoekTe ocHoBaHmi U GyHAAMEHTOB AO/KHbI NpeayCMaTpMBaThbCs MEPONPUATUS, HE
AonycKawLwme yBlaxXHEeHNa rpyHTOB OCHOBaHMS, a TakxXe NpoMopa)KnBaHuUsa nx B nepuoj
CTpouTenbCTBa.

12.2.9 Mpu NpOEKTUPOBAHNM COOPYXKEHNI YPOBEHDb MOA3EMHbIX BOA AOJHKEH MPUHMMATLCS C
YYETOM ero nporHo3npoBaHus Ha Nepuoa 3KCryaTauumn coopy>XeHusl no nogpasgeny 5.4 m
B/IUSIHUS Ha HEro BOAOMOHMKAIOLWMX MEPOMPUATUI, €C/IM OHW NPefYCMOTPEHbI NMPOEKTOM.

12.2.10 ®yHAAMEHTbI COOPYXEHUS MM €ro 0TCeKa A0JIKHbl 3aKNaAblBaTbC Ha OAHOM YpPOBHE.
Mpn Heo6X0ANMOCTUN 3aN0XEHUSA CoCceAHNX DYHAAMEHTOB Ha PasHbIX OTMETKaX UX AOMYCTUMYLO
pasHocTb Ah, M, onpeaensoT UCX0As U3 YCoBMSA

Ah < a(tge; + ¢i/p), (12.3)
roe a - paccrtosiHue mexay gyHaaMeHTamMu B CBETY, M;
@1, C; - pacyeTHble 3Ha4YeHus yrna BHyTPEHHEro TpeHus, rpaa., U yaenbHoro cuennenus, kla;

p - cpeAHee AaBsieHne noj NoAOLWBOM BbILEPACNOSIOKEHHOrO pyHAaMeHTa OT pacyeTHbIX
Harpy3ok (4ns pacuyeTta OCHOBaHWUS Mo Hecyuwen cnocobHocTn), kia.

12.3 Pacuet cTtonbuaTbix dyHAaMEHTOB

12.3.1 PacyeT npo4yHocTu cTon64YaThixX (PyHAAMEHTOB BK/IOUYAET onpeaesieHMe pa3sMepoB NNTHOM
yacTu, onpefeneHne pasMepoB CTyMNeHel, onpeaeneHne cedyeHns apMaTypbl MINTHOW YacTu.
PacueT no BTOpoOW rpynne npeaesnbHbiX COCTOSHUIA BKOUYAET pacyeT rno 06pasoBaHmnio 1
PacKpbITUIO TPELLWH.

12.3.2 PacueTt ¢pyHAaMEHTOB NPOM3BOAST C YHYETOM PEaKTUBHOIO AaBsieHus rpyHTa p, klla,
onpeaensiemMoro rno dopmyne

p = N/A + My/I, + Mx/1,, (12.4)

roe N - pacueTHasa BepTukanbHag cuna, KH;



My, M, - pacyeTHble MOMEHTbl OTHOCUTENILHO OCeN yHAAMEHTa X U Y, KH-M;
I., I, - MOMEeHTbI MHEPLMM NOAOLBLI PyHAaMeHTa OTHOCUTESNIbHO X 1 Y, m*;

X, Y, Z - KoopAnHaTtbl (pUCYHOK 12.1).

PucyHok 12.1 - Dntopa AaBNEHUS Ha rpyHT BHELLEHTPEHHO Harpy>XeHHoro gyHaaMeHTa npu
OENCTBUM MOMEHTOB OTHOCUTENIbHO ABYX OCEW

12.3.3 ®yHAaMeHTbl pEKOMEHAYETCS NMPOEeKTMPOBaTb AN YCNOBMI BbINOMHEHNA paboT HY1eBoro
LUMKNa A0 YCTPOMCTBA KOMOHH: OTMETKY Bepxa (pyHAaMEeHTOB NpUHMMAKOT Ha 150 MM Huxe
OTMETKM YNCTOro Nosa 34aHuNn.

BblCOTY (byHAaMeHTa HasHayatoT Mo YC/IOBUSAM 3arny6ieHnss Un ycrioBUAM 3a4e/IKU KOJTOHH;
BbICOTY MJIUTHOM YacTu pyHAaMeHTa Ha3Ha4valoT no pacyeTy. Npu BbicoTe dyHAaMeHTa 6osblue
BbICOTbI MJIUTHOM YacTu, TpebyeMoli No pacyeTy, YBeIMUYEHNE BbICOTbI (pyHAaMeHTa NponsBoasT
3a cYeT NoAKOJSIOHHMKA.

12.3.4 ®opMy oTAeNbHbIX (PYHAAMEHTOB B MjlaHe Npu LEeHTpaibHOM Harpy3ske pekoMeHayeTcs
NpUHMUMaTb KBaApaTHYO, €C/IN 3TOMY He MPENSATCTBYIOT PyHAAMEHTbl COCEAHUX 34aHuNn,
rnoA3eMHble COOpPYXeHUS, dyHAaMeHTbI nog obopyaoBaHue u T.M0.

Mpwn BHELEHTPEHHOM Harpy3ke pyHAaMEHT PEeKOMeHAYEeTCSA NPUHMMaTh NMPSAMOYrofibHOM (hOpMbI C
COOTHOLUEHMEM CTOPOH NPSIMOYrosibHOM noaowsbl dyHAameHTa ot 0,6 ao 0,85.

12.3.5 MOHOMUTHbIE (yHAAMEHTbI No4 C60pHbIE U MOHOJIUTHbIE XKENe306eTOHHbIE KOMOHHbI
peKoMeHAYEeTCsl MPOEKTUPOBaTb C MIIUTHOM YacTblo CTyNeH4yaToro Tuna. PasMepsbl B niaHe
noAowWwBsbl pyHAAMEHTa, CTyMNeHen, NoAKOIOHHNKA PEKOMEHAYETCS NPUHMMaTb KpaTHbiMU 0,30 M.

BbICOTY CTyneHel pekoMeHayeTcs npuHuMaTb paBHon 0,30, 0,45, a npn 6onbluoi BbicOTE
NANTHOW YacTu pyHaameHTa - 0,60 M.

BbicoTy pyHAaMeHTa pekoMeHAYeTCs NpuHUMaTb KpaTHoi 0,30 M.
12.4 PacyeT NeHTOYHbIX U NMPepbIBUCTbIX PYHAAMEHTOB

12.4.1 JleHTo4YHble M NpepbIBUCTblE DYHAAMEHTbI HAPYXXHbIX CTEH COOPYXXEHWI C NoABanamm
pPacCuUMTLIBAIOT C YUETOM FOPU30HTaNIbHOrO AABNAEHUSA rPYHTa.

12.4.2 PacyeT pyHAAMEHTOB MPOM3BOAAT MO CEYEHUIO, MPOXOAALWEMY MO Kpato PyHAAMEHTHOWN
CTEeHbl, @ NpU CTyneH4yaTon dopme yHAaMeHTa - MU MO rpaHn CTyMNeHuU.



PacueTHble ycunmsa Ha eauMHuLy ANvHbl (M3rnbatowmnii MoMeHT M, KH-M/M 1 nonepeyHyto cuny Q,
KH/M), B cedeHnn pyHaaMeHTa Npu LEeHTpanbHOM Harpyske onpeaensioT no gopmynam:

M = pa%/2, (12.5)
Q = pa, (12.6)
roe p - cpeaHee gasneHue no nogowse dyHaameHTa, kMa;
da - BblIJ1IET KOHCO1N CbYH,CI,aMeHTa, M.

Mpwn BHELEHTPEHHOW Harpy3ke (pUCyHOK 12.2) pacyeTHble YyCUIUS B CEYEHUU Ha eANHULY ANNHbI
dyHAaMeHTa onpeaenstoT no dopmynam:

M= az(zpmax + pl)/6: (127)
Q = a(pmax + P1)/2, (12.8)

rA€ Pmax M P1 - AABJIEHUSA OT pacyeTHbIX Harpysok, kla, nepegaBaeMble Ha rPYHT NoA Kpaem
¢dyHOAaMeHTa U B pacyeTHOM CEYEHUN;

M - To xe, uto n B bopmyne (12.5);

Q - 1o xe, uTo N B opmyne (12.6).

PucyHok 12.2 - K pacyeTy neHTo4yHoro dyHaameHTa
12.5 PacyeT NAnTHbIX PyHAAMEHTOB

12.5.1 PacuyeT NANTHbIX YHAAMEHTOB U UX OCHOBAHMI PEKOMEHAYETCS BbIMOJIHATL C YYETOM
nocnenoBaTesIbHOCTN BO3BEAEHUSI COOPYXEHUS, TEXHONOMMN N NOC/1eA0BaTEIbHOCTH
6eToHNnpoBaHUS NAUTHI.

12.5.2 MNpw pacyeTe NANTHBIX HYHAAMEHTOB U UX OCHOBAHUI CrieAyeT yYnTbiBaTb
B3aMMOAENCTBME IrPyHTa OCHOBaHUS, MAUTHOro pyHAaMeHTa U HaadPyHAAMEHTHbIX KOHCTPYKLUMNA.
JonyckaeTcs yumTblBaTb B pacyeTe XeCTKOCTb TOIbKO HUXKHUX 3Ta)Ken COOPYXEHUS.

12.5.3 Mpwu pacyeTe cOBMeCTHOM AedopMaLMmM OCHOBAHWUS U MJIUTHOTO yHAAMEHTa Harpysku Ha
NAnTy fonyckaeTcs onpeaensTts 6e3 yyeTa ux nepepacnpeneneHnsa HaadhyHAaMeHTHOM
KOHCTPYKLMEN U NPUHNUMATb B COOTBETCTBUMN CO CTAaTUYECKOW CXEMOW COOPYXKEHUS.

12.5.4 PacyeT BHYTPEHHNX YCUTNIA B CUCTEME "OCHOBaHMe-pyHAaMEHT-COOPYXXEHME" AonyCcKaeTcs
BbIMOJ/IHATb C UCMONb30BaHMEM NPOrpaMM pacyeTa COOPYXEHUS Ha OCHOBaHUM, XapaKTepmlyeMmoMm



nepeMeHHbIM B niiaHe Ko3dMdULUMEHTOM XecTKOCTU (KoadduumeHToM noctenu). MNpu 3ToM
nepeMeHHbI B NnaHe Ko3ddrUMeEHT NOCTeNn AO/KEH Ha3Ha4yaTbCs C Y4E€TOM HEOAHOPOAHOCTU B
naaHe u no rnybuHe U pacnpeaenuTenbHOW CrnoCO6HOCTN OCHOBAHUSA. OTOT KO3 IULMEHT MOXET
onpenensTbCs 3apaHee UKW B NpoLecce nocseaoBaTesbHbIX MPUBANXKEHNIA HA OCHOBE JIMHEHOM
W HEJTMHEMHOM MoAenun oCHoBaHus. Mpouecc nocnenoBaTebHbIX NMPUBANMKEHUI BKIIOYAET
creaywouwme waru:

1) 3agaHue HavyanbHOro pacnpegeneHmnsa KoadpduumeHTa NocTenu;

2) pacyeT COBMECTHbIX MepeMeLleHNn COOPYXKEHNS, MANTHOIo yHAAMeHTa U OCHOBaHUS C
NPpUHATBIM pacnpegeneHnem koadduumeHTa noctenm k(x, y) npu AeNCTBUU 3aA4aHHbIX Harpy30K v
onpepnesieHne KOHTaKTHbIX AaBNeHui p(x, y);

3) onpeneneHne ocagok OoCHoBaHMS W(X, Y) C UCNOJSIb30BAHMEM MPUHSITON JIMHENHOM UK
HeNIMHEeNHOM MOAENM OCHOBaHWS, a Takxe crneayoLwero NpubamxeHus ans koadduumeHTa
nocrenu

k(x, y) = p(x, y)/w(x, y); (12.9)

4) noBTOpeHUe waroB 2) 1 3) A0 AOCTUXKEHUS CXOAUMOCTM N0 KOHTPOSIbHOMY NapamMeTpy
(Hanpumep, No Ko3dPUUNEHTY NocTenm).

12.5.5 PekomeHayeTcs BblibMpaTb Hanbonee HebnaronpuUsaTHbIE 3HAaYEHUS NapaMeTpPoB XECTKOCTU
OCHOBaHMA U MOAENN OCHOBaAHUSA AJ19 KaXA0ro pacyera (B YaCTHOCTU, pacyeT ceyeHust BepxHen
apMaTypbl NpOU3BOANTb MPU NOCTOSHHOM KO3 @ULMEHTE NOCTENMN, @ HUXHEN - NpKU
nepeMeHHOM).

12.6 PacyeT cTeH noaBanos

12.6.1 PacueT cTeH noaBanoB NpPOM3BOASAT C YYETOM Harpy3oK OT Ha3eMHbIX KOHCTPYKUWUI 1
AaBneHuns rpyHTa. [JaBneHve rpyHTa Ha CTeHbl NoABasoB OonpeaenstoT B COOTBETCTBUM C
pa3genamu 9, 10 C y4eTOM BPEMEHHOW Harpy3sku Ha npuneramLwen K noasany tepputopuun. MNpu
OTCYTCTBUW AAHHbIX O BPEMEHHOW Harpy3ke oHa MOXET 6biTb NPUHATA paBHOMEPHOW C
MHTEeHcMBHOCTLIO 10 kla.

PacueT cTeH noaBasioB NPOM3BOASAT C UCMOJSIb30BaHNEM MoAenu 6anodyHon nanTel. Mpu pacdeTe
cneayeT NpMHMMaThb €€ 3alleM/IEHNE Ha YPOBHE COMpPS)XKeHUsS C hYHAAMEHTOM U LWAPHUPHbIE
COEQINHEHMUS B YPOBHSIX OMUPAHUS NepeKkpbITUiA NoABabHbIX 3TaXeu.

12.6.2 3HauyeHne ropusoHTaNbHOro AaBfeHUs rpyHTa o, Kla, Ha CTeHy noaBana Ha rnybuHe z, M,
onpeaensatT no dopmyne
G = 7yZhy + Ay — 2C , (12.10)

rOe y U C - cpeaAHeB3BeLleHHble B Npeaenax rny6uHbl noasana 3HayeHns yaenbHoro seca, kH/m?,
W yOenbHOro cuenseHus rpyHTta, kla, onpeaensieMblie C YYETOM Ipynnbl NPeAesibHbIX COCTOSHUIN U
HapYLIEHHOr0 C/IOXEHUS FPYHTa;

g - paBHOMEpHas Harpy3ka Ha ropuM3oHTasIbHOM NOBEPXHOCTU IpyHTa, Kla;

Aa - KO3 dULUMEHT, onpeaenseMbln No dopmyne

, (12.11)



rae ¢ - CpeAHEB3BELUEHHbIN B npeaenax riy6uHbl nogBana yrosa BHyTPEHHEro TpeHus, rpaa.,
onpeaensieMblii C yYeToM rpynnbl NpeaesibHbIX COCTOSHUIN U HAaPYLUEHHOIO C/TOXKEHUS FPYHTa.
3HaYyeHMEe G HE MOXET 6bITb OTPULLATENbHbBIM.

12.7 ®yHAaMeHTbl B BbITpaMbOBaHHbIX KOTN0BaHax
12.7.1 ®yHaaMeHTbl B BbITPAaMOOBaHHbIX KOT/I0BaHax NoApasAensiioT Ha:
MenKoro 3anoxeHus npu dp/bm < 1,5;

yAnvHeHHble npw d,/by, > 1,5, roe d, - BbicOTa dyHAaMeHTa, a b, - wnpuHa dyHaameHTa B
cpeaHen ero yactu (pucyHok 12.3);

cTtonbyaTble (NpY pacCTOSHUSX B CBETY NOBEPXY MeXAy (PyHAAMEHTAMU amin > 2by,) U NEHTOYHbIE
(an Amin < me)l

no cnocoby ycTpoiictea: 6e3 ylwnpeHms 0CHOBaHMS C NIOCKOM MM 3a0CTPEHHOM NOAOLWBOM U C
YyLWNPEHNEM OCHOBaHMS.

a - dyHAaMeHT MesiKoro 3as10)KeHus C NJI0CKOM noaowsomn; 6 - yananHeHHblh dyHAaMeHT C
YWMNPEHHbIM OCHOBaHMeM; 1 - dyHAaMeHT; 2 - BTpaMboBaHHbIN XeCTKUN MaTepuan; 3 -
yM/IOTHEHHAas 30Ha

PucyHok 12.3 - ®dyHaaMeHTbl B BbITpaMb0OBaHHbIX KOT/IOBaHaX

12.7.2 ®yHAaMeHTbl B BbITpaMbOBaHHbIX KOTNOBaHaX NPUMEHSIOT Ha MMHUCTLIX rPyHTax, B TOM
ymncne NpocafoyHbIX TMna I no NpocafaoYHOCTH, C YMCOM nnacTuyHoctTu I, > 0,03 npu NNoTHOCTH
CYXOro rpyHTa pg < 1,6 r/cm® n npu ctenenun BnaxHoctTn S, < 0,75 Ana dyHAAMEHTOB MENKOro
3anoxeHna n S, < 0,65 ana yanuHeHHbIX GyHAAMEHTOB.

Mpwn 060CHOBaHMM BO3MOXHO npnMeHeEHNE CDYHLI,aMeHTOB B BbITpaMﬁOBaHHbIX KOT/ZioBaHax U npu
Apyrnx enaax rpyHToB.

12.7.3 PekoMeHAayeTCs NPUMEHATbL Cleayowme Buabl GyHAaMeHTOB B BbITPaMbOBaHHbIX
KOoTJZlOBaHax:

cTonbyatble - AN KapKacHbIX 34aHWiA Npu BepTUMKaabHOW Harpyske go 3000 kH, npu aToM npu
Harpy3kax cBbiwe 500 kKH pekoMeHaAyeTCcs NPUMEHsTb (PyHAAMEHTbI C YLWWPEHHbIM OCHOBAHUEM;



JIEHTOYHbIE 1 cTonb4yaTble - Ans 6eckapKacHbIX 34aHMIM nNpu Harpy3ske o 300 kH/m.

12.7.4 MNpoekT hyHAaMEHTOB B BbITpaMbOBaHHbIX KOT/IOBaHaX AOJ/IKEH COAEPXKaTb: pa3Mepbl,
dopMy n maccy TpamMboBKK, BbICOTY ee cbpacbiBaHUS U YUCIO YAAPOB ANS BbITpaMbOBbIBAHUSA Ha
3a4aHHYI0 rNybuHY; BNaXXHOCTb rpyHTa; 06beM xecTkoro matepmana (6etoHa, webHsa, necyaHo-
rPaBUMHOM CMECU U T.M.); XapaKTEPUCTUKUN YIJIOTHEHHbIX TPYHTOB U pasmep yrn/10THEHHOM 30HbI;
MUHWUMasibHO AONYCTUMbIE PACcCTOSHUA MeXAY KOT/I0BaHaMy NEHTOYHOro yHaameHTa.

12.7.5 MMHMUManbHO AOMNYCTUMbIE PAaCCTOSAHUS B CBETY NOBEpXY MexAay OTAeNbHbIMM KOT/I0BaHaMm
NeHTOYHbIX DYHAAMEHTOB @i, MPUHUMAIOT:

- MpW nocsiefoBaTeIbHOM BbITPAaMbOBbIBAHUM KOT/IOBAHOB B OAMH 3Tan ami, = 0,8by;

- Npu BbITpaMb0BbIBaHUM KOT/IOBAHOB M 6€TOHMpOBaHUM pyHAaMeHTOB B ABa 3Tana, T.e. Yepes
OAWH dYHAAMEHT, amin = 0,5bn,.

PacctosiHne B ocsix mexay coceaHnmm dyHAaMEeHTaMu C YIWWMPEHHbIM OCHOBAHMEM AO0J/1XXKHO 6bITb
He MeHee 3b,,.

12.7.6 MnHUManbHyto rnybuHy BbITpaMbOBaHHbIX KOTI0BAHOB dp min, M, A1 DYHAAMEHTOB
MeNKOoro 3anoXeHus 6e3 ylwmpeHms OCHOBaHUs onpeaenstoT no dopmyne

dp,min = 1/2hs(1 - Pd/Pd,s), (1212)

rge hS - MaKCuMMasibHaa ToNWWHa yrJioTHEHHOro cno4a nog AHOM KOoT/loBaHa, M, NpuHUMaeMas no
12.7.7;

Pd VI pas - CPEAHEE 3HAYEeHMe NJIOTHOCTM CYXOro rpyHTa B Npeaenax YnJoTHEHHOro C0s
COOTBETCTBEHHO [0 YM/IOTHEHUA U MOCAE YNIOTHeHus, T/M°.

3HaueHue pys, T/M°, onpenensioT no dhopmyne
pa,s = 0,5[pa + Sepspu/(Srpw + Wps)], (12.13)
rae pq - 7o Xe, 4to n B hopmyne (12.12);
ps - MNOTHOCTb YaCTULL FPYHTa, T/M>;
S, - CTeENEHb BNAXHOCTU YMNIOTHEHHOIO FPyHTa, NpnHMMaemas paBHon 0,9;
W - BIQXHOCTb FpyHTa, 40N €4ANHULbI;
pw - MAOTHOCTbL BOAbI, paBHaa 1 /M3,

Ons dyHOaMEeHTOB C yLNPEHHBIM OCHOBAHMEM MUHUMANbHYIO rMy6buHy BbITpaMboBaHHOMO
KOT/10BaHa NpUHUMaoT dp min = 2bm.

12.7.7 TonwmHy ynnoTHeHHoro cnos hg nog dyHaameHTamMmn B BbITpaMb0OBaHHbIX KOT/I0BaHax 6e3
YLWMPEHMS OCHOBAHUSA MPUHUMAOT paBHoOM 1,5b,,; WKWPUHY YNJIOTHEHHOM 30HbI Ha rnybuHe (0,15-
0,25) by, - 2bp,.

12.7.8 BbicoTy cbpacbiBaHusi TpaMb0OBOK MPUHUMAIOT B AMarna3oHe 4-8 M.
Yucno yaapos TpaMboBKMU ni, AN NONyYeHUs 3a4aHHOW rnybuHbl onpeaensioT no gpopmyne
Nim = dp/nwsimr (1214)

rae d, - 3agaHHas rnybuHa BbITpaMboBaHHOro KOTMI0BaHa (BbiCOTa yHAaMeHTa), CM;



Nw - KO3MDOULMEHT, YUMUTbIBAIOLWMNA COCTOSIHUE IrPYHTa MO BNAXHOCTH;
Sim - CpeAHee 3HayYeHWe MOHMXEHWS AHa KOT/IoBaHa 3a OAWH yaap TpaMboBKM, CM.

KoadbdunumeHT n, NPpMHUMAIOT paBHbIM: 1 Npu BbITpaMbOBLIBAHWWN KOT/I0BAHOB B MPyHTax C
BNIAXKHOCTbIO, 621M3K0M K onTMManbHoi 1 0,7 - npu BnaxHocTtn Ha 0,03-0,05 meHee onTUMasnbHOM.

[Ona TpambOBOK C MJIOCKUM OCHOBAHWEM BEINUYUHY S;, MPUHMMALOT paBHoM 10 cM npu niowaam
OCHOBaHMA MeHblue 1 M?, 8 cM - NpW NaoLWaan ocHoBaHua 1-2 M2 1 6 cM - Npu nNaowaau
ocHoBaHus 6onee 2 M?. [1ng TpaMbOBOK C 3a0CTPEHHBIM HUXHMUM KOHLIOM S;m = 15 cM.

Heobxoammoe uncno yaapos TpaMboBKM Ana TpaMboBaHUs XECTKOro Matepmana npu cosgaHum
YLWINPEHHOrO0 OCHOBAHUSA onpeaensaT ANa Kaxaol nopunm 3acbinkm BeicoTon ds no dopmyne
(12.14). Npwn 3ToM NpuBEAEHHbIE Bbille 3HAYEHUS S;, YMeHblakT B 1,5 pasa.

12.7.9 BbiTpamMb60BbIBaHNE KOTI0BAHOB AOJIKHO NMPOU3BOAUTLCS MPU ONTUMANbHON UAKU 6IN3KOM K
Hel BJIAXXHOCTM FpyHTa.

3HayeHne onTUManbHOW BAAXHOCTU Wo OIS TTIMHUCTBIX FTPYHTOB MPUHUMAlOT Wy = W, - (0,01-
0,03), rae w - BaXHOCTb Ha rpaHuue packaTbiBaHMA. MNMpn NpuUpoaHON BAAXXHOCTM FPYHTa W < Wq
ANS MoAy4YeHns onTUManbHOM BNAaXHOCTM HEO6XOAMMO MPOM3BECTM 3aMavynBaHMe rpyHTa noa
KaXAbl KOT/I0BaH paCYeTHbIM KOJIMYECTBOM BOAbI.

12.7.10 MNpu BTpamMb0oBbIBaHNM XECTKOr0 MaTepuana B AHO KOT/I0OBaHa TPaMbOBKON C
3a0CTPEHHbIM HMXHUM KOHLIOM CO34atoT ylumpeHue, nMmerliee dopmy wapa ¢ paanycoMm ry Uau
ANIMNCONAa BpaLLeHUsi € NoAyocamu dy, U ry,.

®opMy ywmpeHust Npu BTpaMboBbiBaHWM XECTKOrO MaTepmnana OTAENbHbIMU MOPLMSIMU C BbICOTOMN
3acbkinkm no 0,6 - 1,2 M NpMHUMalOT B BUAE:

wapa (dy,- = r,,) 4N8 cnyyaes, Korga Huxe AHa BbITpaMboBaHHOIO KOT/IOBaHa 3aneratoT necku ¢
pa>1,6 T/M> UAN FAVHKCTBIE rpyHTbI C pg > 1,6 T/M> 1 cTeneHbio BAaXHOCTM S, <0,7, a Takxe C pq
> 1,7 T/M> 1 cTeneHbio BRaxHocTn S, > 0,7;

3NNMNCconaa BpalleHUss C OTHOLWEHUSMN nonyocen dy/rp, = 1,4 Npu 3aneraHnum HUXe aHa
KOT/IOBaHa MeCcKoB C pg < 1,6 T/M> AW FMHUCTBIX TPYHTOB € S, < 0,7 npu pg < 1,6 T/M* 1 S, > 0,7
npun 1,5 < pg < 1,7 7/M°> 1 due/ror = 1,8 - ANS FAMHUCTBIX TPYHTOB € S, > 0,7 1 py < 1,5 T/M°.

Pagnyc ylwmpeHus ry, M, OCHOBaHWs onpeaenstoT no dopMyne

For = Kor , (12.15)

roe Ky - KoadduumeHT, yunTbiBaowWwmnii GopMy yLMPEHUS U NPU PACMONOXKEHUN LieHTpa
ylimpeHust Ha pacctosiHumn 0,5h; 0T 0OCHOBaHWA 3a0CTpPeHHOM YacTn dyHaameHTa (pUCyHok 12.3,
6), NpyHMUMaeMmbI paBHbIM: Ang wapa - 0,62; annnnconaa ¢ dy./ry, = 1,4-0,55; annuncounaa c
dp/ror = 1,8-0,51;

V., - 06beM BTpaMb60OBbIBAEMOrO B AHO XEeCTKOro Matepuana, M>.

MakcuMManbHbIA pa3sMep YWUPEHUS, NolydaeMbli Npu BTPaMboBbIBAHMW KECTKOro MaTepuana,
NpUHUMaLOT He 6osiee YABOEHHOIO AMAaMeTpa HMXHEro ceyeHns TpaMmboBKu.

Mnowaab YLWMPEHHONO OCHOBAHMS U3 XXECTKOro MaTepuasna B ero HambosblleM cedeHnn
NPUHMMAIOT PaBHOM NMOLWaAM Kpyra C paanycoM rp.. Paanyc ynioTHEHHOW 30HbI I, M,
onpeaensoT no gopmyne

rs = 0195rbr 7 (1216)



rAe pg U pgs - TO Xe, 4To n B dbopmyne (12.12).

TONWMHY YNNOTHEHHON 30HbI HUXE yLIMPEHHOM YacTh U3 BTpaMboBaHHOrO MaTepuana
onpeaensawT no dopmyne

hs = rs - rp. (12.17)

12.7.11 TexHonorusa ycTtponcrea yHAAaMEHTOB B BbITPAMbBOBaHHbIX KOT/IOBAHAX U3N10XeHa B
nogpasaene 13.11, a ux pacyeT No HecyLen cnocobHOCTM N ocagkaM OCHOBAHWUS - B MPUJIOXEHUN
K.

12.8 KOHCTpPYKTUBHbIE YKa3aHus

12.8.1 MNMpun NnpoekTupoBaHUM 6ETOHHbIX U Xene306eTOHHbIX KOHCTPYKUUA dyHAAMEeHTOB cneayeT
BbINONHATb KOHCTPYKTUBHbIE TpeboBaHmnsa CHul 52-01 n nonoxeHns HacToswero pasaena.

12.8.2 Pa3mMepbl cedeHU a51eMeHTOoB Xene306eTOHHbIX KOHCTPYKUMIM AOMXKHbI MPUHMMATbCS
TaknMmu, 4ytobbl cobntopanmcb TpeboBaHMs B YAaCTU PaACMONOXKEHUS apMaTypbl B CeYEeHUN
(TonwwmHa 3aWnTHbIX cnoes 6eToHa, pacCToSAHUS Mexay CTEPXHSAMU U T.M.) N aHKEPOBKMU
apmaTypbl.

12.8.3 MnHnManbHasa TosimHa c6opHbIX HdyHAAMEHTOB A0/KHA ONpeaensaTbCs U3 ycaoBums
obecneveHns TpebyeMol ToILMHbLI 3alLUMTHOIO /10 6eToHa 1 YyCNIoBMUIA PacnosioXXeHns apMaTypbl
no ToswmnHe nantel (M. 12.8.4-12.8.6).

12.8.4 3awmnTHbIl cnon 6eToHa ans paboyei apMmaTypbl A4oKeH obecrneunBaTb COBMECTHYHO
paboTy apmaTypbl C 6€TOHOM Ha BCEX CTaamax paboTbl KOHCTPYKLUMMK, @ TaKxXe 3allmTy apMaTypbl
OT BHELWHNX aTMOCdepHbIX, TeMNEpaTypHbIX N TOMY NOAOOHbIX BO3AENCTBUIA.

12.8.5. Ana npoaonbHoi paboyen apMaTypbl TONLWMHA 3aLWMTHOMO COS A0/XKHA 6bITh, Kak
npaBuIo, HE MeHee AMaMeTpa CTepXHSA 1 He MeHee: 30 MM - ansa dyHAaAMeHTHbIX 6anok un
cbopHbIX pyHAAMEHTOB; 35 MM - AN MOHOMUTHbLIX PYHAAMEHTOB NPU HanU4YnmM 6eTOHHOM
noaroToBkn; 70 MM - AN MOHOMUTHbBIX PyHAAMEHTOB MpU OTCYTCTBMN BETOHHOM NOArOTOBKMW.

12.8.6 MNog MOHOAUTHbIMK DyHAAMEHTaMW HE3aBMCUMO OT NOACTMNAOWMX FPYHTOB (KpoMme
CKanbHbIX) peKkoMeHAyeTCs npeAaycMaTpmBaTb YCTPONCTBO 6€TOHHOM NoAroTOBKW To/wmHoM 100
MM. [lonyckaeTcs npMMeHeHue webeHOYHON nan necyaHom NoAroTOBKM C LEMEHTHOM CTSXXKOM.
TonwuHy 3aWwmMTHOro cnos 6etoHa ansa pabouen apmatypbl NOAOWBbI PYHAAMEHTOB NPU 3TOM
NPUHUMALOT He MeHee 35 MM.

Mpwn o60cHOBaHUKN gonyckaeTcsi 6eToHNpoBaHne dyHAaMeHToB 6e3 NoAroToBku. Mpy 3ToM
TOJILLMHY 3aLUMTHOIO C/I0St MPUHMMAIOT He MeHee 70 MM. Mpu c6opHbIX DyHAAMEHTaX yCTpanBatoT
MOArOTOBKY M3 MecKa MM LEMEHTHOro pacTBopa.

13 YCTpONCTBO OCHOBaHWUM N PpyHAAMEHTOB
13.1 O6wwue nonoxeHus

13.1.1 Mpwn yCcTponcTBE OCHOBaHWUI U (DYHAAMEHTOB 3eMJIsiHble, KaMeHHble, 6eTOHHbIe U gpyrue
paboTbl AOMKHBI BbIMOMHATLCS C yyeToM TpeboBaHun CHul 12-01, CHuM 3.02.01, CHuM 3.03.01
n CHull 3.04.01.

13.1.2 PaboTbl N0 YCTPONCTBY OCHOBaHUM n dyHAamMeHToOB 6e3 npoekTa Npon3BOACTBa paboT He
AOMYCKalTCS.

13.1.3 OuepenHocCTb M crocobbl NPoMU3BOACTBA paboT AO/KHbI ObITb YBSA3aHbI C paboTamMu no
nMpok/sagake noa3eMHbIX NHXEHEPHbIX KOMMYHUKALUWN, CTPOUTENLCTBY NOAbE3AHbIX AOPOr HA
cTponnaowanke v apyrumm pabotamm HyneBsoro uukna.



13.1.4 MNpwun ycTponcTBe OCHOBaHWI, PyHAAMEHTOB N NOA3EMHbIX COOPYXXEHUN HEO6XOANMOCTb
BOAOMOHMXXEHUS, YIJIOTHEHUS U 3aKpensieHns rpyHTa, YCTPOMCTBa OrpakaeHus KOT/I0BaHa,
3aMopaxunBaHUs rpyHTa, Bo3BeaeHusa dyHaaMeHTOB MeToAOM "cTeHa B FpyHTe" 1 npoBeaeHuns
ApYyrmnx paboT yCTaHaBAMBAOT NMPOEKTOM COOPYXXEHUS, a opraHm3aumio paboT - MPoeKToM
opraHusauum CTpomTenbCTBa.

Ecnn HeobXo0ANMMOCTb BbINMOSHEHUSA NepedYncrieHHbIX paboT BO3HMKAET B npouecce pa3paboTku
npoekTa Npon3BoACTBa paboT MAKM Npu BCKPbITUM KOTN0BaHa, peleHne O BbIMOSIHEHUM
YKa3aHHbIX paboT NpMHMMaeTCs NPOEKTHOM U CTPOUTENIbHOM OpraHu3aumen COBMECTHO C
3aKa34MKOM.

13.1.5 MNpu npoknaake n nepeycTponcTee NoA3eMHbIX KOMMYHUKaUUi, 6naroycrpolicree
rOPOACKUX TEPPUTOPUIN U YCTPONCTBE AOPOXHBIX MOKPbITUIA AOMXKHbI COBN0AaTLCA AeNCTBYOWME
npasuna nponssoacTBa paboT, a TakxXe NonoXxeHns 06 oxpaHe NoA3EMHbIX U HA3EMHbIX
WHXXEHEPHbIX COOPYXEHWA.

13.1.6 CTpouTeNIbHO-MOHTaXHble, MOrpy304HO-pPa3rpy304HbIEe U cneumanbHble paboTbl AOKHbI
BbINONHATLCA C cobnogeHneM npaBua TEXHUKM 6e30MacHOCTM, NoXapHou 6e30nacHocCTy,
CaHUTapHbIX HOPM U APYrUX NpaBui, U3MOXeHHbIX B AaHHOM CI1, a TakXe 3KOJI0rMYecKmnx
TpeboBaHU.

13.1.7 MNpn 06Hapy>XeHUN HECOOTBETCTBUSA (haKTUUYECKNX UHXKEHEPHO-TE0NOMMUYECKUX YCN0BUIA
MPUHATLIM B NPOEKTE [0MNYCKAeTCs KOPPEKTUPOBKA NPOEKTa NPOM3BOACTBa pabor.

13.1.8 MeToabl Nnpon3BoacTBa paboT HE AO/MKHbI AOMYCKaTb YXYALIEHNE CTPOUTENbHbIX CBONCTB
FPYHTOB OCHOBaHMA (NoBpeXAeHue MexaHn3MaMm, NnpoMepsaHme, pasMbliB MOBEPXHOCTHbIMU
BoAaMU u Aap.).

13.1.9 OcHOBHbIM paboTam No YCTPOMCTBY OCHOBAHUN - YMJIOTHEHUIO FPYHTOB, YCTPOMUCTBY
HacbIMen 1 noaylek, 3aKpensieHnio, 3aMOpa)XMBaHUIO NPYHTOB, BbITpPaMbOBbIBaHMIO KOT/IOBAHOB U
APYTYM OO/MKHbI NpeAlecTBOBaTb OMNbiTHbie paboTbl, B X0A4€ KOTOPbIX AO/MKHbI 6bITb YCTaHOBNEHbI
TexHosormyeckme napameTpbl, obecneumsawwme TpeboBaHMs NPoOEKTa, a TakxXKe noayvyeHme
KOHTPOJIbHbIX MOKasaTesien, NoAsexalnx onepaumoHHOMY KOHTPOJIIO B Xxoae paboT.

OnbITHble paboTbl crieayeT BbIMNOMHATL MO NMPOrpaMMe, yYUTbIBAOLLEN MHXKXEHEPHO-TreoIornyeckmne
YyCNoBMS MJowaakm, npeaycMoTpeHHble NPOEKTOM CpeAcTBa MeXaHM3auum, Ce30H NMponu3BoACTBa
paboT u gpyrue dakTopbl, BAUSAOWME Ha TEXHONOINIO N pe3ynbTaTbl paborT.

13.1.10 B npouecce npomM3BOACTBa CTPOUTESNbHbIX PaboT A0/IKEH BbINO/IHATLCS BXOAHOMN,
onepaumoHHbIA U MPUEMOYHbIA KOHTPO/Ib.

CocTaB KOHTpPONMpYyeMbIX nokasarenemn, npegernibHbl€ OTKJIOHEHUA, obbeM n meToabl KOHTPOJ1A
AOJIKHblI COOTBETCTBOBATb 3a4aHHbIM B NMPOEKTE.

13.1.11 KoHTposnb KayecTBa 1M npuemka paboT AO0KHbI OCYLLECTBNATbLCA CUCTEMATUYECKMU
TEXHUYECKUM MEepCOoHanNoM CTPOUTENbHON opraHm3aunmn 1 BbINONHATLCA NpeacTaBUTEeNnsaMu
aBTOPCKOro HaA30pa M 3aKasuymka C NpuBledYeHneM npeactaBuTens CTpOMTENbHOW OpraHusaumu,
a TakXxe npeacraBuUTenen U3biCKAaTENbCKON M APYTUMX CNeuManm3anpoBaHHbIX OpraHu3auum.

Pe3ynbTaTbl KOHTPONS creayeT pMKCUMpoBaTb 3anNMCbio B XYypHane npousBoacTBa paboT, akToM
NPOMEXYTOYHOM NPOBEPKMU UM aKTOM MPUEMKUN CKPbITbIX paboT, B TOM YUC/ie aKTOM NpUEMKU
OTAENbHOro NMOArOTOB/IEHHOMO y4YacTka OCHOBaHUS.

