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Beeneuue

B nocnennune JACCIATHIICTHUS C(])OpMHpOHiUIOCb 11 BCCbMa yCneuwHo pa3BHBACTCH HOBOC HanpapJaCHHE B
(hyHIaMEHTOCTPOEHIIT — YCTPOICTBO (DYHAAMEHTOB B YJIOTHEHHOM rpyHTe. K 3TOMY HanpasjieHUIO
OTHOCHTCS (DYHAAMEHTbI:

a) MCJIKOIO 3a70XKeHHsT — B BHITPAMOOBAHHBIX KOTJIOBAHAX; M3 3aOHMBHbBIX NYCTOTEAbIX 1 CNJIOLIHbIX
010KO0B. DTH (HyHIAMEHTbI YCTPABAIOTCH Pa3IHUHBLIX POPM 11 BHAOB, B TOM HUCIE C YILUPEHHBIM OCHOBA-
HHEM, HCCYILIMM CI0EM, CIMApeHHbIE, C KOHCOJSIMHU, JIEHTOUHbIE TPEPBIBUCTLIC, APOUYHbIE H AP.;

6) rnyboKOro 3a10XeHIsI, BBIMOAHAECMbIE M3 HAOMBHBIX CBail B MPOGUTHIX CKBAXKHMHAX C MOC/IEAYIOWNM
3aN0NHEHMEM 11X DETOHHOI CMECHIO, a TAKKE OObIYHbIE CTONOUATHIE, IEHTOMHBIE, TUIHTHbIC (DYHIAMEHTHI,
yCTPauBaeMble Ha YNIPOYHEHHbIX (MCKYCCTBEHHbIX) OCHOBAHHUSIX, BLIMTOJHAEMbIX TYyTEM NPOOHBKHA CKBaXHH
C nocAeayIol M HX 3al0THEHHEM HE TOJIbLKO MECTHBIM TPYHTOM, HO W XXKCCTKHUM IPYHTOBbLIM MaTEPUAJIOM C
YNIAOTHEHHEM TEM XKE NPOOHBHBLIM CHAPSIAOM.

Boicokasi addekTuBHOCTL npuMeHeHUs! CBaiiHbLIX (BPYHAAMEHTOB M3 HAOMBHbLIX CBaii B MpOGHTHIX
CKBaXHHAX, a TAKXE OCOOCHHOCTH B3aUMOAEHCTBUS CBait C I(PYHTOM OCHOBAHHS, TaK XK€, Kak U QyHIaMEH-
TOB B BbITPAMOOBAHHBIX KOTNIOBaHAX U M3 3a0UBHBIX 610KOB, ONPEAENAIOTCS U XapaKTepPH3YIOTCS TEM, UTO:

- B mpouecce NpoOMBKH CKBAaXWH BOKPYT M MoA HUMHU 00OpasyloTcsl YRJAOTHEHHbIE 30HbI TPYHTOB C
MOBbILLEHHBIMY 3HAYEHHAMH UX TPOYHOCTHBIX ¥ 1e(OPMALIHOHHBIX XapaKTePUCTHK;

- MyTeM BTPamOOBbIBAHUS B AHO NPOOUTON CKBaXXMHbI XECTKOTO MPYHTOBOTO MaTepuana Wi cyxoit
H6eToHHOI cMecH obpa3syeTcsl yIUMPEHHOE OCHOBAHUE JMAMETPOM, MPEBLIMIAIOLINM AMaMeTP CKBAKMHBI 10
1,5—2 pa3y,

- nepenaya Harpy3kH OT CBail Ha IPYHT OCHOBaHMsl KaK 110 UX NMOJOLIBE, TaK H 110 HOKOBOMH ITOBEPXHOCTH
MPOMCXOAUT BHAYaNE HA DoJice NPOUHbIf, @ 3aTeM MEHEE NPOUHbII TPYHTOBbBIH MaTep1an Npu ONHOBPEMEH-
HOM [OC/ICI0OBATENbHOM YBEJIHUEHUHU MUIOLLAAM B3aUMOAeicTBUA Oosiee MPOYHOro Marepuana ¢ MeHee
MPOUHBIM.

bnaroaapsi oTMeueHHOMY Bbille, HauDOJIEe TMOAHO NHCHOAb3YETCA Hecyulasi cnocOOHOCTb TPYHTOB
OCHOBaHHWsA W MaTepHana crBait. B YAaCTHOCTH, IO CPABHEHUIO C 3a0UBHBIMU KeNe300eTOHHLIMU CBastMH
yllenbHasg Hecyllas cnocoOHOCTh OeTOHa CBail B MPOOMTBIX CKBAXHUHAX € YILKPEHHBIM OCHOBAHUEM MOBbI-~
taetcst 1o 2—3 pa3.

OnHako WMpoKoe NPUMEHEHUE CBaHbIX (PYHAAMEHTOB M YHIPOUHEHHbIX OCHOBAHNH M3 HAaOMBHbIX
cBail B MpOOUTHIX CKBAXHMHAX CAEPXKNBAETCS BCACACTBUE OTCYTCTBUS MO HUM COOTBETCTBYIOLLNX PEKOMEH~
pauunit v TpeGoBaHUi MO NPOEKTUPOBAHUIO M YCTPOHCTBY 3TUX BUIOB (PyHAAMEHTOB U OCHOBAHMIl.

JlanHbli cTaHaapT pa3paboTaH:

B COOTBETCTBMM U B paiputue TpebGobanmit neicreyommx CHull 2.01.07, CHuIl 2.02.0), CHull
2.02.03, CHull 3.02.01, CN 50-101, CI1 50-102 u ap. HOPMAaTHBHBIX JOKYMEHTOB;

C YYETOM pE3YNLTAaTOB KPYMHOMACIITAOHBIX MOJIEBbIX UCCIENOBAHKIA paccMaTpUBacMbIX BUIOB (pyHaa-
MEHTOB U OCHOBAHMUIA;

ONbITa NPOEKTUPOBAHUS, YCTPOICTBA CBAHHbIX (DYHAAMEHTOB M YIIPOUHEHHBIX OCHOBAHUH N3 HabuB-
HbIX CBaii B NPOOUTBIX CKBAXHHAX, a TAKXKE PE3YNLTATOB IKCIUIyaTaUMH 30aHUI U COOPYXKEHUI, BO3BERCH-
HbIX HA 3TUX (DyHIAMEHTAX U OCHOBAHMSIX.

B nononHeHWe K AaHHOMY cTaHAapTy NoarotoBieHO «[locobGue no NpoeKTHPOBAHHUIO U YCTPOICTBY
CcBaHbIX PYHAAMEHTOB U YNPOYHEHHbIX OCHOBAHU I U3 HADNMBHBIX CBail B NPOOUTLIX CKBAXHUHAX».

[MpH Ucnoab30BaHUHK JAHHOIO CTAHAAPTA HEOOXOAUMO 3AKIIIOUUTL AOTOBOPA CO CJICAYIOUWIMMH OpPTraHH-
3aUMAMN:

a) HUHAOCIT nm. H.M. lepcesanosa Ha:

- npnobpetenne «[locoGusi N0 NPOEKTUPOBAHMIO U YCTPOMCTBY cBailHbIX (DYHAAMEHTOB U YNIPOUHEH-
HBIX OCHOBaHU i 13 HaBuBHbiX cBail B NpoOuTbIX ckBaxiHax (K CTO 36554501-018-2009)»;

- pa3paboTKy MPOEKTa MAHM TEXHUUECKUX pELICHUi MO MPUMEHEHUIO CBaiHbIX (PyHAAMEHTOB JIHOGO
YIIPOUHEHHbIX OCHOBaHHI N0 naHHOMY CTO A5t KOHKPETHBIX TPYHTOBBIX YC/IOBMIA, a TAKXE MPOCKTUPYE-
MbIX 31aHHI1 1 COOPYXXEHHIA,

- npuoOpeTeHHe vepTexeil HaBeCHOro ODOpYAOBaHHS HA FPY3OMOABLEMHBLIE U ApP. MEXaHU3MBI LISt
NpOOMBKHU CKBAXHH,

6) 000 «HOBOTEX» Ha:

- npnoGpeterne «Ilocobust kK CTO 36554501-018-2009»;

- BBINOJIHEHHE BCETO KOMILIEKCA PAOOT NO NPOSKTHPOBAHHIO H YCTPOICTBY CBaHbBIX (DYHAAMEHTOB U
VIIPOUHCHHBIX OCHOBAHUIT 3 HAONBHbLIX CBAH B TPOOHTBLIX CKBAXWHAX.
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CTAHIAPT OPTAHU3ALIUN

NMPOEKTUPOBAHUE U YCTPONCTBO CBAHBIX ®YHAAMEHTOB
U YITPOYHEHHBIX OCHOBAHU#M 113 HABUBHBIX CBA#A
B ITPOBUTDBIX CKBAXKMNHAX

Design and performance of the pile foundations with compaction piles and bases,
improved by carring out compaction pilcs in rammed holes

Jlara seencuus 2010-01-25

1 OcHoBHbIe NOJI0XKeHHs H 00J1aCTh NPUMEHEeHHS

1.1 HacTroswuit cTaHaapT pacnpoCTpaHsSeTCs Ha NPOeKTHPOBaHKE W YCTPOIICTBO cBaiiHBLIX (pyHIAMEH-
TOB, @ TAKXe YNPOYHEHHBIX OCHOBaHMU# U3 HAGUBHBIX CBail B MPOOUTHIX CKBAXUHAX.

CaaitHble ¢yHAAMEHTHI U yNPOYHEHHbIE OCHOBAHMS M3 HAOMBHLIX CBait B MPOOMTHIX CKBAXHHAX B
COOTBETCTBMU C JaHHBIM CTaHAAPTOM BbIMOJHAIOTCA OAHHM U TEM Xe 000pYAOBaHMEM, MO MPAKTUYECKH
AHAJIOTMYHON TEXHONOTMH M OTJUYAIOTCA MexXAy co00il B OCHOBHOM BUIOM MaTepuaa, 3anojHSIOIEro
npo6uTbie CKBaXHUHbI.

CraHaapT npeaHa3HAYaeTcs AN CTPOUTENBCTBA XUIbIX, OOILECTBEHHbIX, MPOMBILIEHHBIX W AP. 34a-
HMIt U COOPYXEHMU I KaK Ha OOBIYHBIX, TaK U Ha crieundrUecKux (MPOCcasoUHbIX, 3aCOJIEHHBIX, HACBIITHBIX,
HaMbIBHBIX, MYYUHHUCTBIX M Op.) PYHTax, B TOM 4YHCAe B OCOObIX YClOBHAX (Ha noapabaTbiBaeMbIX,
3aKapCTOBaHHbBIX TEPPUTOPUSIX, CEHCMHUUECKUX paitoHax v Ap.).

1.2 K ynpoyHeHHbIM OCHOBaHHSIM, paCCMaTPHBAaeMbIM B IaHHOM CTaHAApPTe, OTHOCATCS:

a) YNJIOTHEHHbIE OCHOBAHUS FPYHTOBbIMU CBasiMM (TIyOUHHOE YIJIOTHEHHE), B KOTOPLIX MPOOUTbIE
CKBAaXHUHbI 3aMOJIHAIOTCA MECTHbIM U, KaK MPaBUJO, IMHHNUCTLIM WK MECYaHBIM FPYHTOM C MOCAOWHBIM
YIUVIOTHEHUEM;

6) apMUpOBaHHbIC OCHOBAHMSI BEPTHMKAJIbHBIMM CBasiMHM, YCTPAaUBAEMbIMU B MPOOGUTHIX CKBAXMHAX C
nocjeayoluM 3anolHeHUEM UX C NMOCJIORHBIM YIJIOTHEHHUEM XECTKMM I'PYHTOBbLIM MaTEpUAIOM, B Kaye-
CTBE KOTOPOTO OObIMHO UCTIONBL3YIOTCS: IeHEHb U3 KAMHS TBEPALIX NOPOI; KPYNHOOGOMOYHbBIE (FaneyHH-
KOBbI€, T'PaBUIHbIE) TPYHTBI; KPYNHbLIE NMECKH; OTXOAbl OT Pa3pyLICHHbIX CTPOMTE/JbHLIX MATEPHANOB
(6eTOHHBIX, OYTOBBIX, KHPMHUYHbBIX); UUIAKK C YCTOHYMBON OT pacrnajga CTPYKTYpoil; XecTkaa (Touias)
6GeTOHHasA CMeCh Ha KPYIIHOM 3anoJjHUTENe U T.1.;

B) KOMOWHHMPOBAaHHbBIC OCHOBAHMSI, BKJIIOYAIOLLHE YNIPOYHEHHbIE OCHOBAHUSI TPYHTOBLIMHU CBasiMH TGO
apMUpoRaHUEM, U HaOUBHBbIE OETOHHBIE CBaH.

B KOMOMHHPOBAHHBLIX OCHOBAHUAX FYOMHHOE YMJIOTHEHWE TPYHTOBBIMHM CBasiMM WJIM apMUpOBaHUE
TPYHTOB OObIYHO NpeAHA3HAYACTCH 1S YCTPAHEHMS MPOCANOK JIECCOBBIX TPYHTOB OT HX COOCTBEHHOTO Beca
AN JOYNNOTHEHUS HACBIMIHBIX, HAMBIBHLIX U Ap. C1a0bIX IPYHTOB JIMOO 11 NOArOTOBKM OCHOBaHM noa
nonsbi, PyHAAMEHTHI TEXHOJOTMUECKOTO 000pyAOBaHHSA, 2 HAOMBHbIE OETOHHbBIE CBAU BBIMOJHSIOTCA NMOA
Haubonee HarpyXxeHHbIMU QyHAAMEHTAMH 30AHUH U COOPYXEHHUH.

1.3 Mpo6GuBKa cKBaXHUH NMOA HAOMBHBIE CBAM BbIMOMHAECTCA YAAPHbIM CNOCOOOM C MOMOILLBIO CMeUHaJlb-
HOTO HAaBECHOro 00OPYyNOBaHUS Ha rPy30MOABLEMHbBIE U AP. MAWKHbLI NYTEM NOrpyXeHust 06canHoi Tpy6bl
nunn 6e3 Hee cBOOOAHBIM cOpachiBaHUEM NPOOKMBHOTO CHapAa.

Ha 3axniouuTenbHoM 3tane npoOUBKHU ISt CO3AAHUS YLIUPEHHOTO OCHOBAHUS B JHO CKBaXHUH OTAE/b-
HbLIMU NOPLUHUAMU BTPAMOOBBIBAIOT XECTKKIA TPYHTOBSII MaTepuan.

1.4 O6GnacTb NnpuMeHeHUs CBAHHBIX HDYHIAMEHTOB U YIIPOUHEHHbIX OCHOBAHUII U3 HaOMBHbLIX CBail B
NPOOUTBHIX CKBAXMHAX OMpencnsieTcsi OCODEHHOCTAMM TPYHTOBBIX YCNOBHUil NIOLIALOK CTPOMTENLCTBA,
KOHCTPYKUNAMH NMPOEKTUPYEMBIX 31aHUI U COOPYXKEHWNIA, HArpy3KkaMu Ha (PYHAAMEHTBI, @ TAKXKE BAUAHNEM
NMHAMHUYECKHUX BO3ACHCTBUI NpH NPpOOUBKE CKBAXNH W BbINOJHEHHH YILUPEHHDBIX OCHOBAHWI Ha 61KM3KO-
PAcnONOXEHHbIE CYLIECTBYIOLIME 3IAHUA ¥ COOPYXEHUS OKPYXXalollleil 3aCTPOitKH.