13.1.12 lNpu npueMkKe 3aKOHYEHHbIX paboT AOMKHO 6bITb YCTAHOBEHO COOTBETCTBME (DaKTUUECKU
NoNy4YeHHbIX pe3ynbTaToB TpeboBaHUAM NpoekTa. YKazaHHOe COOTBETCTBME yCTaHaBINBaoT
conocTaBfieHMeM NPOEKTHOW, NCMONHUTENbHON U KOHTPONIbHOMN AOKYMEHTaLuuu.

13.1.13 B akTax npMeMKu OCHOBaHMI HEO6X0AMMO:

- NPUBECTU OLIEHKY COOTBETCTBMSI MPYHTOB OCHOBaHWSA NpeayCcMOTPEHHbLIM B MPOEKTE;



- YKa3aTb MNOMpPaBKU, BHECEHHbIE B MPOEKT OCHOBAHUI U yHAAMEHTOB, a TaKXe B NpoeKT
npoussoacTBa paboT nocse NpoMeXKyTOUHbIX NMPOBEPOK OCHOBAHWUIA;

- AaTb peKkoMeHAauuu no gasabHenwmm paboTam.
13.1.14 K akTam NnpneMKu OCHOBAHWIA NMpunaratT cnegyowmne OKYMEHTbI:

- MaTepuasbl UCMbITAHUI FPYHTOB, BbIMOSIHEHHbIX KakK B MPOLIECCE TEKYLLIEro KOHTPOJIS
NponsBOACTBa paboT, Tak U NMpu NPUEMKE OCHOBaHUS;

- aKTbl MPOMEXYTOUHbIX MPOBEPOK U MPUEMOK CKpPbITbIX paboT;
- KYpHanbl nponsBoacTea paborT;
- paboumne yepTexu no GakTMyeckn BbIMOJHEHHbIM paboTam.

13.1.15 3aKkoHYeHHble B NPOLIECCE NMPOM3BOACTBA paboT OTAE/NbHbIE OTBETCTBEHHbIE KOHCTPYKLUK
ZO/MKHbBI MPUHUMATbCA TEXHUYECKMM HaZA30pOM 3aKas4yMKa C COCTaB/IEHUEM aKTOB NMPOMEXYTOYHOM
NPUEMKN 3TUX KOHCTPYKLIUNA.

13.1.16 B HeobxoauMbIX Cny4vasiXx B Nepnoa CTPoOUTENbCTBA A0MXKEH 6biTb OpraHM30BaH
reoTexXHMYeCcKnmn MOHUTOPUHT (CM. pa3sgen 14). O6beMbl 1 METOAMKY HAbAOAEHUI yCTaHABAUBAKOT
B MPOEKTE C y4eToM 3aTpaT, Heo6X0AUMBIX A/l OCYLLECTBNEHNS MOHUTOPUHTA.

Mocne okoHYaHUSA CTpouTenbCTBa HabnAeHUA MOryT 6bITb NPOAOSIKEHbI IKCMNYATUPYHOLLEN
opraHmsaumen.

13.2 EcTecTBEHHbIE OCHOBAHUA

13.2.1 Mpwu ycTponcTtee pyHAAMEHTOB B KOT/I0BaHax pasMepbl NOCNEAHMX B MaHe AO/XKHbI
Ha3Ha4yaTbCs MO NPOEKTHbIM rabapmnTam COOpPYXKEHUS C YYETOM KOHCTPYKLUNU OrpaKaeHus 1
KpenneHus CTeH KOT/1I0BaHa, crnocobos BOAOOT/IMBA N BO3BeAEHUS DYHAAMEHTOB MM MOA3EMHbIX
COOpPYXEHUN.

13.2.2 B pabounx yepTexax KOT/IOBaHa AOJXKHbl 6bITb AaHHbIE O PACMOSIOXKEHUN B €ro npeaenax
Ha3eMHbIX WU/TM NOA3EMHbIX COOPYXEHUA U KOMMYHUKALMIA, YKa3aHbl FOPU3OHTbI MOA3EMHbIX,
MEXeHHbIX U BbICOKMX BOJ, a Takxe pabounit ropusoHT BOAbI.

13.2.3 o Hauyana pa3paboTkm KOT/I0BaHa AO/IKHbI ObITb BbINOAHEHbI cieayowme paboTsbl:

pa3buBKka KOT/I0BaHa;

NaaHNpoOBKa TEPPUTOPUN N OTBOA NMOBEPXHOCTHbLIX U NMOA3EMHbIX BOA;

nepeHoc nNpu Heo6XoANMOCTM HA3EMHbIX U NOA3EMHbIX KOMMYHUKALUWNIA UTUN COOPYXKEHUNA;

orpaxgeHume KoT/ioBaHa (B Heobxo0AMMbIX cnyqaﬂx).

13.2.4 MNepeHoc (NepeyCcTpONCTBO) AENCTBYIOWMX NOA3EMHbIX KOMMYHUKaLUMn U pa3paboTka
rpyHTa B MecTax UX pacnonoXeHus AONYCKaTCH NNLWb MPU HAaMYMN NMUCbMEHHOMO paspeLleHuns
opraHusauum, OTBETCTBEHHOWN 3a 3KCryaTauuio KOMMYHUKaLWNA.

13.2.5 B npouecce ycTpoicTBa KOT/10BaHOB, GYHAAMEHTOB U NOA3EMHbIX COOPYXXEHUM AONXKEH
ObITb YCTAHOBJIEH MOCTOSAHHbIA HAA30p 3a COCTOSIHMEM IFPYHTa, OrpaXkAeHunin N KpenneHumn
KOTNoBaHa, punabTpaunen Boabl.

13.2.6 Mpwu pa3paboTke KOTNOBAHOB HEMOCPEACTBEHHO OKOJ10 DYyHAAMEHTOB CYLLECTBYHOLLMX
COOPYXEHWUN, a TaKXe AENCTBYIOWNX NOA3EMHbIX KOMMYHUKaLMIA HEOBX0ANMMO MPUHATL MEpbI



NpOTUB BO3MOXHbIX AedopMaumin U HapyLLeHUn yCTOMYNMBOCTU OTKOCOB KOT/I0BaHOB U
CYLLECTBYIOLLMX COOPYXEHUA U KOMMYHUKALWNA.

Meponpuatus, obecneynBalolne COXpPaHHOCTb CYLLIECTBYIOLINX COOPYXEHUIA N KOMMYHUKALWIA,
L[O/MKHbI 6bITb pa3paboTaHbl B MPOEKTE U COrJIacoBaHbl C SKCMYaTUPYOWMMN OpraHM3auunsMu.

13.2.7 KotnoBaHbl cnepyet pa3pabatbiBaTb, Kak NpaBuao, yyacTtkamu, He npesbiwatowmmm 1000
M? B NeTHUX ycnosusax n 300 M? - B 3UMHUX.

13.2.8 OrpaxaeHus 1 KpenaeHns KOTJI0BaHOB AOJIXKHbI BbINO/IHATLCSA TakMM 06pa3oM, 4yTobbl OHU
He NpensaTCTBOBa/IM NPON3BOACTBY Mocienyowmx paboT No YCTPONCTBY KOHCTpPYKUMiA. KpenneHus
HernyboKnx KOT/I0BAHOB AOIXKHbI 6bITb, Kak NpaBMI0, MHBEHTAPHbLIMKW, @ NOCNEeA0BaTENbHOCTb UX
pa3bopku fonkHa obecneymnTb YCTOMUYMBOCTb CTEHOK KOT/IOBAHOB A0 OKOH4YaHus paboT no
YCTPONCTBY (PYHAAMEHTHbIX U APYTNUX KOHCTPYKLUNA.

13.2.9 Mpwn paspaboTke KOT/I0OBaHa B BOAOHACHILLEHHbIX rPyHTax cneayeT npeaycMmatpuBaTh
Mepbl, UCK/TloUaloLLINE OMnJibiIBaHNE OTKOCOB, cydd 0310 U BbINOP FPpyHTa OCHOBAHMA.

B cnyyae ecnun ocHoBaHne CNOXeHOo BOAOHACBIWEHHbIMW MENIKUMU U MblJIeBATbIMU NeCKaMn Um
FMWHUCTBIMWU rpyHTaMu TequennaCquHoﬁ n TeKy‘-IEﬁ KOHCUCTEHUWN, AOMKHbI 6bITb NMPUHATHI
MEpbl MO UX 3alllMTE OT BO3MOXHbIX HaF)YLUEHVIVI npn ABNXEHUN 3EMJ'Ie|DOI7IHbIX N TPaAHCNOPTHbIX
MallnH, a TaKXe pa3>XunxeHna scneacresme guHaMmMyeckKkmnx BO34ENCTBUIA.

13.2.10 Hepobop rpyHTa Ha AHe KOTN0OBaHa yCTaHaB/AUBAlOT B NMpoeKTe U YTOUHSIOT B npouecce
paboTbl. U3MeHeHne NpoeKkTHOro Hepobopa rpyHTa AO/HKHO ObITb COr/IacoBaHO C NPOEKTHOM
opraHmsaumen.

Cny4aiHble nepebopbl rpyHTa B KOT/I0BaHe A0NXKHbI O6bITb BOCCTAHOBIEHbI MECTHBIM UN
necyaHbIM rpyHTOM C TWATENbHbLIM YN/IOTHEHUEM. BVI,CI, FPYHTa 3anoJIHEHNA N CTENEHb YNJIOTHEHUA
HeobXxoAMMO corziacoBaTh C NPOEKTHOM OpraHusaumen. 3anonHeHne nepebopa rnybuHon He
6onee 50 cM MUHUCTLIM FPYHTOM pa3peluaeTcs Npu ero nokasartene Teky4vectn meHee 0,5.

13.2.11 OcHoOBaHuA, HapyLeHHbIE NpM NPOM3BOACTBE paboT B pe3ynbTaTe NpoMep3aHus,
3aTonsieHus, nepebopa rpyHTa u T.4., AO/KHbI ObITb BOCCTAHOBJIEHbI CTOCO60M, COr/1IacoOBaHHbIM C
MPOEKTHOMN OpraHu3aunen.

13.2.12 Pa3paboTka rpyHTa B KOT/I0BaHaX MM TpaHLWesaX Npu nepemMeHHon rnybnHe 3an0oxXeHuns
dyHOAMEHTOB A0/IKHA BECTUCH YCTynamMu. OTHOLIEHME BbICOTbI YCTyMna K ero AnvHe
yCTaHaB/IMBalOT NPOEKTOM, HO AO/KHO 6biTb He MeHee 1:2 - Npu CBA3HbIX FPyHTax, 1:3 - npwu
HECBA3HbIX FPYHTax. rPyHT [OMKEH pa3pabaTbiBaTbCs criocobamu, obecnevnBamoLLnUMm
COXpaHEeHWe CTPYKTYpbl FPyHTa B YCTynax OCHOBaHUA.

13.2.13 pyHTbI B OCHOBaHuu, He COOTBETCTBYHOLLME B MPUPOAHOM 3aneraHum tpebyemon
NMPOEKTOM MNOTHOCTM U BOAOHENPOHNLLAEMOCTU, CrieayeT AOYMNIOTHATb C MOMOLLbIO YIMTOTHSOWNX
cpeacTB (KaTKOB, TsXenbliX TpaMboBoOK U Ap.).

CTeneHb yNOTHEHMUS, BblpaXkaeMas NAOTHOCTbIO CYyXOro rpyHTa, A0J/KHa 6bITb 3a4aHa B NpoeKkTe
M [o/KHa o6ecrneynBaTh NOBbIWEHWE NMPOYHOCTHBIX CBOMCTB MPYHTA, YMEHbLUEHUE €ro
AedopMMpyeMOCTM U BOAONPOHMULLIAEMOCTMU.

13.2.14 Bo3BeaeHne dyHAAMEHTOB Ha OCHOBaHMUSIX U3 HACLIMHbIX MPYHTOB AOMYCKAeTCs B
cnyyasx, npeaycMOTpEeHHbIX NMPOEKTOM, Noc/je NoAroToBKM OCHOBAHMUA C YYETOM CcOCTaBa u
COCTOSIHUSA TPYHTOB U B COOTBETCTBUM C MPUHATBIM pelleHneM No crrocoby Ux OTCbINKKU U
YASIOTHEHUA.

Mcnonb3oBaHWe B KayecTBe OCHOBaHMI HacbiNen U3 Wnaka n Apyrux HErpyHTOBbIX MaTepnanos
AOonycKaeTcs NpU HanM4nKn creumasnbHblX YKasaHuin, pa3paboTaHHbIX B MPoeKTe U
npeaycMaTpmBatoWmMX NOpsAOK NMPOU3BOACTBA U TEXHOIOMMIO paboT U KOHTPONb UX KayecTBa.



13.2.15 MeToAabl YCTPONCTBA HacbInen, nogylek, o6paTHbIX 3aCbiNOK, @ TakXe YyNNOTHEHUS
rPyHTa yCTaHaB/IMBalOT B NPOEKTE M YTOYHSIOT B MPOEKTE NPOU3BOACTBa paboT B 3aBUCMMOCTU OT
TpebyeMbIX MJOTHOCTU U COCTOSIHUS FPYHTOB, 06beMa paboT, MMELWMXCA CPeACTB MeXaHu3auum,
CpOKOB npoussoacTea pabot u ap.

13.2.16 3acbinka nasyx rpyHTOM U ero ynaoTHEHUE A0/KHbI BbINOSHATLCS € obecneyeHnem
COXPAHHOCTU rMapomn3onaummn dyHaAaMeHTOB, CTEH NOABANOB U NOA3EMHbIX COOPYXEHUN, a TakxXe
pPacnosIoXXEeHHbIX PSAOM MNOA3EMHbIX KOMMYHMKauuin (kabenel, TpybonpoBoaoB M 4p.).

13.2.17 PaboTbl N0 3acbinke Nasyx cneayeTt Npou3BoAMTb Cpasy NoC/e yCTPOHCTBa NEPEKPbITUN
Haj noasasiamu U NOA3EMHbLIMU COOPYXEHUAMU; HE A0MYCKaeTCsd OCTaBAATb OTKPbITLIMU Na3yxu
ANVTEeNbHOE BpeMs.

3acbINKy Nasyx peKoMeHAyeTCst A0BOAUTb A0 OTMETOK, rapaHTUPYIOLWMX HaAEXHbI 0TBOA
NMOBEPXHOCTHbIX BOA. B 3MMHUX YCNOBUSX rPpyHT ANA 3aCbINKX Na3yX AOSXKEH ObITb TanbIM.

13.2.18 YcrposicTBO PyHAAMEHTHbIX W NOA3EMHbIX KOHCTPYKLUWUI cneayeT Npou3BOANTb
HeMeANneHHO Nocne NpUeMKn OCHOBaHMsI KOMUCCUEN N NOANNCAHUS aKTa, paspellatollero
NPUCTYNUTb K YCTPOMCTBY KOHCTPYKLUNA.

MepepblB MeXAy OKOHYAHWEM pa3paboTKu KOT/IOBaHA U yCTPOMCTBOM (PyHAAMEHTOB MM
NMOA3EMHbIX COOPYXXEHWIN, KaK NpaBuio, He AonyckaeTcs. Mpu BbIHY>XAEHHbIX NepepbiBaxX AOSXKHbI
6bITb NMPUHSTbI MEPbI K COXPAaHEHUIO MPUPOAHBIX CTPYKTYPbl U CBOWCTB rPyHTOB, @ TakxXe NMpoTuB
06BOAHEHNS KOT/IOBAHa NOBEPXHOCTHbIMU BOAaMM U MPOMOPAaXXMBaHUS TPYHTOB.

13.2.19 CoxpaHeHne NpUpoaHOIA CTPYKTYPbl U CBOWCTB MPYHTOB B OCHOBaHMY BKIIOYAET:
- 3alKMTY KOTNOBaHa OT nonagaHusa NOBEPXHOCTHLIX BOA;

- OrpaxkieHue KOT/I0BaHa WU rPYHTOB OCHOBAHWMSA BOAOHENPOHMLAEMON CTEHKOM ("cTeHa B rpyHTe",
orpaxkaeHus 13 WnyHTa, 6ypoceKyLnxXcs ceanl un T.n.);

- CHATNE TNapoCTaTUYECKOro AaBaeHnd nyTem FHY6VIHHOFO BOAOOT/IMBaA U3 noACTUIalOWNX C/10€B,
coaepxXxawunx soay,

- UCKJTIOYEHNE NMPUTOKa BOAblI B KOT/ZIOBAH 4Yepe3 AHO,

- UCKJIIOYEeHNe gMHaMNU4yecKnx Bo3AenCcTBUin BO BpEMA OTKOMKWU KOT/I0BAHOB 3eMﬂepOl}'leIMM
MalwmMHaM1 C NOMOLWbIO 3alLUTHOIO CNo4 rpyHTta He,qo6opa;

- 3aWnTy rpyHTa OCHOBAHMA OT NMPOMEP3aHN4.

13.2.20 lMNpwn nocTynneHun B KOT/I0OBaH B npoLecce npoM3BoacTBa pabot Boagbl Heobxoammo
obecneunTb BOAOOTBOA BO M3bexaHue 3aTonseHus ceexero csioa 6eToHa nnmn pacrtesopa Ao
npuobpeTeHnsa MMM NPOYHOCTU He MeHee 30% NpPOeKTHOW.

Mpy CUNbHOM NpUTOKE BOAbI, yAaNleHNEe KOTOPOM MOXET Bbi3BaTb BbIMblBAHWE pacTBOpa M HamsblB
rpyHTa B KOT/I0BaH, Heo6xoAMMO yCcTpanmBaTb TaMMOHaXHy NMoAyLwKy U3 6eToHa, yKnaabiBaeMoro
noaBoAHbIM cnocoboM. TONWMHY NOAYLIKN Ha3Ha4atoT No NpoeKTy NMpomM3BoACTBa paboT, HO He
MeHee 1 M Npu Hanope BoAbl A0 3 M.

13.2.21 MNoBEPXHOCTb OCHOBAHMUS, CIOXEHHOIO MTMHUCTLIMU rPyHTamu, [OMKHA ObITb BbIDOBHEHA
MOACLINKON 13 necka (KpoMe MbleBaToro) ToNwmHom 5-10 cM. NoBEpXHOCTb NecyaHoro
OCHOBaHuA NNaHupyoT 6e3 NnoackiNkn. KpaHbl 1 Apyrne MexaHu3Mbl AOSDKHbI pacnonararbcs 3a
npeaenamm noAroToB/EHHbIX YY4ACTKOB OCHOBAHMUS.

13.2.22 lNpu BO3BEAEHMN MOHOJIUTHBIX DYHAAMEHTOB, Kak NMpaBwusio, yCTpaneaoT NOATOTOBKY U3
YMNJIOTHEHHOrO cnos webHsa nnim Towero 6eToHa, obecrneunBatoLLy0 HALEXHYH YCTAHOBKY
apMaTypbl U He AOMYyCKaoWy yTeUKN pacTBopa U3 6eTOHHOW cMecn 6ETOHUPYEMOro



dyHAameHTa. Ecnu ocHoBaHme CNoXeHo MMUHUCTLIMU FPYHTaMM C NoKasaTeneM Tekydectn 6onee
0,5 nnu BoAOHACHILWLEHHbIMW NecKaMu, YNJIOTHEHNE CNeAyeT BbIMOJHATb IErKMMWN KaTKaMn uim
TpamboBKaMu.

13.2.23 MNpwn nepeMmeHHON rNnybuHe 3anoxeHnsa pyHAaMeHTa ero Bo3BeAeHMEe HauYNHAOT C HMXHUX
OTMETOK OCHOBaHWs. 3aTeM NoAroTaB/AMBAIOT BbILIEPACMOSIOXEHHbIE YHAaCTKN U yKaablBaoT
610kM dyHOaMeHTa Ha OCHOBaHME C NpeaBapuUTeNbHbIM YNJIOTHEHMEM 3aCbINKKN Masyx
HMXXenexawmx y4actkoB nnm 6,10K0B.

13.2.24 lNpu npueMkKe noaroToBlEHHOr0 OCHOBaHMS A0 Hadana paboT no yCTponcTBy
dyHAaMEHTOB A0MXKHO 6bITb YCTaHOBNEHO COOTBETCTBME PACMONOXKEHUS, pa3MepoB, OTMETOK AHa
KOTNoBaHa, akTU4YeCKoro HanaacToBaHMA U CBOMCTB MPYHTOB YKa3aHHbIM B NPOEKTE, a Takxke
BO3MOXHOCTb 3a/10)KeHNs MyHAAMEHTOB Ha MPOEKTHOW UM U3MEHEHHOW OTMETKeE.

MpoBepka OTCYTCTBUS HapyLUEHWUI NPUPOAHbLIX CBOWNCTB FPYHTOB OCHOBAHMSA UKW KayecTBa MX
YMJOTHEHUS B COOTBETCTBMM C MPOEKTHbIMU AAHHBIMW AO/KHA NMpu HeE06XoAMMOCTH
COMNpoBOXAAaTbCA 0TOOPOM 06pa3uoB ANns NabopaTopHbIX UCMbITAHUMA, 30HAMPOBAHNEM,
neHeTpauuen un ap.

Mpn 601bLWNX OTKIOHEHUAX OT MPOEKTHbIX AaHHbIX AO/KHO 6bITb BbINOHEHO, KPOME TOrO,
WCMbITaHNE FPYHTOB LUTaMMaMu U NPUHSATO peLleHne 0 He06X0ANMOCTM U3MEHEHUI NPOEKTa.

13.2.25 lMNpoBepKy 04HOPOAHOCTU U AOCTATOYHOCTU BbIMOSIHEHHOMO YMJIOTHEHUS TPYHTOB B
€CTECTBEHHOM 3afieraHuu UK FPYHTOBLIX NOAYLWIEK CreAyeT OCYLEeCTBAATbL NOMNeBbIMM METOAAMM
(30HANPOBAHNEM, PAANOU30TOMHBLIMKU METOAAMM U MpP.) U BbIBOPOUYHbLIM OMpeaesieHneM NA0THOCTH
CYXOro rpyHTa no otobpaHHbIM 06pa3suam U3 Kaxaoro ynjaoTHEHHOrO C/10s FPyHTa.

13.2.26 B cny4yae ecnm yCTaHOBAEHO 3HauuTeNbHOe pacxoxXaeHne mexay akTuyecknMm u
NMPOEKTHbIMU XapaKTeEPUCTMKaMM rPyHTa OCHOBaHUs, HeobX0AMMOCTb NMepecMoTpa NpoeKkTa u
peleHne 0 NpoBeAeHUN JdanbHenwnx paboT AoMKHbI MPUHUMATBLCS MPU yyacTUn NpeacTaBUTeNs
NMPOEKTHOM OpraHM3auumn 1 3akasuduka.

13.2.27 MNpwn Bo3BeaeHUN PyHAAMEHTOB U NOA3EMHbIX COOPYXXEHUM HeobX0AMMO KOHTPONMPOBaTb
rnybuHy nx 3asoxeHusl, pa3Mepbl U pacrnofloXeHne B NnaaHe, YCTPOMNCTBO OTBEPCTUIM U HULL,
BbIMOSIHEHME TMAPOM30ALUNN N KAaYeCTBO NPMMEHEHHbIX MaTepuanoB N KOHCTPYKUMA. Ha
yCTPOMCTBO (NOAFOTOBKY) OCHOBAHMUS U rMAPOU30ASUMM A0/KHbI 6bITh COCTaB/IEHb! aKThl
OCBUAETENbCTBOBAHMS CKPbITbIX PaboT.

13.2.28 KOHTpOIb A0IKEH BKOYaTb NPOBEPKY:

- cobntoaeHnst Heo6XoAMMbIX HeA060POB rPpyHTa, HeAOMNYLEHUS NepebopoB U HapyLLUEHUS
CTPYKTYpbl FPyHTa OCHOBaHUSA;

- HEJONYLEHUSA HapYyLIEHUS CTPYKTYPbl FPyHTa Npu cpeske Heaob0poB, NOAroTOBKE OCHOBaHMI U
YKNnagKe KOHCTPYKUMN;

- NpeaoxXpaHeEHNA rpyHTOB OCHOBaHWM OT NoATaNAMBaHUSA NOA3EMHBIMU U NMNOBEPXHOCTHbIMU
BOAAMU C pa3MAr4yeHMEM U pa3MbiBOM BEPXHUX C/ITIOEB OCHOBaAHWUA,

- COOTBETCTBUNA XapaKTEPUCTUK BCKPbITbIX TPYHTOB OCHOBaHWA NPpeEAYCMOTPEHHBLIM B MNMPOEKTE,

- AOCTUXEHNA AOCTATOYHOIo 1 OAHOPOAHOIO YMJIOTHEHUA FPYHTOBbLIX MOAYLWIEK, a TaKXe
O6paTHbIX 3acCbIiNOK N NOAroToBOK noA nosbl;

- AOCTATO4YHOCTN NPUMEHEHHbLIX MEpP MO 3alnTeE rPYHTOB OCHOBAHUNA OT NPOMEpP3aHUA,

- COOTBETCTBUS (DaKTUYECKOM rMy6UMHbI 3a/10)KEHNS U pa3MepoOB KOHCTPYKLUMIA U KayecTBa
NMPUMEHEHHbIX MaTeEpPManoB NPeayCMOTPEHHbIM B NMpOeKTax.



13.3 YniaoTHeHne rpyHTOB

13.3.1 Ans ynnoTHEHWS TPYHTOB OCHOBaHMUS B 3aBMCUMOCTU OT MX (PU3MKO-MEXAHNYECKUX
XapaKTEPUCTUK NMPUMEHSIOT Cliefytolme cnocobbl:

NMOBEPXHOCTHOE YN/IOTHEHUNE,

- FTPYHTOBbIMU CBasAMMU,

npeaBapuTesibHbIM 3aMaYnBaHNEM;

- r71y6uHHbIM BUOGPUPOBAHUEM;

BPEMEHHOM MPUrPYy3KOi C BEPTUKANbHBIMU ApPEHAMU;
- BaKyyYMMUpPOBaHMEM.
13.3.2 MNpoeKTHble peleHnst No YNJIOTHEHUIO FPYHTOB AOJXKHbI COAEPXaTb:

a) UcxonHble M TpebyeMble 3HaUeHWs NokasaTtesei (MNIOTHOCTb CyXoro rpyHTa, OTMETKM
MOHWMXKEHUS YMNIOTHAEMOMN MOBEPXHOCTU U Ap.), NOANEXALINX NPOBEPKE B COCTABE
OMnepaLMOoHHOro 1 NMPUEMOYHOI0 KOHTPOJIS, @ TakXkKe NnepedyeHb TEXHOOMMYECKUX NapaMeTpoB U
rnokasartenei, noanexalimx yToOYHEHUIO B XOA€E OMbITHOMO YMNMOTHEHUS;

6) NpY NOBEPXHOCTHOM YM/IOTHEHUM MPYHTOB €CTECTBEHHOIO 3aseraHns TpaM6oBKaMm u
rPYHTOYMMOTHSOWMMM MallMHAMK - NJaH U pasMepbl KOT/IoOBaHa C pa3MepaMm YroTHSEMOW
naowaakm nu KOHTypaMu byHAaMEHTOB; YKasaHWUsi 0 HEO6X0AMMOW TyBUHe YyrNIOTHEHUS U
ONTMMasIbHOM BNAXXHOCTU IPyHTa, Bbi6Ope TUMNa rPyHTOYMIOTHSOLWEr0 MEXaHn3Ma, 0O
Heo6X0AMMOM YNCIe YAApOB TpaMboBKaMM UM YUCIE MPOXOA0B YIJIOTHAILWEN MaLIUHbI MO
oOHOMY cneny, BENUUYMHE NMOHUXEHUS YTNOTHSIEMO NOBEPXHOCTU;

B) NpW YNJIOTHEHUU FPYHTOBbIMM CBAasiMK - MJlaH pa3MeLlEHNS CBal C YKa3aHMEM UX AnaMeTpa 1
rnybuHbl, Tpe60oBaHNSA K BNAXXHOCTU YMJIOTHSAEMbIX TPYHTOB, XapaKTEPUCTUKY NPUMEHSAEMOIO
obopynoBaHus, obliee KOMYECTBO FPyHTa M OTAENbHbIX MOPUMI, 3acbiMaeMbIX B CKBaXXWHbI, a
TaK>XXe BbICOTY pa3pbIXNeHHOro BepxHero (6ydepHoro) ciost rpyHTa n crnocob ero ynnoTHEHUS;

r) Npy ynnoTHEHUWN NpeaBapuUTeSibHbIM 3aMayYMBaHMEM N 3aMaduBaHUeEM C r/i1yObuHHbIMU B3pbiBaMu
NPOCAAOYHbIX FPYHTOB - MAaH pa3buBKM ynaOTHAEMOW NAOWAAKN HA OTAE/bHbIE YY4acTKn (KapTbl)
C YKa3aHueM ux rinybuHbl n ouepefHOCTM 3aMaunBaHus, yKasaHns O pacrooXeHnn v
KOHCTPYKLMU MOBEPXHOCTHbIX U r1yObMHHbIX MapoK, CXeMy CETM BOAOBOAA, AAHHbIE O
CpeaHeCYTOUYHOM pacxofe BoAbl Ha 1 M? ynnoTHAEMOl NAoLWaAKM, BPEMEHN 3aMadunBaHNs
KaXA0ro KOT/i0BaHa Uan y4dactka (KapTbl) U YCNOBHOM cTabununsaumu npocajku, a B ciy4dae
3aMayMBaHMNs Yepes CKBaXWHbI, AOMOJHUTENIBHO - MJ1aH PacnosioXXeHMS CKBaXUH C YKa3aHUeM nx
rnybuHbl, aAnameTpa, crnocoba NpoOXoAKM U BUAA APEHMpPYIOLWero Matepmana Ans 3acbinKy,
€rocobsl yNnoTHEHUS BEPXHEro HeAOoyn/0THEHHOro (6ydepHoro) cnos rpyHTa. lMpu ynaoTHeHUn
NMPOCaA04YHbIX FPYHTOB 3aMaymMBaHMEM U INyOUHHBbIMU B3pbiBaMU AOMOSHUTENBHO AOMKHA ObIThb
npuBeaeHa TEXHOMOrMS B3PbIBHbIX paboT € yKa3zaHWeM MpOTUBOCENCMUYECKUX MEPOMNPUSATUIA U
TeXHUKKN 6e30MacHOCTU NPouU3BOACTBa B3PbIBHbLIX paboT;

) npu rmy6uHHOM BUOBPOYNNOTHEHUN - NiaH NNOWaAKN C yKasaHueM rnybuHbl ynaoTHEHUS,
CXeMy YMNAOTHEHUSA U pexnM paboTbl BU6POYCTaHOBKU, pacyeTHOe 3HaYeHue rnokasaTens
YMNNOTHEHUS FPYyHTa, AONYCTUMOE pacCTosiHME OT paboTatolen YCTaHOBKU A0 CYLLEeCTBYOLLMX
COOPYXEHUN U KOMMYHUKaLUWIA;

€) Npu NpeanoCTPOEUYHOM YIMIOTHEHUM CNabblX BOAOHACHIWEHHbIX FPYHTOB BPEMEHHO
NPUrpysKoit c BEPTUKaNbHbIMK ApeHaMu - AaHHble 06 06beMax YNJIOTHAEMbIX MAacCMBOB, MyaH
y4yacTKa C yKa3aHMeM ero KoHTypa, 3Ha4YeHMs BPEMEHHOW Harpy3ky OT Harpy3o4HoOM Hacbinu 1 ee
opmMy 1 pasMmepbl, NiaH PacnosioXXeHUsS BEPTUKANbHbIX APEH C YKa3aHWEM MX pa3Mepa U
pacCTosiHUA Mexay ocaMu (wara), naaH pacrnosloXeHUS MOBEPXHOCTHbLIX U FNYy6UHHbBIX Mapok,
pacyeTHble 3HaYeHMs1 KOHEeYHOM 0CaAKM OCHOBaHMSA OT BPEMEHHOW Harpy304HOM HacbINn U



ynpyroro nogbeMa Mnocne CHATUS Harpysku, CXeMy Npon3BoACTBa paboT Mo MOrpy>xeHuto ApeH,
YCTPOWCTBY M CHATUIO HAarpy304HOM HacbINU C YKa3aHWEM MPUMEHSIEMOro 060pyAOBaHUS, PEXNM
Harpy>eHns N CHATUS BPEMEHHOW HarpysKu.

13.3.3 B xo4€e onbITHOMO YMNAOTHEHUSA AOMKHbI 6bITb YCTAHOB/IEHbI CleAyloLIne TEXHOIOrNYeckune
napaMeTpbl, o6ecrneunBaloLme noyyeHne TpebyeMblx NPOEKTOM 3HAYEHUIN MNIOTHOCTH
YMJOTHEHHOrO FPYyHTA: TOJILLMHA C/IOEB OTChINKW, ONTUMasibHas BAAXHOCTb, YMCI0 NPOX0a0B
YNAOTHSAOWMX MaLUUH WA yAapoB TpaMboBKKU U Apyrue napameTpbl, yka3aHHble B npoekTe. K
nokasarensm, noAsexaliMM onepaumoHHOMY KOHTPOJIO B XoJe paboT, OTHOCATCA: MOHUXEHUNE
OTMETKU YMIOTHAEMOM NOBEPXHOCTU, OCAAKN MapoK 1 ap.

13.3.4 o Hayana paboT no ynnoTHEHUIO HEO6X0AMMO YTOUYHUTL NPUPOAHYIO B/IAXHOCTb U
NAOTHOCTb CYXOro rpyHTa Ha rnybuHy, onpeaensemyio npoektom no MOCT 5180 unu skcnpecc-
MeToaamMu (3oHaAuposaHueM - no NOCT 19912, pagmounsoTtonHbiM - no FOCT 23061 n ap.).

Ecnu npupoaHasi BNaXXHOCTb MPYHTa OKAXETCS HUXE ONTUMasnibHOW Ha 5% u 6onee, Heo6xoaANMO
NpoOM3BECTUN ero A0YBMAXHEHMNE pacUYETHbIM KO/IMUYECTBOM BOAbI.

13.3.5 MNoBepXxHOCTHOE YNIOTHEHNE FPYHTOB TpaMboBaHMeM cneayeT BbINOMHATL C cobnogeHnem
cnepywouwmx TpebosaHuin:

a) Npv pasnnyHoi rnybuHe 3anoxeHus dyHAaMeHTOB YNIOTHEHWE FPYHTa CrieqyeT Npou3BoaAnNTb
c 6onee BbICOKNX OTMETOK;

6) N0 OKOHYaHUM NOBEPXHOCTHOrO YNAOTHEHUS BEPXHUIA HEAOYMIOTHEHHbIMA CNOK rpyHTa
Heob6X0AMMO AOYNNOTHUTE MO YKa3aHUO NPOEKTa;

B) YNJIOTHEHME TPyHTa TpamboBaHWeEM B 3UMHeEe BpeMs AOMYCKaeTCsl NPy HEMEP3/IOM COCTOSTHUM
rPYHTa W eCTeCTBEeHHON BNaXKHOCTU. HeobxoamMyto rnybuHy ynnoTHEHUS NMpU BNAXHOCTU rpyHTa
HVXXe ONTUMasbHOM AOCTUraloT YBE/IMYEHNEM MACChl, AMaMeTpa Win BbiCOTbl cbpacbiBaHms
TpaMboBKMN;

) KOHTPOJIbHOE ONpeaesieHMe 0TKasa NpPoM3BOAAT ABYMS yAapaMu TpaM6oBKK npu c6pacbiBaHUM
€e C BbICOTbl, MPUHATOW NPU NPou3BoACTBe paboT, HO He MeHee 6 M. YNIOTHEHWE NPU3HAIOT
YOOBNETBOPUTENbHBIM, EC/TM NMOHMXKEHNE YMJTIOTHSEMOIN NOBEPXHOCTM NOA AEWCTBMEM ABYX YAApOB
He NpeBbllaeT 3HaUYeHNs, YCTaHOB/IEHHOIO MPW OMbITHOM YMJIOTHEHUM.

13.3.6 TnybMHHOE ynnoTHEHWE rPYHTOBbIMU CBAsIMU CNeAyeT BbINONHATbL C cobnogeHnem
cnepyrowmx TpeboBaHmii:

a) NpobMBKa CKBaXWH CTaHKaMN yAapHO-KaHaTHOro 6ypeHus A0JIXHA NPOn3BOAUTLCS C
NOBEPXHOCTM AHa KOTNOBaHa Npu NpupoaHOI BNAXHOCTU FPYHTa;

6) paclMpeHme CKBaXXMH C NMOMOLLbIO B3pbiBa A0MYyCKAETCS Mpu NPUPOAHOI BAAXHOCTU rpyHTa,
paBHOM MK 6onbluel BNAXXHOCTM Ha Npefene packaTbiBaHWs, @ NMPU MeHbLUE BIAXHOCTU rPyHT
[I0/KEH 6bITb AOYBNAXHEH;

B) CKBaXXWHbl HaANEXWUT yCTpanBaTb Yepes o4HY, a NPONYLEHHbIE - TOJIbKO NOCNE 3aChIMKU W
YNAOTHEHUSA paHee NPONAEHHbIX;

r) Nnepea 3achinKo#i KaXKA0M CKBaXXMHbl, MOJTyYEHHOW B3pPbIBOM, AOJ/KHbI MPOU3BOAUTLCS 3aMepbl
ee rnybuHbl; Npu o6pa3oBaHMN B CKBaXXWHE 3aBasia BbICOTOM A0 ABYX e€e AMaMeTPOB OH AOJIKEH
6bITb ynoTHeH 20 yaapamu Tpambytowero cHapsaa ¢ yaenbHoW aHepruen yaapa 250-350
k[x/M?; npu o6pa3oBaHWM 3aBana 6osee ABYX ANaMETPOB HEO6XOAMMO yCTpanBaTb HOBYIO
CKBaXXWHY;

Ll,) CKBaXWHbl 3aNOJIHAKT rpyHTOM NOPUNAMU, Ka>XAYH0 U3 KOTOPbIX YMJIOTHAKT,; B Ka4yeCTBeE
FPYHTOBOIro Mmatepumania Ncnosib3yrT CYriMHKMN U cynecun (663 BKJ/THOYEHUN PaCTUTENbHbIX OCTAaTKOB
N CTPOUTENTbHOIO Mycopa), MMeELne onTnMasbHYO BJIaXXHOCTb, obbem rPYyHTa B nopunun



Ha3Ha4yaloT U3 pacyeTa nosyyeHus ctonba pbiXNOro rpyHTa B CKBaXMHe BbICOTON He bonee ABYyX
ee anameTpoB, HO He 6onee 0,2 M3

€) 3achifKy CKBaXXWH Mpu oTpuLaTeNbHOW TEMNepaType Bo3ayxa Heo6XoANMMO NpoOM3BOANTb
TOSIbKO HEMEP3/bIM FPYHTOM.