1.5 B 3aBHcHMOCTH OT OCOBEHHOCTEi FPYHTOBBLIX YCIOBUINA MJIOLIANI0K CTPOUTENLCTBA CBAiiHble (hyHaa~
MEHTbI U YNPOUYHEHHbIE OCHOBAHMS U3 HAOMBHbBIX CBAil B NPOOMTLIX CKBaXHHAX HauboJee Leaecoobpa3Ho
NPUMEHSTh B XOPOLIO YIUIOTHSIOLMXCA IIMHUCTBIX U MHOMA NECUYAHBIX IPYHTAX ¢ HU3KUMU 3HAYEHUSIMU
NJIOTHOCTH, MPOYHOCTHBIX U 1e)OPMALLMOHHbBIX XapaKTEPHCTUK, C BAAXKHOCTbIO, 61U3KON K ONTUMaIbHOM.
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1.6 Mcxofisl W3 KOHCTPYKTHBHBIX 0COGCHHOCTEH 3/1aHIiT 11 cooOpyKeH il cpaiiHbie (hyHAAMEHTBI U3
HAOHBHBIX CBAH B MPOONTHIX CKBAXHHAX CJIEAYCT MPUMEHSTL HPAKTHUCCKH VISt T100bIX 31aHHil 1 COOPYXe-
HUIT KAK 110 X Ha3HAYEH IO, KOHCTPYKTHBIOI CXEME, TAK M HArpy3KaM OT KOROHH, CTEH H Ip. KOHCTPYK-
Ui,

1.7 C yr1eTOM BAISIHHS AHHAMIYCCKHX BO3ACHCTBHIT HA GJ1N3KOPACNONOXCHHbIE 3AHISL U COOPYXEHU
HAOHBHMIC CBAN B IPOOHTLIX CKBAKHUHAX C IPHMEHECHHEM MPOOHBHLIX CHAPsiA0B MAccoit 3—6 Tc aonyckaet-
Csl BLINOMHSATL NPU PACiONOKEHNIT CBAIE HA PACCTOAHUSIX HE MCHEE:

- 10 M OT 30aHHH KU COOPYXKEHMI1, HAXOMAILKXCA B YAOBJIETBOPUTEILHOM COCTOSIHUH H HE WMEIOLIUX
TPEUIMH B CTEHAX M APYTUX KOHCTPYKUMSX;

- 15 M OT 3maHMil N COOpyXeHHil, UMEIOWMUX TPELIMHbI B CTEHAX M AP. KOHCTPYKUUAX IMHPUHOI
packpbiTHsi He Gonee 0,5 MM, ANHHOI 10 0,5 M 11 HAXOASILIMXCS B YAOBIETBOPHTENBHOM COCTOSIHIM, a TAKXKE
OT MHXEHEPHBIX BONOHECYILINX KOMMYHUKALHA, BHITTOJIHEHHBIX W3 UyTYHHbIX, KEPAMHUECKHX, acOecToBbIX,
KeNe300e TOHHbIX TPYO C KECTKIIMH CThIKAMH.

B oTtaenbHBIX cayuasx cneayeT npeaycMarpHBaThb BBINOMHEHME OMNBITHBIX paboT NMoO cneuranbHOMN
nporpamMme ¢ M3MEpEHKHEM NapaMeTpoB KoNeOaHMH IPYHTA, OTAEbHBIX J1€MEHTOB KOHCTPYKLHIT 3XaHHIA,
COOPYXXEHUI H NMNOA3EMHbBIX KOMMYHHUKALMA.

1.8 CgaiiHble (hyHAAMEHTbI M YIPOUYHEHHBIE OCHOBAHHS U3 HAOUBHBLIX cBAW B MPOOUTBIX CKBaXMHAX
IOJIKHbBI NPOEKTUPOBATLCSI HA OCHOBE U C YUETOM:

a) pe3yabTaToOB MHXXEHEPHbIX H3bICKAHW I 1Sl CTPOUTENLCTBA;

0) cBeAeHMHI O CEMCMUUHOCTH paifOHa, BO3MOXHOCTH PAa3BUTHS KapcTOBO-CY(h(PO3IMOHHBIX, OMOA3HE-
BBIX ¥ APYFUX MPOLIECCOB;

B) JaHHbBIX, XapaKTepHU3YIOILUX Ha3HAueHHUE, KOHCTPYKTHBHBIE H TEXHOJOTHYECKNE OCOOCHHOCTH 31a-
HHIL M COOPYXKEHHSL U YCIIOBHSI UX IKCILYATALNY;

I) AeMCTBYIOLLIMX HATPY30K Ha (PYHAAMEHTHI;

Q) cyluecTByiolleit 3aCTpOiKH M BAHUSHUS HA HEE HOBOIO CTPOMTENLCTBA, MPHHATBHIX TEXHOMOTHIA
Ipou3BoacTsa padbor;

€) IKONOruyeckux TpedoBaHuii;

X) TEXHUKO-IKOHOMHUYECKOTO CPABHEHUS BO3MOXHBIX BADHAHTOB MPOEKTHBIX PELLIEHUI LIS TPUHSTHS
BapuaHnTa, obecrneumpalollero Haubosee NOJHOE UCMOIL30BAHUE MPOYHOCTHLIX M N1edOPMALIMOHHBIX Xa-
PAKTEPUCTUK MPYHTOB, a TAKXE (PHU3MKO-MeXaHHIECKUX CBOMCTB MaTepranoB hyH1aMEHTOB.

1.9 Peaynbrarhl MHXEHEPHbIX N3bICKAHUIt Hapaay ¢ o6wmmy TpeGosanuamu CHull 11-02, CIT 11-105,
CI1 50-101, CIT 50-102 u apyrux HOpMaTHBHbIX IOKYMEHTOB, COFJTACHO KOTOPBIM OHM 1I0/KHbI BKJIIOUUTH
OypeHHe CKBaxHH, nabopaTopHbie uccheaosanus rpyHtos (FOCT 5180, FOCT 12248, FOCT 12536, TOCT
23161), nonesbie UCNIBITAHUS UX CTATHYECCKUM 30HAMPOBAHMUEM, NIPECCUOMETPAMH, IUITAMIIAMM, CBAsSIMU U
COAEPXaTh:

JaHHble, HEOOXOAUMbBIC A5 BbIOOpa TMNa (GyHAAMEHTOB, B TOM YUCJIE CBAailHOTO, U NMPOBEJACHUS UX
PAcyeTOB C Y4YETOM NPOTHO3a BO3IMOXHbBIX W3MEHEHUIl MHXEHEPHO-TEeONOTMYECKUX YCJIOBUI TIIOIAAKH
cTpouTebeTBAa U ¢BOUCTB rpyHTOB (CHUIT 2.06-15), BUaAbI U 06BbEMbI MHXEHEPHBIX MEPONPUATHIK N0 €€
OCBOEHMUIO;

IOCTATOYHbIE MAaTEepHanbl NO BLIOOPY THIA CBAlt, UX Pa3MEpPOB, pPacueTHOM Harpy3ku, JONYCKaeMoi Ha
CBalo, ¥ NPOBEAECHUIO PACUETOB CBaliHbIX (HYHIAMEHTOB NO ABYM IPYNNam MpeAebHbIX COCTOSIHUIL C YUeTOM
YIJIOTHEHUS TPYHTa OCHOBaHMUS,

MpH NPUMEHEHUHU YNIPOUHEHHBIX OCHOBAHMWII — PE3ynbTaThl MO HCCIAENOBAHUIO YIJIOTHAEMOCTH BCEX
sHa0B (MI'3) rpyHTOB OCHOBAH Wi C ONPEAENEHNEM AISl HNX MAKCUMAILHOM TUIOTHOCTU Py M ONTHMAJb-
HOIt BNAXHOCTH Wy, 1eHOPMALHOHHBIX M IPOYHOCTHBIX XAPAKTEPUCTHK YIJIOTHEHHbIX TPYHTOB /10 3a/1aH-
HbIX 3HAUEHHIT Koappuuuentos ynaothenus K (FTOCT 22733).

1.10 B npoekrax cBalHbIX (PyHAAMEHTOB H YNPOYHEHHbBIX OCHOBAHU I CNEAYET MPeAycMaTPUBaTh:

CTATHUECKHUE UCTILITAHUS OMBITHBIX CBAi K OTACNbHBIX 2JIEMEHTOB ((PparMeHTOB) yIIPOUHEHHBIX OCHO-
BaHUIii;

nposenete HaTypHbix n3MepeHuit (Morntopunr no FOCT 24846).

Cocrtan, 06beM W METOAHKH CTATHUECKUX HCITLITAHWH N MOHUTOPHMHIA HA3HAYAIOTCS B 3ABUCUMOCTH OT
YPOBHS OTBETCTBEHHOCTH COOPYAKEHHSL; CNOXHOCTH MHXKEHEPHO-TE0NOMMUYECKHUX YCTIOBHIA ILTOILIA/IKU CTPO-
NTENLCTBA, ONBITA MPHMEHEHISI MTPUHSITBIX KOHCTPYKUHMIT 1 TCXHOMOTHIl YCTPOHCTBa cBail H YIIPOYHEHHbIX
OCHORBAHMNIA.

111 Mpu npoektuposaHni 1 ycTpoiicTBe cBaliHbiX (h)yHAAMEHTOB M YNPOUYHEHHbIX OCHOBAHW{ U3
HaBUBILIX CBAIT B NPOONTHIX CKBAKHIIAX HEODXOANMO:

cobmonaTh TPEOOBaN NS HOPMATHBHBLIX TOKYMEHTOB 10 OPFraHH3ALIHH CTPOUTEIIBHOTO NPOH3BOACTEA,

()
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reoe3nuecK M padboTam, TeXHHKI O€30MaCHOCTH NP MPOU3BOACTBE CTPOHTENLHO-MOHTAXHbIX PabOT U MO
oXpaHe OKpyXaloLei cpeab;
BLINOJIHATL BXOAHOI1, ONEPALIMOHHbII U NPUEMOUYHBIA KOHTpONb, pykopoacteysicb CHull 3.02.01.

2 Buasbi cBaii, GpyH1AMEHTOB M YIIPOYHEHHBIX OCHOBAHHIA

2.1 HaGusHble cBanM B NPOOMTHIX CKBAXHHAX, PACCMATPMBAEMbIC B IAHHOM CTaHAApPTE, 10 YCAOBHUSIM
B3aHMOAEHUCTBUSI C 'PYHTOM OCHOBAHMSI OTHOCSITCS K BUCSYHMM M Pa3MyaloTcsl 1o: cnocody npoouBKH
CKBaXHH; BH/Y MaTepuasa 1isl MX 3aM0JIHEHUST; cnOCO0y NMOBLIWEHUA HECYLIEN CIIOCODHOCTH.

2.2 B 3aBucuMocTH OT criocoba NpoOMBKM CKBAXHH HAaOHBHbLIE CBau IOAPA3AEASIOTCS Ha CBaw,
BBINOJIHSIEMbIE:

a) 6€3 06canKM CKBAXHH B CYIJIMHKAX Y INIMHAX C NPUPOAHOI BIAXHOCTBIO, OJIU3KOH K ONTUMANILHOM, H
CTENeHbIo BAaxXHOCTH S, < 0,65, a npu HH3KOH BNAXHOCTH NOC/IE NPEABAPUTENILHOTO UX JOYBJIAXHEHUS 10
ONTUMALHOI BJIAaXHOCTH, a TAKXKE MPH OTCYTCTBHU B NPOOHBAEMOii TOJ/LIE TPYHTOB NMPOCIOEK MECYaHbIX
TPYHTOB ¥ MaNoOBNaXHBIX Cyreceil ¢ YUCIOM IJJACTUUHOCTHU Ip <0,04,

0) ¢ 00cagKoil CKBaXWH WHBEHTAPHbLIMW TPYOaMM, HUXHUI KOHEU KOTOPBIX 3aKPHIT NPOOUBHLIM
CHapsaoM Unu 6eToOHHON NpobKoit, ¢ nocaeayoumein NpPoOMUBKOI 66 TOHHO NPOOKU B IHO CKBaXXUHbI NMPH
noJaBelleHHOM obcanHoil TpyOe;

B) B NPEABAPUTENLHO NPOOYPEHHBIX IMAEPHBIX CKBAXXWHAX B CNY4asX BbINOJIHEHUA CBail B IPYHTOBOM
MAaCCHBE, XapaKTEPU3YIOLLIEMCH 3aJIEraHUEeM, OCOOEHHO B BEPXHEH 30HE, IJIOTHBIX IPYHTOB.

2.3 o Buay MaTepuana, 3anojHSI0LEro npoOUBaeMy0 CKBAXHHY, HAOMBHbIE CBau NMOAPA3NEAKIOTCSA HA:

a) OCTOHHbIE, B TOM YUC/IE XeNe300€TOHHbIE, BLINOJIHACMbIC U3 CACAYIOHINX MATEPUAIOB:

- NJACTUYHOTO 0eTOHA C YIIJIOTHEHUEM NMOCJIEAHETO NOA COOCTBEHHBIM BECOM MY IMyOMHHbBIM BHOpa-
TOpPOM;

- XECTKOro 6eToHa, yKJIaabiBACMOr0 OTACALHLIMUA CHNOAMU C YILIOTHEHUEM KAXA0Tr0 C/1os NPOOUBHBIM
CHapsI0M, 3a CUET Yero JAMaMETp CBaH M YIJIOTHEHHAst 30HA BOKPYT Hee yBeanuuBalotesi no 1,1—1,2 pa3a;

©) rPYHTOBbBIE NMPH BLIMOJHEHUH YIIPOUHEHHOTO OCHOBAHUS NYTEM IIYOUHHOrO ynjaoTHeHna non. 1.2 n
3aMOJIHEHUS NMPOOUTHIX CKBAXWH MECTHbBIM, TMUHUCTBIM, NMECYAHBLIM TPYHTOM WMAW, UHOTAA, XECTKUM
TPYHTOBBIM MAaTEPUAJIOM C MOCAOHHBIM YIJIOTHEHUEM UX NPOOMBHBIM CHAPSIOM;

B) apMUpYIOLLHUE, BBLIMOJHSEMbIE U3 XECTKOrO IPYHTOBOro Marepuana no n. l.2 npu ycTpoicrse
apMHUPOBAaHHbIX OCHOBaAHUMU.

2.4 B 3aBMCUMOCTH OT crocoba MOBbIIIEHUS Hecyllued cnocoOHOCTH HAOMBHBIE CBaM B IPOOUTBIX
CKBaXXMHaX BBIMOJHAIOT B YEThIpEX OCHOBHbIX BUAaX (puc. 1):

a) ¢ YIUIOTHEHHON 30HOH U NPakTUYECKU NMOCTOSHHBIM MOMEPEYHLIM CEYECHHUEM MO Bceid UIMHE CBau
(puc. 1, a);

0) ¢ yluMpeHHbIM OCHOBaHUeM (puc. 1, 6), ycTpauBaeMbiM NyTeM BTpaMOOBBIBAHMSI B IHO CKBaXHHbI
NpoOMBHBIM CHAPSAOM XECTKOIO 'PYHTOBOTO MaTepuasa Hiun pexe cyxoi OETOHHOM CMECH,

B) C OronoBKoM (pucC. |, 8), BbINOJHAEMbIM B BbITPAMOOBAHHOM KOTJIOBAHE-MPHUSMKE C ITOMOLUbBIO
creunaibHONW TpPaMOOBKH, BXOIsLLEH B COCTaB HABECHOIO 000pyAOBAHUS A1t TPOOUBKHU CKBAXUH

r) C YIUMPEHHBIM OCHOBAHMEM M OTOJI0BKOM, YCTpaUuBaeMbIMH MO M. 6 U 6 (puc. 1, o).

KpoMe OTMEUYEHHBIX BbILIE OCHOBHbIX BMAOB CBail, NpUBEACHHbIX Ha pUC. |, a—e¢, NPUMEHSIOTCA U
Apyrue, Kak, HanpuMep, ¢ MPOMEXYTOUHbIMU YUIUPEHUSIMH, B TOM YMCJIE Y TOJOBbI CBaM.

[To cnocoby noBbILIEHUs Hecyuleh cnocoOHOCTH K HaOMBHBIM CBasiM, PaCCMaTPUBAaEMbIM B JJAHHOM
CTaHAapTe, ciaeayeT TakXe OTHECTH OypoHaOMBHbIC CBaAM C YUIMPEHHBIM OCHOBaHHMEM, BBIMOJHSEMbIM
nyTeM BTPaMOOBBIBAHUSA B JHO NMpPOOYPEHHON CKBAXMHBI XXECTKOIrO IPYHTOBONO MaTepuhasia MU CyXOit
OeTOHHON CMecH.