13.3.7 YNnoTHeHWe rpyHTOB NnpeaBapuTefibHbIM 3aMadynBaHMEM CrieayeT BbIMOJHATb C
cobntopeHmem cneayowmnx TpeboBaHuii:

a) 3aMauynBaHMe HeO6X0AMMO BbIMOMHATL MYTEM 3aTOM/IEHUSA KOTI0BaHa BOAOW C noaaep)XaHWeM
cnos Boabl 0,3-0,5 M 1 NpoAo/XaTb A0 TeX Mop, Noka He 6yayT AOCTUTrHYTbI NPOMavynBaHMe Ao
NMPOEKTHOW B/TAXHOCTM BCEI TONLLUM 1POCaA0YHbIX TPYHTOB U YCNIOBHAsA CcTabuimMsaumsa nNpocaaku,
3a KOTOPYO NMPUHUMAETCs Npocagka MeHee 1 CM B Heaenio;

6) B npoLecce nNpeaBapuTeNbHOIO 3aMaunBaHUs HEO6X0AMMO BECTU CUCTEMATUYECKME
HabnoaeHNs 3a 0CagK0oM NMOBEPXHOCTHBLIX M FNYBUMHHbBIX MapoK, @ TakXXe pacxo4oM BOAbl;
HUBEMPOBaHME MapoK HEOHXOAMMO NMPOM3BOAUTL HE pexe 04HOro pasa B 5-7 aHel;

B) bakTnyeckyto rny6buHy 3amMaunmBaHusa cieayeT ycTaHaBAMBaTb MO pe3ysibTaTaM onpeaesieHuns
BJTAXHOCTM FpyHTa yepe3 1 M no raybuHe Ha BCHO rIpoCagouHyo TONWy;

r) Npu oTpuUaTenbHbIX TEMMNEpPaTypax Bo3ayxXa NpeaBapuTefibHOe 3aMaunBaHue cieayer
Npou3BOANTb C COXPAHEHWEM [HA 3aTOM/INEMOro KOT/I0BaHa B HEMEP3/I0M COCTOSIHUWN M noJaydei
BOAbl NoA nes.

13.3.8 YnnoTHeHWe NpocafoYHbIX TPYHTOB 3aMa4ymMBaHUEM M SHeprnen B3pbiBa creayeT
BbINONHATL C cobnoaeHneM cneayowmx TpeboBaHmin:

a) 3amMaunmBaHne HeobXxoaAMMO BbINONHATE Yepes3 AHO KOTNO0BaHa, APEHaXHble, B3PbiBHbIE UK
COBMeLLEeHHble CKBaXXWHbI, 3aM0J/IHEHHbIE APEHUPYIOLWMM MaTEPUANOM, U NPOAOoIKaTb A0
npoMadnBaHus BCEN rpocagoyHoM TONWM A0 NPOEKTHON BNAXHOCTU;

6) N0 OKOHYaHWK 3aMaunMBaHUSA M NOCAE NPOM3BOACTBA B3PbIBHbLIX paboT cneayeT NPoOBOAUTL
HabnoaeHNs 3a 0CaaKoM NOBEPXHOCTHbIX U FYB6UHHBLIX Mapok. HuBennpoBaHMe nocne B3pbiBa
3apagos BB HaanexuTt nponsBoanTb A0 YCIOBHOW CTabuimMsaumm Npocasok;

B) rNMy6UHY KOT/0BaHa MM pacrnpeaenmTeSibHbIX TPaHLW e, OTpbIBAaEMbIX 3a CUET CPE3KU IPYHTa,
cnefyeT HasHayaTb M3 YC/IOBUSI COXpPaHEHUs Clos BoAbl Npy 3aMaumBaHum 0,3-0,5 M. B 3uMHee
BPEMSl YPOBEHb BOAbl B KOT/IOBAHE U TPaHLIEAX CleayeT NoAAepXuBaTb Ha 04HOM OTMETKE;

r) B HEO6X0AMMBIX Cny4dasiX, Korga ynjaoTHEHME FPyHTa NPOU3BOAST Ha 60/blIMX naowaasx,
JonyckaeTcs npeAycMaTpuMBaTb YCTPOMCTBO NecYaHO-rpaBUMHbIX NOAYLLEK, MO3BOASIOWNX
YCKOPWUTb Ha4yaso CTPOUTENIbHO-MOHTaXHbIX paboT Ha YNIOTHEHHOM y4YacTKe;

Ll,) pa3pbiB MexXxAy OKOHYaHWeM 3aMavunBaHuUsA U B3pbiBaMu 3apsagos BB, B 3aBncumocTtun ot
pa3MepoB rnJsowaaku, AOJIXEH COCTaBIATb HE 6onee 3-8 u.

13.3.9 Nocne npeaBapuUTENbHOro 3aMa4ynBaHNs OCHOBaHUIM M 3aMavymMBaHus C rNYyOUHHbLIMK
B3pbiBaMu 3apsaoB BB cneayeTt npon3BoauTb YNNOTHEHUE BEPXHErO C/10S1 FPYHTa.

13.3.10 BnbpoynnoTHeHNE BOAOHACHIWEHHbLIX NECKOB C/IEAYET BbINO/IHATL C COBMI0AEHNEM
cnepyrwowmx tpeboBaHmit:

a) TOUYKU MOrpyXeHWsl YNNOTHUTENS A0SKHbI 6bITb pa3MeLLeHbl Mo TPeYrofibHOM ceTKke co
CTOpOHaMu 40 3 M A/t KPYMNHOro U CpefHel KpynHOCTU NecKoB U A0 2 M - ANS MeJSIKOro necka;

6) YpPOBEHb NOA3EMHbLIX BOJ AOJIXEH 6bITb HEe HMXe YeM 0,5 M OT AHa KOTNOBaHa;



B) MOJHbIMA UMUK/ YNAOTHEHUSA Ha rNy6uHy A0 6 M B OAHOW TOUKe AOJIXKEH MPOAO/IKATLCA HE MeHee
15 MUH 1 cocToaTb M3 4-5 yepeayrLWMXCcs NOrPy>XEHUM 1 NOABEMOB YNNIOTHUTENS; NpyU 6onbluen
rnybuHe NpoAoIKUTENbHOCTb LMKNa AO/MKHA ObiTb YCTAHOB/IEHA NPOEKTOM.

13.3.11 MNpeanocTpoeyHoe ynaoTHEHUE BOAOHACHILLEHHbIX FTPYHTOB BPEMEHHOM Harpy3Kkon ¢
BepTUKalbHbIMW ApPEeHaMK cneayeT BbIMOMHATE C cobniogeHnem crneayowmx TpebosaHnin:

a) NecyaHblli APEHUPYIOLWMIA CNOK A0MKEH 6biTb ToAwMHOM 0,4-0,5 Mm;
6) ToJlIlWKMHA CNI0EB BPEMEHHOW Harpy304HOW HAcCbINM He AOJ/XKHa npeBbiwaTtb 1-1,5 M;

B) MOCJ/ie YCTPOMCTBA Harpy304HoOW Hacbinu crefyeT NpovMsBoAuTb HabnoaeHWUs 3a ocagkamm
MOBEPXHOCTHbIX MapoK. epes CHATMEM BPEMEHHOM HaCbIMU COCTABAIOT aKT, r4e NpUBOAST
NPOEKTHbIE U (haKTUYECKNE 3HAUYEHUS KOHEUHbIX 0Ca40K NOBEPXHOCTHbIX MapoK.

13.4 YCTpONCTBO FPyHTOBbIX HacbINel 1 rnoayLek

13.4.1 YCTpOMCTBO FPYHTOBbIX HacbIMel U noayLlwek AO/HKHO BKOYATb Noc/eaoBaTe/lbHoe
BbINOSIHEHWE C/IeAYIoLWMX NOArOTOBUTENbHbIX paboT:

a) o6Lyto NNaHNUPOBKY 3aCTpaMBaeMoi TEPPUTOPUN, KOT/IOBAHOB U UX OTAESbHbIX YYaCTKOB;
6) NoAroToBKY NOBEPXHOCTU ANS OTCbINKWU FPYHTOB;

B) BbIMOJIHEHNE NabopaTopHbIX UCCNeA0BaHWUI MO rpyHTaM, NpeaHa3Ha4YeHHbIM A1 OTCbINKY;
r) NoAroTOBKY rPYHTOB K OTCbINKE U YMNJIOTHEHMUIO;

A) pa3paboTKy (BbI6GOpP) TEXHOOMMUYECKMX CXEM MU NMPOEKTOB NpPoM3BoACcTBa paboT;

€) Bbl6op M NOAroTOBKY 060pyA0BaHMUS AN YIJIOTHEHUS FPYHTOB;

) BbINOSIHEHNE OMbITHbIX PaboT Mo YN/IOTHEHUIO FPYHTOB.

13.4.2 B uensiXx UCK/AOYEHUS NepeyBNaXHEHWUS TPYHTOB OCHOBAHUM U TPYHTOB, OTCbINIGEMbIX B
HacbIMNb MM NOAYLUKY, MIaHMPOBKA 3aCTpanBaeMon TEPPUTOPUM AONXKHA BbIMNONHATLCSA C
obecrneyeHneM CTOKa NOBEPXHOCTHbLIX BOA.

B npouecce pa6oTsl No OTCbINKE rpyHTa NAaHUPOBKY TEPPUTOPUM COOTBETCTBYHOLMM 06pasoM
KOPPEKTUPYIOT C YYETOM U3JI0XKEHHbIX BblllE PEKOMEHAAUNN.

13.4.3 B komnnekc paboT No NoAroTOBKE NMOBEPXHOCTU K OTCbINKE MPYHTOB BXOAST:
- yhaneHue rnepeyBiaXXHEeHHOro rpyHTa, KOMbeB Mep3/10ro rpyHTa v T.n.;

- NAAHMPOBKA OTAENbHO OTCbINAEMbIX YYAaCTKOB;

- IOYB/I@XHEHME FPyHTa A0 BMAXHOCTU, 6NIM3KON K ONTUMAsIbHOWN.

13.4.4 JTabopaTopHble UCC/IEA0BAHUNSA MO rPyHTaM, NpeAHasHa4yeHHbIM 4SS OTCbIMKMW, BKIOYAOT
onpeaeneHne NIOTHOCTU, BNAXHOCTU, FPaHYJIOMETPMUYECKOrO COCTaBa NECKOB, COAEPXaHUS
OpraHM4YecKMx BELLECTB.

Mpn HanMuMM pOCTaTOUYHbIX AAHHbIX, NOJYYEHHbIX MPU UHXEHEPHO-reosI0rMYEeCKNX N3bICKaHUSAX,
AONONTHUTENIbHbIE NCCNEAOBaAHNA MOIyT HE NPOBOAUTbLCA.

13.4.5 OCHOBHbIMW XapaKTEPUCTUKAMN YMIOTHEHHbIX FPYHTOB SIBASIIOTCA: 3a4aHHas NAOTHOCTb
YMAOTHEHHOrO MPYHTa B CYXOM COCTOSIHMM, MaKcuMMasibHasa NAOTHOCTb YMNJIOTHEHHOIO rpyHTa B



CYXOM COCTOSIHMM, Moslydyaemas npu CTaHAapTHOM YMJIOTHEHUN, U ONTUMANbHAs BNAXHOCTb, Npwu
KOTOPOW AOCTMIraeTcs MakCcuMasibHas M 3afaHHas NMiIoOTHOCTb YMIOTHEHHOro rpyHTa (FOCT
22733).

13.4.6 [Ins BO3BeAEHUS HACbIME U FPYHTOBbIX NOAYLIEK CleAyeT UCMOMb30BaTb MECTHbIE MPYHTbI
(KpyrnHOO06/10MOYHbIE, MECKU, TTTIUHUCTbIE) M OTXOZAbl MPOMbILLSIEHHbIX MPOM3BOACTB (LW1aKku U 4ap.).

13.4.7 MNpwn BNAXXHOCTU FPYHTOB HUXE OMTUMANbHOM A0 UX OTCbINKN WU YNNIOTHEHUS TPYHTbI
Heobxo0AMMO AOYBNAXHATL.

[loyBna)kHeHMe rpyHTOB C/ieQlyeT BbIMOMHATL B TEM/oe BpeMs rofa HenocpeacTBeHHO B Kapbepax
WM pesepBax A0 MX pa3paboTKu.

Mpwn MCNoNb30BaHUK A/ OTChINMKKU FPYHTOB, MOSTy4aeMbIX NMpu Cpe3Ke, OTPbIBKE KOT/IOBAHOB Ha
COCENHUX TEPPUTOPUSAX U T.M., AOYBNaXHEHNE FPYHTOB MPOU3BOAAT Ha MecTe YKIaaKu B
MPOLIECCE MUX OTCbINKM U YMJIOTHEHMUS.

13.4.8 B xoae onbITHOro ynaoTHEHNSA YTOUYHSAIOT 3aJ4aHHble TEXHOOrMYEeCcKne napaMeTpbl
YNIOTHEHUA:

- TOJIWMHY YNJIOTHEHHOMO CNOS FPYHTa;

- KOJIM4YEeCTBO yaAapoB TpaM6OBKVI U npoxoanos MEXaHU3MOB, HeO6XOﬂ,I/IMbIX Ana ynnoTHEHUA Ao
0TKasa;

- MOHMXXEHNE NOBEPXHOCTM OTChINMKMK MpPU YMJIOTHEHUM TPYHTOB A0 OTKa3a TpamboBaHuem,
yKaTKomn, Bnbpaunen;

- ONTUManbHYK BMa>XHOCTb YMJIOTHEHHbLIX FPYHTOB.

MpuMeyaHue - YNNoTHEHWEM FPYHTa A0 OTKasa HasblBalOT COCTOSIHUE, MPU KOTOPOM AoCTUraeTcs
Takas ero Hanbosnblas NAOTHOCTb M rybuHa ynnoTHEHMS, B pe3ynbTaTe Yero npu nocneayroLwem
YNJOTHEHUM MOHUXKEHME NMOBEPXHOCTM OT Kaxaoro yaapa (Nnpoxoaa MexaHmM3aMa) CTaHOBUTCS
NMOCTOSIHHbIM.

13.4.9 MNpun HeobxoaMMOCTM Npon3BoACTBa paboT B 3MMHEE BpeMSA crieayeT:

- OTCbIMNartb B rpyHTOBbIE NOAYLUKWN TOJIbKO MasioB/1aXHble prrlHOOﬁJ'IOMO‘-IHbIe, necyaHoble, a
TaKXe MNMMHUCTbIE TPYHTbI C BJIAXXHOCTbIO HE BbllLlE OI'ITVIMaJ'IbHOVI;

- BbIMNOJIHATb pa6OTbI Mo OTCbINKE, pa3paBHNBAHUNIO N YMJIOTHEHUIO TPYHTOB 6e3 nepepbiBa Angd
NUCKNTIOYEHNA X CMEP3aHUA.

CopepxxaHme Mep3/blX KOMbEB B rpyHTE He AO0JIKHO MpeBbIWaTh MPU YNJIOTHEHUM €ro YKaTKom u
TpamboBaHuem cooTBeTCcTBEHHO 20 1 30%.

Mpn BbINOHEHUN OTCbINKW U3 MTMHUCTBIX FPYHTOB Heo6xo0aAMMO MCKNYaTb NonagaHue B
OTCbllNaemMble TPYHTbI CHEra v nbaa.

13.4.10 B npouecce yCTpOMCTBA MPYHTOBbLIX HACbIMeN 1 NOAYLUEK BbIMOMHAKT: BXOAHON KOHTPOJb
3a BMAOM N KAQ4eCTBOM OTCh/MAaEMOro rpyHTa; onepauuMoHHbIA KOHTPOJIb 3@ KQ4eCTBOM
NJ1aHUpPOBKU 3aCTpanBaeMon TeppmuTopmn U NOArOTOBKN NOBEPXHOCTU OCHOBAHUS, KayecTBOM
NOArOTOBKW FPYHTA, TOSLMHOM OTChINAEMbIX CNOEB rPyHTa U TEXHONOMNEN NX YNNOTHEHUS;
NPUEMOYHbBIN KOHTPOSb, BKOYAKOLWMI onpeaeneHne naoTHOCTU YNJIOTHEHHOIO FPyHTa B KaXaoM
c/oe, UN 3Ha4YeHMn 0TKA30B MPWU KOHTPOJIbHOM YMJIOTHEHUMN.

13.5 YcTponcTBO HaMbIBHbIX OCHOBaHWM



13.5.1 NpoekTnpoBaHne HambiBa rpyHTa Ha TEPPUTOPUU, OTBEAEHHOW NoA 3aCTPONKY, AOJIXKHO
NMpoM3BOAUTBLCA B COOTBETCTBUN C YTBEPXAEHHbIMU B YCTAHOBJ/IEHHOM MOpPsSAKe reHepasibHbIM
nJaHoOM ropoga, NpoeKTOM AeTasibHOM MIaHMPOBKK UM NPOEKTaMM 3aCTPOMNKM.

B npoekTe Ao/XHa NpeaycMaTpMBaTbCA OYEpPEeAHOCTb HaMbiBa FPyHTa, yBsA3aHHas C sTanamu
3aCTPONKMU.

Mpw onpeaeneHnn o4epeaHOCTM HaMbiBa TEPPUTOPUIA CRefYeT yUUTbIBATb Takxke
NPOAO/IKUTENBHOCTb NMOAFOTOBKM TEPPUTOPUN NMOA HAMbIB, TEXHONIOTMYECKYH CXEMY HaMbIBa,
BPeMsi Ha KOHCONMMAaUMo rpyHTOB U Ap.

13.5.2 MNpwu pa3paboTke npoekTa HaMblBa FPyHTA AOMKHbI YUYUTbIBATLCS NPUPOAHbBIE U
WH)XXEHEPHO-reoiorM4Yeckne ycnoBsmsa TeppuTopmmn HambiBa U Kapbepa, MHXeHepHas noaroTtoBka
TeppuTopuUn (CHATUE NAOAOPOAHOIO CNOS MOYBbI, BbITOP(OBbIBAHME, OCYLUEHUE).

B npoekTe opraHM3aumm CTpOMTENbCTBA A0/KHbI 6bITh peLLeHbl BOMPOCh MEXaHU3aUUn
npousBoAcTBa paboT, pasbuBKN TEPPUTOPUN B CBA3N C 0UEPEAHOCTbIO HaMblBa, CPOKM
CTpouTENbCTBA U T.4.

13.5.3 B npoekTe Ao/XHbI 6bITb NPeayCMOTPEHbI MEPOMNPUSATUS MO 3alUUTe CYLECTBYOLWMNX
COOpYXeHUI OT NOATOMNIEHNS U ApYrMe MeponpuaTusi, obecneunBatoLlime X HoOpMasnbHyHo
akcnayaTtauuio. JonyctuMoe NpubnmkeHne HaMbiBa K CYLLECTBYIOLUMM COOPYXEHUSM crieayeT
onpeaensATb PacyeToM C YYETOM pe3ysibTaTOB UHXXEHEPHO-TE0N0rMUYECKMX U3bICKaHUN.

13.5.4 HambITbie TEPPUTOPUN AOMXKHbI BbITb 3aWMLEHDBI OT 3aTOMNIEHUS U NOATOMNEHUS
nMnaBoOAKOBbIMM BOAAMU. 3@ pacyYeTHbIN FOPM3OHT MaBOAKOBbLIX BOA MPUHUMAKOT OTMETKY
HauBbICWIEro YpPOBHS, NoBTOpstoLerocs oamH pas B 100 ner.

HaMbIB TEppUTOPUIA HUXE PAaCYETHOIO rOPM30OHTa NaBOAKOBbLIX BOA AOMYCKAeTCs Npu YCTPOMUCTBE
3allUMTHOW Aambbil.

13.5.5 MNpwu BbIbOpe Kapbepa A9 HaMbiBa FPyHTA CrieayeT yunTbiBaTb:

pacCcTodHME OT Kapbepa A0 njaowaakn HaMbiBa,

rnybuHy 3aneraHus paspabaTbiBaeMoro rpyHTa;

06BOAHEHHOCTb UM BO3MOXHOCTb 06BOAHEHMS 3a608;
- rpaHy/IOMETPUYECKMI COCTaB PYHTOB U TPYAHOCTb UX pa3paboTku.

13.5.6 Mpu NpOEKTUPOBAHUM NHXXEHEPHOW NOAFOTOBKM TEPPUTOPUK Noa HambiB Heo6Xx0aMMO
npeaycMaTpuBaTb CHSITUE MJIOAOPOAHOIO C0si MOYBbI U BbITOPOBbIBAHME C NOC/EAYOWUM
NCMNosib30BaHMEM MOYBbI M Topda ANS PeKybTUBALMM 3EMETb.

Mpy HEBO3MOXHOCTU yAasieHNs NoACTUAaoWNX cnoeB Topda Ha 3aToMNJIEHHbIX yyacTkax
ToNWwuHOM 60onee 3 M HEO6XOAMMO YCTPOIMCTBO BEPTUKAbHbBIX APEH A/ UX CcTabunnsauuu.

13.5.7 O6bemM HaMbIBAaEMOro rpyHTa CneayeT onpenensTb MCX0As U3 NMPOEKTHbLIX pa3MepoB
naowaan HambiBa, a TakXXe C yY4eTOM NOoTEPb MPyHTa B NMpoLecce HaMbiBa M OCaAKM FPYHTOB Moj
OaBNeHNEM HaMbITOM TOMLLN.

13.5.8 Paboram no HambiBy FpyHTa AOMXKHA NpeaecTBoBaTh NOAroToBKa TeppUTOpuUn,
BK/IlOUAOLWAs BbIKOPYEBKY AepeBbeB U KYCTOB, Y6OPKY 6bITOBOrO U CTPOUTENBHOIO Mycopa,
CHSITME MI0A0POAHOr0 CNOS MOYBbI, BbITOP(OBbIBAHME U T.A4.

Mpy npuemMkKe TeppUTOPUN Nepen HambIBOM FPyHTa COCTaBASIOT akTbl Ha BbINO/HEHHbIE
NoAroToBUTENbHbIE paboThl.



13.5.9 N'oToBHOCTb Kapbepa K pa3paboTke rpyHTa (yaaneHme BCKPbIWHbIX NOpPo4) A0/KHA 6bITb
odopMNeHa akTOM OCBMAETENbCTBOBAHUSA CKPbITbIX paborT.

Cnoco6 pa3paboTky 3eM1eCOCHbIMU CHapsaAaMu rpyHTa B Kapbepe onpeaensieTcsl MOLHOCTbIO
pa3pabaTbiBaEMOM TOJILLN U €€ re0sIOTMYECKNUM CTPOEHMEM.

Mpwn pa3paboTke KapbepoB AO/MKHbI 06ecneunBaTbcs TpebyemMass MHTEHCUBHOCTb U
HenpepbIBHOCTb npouecca paboTbl.

13.5.10 lMNpu BbIBOpE TEXHONOMMYECKON CXeMbl HEO6X0ANMMO YyUUTbIBaTb, YTO Tpebyemas
NMJOTHOCTb YKIaAKN HaMblBAEMOro rpyHTa 3aBUCUT B OCHOBHOM OT YAE/IbHOro pacxona BoAbl,
WHTEHCMBHOCTU HaMbIBa M cnocoba, KOTOPbIM ocyluecTenseTca HambiB (6e33CcTakaHbli,
HM3KOOMOPHbIN, MOC/TIONHO-FPYHTOOMOPHbIN).

13.5.11 lMNpun Heob6xoaMMOCTN NPOM3BOACTBA paboT B 3MMHEe BpeMs B MPOeKTe NPOM3BOACTBA
paboT no HambIBY Heobxoanmo paspabaTbiBaTb CneunanbHbI pa3aen no BbiNOHeHWIO paboT B
3TOT nepuoa. KOHTpob KayecTBa HaMbiBa AOJ/IKEH BK/IHOYaTb NPOBEPKY TeMnepaTypbl
rmapocMecu, NocTynawLwen Ha KapTy HaMblBa, OTCYTCTBUS fib@a U KOMbEB Mep3s10ro rpyHTa B
HaMbITOM TpYHTE.

13.5.12 lNpwn npneMke TeppnUTOPUN NMOC/E OKOHYAHNS HaMbIBa MPyHTa NpoOBEpSIOT:

- reoge3nyeckmne BblCOTHblE OTMETKMN HaMbiBa, COOTBETCTBUE €ro NpPoeKTy B NJ1aHOBOM
pa3MelleHnn;

- COOTBETCTBME PU3NKO-MEXAHNYECKUX XapaKTEPUCTUK HAMbITbIX TPYHTOB NPeayCMOTPEHHbIM B
NMpoekTe No pe3ynbTaTaM UCCNefoBaHMsA 0TO6paHHbIX 06pa3LoB MPyHTa U3 CKBaXWH 1 WwWypdos,
BbINOJIHEHHbIX Mo ceTke 40-50 M.

- Ha/IMYMe aKTOB Ha CKpbITble paboTbl U aKTOB MO 3a4esIKe BOAOCOPOCHbIX YCTPONCTB.
13.6 3akpenneHue rpyHToB

13.6.1 3akpennaeHune rpyHTOB BCEMM CrocobaMm, KpoMe TEPMUYECKOTO, CNeayeT BbINOMHATbL NMpuU
MONIOXKNTENbHOW TEMNepaType 3aKpennsieMblX rPYHTOB. TEpMUYECKOE 3aKpenseHne rpyHTosB,
KpOMe BEUYHOMEP3/IbIX, MOXHO NPON3BOANTL NMPU OTPULATENbHbLIX TEMNEpaTypax.

13.6.2 ns yTouHeHns, npu HeobXoaMMOCTU, IPYHTOBbLIX YC/I0BMIA Mpu Npom3sBoacTee paboTt
cnepyeT npeaycMaTpmBaTb BO3MOXHOCTb BbIMNOSIHEHUS Ha CTpoOMNAOWaAKe AOMNOHUTENbHbIX
WHXXEHEPHO-Te0/I0MrMYEeCcKMX U3biCKaHni, 06beM 1M coCTaB KOTOPbIX YCTaHaBAMBAOT NMPOEKTOM.

13.6.3 MNpwu 3aKpeneHnn rpyHToB MHBEKLMOHHbLIMK cnocobaMn B yCIIOBUSAX CYLLECTBYIOLWEN
3aCTPOMKKN HeNb3s A0MNyCcKaTb 3aCOPEHUS OTBEPAEBLUMMUM peareHTaMmm U noBpexaeHus
611M3pacnonoXeHHbIX NOA3EMHbIX MHXEHEPHbBIX KOMMYHUKaLWNA.

13.6.4 BbinonHeHmne paboT no 3aKpensieHnto rpyHTOB AOMYCKaeTCsl TOJIbKO MO CcrieymanbHO
pa3paboTaHHbIM N YTBEPXAEHHbIM NMPOEKTAM, YBSiI3aHHbIM C MPOEKTOM COOpYXeHUs. Kak npasuno,
MPoEeKTbl MO 3aKpenJeHUo rPYHTOB AO/XKHbI pa3pabaTtbiBaTb cneunanm3mMpoBaHHble OpraHmM3auunn.

13.6.5 B cnyyasax BO3HMKHOBEHWSA MPU UHBEKLMOHHOM 3aKperyieHUn rpyHToB noja
CYLLECTBYHOLLMMN COOPYXKEHNSAMN pa3pbiBOB B MPYHTax C BbIXOAOM peareHTOB Ha NOBEPXHOCTb UK
B NoABasibl U KOMMYHUKALNUM HEOHXOANMMO NPEKPaTUTb HarHeTaHMe peareHToB U BbIMOJHUTb
Ha3Ha4yeHHble aBTOPCKMM HaA30pOM MEpONpUATUSA N0 NNKBUAALUN MPOPbLIBOB.

13.6.6 MNMpoBepKy NpaBUNbHOCTU MPOEKTHbIX NapaMeTpoB U TEXHUYECKMX YCNOBUIN Ha
NpoOn3BOACTBO paboT Mo 3aKpensieHno FPYHTOB OCYLLECTBASIOT KOHTPOJIbHbIM 3aKpenjieHnemMm
rPYHTOB HEMNOCPeACTBEHHO MpU NPOM3BOACTBE PaboT Ha MX HavyanbHOM CTaguu.



MpW KOHTPOSIEHOM 3aKkpensieHnn 6ypocMecuTesibHbIM CNOCO60M NMPOBEPSIOT MPOYHOCTHLIE
CBOWCTBa MaTepwuasna cBau C BbibypMBaHMEM KEPHOB MM Hepa3pyLUaloWmuMmM cnocobamm, a Takxe
Npu HalMYnKM yKasaHui B NPOEKTE - HECYLLY CNocobHOCTL CBaw.

13.6.7 KoHTpOnb KayecTBa 3aKpenseHns rpyHToB obecneynBaeTcs BbiNOJIHEHMEM CleAYOLWEro
KOMIMeKca MeponpusTuiA U ycnoBuit:

- ﬂpOBepKOVI KayecTBa NpMMeHAeMbIX NCXOAHbIX MaTepuasioB U UCMOJZIb3OBaHNEM MaTepnanos,
nMerumnx 3aBoACKYHO JOKYMEHTAUUIO,

- ONepauMoOHHbIM KOHTPOJIEM KayecTBa NpUMeHseMbIX pabounx maTepuanos, ONbITHON NPOBEPKOW
NpPaBUIbHOCTU 3aJI0XKEHHbIX B MPOEKT NapaMeTpOB 3aKpernsieHns N TEXHUYECKNX YC/TOBUIN Ha
Npon3BOACTBO paboT;

- HenocpeaCcTBEHHOM NPOBEPKON UCNosHeHUS TpeboBaHMIA NpoeKTa B OTHOLWEHMN KadyecTBa
3aKpensieHns rpyHTOB C MPUMEHEHMEM CreunanbHbIX METOAOB UCMbITAHUI N KOHTPOSS.

13.6.8 OnepaunoHHYO0 NPOBEPKY KayecTBa paboumx MaTepmnanosB OCYLLECTBAAIOT NyTEM
CUCTEMATUYECKNX onpeaeneHnin Unn n3MepeHnin COOTBETCTBYIOLMX XapaKTEPUCTUK STUX
MaTepuanos. [py MHBEKLMOHHOM 3aKPENIEHUN rPYHTOB - 3TO N3MEPEHUS MIOTHOCTU U
TeMnepaTypbl pacTBOPOB, a TaK)Xe KOHTPOJIb 3a AOMYyCKAEMbIM AaBIEHNEM U Pacxo4oM Mpu
HarHeTaHUn UX B rPyHTHI.

13.6.9 HenocpeacTBEHHbIN KOHTPOJIb M ONbITHAasi NPOBEPKa UCMNOSIHEHUS TpeboBaHMIM NpoeKkTa no
KayecTBY 3aKpernsieHns rpyHToB B OTHOLEHUM CrJIOWHOCTM U OAHOPOAHOCTU 3aKpenieHuns,
¢dopMbl N pa3MepoB 3aKpenaeHHOro Maccmea, NPOYHOCTHbIX, AedOopMaUMOHHbIX N APYTUX
dU3NKO-MexaHN4YeCKnxX CBONCTB 3aKpeneHHbIX rpyHTOB obecneynBaeTcs cneayrwmmm
MeponpUATUSMNA

- BCKpbITNEM obnactu 3aKpenieHna KOHTPOJIbHbIMU LIJprbaMVI N CKBa>xmHamMum C nx
obcnenoBaHmeM, oT6opom Npob 1 nabopaTopHbIMU ONpeaeneHUs MU XapakTEPUCTUK
3aKpensieHHbIX FPYHTOB;

- UCNbITAaHNAMU 3aKpeEnNnJIeHHOro MaccnmBa CtratTn4eCknMM Mnn JUuHaMM4eCKnMM 30HANPOBaAHUNEM,
- nccnegosaHuem obnactum 3aKpenneHns FEOQ)VBVI‘-IECKVIMVI MeToAaMu,;

- MPU UHBEKLMOHHOM 3aKpersieHNn rpyHTOB OCHOBAHWMN UM yHAAMEHTOB CYLLECTBYOLNX
COOpPYXXEHWI - MPOBEAEHUEM UHCTPYMEHTaIbHbIX HabMoAeHUI 3a ocagkaMu hyHAAMEHTOB U
Apyrumun aedopMaumamMm 4o, BO BPEMS U MOCNE 3aKpenieHns.

CunukaTtmsaumsa n cMmonusaums

13.6.10 NHbeKUMOHHbIe paboTbl B 3aBUCMMOCTWN OT MPYHTOBbIX YC/IOBUA N KOHCTPYKLNN
3aKpennisemMoro Maccmpa Heob6xoAMMOo BbINOMHATL C COBMN0AEHNEM CNeayoLWMX NMpaBu:

a) B HEOAHOPOAHbIX MO MPOHULAEMOCTU rPyHTax CNoi ¢ 60nblUE NPOHNLLAEMOCTbLIO crieayeT
3aKpennsaTb B NepByto ovepeab ¢ yyeToMm TpebosaHuii 6);

6) nocnenoBaTeNbHbI NOPAAOK UHBEKLMOHHBLIX paboT Mo TOYKaAM MHBbEKLMW B NaHe U No
3axofKaM B ryBbuHy He AO/DKEH AO0MyCcKaTb, YTO6bl paHee 3aKpersyieHHbIe 3aX0AKN 3aTPpyaHSAN
NnorpyXeHue MHLEKTOPOB AN 6oee No3AHUX UHBEKLMIA;

B) npwn 3akKpeniaeHnn BOAOHOCHbIX NMECKOB HeobxoaMMo, 4Tobbl NocnefoBaTEeIbHOCTb
MHBEKLUMOHHBbIX pa60T obecneuynBana omkaTtne noa3emMHoOM BOAbl HarHeTaeMbIMun peareHtamu.
3alwlemsieHMe NoL3eMHONM BOAbI B 3aKpenisaeMoM MacCnBe He OA0OMNYCKaeTCA.



F) npwun 3aKpeniaeHnn rpyHToB noa CywectByrOWMNMU COOPYXEHNAMN A0 Ha4dasla OCHOBHbIX pa60T
cneayetT npon3BoanTb BCroMoraTtesibHYHO LEMEHTAUMIO 30Hbl Ha KOHTaKTe qDYH,CI,aMeHTOB n
OCHOBaHuA.

13.6.11 MNpwn ycmneHumn oCHOBaHUM 1 MGYHAAMEHTOB CYLLECTBYHOLWMX COOPYXeHUn bypeHne
CKBa)xkuH B pyHAAMeHTaxX Ans BCMOMOraTenbHOM LeMeHTaunm KoHTakTa "dyHAaMeHT-rpyHT"
peKoMeHAyeTCsl NPOU3BOAUTbL CTaHKaAMU KONOHKOBOro 6ypeHuns ¢ NnpoayBKON BO34yXOM. B
CTECHEHHbIX YC/I0BUSAX AonyckaeTcs 6ypeHne NHeBMOyAapHbIMW CTaHKaMu.

13.6.12 NcxoaHble XxMMUYeckMe MaTepuasbl, MPUMEHSIEMbIE NPU CUANKATU3ALUM U CMOSIM3aLMn
rpyHTOB (BOAHbIE PACcTBOPbI CUIMKaTa HaTPUS U CUHTETUYECKUE CMOJIbl B Ka4eCcTBe KpenuTenen,
HeopraHM4yeckme U opraHM4YyecKkme KMUCNOoThl U COMK, @ TaKXXe HEKOTOpble rasbl B KayecTBe
oTBepAuTenen, peuenTypHble Ao6aBKK pa3HOro HasHauyeHus, reneobpasyrouime cmecn, pabouve
COCTaBbl) AO/KHbI YA0BNETBOPSATL TPeO6OBaAHUAM COOTBETCTBYIOLWNX CTaHAAPTOB, TEXHUYECKMX
YCNIOBMI M NpoeKTa.

13.6.13 Ana obecneyeHns 3agaHHbIX NPOEKTOM (hOPMbl, PA3MEPOB Y MOHOJIMTHOCTHU
3aKpenJIeHHOro MaccuBa HarHeTaHWe peareHToB A0JIXXHO NPOU3BOANTBLCS OTAEbHbLIMU
€OMHUYHBIMU MHBbeKUMSMU (MopUMSMKN) ONpeaesieHHOro pacyeTHoro obbema.

13.6.14 [ns npenoTBpalleHus Bbl6MBaHUS peareHToB Npu CMOWHOM 3aKpersieHUn rpyHToB
yepes coceAHNEe NHBbEKTOPbI (CKBaXXWHbI) OAHOBPEMEHHOE MOrpy)XEeHNE NHBEKTOPOB U BypeHue
MHBbEKLIMOHHBIX CKBaXWH B MJIaHe M HarHeTaHWe Yepes HUX peareHToB criefyeT Npou3BoOAUTL He
MEHee YEeM Ha YABOEHHOM PacCTOSIHUK, C NMOCMEAYOLMM HarHETAHNEM Yepes NPOonyLLEHHbIE.

13.6.15 lMNpu cunmkaTnsaumn n CMOAN3aLum rpyHTOB, @ TakXe LueMeHTaumMm KpynHoo6/10MOUHbIX
FPYHTOB W rPaBeINCTbIX NECKOB AOMNYCKAeTCs OCTaBNATb B 3aKpenjeHHOM Maccuee 3abuBHbIE
WHBEKTOPbI UK TPpybbl MaHXETHO-TaMMOHHbIX MHBEKTOPOB B KayeCcTBe apMaTypbl.

13.6.16 HarHeTaeMble B rpyHTbl paboune pacTBOPbl U CMECK HE AOSIKHbI COAEPXaTb B3BELWEHHbIX
MeXaHUYECKNX NMpUMEcen, 3aTPYAHAIOLWNX UHBEKLIMIO U 3aKpensieHWe rPyHTOB B LefnoM. Ans
yOaneHus B3BECei pacTBOpPbI A0 MX HArHeTaHWUs B FPYHTbI cneayeT 3a61aroBpeMeHHo OTCTanBaTh,
He AoMycKas B AasibHENLIEM MEepPeMELLMBAHNSA, UM NMPUMEHATb COOTBETCTBYOLWME PUNLTPLI, a
HarHeTaHue reneobpasyoLmMX CMecell - NPOM3BOANTb TOJIbKO C MPUMEHEHMEM (DUNBLTPOB.

13.6.17 HarHeTaHWe peareHTOB B FPYHTbl NPX CUAMKATU3AUMM U CMOSIM3ALNK, a@ TaKXKe Npu
LeMeHTaLMN KPYNHOOB0MOYHbIX FPYHTOB M FPaBESIUCTbIX MECKOB CreayeT Npou3BoAUTb Noa
NPUrpysKoii, B KaUecTBe KOTOPOI MCMONb3YOTCS 3aseratolme Haa 061acTblo UHBEKLUN TPYHThI,
CaMO COOPYXEHME UNU CNEeLManbHO YI0XEHHbIE 6ETOHHbIE MIUTbI, KOTOPbIE HE AOJIKHbI B
npouecce HarHeTaHUsl B rPyHTbl peareHToB NoABepraTbCs paspyLUEHUIO C BbIXOAaMU peareHToB
Ha MOBEPXHOCTb UJIN B COOPYXXEHMUeE.

13.6.18 MNpeaenbHO A4oNyCTUMble AABNEHUSA U pacxodbl NPU HarHETAHUN peareHToB Mpu
CUAIMKATM3auUM U CMONIM3aLMKM, @ TakxKe Npu LeMEHTALUN KPYNHOO6/10MOUHbIX FPYHTOB U
rpaBenCTbIX MECKOB YCTaHaBAMBAIOT B NpoekTe. [laBfneHne HarHeTaHusa He AO/KHO MPEeBbIWaTh
[laBfIEHMS Ha FPYHTbI B 06/1aCTU MHBEKLMM OT AENCTBYIOLMX HArpysok.

[JaBneHne HarHeTaHMs XUAKUX peareHToB cleayeT KOHTPOSIMpPOBaTb UBMEPEHMEM ero Ha
rnybuHax HarHeTaHus, T.€. C YY4eTOM Beca CcTonba Xuakoctu.

LlemeHTaums

13.6.19 [1na KayeCcTBEHHOIr0 3aKpernjieHns TpeLwnHOBaTbIX MOJyCKasbHbIX U CKallbHbIX, B TOM
yncne 3aKapCToBaHHbIX FPYHTOB, A0/IKHA 6bITb 06ecneyeHa nokanmsaums HarHeTaeMblx Yepes
CKBa>kvHbl paCTBOPOB B rnpejenax 3akpenjiseMoro Maccmsea m 3anofsiHeHUe, Hapsaay C KpYynHbIMU,
BCEX MeNnkux TpewmnH (KaHanos, NosoCTen), ANnsa 4ero cnenyet cobnoaaTtb cneayowyto
rnocnenoBaTesIbHOCTb paboT:



a) cosfaHue 3alMTHOro 6apbepa NpoTMB BbIXOAA PacTBOPOB 3@ KOHTYP 3aKpenyiseMoro MaccuBa
nyTeM NpeaBapuTENbHOM LeMeHTaumMmn Yepes 6apbepHble CKBaXUHbI, PACMOSIOXKEHHbIE MO KOHTYpPY
MaccuBa;

6) nocneayoLaa MHbLEKLINA PAacTBOPOB BHYTPM KOHTYpa Yepes CUCTEMY pPaBHOMEPHO
pacnpeneneHHbIX U 4OCTAaTOYHO YacTo PACMOIOXEHHbIX MO MPOEKTY CKBaXWH.

13.6.20 HarHeTaHne pacTBOPOB Yepes KaXAYl CKBaXxuHy HaA eXuT npon3BoamTb Ao "oTkasa".
3a "oTka3" (NnpekpalieHne HarHeTaHus) Npu LUeMeHTaunm CKanbHbIX rPyHTOB CneayeT NpuHuMaTh:

- MOrNOLWeHNE CKBaXXUHOH (3OHOI‘/‘I) pac4yeTHOro Kosin4ectea pacrsopa npu AaBiaeHMM HarHeETaHu4,
HE npeBblilaWeM NPOEKTHOE;

- CHMXeHWe pacxoga pacteopa A0 5-10 1/MUH Ha CKBaXMHY (30HY) C O4HOBpPEMEHHbIM
MOBbILLEHNEM AAB/IEHUSI HAarHeTaHMS Bbile NMPOEKTHOro, ec/an pacxos npu "otkase" ocobo He
OroBOpEH B MpOEKTE.

13.6.21 Buabl, MapKku U KayecTBO LEMEHTOB, BUAbl APYrMX NPUMEHSEMbIX AN NPUroTOBAEHUS
WHBbEKLUWNOHHbIX PacTBOPOB MatepuanoB U XuMmyeckmx Ao06aBoK, a TakXe COCTaBbl MHbEKLMOHHbIX
pacTBOPOB yCTaHaBAMBAOT B MpoeKTe B 3aBUCMMOCTU OT MPYHTOBbLIX YC/I0BUA U OCOBEHHOCTEN
BO3BOAMMOIO COOPYXEHUA.

13.6.22 B npoekTe paboT No LeMeHTaUMN rPyYHTOB AO/KHbI COAEPXATbCA AaHHbIE O ANnHE
OLLHOBPEMEHHO MHbELMPYEMbIX 30H B CKBa)XXMHax U KOHCTPYKLMN NX BEPXHEN YacTy,
nocnenoBaTesibHOCTN 06paboTKM CKBaXMH, HOMEHKIAType U XapakTepucTMKax npuMeHsieMblX
MaTepuanoB U CBeAEHUS 0 NOTPeBHOCTAX B HUX.

13.6.23 LleMeHTaumMoHHble paboTbl cneayeT npoM3BoAUTb Cr1ocob60M nocnenoBaTesibHOro
CONMKEHUST CKBaXXMH, HAUMHAsA C MaKCMManbHbIX PAaCcCTOSAHWUIA, NP KOTOPbIX rmapaBnanyeckas
CBSA3b MeXAY HUMM MpU HarHeTaHWW NpakTUYeCKn OTCYTCTBYeT.

13.6.24 bypeHue 1 HarHeTaHMe pacTBOPOB B TPELUMHOBATbIX MOJYCKaNbHbIX, CKaslbHbIX U
3aKapCTOBaHHbIX rPyHTax, Kak npaBuo, cieayeT NpousBoAUTb Cpasy Ha BCHO r/1y6uHy
LeMeHTaUun, yCTaHaBINBAEMYO MPOEKTOM.

PaspgeneHune ckBaXXMHbl Ha 30HbI U MOOYepefHOe HarHeTaHue pacTBopa B KaXAyl U3 HUX crienyeTt
npon3BoanTb B cneagyrowmnx cny4dasax:

- MPY Ha/IM4YMK pPa3HOro BMAa M pPasHbIX Pa3MepoB 3aMOSIHSEMbIX pacTBOpamMu NosocTein (TpewmH,
KapCTOBbIX MyCTOT W KaHasioB) U NPUMEHEHUWN PA3SINUHbBIX 3aMNOJIHUTENEN HA pasHbIX r1y6uHax
LEMEHTUPYEMOI TOMLUN FPYHTOB;

- MPU HaMM4nn B CKaJIbHbIX FPYHTaxX HECKOJIbKMX MPOCN0oeEB C TpewnHaMn Nian KapCtoBbiMn
nycTtoTamu,

- npu 6onbwoit Tonwe (bonee 10 M) LeMeHTUPYEMOr0 Maccuea.

13.6.25 bypeHune ouyepeaHbiX 30H MO r/1y6MHE CKBaXMHbl U HarHETaHMe B HUX pacTBOPOB Mpu
OTCYTCTBMM HAMOPHbIX NOA3EMHbIX BOA AOMNYCKAeTCa NpoM3BoAUTbL 6€3 NepepbiBOB Ha BpEMS
TBEPAEHUS LLEMEHTHOrO pacTBopa. Mpu HaJMUYMM HANOPHbIX NOA3EMHbLIX BOA HEO6X0AMMbI
nepepbiBbl Ha BPEMSI TBEPAEHMS LLEMEHTHOIO pacTBopa.

B cKkanbHbIX FPYHTax 30Hbl CKBaXXMH NOCNe 3aBeplueHns 6ypeHust crneayeT NpoMbiBaTb BOAOW Mnun
NpoAyBaTb CXKaTbiM BO34YXOM.

13.6.26 MNopsaaok 6ypoBbIX N MHBEKLMOHHbIX paboT Npu LeMeHTauum KpynHoo6/10MOUHbIX
FPYHTOB U rPaBeINCTbIX NECKOB pernameHTupyeTcs TpeboBaHMAMU, YCTAHOBAEHHbIMU ANS APYIUX
WHBEKLUWNOHHbIX Cr10co60B (Ccunukatmsaums, CMonmsaums).



13.6.27 KauyecTBO LUeMeHTauMn CKanbHbIX FPYHTOB (TPELMHOBAaTbIX, 3aKapCTOBAHHbIX)
KOHTPONMPYIOT criocobamu 6ypeHuns, rmapaBanyeckoro onpoboBaHusa n LeMeHTauum KOHTPOJIbHbIX
CKBaXWH. Npu 3TOM KpUTEPUM OLLEHKN KayecTBa LeMeHTauMn B 3aBUCMMOCTU OT ee Ha3HaveHus,
BWAA rpyHTa W XapakTepa TPeLnHOBATOCTU (3aKapCTOBAHHOCTHM), @ Takxke 06beM KOHTPOJIbHbIX
paboT yCTaHaBMBAKOT MPOEKTOM.

13.6.28 B 3aKkapCTOBaHHbIX PYHTaxX KOHTPO/1b KayecTBa LeMeHTauuMn, Kak npasunio, cneayer
NMpPOM3BOAUTbL onpeaeneHneM yaenbHoro sogonornowenms. Jonyctumble pasMepbl 0OCTaTOYHbIX
MyCTOT M 3HaYeHWUI yaenbHOro BOAOMNOrNOWEHMS YCTaHABAMBAKOT NPOEKTOM.

13.6.29 LleMeHTaums rpyHTOB C MOMOLLbIO CTPYMNHON TEXHOMOMMU, 3aKN0UaOLWLascs B paspyLueHmn
W nepeMeLlLlnBaHUN rpyHTa BbICOKOHANOPHON CTpyen LEeMeHTHOro pacTeopa, BK/o4aeT ABa 3Tana:
6ypeHune CKBaXknHbl A0 3aaHHON r/1y6uHbl n 06paTHbIn Xoa 6ypOBOMA KOMOHHbI C OAHOBPEMEHHbIM
ee BpalueHneM. MNMpu obpaTHOM xoae NOAHMMAIOT AaBJ/IEHME LIEMEHTHOrO pacTBopa, KOTOPbIA,
MOCTynaeT B COMnJia MOHUTOpPaA, Co3Aatolme CTPY0 C BbICOKON KUMHETUYECKON 3Heprmen. B
pe3ynbTate B rPYHTOBOM Maccuee 06pasytoTcs OTAENbHO CTOSLWME UK CEKYLLUNECS
rPYHTOLLEMEeHTHble CTON6bl 3aAaHHON ANWHBLI AMaMeTpoM Ao 1,5 M.

CTpyMHas TEXHOJ1I0TUS MOXET ObITb MCMOb30BaHa ANS:

- COOPY>XEHWUS NIEHTOYHbIX B NNaHe KOHCTPYKUMUIA Tuna "cteHa B rpyHTe";
- YKpensieHns rpyHTa BOKPYr OTPbIBAEMOro KOT/10BaHa;

- YKpenjieHns1 OCHOBaHUMN N (yHAAMEHTOB CYLLECTBYOLWMX COOPYXEHUN;
- CO34aHnNsa NpOTUBOPUNBTPALMOHHBIX 3aBecC;

- MpoBeAeHNs MPOTUBOOMON3HEBLIX MEPOMPUATUN.

BypocMecuTenbHbIN cr1ocob 3akpensieHns Uaos

13.6.30 PaboTbl No 3akpenaeHnto nioe 6ypocMecmuTenbHbIM CNOCOH60M (MNOLEMEHTHBIMM CBasiMA)
cnepyeT NpomM3BOAUTb CneuunanbHbiMU 6ypocMecuTenbHbIMU MallMHaMmM UM CTaHKaMu
BpallaTesibHOro 6ypeHns ¢ KpyTSawmMM MOMEHTOM He MeHee 2,5 KH-M npu gnameTtpe
WOUEMEHTHbIX cBal A0 0,7 M n He MeHee 5 kH-M - npun agvameTpe A0 1 M.

[ns HarHeTaHWs LEMEHTHOro pacTBopa ciefyeT NPUMEHATb PacTBOPOHACOChI, pasBMBatowmne
faBneHne He MeHee 0,7 MlMa 1 o6ecneynBatolMe HEMPEPbLIBHYO AO3MPOBAHHYIO nodady
pacTBopa.

13.6.31 CyMMapHoe BpeMs NMpuUroToBJ/IEHNS, TPAHCNOPTUPOBAHUA U NOAAYMN LEMEHTHOMO pacTBopa
B rPYHT He A0KHO npeBbllwaTbh BpeMeHM A0 Havana cxBaTblBaHUS pacTBopa.

13.6.32 lNpwn nponsBoacTBe paboT No 3akpenneHuto nnos bypocMecnTesibHbIM cnocobom cneayeTt
KOHTPOJZIMpOBaTb M CO6/0AATb YCTAHOBJIEHHbBIN NO pe3y/bTaTtaM OMbITHbIX PaboT 1 3agaHHbIN
MPOEKTOM TEXHOSIOMMYECKUN PEXMM: YaCTOTy BPALLEHUS U JIMHENHYHO CKOPOCTb NepeMeLLeHns
pabouero opraHa, nocneAoBaTeNbHOCTb HAarHETAHUSA LEMEHTHOIO pacTBOpa, YMC/I0 NPOXOA0B
pabouero opraHa n pacxoi LeMeHTHOro pacrteopa.

TepMuyeckoe 3akpenseHune

13.6.33 bypeHue ckBaxxuH ansa obxura rpyHToB crieayeT NpoM3BOAUTb B PEXMME, UCKIOYaoLWEM
YyMNJO0THEHUE FPYHTOB B CTEHKAX CKBaXWH OT 6ypoBOro MHCTpyMeHTa.

13.6.34 Ina npoBepKU COOTBETCTBUSA MPYHTOBbIX YCNIOBUN AAHHBIM MHXEHEPHO-reos1I0rnyeckmnx
M3bICKaAHWIM U NpoekTa B npouecce 6ypeHns TEXHONOMMUYECKNX CKBAXUH cneayeT rno yKasaHuio
npoekTa npou3soanTb 0TO6OP 06pa3LoB 3aKkpensaseMblX FPYHTOB U nabopaTopHble onpeaeneHns nx
XapaKTepUCTUK.



13.6.35 Hauany paboTt no 06Xury rpyHTOB B CKBaxXnHax AO/IKHO NpeallecTBoBaTh UCMbITaHWe
rasonponyCcKHOW CNOCOBHOCTU CKBaXWH. [pu BbISIBJIEHUW CNOEB C HU3KOW ra3onpoHMLAEMOCTBIO
criefyeT NpMHUMaTb Mepbl MO BbIPAaBHUBAHMIO FrA30MNPOMNYCKHOM CNOCOBHOCTU CKBaXMUHbI NyTeM
OTCEeYEHUS U NPOAYBKM TaKMX C/I0EB WM MYTEM yBEMYEHNS MOBEPXHOCTM PUAbTpaunm 4acTtu
CKBa>WHbl.

13.6.36 Pacxopn cxkaToro Bo3ayxa v Tonavea B npouecce o06xura 4osmkeH perynmposaTbCs B
npepenax, obecneunBaoWnX MakCMMasbHYO TEMNepaTypy ra3osB, He Bbi3biBAKOLLYO OMnnaBfieHne
FPYHTOB B CTEHKaX CKBaXWHbl. [laBfeHne n Temnepartypa rasoB JO/IKHbl PETMCTPUPOBATHCS B
XXypHane pabor.

13.6.37 B cny4yae obHapy>XeHUsi BbIXOAOB ra3oB UM BO34yXa Ha MOBEPXHOCTb Yepes TpellunHbl B
rpyHTe paboTy no o6Xxury cnepyet NnpMoCTaHOBUTb, @ TPELMHbI 3aA4enaTb NPUPOAHbIM rPYHTOM,
MMENLWMM BIAXHOCTb He Honee eCcTeCTBEHHOMN.

13.6.38 O6bpasoBaHue MaccuBa crieayeT CYMTaTb 3aKOHYEHHbIM, €C/IN YCTaHOBJIEHHbIE B
pacyeTHOM KOHType TepMonapbl 3adMKCMpOBanM AOCTMXXEHNE 3aAaHHOM pacyeTHOM TeMmnepaTypbl,
HO He MeHee 350 °C.

13.6.39 KauecTBO TEPMMYECKOIro 3aKpenaeHnst rpyHTOB criegyeT KOHTPOMpoBaTb N0 pe3yfbTaTam
NnabopaTopHbIX UCMbITAaHUI HA NPOYHOCTb, AedOpPMUPYEMOCTb U BOAOCTOMKOCTb 06pa3uos
3aKpensieHHbIX FPYHTOB, OTOMpaeMbIX U3 KOHTPObHbIX CKBaXXWH. Mpn 3TOM y4YUTbIBAlOT TaKxXe
3adunKCcMpoBaHHble B pabounx XKypHanax pesynbTaTbl 3aMepoB pacxoja Tornamea
(aneKTpoO3aHEprnn) 1 CKaToro Bo3ayxa, AaHHbIe 0 TeMNepaType U AaB/ieHUU ra30B B CKBa)XXWHaX B
npouecce TepMoobpaboTku rpyHTOB. pn Heob6XoaAnMMOCTHM, onpeaensgeMon NPoeKToM,
MPOYHOCTHbIE N AedOPMaLMNOHHbIE XapaKTEPUCTUKN 3aKpenJIeHHbIX FPYHTOB MOTyT OnpeaensaTb
nosesbiMKU METoAaMM.

13.7 VcKkycCTBEHHOE 3aMOopa)kuBaHue rpyHToOB

13.7.1 UckyccTBEHHOE 3aMOpaXknBaHMe rpyHTOB CrieayeT npeaycMaTpmBaTh AN1S YCTPOWCTBA
BPEMEHHbIX JIeA0rPYHTOBbIX Orpa)XAeHUN KOT/IOBAHOB NpPU CTPOUTENBbCTBE MOA3EMHbIX
COOpPYXEHUM N PyHAAMEHTOB B BOAOHACLILWEHHbIX HEYCTOMUYMBbLIX MECUYaHbIX M CyMecyYaHbIx
rpyHTax, a Takxe B TPELWMHOBATbIX CKaNbHbIX N MONYCKaSbHbIX FPYHTaX.

13.7.2 WicKycCTBEHHOE 3aMOpaXKMBaHWE MPYHTOB OCYLLECTB/IAT X/1aaoHOCUTENEM (OX/TaXAEHHbIM
[10 OTPULATENbHBIX TEMMNEPATYP PaccosioM), LMPKYIMPYIOWMM B paccosionpoBoax U
3aMOpPaXMBaKLMX KOJIOHKAX.

Bua, KOHUEeHTpauusa n TemnepaTtypa X1a40HOCUTENS JOJ/IKHbBI ONpeaensaTbCs B 3aBUCMMOCTU OT
TeMnepaTypbl, 3aCONEHHOCTU N CKOPOCTU ABMXEHUS NoA3eMHbIX BoA. Kak npaBuio, B KayecTse
xnagoHocuTens cneayeT UCNosb30BaTb Paccos - BOAHbIN pacTBOP X/IOPUCTOro Kanbuums,
oxnaxzaeHHoro ao mmHyc 20-25 °C.

Ons oxnaxaeHusa paccosa cnegyet NMpUMEHsTb aMMMadHblie UK PpeoHOBbIe XON0AUSbHbIE
YCTaHOBKMW. B 060CHOBaHHbIX Clyyasx Npuv 3aMOpa)knBaHUU rpyHTOB AOMYCKaeTCs MCMNOb30BaTh
XXUOKUIA @30T, HENOCPEeACTBEHHO NOAABaEMbIA B 3aMOpPaXuBatoLMe KOOHKKU, a TaKXe AMOKCUA
yrnepoaa ("cyxomn nea"), 3acbinaemblil B KOJSIOHKW, TeMMepaTypa UcnapeHus KOToporo coctaBnsieT
MUHYC 78 °C.

13.7.3 CkBaxMuHbl 4158 3aMOpaXknBatowmMx KONOHOK pacrnonaratoT N0 KOHTYpY KOTJioBaHa C Lwarom
1,0-1,5 M. PaccTtosiHMe Mexay psaaamum CKBaXXMH Npu X MHOTOPSAHOM pacrofioXXeHUU NpuHUMaloT
paBHbIM 2,0-3,0 M.

13.7.4 B npoekTe cneayeT npeaycMoTpeTb bypeHne AONOAHUTENbHbIX (pe3epBHbIX) CKBAXMWH B
Konu4yectse He 6onee 10% umx obwero ymMcna Ang BepTuKanbHbiX U He 6onee 20% - ans
HaKJ/IOHHbIX CKBaXXWH npu rnybuHe 3amopaxmeaHmsa Ao 100 M; npu rnybuHe 3aMopaxuBaHus
cBbiwe 100 M cooTBETCTBEHHO He 6onee 20 n 25%.



13.7.5 CkBaxuHbl A0NMXKHbI 6bITb 3arnybneHbl B BOAOYMNOPHbINA CNOW rpyHTa He MeHee 4YeM Ha 3 M.
TonwmHa BOAOYMNOPHOro cnos 4o/kHa bbiTb onpeaeneHa pacyeTtoM Ha BO3MOXHbIN NPOPbIB
noA3eMHbIX BOA.

Mpwn OTCYTCTBUM BOAOYMNOPHOIro cnost Heo6xoamMmMo 06pa3oBbiBaTh MCKYCCTBEHHbIN BOAOYMOPHbIN
CNoN cneumanbHbiMK cnocobamu (HanpuMep, LeMeHTaumern nan 3aMopaxXxmBaHUEM rpyHTa Nno BCeW
naowaan KoTaoBaHa).

13.7.6 3aMopaxunBatolimne KONOHKKN crieayeT NorpyxaTb Cpa3y nocne oKoH4YaHus 6ypeHus
CKBa>WHbl.

13.7.7 Ans HabnwoaeHUsa 3a NpoLeccoM 3aMopa)KMBaHUsa CreayeT yCTpanBaTh KOHTPOSbHbIE
CKBa>MHbI: rMAporeonornyeckme n TepMoMeTpuyeckne. Yncno 1 Mecta Ux pacnonoxeHus
onpeaensoT B 3aBUCMMOCTU OT UHXXEHEPHO-Te0N0rMyecknx yCcrnoBuil.

13.7.8 HarHeTaTenbHble IMHUN PACcCONONPOBOAOB AOXKHbI 6bITb CMOHTUPOBAHbLI C YKIIOHOM 1-2%
B CTOPOHY KOHZAEHcaTopa, a BcacbiBawowme anHum - 0,5% B CTOPOHY McnapuTenen.

13.7.9 MNMocne MoHTaxa ceTb pacco/aoNpoBOAOB 40/KHa ObITb MPOMbITa BOAOM, @ 3aTEM MCMbITaHa
Ha repMeTUYHOCTb rMapaBAMYecknM gasneHveM, B 1,5 pasa npesbiwatowmM paboyee aaBreHune,
HO He MeHee 4eM 0,6 MIMa. CeTb cuMTalOT NPUrOAHONM ANS SKCMyaTauum, ecnu B TedeHme 15 MuH
[AaBJIeHNEe OMNpPecCOBKM HE U3MEHSETCS U NPU OCMOTPE CeTU He 0BHapyXXeHO Teun B COeAMHEHUSX
n Tpybax.

13.7.10 MNepepn 3anosiHEHMEM CETU PaccoaoNpoOBOAOB X/1aA0HOCUTENEM ee HAANEXUT NOBTOPHO
NpoOMbITb BOAOW, KOTOpas 3aTeM A0KHA 6bITb NOMHOCTLIO yAaneHa. lNepen 3apsaakon cUCTeMbI
XONOAUSbHbIX YCTAHOBOK X/1iagareHToM (aMMmnakoM unm peoHoM) B HElW cneayeT co3iaTh
BaKyyM.

13.7.11 MNoAakntoYeHHbIe K CeTU paccosioNpoBOA0B 3aMOpa)kKnBaLLme KOTOHKN, eCiin nopsaaoK nux
BK/IOUEHMS B paboTy 0co60 HE OroBOpEH MpPoOeKToM, crieayeT BBOAUTL B IKCMyaTauuto
NMOCTENEHHO 3a nepmoa A0 5 cyT. BkatoueHne KONOHOK B paboTy rpynnamm A0NyCKaeTCs TObKO
npu COOTBETCTBYOWEM 060CHOBaHUMU, NMpW 3TOM B NEPBYIO ovepeib BBOAAT B AENCTBUE CMEXHbIE
KONOHKK, nmerwme Hanbonbline OTKIOHEHMUS Pa3HOro 3Haka OT MPOEKTHbIX MOJIOXEHUN.

13.7.12 B nepunopg aKcCnayaTtaumm 3aMopaxmBaLmnX CUCTEM CneayeT permncTpupoBaTb
TemMnepaTypy X1aAoHOCUTENS, YPOBEHb BOAbI B HabnoaaTeNbHbIX M’MAPOSIOrMUYECKUX CKBaXMHaX,
TemnepaTypy rpyHToB B TEPMOMETPUYECKNX CKBAXMHaX U Apyrve napameTpsbl.

13.7.13 B npouecce saMopaXxXnBaHnda BOAOHOCHbIX MJ1aCTOB, 3aK/MKOYEHHbIX MeXAay MNMUHUCTbIMU
ﬂpOCﬂOVIKaMM, CcneayeT NoCTodaHHO KOHTPOJIMpOBATh obecneyeHune ceobogHOro NnogbeMa
noA3eMHOW BOAbI yepes3 pa3rpy3oydHble CKBaXXWHbI.

13.7.14 TpebyeMyto MOLHOCTb XONO0ANNBHOWN YCTaHOBKU, TO/ILYMHY CTEH N rabapuTbl
NeforpyHTOBOro OrpaxaeHuns ycTaHaB/AMBalOT B NMpoekTe, pa3paboTaHHOM Ha OCHOBE CTaTUYECKMX
N TENJIOTEXHUYECKMX PacYeTOB B 3aBUCMMOCTU OT pa3MepoB U KOHMUIypaunn KoTaoBaHa U
PU3NKO-MeEXaHNYECKMX XapaKTEPUCTUK 3aMOPOXEHHOIO rpyHTa.

PacueTHoe 3HayeHMe npegena NpPoOYHOCTU 3aMOPOXEHHOIO FPyHTa Ha OAHOOCHOE COxXaTue crneayeTt
npuHMMaTb paBHbiM 0,35 ero HOpMaTMBHOIO 3HAUYEHMNSA ANS KPYTbiX BEPTMKANbHbLIX BbIpaboToK
AvameTtpom ao 10 m n 0,20-0,25 - ansa BbipaboTok 60NbLLWNX pa3MEPOB U CIOXHON KOHMUrypauuu.

13.7.15 MNpon3BOACTBO CTPOUTENBHO-MOHTaXHbIX paboT B npeaenax neforpyHTOBOro OrpaxaeHus
pa3spellaeTcs npm NOCTOSHHOM KOHTPOJIE 3@ ero COCTOSSHUEM U KOPPEKTUpPOoBKe paboThl
3aMopaxuBawLeln CTaHUUK € uenbio obecneyeHns coxpaHeHnst pa3MepoB OrpaKaeHus u ero
TeMmrepaTypbl.

13.7.16 BbleMKy rpyHTa 13 OTKPbITOro KOT/I0BaHa Npwu NOJIOXUTESIbHbLIX TeMNepaTypax Bo3ayxa
HeobXxoAMMO NPoOU3BOAMUTD, 3aluuULLasa NeOrpyHTOBbIE CTEHKU NO Mepe UX BCKPbITUS OT AeNCTBUSA



aTMOCMEPHbIX 0CAAKOB M COJIHEYHbIX JTy4Yel C permcrpaumen 3anTHbIX MEPONPUSATUIA B XypHane
pabor.

13.7.17 V3BneveHune 3aMOpaxK1MBaoLMX KOJIOHOK U AEMOHTaX X0104MbHOro 060pyAoBaHMS
cneayeT NpoOM3BOAUTbL NOCAE OKOHYaHUSA BCexX paboT, BbINOSHEHME KOTOPbIX 6bI1I0 HaMevyeHo noa
3alUNTON NeforpyHTOBOro orpaxaeHuns. CKBaXuHbl B NpoLiecce U3BfedyeHns 13 Hmux
3aMOpaxKMBaKLWMX KOTOHOK AO/KHbI TAaMNOHUPOBATLCS C perncrpaumen B XxypHane pabor.
MopsAaoK UsBneyeHns KOMOHOK AO0MKeH 6biTb onpeaeneH NpoekToM. MICKycCTBEHHOe OoTTanBaHue
rPYHTOB cnefyeT Npou3BOANTL B TeX Cllyvasax, Korga oHo npenycMOTPEHO NMPOEKTOM.

13.8 CtponTtenbHOe BOAOMOHUXEHNE N YCTPOMUCTBO MMAPOU30aLUNU

13.8.1 o Hauyana paboT No BOAOMNOHUXEHMIO HeEOBX0aMMO 06CnefoBaTh TEXHNUYECKOE COCTOSIHNE
COOPYXEHUM, HAXOASALWNXCS B 30He BUSIHMS paboT, a B nepmoa NpomM3BoACTBa paboT -
OCYLLECTBNATb MOHUTOPUHI NOBEAEHUS YKA3aHHbIX COOPYXEHUN. HeobxoanMo Takxe YyTOYHUTb
pacrnonoXeHmne CyLLeCTBYOLWNX NOA3EMHbIX KOMMYHUKaLMWA.

13.8.2 MNpun npoBeaeHNN BOAOMOHM3UTENBbHbLIX PpaboT cneayeT npeaycMaTpmBaTb Mepbl Mo
npefoTBpaLLEHNIO pa3ynIOTHEHNSA TPYHTOB, @ TaKXXe HapyLIeHU0 YCTOMYNBOCTU OTKOCOB
KOTNOBaHa M OCHOBAHUM pacrnofioXeHHbIX PSAOM COOPYXEHUN.

13.8.3 Npu npuMmeHeHnN BOAOOTIMBA N3 KOTSIOBAHOB M TpaHwen dunbTpylowmne oTKOChl 1 AHO,
npu HeobxoAMMOCTH, CrieAyeT NpUrpyXxaTb C/I0eM Nnec4yaHo-rpaBUIMHOIrO Matepuana, To/WmHa
KOTOPOro Ha3sHa4aeTcs B npoekTe. BMecTMMocTb 3yMndoB AO/MKHA ObiTb HE MEHee NATUMUHYTHOIO
NpUTOKa BOAbI K HUM.

13.8.4 bypeHure BOAOMOHU3UTESIbHbLIX CKBAXXWH U MOCNEAYIOLWYH YCTaHOBKY B HUX DUIbTPOB
BbINONHAOT C cobntoaeHnem cnegyowmx TpeboBaHmin:

a) HM3 obcaaHoM Tpybbl Npn BypeHnn CKBaXXMH yaapHO-KaHATHbIM CNOCO60OM AO/IKEH onepexaTb
ypoBeHb pa3pabaTbiBaeMoro 3abos He MeHee yeM Ha 0,5 M, a noabeM 6ypOBOI KENOHKU A0SIKEH
NPON3BOANTLCS CO CKOPOCTbIO, UCKIIOUAoLWEN noacacbiBaHME FPyHTa Yepes HMXHUIA KOHeL,
obcagHon Tpyb6bl; Npn 6ypeHnn B rpyHTax, B KOTOPbIX BO3MOXHO o6pa3oBaHme npobok, B
nonoctn obcagHon Tpybbl HEO6X0AMMO NOALAEPXKMBATbL YPOBEHb BOAbI, MPEBbILLALWNIA YPOBEHb
NoA3eMHbIX BOA;

6) 6ypeHne BOAOMOHM3UTENbHbIX CKBAaXWH C MMMHUCTOK NPOMbIBKOW AOMYCKAaeTCs, ecnun
npenBapuTeNbHO BbIMOSIHEHO OMbITHOE BypeHue N ycTaHoBAEHHAA 3P HEKTUBHOCTb
pa3rinHM3aunm oteeyaeT TpeboBaHMSAIM NPOEKTA;

B) nepej onyckaHueM UIbTPOB U n3BnedeHneM obcagHbix Tpyb CKBaXXWHbl AOMXKHbI 6bITh
ouMmLLEeHbl OT 6ypOoBOro WwiamMa; B CKBaXuHax, NpobypeHHbIX B cynecsiX, a Takxe B
nepecnavBarLLMXcs BOAOHOCHbBIX M BOAOYMOPHbIX C/I0SX BHYTPEHHSS NON0CTb 06CagHon Tpy6bl
AO/MKHA 6bITb MPOMbITA BOAOW; KOHTPOJbHbINA 3aMep rMybuHbl CKBaXXMHbI CrieayeT NpoM3BOANTb
HEenoCcpeACTBEHHO nepes yCcTaHoBKoM dunbTpa;

r) Npu 6ypeHnn CKBaXXWH Heo6XoaAMMO oTOMpPaTb NPobbl ANS YTOUHEHUS rpaHuUL, BOAOHOCHbIX
CNOEB U rpaHy/IOMETPMUYECKOro COCTaBa rpyHTOB.

13.8.5 Mpu NOrpy>XeHun B rpyHT rmapaBiM4YeckmM cnocob6omM duabTPOBOI KOJTOHHbI UK
obcagHbIx Tpyb cneayet obecneumBaTbh HENPEPbLIBHOCTb MOAa4Yn BOAbl, @ NPU HaNYMKU CUNBHO
nornowaroLwmx Bogy rpyHToOB c/ieqyeT AONOSIHUTENBHO NoAaBaTb B 3ab0i CXkaTbli BO3AYX.

13.8.6 O6¢binKky GUAbTPOB HAAMEXUT NPOU3BOANTL PABHOMEPHO C/I0SIMU BbICOTOM He 6onee 30-
KpaTHOWN To/1MHbI 06CbiNkK. Nocne KaXxaoro ovyepeaHoro noagbeMa Tpybbl Ha4 ee HUXHEN
KPOMKOWM A0/IXEeH 0CTaBaTbCs C0M 06CbINKM BbICOTOM He MeHee 0,5 M.

13.8.7 MoHTa)x HacocoB B CKBaXkMHax creayeT NpovM3BOAMTbL MOC/E NPOBEPKM CKBaXXWH Ha
NpoOXoAMMOCTb LWabfoHOM AMaAMEeTPOM, MpeEBbIWALWNM AMaMeTp Hacoca.



13.8.8 MNocne BBOA@ NOHU3UTENBHON CUCTEMBI B AENCTBME OTKAUKY cneayeTt npousBoauTb
HenpepbIBHO.

HacocHble arperatbl, yCTaHOBJIEHHbIE B pe3epBHbIX CKBaXXMHaX, a TakXXe pe3epBHble HAaCOChl
OTKPbITbIX YCTAHOBOK AOJIXXHbl MEPUOAMYECKN BKIOYATLCS B paboTy B Lensax nogaepxaHus ux B
paboyeM COCTOSHUM.

BoaonoHM3NTENbHbIE CUCTEMBI CleayeT 060pyAoBaTh YCTPOWCTBAMM aBTOMAaTUYECKOMO
OTK/toUeHMs Noboro arperata Npu NOHWXKEHUN YPOBHS BOAbI B BOAOMPUEMHUKE HUXE
Zl0NyCTUMOrO.

13.8.9 Mpwu akcnnyaTaunmn NOHMU3UTENbHbLIX CUCTEM B 3MMHEE BpeMs J0/IXHO 6biTb 06ecneveHo
yTenneHne HacocHoro o60pyaoBaHUA U KOMMYHUKALMIA, @ TaKxXe NpeayCcMOTpeHa BO3MOXHOCTb UX
OMOpPOXHEHUS Npu NepepbiBax B paboTe.

13.8.10 lMNpwu ycTporicTBe ApeHaxen 3eMnsiHble paboTbl crneayeT HaunMHaTb CO COPOCHBIX YYacTKOB
C NpoABMXEHMEM B CTOPOHY 60nee BbICOKMX OTMETOK, a YKNaaKy Tpyd n dunbTpyrowmx
MaTepuanos - C BOAOPA3AEeNUTENbHbIX YY4aCTKOB B CTOPOHY cOpoca Uin HaCoOCHOHM YCTaHOBKM
(NOCTOSAHHOW UMM BpEMEHHOWN) AN UCK/IIYEHUS NPOMNycKa Nno ApPeHaxy HEOCBETNEHHbIX BOA.

13.8.11 Yknaaky ApeHaxHbix Tpyb, yCTPOMCTBO CMOTPOBbLIX KOMOALEB U MOHTa)X 06opyanoBaHus
APEeHaXKHbIX HaCOCHbIX CTaHUMN HeobxoaAnMO Npoun3BoaAnTb C cobntogeHnem TpebosaHmin CHuI
3.07.03 n CHuI 3.05.05.

13.8.12 Ana dunbTpoBbIX NOKPLITUIA BOKPYT TPY6 MCNONb3YIOT NeCYaHO-rpaBuiiHble 06ChINKu,
06epTKN U3 NCKYCCTBEHHbIX MaTepuasnoB (reoTekCTuNA), a TakXXe ApeHaXKHble KOMMNO3MLUWNOHHbIe
MaTepuanbl (reOKOMMNo3uThl).

Ons apeHaxHbIX Tpy6, 06MOTaHHbIX PYAIOHHLIM GUNLTPYIOWMM MaTeEpUanNoM C NepexnecTom
cnoes, HeEOH6X0AMMO YCTpamBaTb NECYAHO-TPAaBUINHYO MOAroTOBKY (MOAYLUKY) TOJILLMHON HE MeHee
100 MM. Ecnn B OCHOBaHWMKM 3aneratoT Nnecku, AonycKaeTcs yknagka Tpyb Ha cnaaHMpoBaHHOE
eCcTecTBeHHOe OCHOBaHue.

13.8.13 lMnacToBbI ApeHax BbIMOMHSAT O4HO- AN ABYXCAOMHbLIM. O4HOCAOMNHbBIN ApeHax 13
WebHs UM rpaBus yK1aablBalOT Ha CKajlbHble UKW MOJTyCKallbHble TPELWMHOBATbIE FPYHThI.
[BYXCNOMHbBIN ApeHaXx BbIMOSHAKT B NeCKax U MMUHUCTbIX FPyHTax. BepxHUI Cnoi oTCbINatoT 13
WebHa unu rpaBust MMHUManbHOW TOJWKMHOM 150 MM, HUXHWIA CNOWN - N3 NMecKa CpeaHen
KPYNHOCTN MUHMManbHOM TonwmHon 100 MM,

Mpw ycTponcTBe NAacToBbIX ApEHAXen HefonyCTUMbl HapyLLWEHUS B CONPSXEHUN WwebeHOoYHoro
CNos NoCTenun co webeHoUHOM 06ChInKoi Tpy6.

13.8.14 [Ins yCcTponcTBa NPUCTEHHOro ApeHaxa 3pdHeKTUBHO NpuMeHeHne obonoukn "ApeHuns",
COCTOSILEN N3 JINCTOB NMOJSIMMEPHOIr0 MaTepmana cneumanbHoro Nnpoduas n HeETKaHoro
reoTeKCTUNILHOINO MaTepuasna, CKpenseHHbIX Mexay coboli C NOMOLLbIO CBapKN UK BOAOCTOMKOIo
knes. Jinctel o6ono4ykn "OpeHn3" coegmHSoT Apyr C ApYroM BHaxecCT.