2.5 HabuBHble cBau B NPOOUTHIX CKBAXKWHAX B 3aBUCUMOCTH OT THIA NIPUMEHSEMOro obopyaoBaHUs,
BMIA rPyHTa OCHOBAHMWA, MPUHATBIX HArpy30K Ha cBau M APYrux (pakToOpOB BBINOJHAIOTCH AHMAMETPOM
d = (0,3—0.8) M, 1anHOIi 3—15 M, a yuipeHHs n3 BTpaMOOBAHHOTO XECTKOTO Matepuaia AMaMeTpoM
d.=(1,2—2,5)d w sbicotoit h, = (1,5—35)d.

bBypoHabuBHbI€ CBay € yLLIMPEHHbIM OCHOBAHHEM PEKOMEHAYETCS M3roTaninBaTh AMaMeTpoM d = (0,4—1) M,
rnyounoit L = (3—20) M, HO He MeHee 64,

2.6 CpaitHpie dyHNAMEHTBI M3 HAOMBHBIX OETOHHBIX CBalh B TMPOOMTHIX CKBAXMUHAX, & TAKXKE W3
OypoHaOMBHBIX CBAai C YUIMPEHHBIM OCHOBAHWEM BHLITIOJIHSIIOTCS B 3aBHCHMOCTH OT:

a) KoJinuyecTna csait B pyHnaMeHre:

- O[HOCBAWHBIMM, B TOM YMCIE C POCTBEPKAMM, YCTpAHBAeMbIMH B BbITPAaMOOBAHHBIX KOTJOBaHax-
npusimMmkax (puc. 1, 8, ¢);
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Pucynox 1 — Buanl HaBHBHBIX CBaii B NPOGUTHIX CKBAXKKHHAX

a4 — C YNNOTHCHHOM 30HOM; @’ — TO XK€, NPKU 32MOJHEHUMU CKBAXHHbBI XCCTKMM GCTOHOM HAH KECTKUM IPYHTOBbIM MAaTCpHa-
JIOM; 6 — C yIUHPEHHBIM OCHOBAHUEM; 6 — C OTO/IOBKOM; 2 — ¢ YIUMPCHHbIM OCHOBAHKEM M OTOIOBKOM

1 — HabOMBHas CBast; 2 — YITOTHEHHDIC 30HbI TPYHTA BOKPYT W MO/ CBACH, 4 TAKXKC YIIUPEHHUEM; 3 — YILIMPEHHOE OCHOBAHUE;
4 — OronoBoK; 5 — CTakaH NoA XeNe306¢TOHHYIO KONOHHY; 6 — YIIMPEHUS! Y TONOBLI CBau; d U r — QHAMETP M PAAMYC CTBONA

cBaM; d_ W r, — OHAMETP K PATHYC YIIMPCHHOTO OCHOBARMS; d,pp W I — AMAMCTP K PATIMYC YWHPCHHOTO OCHOBAHMUA; h —

ray6uHa npobutoi CKBaxnHbL, i, — ToNUWKMHA 6YdepHOro cos, NpUHUMacMasl PABHO npu NPOGUBKE CKBAXMUH h, = 2.5d, a

NPYU 3aNONHEHNU UX KECTKUM TPYHTOBBIM MATCPUIOM hy, = 4d; h_ — BbICOTA ylUMPEHUS; A, — BLICOTA YIUHPCHHA Y OTONOBKA

can; R, R, . R — pacucTHbIC cONPOTHBACHHA COOTBCTCTBCHHO IPYHTOROTO MATCPHMANA YWNPCHMS, YTIOTHCHHOTO TPyHTa

MOA YIIUPCHUCM M FPYHTa NPUPOAHOrO CIOXEHMS MO YIUIOTHEHHON 30HOM; f, — pacucTHOE COMPOTUBACHME i-TO Cnos

YNNOTHCHHOIO FPYHTa No 6OKOBOM MOBEPXHOCTH CBaw; f| — TO Xe, NPH JANOJTHEHWH CTBOMA CBaK XKECTKMM GETOHOM C €ro
YIUIOTHCHUCM NPOBUBHBIM CHAPSIIOM.

- MHOTOCBaiHBIMY (IEHTOUHbIE, KYCTOBbIEC, B BUIIE CBAWHBIX 10J1EH) C POCTBEPKAMU COOTBETCTBYIOUIUX
¢$OpPM 1 pasmepos;

6) ycnoBuii B3aMOAEHCTBUSA ¢ TPYHTOM OCHOBAHHUR:

- CBaitHBIMU, NEPENAIOILIMMH HATPY3KY OT COOPYXEHHUK HA TPYHTbI TOJILKO YEpe3 CBaU NO UX HUXKHUM
KOHUAM MM 11001 BaM YILIMPEHNI, a TaKXKe N0 GOKOBLIM MOBEPXHOCTAM CBail M YWIHMPEHUH,

- KOMOMHHMPOBaAHHLIMU, NEPEAAIOWINMH HArpy3Ky OT COOPYyXEHUH HE TOJAbKO 4Yepe3 CBau, HO U Mo
NOAOLLBE POCTBEPKOB 3a CYET AOMNOMHUTENBHOIO YIUIOTHEHMS B BEPXHE 4acTU OKOJIOCBAHHOIO rpyHTa MK
YCTpOWCTBA yUIMPEHNI Y TONOBBI CBAK MYTEM BTPaMOOBbIBaHUsI BOKPYT HUX XECTKOIO rPYHTOBOSO MaTepHa-
Jia.

2.7 YnpouHeHHble OCHOBaAHUSA, pacCMaTpUBacMble B AaHHOM cTaHaapre (n. 2.3), BLINOJHSAIOTCSA, KaK
fIpaBUIO, C YIUUPEHUSMU AHA CKBAXWH WU B 3aBUCUMOCTH OT MATEpHUasa, 3anoNHSAIOIEro nNpoduTbie
CKBaXWHBI, NOApa3ieNsiiOTCA Ha OTAENbHbIE BUIbI:

a) YNIOTHEHHbIE OCHOBAHUA TPYHTOBLIMU CBAsSIMN U3 IIIMHHUCTBIX; NECYAHbBIX; WEOEHOUHDIX; TajIeHHU~
KOBBIX; TPABMIHBIX TPYHTOB, IJIAKOB U T.N;

6) apMUpPOBaHHbIC OCHOBAHUS BEPTUKAIbHLIMU CBAasIMM U3 KAMEHHOTO Martepuana; UieOHs; Llaka;
KPYNHOOONOMOUHOIO IPYHTA U T.11., & TAK)XE U3 N3BECTKOBO-OETOHHOM U Ap. CMECER;

B) KOMOMHMPOBAHHBIE OCHOBAHWS TakXe MO BUAY MaTeépuana FPYHTOBBLIX CBAil MM apMUPYIOLIKX
JEMEHTOB.
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3 IpoekTupoBanne CBARHLIX (PYHAAMEHTOB H3 HAOHBHBIX OETOHHBIX CBAIA
B NPOOHTBIX CKBAXKMHHAX

3.1 Ocnosubie NOJIOKEHHUA 110 NPOESKTHPOBAHHIO

3.1.1 TIpoeKT cBaitHbIX (PyHRAMEHTOB N3 HAGUBHBLIX CBAI B MPOOUTHIX CKBAXHHAX HAPAAY C OGLIMMH
TpeOOBaHHSIMH CHCTEMbl NPOEKTHOM JoKyMeHTany st ctpouTensetsa (CIAC) nonxen coaepxars:

- NOSICHUTEJILHYIO 3aMHUCKY;

- MJIaH OTPLIBKH KOTJOBAHA MO/ 30aHUE AN COOPYXEHUE C OTMETKAMH, C KOTOPbIX JOMXKHbI BbINOJI-
HATLCS pabOThI MO YCTPOHCTBY CBaii;

- 1IaH PacnojoxeHst PyHAAMEHTOB U cBail B KaXKI0M N3 HUX C YKa3aHWEeM BUAOB CBail, ux cneundu-
KauMit;

- XapaxKTepHblE TEOJIOTHYECKUE pa3pe3bl ¢ HAHECEHHBIMM HA HUX OCHOBHBLIMHU XapaKTEPUCTHKAMH
otaenbHbIX cnoes (UI'I) rpyHTOB, a TAKXE CBasiIMH W POCTBEPKAMMU;

- YepTeXu NPUHSATHIX BUAOB CBal, BKAlovas BHIA U OOBEM XECTKOTO MaTtepuana, s CO3daHHA
YUIUPEHUI;

- pPEKOMEHIYEMbIC TUIBI ODOPYAOBAHKMA AN NPOOMBKHM CKBAXKHUH H CO3NaHUA YIIMPEHMWIA, a TaKxe
¢opma, pa3Mepsl, Bec, BbICOTa cOpachiBaHUs NPOOHMBHOrO CHapANA;

- OPUEHTHUPOBOYHOE KOJIMUECTBO YAAPOB ISl MPOOUBKM CKBAXHH U (POPMUPOBAHUA YUIMPEHHBIX
OCHOBAaHM, a TAKXKE 3HAYCHMUS «OTKA30B» Ha 3aBepILAIOLINX 3Tanax paborT,

- TIPY HEOOXOAMMOCTY MOBBLINICHUS BIAAXHOCTH TJIMHUCTBIX TPYHTOB A0 3HAYE€HUi, BANIKUX K ONTHU-
MaJIbHO# BIAXHOCTH, — TPEOYEeMOE KOJUUYECTBO BOAbI U151 NOYBJIAXHEHUS TPYHTOB K CIOCO0 €ro BbINMOJIHE-
HMUS;

- BO3MOXHBIE pa3Mepbl YIUIOTHEHHbBIX 30H BOKPYT NPOOUTBIX CKBAXHH W BTPAaMOOBAHHbIX YILHPECHHIA
MX npeanonaaraembie Gopmsl;

- MUHHMMAaJIbHO JIONYCTUMbIEC PACCTOSSHUH MEXY MPOOUTBIMU CKBAXHHAMU-CBAAMM C YUETOM YIUIUPEH-
HbIX OCHOBaHHUIA;

- pacueTHbIe 3HAYCHUS OCHOBHbIX XapAKTEPUCTHK YNJIOTHEHHbIX TPYHTOB U YILIMPEHHBIX OCHOBaHMit;

- pacyeTHbIC HArpy3Ku, NPUHATHIE HA KaX/Ablit U3 BUAOB CBail B PyHIAMEHTaX;

- ocoObie TPeOOBaHHsI MO TEXHOJNOTHM NPOM3BOICTBA PABOT, KOHTPOJIIO KAYECTBA U NpUEMKE paboT.

3.1.2 PaccTrosiHMe MexIy OCAMM HaOMBHBLIX cBail B NPOOMTBIX CKBAXWUHAX, B TOM HHUCIE U MeXAy
YUIHPEHHDBIMY OCHOBAHUAMH, JLOJKHO ObiTh HE MeHee 3d (d — mMaMeTp cBau UAN YIUUPEHUS) U HE MEHEe
3HauYeHH# /. . OTIPENENSAEMBIX UCXOs U3 YCIIOBUST UCKIOYEHNS BIUSIHUS YNIOTHEHUS IPU N3rOTOBNEHUN
OOHOM CBaM Ha ApyTHe, a TAKXE C YUYETOM NPUPOAHOIT MIOTHOCTU OTAEIbHbIX C/IOEB I'PYHTa OCHOBAHMSA U NX
CPEeAHEro 3HaYeHHUS B YIUIOTHEHHOM COCTOSHUM.

3.1.3 Ha yeprexax, NPUHATHIX B TPOEKTE BUAOB CBail, JOMKHbBI ObITh NPUBEACHBI:

OCHOBHbIE pa3Mepbl CBall C OTMETKaMH BEpXa M HU3A,

OpPHEHTUPOBOYHBIE PA3MEPDI YIJIOTHEHHbBIX 30H;

dopMa 1 pasmepbl yILIMPEHUH;

Mapka 0eToHa cBau, BUJL MaTepyana Alst CO31aHHUsl YLIKPEHHBIX OCHOBAH UL,

NPUHSATBIE PACUETHBIE HAarpy3KHW Ha OETOHHbBIE CBAM.

3.1.4 Inviva cBaii B NpOOUTHLIX CKBAXMHAX HA3HAUAETCS B 3ABMCUMOCTH OT IPYHTOBBIX YCJIOBHIA yyacTka
CTPOMTENBLCTBA, YPOBHS DPACMONOXEHHS MOAOLIBbLI POCTBEPKA, HArpy30K Ha OTAE/bHblE (PYHIAAMEHTDI,
NPUHATOH pacuyeTHOW Harpy3ku Ha CBaM C Y4YeTOM BO3MOXHOCTEH umerouerocss o6opyaoBaHusl ans
npoGuBKYK cKBaXWH. HUXHMII KOHel CBaid, Kak NPaBHIIO, CELYeT 3ary6/saTh ¢ NPOPEe3KOH CnadbiX rPyHTOB
B IOCTATOYHO MPOYHbIE HJIU XOPOLIO YIUIOTHSIIOWLHECS TPYHTbI, B KOTOPbIX UMEETCS BOZMOXHOCTD €0O31aTh
YWHPEHUS U YTUIOTHEHHBIE 30HbI HCODXOMIMBIX PA3MEPOB.

CBau WM UX YIUMPEHUS NOJXKHBI 3aryOUTBCS B CNOM rpyHTa, BbIOpAHHBIA B Ka4eCTBE HECYILLEro, He
MeHee ueM Ha 1,0 M.

3.2 OcHOBHbIE OJIOXKEHNS 110 pacyeTy

3.2.1 Pacuer cBaiiHbIX (hyHIAMEHTOB W3 HaOMBHBLIX CBAl B MPOOMTHIX CKBAaXMHAX M HX OCHOBAaHU
JIOJIKEH BbIIOJIHATLCS, KAaK M ApYrux sMAoB (3abMBHBIX, OypoHaObuBHBIX) cBail, B coorseTcTBUH ¢ TOCT
27751 no npeneabHbIM COCTOS HISIM:

nepBoii rpynubl:

a) NO NMPOYHOCTH MATEPHAIA CBAIl H CHAINHBIX POCTBEPKOB;
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0) 110 HecyLeH COCOGHOCTH TPYHTA OCHOBAHUS CBAIl;

B) 10 Hecyuleil ClocOOHOCTH TPYHTA OCHOBAHHS CBAHHLIX (DYHIIAMEHTOB, €CaAH Ha HUX NEpenaloTcs
3HAUMTENbHbIE FOPH30HTANBHbIE HATPY3KH (110LIOPHBIE CTeHBI, (PYHAAMEHTHI PACNOPHbBIX KOHCTPYKILHIT 1
ApP.), B TOM HUCIE ceiicMIIecKIe, €C/H COOPYKEHHE PACTIONOKEHO Ha OTKOCE UIN BONW3U HEro MK eCilu
OCHOBAHUE CJIOKEHO KPYTONMMLAIOULMMIL CJOSIMH TPYHTA;

BTOPO# TPYINIbI:

a) 110 ocankam OCHOBaHH it cBall i cBailHbIX (DYHIAMEHTOB OT BEPTHKANbHbBIX HATPY30K;

©) No nepeMeleHUAM CBail (rOpHIOHTAIILHBIM M YI/IaM TOBOPOTA FOJIOBbI CBAK) COBMECTHO C TPYHTOM
OCHOBAHHS OT ACHCTBIA TOPH3OHTANLHBIX HATPY30K U MOMEHTOL,

B) Mo 0OPa30BAHHIO HJIM YPE3MEPHOMY PACKPBITHIO TPELLMH B JIEMEHTAX XeNe300eTOHHbIX KOHCTPYK-
LUt cBaifHbIX (PYHAAMEHTOB.

3.2.2 B pacueTax oCHOBaHMii cBaifHBIX PYHAAMEHTOB C/eAYET OAHOBPEMEHHO YUUTLIBATHL HE TONILKO
HArpy3KH OT MPOEKTHPYEMBIX 3AaHHUI U COOPYXKEHUI, UX BO3MOXHOE NMOBbILIEHUE 34 CYET HArpy3oK OT
NJIAHMPOBOYHBIX HACLINEH, MOJOB, TEXHOAOMMYECKOTO 000PYA0BAHHUS, MOBbILEHHA BAAXKHOCTH I'PYHTOBO-
ro MaccuBa, HO M, YTO HE MEHee BAXHO, BO3MOXHOE HeOJaronpusTHOC BAMSHWUE BHELUHEH cpeabl,
NpUBoOAsALIEE K UIMEHEHMIO (DU3MKO-MEXaHUUYECKHUX CBOUCTB IPYHTOB (HalpUMeEp, NMOA BANSHUEM MOBEPX-
HOCTHBIX U NOJA3EMHBIX BOA). K U3MEHEHUIO BAAXKHOCTH OCOOEHHO UYBCTBUTENbHBI INTMHHUCTBIC U B TIEPBYIO
ouepelb NpocafoyHble, HabyxalollHe, 3aCONEHHbIE TPYHTHI.

3.2.3 Hecyulyto cnocoGHOCTb IPYHTA OCHOBAHHS HAOMBHBLIX CBail B MPOOUTHIX CKBAXMHAX CJIEAYET
OMNpPEAEITh CACAYIOMIUMH METOLAMM:

a) pacyeToM I10 3HAYEHHUSIM pacUeTHbIX CONMPOTUBAEHNUI IPYHTOB NOA HUXKHUM KOHLOM M 10 GOKOBOI#I
MOBEPXHOCTHU cBail, MPUHHUMAEMBIX B OCHOBHOM B 3aBUCMMOCTH OT KPYMHOCTH MecuYaHbIX U Mokasarens
TEKYUECTH MTMHUCTBIX TPYHTOR;

0) pacyeToM C UCTIONB3OBAHUEM PE3YIbTATOR CTATUYECKOrO 30HAMPOBAHUSI, BHIMTOAHEHHOTO C 3aMEPOM
COMPOTUBAEHUI rPyHTA NOA KOHYCOM W 110 OOKOBOH NOBEPXHOCTH 30HA;

B) MOJAEBLIMU UCNBITAHUSAMH OMbITHBIX WK «pabouMX» CBAil BEPTHKAJIbHBIMH BAABIUBAIOIIUMH, B
OTAENbHbIX CAyYasiX — BbUIEPrUBAKOUIMMH HArpy3kamu, a TakXe Ha JE€HCTBME TOPU3OHTANbHBLIX CUJ U
M3rubaoiux MOMEHTOB — FOPU3OHTANIbHBIMU Harpy3kamu.