13.8.15 Nopu3oHTanbHble TpybuaTble CKBaXXWHbI JTY4EBOIO APEHa)a yCTpanuBaloT C NOMOLLbIO
CTaHKOB FOPU30HTANIbHOro 6ypeHuns nnum npokosoM. BogocbopHbIn NPpUEMHUK BbIMNOSTHSAIOT
MeToAaMun "CTeHbl B rpyHTe", ONYCKHOro KonoAua v Apyrumu.

13.8.16 ManepeiHble ApeHaXu BbINOMHSAIOT OTKPbITbIM UAN NOA3EMHbIM (LUTO/IbHEBbLIM, LLMUTOBbLIM
Wnn MeToaoM npojasnmBaHus) cnocobamn. Bokpyr ranepen ycTtpamBalT rpaBUMHO-NECUYaHyo
06ChINKYy NN GUNbTPbI N3 MOPUCTBIX MaTeEpPMasoB.

YCTpOMCTBO rMApon30naLmm

13.8.17 Yuncno cnoes OKpaCOLIHOM rmgponsonaunm HasHa4akoT B 3aBUCUMMOCTU OT KaTeEropmu
CyXOoCT nNnoa3eMHOro rnoMeLweHnd, TpeiMHOBaATOCTUN U30JIMPYEMbIX KOHCTDYKLI,MM 1M Hanopa
noa3eMHbIX BOA.



13.8.18 OkneeyHyto ruapomsonsaunto u3 BUTYMHbIX PYSIOHHbIX MaTepuanoB U NNCTOBbIX
NMOSIMMEPHbIX MaTepuanoB NPUMEHSIOT B C/lydasX, KOraa ucnosib30BaHUE OKPaCOYHOM U
WITYKaTYpHOW rmapomsonsaummn He obecneumBaeT BOAOHENPOHNLAEMOCTb COOPYXKEHUN.

Mpwn okNeeyHol rMaponsonsaumm Heo6xoanMo obecrneymBaTtb CrIOLWHOCTb 3aLNUTbLI MO BCEMY
NneprMMeTpy COOPYXXEHUS, BKJIOUYAsh BEPTUKA/IbHbIE 3/1IEMEHTLI U NMOAOLBY.

Mpn NCNoNb30BaHMMN OKEEYHOW TMAPON30SLMM U3 PYSIOHHBIX MaTepuanoB HeobxoaMMo
obecneynTb ee COXPaHHOCTb OT MEXAHUYECKNX BO3AENCTBMI 3aLMUTHOM MPUXKMUMHON CTEHKOW. [ns
YCTPOCTBA NPUMXUMHOM CTEHKN UCMOJSb3YIOT KPACHbIN KMPNUY, Xxene3obeToHHyo 0601My 1
naockme acbecToueMeHTHble JINCTbl Ha BUTYMHOIM MacTuKe.

13.8.19 [Inga wWTyKaTypHOW rMapom3onsaumm, HAaHOCUMOM METOA0M TOPKPETUPOBaHUS,
peKoMeHAyeTCs MPUMEHSATb pasfiMyHble BUAbl PaCUMPSOWNXCA U HANPSAraWnXCcsa LEMEHTOB B
3aBMCMMOCTM OT Harnopa rnoA3eMHbIX BOA.

13.8.20 B cunbHO arpeccmMBHbIX cpeaax Ans 3alnTbl Kak 6€TOHOB, Tak U CTanen pekoMeHAayeTcs
HaHeceHne 6eCLlOBHbIX 3N1AaCTUYHbIX MOKPbITUMA (31aCTOMEPOB), N3rOTaB/IMBAEMbIX HA OCHOBE
Kay4yKoB WM BOAHOWM AMCNEPCUMU NnaTeKkca. DTU NOKPbITUS HAHOCAT KUCTbIO, Ba/IMKOM,
pacnblaMTeneM TONWMHOM 1-3 MM.

13.8.21 Ang rugpomnsonsaumm dyHAAMEHTHbIX MJNT, NOA3EMHbIX YacTeN COOPYXEHUIN, a Takxe npu
YyCTPOMCTBE NPOTUBO(MUABTPAUMOHHbBIX 3aBeC NPU rMApPOCTaTMY4ECKOM AaBfieHun ctonba Boabl A0
10 M NpUMEHSIOT r’MAPOU30NALUNIO U3 PYNIOHHBIX 6EHTOHUTOBbLIX MAaTEPMANOB, NOJTyYeHHbIX MyTeM
HaHeceHns cnost 6EHTOHNTOBOW MNHbI Ha JIUCTbI cneuManbHO 06paboTaHHOro NoMaTUIEHa.

13.8.22 Ang ruaponsonsaumm OTBETCTBEHHbIX MOA3eMHbIX COOPYXEHUN B COXHbIX
rMaporeosIorMyecknx ycroBuax MoryT NpUMeEHSATbCS MeTanamveckme (CTanbHble) INCTbl, KOTOPbIE
3aKpenasoT Ha KOHCTPYKUKMK. B npouecce akcniyaTaumMn OHW AOJIKHbI NOABEpPraThbCs
NepnoanNYecKoOMy OCBUAETENbCTBOBAHUIO AJ1 KOHTPOSISt UX KOPPO3MOHHOM YCTOMUYNBOCTH.

13.8.23 [Ing 3an0o/siHEHMS WENEN U WBOB NOA3EMHbIX CTPOUTENbHbBIX KOHCTPYKLUUN HEO6X0aAMMO
MCMonb3oBaTb ropsunin 6UTyM, Nek, achanbTOBbIA PacTBOpP, @ TaKXe pa3/IM4YHOro poaa repMeTmKu
M NpoduSibHbIE 3/TaCTUYHbIE 3/IEMEHTHI.

13.8.24 ina yny4dweHns BOAOHENPOHNLIAEMOCTM NOA3EMHbIX KOHCTPYKLUMIA crieayeT NpUMeHsTb
WHBEKLUNOHHYIO r’MAPOU30SLNIO, MPUMEHSASA METOAbLI LLleMeHTaulum, cunmkaTnsaumm, CMoamsaumm u
6utymMusauymn. LiemeHtaumio WMpOKO NPUMEHSIOT A5 3anofIHEeHUS TpewmH, "nevyeHns" 6eToHOB, B
PEMOHTE rMAPOM30MALMOHHBIX MOKPbITUA. HarHeTaHne pacTBOPOB NPOM3BOASAT Yepes LWnypbl U
CKBaXXWHbI, NpobypeHHble B Tesle KOHCTPYKLUK.

13.8.25 [Ing obecneyeHuns Hanbonbwen HALEXHOCTN 3aLlMTbl MOA3EMHbIX COOPYXEHUI OT
NOA3EMHbIX BOA B CNOXHbIX MHXEHEPHO-Fe0/IOrMUYEeCKNX yCnoBusIX, a TakxXe B MOMeLLeHUsX, rae
A0/DKHO 6bITb abCONOTHO CyX0, HEO6X0ANMO MCMNOJIb30BaTh KOMMEKCHbIN NOAX0A, NPUMEHSS
HECKOJIbKO MeTOA0B OAHOBPEMEHHO (HanpuMep, BHYTPEHHIOK OKPACOYHYHO UKW OKI€EYHYI0
rMapoun3sonsumMio, LEMEHTALMIO 3aCTEHHOMO NPYHTOBOIrO MaccMBa A1 YNJIOTHEHUS NMpuseratowero
rPYHTa U BbIBOPOUHYIO MONMMEPHYIO MHBEKLUMIO Ha Hanbonee HebNaronpuAaTHbIX yyacTkax).

13.9 YcuneHne dyHAAMEHTOB MpU PEKOHCTPYKLNK

13.9.1 Ycunenne dyHAAMEHTOB NpU PEKOHCTPYKLUMM MOXET ObiTb OCYLLECTB/IEHO CNeAyOLWNMN
cnocobamu:

- yKpenneHune Tena GyHaaMeHTOB;
- yBeniM4eHne onopHOM Naowaamn;

- noaBoAKa HOBOro dyHAAMEHTa C YBESIMYEHUEM FNTYOUHbI 3a510XKEHUS;



- YCTPOKCTBO NoA 34aHUEM MJIUTI;
- YCTPOWCTBO AOMNOJIHUTENbHbLIX YHAAMEHTOB;
- ycuneHune dyHLaMeHTOB CBasiMu.

13.9.2 MNpun HeynoBNETBOPUTESIBHOM COCTOSHUM dyHAAMeHTa (MexaHu4Yeckne noBpexaeHus,
Hannyme o0CafouYHbIX TPELLUNH, pacCnoeHne n pacTpeckmBaHue Tena dyHaaMeHTa B pesybraTe
NpoOMOpaxWBaHUA U T.A4.) €ro cneayeT yKpenuTb NyTeEM MHbEKLNU TBEPAEIOLEro pacrsopa. B
KayecTBe TBEPAELWMX pacTBOPOB NMPUMEHSIOT LLEMEHTHbIN pacTBop, CUHTETUYECKME CMOSbI U T.M.,
KoTOpble nogatT nog aasneHnem 0,2-0,6 Mla yepe3s MHBLEKTOPLI, NOrpy>Xaemble B Teso
dyHaameHTa Ha rnybuHy 0,4-0,6 ero WnpuHbl C paccTosHnem mMexay HuMm 50-100 cm.
YKasaHHble napaMeTpbl YTOYHSIIOT B MpoLecce NpoM3BoACcTBa pabor.

13.9.3 PaboTbl no ykpenneHuto Tena pyHaaMeHTa HEO6X0ANMMO BECTU B OTPbITbIX KOT/IOBaHaX
(TpaHwesnax) 3axBaTkamMn ANMHOM 2-2,5 M. HarHeTtaHue pacTBopa npekpallatoT, ec/inm B TeueHne
10-15 MUWH OH He nornowaeTca maTtepuanoMm dyHaaMeHTa.

13.9.4 Onda ycuneHus aedopMmnpoBaBLUMXCSA MM ocnabneHHbIX pyH4aMeHTOB NMPoBOAAT UX
cnjowHoe obeToHMpoBaHMe ¢ 406aBOYHBIM apMUPOBAHUEM - YCTPONCTBO OAHO- UIN
OBYXCTOPOHHMX 6eTOoHHbIX 060MM (pybaluek ycuneHus) TonwmuHom 20-30 cm, nnam
xenes3obeToHHbIX 060MM TONWMHON He MeHee 15 cM. [ng ycTporicTBa pyballek ycuneHus npu
HacbIWEHMN X apMaTypon crieayeT MCnonb3oBaTbh 6eToH ¢ nnactTudmumpyowmnmm gobaskamu.

13.9.5 insa obecneyeHns NpoYHOro cuensieHmss HoBoro 6eToHa C NOBEPXHOCTbIO CYLLECTBYOLWEro
dyHAaAMeHTa ero NoBepxHOCTb J4O/IKHa 6bITb ouumLieHa. [ns 3TOro UCrnosib3ytoT MPOMbIBKY BOAOW
noA BbICOKMM AaBfieHMEM UM CMEeCbIo BOAbl CO CXKaTblM BO34YXOM; MPOMbIBKY XMMUYECKUMU
BewecTBaMn (pacTBOPOM COASIHOM KMUCAOTbI); MECKOCTPYMHY OYMUCTKY CYXUM UM MOKPbIM
Ccnocobom; MexaHn4yeckyo o06paboTKy NnoBepxHOCTN Ans obecnevyeHns ee LepoxXoBaToOCTy.
LLlepoxoBaToCTb ycmnseMoro pyHaamMmeHTa co3gatoT Haceykor nepdopaTtopamm nam oT6OMHbIMMK
MOJIOTKaMM CO cneumanbHbIMM Hacagkamun, a npu HebonblwoM obbeMe paboT - BpYyUHYIO.

13.9.6 Nepeg 6eToHNnpoBaHneM 060MMbl HEO6XOAMMO YBIAXHUTb NOBEPXHOCTb PyHAaMeHTa 3a 1-
2 cyT 0o yknaakm 6etoHa. B 3MMHee BpeMs MOBepxHOCTb pyHAAMeHTa nepej 3ak/iyeHneM B
6eToHHYIO pyballKy cneayeTt cMadMBaTb ropsiyei BoAOMN.

13.9.7 [o 3acbiNKn KOT/IOBAaHOB NOBEPXHOCTb PYHAAMEHTOB A0JKHA MOKPbIBATLCS BUTYMOM.

13.9.8 YBenunuyeHune onopHoi naowaan pyHgameHToB (YCTpoOnUCTBO 6aHKeT) nog ctonbol n
KOJIOHHbI HE06X0AMMO NPOBOAMTL MO BCEMY NMEPUMETPY NoAoWwBbl. BaHKeTbl n cyuecTeytowme
pyHAaMeHTbl 40/DKHbI H6bITb COeAMHEHbI XecTKo. LLnpruHa 6aHKkeTa B HMXKHEN 4acTn AO/KHA 6bITb
He MeHee 30 cM, a B BepxHel - 20 cM. BbicoTa xene3obeToHHOro 6aHkeTa Ha KoHLaX
pasrpyxawwmx 6anok He fgokKHa 6biITb MeHee 20-25 cM.

13.9.9 baHkeTbl Ang paclwmnpeHus noaowsbl dyHAAMeHTa cneayeT u3rotasnmeaTb M3 6eToHa
Knacca He Humxe B12,5. Mogowsy dyHAAMEHTOB OTAENbHO CTOALWMX Onop LenecoobpasHo
pacwmpaTb OAHOBPEMEHHO C YCTPOKCTBOM MeTannmyeckon 060MMbl BOKPYT KOSIOHHbI.
Pasrpyxatowme 6ankn Takxe AO/KHbI 6bITb METANIMYECKUMU A5 NMPUBAPKN UX K BEPTUKANbHbIM
CTOVikaM 060MMbI. Y4acTKu rpyHTa BOKpYyr dyHAAMeHTa cneayeTt npeasBapuTesnibHO YIIOTHATb
TWaTenbHbIM BTpaMboBbiBaHMEM LWEeHBEHOYHON UKW rPaBUAHON CMecCHu.

13.9.10 MNpu HeobxoammocTn yrnybneHms nogsana, NpokKIaaKM HOBbIX KOMMYHUKaLMN,
NMOHMXEHNA OTMETKM Nosa, NnepeHoca NoAowsbl pyHAaMeHTOB Ha 6oJsiee MpoYHble CIOMN FpyHTa
OCHOBaHuA M T.M. NPOBOASAT paboTbl MO 3aMeHe CTaporo yHAaMeHTa HOBbIM, 3arny6/ieHHbIM Ha
6onee rnybokyo OTMETKY, @ TaKXe YCTPOUCTBY AONONHUTENbHbLIX PYHAAMEHTOB.

13.9.11 Pa36opky cTtapbix ¢dyHAAMEHTOB NPOU3BOAST NOC/E YCTPONCTBA BPEMEHHbIX
pasrpyxamLwmx KOHCTPYKLUNA - BbIHOCHbLIX ONOP WU APYTNX CheunanbHbiX NpUcnocobneHnii, Ha
KOTOpblE NMepefaeTcs Harpy3ka OT HeCYLUMX CTEH UM KOJTIOHH COOpY>XeHus. BbIHOCHbIE OMNopbl U
MpuUcrnocobneHnsa A0/KHbl YCTPanBaTbCs Ha YNJIOTHEHHOM OCHOBAHUM.



JIeHTOYHbI pyHAAMEHT pa3bumpatoT OTAEeNbHbIMM 3aXxBaTKaMn AJIMHOM 2-3 M.

13.9.12 lMNocne ycTpoiicTBa HOBOro dyHAaMeHTa AOJ/IKHO 6biTb 06ecrneyeHo BK/IOUYEHNE €ro B
COBMECTHY0 paboTy C HECYLUMMWN KOHCTPYKUMSMU (NOAKNMHUBAHME, NHbELUpPOBaHME Mo
[aBNIEHMEM MecYaHOo-LeMEHTHOro pacTesopa u T.n.).

JeMOoHTax pasrpyxarLwmx KOHCTDYKHMVI npon3BoaAT Nocne 3acCbiNKy KOT/1I0BaHa.

13.9.13 MNoaBoaky noj 3aaHne dyHAAMEHTHOM NAUTbl HEO6X0AMMO NMPUMEHATb B TeX cny4dasx,
Korga 3gaHue B nepuoj CTpouTenbCTBa WM 3KCNNyaTauum npetepnesaeT 6onbline
HepaBHOMEpPHble OCafKMW.

Mepep ycTponcTBOM dyHAAMEHTHOW NAUTBI NOA4 Hee AO/HKHA YK1aAblBaThCs webeHo4vHas
NOArOTOBKA TONLWMHON 15-20 cM € NNOTHOM NOCNONHON TpaMbBOBKOM ee B MPYHT.

13.9.14 B npoekTe ycuneHus AosmkHa 6bITb NpeaycMoTpeHa ovepeaHoCTb paboT 3axBaTkamu
MPOTSXKEHHOCTbLIO 3-4 M. 3aXBaTKM HEO6XO0AMMO YyepenoBaThb Tak, YyTobbl WTpabobl B
cylwecrteywuweM dyHaameHTe npobmBanu He paHee 4yeM yepes 3 CyT nocne 6eToOHMpoBaHUsA
coceaHnX npeabliayLwmx 3axBaTok.

13.9.15 lNpwn yCTporcTBE HOBbIX AOMONHUTENbHbIX PYyHAAMEeHTOB (COOPHbIX NN MOHOMUTHbLIX) ANS
oTAeneHus ctapbix GyHAAMEHTOB OT HOBbIX AO/MKEH OblTb YCTPOEH pasaennTenbHblin psaa U3
AHTUCENTUPOBAHHbBIX AOCOK TOMLWMHOM 5 CM MM METAN/IMYECKOrO LUNYHTA, NOrPyXaeMbIX HUXE
nogowsbl GyHAAMEHTOB Ha rnybuHy He MeHee 50 cMm.

13.9.16 ng ycuneHmnsa dyHAaMeHToB U 0CobeHHO 06XaTus rpyHTOB OCHOBAHUSA peKoMeHAyeTCs
NPUMEHATb NJIOCKME rmapaBavyeckme AOMKPaTbl UKW NaKeTbl U3 HUX.

13.9.17 MNpun HepoCTaTOUYHOM HecyLel CnocobHOCTM PyHAAMEHTOB Takxe MOryT 6biTb
MCNOJIb30BaHbl CBau PasfIMUHbIX KOHCTPYKLUMI: 6ypoHabueHble, 6ypOMHBEKLNOHHbIE, 3abUBHbIE,
BAAB/MBaeMble, yCTpanBaeMblie B COOTBETCTBMM C YKa3aHMUSIMU HOPMaTMBHbIX AOKYMEHTOB MO
cBaviHbiM yHAAMEHTaM, a TakXe "CTeHa B rpyHTe".

13.9.18 lNpu BOCCTAHOBNEHNM U YCTPONCTBE U30MSALUN YCUIUBAEMBIX U HOBbIX (PYHAAMEHTOB U
CTeH NoABanoB MOryT 6bITb MPUMEHEHbI Cleaylowmne BapuaHTbl:

- YCTPOWCTBO MPOTUBODUNLTPALMOHHON U/MNN @aHTUKOPPO3UOHHOM rMapou3onsaunm;

- MPpyW 3aneraHmn ypoBHS NOA3EMHbIX BOA Bbille OTMETKM MoJjia noasana Wan npu
CUNIbHOArpecCUBHbIX BOAAX - OK/1I€eYHAsa rmapounusonsaumsa U3 pynoHHbIX MaTepUanoB Ha
HerHuouwen ocHoBe (rMaponson, cteknopybepous, MeTannonsosn, NOANSTUNEH M Ap.), Ha
OUTYMHOM pacTBope, a Takxe nnuTas rmapousonsaums, KonnomaHo-LeMEHTHbIE pacTBOpPbI,
pa3/InyHble MacTUKK U ap.;

- B MaJloarpeccuBHOM cpeae - Hapy)XHas obMa3o4vyHas rmapounsonsaums n3 BoAOHENPOHMLAEMOMN
MPOC/IONKU U3 XXUPHOTO LLEMEHTHOIO pacTBopa TOJWMHON 2-3 CM UK ABYX CNOEB BUTYMHOW UK
NoSIMMEPHOMN MAaCTUKK;

- ANA BOCCTAHOBNEHUS TMAPOU30NSALMN NPU PEKOHCTPYKLIMU COOPYXEHUI - UCMOJSIb30BaHME 3aBeC,
yCTpanMBaeMbIX NyTEM HArHETaHUS B rPyHT Yepe3 MHbEKTOPbI pacTBopa 6MUTyMa, XMAKOro CTeKNa,
neTposiaTyMa, pasfiMdHbIX CMOJ U AIP., @ TaK)Xe MHbELMPOBaHNE pacTBOPOB B Te/I0 PyHAAMEHTOB.

13.10 YcTpoicTBO "CTeHbl B FpyHTE" U rPyHTOBbIX aHKepoB
"CreHa B rpyHre"
13.10.1 "CteHy B rpyHTE" NPUMEHSIOT NMpU CTPOUTENLCTBE:!

- HECYLLUNX KOHCTPYKLUMIM MOA3EMHbIX COOPYXEHU;



- OrpaAeHUM KOT/I0OBAHOB;
- NPOTMBOMUNLTPALMOHHbIX 3aBecC.

13.10.2 YcTpOMCTBO "CTeHbl B FPyHTE" BO3MOXHO B AUCNEPCHbIX rpyHTax BCeX BUAOB, He
coaepxalmx KpynHbIX BKOUYEHUN (BanyHOB). MIHXEHepHO-reonormyeckoe CTpoeHme nnowankm
AOJIKHO 6bITb M3y4eHOo Ha rnybuHy He MeHee 10 M HMXe MOAOLWBbI CTEHbI U COAepXaTb AaHHbIE 06
YPOBHSIX N peXmnMax MoA3eMHbIX BOA, CTEMEHWN X arpecCMBHOCTM U OTMETKaX 3as0XeHUs
Booynopa.

13.10.3 "CreHa B rpyHTe" MOXET ObITb YCTPOEHA TPAHLIENHbIM U CBaMHbIM cnocobamu.

TpaHLWwenHbIN cnocob ycTponcTea "cTeHbl B FpyHTE" NpeaycMaTpmBaeT pa3paboTKy TpaHLWen u
BO3BEAEHWE B HUX CTEH MOA 3alLMTON [/IMHMCTOro pacTBopa, YAepXMBatoLWero cTeHbl TpaHwen oT
0bpywenus. Mpu ceasiHoM crnocobe "CcTeHy B FpyHTE" BO3BOAAT U3 CEKYLLMXCS 6YpOHAbMBHbBIX
CBali, yCTpanBaeMbIX C MOMOLLbI 6YpOBbIX YCTaHOBOK, 060pyA0BaHHbIX MHBEHTAPHbLIMU
obcagHbIiMn Tpybamu.

13.10.4 3anonHeHne TpaHLweln B 3aBMCUMOCTM OT Ha3HaAYEHMS CTEH MOXET OCYLLECTBNATLCS
MOHOJ/INTHbIM 6€TOHOM (kene306eTOHOM) UM COOpPHbIMKU Xene306eTOHHbIMU KOHCTPYKUMAMU. B
cnyyae cakiHoro cnocoba onepexatowme cBau BbIMOJHAT MOHOMIUTHBIMU 6ETOHHBIMY, a
rnepecekarwwme - xene3obeToHHbIMU.

yCTpOI‘/'ICTBO CKBa>XWH psaAaoOM C paHee N3rotoBJ1IEHHbIMU CBasdMN AOMNYCKAETCA IMLb NO NpoLECTBUN
He MeHee 48 4 nocsie OKOH4YaHuUs 6ETOHMpOBaHMFI nocneaHunx.

13.10.5 Pa3paboTka TpaHwen n 6ypeHmne CKBaKMH Npu YCTPOMUCTBE "CTeHbl B rpyHTE" AOKHO
OCYLLEeCTBNATLCA M3 CNeunanbHbIX MMOHEPHbIX TPaHLIen.

13.10.6 [ng pa3paboTku TpaHLWeN creayeT NCNOob30BaTh CNeuManmM3mpoBaHHblie rpendepHsble,
KOBLUOBbIE N hpe3epHble arperaTbl. B 060CHOBaHHbIX Cly4Yasix AOMNYCKAETCS NPUMEHEHNE
3eMJ/1IeEPOMHbIX MalKWH 06Lero Ha3Ha4YeHus.

Pa3paboTKy TpaHLlei OCyLecTBASAIT 3aXxBaTKaMum noj 3alnTon MUHUCTOro pacTBopa, KOTopbIi
NOJ/HKEH NOAAEpPXKMBATLCSA Ha YPOBHE He Hke 0,2 M OT Bepxa yCTbs TPaHLLEW.

ONnHy 3axBaToOK onpeaensioT U3 ycnoBms obecnedeHnst yCTOMYMBOCTU CTEH TpaHLLUEN, pa3MepPOB
paboyero opraHa 3eM/1IEPOMHON MaLUMHbI U MPUHATON MHTEHCUBHOCTM BETOHMPOBAHMS N OHaA
cocTtaBnseT 06blUHO 3-6 M.

13.10.7 MNpurotoBneHne rMMHUCTOrO pacTeopa Ans YCTPONCTBA TpaHwew "cTteHa B rpyHTe"
OCYLLEeCTBNSAT C UCMOJIb30BaHNEM HEHTOHMUTOBOMO MIMHOMOPOLLKA, @ NMPU ero OTCYTCTBUN -
MECTHbIX [IMH, MerLWMX DU3NKO-MeXaHNYeCcKne xapakTepMCcTUKN, NnpuBeaeHHble B Tabnuue
13.1. NMpMroaAHOCTb MECTHbIX MTMH ONpeaensatoT No pesysbTaTaM 1abopaTopHbIX UCMbITAHU
[7IMHNCTbIX PAcTBOPOB.

JonyckaeTcs ncnosb3oBaHne cmecu He6eHTOHNTOBbIX N BEHTOHUTOBLIX INH.

13.10.8 MNpuUMeHaeMbI TIMHUCTBIN pacTBop [OMKeH obecneumBaTb YCTOMUMBOCTb CTEH MPYHTOBbIX
BbIpaboToOK (TpaHLWen, CKBaXWH) B nepuoj nx paspaboTku n 3anonHeHns 6eToHoM nnm c6opHbIMU
anemeHTamu. NapameTpbl pacTBopa AO/KHbI NOAGMPATLCS C YHYETOM YCI0BUN CTPOUTENBbHOM
naowanku ncxoas us tpebosaHuin, ykasaHHboix B Tabnuue 13.1. MNOTHOCTb 6€@HTOHUTOBOIO
pacTBopa B 3aBUCMMOCTU OT pacxoaa 6€HTOHMTOBOrO MIMHOMNOPOLLKA NpuseaeHa B Tabnuue 13.2.

Tabnuua 13.1

TexHun4yeckme TpeboBaHusA lMpenenbHble 3Ha4YeHUs

1 MNokasaTtenn KayecTBa rMnHbI 419 NPpUroToBieHUS




pacTBOpOB:

YNCIIO NIACTUYHOCTU He meHee 0,2

coaepxxaHue 4yacTul, pasaMepoM, MM:

'prnHee 0,05 He 6onee 10%

'MeHee 0,005 He meHee 30%

2 lNokasaTenu Kayectsa rMHUCTOro pacTteopa:

ITOJ1LIJ,VIHa I/IMHUCTOM KOPKMU ' He 6onee 4 MM
'Bo.qoomaua 'He 6onee 17 cm® 3a 30 MUH |
IYCJ'IOBHaFI BS3KOCTb ' He 6onee 30 ¢ '
'co,qep»(aHme necka ' He 6onee 4% '
(CTabUNLHOCTb ' He 6onee 0,05 r/cm® |
ICYTOLIHbIVI OTCTOW BOAbI ' He 6onee 4% '
'n0Ka3aTenb pH ' 9-11 '
MNOTHOCT pacTBopa: '

IVI3 6EHTOHUTOBbLIX MMUNH ' 1,03-1,10 r/c™’

W3 FMH APYTUX BUAOB ' 1,10-1,25 r/cm?

Tabnuuya 13.2

MAOTHOCTb FMHUCTOrO Pacxoa 6eHTOHMTOBOrO MMHOMOPOLLKA MMHUCTOrO
pacTBopa, r/cm’ pacTBopa, Kr/M>
1,03 47-49
1,04 63-65
1,05 78-81
1,06 93-98
1,07 109-114
1,08 124-130

13.10.9 Pa3paboTka HeyCTOMUYMBbLIX TPYHTOB C HAaNOpPHbIMU BOAAMU JOJIXKHA NPOU3BOAUTLCSA C
WCNOJIb30BAHMEM IMHUCTbLIX PacTBOPOB MOBbLILWEHHOW MAOTHOCTU, AN Yero AonycKaeTcs
NpUMEHATb 6apuUT, MarHeTUT N Apyrue yTsXenutenu pactBopa B KOMYECTBe, 3aBUCSLLEM OT
TpebyeMol NNOTHOCTM pacTBopa, HO He 6onee 7% Macchbl rMuHbl. [pu paspaboTke rpyHTOB B
Lensx CHUXXeHUS BOAOOTAAYM M NoTepb MIMHUCTOrO pacTBOpa B HEr0 MOXHO A06aBnsATb Xuakoe
cTekno (cununkaT HaTpusa) B npeaenax ot 2 Ao 6% Maccbl MNHbI.

KayecTBO MMHUCTbIX pacTBOPOB A1 MOBTOPHOIro MX MCMONb30BaHUSA crieayeT BOCCTaHaBNMBaTb
OYUCTKON UNKn A06aBNEHUNEM TINH.

13.10.10 HenocpeacTtBeHHO nepea HavyasoM paboT No 3anosIHEHUIO TPaHWeN 6ETOHOM UK
Kenes3obeTOHHbIMU KOHCTPYKUMSAMN, @ CBaMHbIX CKBaXMH 6ETOHOM, HaANEXUT OYNCTUTb UX 3abol
OT 0CaZKa M BO3MOXHbIX BbIBa/IOB FPyHTa.

13.10.11 BeToHMpOBaHWe CTEH NoA 3aLUTON MNUHUCTOrO pacTeBopa creayeT Npou3BOAUTbL He
nosgHee yem yepes 8 4 nocne obpaszoBaHnsa TpaHLen Ha 3axBaTke. [lo yknagku 6eToHa
HeobX0AMMO YCTaHOBUTb B TPAHLUEK OFpaHUYNTENN MeXAY 3aXBaTKaMu M apMaTypHbIA Kapkac.
KOHCTpYyKLUMS OrpaHuunTenen 4o/mkHa BOCMpUHUMATL AaBneHne 6eToHa, UCKYaTbh nonagaHue
6eToHa 13 o4HON 3axBaTKM B Apyryto n obecneynsaTb 3a4aHHYI0 BOAOHENPOHULAEMOCTb CTbIKOB.

13.10.12 BeToHMpoOBaHWe TpaHLLEN N cBal cnefyeT BbINOSHATL METOA0OM BEPTUKATbHO
nepemMeLlatowerica Tpybol (BMT). BeToH cneayetT NnpMMeHaTb C 0CaAKOM CTaHAApTHOrO KoHyca 18-
20 cM 1 KpynHOCTbLIO 3anonHuTensa o 50 mMm.



Wcnonb3oBaHWe B npouecce nogayn 6eToHa B TpaHwen BU6pMpoBaHusl, B TOM YUC/IE NyTeM
nonepeMeHHOro BKJIKOUYEHUS U BbIKOUYEHUS BMOpaTopa, NO3BOJISIET MPUMEHSTb NONYXECTKNE
6EeTOHHbIE CMEeCKH C 0CaZKoN KOoHyca He bosiee 8 CM M AoCTMraTh NOBbILLEHHOW OAHOPOAHOCTH,
NAOTHOCTW, MPOYHOCTN U BOAOHEMNPOHULA@EMOCTM "CTEHbI B FpyHTE".

B npouecce yknaakm 6eToHa B TpaHLew HeobxoAnMO nepnoanyeckm otbupaTtb BblITECHSEMbIN
U3NULLEK FMUHUCTOrO pacTBopa, He A0MNYCKas CHMXEHUS ero ypoBHs B TpaHuee. MNpu
NPOTSXXEHHOCTU 3axBaTkun 6onee 5 M cneayet NpuUMeHATb AN 6E€TOHONUTHBLIX TPYH CUHXPOHHYHO
nogayy 6eToHHOM cMecw.

13.10.13 MNMogauy 6eToHa npu yCTPOMNCTBE "CTEH B rpyHTE" CrneayeT OCyLWeCcTBIsATb HENPEPbIBHO
[0 MOSIHOIo 3aMnoJSIHEHUS TPaHLIEN UM CKBaXXWH. HM3 nogatowmnx 6eToHONUTHbIX Tpyb B Hadane
paboT goskeH HaxoamTbcs Ha 10-20 CM Bbille YPOBHSA AHA TpaHwen uan 3abos CKBaXUHbI, a
3aTeM - HMXXe YpOoBHSI 6eTOHa He MeHee 4YeM Ha 1 M.

13.10.14 TexHonornyeckme rnpuembl, NpMMEHsIEMble AN OMOHOIMUYMBAHMS (TaMMOHa)xa) CTbIKOB
npu yCTPOMCTBE "CTeH B rpyHTE", 40/KHBI 06ecneumBaTbh AOCTAaTOUYHY NPOYHOCTb U
BOAOHENPOHUNLAEMOCTb CTbIKOB.

[Ona OMOHOIMYMBAHUS CTbIKOB NMPUMEHSIOT TaMNoHa)X 6€TOHHbIM pacTBOPOM, B TOM Yncne
BMO6POHabMBHbLIM CNOCO60M, 3aBapKy CTbIKOB MeTasl/IMYeCKMMM HaKIaaKaMn, a Takxke YnaoTHEHNE
CTbIKOB FPYHTOLLEMEHTHbBIMW KOJIOHHaMWN, 06pasyeMbIMU MO TEXHOIOMMN CTPYMNHOWM LleMEeHTaUUM.

MHBbEeKUNOHHbIe NpefHanps>XeHHble rPYHTOBbIE aHKepbI

13.10.15 VIHbeKLMOHHbIE NpeAHaNpPsXXeHHbIE MPYHTOBbIE aHKEPbI MPUMEHSIOT ANS KpensieHus
Orpa>xZieHUih KOT/IOBAHOB M YCTPauBaloT B JI06bIX FPYHTaX, 3@ UCK/TIOUYEHNEM CNTAbbIX MNHUCTBIX,
NpocagoyHblX, HabyXaloLWmnX, OpraHo-M1UHEPabHbIX U OpraHUUYECKuX.

13.10.16 B npouecce 6ypeHuUss CKBa>XnH A1 YCTPONCTBA MHBEKLMOHHbBIX aHKepOoB crieayeTt
KOHTPONIMpOBaTb NPaBUSIbHOCTb YCTaHOBKU BypOBOro arperata OTHOCUTEIbHO HamnpasneHus
6ypeHus, a TakxKe cooTBeTCTBMe (haKTUUYECKOro HamiacToBaHUA rPyHTOB MaTepmanam
WHXXEHEPHbIX U3bICKaHUN.

13.10.17 MNpw pacnosioXeHNN yCTbeB CKBa)XMH aHKEPOB HMXE YPOBHS NMOA3EMHbIX BOA JO/IKHbI
6bITb NPEeAYCMOTPEHbl YMJIOTHEHUS, UCKIIOYatoLWMeE BbIX04 NOA3EMHbIX BOA W FPYHTOB B KOT/IOBaH.

13.10.18 B kayecTBe aHKepHbIX TAr UCNOJbL3YIT, Kak NpaBuio, CAAOLWHbIE MEeTasInyecKkue
CTEPXHU UM apMUpOBaHHble KaHaTbl (Npsan). B NOCTOSAHHbIX aHKepax A0NXKHa
npenycMaTpuBaTbCA 3aliMTa aHKEPHbIX TAr OT KOPpPO3uu.

13.10.20 KOHCTpYKTMBHOE N TEXHONIOMTMYECKOE pelleHne aHKkepa 4O/DKHO UCKKYaTb KOHTaKT
LLEMEHTHOr0 KaMHs B CKBaXWHe C OCHOBHOWM KOHCTPYKLUWEN NPpU HATSXXEHUN aHKepa.

13.10.21 Cnocobbl 6ypeHnsa ckBaxXuH U cnocobbl NponsBoacTBa paboT No yCTPONCTBY aHKepOB He
OOJDKHbBI HapyLWwaTb YC/I0BMI HOPMasibHOM 3KCMJlyaTauMm OKpYy>KatoLler 3aCTPOMNKMU.

13.10.22 NMpwn yCTpOMNCTBE aHKEPOB NPOBOASAT NPO6HbIE, KOHTPO/bHbIE U MPUEMOYHbLIE MUCILITAHUS.

13.10.23 MNpobHble ucnbiTaHUs MPOBOAAT ANS onpeaesieHns Hecylen cnocobHOCTN aHKepPOB B
Hanbonee xapakKTepPHbIX B r€0/IONMYECKOM OTHOLEHUN MeCcTax Ha MakKCMManbHO BO3MOXHYIO
Harpy3ky no Matepuasny aHKepHbIX TAr, HO He MeHee 4yeM B 1,75 pa3a npesbiwanLlyo NPoOeKTHYIO
Harpysky. Mecta npoBefeHUs U YUCO NMPOOHbIX MCbITAHMIA aHKEPOB OMNMpeaenstoTCS NMPOEKTHOM
opraHusauuen, YNC0 UCMbITaHUN JO/KHO BblTb HE MEHee TpexX.

Mpw mcnbiTaHnsax Heo6xoanMMo onpeaensaTb NoTeEPU YCUNKNI B aHKepax Npu 6/10KMPOBKE aHKEePHbIX
TAr.



AHKepbl, ncyepnasLlLIne HECYLLYIO CcnocobHoCTb npun npoBeaeHnn I'Ip06HbIX UCMbITAHNI, KakK
npasunno, He MOryT 6bITb NCNONb30BaHbI ganee npun akcnayataunun.

13.10.24 KoHTpObHbIE UCMbLITAHMS aHKEPOB NPOBOASAT ANS MPOBEPKU NPaBUIbHOCTU NPUHATLIX B
NpoeKTe KOHCTPYKLUMA N TEXHOMOMMN YCTPOMCTBA aHKEpPOB Ha Harpysky, B 1,5 pasa
NpeBbILLAoLLLYH0 MPOEKTHYH. YMCN0 KOHTPObHbIX UCMbITaHUA aHKepOB U NOPSAOK UX
BbINOJIHEHNA YCTaHABAUBAIOT B MpPoOEKTE.

13.10.25 MpnemMoyHble ncnbiTaHMS aHKEPOB MPOBOAAT AJ1St MPOBEPKM SKCMayaTaLMOHHOM
NPUroaHOCTU BbIMOSIHEHHbLIX aHKEPOB Ha Harpy3ky, B 1,25 pa3a npeBbIlaloLyto NPOEKTHYIO.
MpUeMoYHbIM UCbITaHNSIM NOABEPratoT BCE aHKEpPbl, KPOME aHKepOB, Ha KOTOPbIX 6bisn
npoBeAeHbl KOHTPOJIbHbIE UCTbITaHWUS.

13.10.26 Mo 3aBepLUEHNIO KOHTPOJbHbBIX M MPMEMOYHbIX UCMbITAHUA aHKEePbl HAaNpsarawT YCUIIMEM,
onpeaesieHHbIM NPOEeKTOM.

13.10.27 MOHUTOPUHT, CBA3a@HHbIA C YCTPOMCTBOM aHKEPOB, SIBASIETCS YacTbio obuero
MOHUTOPWHIa, NPOBOAMMOro B MpoLecce CTpouTenbCcTBa obbekTa B uenoM (pasgen 14).

13.11 BeiTpamboBbIBaHME KOTI0BAHOB

13.11.1 MNepen npoBeneHneM paboT no BbITPaMbOBbIBAHMIO KOT/I0BAHOB OTPbIBAOT Ha MPOEKTHY O
rnybuHy no Bcen naowann uan oTAenbHbIMM YYacTKaMn 06NN KOT/I0BaH NOA COOPYXXEHUE U
MpoBOAAT pa3MeTKy MeCT pacrnonoxeHns 6yaywmx BoiTpamboBaHHbIX KOT10BaHOB.

13.11.2 MNpu Heo6X0ANMMOCTN AOYBNAXHEHUS FPYHTOB A0 ONTUMasibHOW BNAXHOCTU NPOU3BOAAT
3a/IMBKY C NOBEPXHOCTU KaXA0ro BbITpaMbOBbIBAEMOro KOT/I0BaHa WU Yepes3 CKBaXXWMHbI
AvnameTtpom 20-30 cm m rnybuHoin ao 1,2-1,5 M pacyeTHbIM KOJIMYECTBOM BOAbI.

13.11.3 OuepenHOCTb BbITpaMb0BbIBAHNSA KOT/IOBAHOB U CXEMY ABUXEHUS MeXaHu3Ma C
TpaMb0BKOW Ha3Ha4valoT C TaKUM pacyeToM, 4YTobbl obecneunTb 6eToHMpOBaHME DYHAAMEHTOB He
nosaHee yem 4yepes 1-2 CyTOK Mocne OKOHYaHMS BbITpaMboBbIBaHUS.

13.11.4 MNpwn paccTosaHMAX B CBETY MeXAy OTAe/bHbIMK dyHAamMeHTamun meHee 0,8b., (bep -
pa3mep TpamMboOBKM B CPEAHEM CEUYEHWUU) KOT/I0BaHbI BbITpaMbOBbIBAOT Yepe3 oAuMH hyHAAMEHT.
BbITpaMboBbIBaHME KOTNI0OBAHOB Mo NponyLleHHble yHAAMEHTbl MPOU3BOAST HE MEHEE YeM
yepes 3 cyT nocne 6eToHMpoBaHna MyHAAMEHTOB B paHee BbITpaMboBaHHbIX KOT/I0BaHax.

13.11.5 BbiTpamboBbiBaHWE KOT/IOBAHOB Ha4YMHAKT NOC/e yCTaHOBKN TpaMbOBKM B MPOEKTHoe
nonoxeHue (C 4oNycKaMn, yKasaHHbIMK B NPOEKTE) N NPOU3BOAAT NyTeM Moc/iefoBaTesIbHOro
cbpacbiBaHus TpaMbOBKM MO HanpaBisloLWeEN WTaHre, a Npu NpuMeHeHun ceaebomHoro
obopynoBaHua - nyTeM 3abnBkn TpaMbOBKM Ha 3a4aHHYIO ryouHy.

BbicoTy c6pacbiBaHUsl TpaMBOBKW Ha3Ha4vatloT M3 YC/IOBUI, YTOBbI NorpyXeHne TpaM60oBKN 3a OAWNH
yaap He npesblwano 0,15 rny6uHbl KOT/IOBaHa, UCKJOYaNoCh 3acacbiBaHMe TPaMboBKHU,
ob6ecneunBanacb COXpaHHOCTb CTEHOK KOT/IOBaHa W T.M.

13.11.6 BbiTpamboBbIBaHME KOT/IOBAHOB AOJIXXHO MPOM3BOAMTLCS CPa3ly Ha BCO rybuHy.
OTknNoHeHue rnybuHbl BoITpamMb0BaHHOro KOT0BaHa OT NPOEKTHOM He A0XHO bbiTh 6onee 5 cM.

13.11.7 BeiTpamboBbIBaHWE KOTNOBAHOB Noj crnapeHHble dyHAaMeHTbl (Y 0Cafo4YHbIX WBOB, NoA
ChapeHHble KOMOHHbI U T.M.) AO/KHO BbIMNO/HATLCA NOCNefoBaTeNbHbIM YepeaoBaHueM
oTAenbHbIX 3Tanos TpamboBaHus Ha 0,2-0,4 M ry6buHbI KaXaoro KOT/10BaHa.

13.11.8 CMelleHMe LeHTPOB BbITpaMb60OBaHHbIX KOT/IOBAHOB OT MPOEKTHOIO MOJIOXEHUS HE
[l0/XKHO npeBbliwaTtb 0,1 ero WWpWHbLI NOBEPXY, @ NPU HANNYMW CTaKaHa AN YCTAHOBKW KOJIOHHbI
- 0,05. MNpu HEBbLIMOMHEHUN 3TUX YCNOBMIA NPOMU3BOASAT COOTBETCTBYIOLLYIO NOoApPe3KYy 6OKOBbIX
CTEHOK KOT/IOBaHa BPYYHYIO C yAa/lEHUEM UAN AOYMNNOTHEHMEM OCbINABLUEroCcs Ha AHO KOT/MoBaHa
rpyHTa.



13.11.9 Ina co3aaHnsa yLWMPEHHOro OCHOBAHUSA B AHO BbiITpaMb0BaHHOIO KOTN0OBaHa
BTPaMb6OBbIBAOT TOM e TpaMboBKOWM XeCTkuii matepmnan (webeHb, rpaBuin, KpynHbIA NECOK,
XKEeCTKUI 6eToH un T.M.). Bna MaTtepuana ykasbiBalOT B MPOEKTE U Ha3HAYaloT C yYETOM
KOHCTPYKUMM dyHOAaMeHTa, AENCTBYIOWMX HArpy3oK, HaJnunsg MecTHbIX MaTepuasnos.

BTpaMboBbIBaHWE XECTKOro MaTtepuana npousBoAsAT, Kak NpaBuo, cpasy nocne ycTpoicTea
KOT/I0BaHa 6&3 U3MEeHEHUS MOJIOXKEHUS MEXaHU3Ma U HaMnpaBfsAoWEN WTaHru.

13.11.10 3acbinky 1 BTpaMboBbIBaHWE XECTKOro MaTepuana B BbITpaMb0BaHHbIV KOT/IOBaH
Nnpou3BOAAT OTAEeNbHbIMM NOPUMAMU N3 pacyeTa 3anosiHeHus KoTnosaHa Ha 0,6-1,2 M no BbIcOTeE.

BTpamboBbiBaHWE XXeCTKOro Matepmasna B AHO KOT/IOBaHa Npom3BoaaT nyteMm cbpacbiBaHus
TpaMb0BKM C BbICOTbI 4-8 M. [pM OCbiNaHUM rpyHTa CO CTEHOK KOTNOBaHa BbICOTY cbpacbiBaHms
TpaMb0OBKM CHUXKAKOT 40 3-4 M.

Mpun 6113KO pacnonoXeHHbIX PyHAaMeHTaxX BTpaMboBbIBaHWE XEeCTKOro Matepuana npov3BoasT
yepes oAUH PyHAAMEHT.

13.11.11 NMpwn npoBeaeHun onbITHbIX paboT (cM. 13.1.9) onpeaensoT cneayowune napamMeTpbl:

a) TMnN TpaMbOBKMK, pa3Mepbl U ONTMMalbHYO BbICOTY cbpacbiBaHMs, cpeaHee YMCIo yaapoB
TpaMb0oBKM 3a4aHHOM MacChl A5 BbITpaMboBbIBaHNSA KOTA0BaHOB He06XxoAMMON rnybuHbl;

6) ans CDYH,EI,aMeHTOB C YWMNPEHHbIM OCHOBAHUEM U3 XECTKOIro Mmatepumana - Kosin4ecrteso n obbem
3aCbINKK XXECTKOro Matepuasia, a Takxe HeobxoamMmoe yncno yaoapoB Ansd BTpaM6OBbIBaHVIFI
Kakaom nopunn 3acbinNkn B AHO KOT/1I0BaHa,

B) Ana NEHTOYHbIX CDYHLI,aMeHTOB - MMHUMaJZIbHO AOMNYCTUMOE pacCTodHne Mexay coceaHnMMu
KOTJ/IOBaHamu npu pa3rw|qH017| FJ'IY6VIHe nx BbITpaM6OBbIBaHVIF|.

13.11.12 OnbITHble paboTbl N0 BbITPAaMOOBbLIBaHUIO KOT1I0BAHOB NMPOBOAAT AN KaXA0M
pPa3HOBMAHOCTU IPYHTOB Ha MJiowWaZKe C y4eTOM UX MIOTHOCTU U BAAXHOCTU U AN BCEX BUAOB U
pa3MepoB TpaMb0OBOK, MPUMEHSEMbIX NMPU YCTPOUCTBE PyHAAMEHTOB C BbITpaMbOBbIBAHNEM
KOT/IOBAHOB Ha rnybuHy, NpeaAyCMOTPEHHYIO NMPOEKTOM.

Ans dbyHAaMeHTOB B BbiITpaM60BaHHbIX KOT/I0BaHaX C YLWMWPEHHbIM OCHOBaHWEM OMbITHblE paboTbl
NpousBOAST, KaK NpaBufo, C BTPaMboBbIBaHUEM OAHOW, ABYX U TPeX MopLUMii )KECTKOro
MaTepuana.

Mo pe3ynbTaTaM OMbITHbIX PaboT CTPOAT rpadunkK MOHMKEHUS AHA KOT/I0OBAHa B 3aBUCUMOCTU OT
yncna yaapos TpaMb0OBKMU.

13.11.13 Ansa onpeaeneHns MMHUMaabHO AOMYCTUMbIX PACCTOSHUA MeXAY KOT/10BaHaMu
NeHTOYHbIX yHAAMEHTOB BbITPaMbOBbLIBAIOT YeTbIpe OMbITHbLIX KOT/IOBAHA C PacCTOSIHUEM MexXAay
HMUMK NOBEPXY COOTBETCTBEHHO b, 0,8b., 1 0,5bc, M 3aMepsaloT No MapkaM BepTUKabHbIE U
rOpU30OHTasbHble NepeMeLLleHNa OKpYXatoLen NOBEPXHOCTU FPyHTa NO ABYM CTBOpaM.

13.11.14 Nocne npoBeAeHMs OMNbITHbIX PaboT MO O0CU BbITPAMBOBaAHHbIX KOT/IOBAHOB OTPbIBAOT
Wypdbl U TpaHwen Ha rybuHy He MeHee 2b, HMXe ero AHa AN onpeaeneHns BAaXxXHOCTU U
NJAOTHOCTU YMNIOTHEHHOrO FpyHTa, POPMbl U pa3MepoB YMNJIOTHEHHOW 30Hbl U YLUMPEHHOIO
OCHOBaHuA n3 BTpamboBaHHOro Matepuana, a Takxe ans otbopa MOHOAIUTOB YMJOTHEHHOIO
rpyHTa 4s1a onpeneneHns ero NpoyYHOCTHbIX XapaKTePUCTUK ¢ U C.

Mo pe3ynbTaTaM ONbITHbLIX paboT TexHoMorns npomssoacTea paboT No BbITpaMbOBbLIBAHMIO MOXET
ObITb YTOUHEHA.

13.11.15 B BbITpaMb0BaHHbIX KOT/IOBaAHax yCTPanBalT MOHOMNTHbIE PyHAAMEHTbI, 6eTOHUpPYEMbIE
rnocsie YCTaHOBKM apMaTypHbIX KapKacoB Bpacnop, Win yCTaHaB/AMBAKOT Ha BblpaBHMBAOLWMN CNOM
M3 LEMEHTHOIO pacTBopa TosWKNHOM 3-5 cM cbopHble dyHAaMeHTHbIE 6/10KM. 3a30pbl MeXAay



dyHAAMEHTAMN N CTEHKaMKM KOT/IOBAHOB 3aMOJIHAKOT NNacTUYHbIM 6E€TOHOM MM LEMEHTHbIM
pacTBOpoM. OTKJ/IOHEHNS BEPXHUX NOBEPXHOCTEN DYHAAMEHTOB OT MPOEKTHbLIX OTMETOK He
AOJKHbI NpeBbiwaTb £10 MM.

13.11.16 Mpwn cTponTeNbLCTBE B 3MMHEE BPeMS NMpu NMpoMep3aHum rpyHTa Ha rnybuHy 6onee 30 cMm
nepea HadanoMm paboTt no BbITpaMbOBbIBaHMIO KOT/IOBAHOB NMPOU3BOASAT €ro oTTanBaHue Ha BCHO
TOJILLY Mep3/0ro c/105. BbeiTpamboBbiBaHME NPOM3BOAAT, Kak NpaBuo, Npu eCTECTBEHHOW
BJIQXXHOCTM rpyHTa 6€3 AOMOSTHUTENBHOrO YBAAaXHeHus. XKeCTKnin MaTepman, ucnosb3yemblii 4715
CO3[aHUS YLIMPEHHOro OCHOBAHUSA, AO/HKEH HAaX0ANTbCS B TasiOM UM CbilMy4YEeM COCTOSHUW.
BeToHnpoBaHue PpyHAAMEHTOB BbIMOSHAOT C MPUMEHEHWEM 3N1EKTPONpOrpesa.

14 F'eoTeXHUYECKU MOHUTOPUHT

14.1 B npouecce CTpouTeNbCTBa MM PEKOHCTPYKLUMN U B HadasibHbIN NepMog sKCnyaTauum
COOpPYXEHWUM B HEO6XOAUMBIX Cly4vasaX CneayeT BbIMOAHATb HAaTypHble HabnaeHns (MOHUTOPUHI)
3a NoBeAeHNEM KOHCTPYKLUNIM COOPYXEHUIN U UX OCHOBAHUM.

Kak npaBwWio, MOHUTOPUHI CNefyeT OpraHn3oBbIBaTb:

- NpY CTPOUTENBCTBE WU PEKOHCTPYKLNM COOPYXEHUIN I ypOBHS OTBETCTBEHHOCTU, @ Npu
o6ocHoBaHUKN M II ypoBHS OTBETCTBEHHOCTMU;

- NpY CTPOUTENBCTBE UMM PEKOHCTPYKLNM COOPYXKEHUIN B CITOXKHbIX UHXXEHEPHO-FE0N0rMUYECKMX
YCNoBUSX;

- AN 3KCMyaTUPYEMbIX COOPYXEHWUIA, B TOM YMCNE NOA3EMHbIX KOMMYHMKaLUWIA, Nnonagalowmx B
30HY BAIMSIHNUS HOBOFO CTPOMTEILCTBA B YCNOBUSAX CYLLECTBYHOLLEN 3aCTPOMKN, @ TaKXKe B APYTrnX
cnyyasix, NpeayCMOTPEHHbIX TEXHUUYECKUM 3a[aHUEM.

14.2 Llenb MOHMTOpMHIra - NnpoBeAeHne HabnoaeHn 1 CBOEBPEMEHHOE BbisIB/IEHNE
HeaoNMyCTUMbIX OTKJIOHEHUI B MOBEAEHUN BHOBb CTPOSILLMXCSA UM PEKOHCTPYMPYEMbIX
COOPYXEHUM U UX OCHOBAHWI OT MPOEKTHbIX AAHHbIX, pa3paboTka MeponpusaTUi No
npeaynpexaeHuio N yCTpaHeHUIO BO3MOXHbIX HEFaTUBHbIX NOCNeACTBUI, obecnedeHne
COXPAHHOCTU CYLLECTBYHOLWNX 06BEKTOB, HAXOASALWMNXCSA B 30HE B/IMSIHUS HOBOro CTPOUTENbLCTBA, a
TakXXe COXpaHeHue OKpyXatollen NpUpoaHON cpeabl.

14.3 CoctaB, 06beM n meToabl MOHUTOPUHIa AO/KHbl HAa3HA4YaTbCA B 3aBUCUMOCTUN OT YPOBHA
OTBETCTBEHHOCTN 0bbeKkTa CTpouTenbCTBa, €ro KOHCTPYKTUBHbIX ocobeHHocTel 1 cnocoba
BO3BEAEHUA, MHXXEHEPHO-TEO/I0NMYECKUNX YCﬂOBMVI naowaakun, yaaneHHoCTun OKDY)KaPOLlJ,eﬁ
3aCTpOl‘/'IKVI, Tpe6OBaHl/Il7I 3KCnayatTaunMm n B COOTBETCTBUU C pe3ysibTaTaMN reoTexXxHM4YecKoro
MporHo3a.

K pa3pa60TKe M NpoBeEAEHUNIO TEOTEXHNYECKOIO MOHUTOPUHIA AOJ/1IXHbI NMPUBJIEKATLCA
cneunannsnpoBaHHbIe OpraHn3auunn.

14.4 Bonpoc 0 HeE06X0AMMOCTU OpraHmM3aumm MOHUTOPUHIA AO/IKEH pacCMaTpuUBaTbCs Ha CTaaumn
MpoOeKTUpPOBaHUsA. Ha 3TOW cTaaum CoCTaBAAOT NporpaMMy HabnwaeHnUn n paspabaTbiBatoT
cuctemy HabnogeHUM, KOTOpble BKOYAOT B CleunasnbHbin pasaen, BXoAsaWwnii B COCTaB NpoekTa.

14.5 MoHUTOpUHI BKOYaeT B cebs:

- o6cnenoBaHMeE CyLLECTBYIOLWMX COOPYXKEHUM, B TOM YMC/IE€ NOA3EMHbIX KOMMYHUKALWN,
rnonaaatowmnx B 30HY B/IUSHUSA HOBOIO CTPOUTENbLCTBA;

- NMpoBeAeHne HaTypHbIX HabnoaeHui (cm. 14.6);

- OUEHKY pe3ynbTaToB HabnoaeHnn 1 CpaBHEHUE UX C NMPOEKTHbIMN AAHHbLIMU,



- MPOrHO3 Ha OCHOBE pe3y/ibTaToB HabOAEHN MU3MEHEHMS COCTOSIHUSI CTPOSILLEroCs
(PEKOHCTPYMPYEMOr0) COOPYXEHMS UM CYLLECTBYIOWMX O6BEKTOB B 30HE €r0 BJ/IMSIHUS, @ TakXe
MaccuBa rpyHTa, BK/OUYas NOA3EMHbIE BOAbI;

- pa3pa60T|<y B HEO6X0ANMBbIX cnydaax MepOI'IpI/IFlTVIﬁ no nnKenaaunn HEAONMYCTUMbIX OTKNIOHEHW
N HEraTuBHbIX I'IOCJ'IGLI,CTBVIVI;

- KOHTPOJ1b 3a BbINOJIHEHNEM MPUHATbIX peLueHm71.

Mo pesynbTataM MOHUTOPUHIA NPOEKTHAsA OpPraHmn3aLmsa MOXeT NPOU3BECTU KOPPEKTUPOBKY
npoekKTa.

14.6 HaTypHble HabnoaeHUs MOTYT BK/IOYaATb:

a) HabnoaeHns 3a NoBeAEHNEM CaMUX COOPYXEHUM U COCTOSTHUEM UX HECYLUMX KOHCTPYKLUMIA -
namepeHne gedopmaunin coopyxeHuin no NOCT 24846 (ocagkun, KpeHbl, TOPU3OHTaNbHbIE
CMeLleHns 1 a4p.); dukcaumo n HabnwaeHne 3a packpbITUEM TPELLMH; U3IMEPEHNE YCUIIUIA B
pPacnopHbIX N aHKepPHbIX KOHCTPYKLUSX; N3MEpeHne YPOBHA KonebaHui CoopyXeHui npu
HaM4YnUM AMHAMUYECKUX BO3AENCTBUIA U Ap.;

6) HabnoaeHMs 3a COCTOSHMEM OCHOBAHMS COOPYXEHWS, OKPY>KatoLlero MaccmBa rpyHTa u 3a
rmaporeosiornyeckor o6CTaHOBKOM - U3MEpPEeHUs HanpsXXeHUn n aedopmaLnii B r(pyHTOBOM
MaccuBe; HabnoaeHns 3a COCTaBOM M PEXMMOM NOA3EMHbIX BOA,; HabnoaeHUs 3a pa3BUTUEM
OnacHbIX reoorM4YeckmuX U MHXEeHEepHO-reonormyeckmx npoueccoB (Kapct, cyddo3ns, ononsHu,
ocefaHue NoBEepxXHOCTM 1 Ap.); HabnoaeHns 3a COCTOSIHMEM TeMMepaTypHOro, 31eKTPUYeCcKoro u
Apyrux gusnyeckmx nonein;

B) HabNOAEHUSA 3@ UBMEHEHMEM OKpYXXatoLlel NpupoaHOl cpeabl MpU OMNacHOCTU 3arpsi3HEHUS
FPYHTOB M MOA3EMHbIX BOJA, ra3oBblAeNEHNN, PaaUALMOHHOM U3NydYeHun 1 T.n. (pasaen 15).

14.7 Ha ocHOBe MOJly4YeHHbIX PE3YNbTAaTOB HAaTYPHbIX HAGOAEHNI YTOYHAOT NPOrHO3bl, B
YaCTHOCTU U3MEHEHMUS HaMpsXXeHHO-AedOPMUPOBAHHOIO COCTOSIHUS MPYHTOBOIO MaccuBa U
rMaporeosiorMyeckoro pexmnMa (0Co6eHHO Npu CTPOUTENLCTBE MOA3EMHbIX COOPYXXEHWNI), BHOCAT
KOpPPEKTUBbLI B MPOEKTHbIE PELLEHUS, @ TakXe pa3pabaTbiBaloT B HEOEXOAMMbBIX Cllydasx
NpoTMBOABapUinHbIE U 3aLLUTHbIE MEPOMPUATUS.

14.8 Obwue TpeboBaHMs, npeabsBisgemMble K MOHUTOPUHIY:

- KOMMMEeKCHOCTb, 3aK/1l04atoLLasics B TOM, YTo Bce HabnoaeHns A0MKHbI MPOBOAUTLCS
COrnacoBaHHO MexAay coboi B NpOCTPAHCTBE U BO BPEMEHMU;

- NMPpUBA3Ka BCEX TOYEK HabnoaeHn kK Hanbonee XapaKTeEPHbIM N ONaCHbIM MECTaM,;

- yacToTa HabnaeHU onpeaensieTcs MHTEHCUBHOCTBLIO U ANINTENIbHOCTbIO NPOTEKaHWUS NPOLLECCOB
AedopMMpoBaHUS MaccuBa FpyHTa U KOHCTPYKLUMA COOPYXEHUS ;

- TOYHOCTb U3MEPEHUI A0IKHA obecneuymBaTb AOCTOBEPHOCTb Mony4yaemMon nHpopmaumm um
COrnacoBaHHOCTb €e C TOYHOCTbIO pacyeToB;

- MO pe3ybTaTaM MOHUTOPWUHIa AO0J1IXEH ObITb COCTaBJ/IEH OTYET.
15 Dkonornyeckne TPE6OBaHMFI, Y4YUTbIBAEMbIE MNMPUN MPOEKTUPOBAHUN N CTPOUTENBCTBE

15.1 MNpK NpoeKTUpoOBaHUN U YCTPONCTBE OCHOBAHWUI, PyHAAMEHTOB U MOA3EMHbIX COOPYXEHUIA
[LO/IKHbI BbINOJIHATLCS TpebOBaHUSA, MMetoWwmne Lefblo NpeaoTBpalleHne, MUHUMU3aLUnio Uam
NIMKBUAAUMIO BPEAHbBIX U HEXEeNaTesbHbIX 3KOIOMMYECKNX U CBA3AHHbIX C HUMU COUMANbHbIX,
3KOHOMMYECKMX U APYrUX NOCNEeACTBUNA.



15.2 Skonoruyeckue TpeboBaHus, yumTbiBaeMble Npu NPOEKTUPOBAHUU U CTPOUTENLCTBE,
OCHOBbIBAIOTCS Ha pe3yibTaTax NHXEHEPHO-3KOOMMYECKNX U3bICKAHWUN, BbIMO/IHSIEMbIX B
cootBeTcTBMM co CHMIM 11-02 n CIM 11-102. B npouecce 3TUX U3bICKAHWUIM BbIMOJIHSIOT OLEHKY
COBPEMEHHOI0 COCTOSIHUS OKpYXallLllen cpeabl B palioHe CTpOMTeNbCTBa M AatoT MPOrHo3
BO34eNCTBUS 06beKTa CTpoUTENbLCTBA Ha OKpyxatowyto cpeay (OBOC).

15.3 C yyeToM pe3ynbTaToOB UHXXEHEPHO-3KOSIOMMUYECKNX N3bICKAHUN NPU NPOEKTUPOBAHNMU U
YCTpPONCTBE OCHOBaHWI, GYHAAMEHTOB M NOA3EMHbIX COOPYXEHUI Heobxoanmo BbibMpaTb
MpPOEeKTHbIE pelleHnss 1 paspabaTbiBaTb MEPONPUSATUS, KOTOPbIE 3aWUTUAN Bbl 06BEKTDI
CTPOUTENbCTBA U IIOAEN OT MMEKLWMXCS HEBMaronpusITHbIX BO3AENCTBUM U HE YXYALNUIN
3KONOrMyeckyto o6CTaHOBKY.

Mpwn BbIGOpPE BapMaHTOB NpoekTa CriefyeT yUYnTbiBaTb NPUOPUTETHOCTb PELUEHUSI SKONOrMYECKMX
npobnem.

15.4 Ha Tepputopumn (y4yacTtke) npeanosiaraeMoro CTpoOUTeNnbCTBa CneayeT yunTbiBaTb
BO3MOXHOCTb NMPOSABNEHNSA CNeAYOLWMX 3arpsas3HAoWNX OKpyXatoLwyo cpeay ¢hakTopos,
BbISIB/IEHHbIX MpuU BbiNnoaHeHMn OBOC:

- 3arpsi3HeHNE NOYB U FPYHTOB OpraHNYECKUMU, PAANOAKTUBHBIMU U TOKCUKO-XUMNUYECKUMU
BellecTBaMu;

- 3arpAa3HeHne nNoBepPXHOCTHbLIX U NMOA3EMHbLIX BOA OPpraHN4YeCKMMN U HEOpPraHN4YeCKNMn
BEWECTBAMU N TAXENBIMXN METAJIJTaMU,

- HalM4yne nNoTokKa paaoHa C NOBEPXHOCTU 3EMIIN,

- BblAE/IEHNE Ha y4YacTKax 6bIBLUIMX CBASIOK CTPOUTENIBHOIO Mycopa M 6bITOBbIX OTXOLO0B
pas/iMyHbIX rasoB (MeTaHa, BoAopoAa, YIr/1eBOAOPOAOB M APYrnMX TOKCUYHbIX ra3os).

15.5 Mpu NpeBbIWEHUN HOPMATUBHBIX YPOBHEN 3arpsa3HEHNsI OKpY>KatoLen cpeabl HEO6X0AMMO
npeaycMoTpeTb COOTBETCTBYIOLME MEPOMPUSTUS MO INKBUAALNN UM YMEHbBLLUEHNIO BO3MOXHbIX
HEeraTUBHbIX MNOC/EeACTBUIA:

- OYNCTKY 3arpa3HeHHbIX rpyHTOB XUMNYECKUM, TEPMUNYHECKUM UTN 6nonorm4yecknm MeTOAOM U
yaaneHmne C naowaakm rpyHta Ha corjliaCoBaHHblE MECTA 3aXOPOHEHUA;

- YCTPOWCTBO NPOTMBOPaAOHOBOM 3alNTbl 34aHUI (NaccMBHas MW NPUHYAUTENbHas
BEHTMNALNSA);

- CO34aHMe pasnMYyHOro Tuna 6apbepoB (3KpaHOB) ANS 3a4epXXaHus ra3oB, YCTPOUCTBO
BEHTUMPYEMbIX NOAMOSNNA;

- CTPOUTENBLCTBO 3aLUMTHbIX COOPYXXeHUI (AamMb, 6epM, BOAO3ALUNTHBIX CTEH,
NPOTMBOMUAbTPAUMOHHBIX 3aBEC U Ap.) NPU BO3MOXHOM MOCTYMN/IEHUM K 06BEKTY CTPOUTENLCTBA
3arpsi3HeHHbIX MOBEPXHOCTHbIX U MOA3EMHbIX BOA.

15.6 HeratneBHoe BO34ENCTBNE CTPOUTENBCTBA U 3KCMJTIyaTaunUnM COOPYXXEHUIM Ha OKPYIKaKLLYO
cpeny MOXET BblpaXaTbCs B C/1eAYyoLWeM:

- XMMN4Yyeckoe 3arpa3HeHune noys, rpyHToB U NoA3€MHbIX BOA NMPU HOPMaJiIbHOM peXunme
IKCNlyatTauun mn Npun aBapudax, a TakXXe B pe3syJsibTaTte TEXHNYECKOWN Mennopaunun rpyHToB
OCHOBaHuA (XMMML-IeCKOG 3aKpernsieHne, ueMeHTaumnd, saMopaxmvMBaHMeE " T.I'I.);

- NBMEHEHUNE pEXNMMa N YPOBHA NMOA3EMHbIX BOA, BblpaXakuwleecd B IBMEHEHUN YCﬂOBMﬁ NnUTaHUA
M pasrpysKku rnoA3eMHbIX BOA, NOBbILLEHUN UM NMOHMXEHUN UX YPOBHS. NoBbileHNe YpPOBHS
NMnoA3EMHbIX BOA B peE3ysibTaTte 3(b¢)eKTa 6appa>|<a N yBENNYEHNA TEXHONEHHOIO NNTAHNA MOXET
6bITb I'Ile-IMHOﬁ noaTonneHnda Teppmntopuun, B TOM 4Yncne nogBasjioBs COODY)KeHMﬁ. CHuxeHune
YPOBHA MOA3EMHbLIX BOA NMPU CTPOUTESIbHbIX OTKA4YKaX U 3a CHET APpeHaXa MOXET ABUTbCA



NPUYUHON Cypdo3mmu n YyNNOTHEHUS FPYHTA, BEAYLLNX K OCaaKe TEpPUTOPUN U ONACHBIM
AedopmaumsaM CyLecTBYoLWEeNn 3aCTPOVKK;

- pa3BUTME UM aKTUBM3ALMSA ONACHbIX FEONOMMYECKMX U UHXKEHEPHO-FEONOrMYECKMX NMpoLEeccoB
TakKuX Kak KapcT, cy@d@o3msi, ONoN3Hn n Ap., KOTOpble MOryT Bbi3BaTb NMpOBasibl TEPPUTOPUN U
AedopMaummy coopyxeHuit;

- BUOpaUMOHHbIE, ANHAMNYECKMNE U LLIYMOBbIe BO34eNCTBUSA. 3abMBKa CBal WM WNYHTa,
YNIOTHEHWE FPYHTOB OCHOBaHWS TpaMboBKaMu U Apyrve AMHaMUYecKmMe N BUM6paLMOHHbIe
BO34ENCTBMS MOTYT NMpUBECTU K AedopMauunsM 6/1M3pacrnofioXXEHHbIX COOPYXEHUN,
CNpoBOUMpPOBaTb Cy o310, ONOA3HM U BOSHUKHOBEHME LLIYMa, YPOBEHb KOTOPOro MpeBbilaeT
CaHUTapHble HOPMbI;

- obpasoBaHMe pasinyHbIX GU3NYeckmx nonemn (TensioBbiX, 3N1EKTPOMArHUTHbIX, 3JIEKTPUYECKNX U
Ap.).

15.7 Ona pa3paboTKu 3aWUTHbIX MEPONPUATUA OT HErAaTUBHOIO BO3AENCTBUSA CTPOUTENLCTBA Ha
OKpY>XaloLLlyto cpeay B HEO6X0AMMBIX Cly4yasix C/ieAyeT BbIMOSHATb MPOrHO3HbIE pacyeTbl:

- pacyeT addpekTa bapparka Npm yCTPOMUCTBE NPOTSXKEHHbIX NOA3EMHbIX COOPYXEHUN,
NPOTMBOMUIBLTPALMOHHbBIX 3aBEC, OrpaXkAatolmMX KOHCTPYKLUNI KOTIOBAHOB, pa3aesmTenbHbIX
CTEHOK W T.M.;

- OUEHKY ocengaHun4d 3eMHOM NMOBEPXHOCTU B CBA3U C NOHMXEHUNEM YPOBHA NMNOA3EMHbLIX BOA,;

- NMPOrHO3 pa3BUTUS HEBNAroNpPUSATHBLIX MHXEHEPHO-Te0IorMYecknX 1 reonormMyeckmx rnpoLeccos
(kapcTta, cyddo3mun, ononsHen n ap.);

- OUEHKY BINAHUA XUMUYECKOIO 3aKpenieHna rpyHToB OCHOBaH1A Ha CBOMCTBA FPYHTOB U
noA3EMHbIX BOA4;

- OLEHKY BJIMSIHUS AMHAaMUYECKNX U BUOPALMOHHbBIX BO3AEACTBUIA MpU CTPOUTENBLCTBE Ha
KOHCTPYKUMWN 6M3PpacnonoXeHHbIX COOPYXEHUA U UX OCHOBaHMI U APYrne pacyeThl.

B CnoXHbIX criyyasax c uenbto KOJTMYECTBEHHOW OLEHKU NMPOrHo3a Heo6x0AMMO BbIMONHATL
MaTeMaTnyeckoe MmogennmpoBaHue.

15.8 Ha ocHoBe aHanu3a U3MEeHEHMWI I KOMMOHEHTOB OKpYXXatollel cpeabl 060CHOBbLIBAOT U
pa3pabaTtbiBaloT MEpPONpUATUS MO 3aluTe NPUPOAHOro KOMMEKCa TEPPUTOPUM U HACENEHUS OT
HEeraTMBHbIX MpoLeccoB (MeponpuATUS MO 3alLMTE FPYHTOB M MOA3EMHbIX BOA OT 3arpsA3HEHUN,
BOA03aLMUTHbIE, NMPOTMBOKApPCTOBbIE, MPOTUBOOMOJI3HEBLIE U APYrMe MEPONPUSTUS).

3TM MeponpusTUS A0KHbl 06eCcneYnTb CMArdeHne UanM TMKBMAaumoo HebnaronpusTHbIX
BO34ENCTBUI Ha OKPY>KatoLLyto CpeAy N YMeHbLUEHME BEPOSTHOCTU BO3SHUKHOBEHUS aBapuii.

B HEO6X0AMMBIX C/yuasx Cneayer OpraHn30BbIBaTb SKOSIOMMYECKU MOHUTOPUHI BO3AENCTBUS
CTPOUTENIbCTBA Ha OKPY>KaloLLlyto cpeay.

MpunoxeHne A
(pexkomeHayemoe)
Onpegenenns

OCHOBaHMWeE COOpyXeHus: YacTb MaccMBa rpyHTa, HEMOCPEACTBEHHO BOCMPUHUMAIOLWLANA Harpy3Ky
OT COOPYXEHUS.

(byHOAMEHT coopyxeHUs: YacTb COOpYXKeHUs, KoTopas CNYXUT ANa nepefadun Harpysku oT
COOpYXEeHUst Ha OCHOBaHMe.



noasemHoe coopyxeHune: CoopyxXeHue, pacronoXeHHOEe HKE YPOBHS NOBEPXHOCTM 3eM/M
(NNaHWpoBKKM) nnn 3arnybsieHHas 4acTb HA3EMHOIO COOPYXEHUS.

ocobble YyC/IoBUS: YCNIOBUS, XapaKTeEPU3YIOLWMECS HAJIMYNEM:

- HebnaronpuATHbIX reoNOrM4YecKmMX U MHXEHEPHO-reoorMYeckmx npoLeccoB (KapcT, ropHble
noapaboTku un ap.);

- CENCMUYECKUX, ANHAMUYECKMX, BUOPALIMOHHbBIX N APYTUX BO34ENCTBUMN.

BblpaBHUBAHWE COOPYXEHUSA: MNoaAbeM COOPYXEHUSA UM OTAEMbHbLIX €ro YacTei C MoMOLLbO
[OMKPATOB MUK APYrMX NpUCrnocobaeHnii Npyu HepaBHOMEPHbIX AedopMaumax, NPeBbiLLIAoLWmnX
npeaensHble.

CWNbl OTpUUATENbHOMO (HEraTUBHOMO) TpeHusa: Cunbl, BO3HMKAOLWMNE HA BOKOBOW NOBEPXHOCTU
(byHAAMEHTOB U MOA3EMHBIX COOPYXEHWI, MPU NEPEMELLEHUN TPYHTOB OTHOCUTENIbHO HUX.

Bogoynop: Cnon rNHUCTOrO UM CKaNIbHOro rPyHTa, B KOTOPOM NMPaKTUYECKU OTCYTCTBYET
pmnbTpauna Noa3eMHbIX BOA.

dyHOaMeHTbl B BbiITpaMboBaHHbIX KOT/0BaHax: OyHAaMeHTbl, yCTpaMBaeMble B KOT/IOBaHax,
obpa3oBaHHbIX cbpacbiBaHMeEM TpaMboBKMK, C Nocneayowmm 6eToHMpoBaHMeM Bpacnop nnm
YCTaHOBKOW CHOPHbIX 3/1€EMEHTOB.

Mano3arnybneHHoblt dyHaaMeHT: OyHAaMeHT € rybmMHON 3an0XXeHUs NoAOLWBbI Bbille pacyeTHOWN
rny6uHblI CE30HHOr0 NpoMep3aHus rpyHTa.

reoTeXHUYECKNUN MOHUTOPUHI: BusyanbHble U MHCTPYMEHTAsbHble HAabNOAEHUS 3@ NOBEAEHNEM
CTPOUTENIbHbIX KOHCTPYKLUMA U MX OCHOBaHMI B MpoLiecce CTPOUTENbCTBA M B Ha4aslbHbI Nepuos
3KCMnyaTauum obbekTa.