3.2.4 OnuHOUHYIO CBAIO B COCTaBe CBAMHOro pyHAaMEeHTA, B TOM YUCJIE M OJHOCBAIHOTO, 10 HECyllEeH
CMocoOHOCTH rPYHTa OCHOBAHMSI CNIENYET PACCUKUTHIBATL UCXO/S U3 YCAOBUS

Nt 3.1

Yk
rne N — pacueTHasi Harpyska, nepenaBaeMasi Ha cBalo (MPodOAbLHOC YCHJIME), BOZHUKAIOLIEE B HEH OT
pPACYETHBIX HArpy30K, NEUCTBYIOILKX HA (pyHAAMEHT, NTpH Hanbonee HEBLITOAHOM UX COYETAHNM,

F, — pacyeTHas Hecyllasi CHOCOOHOCTb PPYHTA OCHOBAHWS OIMHOYHOM CBAN, Ha3bIBAEMasi B AJIbHEH-
1eM Hecyllueil CnocoOHOCTLIO CBAM;

Y — KOOXDOUUMEHT HALEXKHOCTH, NPUHUMAEMbIH paBHbIM: |,2 — eciin Hecywas COCOOHOCTh CBau
ofnpeneieHa no pe3ynabraTam NojaeBbiX UCMbITAHHI CTATUUECKOM Harpy3koii; 1,3 — ecnu Hecyuias
CNocobHOCTH OTIpele/ieHa PACUETOM M0 pe3yabTaTaM ¢TaTMUeCKOro 30HAnpoBaHus; 1,4 — ecau
Hecylasi CnocoOHOCTL ONpeaeaeHa pacyeToM MO 3HAYEHUSAM PACUETHBIX COMNPOTUBIEHUI TPYH-
TOB MO HUXKHHM KOHLIOM 1 N0 OOKOBOH NOBEPXHOCTH CBAKU UM MO Pe3y/abTaTaM IMHAMHUECKHUX
UCNIbITaHW it CBail.

3.2.5 PacueT pyHAAMEHTOR H3 HAOMBHLIX CBail B NPOOUTHIX CKBAXKHMHaX no AedopMaUUaIM IPYHTOBOro

OCHOBAHU$ CJIe/lyeT MPOHU3BOAMTL UCXOUS U3 YCIIOBHUS

a) Ipu NepBoM Buje aedopmaMu

§<5, (3.2)

©) 1Py NEPBOM ¥ BTOPOM BHaX Jie(hopMaltiy
s+s5'<s, (3.3)
roe § — coBMmecTHbic aeopmatiii csaitHoro diyHaaMeHTa (ocaika, ropM3oHTAIbHOE NEpeMELEHUe, OT-

HOCHTECIBHbBIE HX PA3HOCTH, KPEHDL!), NPONHCXOASLLITE B PE3YJILTATE YIUIOTHEH WS TPYHTA OCHOBA-
HHS 11071 BO3ACHCTRUEM BHCIINEH HATPY3KYW OT 34a1Hs AKX COOPYXEHUA U B OTIAEAbHBIX Chydaax
OT CODCTBEHHOrO BECa IPYHTA,

6
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s, — MNpPENeNLHOC 3HAUCHUE COBMECTHOM nedpopmaunu ocHoBaHMs cBayl, cBaitHoro dyHgameHTa u
COOpYXeHHs, TpuHUMaeTcst 8 cooTseTcTBHM co CHull 2.02.01 uan CIM 50-101;
s’ — cosmecTHbie Aedopmaunn csaitHoro QyHAAMEHTA 11 COOPYXKEHUS, MPAKTHUECKHU HE CBAZAHHbIE C

BHEUIHENH HATPY3KOii, KOTOPbIE B NOAABASAIOLEM GONLUIMHCTBE CIYYaeB HE HCKIIOUAKOTCS NPUMe-
HEHUEM HaOMBHBLIX CBail B NPOOUTLIX CKBaXXHHAX M MPOSIBASIOTCH NAaBHBLIM OOpa3oM B BUAE
BEPTUKAIbHBIX U YACTHYHO FOPU3OHTANbHbIX NepeMeleHHil, HAPUMED, TPH OCEaaHHIX 3CMHON
MOBEPXHOCTH Ha NMOJApabaTbiBAEMbIX, 3aKAPCTOBAHHbIX TEPPUTOPUSIX, NOMOJHUTE/IbHBIX OCaaKax
MOACTUIAIOUIMX NMPOCALOUHYIO TOJILY FPYHTOB, CKATHU TPYHTOB NMPUPOAHOTO U TEXHOT€HHOIO
CJIOXKEHHUS OT BECa BHOBbL OTChINTAEMOMH MJAHUPOBOMHON HACKINTHY U T.1.;

— npcnenbHOE 3HAYEHHUE COBMECTHOMH AehopMauny OCHOBaHUS CBAHOTO yHAAMEHTA U COOpYXe-
HMSI, PACCYMTAHHOTO, KaK APaBHUAO, 10 TpeboBaHUIM K NMPOYHOCTH, YCTOWUYHUBOCTH U TPELLLIMHO-
BAaTOCTU KOHCTPYKLM C Y4ETOM TEXHONOTMYECKHUX M APXUTEKTYPHbIX TPEOOBAHUIT HA COBMECTHOE
nposineHue aedopMaumit s + 5’

3.3 Pacuer Hecylueli ClIOCOOHOCTH CBail IO OCHOBHBIM XAPAKTEePUCTHKAM PYHTOB

3.3.1 Hecywmyio cnocobHocTb F,, KH, BUCsiueit HaONBHOI cBan B NpOOUTOI CKBaXUHE MO OCHOBHBIM
XapakTePUCTUKAM TPYHTOB Ha BEPTUKANbHYIO CKMUMAEMY!0 HArpy3Ky cleayeT onpeaensitb Kak CyMMy
HECYIIMX CMOCOOHOCTENH MOA HUXHKUM KOHLIOM CBau, MO ee DOKOBOI NOBEPXHOCTH U NMOJ OTOJIOBKOM NpPHU
Hainuum nocneaHero no gpopmyne (puc. 1)

Fy=Fjpp+ Fyt Fyp, 3.4)

rae F,, — Hecyuias cnoco6HocTs, KH, 0CHOBaHMs NOA HMXXHUM KOHUOM CBaH, ONpeaessieMasl B 3aBUCH-~
MOCTH OT THNa cBam no nm. 3.3.2—3.3.6;
F 4 — Hecyulas crnocobHocTh, KH, rpyHTa BoOAL GOKOBOW MOBEPXHOCTM CBaM, BBIYMUCISIEMas 1O
n. 3.3.7;

F';p — Hecywas cnocobHocTb, KH, 0CHOBaHNA N0/ OroNOBKOM CBau, Bbluucasemast mo n. 3.3.8.

3.3.2 Hecyuyio cnocobHocTb HaOMBHOI cBaM B NPOOHTOI CKBaXHUHE MOA HUXXKHHUM KOHLIOM clienyeT
onpeaesiTh C y4eTOM THIIA CBait (pHUC. 1) KaK HAKMEHbLLIEE N3 3HAYEHMIit, MONYYEHHBIX K3 CNCAYIOUINUX TPEX
YCI0BUA:

a) HecyLleit crocoGHoCTH Fp,, KECTKOro MaTepHaa, BTpaMBOBAHHOTO B IHO CKBaXHUH, 1A CBai BUIOB
0, 2, Bluncagemoit non. 3.3.3;

6) Hecylueit cnocobHOCTH F;p, YIIIOTHEHHOTO IPYHTA B Npe/ie/iax YIUIOTHEHHOM 30HbI 0/ CBAei UM ee
ylIUpEeHUEM Ms CBail, npuBeaeHHbIX Ha puc. |, onpeaensemoii no nm. 3.3.4—3.3.5;

B) Hecyuled cnocobHocTH F,p, MOACTHNIAIONIETO YINIOTHCHHYIO 30HY IPYHTa [IPUPO/IHOTO CJIOXEHMS 1
MJOTHOCTH, BblYKCAsAEMOi no . 3.3.6.

3.3.3 Hecyuyio ¢cntoco6HOCTh HaOMBHOW CBaM C YIIMPEHHBIM OCHOBaHMEM F .. Hcxons M3 Hecyuieit
CMocoOHOCTH XECTKOro rpyHTOBOI0 MaTepHaa CleayeT onpenesith no popmye

F;IRI = Y('Y:'R RcAp' 3.5)

e Y, — Koa(hduuHeHT ycaosuii paboThl CBaU B IPYHTE, NPHHNUMAEMBbII PaBHbIM 1;
Y.x — K03DOUUNEHT ycnoBuii paboThl XECTKOrO PYHTOBOTO Matepuana YIIMpPEHUs MOJd HUXHUM
KOHLIOM CBau, NpUHUMaEeMblit no aHanornu ¢ ta6a. 7.3 u 7.5 CI1 50-102 ¢ yyeToM Buaa cBaii H
TEXHONOTHM MX BHITIOJIHEHHUSI;

R. — pacyeTHOE CONMPOTHBIEHHE XECTKOrO TPYHTOBOIO Matepuana, npunnmaemoe mo Tabn. 7.1
CI1 50-102 nns rpaBenucTbIX NECKOB € MOBLILAIILNUM KO3dduuneHtoM k = 1,5, HO He Gosiee
R, = 20000 kIa;

A, — MIOWAlLb IONEPEHHOTO CEUCHMUSI CBAM HAa YPOBHE OMUPAHUsI €€ HA YIWMPEHHOE OCHOBAHHE.

3.3.4 Hecywyto cnocobHocTh cBan F,, 1101 €€ HUKHUM KOHLIOM MCXOAsi M3 Hecyllleid CnocoBGHOCTH
YNAOTHEHHOrO rPyHTa B MIpefie/iax YIJIOTHEHHOM 30HbI MO/ CBaei MK ee ylMpeHUeM caenyeT OnpenensiTr
no ¢opmyine

— ”
FdR2 YN ek Rcom Ap’ 3.6)
raey uy”, — ToXe,4T0 H B hopmye (3.5);
R.,, — DacycTHOE CONPOTHBIEHHUE YILIIOTHEHHOTO FPYHTa NOA CBAEi MW ywnpenueM, kla, npu-

Humaemoe 1o taos. 7.1 CI1 50-102 ¢ yueTom noaHoro BOAOHACHIIEHUS FPYHTA OCHOBAHUs
U NIOKA3aTesIs TEKYUECTH /;, NIMHUCTBIX IPYNTOB, BLIYKCASEMOrO Mo n. 3.3.5:
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A, — 10ILAAb OMUPAHIIK HA YIUIOTHCHHBbI TPYHT CBaM Ge3 YIIHPEHHS, NPUHHMACMAs 1O
IIOIIAAH TTOMEPEMHOTO CEYCHHS €€ CTROJA, MJTH MUIOLLA/LL TIOTIEPEUHOTO ceyeHHst (151 CBaif
0, 2) YUIHPEHHOTO OCHOBAHMSI 110 €70 HAOOMbIIEMY IHAMETPY, ONPEAENIEMOMY B 3aBUCH-
MOCTH OT 00beMa BTPaMOOBAHHOTO B JHO CKBAXHHbI XECTKOI'O FPYHTOBOrO MatepHaia u
B1JA TPYHTA OCHOBAHMSI,
3.3.5 [NokasaTenb TEKYUECTH YMIOTHEHHBIX THHUCTHIX TPYHTOB B NMpPEAeNax YrJOTHEHHOI 30Hb! MOJ
CBACH M BOKPYI HEe MM YIWWMPEHHOTO OCHOBAHMS CIIEAYET ONPEALSTE 10 hopmye

_ SI'eYW /(Y.\ - M‘[J)

I
W, — wp

3.7)

rae S, — CTEMeHb BIAKHOCTH YIJIOTHEIHOTO [IIMHUCTOrO FPYHTA, NpHHItMaemast pasroii S, = 0,95;
e — cpeaHee 3HauUeHKe KOG DUUMEHTA MTOPUCTOCTH YIIOTHEHHOTO TPYHTA NOJ CBaei UK ylupe-
HHEM B Npejieflax YIUIOTHEHHOI 30HbI;

Y, — YIAENbHbIA BEC BOAbI, paBHbIii | /M3,
Y, — YAeSbHbIH BEC YACTHLL IPYHTA,
W, MW — BIaKHOCTH YNJIOTHEHHOrO rPyHTA HA PAHMULE TEKYYECTH U TPAHHULIE PACKATbIBAHMUSI.

3.3.6 Hecyyo cnoco6HOCTh HaGMBHOI CBau Fp, MCXOMS U3 HECYLLElH CNOCOGHOCTH NOACTHIIAIOILETO
YIUIOTHEHHYIO 30HY FPYHTA NPUPOAHOIO CIA0XEHMS U MIOTHOCTU CAEYET ONPEeAcNaTh o popmylie

F(IRS = Yd'y”("R RAwm‘ (38)

rie Y. uy“., — TOXe,u4To u B hopmyre (3.5);

R — pacyeTHOE CONPOTHUBAECHWUE NOACTUJIAIOILErO YIIOTHEHHYIO 30HY TPYHTa NpPHPOAHOro
CNOXEHHUS M TJIOTHOCTH, NpuHUMmaemoe no 1abn. 7.1 CIT 50-102 ¢ yyerom nosHoro
BOAOHACHILUEHUSA PYHTA OCHOBaKua 10 S, = 0,9 N nokasatens Tekyyectu /,, Boruuchsie-
moro no c¢opmyne (3.7);

A, — NJioLanb MNOMepeyHOro ce4eHM sl yIJIOTHEHHOM 30HbI MOA CBAacH WK YUIMPEHHBIM OCHO-
BaHUEM.
3.3.7 Hecyutyio cnocobHocTb F ar HabuBHOI cBan NO GOKOBOIl MOBEPXHOCTH CJENYET ONPEACNATH IO
dbopmyne

Fy = y(,u):ydf, h, 3.9)

rae Yy, — TO Xe, 4To u B hopmysie (3.5);
U — HapyXHbIi MEPUMETP NOMEPEYHOrO CEYEHUSI CTBOJIA CBAU, M;
Yoy — KO3(pHHULUHEHT ycl10BUsi pabOTh TPyHTA 10 HOKOBOIT MOBEPXHOCTH CBaM, YINTHIBAIOILUIA BAUA-
HHe criocoba ee ycTpoiicTsa;
f; — pacueTHOe CONPOTHBAEHHE i-rO CJ105i YNIOTHEHHOTO rPYHTA OCHOBAHMs 110 GOKOBO# NOBEPXHOC-
TH cBau, k[1a, B npenenax ynnotrHeHHOI 30HbI, NpUHUMaeMoe no Taba. 7.2 CI1 50-102 ¢ yuetom
BMA U crocofa yCTpoicTBAa CRau MU NoKa3aTesne TEKYUECTH YIUIOTHEHHOIO rPyHTa, BblYNCAsIE-
moro no dopmyne (3.7);
h; — TONWMHA i-rO C/IOS YIUIOTHEHHOTO TPYHTA, M, COMPHKACAIOLIErocst ¢ GOKOBOI NOBEPXHOCTbIO
cBau.
3.3.8 Hecymyio cnocoGnocTs rpyHTa £ ., KH, non oronoskom ceau (Buasl 6, 2 Ha puc. 1) cneayet
onpenenaTs no opmyne

Fur=YY g RpAg (3.10)

rae Y MY,, — TOXe, uTo U B dopmyne (3.5);
Ry — pacuethoe conpotusneHue, klla, ynnoTHEHHOTO rpyHTa NOA NOAOLIBOI Oro/I0BKA C y4eTOM
WUPHHLL b, B CPEHEM NONEPE HOM CEHEHNH OroN0BKa b, Ha taybuHe 0,5 OT €ro BLICOTSI A,
KOToOpoe caciyer onpenensts no gpopmyne (5.5) CI1 50-101 ¢ ucnons3oaHuem HopMaTHB-
HBIX 3HAYCHIIL YIIa BHYTPEHHETO TPERUs @, W YIEABHOTO CUETUIEHUS €, YTUIOTHEHHBIX
N0 CpeaHei NNOTHOCTH TPYHTOR;
Ag — pacyeTHas MUIOIWANbL OTOJ0BKA B CPEAHEM €10 CEUCHUH, NPUHMMAEMAas PaBHOW NP KBal-
paTHoii ero gopme B nane A, = bzr.
3.3.9 Hecywmyio cnocobuocte F,, xH, HabMBHbIX CBaii B NPOOHTLIX CKBAXMHAX, B TOM YMCIE C
YUIMPCHHBIM OCHOBAHHEM 13 XECTKOIO IPYHTOBOMO MaTepuasia, paboTaiolnx Ha BHIACPTUBAIOILYIO HArpy3-

com
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KY, CJACAyeT ONpelessiTe B 3aBHCUMOCTH OT Tunon ciBait no dopmyine (3.9), B KoTopoii KO3adHuUHEHT
ycaoBuit paboTel CBail B rpyuTe Y, CNEAYET NPUHUMATL PABHBIM NPU MYOUHE ciau 104 M — ¥.=0,6,a60nee
4M—v,=08.

Hecyuuyto cnocoGHOCTS Ha BBIEPrUBAIOILYIO HArPY3KY CBAil C YUIMPEHHBIMW OCHOBAHUSIMMU, BbINOJI-
HEHHbIMU U3 XECTKOW OETOHHONH CMECH € COOTBETCTBYIOUIMM AHKEPYIOUIUM aPMUPOBAHHEM YIIUPEHUS,
PEKOMEHIYETCH ONPEAEIISTDL 10 AHATOTHU € PACYETOM IPYHTOBLIX AaHKEPOB.

3.4 PacueTnl Hecyuieil cniocOOHOCTH HAGUBHBIX CBAl N0 PE3YILTATAM CTATHYECKOTO 30HIUPOBANUS

3.4.1 Hecyuyto cnocoGHOCTb F,, KH, Bucsayeit HaGMBHOI CBan B TPOGMTOI CKBAXHUHE M0 pe3yasTaTam
CTATHUECKOrO 30HAMPOBAHUSI HA BEPTUKANbHYIO CKUMAIOLLYIO HATPY3KY CIEAYET ONPEacaTh KaK CyMMY
YaCTHbIX 3HAYEHMIt Hecyllei CNOCOOGHOCTH TPYHTA MOA HMUXHUM KOHLIOM CBAM WAM YIUMPEHHUEM, MO
60KOBOIH MOBEPXHOCTH CBAW Y MO OFOJIOBKOM NMPKU HANMYMHK NMOCAERHErO, Mo ropmye

Fu=FuR+ Fuf+ F:IR’ (3“)
rae F,, — 4YaCTHOE 3Ha4YEHME HECYLIeH CMOCOGHOCTH cBau, KH, B TOYKE 30HAMPOBAHMA MOA HUXHUM
KOHLIOM CBaM, onpeaesiemMoe no nr. 3.4.2; 3.4.3; 3.4.6;
F“, — YacTHOe 3HauYeHMUC cBaKn, KH, B TOUKe 30HAUpOBaHHS 110 GOKOBOW MOBEPXHOCTH CBaH, OTipeae-
Jasiemoe no ni. 3.4.5—3.4.6;

F:,R — Hecyuas cnocobHocTh, KH, cBau nom orosloBKoM, Beiaucrsiemasi no . 3.3.8.

3.4.2 YacTHOE 3HauyeHMe HECYILEH CrIoCOGHOCTH CBaK B TOUKE 30HANMPOBaHHsA F, o, KH, noa HUXHUM
KOHLIOM WM YIUMPEHUEM C/elyeT ONpeAeasiTh No NpeacibHOMY COMPOTHUBAEHUIO TPYHTa NPUPOLHOIO
C/IOXKEHNA R, 3a/1€Taloero noj HUXXHMM KOHIIOM CBau MJTH MOA yiupeHueM, no hopmyse

Fop =Yg RA, (3.12)

rae Y,z — KO3 UUMEHT ycIOBUI paGoOThI rPyHTA NOA HUXKHMM KOHLIOM CBau;
R, — npenenbHOE CONPOTUBIEHHUE IPYHTA IPUPOAHOTO COXCHHUS FMPHU €T0 NMOJHOM BOAOHACHILLEHUN
Nod HUXHUM KOHLOM CBau MJIM YIUMPEHUS YIIJIOTHEHHOTO HAK NPUPOAHOTO CIOXKEHUS FPYHTA
B paccMaTpuBaeMOil Touke, onpeaensiemoe no n. 3.4.3, kla;
A — niowaib NonepevyHoro cCeYeHUs CBau WIN yuIMpeHUst TU60 YNIOTHEHHOM 30HbI MO HUMH.
3.4.3 TpenenbHoe CONMPOTHBIECHHE IPYHTA MPUPOAHOrO C/IOXEHHA B OCHOBAaHMM HaGUBHOI cBaun B
npo6utoit ckBaxuHe R, KI1a, M0 1aHHBIM CTATHYECKOrO 30HAUPOBAHUSA B PACCMATPUBAEMOI TOUKE CllesyeT
onpeaeasit no popMyne

R, =Bq, (3.13)

rae B, — ko3(hpuuKMeHT nepexona ot ¢, K R, npuHuMaemsiii no tabn. 15 CHull 2.02.03, nesaBucumo or
Tuna 3oHga (FTOCT 19912);
g, — CpeaHee 3Ha4YeHUE COMpPOTUB/IEHUS rPyHTa, KI1a, Moa KOHycoM 30HAa, NONYYEHHOE M3 ONbITA Ha
y4yacTKe, PacMoJOXEHHOM B NpeaesiaXx OAHOro AMaMeTpa d Bblllie U YETHIPEX AHAMETPOB HHUXE
OTMETKHU OCTPHS UJIH YILIUPEHUS CBaU (rae d — AMaMeTp CBau, M), C y4ETOM TpeGoBaHuit 1. 3.4.6.
3.4.4 YacTHoe 3HaueHUe Hecylleil CoCOOHOCTH B TOUKE 30HAMPOBaHUS F"f, kH, no 6okoBoii mosepx-
HOCTH CBaM ClliellyeT OnpenensTh no popmyne

F”f= y‘ffhu, (3.14)

rae Y, — KO3GbHUUMEHT yc10B1it pabOThLI rPyHTA HAa GOKOBOI! MOBEPXHOCTH CBAM;
J — cpenHee 3HaYEHHE NPEAE/ILHOTO CONPOTHBNEHHS I'PyHTa HAa GOKOBOI NoBepxHocTH cBau, Klla,
NO JaHHbIM CTATUYECKOTO 30HANPOBAHNUS, OlLIpEAL/IEMOE 110 11. 3.4.5;

h — rnybuHa norpyXeHusi CBau OT NNOBEPXHOCTHU FPYHTA, M;

4 — MNEpPUMETP MONEPEUHOrO CE4EHUsI CTBOMA CBAaK, M.

3.4.5 CpeaHee 3HaueHME NPERCILHOro CONPOTUBACHNA IPyHTa Ha DOKOBOI noBepxHocTH ciaw f, Klla,
N0 AAHHBIM 30HAMPOBaHM1A B pacCMaTpHBAEMOi TOUKE CNEAYeT ONPEAEISITL:

a) Npy npuMeHEHUH 304008 THna | no ¢popmyne

S =8,/ 3.15)

©) npu npumeHeHun 3ou108 Tna Il no dopmyne
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3.1 h
f=2%1!ﬂ. (3.16)

e B, B, — xoahduwienthl, npuiivaemeic no Taba. 15 CHull 2.02.03;
J, — cpenHee 3HAUCHHE COMPOTHBIEHUH YIIOTHEHHOTO UM NPUPOLHOTO COXKEHHS IPYHTa NPH
€ro MOJHOM BOJIOHACBLINIEHUM HA GOKOBOW nosepxHOCTH 30HIa, Klla, onpenesnseMoe Kak
YACTHOC OT JICIEHHST N3MEPEHHOTO 06ILIEr0 CONMPOTHBIIEHUSI TPYHTa HA GOKOBOI NOBEPXHOCTH
30HIa Ha TouIanb ero GOKOBOH MOBEPXHOCTH B Npenesiax OT MOBEPXHOCTH IPYHTA B TOYKE
30HOMPOBAHHS IO YPOBHSI PACTIONOXKEHUS HUXKHETO KOHUA CBAM WM [0 CPENHErO CeUEHUs

YUIUPEHUSL;

[, — cpeaHec conpoTHBIEHIIC /~T0 CIOS TPYHTA Ha 6OKOBOIi NOBEPXHOCTH 30HAA, KIla, onpenense-
Moe no mydre;

h, — TOIMIMHA i-r0 COS IPYHTA, M.

3.4.6 CpenHue 3Ha4YEHNSI NPEALbHBIX CONPOTUBIEHHMI IPYHTA MOl KOHYCOM 30HAA ¢, M 110 €ro 60KOBOM
NMOBEPXHOCTH f, ucnonb3yemble B popmynax (3.13)—(3.16), cneayet npuHKUMATh, KaK NpaBuIo, NpH NOJHOM
BOAOHACBILLEHUH TPYHTOB OCHOBaHusl (S, 2 0,9). B ¢BA3M ¢ 3TUM CTATHYECKOE 30HAMPOBAHWE TAMHUCTBIX
FPYHTOB, MMEIOLIUX CTENEHb BaxHOCTH S, < 0,8, K KOTOPbIM B NOAABJAIOUIEM GOJBIIMHCTBE Clly4aes
OTHOCATCS CTPYKTYPHO-HEYCTOWUMBbIE MPH 3aMauyMBAHUK [IPOCALOYHBbIE, HAOyXalolWMe, 3acCO/ieHHbIE W
IPYrue BbICOKOMOPUCTLIE [IMHHUCTBIE TPYHTBI, CAEAYET BbINOAHATbL KaK NPU NPUPOAHON BIaXHOCTH, TaK U
[IPH UX NMOJIHOM BOAOHACHILUEHHNH.

Yucao ToueK 30HAMPOBAHUS C NapaiiesibHbiM ONnpeaeseHHeM CONMPOTUBIECHUE 30HAUPOBAHUS TJIMHUC-
ThIX TPYHTOB [1PU NPUPOAHOH BNAKHOCTH ¢, U f N IONHOM BOAOHACBIILEHNH ¢, U f,, PEKOMEHAYETCS Ha3HA1ATh
B cooTBeTcTBUU € npuaoxeHueM B CIT 50-102 1 0HO 40MXKHO ObITh HE MEHEE TPEX 4151 3AAHUI U COOPYXKEHMIA
Il (noHUXeHHOro) ypoBHSI OTBETCTBCHHOCTH M LWeCTH — NpH | 1 [ ypoBHSX OTBETCTBCHHOCTH.

[Tpusmeuanune — BToMm cayuae, ceimn CTATHUECKOE 30HANPOBAHHE FANHHUCTBIX FPYHTOB BBINOAHCHO TONLKO NPH UX
MPUPOLHOH BAAKHOCTH, A4Sl MCPEXOA OT COMPOTHBACHMI FPYHTa ¢ © f, MOAYUCHHLIX MPWU NPUPOAHONH BAAXHOCTH, K
BO3MOXHBIM 3HAUEHHUSIM MX MPH MOJTHOM BOAOHACLIULICHUM AOMYCKACTCs NOAL3OBATHCA IKCMNEPHUMCHTAILHO MOAYUCHHBIMH
ko dUuUeHTAMHU Yo 1 Y

3.5 Onpenenienne Hecymieit COCOGHOCTY CBAIA 1O PE3YALTATAM HCIILITAHUI HX CTATHYECKMMH HATPY3KAMH

3.5.1 UcnbiTaHns HAOMBHBIX CBAI B MPOOUTHIX CKBAXHUHAX [U1s ONPENEIEHUs1 MX HECYLIEH COCODHOCTH
cienyeT BbinoAHATL B cooTBeTCTBUH ¢ TOCT 5686 ¢ yueToM BO3MOXHOCTH MOBLIILIEHUSI CTENEHU BJIAXHOC-
TU MAJIOBAXHLIX IIMHUCTBIX FPYHTOB 10 NMOJIHOrO BoAoHAchiweHus (S, > 0,9) no MeTonuke ucnbITaHuii
cBail B MPOCANOYHLIX FPYHTAX.

O0beM UCNIBITAHNIT PpEKOMEHIYETCSl NPUHUMATDL B COOTBETCTBUMU € npujioxeHuem B CIT 50-102, Ho He
MEHEE ABYX MCMBITAHWI LIS KAXIOrO TUIA MPUMEHSIEMBIX CBail IPpYU CTPOUTENLCTBE 3aHUI U COOpyXe-
HUit | (NOBbILLIEHHOTO) YPOBHS OTBETCTBEHHOCTH.

3.5.2 Hecyuyio cnoco6HocTb HabHBHbIX cBail F;, KH, no pe3y/ibrataM UX UCMIbITAHUI BAABIUBAIOLIEH,
BBIACPrUBAIOLIE A W FOPU3OHTAILHBIMY CTATUMECKMMU HATPY3KAMM CledyeT onpeneastb no gopmyne

Fd = Y(‘Fu.n/Yq’ (3 17)

rae Y. — Ko3(@duuueHT ycnosuit paGoThl CBau: B CJy4ae BAABAWBAIOUIMX U FTOPU3OHTAILHBIX HArpy30K
Y, = . B Calyuae BHICPrUBAIOLLMX HArPY30K Y, NpUHUMaeTcs o n. 3.3.9;
Y, — KOP(PPUUUEHT HANEXHOCTH NO TPYHTY, MPUHUMaeMblii cornacHo n. 3.5.3 v no ykasaHusiM
n. 7.3.4 CI1 50-102;
F,, — HOPMAaTMBHOE 3HAYEHME Hecyluel cnocobHocTu cnau, kKH, onpenensiemoe B COOTBETCTBUM
cnn. 3.5.3—3.5.5.

Mpwusecdanue — Pe3yisTathl CTaTHYCCKUX MCNBITAHWIG CBAll HA TOPU3OHTAILHLIC HArpy3kKuM MOryT ObiTb
HCMOAB30BAHBI AN1S1 HCMOCPCACTBCHHOTO ONPCAC/ICHMSE PACUYCTHOI HArPy3KH, A0NYCKAaeMOM Ha CBalo, €C/M YCIOBUSA UCNbITA-
HHI COOTBCTCTRYIOT YCAOBUSIM PabOTHI CBAN B PYHIAMCHTE 30AHHS UK COOPYXCHUSL.

3.5.3 B cayuyae ecim uMCAO OAHOrO BUAA CBail, HCMBLITAHHBLIX B OAWHAKOBBIX I'PYHTOBbLIX YC/OBHUSX,
COCTABAAET MEHEE WIECTH, HOPMATHBHOE 3HAUEHUE HECYLICH cliocoOHOCTH cau B opMmyie (3.17) caenyer
MPUHUMATDL PABHLIM HAUMEHBLIIEMY 3HAYEHHUIO, TIONYUEHHOMY N0 pe3ynbTaTam ucnuitanuid, te. F, =F, .
a KO3(PPHUIIMEHT HANEXXHOCTH 110 TPYHTY Y, = l.

pu uncne KaXa0ro BU/la CBai, HCMBITAHHBIX B OLMHAKOBLIX YCIIOBUSIX, WECTb U bontee F, ny , cenyet
Ha3HayaTh HA OCHOBAHWHM PE3YJBLTATOB CTATUCTHYECKOH 00pabOTKH YAaCTHBIX 3HAYEHMII HecyLLei cnocod-
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HOCTH cBaii F,, NONYYEHHBIX 110 JaHHLIM UCTLITAHWA, pykosoacTsysick Tpebosanusmn [OCT 20522
NPHMEHHTC/ILHO K METONHMKE, MPUBEACHHOH B HCM IS ONpedcneHust BPEMEHHOTO 3HAYEHHs1 Hecylleil
CIIOCOOHOCTH MPU 3HAUEHUH NOBEPUTENBHOI BeposiTHOCTH a = (0,95. [Tpu 3TOM JLIst OnpeaeNeHUSI YACTHbIX
3HauCHH HecylIeH CNOCOOHOCTH CREeAYET PYKOBOACTBOBATLCS TPEOOBAHUAMM M. 3.5.4 npyu BAaBAUBAIOILNX,
an. 3.5.6 — npy BLLIECPIUBAIOUIMX M TOPU3OHTAJILHBIX HArpy3Kax.

3.5.4 B cnyuae ecnu Harpyska Mpu CTaTMUYECKOM MWCIBITAHUM CBAW Ha BAABAMBAHWE [OBEACHaA A0
Harpy3ku, BbI3biBAIOLLEIT HEMPEPBLIBHOE BO3pacTaHKe €€ OCaAKH § 6€3 yBenUYeHus1 Harpy3ku (npu s < 20 mm),
TO 3TY Harpy3Ky MPHHUMAIOT 3a YaCTHOE 3HAYEHNE HECYIIEi cNOCOOHOCTH F, UCTIBITHIBAEMOI CBaM.

Bo Bcex ocTtanbHbIX ciyyasix st PyHAAMEHTOB 30aHUii U COOPYXEHHit 32 yacTHOE 3HAYEHHUE Hecylleit
CMocobHOCTH CBaK F, BAABAMBAIOLIEH HArPy3Ke CNeAyeT IPUHUMAThL Harpy3Ky, N0 BO3EHCTBUEM KOTOPOH
UCNBITLIBAEMAs! CBast NOJYYAECT OCAIAKY, PABHYIO § H onpeaeasieMyio no ¢popMylie

§= c Su.ml' (3 18)

rae s, ,, — YpeAeNbHOE 3HAYEHHE CPeaHei 0cankn GyHAAMEHTA NPOEKTUPYEMOTO 31aHUs UM COOpYXKe-
Hus, yctaHasausaemoe no CI1 50-101;

{ — ko3dduumenT nepexona oT NpeAesbHOro 3HaYeHUs cpeaHei ocaaku pyHaaMeHTa 3MaHUA UK
COOPYXEHHsl 5, , K OCAIKe CBaH, MONYYEHHOIH MPH CTATUYECKUX UCTILITAHUAX C YCAOBHOM
crabununsauueil (3aTyxaHueM) Ocajlku.