MpunoxeHne b
(pekomeHayeMmoe)
Cocrtas npoekTa PyHAAMEHTOB

B.1 BbinonHeHMe npoekTa OCHOBAHUN, YHAAMEHTOB U MOA3EMHbIX COOPYXEHUIM Ha KaXxaomn
CTagun NPOEeKTUPOBaHUS NMPOU3BOAAT HAa OCHOBaHUM TEXHUYECKOro 3alaHnsa 3aka3unka, KoTopoe
OO/HKHO coaepXaTb CrieAyowmne NCXOAHbIE AaHHbIE!

- UHXXEHEPHO-reosiornyeckune ycsiosmnsda nnowaakm CTponTenbCTtBa, NoJly4YeHHbIE B pe3ybTaTe
MHXXEHEPHbIX M3bICKaHVIl71;

- XapaKTEPUCTUKY NMPOEKTUPYEMOI0 COOPYXEHMUS C YKa3aHMEM ero NnjiaHOBOW U BbICOTHOW
NPUBA30K Ha MECTHOCTU, KOHCTPYKTUBHbIE CXEMbI, HANIMUYME N pasMepbl 3arny6/eHHbIX
NMoMeLLEHWNI, 3HAYEHUA Harpy3okK, nepefaBaeMbix Ha pyHAAMEHTbI, pasMepbl U MaTepuarbl
HECYLUMX KOHCTPYKLUMIA U T.M.;

- Tpe6oBaHMs K AOMYCTUMbIM AedopMaunsiM COOPYIKEHWIA.

b.2 MNMpoekT dyHAaMeHTOB, ohopMNEeHMe YepTexen 1 NOSICHUTENbHOM 3anNnUCKM A0/KHbI OTBeYaTb
TpeboBaHUAM rocyfapCTBEHHbIX CTaHAAPTOB CUCTEMbI MPOEKTHOM AOKYMeHTaumm ans
ctpouTtenbctBa - ClMNAc.

B.3 MNpu AByXCTaaAMMHOM NPOEKTMPOBAHUUM B COCTaB NpoekTa Ha ctaauun "MPOEKT" BxoaaT:

- NOSICHUTENbHas 3anucka, cogepxallas AaHHble 06 UHXXEHEPHO-reoIorMUYecKnX ycaoBusix
Naowanku CTPOUTENbCTBA, KOHCTPYKTUBHbIE XapaKTePUCTUKN MPOEKTUPYEMOIO COOPYXEHMS,



060CHOBAHME MPUHATBLIX PELIEHWUA MO BapMaHTaM OCHOBaHUI, yHAAMEHTOB M MOA3EMHbIX
KOHCTPYKLMIN, TEXHUKO-3KOHOMUYECKUE NOKa3aTeIM CpaBHMBAEMbIX BAPUAHTOB, BbIMOSIHEHHbIE C
COBMI0lIEHNEM Y C/I0BUI COMOCTaBMMOCTH;

- YyepTexun BapuaHToB PyHAAMEHTOB M MOA3EMHbIX KOHCTPYKLMI, UX XapaKTepHble pa3pesbl U1
CXEMbl pacnonoXeHus B NjaHe, No3Bonstowme 060CHOBaTb 06bEMbI CTPOUTENBHO-MOHTAXHbIX
paborT.

K npoekTy A0/KeH 6bITb MPUNOXEH NepedeHb HOPMaTUBHbBIX AOKYMEHTOB, HAa OCHOBAHMWN KOTOPbIX
pa3paboTaH NpoekT.

6.4 Ha ctaaun "PABOYAA JOKYMEHTALIMA" npn AByXCTaANIHOM NPOEKTUPOBAHWUMN UV
"PABOYNU MPOEKT" npn 0gHOCTaAMMNHOM NPOEKTUPOBAHUU YepTexn dyHAaMEHTOB BXOAAT B
KOMMMEKT Xene306eTOHHbIX KOHCTpYKUnii (KXK) 1 BknovatoT:

- nucT "Obwune gaHHbIE", B KOTOPOM NpuBEAEHbI: CBeAEHNS O cocTaBe pa3paboTaHHOro
KOMMMeKTa yepTexen; nepeyeHb cneundukaumin; BeAoOMOCTb CCbISIOYHbIX U NpunaraemMbix
OOKYMEHTOB MpoeKTa; BEAOMOCTb OCHOBHbIX 06bEeMOB CTPOUTENIbHO-MOHTaXHbIX paboT;
BbIKOMMPOBKA U3 reHnsaHa C HAaHECEeHHbIMU OCAMU COOPYXKXEHUS, NMONOXKEHNEM UHXXEHEPHO-
reosiormyecknx BblpaboTok (CKBaxKuH, WypdoB, ToUeK 30HANPOBAHUS U ApP.), IMHUIA UHXEHEPHO-
reosiormyeckmx paspesos; abcontotHasa otmeTtka 0.000.

Ha simcre ponxHel 6bITb gJaHbl oblwine ykasaHus, BKAOYaLWWe HaMMeHoBaHWe opraHnusauum,
BblAaBLUENM 3alaHMe Ha NPOEKTMPOBaHME; HOMepP 1 AaTy AOroBopa, Ha OCHOBAHMW KOTOPOro
pa3paboTaH NPoOEKT; NepeyeHb MHXEeHEPHO-reoorMyeckux MatepmanoB, abConTHYIO OTMETKY,
ycnoBHO npuHATY0 3a 0.000. JosmkHbl 6bITb YKa3aHbl HAarpy3ku, NpuHaTole Ha dyHAAMEHTbI, U
060CHOBaHMe UX NPUHATUS B NPOEKTE, a Takxke TpeboBaHus K 06LWMM U HEPABHOMEPHbIM
ocajkam.

Ha nucte aomkHa 6bITb caenaHa cneunanbHaa HaaAnuchb 3a NOANUCHIO MaBHOMo UHXeHepa
npoeKkTa 0 TOM, UYTO NMpPOoeKT pa3paboTaH B COOTBETCTBUM C AENCTBYIOLMMU HOPMATUBHbLIMU
NOKYMEHTaMUu. 3Ta HaAMNMCb NOMELLLAETCA B JIEBOM HUXHEM YIly YepTexa 1 obpamnseTcs.

Mpu 6onbwioM o6bemMe nHdpopMaummn sauct "Obwne gaHHbIE" MoXeT 6bITb BbINOSIHEH HA ABYX
JINCTax, NepBbIfi U3 KOTOpbIX - "Obwwne gaHHbie (Havano)", sTopon - "Obwme gaHHble
(okoH4YaHune)";

- nucT "Pa3pe3(bl)", Ha KOTOPOM M306pa)atoT XapaKTepHble UHXEHEPHO-reolIorMyeckmne paspessl,
Ha KOTOpPble€ HAHOCATCS OCU 34aHUS, IMHUM C YPOBHAMM AHA KOTNOBaHa ¢ abContoTHbIMU
OTMETKaMu NoaoLwBbl GYHAAMEHTOB;

- JINCT CO CXeMaMu pacnonoxeHus gyHAaMeHTOB CO creundmkaunamu;

- UCT(bl) C KOHCTPYKUMAMU PYHOAMEHTOB, C ONanybo4YHbIMM pa3MepamMm, CXEMaMM apMUPOBaHUS,
cneunduKaunsamMm, cxemMaMmm Harpy3ok Ha dyHAaAMeHTbl U UX BEIMYMHAMK;

- nncT(bl) C y31aMU N CEYEHUAMN;
- yepTexu xene3obeToHHbIX 1 apMaTypHbIX usgenu (KXXN).
MpnMeyvaHus

1 MpeacTaBiieHHbI COCTaB NpoekTa hyHAAMEHTOB MOXET 6bITb MCr10/1b30BaH ANS rpadunyeckmx
rnakeToB Npu pa3paboTke NpoekToB MyHAAMEHTOB Ha DBM. B 3TOM cnydyae NpoeKkT MOXET 6bITb
npeacTaB/ieH B BUAE CcneunanbHbiX albboMOB YepTexen, npeaHasHauYeHHbIX ANs UCMOoNb30BaHUS
OTAENbHBIMU CTPOUTENbHBbIMK NOAPA3AE/IEHUAMMN.



2 PekoMeHAyeMas CTPyKTypa NpoeKTa No3BOoMISIET B CPABHUTENbHO KOPOTKOE BPEMS HAKOMUTb
HeobxoanMMyto 6a3y JaHHbIX NPOEKTHbIX AOKYMEHTOB NMPUMEHUTENIbHO K paccMaTpMBaeMoMy
pEernoHy.

MpunoxeHne B
(pekomeHayeMmoe)

KaTeropmm cocTosiHUSI COOpPYXXEHWUIA

KaTeropusa cocrtosHus

XapaKTepucTmMka COCTOAHMA COOpYXeHUs
COOpYXXEHMUA

BbinonHsTCA TpeboBaHNA HOPM U NMPOEKTHOM
I - HopManbHoe AOKYMeHTauum no yCnoBmsIM aKCryaTaunm.
HeobxoaMMOCTb peMOHTHbIX paboT OTCYTCTBYET

C yuyeToM (haKTUYeCKNX CBONCTB MaTepuasaoB
yAOBNETBOPATCS TpeboBaHMSA HOPM, OTHOCALLMECS K
npeaenbHbIM COCTOAHUAM I rpynnbl; TpeboBaHUS,
OTHOCALWMECS K npeaesbHbIM COCTOsIHUAM 11 rpynnbl,
MOryT ObITb HapyLLEeHbl, HO o6ecrne4ynBatoTCs HOpMasbHble
yCnoBus akcnayaTaumu. TpebyeTcs TeKYLWM PEMOHT C
YCTPaHEHMEM NOKasbHbIX NOBpEXAeHUN 6e3 ycuneHus
KOHCTPYKLNI

II - ynpoBnetsoputenbHoe

HapyLlieHbl TpeboBaHMS HOPM, HO OTCYTCTBYHOT OMaCHOCTb
obpylweHunsa n yrposa 6esonacHoctn nogen. Tpebyetcs
yCUIeHNE N BOCCTAHOBJ/IEHME HeCyLWeN cnocobHOCTH
NOBPEXAEHHbIX KOHCTPYKLMIA

ITI - HeynoBneTBOpPUTESIbHOE

CylecTBytoLme noBpexneHns CBMAeTeNbCTBYIOT O
IV - npepasapuintHoe nnu HENPUroAHOCTU KOHCTPYKLUMI K aKcnayaTaumm, ob
aBapwuiiHoe OMacHOCTK UX 06pyLLUEHNS 1 OMacHOCTM NpebbiBaHMS
Nioaern B 30He pacrnofloXXeHUss KOHCTPYKLUNIA

MpunoxeHne I
(pekomeHayeMmoe)
HopMaTuBHbIE 3HAUEHUSA MPOYHOCTHBLIX N Ae(dOPMaLMOHHbBIX XapaKTEPUCTUK FPYHTOB

.1 XapaKTepuUCTUKu rpyHToB, NpuBeaeHHble B Tabsamyax M.1-I.7, ponycKaeTcsa Mcrno/1b308arb B
pacyeTax OCHOBAHWUWN COOPYXXEHUI B COOTBETCTBMU C YKasaHusmn 5.3.17.

.2 XapakTepuctnku neckos B tabsmuye .1 OTHOCATCS K KBapLUEBbIM Neckam C 3epHaMmu
pa3nNMYyHOM OKaTaHHOCTMK, coaepxawmm He 6onee 20% nonesoro wnaTta n He 6onee 5% B cymme
pa3nnyHbIX NpuMecen (cnwga, rMaykoHUT U Np.), BKIKYasa opraHMyeckoe BewecTBO, He3aBUCUMO
OT CTEMEeHU BIAXXHOCTU FPYHTOB S,.

.3 XapakTepuCTuKM rMUHUCTbIX FTPYHTOB B Tabnuuax .2 v .3 OTHOCATCA K rpyHTaMm,
cogepxawmm He 6bonee 5% opraHMYeCcKoOro BelecTBa U MMEKLWKNM CcTerneHb BRaxHoctn S, > 0,8.

.4 NS rpyHTOB C MPOMEXYTOYHbIMU 3HAYEHUSMWN €, HE YKa3aHHbIMK B Tabnuuax N.1-.7,
3HaYeHus c,, ¢,, U E onpeaensoT nHTepnonsaumen.

Ecnu 3HaveHusa e, I 1 S, rpyHTOB BbIXOANAT 3a NpeAesbl, NpeaycMoTpeHHble Tabanyammn .1-1.7,
XapakKTepucTuku ¢, ¢,, U E cnegyet onpeaensate No gJaHHbIM HEMOCPEACTBEHHbIX UCMbITAHUA 3TUX
rPYHTOB.



JonyckaeTcsa B 3anac HaAeXXHOCTU NPUHUMaTb XapaKTeEPUCTUKKN C,, ¢,, U E N0 COOTBETCTBYIOLWMM
HVXHMM npegenam e, Iy u S, B Tabnuuax N.1-I.7, ecnv rpyHTb6l UMEOT 3Ha4YeHus e, I} u S, MeHblle
3TUX NpeaenibHbIX 3Ha4YeHUN.

.5 [Ana onpeaeneHnsa 3HavyeHum c,, ¢,, U E no tabsamyam I'.1-I.7 ucrnosab3yoT HOpMaTUBHbIE
3HayeHuna e, I, n S,.

Tabnuua .1

HopMaTuBHble 3HaUYeHUA yAesibHOro cuenneHus c,, kla, yrna BHyTpeHHero TpeHus ¢,, rpaa, u
mMoayns gedopmaunm E, MMNa, NeckoB YETBEPTUYUHBIX OT/IOXEHUN

0O603HayeHns XapakTepucTUKn rpyHTOB Npu KosdpduumneHTe
MNeckn XapaKTepUCTMK NOpUCTOCTN €, paBHOM
rpyHTOB 0,45 0,55 0,65 0,75
C 2 1 - -
paBenncToie n 0 43 20 38 B
KpynHble ! . ! !
E 50 40 30 -
C 3 2 1 -
Cpenten 0 40 38 35 -
KpYMHOCTH | | , ,
E 50 40 30 -
C 6 4 2 -
Menkune 0] 38 36 32 28
E 48 38 28 18
C 8 6 4 2
MboineBaTtble 0] 36 34 30 26
' E 39 | 28 | 18 | 11
Tabnuua .2

HopMaTuBHbIe 3HaYeHUA yaenbHOro cuenneHus c,, klfa, yrna BHyTpeHHero TpeHus ¢,, rpaa.,
FMWHUCTbIX HENECCOBbLIX FPYHTOB YETBEPTUYHDbIX OTNOXEHUIN

XapaKTepucTuku rpyHToB npu KoadpbuumneHTte
Hanmenosanue MOPUCTOCTM €, PAaBHOM
FPYHTOB U MPEAGNbl | e o g
HOpPMaTUBHbIX
3HAUCHMIA 1X XapaKTepucTmkK
nokasaTens rpyHTOB 0,45 0,55 0,65 0,75 0,85 | 0,95 1,05
Teky4yectn I,
0<1 <025 21 17 15 13 - - -
e ¢ 30 29 27 | 24 - - -
Cynecm .
0,25 < I, < C 19 15 13 11 9 - -
0,75 ® 28 26 24 21 18 - -
C 47 37 31 25 22 19 -
CyrnuHkun | 0 <I <0,25 |t . 26 o5 2 >3 > 20 -




0,5 ® 24 23 22 21 19 17 -
0,5<1I < c - - 25 20 16 14 12
0,75 ® - - 19 18 16 14 12
- 81 68 54 47 41 36
0<I.<0,25 : : . . . . |
® - 21 20 19 18 16 14
0,25<1, < c - - 57 50 43 37 32
MMunHbI ! r . . : : . . !
0,5 ® - - 18 17 16 14 11
0,5<I < c - - 45 41 36 33 29
0,75 ¢ - - 15 14 | 12 | 10 7
Tabnuuya .3

HopmaTusHble 3HaueHna moayna aedopmauunn E, MlMa, rMUHUCTbIX HENECCOBbIX MPYHTOB

HanumeHoBaHwue
FPYHTOB U Npeaensbl
MpoucxoxAeHne 1 Bo3pacT HOPMaTUBHbIX Moaynb Aedopmaumn rpyHTos E, MMa, npn koadd
FPyHTOB 3H3YeHNi nx 03,045 0,555 | 0,65 | 0,75 0,85 | 0
nokasaTens

Teky4yectn I,

Cynecu 0<I <0,75 - 32 24 16 10 7
0<I, <0,25 - 34 27 22 17 14
' 0,25 <1, < ' ' ' ' ' '
CyrnuHKY 0,5 32 25 19 14 11
AnnioBuasnbHsble, ' 05<1I <
AentoBnanbcHble, 0,75L B B B 17 12 8
03epHble, 03epHO- ,
ajniosnalbHblie 0<I, <0,25 - - 28 24 21 18
' 0,25< 1, < ' ' ' ' ' '
FNUHbI 0,5 21 18 15
YeTBepTUYHbIE ' 05<1 < |
OTNOXEHWS "o 75L - - - - - 15 12
Cynecu 0<I <0,75 - 33 24 17 11 7
0<I <0,25 - 40 33 27 21 -
dnoBuornsumanbHble 0,25 <1, < - 35 28 22 17 14
CyrinHkm 0,5
' 0,5<I, < ' ) ' ) ' ) ' ' '
0,75 17 13 10
MopeHHbIe Cynecu I, <0,5 60 50 40 - - -
CyrinHKm

IOpckue oTnoxeHMs CAMHbL -0,25<I < . . - - >

okcdopAackoro spyca 0




0

<I <

0,25

0,5

0,25 <1, <

Tabnuua .4

HopMaTuBHble 3Ha4YeHna moayna gedopmaunn E, MlMa, yrna BHYTpeHHero TpeHus ¢,, rpaa., u
yAENbHOro cuenneHus c,, Kla, rMmuHUCTbIX 3aTOPPOBaHHbIX MPYHTOB MpU CTEMNEHU
3aTopdosaHHocTm 0,05 < I,; < 0,25

XapaKTepUCTUKN FIMHUCTBIX FPYHTOB NpW CTeneHu
Mpepensl 3aTopPOBaHHOCTU I U KO DMUMEHTE NOPUCTOCTU €, PaBHbIX
HOPMaTUBHbIX O603HaueHuns I. =0,05-0 1 I. =0,1-025
3HAYEHWIN XapaKTepUCTUK - d -
nokasarens rpyHTOB
Teky4yectn I, o065 | 0,75 08 09 | 1,05 1,15 1,25 1,35
E 13,0 12 | 11 10 | 8,5 8 7 5,0
0<I <0,25 [0} 21 20 18 16 15 - - -
C 29 33 37 45 48 - - -
E 11 10 85 7,5 7 6 5,5 5
8'55‘<ILS 0 21 | 20 18 | 16 | 15 | 14 | 13 | 12
' c 21 | 22 | 24 | 31 | 33 36 | 39 | 42
E 8,0 7 60 55 5 5 4,5 4
8'§§<ILS 0 21 | 20 18 | 16 | 15 | 14 | 13 | 12
' C 18 19 20 21 23 24 26 28
E 6 5 4,5 4,0 3,5 3 2,5 -
0,75<I. <1 [0} - - 18 18 18 17 -
L c - - - 15 16 17 18 -
Tabnuuya .5

HopMaTuBHbIE 3HAUYEHMS YAENbHOIO CUENNeHns C,, KlNa, yrna BHyTPpEHHEro TPeHus ¢,, rpaa., u

moayns aedopmauunn E, MlMa, antoBnanbHbIX NECKOB

XapaKTepucTuky neckos npu koadduumeHTe NopucTocTu e,

paBHOM
O603HaueHuns
[eckun
XapaKTepucTuk
0,45 0,55 0,65 0,75 0,85 1,0 1,2
C 45 41 39 37 35 34 -
[pecBsaHUCTbIE [0} 34 31 28 25 23 21 -
= 44 33 24 18 | 15 14 -




Kpyniwe n | 41 35 29 23 19 - . -
cpeaHeii 0 32 30 27 24 22 - -
kpynHoctv  * g " 44 | 31 | 22 | 14 | 13 | - -
58 51 44 39 33 29 24
Mbinesatble | ¢ | 32 | 30 | 27 | 24 | 22 | 20 | 18
' E | 48 | 38 | 29 | 21 | 16 | 12 | 10

MpuMeuaHune - [JaHHble Tabanybi PacrnpocCTpaHATCA Ha 3/10BUNaJibHblE NMECKU,
O6pa3OBaHHbIe npn BbIBETPNBAHNUWN KBapuUecoaepXallnxX MarMatn4ecKmnx nopoa.

Tabnuuya .6

HopMaTuBHble 3HAYEHUS YAENbHOrO CUEnNeHns c,, kfMa, yrna BHyTPEHHEro TpeHUus o, rpad., u
mMoayns aedopmaumm E, MlMa, antoBUanbHbIX FNHUCTLIX FPYHTOB MarMaTUYecKux u
MeTaMopdUYECKNX NOPOL

HanMmeHoBaHMue XapaKTepUCTUKM FPYHTOB Mpu KosdbuumneHTe
FPYHTOB U MOPUCTOCTU €, PaBHOM
npeaensl 0603HaueHuns
HOPMATUBHbIX XapaKTeEPUCTnNK
3HaYEHNI X rpyHTOB 0,55 0,65 0,75 0,85 0,95 1,05 1,2
noKa3aTtensd
Teky4yectn I,
c 47 | 44 | 42 | 41 | 40 @ 39 -
I.<0 0 34 | 31 28 26 25 24 -
' E | 37 30 25 20 15 10 | -
Cynecm T
c 42 | 41 40 39 38 - -
0<I < i i i - 1 i i
075 o 31 28 26 25 24 - -
E 25 18 14 12 11 - -
c 57 55 54 53 52 51 50
0<I < i i i - 1 i i
025 0 24 23 | 22 | 21 | 20 19 18
' E | 27 25 | 23 | 21 | 19 | 17 | 14
c - 48 | 46 @ 44 42 | 40 37
CyrnHKM 0’350<51L 0 - 22 21 20 19 18 | 17
T T o T 19 T 16 [ 14 | 13 ] 12 |11
c - - 41 | 36 @ 32 29 25
0,5<I.< _ _
0.75 0 20 19 18 17 16
E - - 15 | 13 11 10 9
c - 62 60 58 57 56 -
0< I|_ < | _ | | I | | | _
0.25 ° 20 19 18 17 16
E - 19 18 | 17 16 15 -
CNnHbI .
c - 54 50 47 @ 44 - -
0,25 < 1, - - - - - : -
<05 o - 17 15 13 12 - -
E - 14 | 12 | 10 9 - -




MpvMevaHune - AaHHble Tabiuvybl PacnpoCTPAHSAIOTCS Ha 3/0BMasbHbIE TIIMHUCTbIE
rPYHTbI, B KOTOPbIX COAEPXaHME KPYNMHOO6/0MOYHbIX YacTumy, (d > 2 MM) He npeBbillaeT
20% no macce.

Tabnuua .7

HopMaTuBHbIe 3Ha4YeHNs yaenbHoro cuennenuns c,, kla, yrna BHyTpeHHero TpeHus ¢n, Fpaa., n
MoAayns Ll,e(bepMaLl,VIM E, MlMa, antoBUanbHbIX FMUMHUCTbIX MPYHTOB 0CaA04YHbIX apruaanTo-
aneBpoSINTOBbLIX NMOpoA

0603HayeHne XapaKTepuUCTUKN FPYHTOB Npu Ko3ddULMEHTe NOPUCTOCTH €,
XapaKTepUCTUK pasHOM
rpyHTOB 0,45 0,55 0,65 0,75 0,85
c 58 48 40 35 31
0 29 | 24 21 | 19 | 17
E 25 21 17 13 10

Mpunoxenune [
(pekomeHayeMoe)
PacueTHble CONPOTUBMEHUS TPYHTOB OCHOBaHWM

[.1 PacuyeTHble CONpOTUBIEHNS TPYHTOB OCHOBaHUSA Ry, npuBeaeHHble B Tabamyax O.1-4.10,
npeaHasHayeHbl 4Ns nNpeaBapuTeNbHOro onpeaenenms pasmMepoB dyHaameHToB. Obnactb

NMPUMEHEHMS 3Ha4YeHNN Ry m 0N OKOHYaTENIbHOrO onpeaeneHns pasmepos GyHAAMEHTOB
yKkasaHa B 5.5.13 gna rabsmy O.1-4.3, B 6.1.9 - anga tabnuubl .4, B 6.4.19 - anga tabnuubl 4.5,
B 6.5.16 - anga tabnuu O.6-4.8, B 6.6.15 - anga tabnuubl 4.9 n B 7.5 - ana tabnuubl A.10.

0.2 Ong rpyHTOB C NPOMEXYTOYHbIMU 3HaYeHmnamm e n I, (tabnvubl 4.1-4.3, 4.7 n 4.8), pa 1 S;
(tabnuua 4.4), S, (Tabnuua 4.9), a Takxke ans GyHAAMEHTOB C NPOMEXYTOYHbIMU 3HAYEHUSAMMU A

(tabnuua A.10) 3HaveHus Ry u onpeaensioT uHTepnonsumen.

0.3 3HauveHus Ry (Tabnuupl A.1-1.9) oTHOCATCA K hyHAAMEHTaM, MMELWMM WUpUHy b = 1 M n
rnybuHy 3anoxeHnsa d = 2 M.

Tabnuua A.1

PacueTHble CONpoTMBEHUS Ry KPYMHOO6/10MOYHBIX FPYHTOB

KpyrnHoo6/10MO4YHbIE TPYHTbI 3HaveHunsa Ry, MlMa

FaneyHnkoBble (LWebeHNCTble) C 3anoHUTENEM:

'necanuM ' 600

TIMHUCTBIM npv nokasaTesie TEKY4YeCTu:

1.<0,5 ' 450
0,5 <1,.<0,75 ' 400
'FpaBMﬁHue (ApecBsiHbIE) C 3aMNONTHUTENEM: '

'necanuM ' 500

IFJ'IVIHVICTbIM NMPpU NoKa3saTeNe TEKYHECTU:
1,<0,5 400
0,5<1,<0,75 350




Tabnuua 4.2

PacueTHble conpoTusBneHns Ry neckos

3HauveHunsa Ry, kla, B 3aBUCUMOCTHK OT

Mecku NAOTHOCTU CNOXEHUS NECKOB
Na0THbIE cpeAHer NI0THOCTH

KpynHbie 600 500
'Cpe,quﬁ KPYMHOCTH ' 500 ' 400
Menkwe: ' '

ManoBnaxHble ' 400 ' 300
BRaxHble n HacblWeHHble BOAOWN ' 300 ' 200
'ﬂblﬂeBaTbIe: ' '

ManoBnaxHole ' 300 ' 250
BRaxHble I 200 I 150
IHaCbILIJ,eHHbIe BOAOM ' 150 ' 100

Tabnuuya 4.3

PacueTHble conpoTMBAeHNst Ry FMHUCTBIX (HEMPOCAAOUYHbIX) MPYHTOB

3HaueHunsa Ry, kla, npn nokasaTtene TeKy4yecTu
MMWUHUCTbIE TPYHTHI KosdguumenT rPyHTa
NOPUCTOCTU €
I|_ =0 I|_ =1

0,5 300 200

Cynecu . !
0,7 250 150
0,5 350 250
CyrnnHkm 0,7 250 180
1,0 200 100
0,5 600 400
0,6 500 300

[MnHbBI T T
0,8 300 200
1,1 250 100

Tabnuua 4.4
PacueTHble conpoTuBneHus Ry MNHUCTLIX MpocagoyHbIX TPYHTOB
3HayeHusa Ry, kla, NnpocafoyHbIX FPYHTOB
NPUPOAHOIro C/A0XEHUSA C
YMJIOTHEHHbIX C NJIOTHOCTLIO B
FPYHTHI MJOTHOCTBIO B CYXOM COCTOSIHUMU py, 3
/M3 CYXOM COCTOSIHUM py, T/M
1,35 1,55 1,60 1,70
300 350

Cynecu 200 250

150 180



350

CyrnnHku
180

rpyHTam.

200

MpuMeyaHue - Hag vyepTol npuBeAeHbl 3Ha4YeHUS Ry, OTHOCSILLMECS K HE3aMeYeHHbIM
rpocagoyYHbIM rpyHTaM CO CTeneHbo BAaxHoCcTn S, < 0,5; noa yepTont - 3HaueHnsa Ry,
OTHOCSILLMECS K TaKUM Xe rpyHTam S, > 0,8, a TakxKe K 3aMOYeHHbIM NPOCcago4YHbIM

250

300

Tabnuua 4.5

PacyeTHble CONpPOTUBIIEHNS Ry 3aTOPdOBaHHbLIX NECKOB

Meckn cpenHeit
NJOTHOCTH

MNeckn menkue:

3HaueHuns Ry, kla, B 3aBUCMMOCTM OT CTEMNEHU
3aTopdOBaAHHOCTM FpyHTa 1!

0,03<I,<0,1 0,1 <I,;<0,25

0,25 <1,<0,40

ManoBnaxHble 250 180 90
HachIlLeAHLI® BOAOT 150 100 70
I|_|eCKVI nbliesaTble:

ManoBnaxHole 200 120 80
OueHb BRaXHble 100 80 50
IHaCbILLI,eHHbIe BOAOM 80 60 40

MpuMeyaHue - 3HauyeHns Ry B Tabnmue OTHOCATCA K rPyHTaM CO CTEMNEHLIO Pa3NoXeHus
pacTUTeNbHbIX OCTAaTKOB Dpy < 20%. lMpu Dyg > 20% 3HayeHusa Ry NpUHMMaloT ¢

koaddpuumnentom 0,8.

Tabnuua 4.6

PacueTHble conpoTusnieHna Ry ant0BManbHbIX prnHOOGJ'IOMO‘-IHbIX rPYHTOB

KpynHoo6/10MOUHbIE

3HaueHunsa Ry, MlMa, npn ncxoaHbiX 06pasyloWwmnx nopoaax

MarMaTn4eckmnx m

0Caao04HbIX

FpyHTB MeTaMmopdUnyeckmx CLEMEHTUPOBAHHbIX
coaepxatunx 6eckBapLeBbIX | MecyYaHUKK aprunnnTel u
KBapu aneBpoNmUThHI
MbiboBble 0,9 0,7 0,8 0,6
LLle6beHucTblie 0,8 0,6 0,6 0,5
HEBbIBETpESbIE
LLlebeHncTO-ApECBSHbIE 0,6 0,5 0,5 0,4
cnaboBbiBeTpEsble
Apecssatibie 0,5 0,4 0,4 0,3
CUTbHOBbLIBETPESbIE
Tabnuuya 4.7

PacueTHble conpoTnBneHnsa Ry antoBUaNbHbIX NMECKOB

Meckn

KoadduumeHT
NOpPUCTOCTU €

3HaueHunsa Ry, MlMa



0,5 0,6
[JlpecBsiHble He3aBMCKUMO OT 0.7 0.45
BNAXHOCTM |

0,9 0,3

0,5 0,5
KpynHble v cpefHei KpymnHOCTH 0.7 ' 0.35
He3aBWCMMO OT BSIAXXHOCTM d | !

0,9 0,25

0,5 0,55
MbineBaTble ManoBAaXHbIE U . 0,7 . 0,4 .
BRaxHble 0,9 0,3

' 1,1 ' 0,2 '

MpnMedaHus

1 MNMpuBeaeHHbIE 3HAaYEeHNA Ry OTHOCATCA K 3/110BUAaJIbHbIM NecKaMm, O6pa3OBaHHbIM npu
BbIBETPUBAHUN MarMaTU4YECKMX KBapuecoaep>Xalwnmx nopog n oCago4HblX
CLUEMEHTUPOBAHHbLIX NECYHaHUNKOB.

2 [Ina nbineBaTbiX NECKOB, HACbIWEHHbIX BOAOM, 3HAaYeHMs Ry npuHUMaloT C
ko3 dumumeHToM 0,8 K COOTBETCTBYIOLLMM 3HAUEHUSM €.

Tabnuuya 4.8

PacueTHble conpotTunBneHuna Ro 2Nt0BUaNbHbIX II/IMHUCTbIX rPyYHTOB

KoadpduumeHT 3HaueHunsa Ry, MMa, npu nokasaTene TeKyyectm
[PYHTbI I,, paBHOM
NOpPUCTOCTU e Ly
0,5 0,3 0,25
Cynecu . !
0,7 0,25 0,2
0,5 0,3 0,25
0,7 0,25 0,18
CyrnnHku " r . !
0,9 0,2 0,13
111 0[15 0,10
0,6 0,5 0,3
0,8 0,3 0,2
NnHbI " ! ! .
1,1 0,25 0,15
1,25 ' 0,2 ' 0,10

MpumeyaHue - MNMpuBeaeHHble 3Ha4YEHNS Ry OTHOCATCS K 3/10BMANbHbIM M/IMHUCTbIM
CNaboCTPYKTYPHbIM rpyHTam, 06pasoBaHHbIM NPU BbIBETPUBAHNM MarMaTM4YeCcKnx nopoga.
AN rMMHUCTBLIX apruaauTo-aneBpoOsIMTOBLIX MPYHTOB 3HaYeHns Ry npnHUMalT C
kKoadpdbumumneHTom 0,9.

Tabnuuya 4.9

PacueTHble conpoTmnBneHnsa Ry HaCbIMHbIX FTPYHTOB

XapaKTepuctnkm

3Ha4veHunsa Ry, klMa
HacbInu




lMeckn KpynHble, cpe.quﬁ Mecku nbinesaTble, cynecu,
KPYMNHOCTU N MeNiKune, Wnakn n| CyrnmHKu, rnmHbl, 30/7bl U T.M.
T.M. NpWN CTENEHWN BAAXHOCTN S, MpU CTEMEHN BNAXHOCTK S,

S, <0,5 S.>0,8 S, <0,5 S, >0,8
Haceinu, nnaHomepHo
BO3BeAEHHble C 250 200 180 150
YNA1OTHEHMEM
OTBasnbl rpyHTOB U
OTXO0A0B NPOM3BOACTB:
C YNJAOTHEHMEM 250 200 180 150
6e3 ynnoTHeHus 180 150 120 100
CBasiku rpyHTOB U
OTXO0A0B NPOM3BOACTB:
C YNJAOTHEHMEM 150 120 120 100
6e3 ynnoTHeHus 120 100 100 80

MpnMedaHus

1 3HaueHus Ro OTHOCATCA K HAcChbINMHbIM TPyHTaAM C coaep>XaHMEM OpraHN4YeCKnx BELLECTB
I, <0,1.

2 [Ina HecnexapLMXCS O0TBaNIOB M CBaJIOK MPYHTOB M OTXOA40B MPOU3BOACTB 3Ha4vyeHus Ry
npuHUMatoT ¢ koadbdbunuymeHTom 0,8.

Tabnuua .10

PacyeTHble CONPOTUBNEHMS TPYHTOB 06paTHOMN 3acbInku ANs BblaepruBaeMblX pyHAaMeHTOB
OMop BO3AYLIHbIX JIMHUI 3/1eKTponepeaaun

3HayeHuns , Kla
OTHOCKTENnbHoE
3arnybneHue Meckn cpeagHen KpynHOCTU U
FNUHUCTbIE [PpyHTHI NPpY NOKasaTene
dyHAaMeHTa Mesikue MasnoB/iaXHble U BlaXHble
Tekyyectn I, < 0,5 n nnoTtHoCTM .
J 3 npyv NAOTHOCTU rpyHTa obpaTHOM
rpyHTa obpaTHOM 3acbinNku, T/M 3
A =d/b 3acbinku, T/m
1,55 1,70 1,55 1,70
0,8 32 36 32 40
1,0 40 45 40 50
1,5 50 65 55 65
2,0 60 85 70 85
2,5 - 100 - 100
MpnMeyvaHus

1 3HaueHuns ONS TWH U CYTTTIMHKOB C nokasaTteneM Tekyyectn 0,5 <1, <0,75wu
cyneceri npu 0,5 < I} < 1,0 npuHMMaloT no rpade "rMnmHUCTbie rpyHThI" C BBEAEHMEM
kKoadbduumeHToB cooTseTcTseHHO 0,85 1 0,7.

2 3Ha4yeHus ANs NblNeBaTblX NECKOB NPUHMMAIOT KaK As NEeCKOB CpefHen KPYnHOCTH
M Menkux ¢ koadpobuumneHtom 0,85.



MpunoxeHue E

(pekomeHayeMmoe)
MpeaenbHble aedopMaunm OCHOBaHWUM
Tabnnua E.1
MpepenbHble AedopMaLUnm OCHOBaHWUM
OTHoCUTenbHas
CoODY>KEHUS pa3HOCTb CpenHss (B
Py ocanok KpeH ckobKax
u MaKcuMMasbHas
(As/L), Smax,u) OCagKa, CM
1 Mpon3BOACTBEHHbIE U FpaXKAaHCKue
OLHO3TAXHbl€ N MHOMO3TAXHbl€ 3aHuns C
MOJTHbIM KapKacoM:
KenesobeToHHbIM 0,002 - (10)
TO X€, C YCTPOMCTBOM Xee306€TOHHbIX
MOSICOB UM MOHOJIUTHbIX NEPEKPbLITUN, a 0,003 - (15)
TaKXe 34aHUS MOHO/IMTHOM KOHCTPYKLMU
CTanbHbIM 0,004 - (15)
TO X€, C YCTPOMCTBOM Xe1e306€TOHHbIX 0.005 ) (18)
MOSICOB MM MOHOJTUTHBIX NEPEKPbLITUI !
2 34a@HNA U COOPYXEHUS, B KOHCTPYKLMNSIX
KOTOPbIX HE BO3HUKAKOT YCUINS OT 0,006 - 20
HepaBHOMEPHbIX 0CaZ0K
3 MHoroaTaxHble 6eckapKacHble 34aHus C
HECYLUMMUM CTEHAMU U3:
KPYMHbIX NaHenemn 0,0016 0,005 12
KPYMHbIX 6/I0KOB UM KNPMUYHOW KNagku 6e3 0,0020 0,005 12
apMMpoBaHus
TO XXe, C apMUPOBAHMEM, B TOM YuC/Ee C
YCTPOIACTBOM >Kene306eT<3HHb|x MOsICOB Un 0,0024 0,005 18
MOHOJIMTHbBIX MEePEKPbITUI, @ TaKXe 34aHus
MOHOJIMTHON KOHCTPYKLNKU
4 CoOopyXeHuns aneBaTtopos U3
Kene306eTOHHbIX KOHCTPYKLWNA:
pabouee 34aHNE U CUIOCHBLIN KOpPNYC
MOHOIMTHON KOHCTPYKLMUM HA OLHOM - 0,003 40
dyHOAMEHTHOM NnuTe
TO Xe, COOPHOM KOHCTPYKLMUMN - 0,003 30
OTAENbHO CTOSILMN CUTOCHBIN KOpMycC ) 0.004 40
MOHOJINTHON KOHCTPYKLNMN !
TO Xe, COOPHOM KOHCTPYKLMUMN - 0,004 30
OTAeNbHO cTosLee paboyee 3a0aHme - 0,004 25
5 ObiMoBbIe Tpy6bbl BbiCOTOM H, M:
H <100 - 0,005 40
100 < H< 200 - 1/(2H) 30
200 < H <300 - 1/(2H) 20
H > 300 - 1/(2H) 10



6 XecTkune coopyxeHus Bbicoton go 100 M,
KpOMe yKa3aHHbIX B N03. 4 n 5

7 AHTEHHblEe COOpPYXEHUSA CBA3MU:

- 0,004 20

CTBOJ1bl MQ4YT 3a3€MJ/IEHHbIE

- 10,002 | 20

TO €, 3/IEKTPUUYECKN U30/INPOBAHHbIE

- 10,001 | 10

6alluHn paano

0,002 - -

6allHM KOPOTKOBOJ/IHOBbIX paAnMOCTaHLUNM

0,0025 - -

6awwHn (oTaenbHble 610KN)

8 Onopbl BO3AYLIHbIX TMHUNA
aneKkTponepenayn:

0,001 | - -

MPOMEXYTOYHbIE MPpAMbIE

0,003 0,003 -

aHKEpPHbIE N aHKEPHO-YNoBbIE,
NMPOMEXYTOUHbIE YITIOBblE, KOHLIEBbIE, NOPTasbl
OTKPbITbIX pacrnpeaenuTenbHbIX YCTPONCTB

0,0025 0,0025

crneunanbHble NepexogHble

MpnMeydaHus

0,002 0,002 -

1 MNMpepenbHblie 3Ha4YeHUS OTHOCUTENBHOrO npormba 34aHuni, yKkasaHHbIX B N03. 3,
npuHuMmatoT pasHbiMu 0,5(As/L),, a OTHocuTenbHOro Bbirmba - 0,25(As/L),.