3nayeHue koadduumenta { creayer npuHUMaTh paBHbiM 0,25 B Cayuasix, KOraa ucnbiTaHWE CBail
MPOMU3BOAAT JIO YCIAOBHO# crabunusaumu, paBHoit 0,1 MM 3a | 4, ecau noa HUXHUM KOHLUOM MU
YIIMPEHHUEM 3AJIETAIOT NECYAHBIE WU FNIMHUCTBIC TPYHTLI ¢ KOHCUCTEHUMER UX NPU NOJHOM BOAOHACHIWE-
HUM OT TBEPIOii 10 TYroMmJIaCTHYHOM, a TAKXKeE 3a 2 Y, €CJIM B yKa3aHHOI 30HE 3a/1€raloT [MIMHUCTBIE TPYHThI
OT MATKOIIaCTUYHO# 1O TEKy'ueil KOHCUCTEHUHH. 3HaueHue kKoddduuneHnTa { nonyckaercs yTO4YHATbL NO
pe3ynabTaTam HaOMIOAEHMIt 32 OcalkaMU 31aHHii, MOCTPOEHHbIX Ha CBaHBbIX PyHAaAMEHTaX paccMaTpUBae-
MbIX BUAOB B AHAJIOTMUHLIX TPYHTOBBIX YCIOBUSAX.

Ecau ocanka, onpenensiemasi 1o ¢opmyie (3.18), okaxetcs 6onee 40 MM, TO 3a YyaCTHOE 3HauYeHMe
HECYLUEH CMIOCOOHOCTH cBau F, cllelyeT NPMHUMATD HAarpy3Ky, COOTBETCTBYOLLYIO § = 40 MM.

Ecnu npu 10cTUrHyTO# B npouecce UCNBITAHUI MAKCUMANBLHOI HArpy3Ke, KOTopast OKaXeTcsl paBHOM
unu 6onee |,5F, (F, — Hecyuas cnocobHOCTh CBan, paccuuTaHHas no ¢opmynam (3.4)—(3.11)), ocanxa
cBaM S pU UCTIBITAHHUAX OKAXETCH MEHEE 3HAYEHHUA, onpeneaeHHoro no gopmyne (3.18), To B ITOM Ciyqae
3a YaCTHOE 3HAYEHUE HeCyllei COCOOHOCTHU cBau F, NONMYCKAETCs MPUHUMATL MAKCUMANIbHYIO HAarpy3Ky,
NOJIYYEHHYIO 11PH KCTBITAHUSAX.

3.5.5 Tlpu wucnbiTaHuAXx cBail CTAaTUYECKON BbIAEPIUBAIOUIEN WAU TOPU3OHTANLHOI Harpyskoil 3a
4aCTHOE 3HayE€HME HeCylled cnocoOHOCTH F“ (r. 3.5.3) no rpapukaM 3aBMCHMMOCTH fepeMelleHUi oT
Harpy3oK NpMHHUMaIOT Harpy3ky, Ha OAHY CTYNEHb MECHbLLIE Harpy3KH, 6€3 yBeTnYeHns KOTOpoil nepemelie-
HHUS CBau BO3pacTaloT ¢ OAMHAKOBOI MHTEHCHUBHOCTDIO.

IMpuMeuuaH e — Pe3yrbrarbl CTATUYECKUX MCIBLITAHWIA CBAH HA TOPH3OHTANIbHBIC HAFPY3KM MOTYT ObITh
UCRONb30BAHLI ANl HCMOCPEACTBECHHOI'O ONpeAC/ICHAUA PACHCTHLIX NAapaMcTpPOB CUCTCMbI «CBas-IpyHT», HCMOJLIYEMbIX B
pacuertax no npuiaoxeHuto | CHull 2.02.03 uan npunoxeruio 11 CIT 50-102.

3.6 Pacyer ocaziok cBaiiHbIX (hyH1aMEHTOB M3 HAGHBHDIX CBai

3.6.1 Ocaaxa cBaitHOro (pyHnAMEHTA U3 BUCAYMX HADUBHBIX CBa B MPOOUTLIX CKBAXKMHAX, BO3HMKAIO-
11as OT Harpy3KH 31aHus UM COOPYXEHUS M B OTAENbHbIX C1yUdasix OT COGCTBEHHOTO Beca rpyHTa (11. 3.2.5),
MOXeT OBITh ornpeseseHa B coorseTcTnmn ¢ CIT 50-102:

KaK 0cafKa ycjoBHOro @yHaaMeHTa Ha €CTECTBECHHOM OCHOBAHUMU;

Mo METOAMKE, YYUTHIBAIOUIEH B3AUMHOEC BIUAHUE CBAI B KyCTe.

Ocanky NeHTOUHbIX CBaHbIX (hYHIAMEHTOB C 0AHO-H ABYXPSAAHBIM PACITONIOXEHUEM CBait MPU paccTos -
HUU Mexay cBasMmu (3—4)d ponyckaercs onpeicisiTh nNo npuaoxeHuio X, a ocaaky dyHaameHTa U3
OAMHOYHOI CBaU peKOMEHAYETCS onpeaesiTs no npunoxeHuio U k CI1 50-102.

3.6.2 JOnonHUTENbHBIE OCAAKK CBAHOrO (hyHMAMEHTA §’, He CBA3aHHbIE C BHELWIHEH HArpy3koi oT
3INAHUS U coopyxXeHu# (. 3.2.5), KoTopbie B GOABLIIITHCTBE CAYYAEB NPOABASIIOTCS: NPU AONOIHUTENbHbBIX
ocajakax MoJACTUNAIOWNX MPOCANOUHYIO TONULY NECCOBBIX U /IP. BULOB MIMHUCTBIX IPYHTOB; 3a CYET CKATHUS -
YIJIOTHEHHA IPYHTOB MPHPOAHOTO H TEXHOTCHHOIO CIOXKEHMS OT Beca BHOBb OTChINAeMbIX MIaHUPOBOYHbIX
HACbIMEN; NPU OCENAHUSIX 3EMHOI MOBEPXHOCTU HA NOAPAdaTbIBAEMbIX, 3AKAPCTOBAHHBIX TEPPUTOPUSX,
ONpPEALSIIOTCS € YUETOM:
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OCOOEHHOCTEN M JAKOHOMCPHOCTEH PA3BUTHSE ITUX BUAOB AeopMaLIMi B rJIaHe W 110 rybuiie, a TakXe
BO BPEMEHI,

TPeOOBAH NI M PEKOMEHAALMI ACIICTBYIOLLIX HOPMATHBHbIX NOKYMEHTOB 10 COOTBETCTBY KOILIUM BUIAM
TPYHTOB I OCOOBIX TEPPUTOPNIL;

M3MEHEH NI (N3IKO-MEXAHHUECKUX W TIaBHBIM 00pa3oM fedOpPMALlMOHHbIX XapaKTepHUCTHK IPYHTOR
OCHOBAHMSA U T.1N.

4 TlpoekTHpOBaHKe yIIPOYHEHHbIX OCHOBAHHIi U3 HAOMBHBIX CBA
4.1 OcHoBuble NOOXKCHHUS 110 IPOEKTHPOBAHHIO

4.1.1 TlpoeKThbl YNpouUHEHHBIX OCHOBAHWIl W3 HAOMBHBIX CBail B MPOBGMTHIX CKBAXHMHAX HAapHLy C
OOWHMH TPeGOBAHMSIMU CUCTEMDI MPOEKTHOM 10KyMeHTaUKnK s cTponTenbersa (CITAC) fonxHbt conep-
XaTb!

NOACHUTEILHYIO 3aMTUCKY C ONUCAHUEM: HHXKEHEPHO-TCONOTUUECKUX U THAPOTEONOrHYECKUX YCAOBU A
NAOWAIKH CTPOUTENBCTBA; KOHCTPYKTHBHbIX XapaKTEPUCTUK 3aHUS; HATPY30K Ha QYHAAMEHThI; KpaTHOIO
OMUCAHHS PaCCMOTPEHHbIX BAPMAHTOB (hYyHAAMEHTOB U METOIOB YNIPOYHEHUSI OCHOBAHMA

TJIaH OTPBIBKY KOTJOBAHA MO 30aHUE UM COOPYXKEHHUE C OTMETKAMM, C KOTOPBIX JOJKHbI BLINONHATL-
¢s1 paboThl O yCTPOICTBY YMPOHHEHHOTO OCHOBAHHSI U3 HAOUBHBIX CBail, ¢ yKa3aHUEM TONIUHHbI GydhepHo-
ro cjios;

T1aH pacnoNioOXeHUs cBalt yPOUHEHHOTO OCHOBAHMS C YKa3aHWEM BUIOB CBai, X cneunpuKaumii;

XapaKTePHbIE TEOJIOTHUYECKNE paspe3bl C HAHECEHHBIMU Ha HUX OCHOBHBIMHU XapakTepUCTHKAMU OT-
nejpHbix cnoes (M) rpyHToB, a TakXe HAGUBHBLIMH CBasIMH U KOHCTPYKUHAMKM GYHIAMEHTOB 30aHUI U
COOPYXKEHMIA,

onHcaHHe U 060CHOBAHUE NPHHSITHIX TUMOB (PYHAAMEHTOB MEKOrO 3aN0XXEHHA, a TAKXE BUAA YNPOY-
HEHHOro OCHOBaHUS (YIJIOTHECHHOTO 'PYHTOBBIMU CBassMHU, apMUPOBAHHOIO WM KOMOHHMPOBAHHOTO) C
TPeOOBAHUSAMU MO XapPaKTEPUCTUKAM TPYHTOBOTO MarepHana LISl 3anojHeHUs NPOOGHTHIX CKBaXHUH M
CO31aHUS YILIMPEHHbIX OCHOBAHUH;

PEKOMEHIAUUHU MO BLIOOPY THNA 000PYAOBAHUS LISt MPOOUBKH CKBAXHH MO HAOUBHbIE CBaM, BHINOJ~
HEHMIO OIBITHBIX MOJEBLIX paboT, MO OTPabOTKE TEXHOJOTHH MPOM3BOACTBA paboT, a TAKXKE UCIBITAHUSIM
(hbparMeHTOB YIPOYHEHHbBIX OCHOBAHHI1 W, B OTAECNbHbLIX CAY4asX, NO NPUMEHEHHIO KOMOMHUPOBAHHBIX
OCHOBAHU i, UCMIBITAHUIO ONBITHbIX HAOWBHbLIX OETOHHbLIX CBAl B YMTPOYHEHHOM I'PYHTE.

4.1.2 NnameTp wabupnbix cBait d, B YNPOYHEHHBIX OCHOBAHMAX NMPUHUMAETCS B 3aBUCUMOCTH OT
IHaMeTpa NpoOMBHOrO cHapana d paBHbIM

d_=v,d, 4.1)

rae Y, — KO3 UUNEHT, yHUTHIBAIOWLNIE YBETMMEHUE AHAMETPA HAGNBHOW CBaK NPH 3aMONHEHUN CKBAXH-
Hbl TPYHTOBBIM MATEPHASIOM C NOCJOHHBIM YNJAOTHEHHEM U MPUHUMAEMBLil B 3aBUCUMOCTH OT €TI0
BMIa paBHbIM: Y, = 1,2 MpK IIHHUCTOM M MECYAHOM TPYHTaX; Y, = |,4 pH XECTKOM IPyHTOBOM
Martepiane (KpynHoo0/I0MOHbIE TPYHTHI, 1eOeHb, KPYMHBIIA MECOK, WNAK U T.1.).

4.1.3 HabupHbie CBau B yNPOUYHCHHBIX OCHOBAHUSIX B IJ1aHe pacnonaralorcs, Kak npaBuio, B laxmar-
HOM nopsnke.

MakcumanbHbie pacCTOAHMNA [\ MEXAY OCSMM HAOUBHBIX CBAll MPUHUMAIOTCA MO COOTBETCTBYIOLNM
pacueTaM sl Kaxaoro Buaa ynpouyHeHHOro ocHosaHus. [lpu ciioscTom HannacToBaHMM TPYHTOB BEJUYH-
HbI [/, HA3HAYAIOTC! N0 OTAENBHBIM CJIOSM € HAMMEHbLIEH NTIOTHOCTHIO IPYHTOB.

4.1.4 Bua rpyHTOBOTO MaTeprana Juist 3aoNHeHUs MPOOUTHIX CKBAXUH, CO3LAHUS YUIUPECHHBIX OCHOBA~
HHU 1 Ha3HAYaeTCA B 3aBUCUMOCTU OT BHAA YNPOUYHCHHOIO OCHOBAHHMA, HAI'PY30K HA HEro ot (b)'HIlaMCHTOB
30AHHA UITH COOPYXEHMUSI, MECTHBIX TPYHTOBBIX YCNOBUit U APYTruX (akTOpOB.

Mpu BbINOAHEHUH YNIJIOTHEHHBIX OCHOBAHUK NPOOUTBIE CKBAXHUHbBI CJIEAYET 3aNONHATH B 3aBUCUMOCTH
OT TPYHTOBBIX YC/IOBHIl TUIOIMAAKN MECTHBIM FJIMHUCTBIM MJIM [€CYAHBIM TPYHTOM JIMGO JOCTATOYHO
OAHOPOLHOH NX CMECDLIO.

4.1.5 Tpu ycTpoiicTBe apMUPOBAHHBIX OCHOBAHH N NPOOUTHIC CKBAXHHDI CNEAYET 3AMONHATH XKECTKUM,
AOCTATOMHO MPOYHLIM K MANOCKHMAEMbIM TPYHTOBLIM MAaTEPHAIOM MKW HU3KOMPOYHLIMU OETOHHBIMM,
H3IBECTKOBO-0ETOHHLIMM H APYTHMH CMECSIMI, NMPU KOTOPLIX B AOCTATOYHO MOJHO Mepe HCMOJb3YoTCA
NIPOUHOCTHBIE it 1eIOPMAIHOHIbIE XAPAKTEPUCTUKH BXOMSIIUNX B ADMUPOBAHHBIH MACCUR: TPYHTOB NIpHU-
POAHOro (CYUIECTBYIOUIETO) CIOXKEHHIA, YIUIOTHEHHBIX BOKPYr NPOOMTHIX CKBAXWH TPYHTOB, a TaKkXe
(PHU3UKO-MEXaHIUYECKHE CBOICTBA MATCPHATOB APMHUPYIOLLIMX IEMEHTOB — cBait.
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4.1.6 dnsi co3nanust yuinpeHHbIX OCHOBAHUIi N0 OTAENBHBIMUY TPYHTOBBIMHM CBasiMU, A TAKXKE apMUPY-
IOILMMH IIEMEHTAMHU HEODXOAUMO BTPAMOOBLIBATL B AHO NPOOUTHIX CKBAXHH XECTKUH FPYHTOBbI MaTe-
puan.

4.1.7 HabusHble 6eToliHble CBAH B KOMOUHUPOBAHHBIX OCHOBAHUAX CIAEAYET BHINOAHATbL B COOTBET-
CTBHM C TpeDOBAHHAMN ¥ pEKOMEHAaLsiMK pa3aena 3.1.

4.1.8 YnpouHeHHble OCHOBAHHS BBINOHSIIOTCS KaK NOJ OTAENbHBIE CTONOUATHIC, ICHTOYHbIE, IIMTHDIE
(byHaaMeHTDBI, TaK H B GOILIIMHCTBE CJIy4acB B LEJAOM flOA BCE 3AaHUsT MJIU COOPYXEHUS.

Pa3mepbl ynpouyHEeHHBIX OCHOBaHMIA B IJIaHe CAeAyeT NPUHUMATL OoJibLIE pa3MepoB (PyHAAMEHTOB B
KaXI1Yt0 CTOPOHY Ha NONIOCY IHPUHOM

b =y.¥gb, 4.2)

rae y, MYy — KO3D(PUUMEHTDI, YIUTHIBAIOILME XapaKTep paclpefeeH!sl FOPU3OHTANbHBIX AedopMauuit
[PYHTa B OCHOBaHHM (PyHAAMEHTA B 3aBUCUMOCTH OT JABJICHUS HA YNPOYHEHHBIA TPYHT U
PACUETHOTO CONPOTHBIEHMUS R ) COOTBETCTBEHHO, & ISl IIPOCAAOYHBIX IPYHTOB — HA4abHOTO
TPOCAAOYHOTO AABJEHUS P, OKPYXKAIOLWETO YPOUHEHHBIH MACCHUB FPYHTA.

Ha nnoumaakax co Il THNOM rPYHTOBLIX YCNIOBHIA 10 NPOCATOYHOCTH pa3Mepbl YIIPOYHEHHBIX OCHOBA-
HUil B niaHe HEOBXOAMMO NPHUHHUMATL GoJbLEe pa3MepoB (PYHAAMEHTOB JIMOO 31aHUA W COOPYXEHHS B
Kax/1ylo CTOPOHY Ha NoJocy wupHHoil b”, rae b” = 0,2H  (H ; — BeMyuHa N1poCcanovHOI TONLIMN).

4.1.9 [hy61Ha ynpouyHeHNA rPYHTOB OCHOBAHM1 Ha3HAYAETCH C YYETOM:

MECTHBIX FPYHTOBbIX YCIOBMM M, KaK MPaBUo, I0JKHA 06eCTIieYBATh MOJNHYIO MPOPE3KY C/I0EB CNabbiX,
NPOCANOYHBIX, HACBITTHbIX U ApP. TPYHTOB C ONUPAHMEM YIIPOYHEHHLIX MACCHBOB HA JOCTATOYHO MPOYHbIE
MaOCXKMMaeMble MOACTUNAIOILNUE FPYHTHI;

Harpy3oK Ha ¢pyHIaMeHTbI H A0/1KHA COCTaBAsATh He MeHee 0,8 BENMUMHBI CXMMAEMOI 30HbI;

TEXHHYECKNX BO3MOXHOCTEIl UMEIOLLETOCA 000PYAOBAHUS ISl MPOOUBKU CKBAXHWH Ha HEOOXONUMYIO
uX FyOuHy # ap. hpakTopos.

4.2 OcHoBHbIE OIOKEHHS 110 PACYeTy

4.2.1 Ynpo4yHeHHble OCHOBAHUS JOJXKHbI PACCYUMTBIBATHLCA M0 IBYM FPYMNMaM npenesibHbIX COCTOSHUIA:
MEPBON — MO HECYLUEi CMOCOGHOCTH U BTOpOoit — no aedopmauuam.

K nepBoit rpyrnre npeneabHbIX COCTOSHU# OTHOCSATCSI COCTOSIHUSI, TPUBOASILLIUAE 3IaHUSI, COOPYXEHUA U
yNPOYHEHHbIE OCHOBAHUSA K MOJHOW HENMPUTOZHOCTH K IKCINyaTauuu (notepsi yCTOMYMBOCTH, HOPMBI U
NOJIOXKEHUS, Ype3MePHbIe NNAacCTHYECKHe AedopMaunu wiu AedopMalUd HEYCTAHOBUBLUEHCS MOJI3YyYECTH
W T.0).

Ko BTOpoO#t rpynmne npemesbHbIX COCTOSIHWIA OTHOCSATCS COCTOSIHMS, 3aTPYAHSIOUINE HOPMaNbHYIO
IKCIUIYaTaLUIO 30AHUS HIIM COOPYXEHUS TUOO0 CHUXKAIOLIME UX 0JIFOBEYHOCTD BCJIEACTBUE HEAOMYCTUMBbIX
nepemeleHuit (ocagok, nporuboB, KpEHOB, YIJIOB MOBOPOTA, TPEILMH U T.I.).

YnpouHeHHblE OCHOBaH KK PAaCCUUTLIBAIOTCS Mo AedopMaLIMsIM BO BCEX CIyUasiX, a [0 HeCyLuei crnocob-
HOCTH — B CJiyuasix, yKasaHHbIX B 11. 4.2.2,

4.2.2 PacueT ynpouHeHHbIX OCHOBAHHU I MO HECYLIEH CNOCOOHOCTH A0/KeH npousBoautses no CIT 50-101:

a) KaK rpyHTOBbIX MAaCCHMBOB B C/lydasiX, €CJIH:

Ha YNpOuYHEHHbIE OCHOBAHUS MEepelaloTCs 3HAYMUTENbHbIE TOPU3OHTANbHbIE HArpy3ku (MOANOpPHLIE
CTEHbI, (PYyHAAMEHTbI PACOPHBIX KOHCTPYKLUHKIR U T.I.), B TOM YHCJIE CEHCMHUUYECKHE;

30aHUE WIIK COOPYXEHUE PACNOJIOXEHO Ha OTKOCE MM BOIM3HM OTKOCA;

6) MO MPOYHOCTU OTAEJILHBIX ATEMEHTOB, COCTABAAIOWIMX apMUPOBAHHOE WJIM KOMOMHUPOBAHHOE
OCHOBaHHE,

4.2.3 Pacyer ynpouHEHHbIX OCHOBAHHU I MO 1eOPMAaLIMAM BLINOMHAIOT KaK ABYXCJIOHHOIO OCHOBaHUSA,
COCTOSILLIErO U3 BEPXHErO YINPOYHEHHOrO CIIOSt M MOACTUAAIOILETO ero HUXHEIO CJ10sl TPYHTa NPUPOLHOTO
cnoxeHus, B coorsetcTBuM co CHul1 2.02.01 nnu CI1 50-101, no ananoruu ¢ n. 3.2.5 u popmynamu (3.2) u
(3.3), B KOTOpBIX:

s — coBMecTHas aAecdopMauust GyHIaMEHTa 30aHUS UKW COOPYXEHHS 3a CUET CXKATUSl BEPXHErO CNosi

(ocafika, rOpu3OHTANbHOE NepeMeltieHue, OTHOCUTENbLHBIE PA3HOCTU UX, KpeHbl) FPYHTA ynipoy-
HEHHOTO OCHOBAHMA MO BO3AEHCTBUEM BHELLUHEH HArpy3ku, a TAaKXe MOBbILIEHHOTO COOCTBEH -
HOTO Beca rpyHTa yNnpouHEHHOro ocHoBaHus, onpeaensemasi no CI1 50-101;
s’ — cosMecTHas nedopMatns GyHIAMEHTA 31aHUS UJTM COOPYXEHHUS 3a CUET CKATHUSA TOACTUIAIOLLETO
YNPOUYHEHHOE OCHOBAHUE [PYHTa MPUPOAHOTO CIOXEHMs, KOTOpas MpOSBASETCH Mof BO3aei-
CTBUEM (paKTOPOB, NPHUBEAEHHBIX B 1. 3.2.5; 4.2.4.
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4.2.4 [lononHuTenbHbie Aeopmanm s’ npu ocenaHmsX 3eMHOK NMOBEPXHOCTH HA NoapadaTbiBaEMbIX,
3aKapPCTOBAHHbIX TEPPHTOPHUSIX OlIPEAENAIOTCS M0 TpeOOBAHUAM M PEKOMEHIALUSM COOTBETCTBYIOLLIMX
HOPMATHUBHbLIX JOKYMEHTOB.

JlononHUTENBHYIO OCanKy s OT Beca NAaHUPOBOYHbBIX HACBINEH-MOACBINOK, YBEAHUEHUE COOCTBEHHOrO
Beca yNpPOUHSAEMOro I'PyHTA 3a CYET €ro YIJIOTHEHUS], apMUPOBaH U, MOBLILUEHUS BAAXHOCTH NMOACTUNAIO-
KX, [JTABHbIM 00pa30M INTIUHUCTBIX, TPYHTOB PEKOMEHYETCH BBIYHCAATL MO (hopmyre

’
< G:yi hadi _ i sz

h, G ho
S’ = 0,8 Z adi +0,82 U.,atl: Ladi ‘ (43)
E ,'_l E

ci=l i i=l ~(

o

rae 6, M G, — CPEIHUE 3HAYCHUS BEPTUKATbHBIX HANPAXKEHUIA B i-M CJIOE TPYHTA OT €T0 COGCTBEHHOIO
Beca, COOTBETCTBEHHO IMPU MPUPOAHON BAAXHOCTU M MOJIHOM BOAOHACHILLEHUY B peae-
Nlax 30HbI AOMOJHUTENLHOTO CXaTusi H , MOACTUNAIOIIMX YTPOYHEHHBI MAacCUB IPyH-

ad
TOR,
hadi -— TONIWMHA {-TO 05 'PYHTA, HA KOTOPLIC pa3acieHa 30Ha JONOJHUTENBLHOIO CXKaTHUsA Hud;
olzadi — CpeAHee 3HAUYCHUEC BEPTUKATLHOIO JOMOTHUTENBHOIO HATIPAXCHUS B {-M CJIO€ BOJAOHACHI-

LICHHOTO INPYyHTa,;
E v E; — cOOTBETCTBEHHO MOY/HU Ae)OPMALIMK i-TO CJIOA FPYHTA NPH [1OTHOM BOAOHACHILIEHMH U
MPUPOIHON BJAXHOCTH.

4.3 IIpoexTHpOBaHHeE YNIIOTHEHHbIX OCHOBAHHH

4.3.1 YunoTHeHHble OCHOBaHHUs (MyOMHHOE ynjioTHEHHUE FPYHTOB) BBLIMOJIHSIOTCS NMyTeM MPOOUBKH
CKBaXWH € NOCAEAYIOLIAM KX 3aMOJIHEHUEM, KaK MPaBUJIO, MECTHBIM, Yallle BCEr0 rMUHUCTHIM, TPYHTOM U
YIJIOTHEHUEM KaX/10i OTCbINAEMON B CKBAXHHY MOPIIMM IPYHTA TEM Xe€ MPOOUBHbBIM CHAPSAOM.

B npouecce npoOMBKU CKBAXHH C CO3aHUEM YNJIOTHEHHBIX OCHOBAHWUI W 3aMOJIHEHUEM CKBAXWH
FPYHTOM C YIUIOTHEHHEM BOKPYr HMX OOpa3yloTCsl YIUIOTHEHHbIE 30HBI NMAMETPOM, PaBHbIM d,, =
= (2,5—3,5)d; d — nnametp ckBaxuH (puc. 2).

ITpn pacrnonoxeHUH OTAEAbHBIX CKBaXWH B IJIAHE Ha paccTtossHusix / MeHblue d

om» TIPH KOTODBIX
YIUIOTHEHHbIE 30HbI CHUMAIOTCS, 00pa3yeTcsl MacCHMB YNIJIOTHEHHOTO IPYHTA.

11 puyMeEcYaHHUNEe — CKBEI)KHHI:!, 3aMONMHCHHBLIC YNIOTHCHHbIM FPYHTOM, weOHeM, WAAKoM U T.0., YCAOBHO Ha3bIBAIOT
COOTBETCTBECHHO «I'PYHTOBbIMH, 1Ee6eHOUHBIMY, LLTAKOBLIMH U T.N. CBAsIMU»,
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Pucynox 2 — T1nan pacnonoxeHus npoOHTLIX CKBAXKHUH (@) U pa3pe3 yIJIOTHEHHOTO MaccHBa (6)

] — npoOUTBIe CKBAXHHbIL, 2 — YIIOTHEHHBIC 30HbLI BOKPYT CKBAXHH, 3 — YUIMPCHHDIC OCHOBAHUS, 4 — PACHETHDLI LCCTH-
YrojabHHUK
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4.3.2 YNNOTHEHHbIE TPYHTOBBIMH CBASIMU OCHOBAHMSI BBLITIOJIHAIOTCH MPU HEOOXOAMMOCTH:

TOBLHLIEHUS MPOYHOCTHBIX H AEHOPMALNOHHbIX XaPAKTEPUCTHK CUIIBHOCXKUMAECMbIX TPYHTOB;

VCTPANCHU NPOCALOUHBIX CBOICTB IPYHTOB B NPeaenax, Kak 1paBuio, BCeil MPocapouHoi Tonniu;

YCTPOMCTBA B MIMHUCTBIX, U OCOOCHHO B MPOCANOYHbIX, JIECCOBBIX TPYHTAX MPOTHBOMUALTPALIMOHHbIX
3aBeC U3 YNJIO0THEHHOTO IPYHTA.

4.3.3 YNOTHEHHbBIE TPYHTOBLIMU CBassMH OCHOBaH sl HauboJee 1e1ecoobpa3HO NPUMEHSTh:

B IJTMHUCTBIX, M OCOGEHHO B MPOCANOMHBIX, HACLITTHBIX FPYHTAX C BJAXHOCTbIO, OJIM3KOM K ONTUMANb-
HOii, M CTENEHbIO BIaXHocTn §,.<0,7;

NpU OTCYTCTBUU B YILIOTHAEMOM TOJIIIE C/I0EB W NPOCIAOEK MIOTHBIX FPYHTOB, NECKOB, MAJOBAAXHbIX
cynecei (S,, < 0,4), NMH3 MepeyBNAXHCHHbIX IMTMHUCTBIX TPYHTOB CO CTEMEHBbIO BRAXHOCTH Sr > 0,75,
BEPXOBOMKH, @ TAKXKE MPU COAEPXKAHUU B YNIOTHEHHbIX IPyHTaX OpraHUUECKMX BKIIOYeHUit He 6onee 0,1 o
Becy;

B CEMCMMNYECKUX paliOHAX LISl CHUXKEHUS KaTEropuy rpyHTa Nno ceiiCMU4YECKUM CBOICTBAM M MepeBofia
ee u3 I Bo Il kateropuio;

NpyU TpeOYEeMOii TOJILLMHE YIIOTHSEMOTO closi OT 8 110 20 M;

onst 3naHiuil u coopyxenuit 11 u Il ypoBHeit OTBETCTBEHHOCTH C YYeTOM OOecnedYeHUst pacueTHBIX
0CalOK, He NPEBbILLAIOLUMX NPEAENbHO 10MYCTUMbIX UX BeJn4duH, no CIT 50-101.

4.3.4 TpyHTOBBIE CBaM B YIUIOTHSIEMOM OCHOBAHUM CJieAyeT BBLIMOMHATH auametpom 0,5—0.8 M u
pasMeluaTh B ILAXMAaTHOM MOPSAKE M0 BepLUIMHAM PAaBHOCTOPOHHENO TPEYrOJbHMKA CO CTOPOHAMH JUTUHOM
{, onpeaensiemoit no . 4.3.5, u BeicoToi !’ = 0,87/ (puc. 2). HezaBUCUMO OT NONYYEHHOTO MO PacyeTy Yucia
TPYHTOBbLIX CBAil YUCIIO PSIAOB UX NO LWIHMPUHE U VTMHE DyHAaAMEHTa HOJDKHO ObiTh He MeHee Tpex. Kpaituue
NO KOHTYPY YNJIOTHAEMOM [UIOILAAW PSAAbI TPYHTOBBIX CBai MOJIKHBI PACMONATaTLCSA HA PACCTOSHUAX He
MmeHee 0,5/ ot ee rpaHULLbI.

Bo Bcex cayuasix UMCN0 IPYHTOBBIX CBA#t HEMOCPEACTBEHHO NMOJ OTAENIbHBIMU (PyHAAMEHTAMU 31aHUs
WJIH COOPYXEHHS NOJKHO ObITh HE MEHEE CEMM.

4.3.5 PaccTosiHue MeXay LeHTpaMK CKBaXUH [UIS TPYHTOBBIX cBait [ onpenensercs no gpopmyiie

Pd.mid (44)

Pa.mid —Pa ’

Ijle d — auaMeTp rpyHTOBOM CBau, onpeaensemslit non. 4.1.2;
Pymig — CPElHEE 3HAUEHUE MJIOTHOCTH yNIOTHEHHOIO IPYHTA B MPEAe/Iax yrIOTHEHHOTO MacCHBa, Ha3Ha-
4yaeMoc B 3aBUCUMOCTH OT MPUPOAHOM BAAXHOCTH YNJOTHAEMOrO rPpyHTA, YPOBHS OTBETCTBEHHO-
CTH NPOCKTUPYEMBIX 30aHUI ¥ COOPYXEHMIA;
p -— Cp€AHEEC 3HAYCHHUE IUVIOTHOCTH I'pyHTA B CYXOM COCTOSIHUMN A0 €ro YIJIOTHEHHUA.
4.3.6 IMNpu pacuete no aebopmauunsam (1. 4.2.3) ymioTHEHHbIX OCHOBaHUIi TPYHTOBbIMU CBasAMHU pacyeT-
HblE CONpOTHBIEHNA R 1 mMonyib neopMalmu £ 'pyHTa OCHOBAHHUA CeayeT NPUHUMATL B CIy4asx:
a) 3al1OJJHEHUSA CKBAXHH MCCTHBLIM FPYHTOM MO CPEAHUM 3HAYEHUSAM MPOYHOCTHBLIX XapPAKTEPUCTHUK
IPYHTOB B YIJTOTHEHHOM MacCHBC U BhIYUCJIEHUH me no gopmyne (5.5) CI1 50-101 v onpenenenu £, no
pe€3yabTaTaM na6opaT0prlx WJIU MONEBbIX UCTIBITAHUH YNJIOTHEHHbIX TPYHTOB;
0) 3aMoMHEHMsI CKBAXHH XECTKUM IPYHTOBLIM MaTepHaJioM no popMyJiaM:
R R(’l)l" A + Rl’!l’mA” ( 4 5)
com A + A” * M
’ 144 r?
Ecom ———E"”"j,: 5‘3’"’1 : (4.6)
rae R, v R, — pacyeTHbic CONPOTUBAECHUS YIIOTHEHHBIX COOTBETCTBEHHO OKOJIOCBAHBIX TPYHTOB
B T€NE FPYHTOBLIX CBA M3 XECTKOrO TPYHTOBOrO Matepuasia, onpeiesisieMble no ux
u3uko-mMexaHnueckuM xapaxrepucrukam no CIT 50-101;
‘A" — nnoulaan NONEPEYHOro CEYEHUs COOTBETCTBEHHO MPYHTOBOM CBaM M OKPYXAIOLLETO ee
YNJAOTHEHHOI'O FPYHTA, MPUHUMAEMbIE PAaBHbIMY (LIOLLAAX MPOBAJILHOTO IECTUYTONb-
HUKa co cTtopoHamu (no i. 4.3.4), paBubimu I'/2 uian 0,435/, 3a BeiveroM rowanu A, T.e.