2 Mpwn onpeneneHnmn OTHOCUTENBHOM pa3HOCTU 0cadokK (As/L), B no3. 8 HacTosLwero
NpuUNoXeHus 3a L NpuHUMaloT pacCcTosiHMe Mexay ocsiMU 6/10KoB yHAaMEHTOB B
HanpaB/IEHNN FOPU30OHTaIbHbIX Harpy3oK, a B onopax C OTTSAXXKaMu - pacCTosstHUE Mexay

OCAMM CXKaToro qJYHD,aMEHTa M aHKepa.

3 Ecnn ocHoBaHMe COXEeHO ropu3oHTanbHbIMKU (C YK/IOHOM He 6onee 0,1),
BblAEPXXAHHbLIMU MO TOJILLMHE CNOSIMU rPYHTOB, NpeAefbHble 3HaYEeHNS MaKkCUMasibHbIX U
CpefHUX 0cafokK gonyckaeTtcs yBenuymeaTtb Ha 20%.

4 MNpeaenbHble 3HaYEeHUs! NoAbEMA OCHOBaHMS, CIIOXKEHHOIO HabyxaloWwnMN rpyHTamu,
[lOMYyCKaeTCcsl NPUHUMaTb: MakcuMMaslbHbii N CpeaHnit NoabeM B pasmepe 25% u
OTHOCUTESIbHYI0 PA3HOCTb 0CafoK B pasMepe 50% COOTBETCTBYHOLWMX NpeaesbHbIX
3HayeHui gecdopMaunii, NpUBEAEHHbIX B HACTOSLLEM MPUIOXEHUM, @ OTHOCUTENbHbIN

Bbirnb - B pasmepe 0,25(As/L),.

5 [na coopyXeHWin, NepeuyncnieHHbiX B No3. 1-3, ¢ pyHAaMeHTaMn B BUAE CMJIOLWHbIX
NAUT NpefesbHble 3HAaYeHUs cpeaHMX 0CaZloK AOoMNyCcKaeTcs yBenmumBaTb B 1,5 pasa.

6 Ha ocHoBe 0606LLeHMs OnbiTa MPOEKTUPOBAHNS, CTPOUTENLCTBA W 3KCMyaTaumm
OTAE/NbHbIX BUAOB COOPYXXEHUIN [OMYyCKAeTCsa NPUHUMaTb NnpeaesibHble 3Ha4YeHuns
nedopMaLmii OCHOBAHWUSA, OT/INYAIOLMECS OT YKA3aHHbIX B HACTOSALLEM MPUTOXKEHUN.

MpunoxeHune X

(pekomeHayeMmoe)

POU3MKO-MeXaHNYeCcKne xapakTepmMcTUKn opraHo-MUHepasabHbIX 1 OpraHNYeCcKmnX rpyHToB

XK.1 3HaueHuns XxapakTepuCTUK rpyHTOB, NpuBeaeHHble B Tabnuuax XK.1-X.4, gonyckaeTcs
WMCNOoMb30BaTh ANS NpeaBapuTeNlbHON OLEHKU OCHOBAHWM, CNOXEHHbIX U3 OpraHo-MUHepasbHbIX U
OpraHnyecKkux rpyHTos (cMm. 6.4.7).

Tabnuua X.1

CpenHue 3HaueHnst GU3MKO-MeXaHNYECKNX XapaKTEPUCTUK OTKPbITOro Topda



3HauyeHne nokasaTenisi Npu CTerneHn pasnoxeHus Dy,

m%/roa

%
lMoka3saTesnb
BEPXOBOIro HM3WHHOIO
5-20 | 21-30 | 31-40 > 40 | 5-25  26-40 | > 40

BnaxHoCTb, COOTBETCTBYOLLAs
MOSIHOMY BOAOHACHILLEHUNIO Wgat, 14,5 | 12,5 | 11,8 | 10,0 | 11,5 7,5 5,8
OONV eANHNLbI
MAOTHOCTb YacTuu Topda ps, r/cm® | 1,62 1,56 1,49 1,40 1,58 1,51 1,5
Moaynib ApopMaLMM NPU MONHOR | 44 | g 15 | 923 | 0,25 0,15 0,24 0,31
BnaroemMkoctu E, Mlla
goaqaqmu,meHT 60KOBOIro AaBJieHUS 0,12 0,19 0,28 0,35 0,22 043 0,50
KoaddbuumeHT KoHCONMaaumm c,, 10 5 5 1 5 5 1

Tabnuua X.2

CpenHue 3HaYeHns pU3nNKo-MexaHMYeCKMX XapaKkTepucTuk norpebeHHoro Topda

3HayeHusa rnokasaTesns npu CTerneHn pasnoxeHus Dyq,
[MokazaTtenb %
20-30 31-40 41-60
MAOTHOCTb FPyHTa p, r/cm’ 1,0 1,05 1,2
ﬂJ‘IOT?"HOCTb YacTuL rpyHTa ps, 1,5 1,60 1,80
r/cm
MpupoaHasa BNaXXHOCTb W, 40NN 3,0 2.2 1,7
eaAVHNLbI
KoaddurumeHT nopncTocTu e 5,5 4,0 3,0
Yron BHyTpeHHero TpeHus ¢, rpaj 22 12 10
YaenbHoe cuenneHune ¢, klla 20 25 30
Moaynb gedopmauum E, MMa 1,1 2,0 3,0
KoaddpurumeHT 60K0BOro 0,24 0,28 0,32
AaBneHuns §
Tabnuya X.3
CpenHue 3Ha4vyeHma moayns agedopmaunm nnos
nn KoadhdunumeHT nopuctoctn e Moaynb aedopmaumm E, MMa
. 0,8 5,1
Cynec4aHbIi
1,2 3,3
. 0,9 2,0
CyrnmHUCTbIN
1,6 1,2
. 1,2 1,6
MUHNCTBIN
2,0 0,8

Tabnuuya X.4



3HayeHusa PU3MKO-MEXaHNUECKMX XapaKTEPUCTUK canponenei

CozepxaHue BeLlecTs BnaxkHocTs | | 1OTHOCTE
Tun saneradus Pa3zHOBMAHOCTL W. 05N vactuy,  [KoadduumeH
canponeneit | OPFaHMYECKUXKapBOHaTHbIX ' A rPYHTa ps, |MOPUCTOCTY ¢
Iom, % CaCO3, % €ANHULIBI I'/CM3
O3epHble | MuHepanbHble 10-30 30 1,5-4,5 2,0-2,5 E
noa CpeaHemuHepanbHble  30-50 30 3-6 1,8-2,0 ¢
cnoem
HeynnoTHeHHble | BoAbI CnaboMuHepanbHble > 50 30 6-20 1,4-1,8 1
B NPMPOAHOM -
3aneraHmun BonoTHble MuHepanbHbie 10-30 30 1,2-3,7 2,0-2,5 4
noAa CpeaHemuHepanbHble  30-50 30 3-6 1,8-2,0 g
cnoem
Topda CnaboMuHepanbHble 50-80 10-30 6-12 1,4-1,8 1
YNnoTHEHHbIE B
npUpoOAHOM MunHepanbHble 10-30 30 0,5-1,8 2,0-2,5 1,4-3
zaneraHMM (03epHo- CpenoHeMuHepanbHble,  30-50 30 1,5-2,5 1,8-2,0 3-5
OJIOTHbIE NOA C/I0EM
MUHEpanbHbIX CnaboMuHepanbHble > 50 30 1,5-3,0 1,4-1,8 4-6
HaHOCOB)
Mpunoxenne N
(pekomeHayeMmoe)

dOU3MKO-MeXaHNYEeCKNE XapaKTEPUCTUKN 3/TH0OBUASTbHBLIX FPYHTOB

M.1 3HaueHns xapakTepuCcTUK rpyHToB, npueBeaeHHble B Tabamyax WN.1-U.3, ponyckaercs
WUCNosib30BaTh ANSA NpeaBapuUTesibHON OLEHKWU OCHOBaHMM, COXEHHbIX U3 3TUX rpyHTOB (CM. 6.5.9

M 6.5.12).

Tabnuua N.1

CpenHune 3HayeHus cbmsmqecxmx XapaKTepUCTUK 1 npeaena npo4YyHOoCTn Ha OAHOOCHOE CXaTue B
BOAOHACLILWEHHOM COCTOSAHUWN R. 3/110BMaANIbHbIX CKaJlbHbIX FPYHTOB MarMaTuU4ecKux nopos

Pa3HOBUAHOCTb XapaKTepucTukm an0BMabHbIX CKalbHbIX FPYHTOB MarMaTu4eckmnx
3M110BMANbHbIX nopoA
rPyRTOR Mo MnoTHoCTb KoadduumeHT CreneHs
cTenexm e P nopUCTOCTI € R., MMa pasMsaryaemMocTv B
BbIBETPENOCTH BoAe
CnaboBblBeTperble Bonee 2,7 MeHee 0,1 Bonee 15 Hepasmdardyaemble
' mn aKTU4ecKku
BbiBeTpenble 2,5<p<2,7 0,1<e<0,2 5<R.<15 P
HepasMsardyaemole
CunbHoBbIBETPENbIE | 2,2 < p<2,5 bonee 0,2 MeHee 5 Pasmsaryaemble

Tabnuua N.2

3Ha4yeHunsa npegena nNpPoYHOCTM Ha OAHOOCHOE CXKaTme B BOAOHAChIWEHHOM COCTOSAHUN R
3TI0BMAJIbHbIX CKaJiIbHbIX TPYHTOB O0CaA0O4YHbIX CLEMEHTUPOBAHHbLIX MOpoAa

CreneHb
BbIBETPENOCTU Ky

3HaueHuna R, MMa, ans antoBUanbHbIX 0CaA0YHbIX CKaNbHbIX
rpyHTOB




AprunanTbl 1 MecyaHnku c npeobnaaaHneM LieMeHTa

aieBposinThI FUHWUCTOrO KapboHaTHOro
1>k, >0,95 12-20 30-50 50-95
0,95 > ky > 0,9 ' 8-12 ' 15-30 ' 30-50 '
0,9 > k., >0,85 5-8 7,5-15 10-30
0,85 > kg > 0,8 ' 2,5-5,0 ' 5,0-7,5 ' 5-10
MeHee 0,8 MeHee 2,5 MeHee 5 MeHee 5
Tabnuua N.3

3HaueHunsa moayns ,u,ed:opMau,MM pa3HOBMD,HOCTel7I 31I0BUaNTIbHbIX prrIHOO6J'IOMOLIHbIX FPYHTOB

3HayeHunsa moaynsa gedopmaumnn E, MMNa, npn MCXoaHbIX
obpasyrwmnx nopogax
PasHoBMAHOCTL
MarMaTUyeckmx m
KPYMNHOO6/10MOYHbIX 0Caf04YHbIX CLEMEHTUPOBAHHbIX
MeTamMopdUnUyecKknx
rPYHTOB
COAEpXaLImX 6eckBapLeBbIX necyaHmKu apruanvTel u
KBapuy, aneBpoOSIUTHI
nbi6oBble He meHee 60 He meHee 50 He meHee 50 He meHee 40
Lliebenmcrbie 40-60 35-50 40-50 35-40
BbIBETpEsblE
LLlebeHuncro-
ApEeCBsiHblE 30-40 25-35 30-40 20-35
cnabosbiBeTpenble
ApecssHbie MeHee 30 MeHee 25 MeHee 30 MeHee 20

CUNBbHOBbIBETPESbIE
MpunoxeHne K
(pekomeHayeMmoe)

Pacuet CbYHD,aMEHTOB B BbITpaM6OBaHHbIX KOTJZiIoBaHax no HecyUJ,el7| CrnocobHOCTH N O0CaaKaM
OCHOBaHuM4A

K.1 YanuHeHHble dyHAaMeHTbl B BbITpaMboBaHHbIX KOTNoBaHax (12.7.1) paccynTbiBalOT No
HecyLen cnoCOBHOCTU rpyHTa OCHOBaHMs ncxoas us ycnosus (5.25), B KOTOPOM pacyeTHYto
HEeCyLLYl0 CrTOCOO6HOCTb TPYHTa OCHOBAHMUS, Ha3biBaeMylo B AasibHENLLEM HeCyLlen CrrocoO6HOCTbIO
dyHoameHTa F;, onpegensatot no K.2-K.6, KoadpdUUMEHT y. NPUHUMAIOT paBHbIM 1, a y, - paBHbIM
1,4 npu onpepeneHnn HecyLwen CnoCcobHOCTM pacyeToM M paBHbIM 1 - MO AAHHBIM UCMbITAHWN
OnbITHbIX YHAAMEHTOB CTaTuyeckon Harpyskon (K.12).

K.2 Ons yannHeHHoro ¢yHAaMeHTa B BbiITpaMboBaHHOM KOT/IOBaHE C YLWMPEHHbIM OCHOBaHMEM
(pucyHok 12.36) pacyeTHYI HecyLlyto cnocobHOCTb Ha BEPTMKAlIbHYO HarpysKy onpeaenstoT Kak
HanMeHbLlee U3 3HAaYEeHUN HecyLen cnocobHoCTH:

- M0 XXECTKOMY MaTepwuasy, BTpaMboBaHHOMY B AHO KOT/IOBaHa;
- MO IPYHTY YrMJ/IOTHEHHOW 30Hbl;
- MO rPYHTY NMPUPOAHOrO CNOXEHMUS, NOACTUNAIOWEMY YITJIOTHEHHYIO 30HY.

Mpwn 3TOM A/19 NPOCaZl0OYHOr0 rPyHTa PacCMaTPUBAETCHA COCTOSSHUE ero NosIHOro 3aMavynBaHus.



K.3 Hecywyto cnocobHocTb pyHAameHTa Fry, KH, No xecTtkoMy maTepuany, BTpamMboBaHHOMY B
AHO KOTNoBaHa, onpeaensioT no dopmyne

Fii = vcFeA, (Kl)
rae y. - kKoadbduumeHT ycnosuii pabotel dyHAaMeHTa, NPUHMMAaeEMbIA paBHbIM 1;

F. - mMapaMeTp XeCcTKoro matepmarna, npuHmMaemblii paBsHbiM 10000 klMa gns kectkoro 6eToHa,
webHa u rpasmsa n 5000 klMa - ong KPYNHOro necka;

A - NNOWaAb HUXKHEro ceyeHns dyHaaMeHTa, M2,

K.4 Hecyuwyto cnocobHoCcTb pyHAameHTa Fr, KH, Mo rpyHTY YNMIOTHEHHOM 30HbI ONMpPeaenstoT no
dopmyne

Fro = RApr + dpum(Yclfw + YCZE.vFiE)I (KZ)

rae R, - pacyeTHoe conpoTuBneHue, kla, yn/i10THEHHOro rpyHTa nog BTpaMboBaHHbIM B AHO
KOT/I0BaHa XeCTKMM MaTepuasioM, onpeaensiemoe no tabnuue K.1;

Apr - NNoWaab NornepeyHoro cevyeHns yWwuUpeHHOro OCHOBaHMSA U3 XeCTKOro Matepuasna B MecTe

2.
ero Hanbonblero ylnpeHus, m;

W; - NepUMETP MOMEepPEYHOro cevyeHunss pyHAaMeHTa B ero cpeiHen YyacTu, M;
dp - cM. pucyHok 12.3, 6;

fu - pacyeTHOe conpoTUB/IEHNE TPYHTa Mo 60K0BOK NOBEPXHOCTU dyHAaMeHTa, kla,
npuHMMaemoe no Tabnuue K.2;

Ye1 - KO3 PUUMEHT ycrnoBuin paboTbl rpyHTa No 60KOBOK NOBEPXHOCTU DYHAAMEHTA,
npUHMMaeMbin pasHbiM 0,8;

Ye2 - KO3 PUUMEHT ycrnoBun paboTbl, NpMHMMaeMblin paBHbiM 0,5;
& - KO3 PUUNEHT, NpUHUMaeMbIn paBHbiM 0,8;

i - YKNIOH 60KOBbIX CTEHOK (DyHAAMEHTa B A0NSAX eANHWNLbI, OnpeaensieMblii Kak OTHOLWEHNE
MoJslypasHOCTU CTOPOH MOMEPEYHOr0o CEYEHUS B BEPXHEN N HMXKHEN YacTax yHAaMeHTa K BbICOTE
dyHAamMeHTa, Ho He 6onee 0,025;

E - Mmoaynb aecdopmMaumnmn BepxXHEro cnos rpyHTa, kla, 3aneratouero B npeaenax HakIoHHOM
yactu dyHaaMeHTa (48 NpocafoyHbIX rpyHTOB 3HadeHue E onpeaensoT no pesysbTatam
NCNbITAHUIN FPYHTA MNPUPOAHOIO C/IOXEHMUA B BOAOHACHILLEHHOM COCTOSHUM MPU U3MEHEHUM
[laBfIEHUS HA MPYHT OT HYNA A0 HavaslbHOro NpocaAo4yHOro AaBfieHus).

MpumeuaHue - Mpu onpeaeneHnn nokasartens Tekydyectu I, B Tabnunuax K.1 n K.2 3HaueHne
NMPUPOAHON BNIAXHOCTU W NPUHMMAIOT PaBHbIM:

1,1w, npn w < wp;
W, HO He MeHee 1,1w, Nnpu w > wy;
1,2w, Npn yBNaxxHeHMM rPyHTOB B NpoLIecce BbITPaMbOBbIBaAHMA.

K.5 Hecywyto cnocobHocTb dyHAaMeHTa Fr, KH, N0 rpyHTY NpUpoOAHOIro CAOXeHus,
noACTUNAOLWEMY YIMJIOTHEHHYO 30HY, onpeaenstoT no gpopmyne



Fes = Yc[ RA; + dpum(Yclfw + Ycz‘f_;riE)]r (K3)

roe - KO3(PPUUMEHT yCNoBUMN paboTbl NOACTUNAIOWENO HEYMIOTHEHHOIO FPYHTa, NMPUHMMAEMbIN
no Tabnuue K.3;

A, - niowWwaab NONepeYHoOro CeYeHns ynaoTHEHHOM 30HbI B MecTe ee Haubonbluero pasmepa, M?;
Yer Yeis Ye2, & - TO Xe uTo U B dopmynax (K.1) u (K.2);
dp, Um, fm, i, E - TO e uTto 1 B popmyne (K.2);

R - pacyeTHoe conpoTMBEHWE MOACTMAIOWErO C/l0s IPpyHTa, KlMa, onpeaensieMoe ans
HenpocaAo4YHbIX FPYHTOB MO nogpasaeny 5.5, a Ans NpocagoYHbIX TPYHTOB - Mo dopMye

R = (psi - 029 + 0050)a. (K.4)
roe pg - Ha4aJibHOE nNpocaao4yHoOE AaBJieHUeE, Kﬂa;

Gzg W Gzg,0 - HAaMPSXKEHUSI OT COBCTBEHHOMO BECa MPYHTa COOTBETCTBEHHO Ha KPOB/e
NOACTUNAIOLEroO C/I0S1 U Ha OTMETKe 3a5oXeHns dyHaameHTa, kMa;

o - Koa(pdumumeHT, npuHNMaeMmbli no Tabnuue 5.6.
K.6 Ana yanuHeHHbIX dyHAaMeHTOB 6€e3 yLnpeHns HecyLyo cnocobHOCTb OnpeaensoT:

- MO rPYHTY YNAOTHEHHOM 30HbI - Mo dopmyne (K.2), B KOTOpYt BMecTo A, cneayeT NoACTaBNATb
naowanb Ce4eHUs KOT/I0BaHa NoHM3y;

- N0 FPYHTY NPUPOAHOIro CAOXEHUS, NOACTMUAAOWEMY YINIOTHEHHYIO 30HY - no ¢opmyne (K.3), B
KOTOpOM A - naowanb Npoekunm ynaoTHEHHOM 30HbI, onpeaensemas c yyetom 12.7.7.

K.7 Hecylyto cnoCO6HOCTb rPYHTOB OCHOBaHUSA (PyHAAMEHTOB B BbITpaMb0OBaHHbIX KOT/I0BaHax ¢
YWWNPEHHbLIM OCHOBAHMEM Ha FrOPU30HTasIbHbIE HAarpy3kn U MomeHTobl F,, KH, onpegensaioT no
dopmyne

I:h = Ynfnbmdpl (KS)

rae v, - KoadpdhuumeHT ycnosmin paboTtbl, NpuHUMaeEMbIii paBHbiM 0,8;

f, - ropM3oHTaNbHas coCTaBnsoWas peakTMBHOIo OTnopa rpyHTa, kla, onpeaensieMas no
dopmyne (K.6);

b; - To xe, uton B 12.7.1;
dp, - To xe, uto 1 B hopmyne (K.2).

K.8 Fopu30oHTaNbHYO COCTaBAOLLYIO peakTUBHOro oTnopa rpyHTa fu, kMa, no yrn/i10THeHHbIM
60KOBbIM CTEHKAM BbITPaMb60BaHHbLIX KOT/IOBAHOB A/11 MOHOMUTHLIX (PyHAAMEHTOB, 6E€TOHUPYEMbIX
Bpacnop, NpUHMMaOT paBHO

fh, = a + bon, (K.6)
roe a u b - koadbduumneHTbl, COOTBETCTBEHHO paBHble: a = 60 klMa; b = 0,4;

or - CpefHee BepTMKanbHOE Hanps)XeHne B cedeHnn yHaameHTa Ha rnybune 0,5d,, kMa.



Tabnuua K.1

rny6uHa ot PacueTHble CONPOTUBNEHUS yIMT/IOTHEHHbIX TPYHTOB MNpU
MOBEPXHOCTU A0 BTpamMboBbIBaHWN B AHO KOT/IOBaHa XeCTKOro matepuana R, kMa,
HW3a YLUMPEHHOrO npu nokasatene Tekyyectu I, paBHOM
OCHOBaHuA, M 0 0,1 0,2 0,3 0,4 0,5 0,6
2 6500 2900 2000 1400 900 700 500
3 7500 4000 3000 2000 1200 1100 600
4 8300 5100 3800 2500 1600 1250 700
5 8800 6200 4000 2800 2000 1300 800
6 9250 6550 4150 3050 2100 1350 825
Tabnuua K.2
CpeaHsisi rny6uHa PacueTHble CONPOTUBNEHUS rPYHTOB N0 6OKOBOM NOBEPXHOCTU
PacroNoXeHs dyHaameHTa f,, KlMa, Npu nokasarene Teky4yectu I, paBHoM
cnosA rpyHta, m 0,2 0,3 0,4 0,5 0,6 0,8 1,0
1 35 23 15 12 8 4 2
2 42 30 21 17 12 5 4
3 48 34 25 20 14 7 5
4 52 38 27 22 16 8 5
5 56 40 29 24 17 8 6
6 58 42 31 25 18 8 6
Tabnuua K.3
FnybuHa TpamboBaHusa d,, M 2 2,5 3 3,5
1 1,2 1,4 1,6

KoadduruymeHT ycnosuin paboTbl

K.9 lMpu pacuyete OCHOBaHUI yHAAMEHTOB B BbITpaMbOBaHHbIX KOT/I0BaHax no gedopMaumam 3a
pacyeTHOe COMpoOTUB/IEHNE rPyHTa OCHOBaHUA Ryz) MPUHMUMAIOT MUHMMAIbHOE U3 3HAUYEHWIA:

R;, onpeaensaemMoro ¢ UCNob30BaHMEM NPOYHOCTHbBIX XapaKTEPUCTUK ¢y U C;p YMIOTHEHHbIX
rPYHTOB B BOAOHACLILLEHHOM COCTOSIHUN;

R,, onpenenseMoro ncxoasa ns3 AaBneHUs Ha noacCTUAaoLWmnin YMNJIOTHEHHYO 30HY I'PYHT
NMPpUpPOAHOIro CNoOXeHn4.

Mpwn 3TOM MakcMManbHas BEIMUYMHA PACHYETHOIO COMPOTUBIEHMS FPYHTA OCHOBaHUA PyHAAMeEHTa
B BbITPaMb0OBaHHOM KOT/IOBaHe R,y He A0/IKHA NpeBbllWaTh Npeae/ibHOro 3HaYeHns,
yCTaHaB/IMBaeMoro B 3aBMCMMOCTU OT LUMPUHbI PyHAaMeHTa b, Ha rnybuHe 0,5d, n pasHoro: 0,5
MMa npu b, < 0,8 M; 0,6 MlMNa npu b; < 1,4 M; ANg NPOMEXYTOUHbIX 3Ha4YeHuI b, NnpeaenbHoe
3HaveHue Ry onpeaensatoT nHTeprnonsaumen.

K.10 Ocapkun cTonbyaTblX U IEHTOYHbIX (DYHAAMEHTOB B BbITPaMB0OBaHHbIX KOT/IOBaHaX 6e3
YWMpPEHUs1 onpeaensoT No CXeMe ABYXC/I0MHOro OCHOBaHWS, COCTOSILLErO U3 YIT/JIOTHEHHOIO CIoS
rpyHTa TonwmHon hy = 1,5b; 1 noacTunatowero rpyHTa C MCNosib30BaHNMEM COOTBETCTBYIOLWMX
3HauyeHui Moaynsa aedopmaumu. MNpu 3TOM AN NPOCAAOYHbIX MPYHTOB UCMOJb3YIOT MOAY/ b
AedopMaumm rpyHTa B BOAOHAChILEHHOM COCTOSIHWMM, KOTOPbI AN MOACTU/IAIOLWErO Cos



MPUHNMAIOT B MHTEPBANE UIMEHEHUNA AaBJIEHNA OT HyNA A0 Ha4a/IbHOro Npocaao4yHOro gaBeHUA
Psi-

PacueTt ocafok NeHTO4YHbIX HdyHAAMEHTOB NPOU3BOAAT C YHYETOM B3aUMHOI0 BAUAHUSA ABYX
cocegHnx dyHAaAMeHTOB (MO OAHOMY C Ka)XAOM CTOPOHbI).

K.11 Ocagkun pyHAAMEHTOB B BbITpaMb0BaHHbIX KOT/I0BaHaX C yLWMPEHHbIM OCHOBaHNEM
onpegenstoT no K.10 6e3 yyeTa cxaTUs XXECTKOro MaTepuasna, BTpaMboBaHHOIo B AHO KOTJ/IOBaHa.
PasMepbl pyHAaMeHTa NPUHUMAOT paBHbIMW pa3MepaM MOMNepPeYHOro CEYEHUS yLIWMPEHHOrO
OCHOBAHUS M3 XECTKOro MaTtepuana B MECcTe ero HambosblUIEro ywnpeHus. My6uHy 3anoxeHus
byHAaMeHTa NPMHMMAIOT Ha OTMETKE HU3a YLMPEHHOM YacTu.

K.12 Hecyuwas cnoco6HOCTb hyHAAMEHTOB B BbITpaMB0OBaHHbIX KOT/IOBaHax MOXET 6bITb
onpeaeneHa no pesynbTaTaM NosiEBbIX UCMbITAHNI BEPTUKAIbHBIMU CTaTUYECKUMW HArpy3KaMu.

3a HecyLwyto cnocobHoCTb yHAaMeHTa F: MpuHMMAlOT HarpysKy, Npu KOTOPOW ocajka
WCMNbITbIBAEMOro pyHAAMeEHTa A, MM, AOCTUraeT 3Ha4YeHUs, onpeaensieMoro rno gopmyne

A=¢ ,(K7)

roe - NpeaencHas cpeaHss ocagka dyHAAMeEHTa MPOEKTUPYEMOIrO COOPYXEHUS, MM,
Ha3Ha4yaeMasl B COOTBeTCTBUU C TpeboBaHuaMm 5.5.46-5.5.50;

& - koadbpuumneHT nepexona oT NpeaenbHol cpeaHen ocaakm dyHAaMeHTa NPoOeKTUpyeMoro
COOpYXEeHMS K ocagke onbITHOro dyHAaMeHTa.

3HayeHne & NPUHUMALOT PaBHbIM:

- Anga pyHaameHToB 6e3 yimupeHHbiX OCHOBAHMIN NpU X LWNPUHE B CpeaHeM ceveHun b, < 1,2 m &
=0,2,anpu b, > 1,2m¢ =0,3;

- Ana yHA4aMeHTOB C YWMPEHHbIM OCHOoBaHueM & = 0,3;

- AN parMeHToB NEHTOUYHbIX PYHAAMEHTOB, COCTOSALMX HE MEHEe YeM U3 Tpex PyHAAMEHTOB, &
=0,3;

- ONS OTAeNbHbIX QYHAAMEHTOB, BXOASALWMX B COCTaB JIEHTOUHbIX pyHAaMeHToB, & = 0,2.
MpunoxeHune J1
(cnpaBo4Hoe)

OCHOBHble 6yKkBEHHbIe 0603Ha4YeHuUs

KoacdurumeHTbl HaaeXHoCTH

e - M0 Harpyske;
Ym - Mo Matepwmany;

Ya - N0 IPyHTY;

Yn - MO Ha3Ha4YeHMUI0 COOPYXEHUS;
Ye - KO3(pDUUNEHT ycnosuin paboTbl.

XapaKTepuCTUKN rpyHTOB

- cpeaHee 3Ha4YeHNE XapaKTeEPUCTUKN,

Xn - HOpMaATUBHOE 3HA4YEHUE;




- pacyeTHOE 3Ha4YeEHUNE,;

AOBEPUTENIbHAA BEPOATHOCTb (O6eCI'Iel-IeHHOCTb) pac4yeTHbIX 3Ha4YeHun;

- NJIOTHOCTb;
Pd - MJIOTHOCTb B CYXOM COCTOSIHWUU;
Pbf - MJIOTHOCTb 06paTHOM 3acCbINKU;
e - KO3 PUUMEHT NOPUCTOCTH;
w - BJT@XXHOCTb NMpuUpoaHas;
Wy - BJI@XXHOCTb Ha rpaHuue naacTUMYHOCTU (pacKkaTbiBaHUS);
W, - BNIAXXHOCTb Ha rpaHuLe TeKy4yecTu;
Weq - KOHeYHas (YCTaHOBMBLUAACS) BNAXHOCTb;
Waat - BJI@XHOCTb, COOTBETCTBYIOLWAs NOTHOMY BOAOHACHILLEHUIO;
Wy - Ha4anbHas Npocago4vHas BaXKHOCTb;
Wsy - BJT@XXHOCTb HabyxaHus;
Wsh - BJIAXXHOCTb Ha npejene ycaaku;
S, - CTeneHb BNAaXHOCTH;
I - MokasaTesib TeKy4YecTu;
Y - YAenbHbIM BeC;
Ysb - YAEsNbHbI BEC C YYETOM B3BELUMBAIOLWIErNO AENCTBUS BOAbI;
Psi - Ha4anbHOE NMpocajo4yHOEe AaBJieHMUE;
Dsw - AaBfieHne HabyxaHus;
€| - OTHOCUTENbHAst MPOCaA0YHOCTb;
Esw - OTHOCUTeNbHOE HabyxaHue;
€sh - OTHOCUTENbHAas NMHEeNHasa ycaaka;
Eof - OTHOCcuTenbHoe cyddho3nOoHHOE CcxKaTue;
oT - OTHOCUTENbHOE CoAepXaHne OpraHMYecKoro BeLLecTBa;
Dpg - CTeneHb Pa3/ioXeHMs OpraHM4yecKkoro BeLLecTBa;
o - yAenbHoe cuenneHune;
0] - Yro/sl BHYTPEHHEr0 TPEHUS;
E - Moaynb aedopmaumu;
\Y - KoadduumneHT lNMyaccoHa;
R, - npeaen NpoYHoOCTU Ha OAHOOCHOE CXaTue CKasibHbIX FPYHTOB;
Cy - KO3dhPULMEHT KOHCONMAaaLUUNn.
Harpyskun, Hanpsi)xeHusi, CONpoTUBIEHNS
F - CUNa, pacyeTHOe 3Ha4YeHune Cubl;
- CWa Ha eauMHuLY AJNHbI;

F,, F, |- BepTukanbHasi 1 ropn3oHTaNbHas COCTaBSOLWMNE CUNbI;
Fou Foo | CUNbl, AENCTBYOLWME MO NJIOCKOCTU CKOSIb)XXEHUSI, COOTBETCTBEHHO

. " |capuratowme n yaepxmparwuwme (akTUBHbIE U peaKTUBHbIE);
N - Cufa HopManbHas K nogolwse GyHAAMEHTa;
n - TO Xe, Ha eANHULY OJIUHbI;
G - cobCTBEHHbIN BEC DYyHOAAMEHTa;
o} - paBHOMEpPHO pacrnpezeneHHas BepTUKasbHas NpuUrpyska;
p - cpeaHee AaBfeHMe noj NoaowBon dyHAaAMeHTa;
c - HOpMaJsibHOE HaMnps)KeHUE;

KacaTes/IbHOE HarpshXeHune;




n - N36bITOYHOE AaBneHNe B MOPOBOM BOAE;

oy - BEpTUKANbHOE HOPMasibHOEe Hanps>XeHue CyMMapHoe;

G2q - TO Xe, OT cO6CTBEHHOIro Beca rpyHTa;

Oz - TO XXe, OT BHelWHel Harpy3ku (aaBneHns dpyHaaMeHTa);

R - pacyeTHOe COMpOTUB/IEHNE TPYHTA OCHOBAHUS,;

Ry - pacyeTHOe CONpOTUBNEHUE FPYHTa OCHOBAaHWUSA ANS NpeABapuUTebHOro
Ha3HayeHnsa pa3MepoB yYHAAMEHTOB;

F, - Cna NpeAebHOro CoNpOTUBEHUS OCHOBAHWUA, COOTBETCTBYIOWLASA
ncyeprnaHuio ero Hecyller cnocobHoCTH.

OedopmaLmm oCHOBAHUI U COOPYXXEHUN

- CpenHss ocagka OCHOBaHUS;

Sq| - Npocajka;

hsw - NOABbEM OCHOBAHUSA NP HabyxaHWK rpyHTa;

Seh - 0cagka OCHOBaHMSA B pe3ynbTaTe BbiCbIXaHUS HabyXLWero rpyHTa;

Sef - cydbdo3moHHas ocagka;

As - pa3HOCTb 0cagok (Npocanok);

i - KpeH dyHAaMeHTa (CoopyxXeHus);

9 - OTHOCUTENbHbIN Yo/ 3aKpyunBaHUs;

Up - TOpM30HTa/IbHOE NepeMeLLeHmne;

su - NpepenbHoe 3HayeHne agedopMaunm OCHOBaHUS;

Su.s - TO Xe, N0 TEXHONOrM4Yeckum TpeboBaHusaM;

Sur - TO €, N0 YCNOBMAM NPOYHOCTY, YCTONUYMBOCTU U TPELUMHOCTOMKOCTM

’ KOHCTPYKLMNA.
FeoMeTpuyeckne XxapakTepPUCTUKU

b - WMpMHa noaowsbl GyHAAMEHTA;

B - WWpWHa noasana;

by - WMPUHA UCTOYHUKA 3aMavymBaHms (3aMaunmBaeMon niowaan);

| - ANHa noAowWwBbl PyHAAMEHTa;

n = I/b |- cooTHOWeEHMe cTOpOH NoaowBbl dyHAAMEHTA;

A - naowaab NoAowWBbl hyHAAMEHT];

L - ANIMHa 34aHUS;

d, d. di| rnybuHa 3anoxeHus gyHaameHTa COOTBETCTBEHHO OT YPOBHS MAAHMPOBKMU, OT
NOBEPXHOCTU NPUPOAHOro penbeda 1 NnpuseaeHHas oT nona noasana;

dy - rnybuHa noapana oT YPOBHS MJIAaHUPOBKU;

d, de | rnybrMHa ce30HHOro NpoMep3aHns rpyHTa COOTBETCTBEHHO pacyeTHas U
HOpMaTUBHas;

dw - rnybuHa pacnosioXXeHus YpoBHSA NOA3EMHbIX BOA;

A = d/b |- oTHocuTenbHOe 3arnybneHve pyHaamMeHTa;

h - TOMLWMHA CNOS FPYHTA;

Hc - rnybmHa cxnMMaeMomn TOMLWN;

Hg - TONLWMHA CNOS MPOCaa0YHbIX FPyHTOB (NpocajoyHas Tonwa);

hg - TO/ILWUMHA 30Hbl MPOCAAKN;

hei.o - TO Xe, OT BHELUHEN HarpysKku;

hei.q - TO Xe, OT CO6CTBEHHOr0 Beca rpyHTa;

How - TONLWMHA 30HbI HabyxaHus;

Hsh - TO Xe, ycaaKu;




H; - TO/IWWHA BbIWETa4MBaeMon 30HbI;

z - rnybuHa (paccTtosiHMEe) oT noAowBbl MyHAAMEHTa;
gzjb - OTHOCcuTenbHas rnybuHa;

DL - OTMEeTKa NJ1aHUpPOBKMU;

NL - OTMETKa NOBEPXHOCTM NPUPOAHOro penbeda;
FL - OTMeTKa noAowsbl PyHAAMEHTA;

B.C - HVXKHSIS rpaHuua CKMMaeMOW TOSLWM;

B.SL - TO Xe, r1poCagoyHoOM TONLWM;

B.SW - HWXXHSAS rpaHuLa 30Hbl HabyxaHus;

B.SH - TO XX€&, 30Hbl YCaaKu;

WL - YPOBEHb MOA3EMHbIX BOA,.
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