A" = A, — A" =2,59(0.435) — 3,144 /4, 4.7)

rae E, v E”, -~ Moanyan aedpopMaumy yIIOTHEHHBIX COOTBETCTBEHHO OKOJIOCBAMHBIX TPYHTOB U B Tene
TPYHTOBOIT CBAK M3 XECTKOTO [PYHTOBOrO Marepuana.
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4.4 [NpocKTHpoBaHUEe APMUPOBAHHBIX OCHOBAHMIA

4.4.1 ApMUPOBAHHOE OCHOBAHHE BLIMOJIHAETCS NMYTEM NPOOHUBKM CKBAXHH C NOCIEAYIOUIUM UX 3an0N -
HEHHUEM XECTKUM IPYyHTOBLIM Matepuanom (n. 1.2) 1 yNNOTHEHUEM KaX30W OTCbINAEMOi €ro NopLUK B
CKBAXHHY TEM Xe NPOGHBHBIM CHApANOM. B KauecTse XeCTKOro rpyHTOBOro Matepuala OGbLIYHO HCNOb3Y-
10TCSA: LIEGEHOYHBIE CMECH OT KPYNMHBIX 0 MEJIKUX (DpaKUHit U3 KAMHS TBEPAbIX MOPOA; KPYNHOOGJOMOY-~
Hbl€ (FaNeyHUKOBbIE, TPABUIHbIE) TPYHTBI; OTXO/bI OT Pa3pylUEHHbIX CTPOUTENbHBIX KOHCTPYKLMiA (0ETOH-
HbIX, OYTOBbIX, KMPIIMYHbLIX); TPaHY/JUPOBAHHbIE 1JIAKM C YCTOWYHMBOW OT pacxoaa CTPYKTYpoil;, pexe
XECTKast GETOHHAs CMeChb HAa KPYITHOM 3anojiHUTENE U T.N.

B npouecce npo6MBKH CKBAXUH, CO3AaHUS YILIMPEHHbIX OCHOBAHUI U 3aMONIHEHNSI CKBAXHWH XECTKUM
IPYHTOBLIM MATEPUAIOM C MOCAEAYIOUIMM €ro MOCMOHHLIM YIUIOTHEHHEM TpamMGoBaHUeM MpPoOGHBHLIM
CHapA/IOM BOKpYr apMMpYIOIUWX HaGMBHLIX CBail O0OpasylOTCsi YNJIOTHEHHLIE 30HBI Auametpom d, ..
paBHbiM (3—4)d (d — nnameTp NpoOGUBHOTO CHapAaa).

Tpy pacnonoxeHny oTAEAbHBIX CKBAXHH B [L1aHE Ha PACCTOSHHAX, Npepblaomnx B 1,2—2 pazad, .,
00pa3yeTcs MacCMB apMUPOBAHHOIO rpyHTa (pHC. 3), COCTOALLMIE H3!

APMUPYIOIUX IIEMEHTOB — HAOUBHBIX CBait WU CTONOOB, BBHIMOMHEHHbIX B MPOOUTHIX CKBAXHHAX H
3aMOMHEHHBIX XECTKHX IPYHTOBbIM MATEPUA/IOM;

YIJIOTHEHHbIX BOKPYT aPMUPYIOWNX HAOUBHLIX CBai 30H IPYHTa;

IPYHTa NPUPOAHOTO (MJIH TEXHOTEHHOTO) CJIOXEHHUS,, PACTIONOXEHHOIO MEXAY YNJIOTHEHHbIMH 30HAMH.

ITo BepXy apMHPOBAHHOIO MacCHBa MPU AOYILTOTHEHUH GydepHOro cnost uau 3aMeHE €ro MECTHbIM
TPYHTOM C YTUIOTHEHHEM 40 Koabduumnenta ynnorvenus K, > 0,95 sbinonusiercs rpyurosas noayluka,
KoTopas o0ecrieuMBaeT pacrpeieieHue Harpy3ku oT (pyHIaMEHTOB Ha BCE NMEMEHTbl apMHMPOBAHHOrO
MaccuBa.

4.4.2 ApMUpoBaHHe FPYHTOB OCHOBaHM I OTJIMYAETCA OT YCTPOACTBA YNJIOTHEHHBIX OCHOBAHHKI MPYHTO-
BbIMH CBasiMH §oJiee MOJTHBIM UCMONb30BAHMEM NPOYHOCTHBIX U 16(POPMALIMOHHBIX XapaKTEPUCTUK YNPOU-
HSAEMBIX TPYHTOB TPHUPOAHOTO WM TEXHOTEHHOTO CROXEHWSI, 2 NPH 3aNONHEHUHU TPOOUTHIX CKBAKMH
JXECTKUM IPYHTOBbIM MaTepHajIOM YacTo LOCTUIAeTCsl GoJiee CYIECTBEHHOE MOBLILIEHUE HeCyLlei c11ocob-
HOCTH YNPOYHEHHOTO OCHOBaHWsl, OCOOEHHO NMPU ONMUPAHUM apMHUPYIOLIMUX INEMEHTOB Ha NOCTATOYHO
NPOYHbIE N MAJIOCXKHUMAEMbBIE MOACTUIAIOIIME TPYHTHI.
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Pucynox 3 — KoMOuHnponannoe 0CHOBAHNE C YIIOTHEHHEM FPYHTOB APMHUDOBAHHEM

| — apmupylolmMe HAGNBHBIC CBaM; 2 — YMNIOTHEHHLIC 30HbI IPYHTA; 3 — XeNe300CTOHHBIC HAGUBHBIC CBaH; 4 — IPYHT
NPUPOJIHOTO CIIOKEHNA; 5 — YUIMPCHHbIE OCHOBAHMSI W3 BTPAMGOBAHHOIO XCCTKOrO FPYHTOBOTO Matepnani; 6 — cbaiHbii
POCTBEPK; 7 — PACYETHBIH IEMEHT ADMUPOBAKHOIO MACCHBA (LUCCTHYFOABHUK)
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4.4.3 ApMupoBaHye OCHOBAHH I BePTHKAIbHBLIMH 3JIEMECHTAMM MOBbIIUCHHONW MPOYHOCTH BbINOJIHIETCSH
1pH HEOOXOAHMOCTH:

NOBLILIEH IS MPOYHOCTHBIX 11 1¢HOPMALNOHHBIX XAPAKTEPHCTHK C/1ABbIX FPYHTOB;

YCTPAHEHUs! MPOCAAOYHBIX CBOWUCTB TPYHTOB Ha mjoutaakax co Il TUMOM TIpyHTOBBIX YC/IOBUi Mo
MpOCaa0UHOCTH;

NOYMJOTHEHHSI HECAEKABIUHXCH HACBITHBIX TPYHTOB NPH CONEPXKAHMK OPraHUYECKHUX BKIIOYEHUH B
HUX He Donee Iw" < 0,1 no Becy.

4.4.4 ApMUpOoBaHUE IPYHTOB MOXET IPUMEHSITLCS:

MPakTHYECKKH BO BCEX BIAAX HEAOYMAOTHEHHBIX INIMHUCTHIX M PbDUILIX NECYAHBIX TPYHTOB B HE3aBUCH-
MOCTH OT UX CTENEHU BAAXHOCTH;

Ha rayouny ot 6—8 10 15—20 m;

st 3naHui ¥ coopyxeHuit 111 u 1 ypoBHeii 0oTBETCTBEHHOCTH.

4.4.5 PasMepbl apMMpPOBAHHBIX OCHOBAHUI B MJaHe W MO rMyOUHE caenyeT NMPUHUMATL MUCXOAS U3
yc/ioBHst o0ecrieyeHMs Hecyllell CnocoGHOCTH apMMPOBAHHOIO MaccHBa U NOACTHAAIOLIErO €r0 IPYHTa Kak
Ha Harpy3ku ot (hyHAaMeHTOB 3/1aHUI 1 COOPYXEHHUH, TaK M OT JOMOJHHUTENbHBIX HArPy30K Ha apMUPOBAH-
Hbl€ MACCHUBbI, BOZHHKAIOUINX, HATIPUMED, NPH NPOcanKax OKPYXKaIOLWMX apMUPOBAHHbIX MAaCCUBOB JIECCO-
BbIX TPYHTOB OT UX COOCTBEHHOIO Beca, CAMOYIUIOTHEHUM HACBITIHBIX FPYHTOB, a TaKXe JONOJHUTENbHbIX
ocalKax MOACTHIAIOLUIMX UX TPYHTOR, pa3BUTUH APYTUX BUAOB Aedopmauuit (nm. 3.2.5 n 4.2.3).

4.4.6 Apmupytolue HaGHMBHbIE CBAW B YNIPOUHEHHOM OCHOBAHM U CJIeAYET BLINONHATE AMaMeTpoM 0,6—
1 M 1 pa3MelLIaTh B LIAXMAaTHOM NOPsiIAKe MO Bepli¥HaM PaBHOCTOPOHHETO TpeyrojbHKUKa (puc. 3).

PaccTosiHUst MexXay OTAENbHBIMH apMUPYIOIIMMH HAOMBHBIMM CBAassMU MPMHUMAIOTCA IO pacyeTam
ApMHMPOBAHHbIX OCHOBAHMIA M, KaK MPaBKII0, HE IOJIKHbI NpeBbiaTh (6—8)d, (d, — nnameTp apMupyiownX
HaOUBHBIX CBait).

Ha npocanounbix rpyHtax co Il TMNOM rpyHTOBBIX YCJOBHI IO MPOCALOYHOCTHU JUISL BOCMPUATHSA
NIOMOJIHUTENbHbBIX HATPY30K OT CHJI HArpy>KalowWero TpeHUs, BO3HUKAIOLLMX MPH APOCAIKaX OKPYXKAIOWHX
TPYHTOB OT COGCTBEHRHOrO Beca, B Mpenesnax nonoc WupHHoit b = 0,2H_, (n. 4.1.8) paccroanus Mexay
apMUPYIOLIMMHU HAaOUBHBIMU CBasiMM TIPUHUMAIOTCH B |,5—2 pa3a MEHbIIMMHM U HE NPEBbILLAIOLIMMHU
(3—4)d,

KonnuecTBo HaOMBHbBIX CBait B apMUPOBAHHOM MacCHBE J10JKHO ObITb HE MEHEE 5 LUT.

4.4.7 PacueT HanpsxXeHHO-Ae()OPMUPYEMOro COCTOSSHUS apMHUPOBAHHOIO MAaCCHMBA TPYHTa OOJIKEH
BBIMOJIHATLCSA HA OCHOBE Y4y€Ta MPOYHOCTHBIX U Ae(OPMALIMOHHDBIX XapAKTEPUCTUK COCTABASIOIIMX E€ro
vacTei, T.e. apMUPYIOWIUX HAGUBHbBIX CBAM, YIIJIOTHEHHBIX 30H ¥ TPYHTOB MPUPOAHOTO CJIOXKEHUS.

st pacueToB MOTYT ObITh UCMOJIL30BAHbI KAK U3BECTHbIE MPEIOXEHNUS, OCHOBAHHBIE HA PEILIEHHSIX 110
METOAAM KOHEUHbLIX 1EMEHTOB MM KOHEUHbIX Pa3HOCTEl ¢ ucnonbloBaHueM Moaenu Mopa—KynoHa u
peaTn30BaHHbIE B COOTBETCTBYIOILMX NMPOrpaMMax, Tak U KHXEHEPHbIH noaxoa, 6a3upylowniicst Ha pe3yib-
TaTax NoJIEBbIX UCCEI0OBAHUIA apMUPOBAHHbBIX OCHOBAHHUMA.

4.4.8 Tpyu pacyere apMHUPOBAHHOrO OCHOBaHUs MO AeOPMAUMAM PACUETHOE COMPOTUBIEHUE R, M
MpuBeacHHbIH MOAYTb AehopMaunu £, peKOMEHIYETCS TPUHUMATD PaBHBIMM!

R = R()A() + Rc’a/n Acam + RaAa . (4 8)
a ’ .
A() + Amm + Aa
E = EOAO + Ec,omA('om + EuAu (4 9)
u ’ :
A{) + Amm + Aa
rae Ry, R,,» R, — pacucTHbi¢ CONPOTHBIEHNA COOTBETCTBEHHO IPYHTOB MPHUPOAHOTO CJIOXEHUSA, YILIOT-

HEHHbIX NMpHU npo6m;|<e CKBaXHWH, H YINIOTHEHHOTO XECTKOIO 'rPyHTOBOIO MaTépuasyia B
TeNe apMUPYIOLLIMX HAOUBHbBIX CBaA;
Ay A, A, — TUIOWALN MONEPEYHOrO CeveHUsl COOTBETCTBEHHO TPYHTA MPUPOAHOIO CHOXEHHA B
npeaeaax oTAC/IbHOIO 3JIEMEHTa apMHPOBAHHOIO MaCCHUBa, ynHOTHeHHOﬁ 30HbI BOKpYr
apMupytouieil HaOMBHOM cBan, HaOHUBHOI cBaW B apMUPOBAHHOM MacCHBE;
— Moaynu aedopMalmit COOTBETCTBEHHO IPYHTOB MPUPOLHOTrO CJIOXKEHUSA, YIIOTHEHHOM
30Hbl BOKPYI apMHUPYIOLLIMX HAOUBHbIX cBaili U HAOWBHLIX CBail B ApMUPOBAHHOM
Maccuie.
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4.5 IpoexTuposanne KOMOMHNPOBAHHLIX OCHOBAHWI

4.5.1 KoMGMHMpOBaHHBIMU SBASIIOTCS OCHOBAHUA, YIPOYHEHHbIE TPYHTOBLIMU CBAIMU MJIK apMUPOBA-
HMEM, B KOTOpBIX MOA HAnOOJIee HArpyXeHHbIE KOHCTPYKLUMMW 3AAHNH M COOPYXEHUil BLINOMHAIOTCSH
cBaitHble (PyHAAMEHTBI C COOTBETCTBYIOUIMM 3arNy0NeHUEM HAOUBHBLIX OGETOHHbLIX MAN pexe 3a0UBHbIX,
6ypOoHaOMBHbIX CBaii B NOACTUNAIOLLNI YNIPOYHEHHBIIT MaccuB rpyHTa (puc. 3).

B KOMOMHUPOBAHHDbIX OCHOBAHUAX [MYOMHHOE YIUIOTHEHNE, APMUPOBAHUE FPYHTOB MPENHA3HAUAIOTCS
NS YCTPAHEHUS! NPOCANOK JIECCOBBIX TPYHTOB OT UX COOCTBEHHOTO BECA MK AOYNIOTHEHMS HACBIMHbIX,
HaMbIBHBIX M Ap. CNabbIX TPYHTOB, AMOO A1 YNPOYHEHUS OCHOBAHMIl Ha CiabblX TPyHTax MOA NOJbI,
(yHAAMEHTBI TEXHOJOrUYECKOTO 000PYAOBaHMA, KOHCTPYKUUM C HeGONMbIuMMKU Harpy3kamu. [pn 3tom
HaOuBHbIC GETOHHBIE 1 APYTHE CBAK BLIMOAHAIOTCA NOA GYHAAMEHTAMY OCHOBHLBIX HECYINX KOHCTPYKUHA
30aHUIt U COOPYXEHUIA.

Takue yHAAMEHTHBIE KOHCTPYKLIMM MHOTAA TaKXKe Ha3bIBAIOT CBAlHBIMU DYHIAMEHTAMMU B YIJIOTHEH-
HOM IpYHTE.

4.5.2 KoMOUHHMPOBAHHbIE OCHOBaHUA HauboNee LEIeCOO0Pa3HO NPUMEHSITD:

Ha MPOCALAOYHBIX JECCOBbIX FpyHTax cO 1l THAIOM IPYHTOBLIX YCAOBKIA MO MPOCANOUHOCTH, HACHIMTHBIX
HECJIEXABLUKXCS TPYHTAX, a TAKXE B HEJOYMAOTHEHHbIX INTMHNCTBIX H PbIXJIBIX MECYAHBIX TPYHTAX;

s 31aHuit U coopyxeHuit [ u 1l yposHeil oTBETCTBEHHOCTH.

4.5.3 Ipy npoeKTUPOBAHM N KOMOMHHMPOBAHHbIX OCHOBAHHIit MPOEKTHl YNPOYHEHUSI OCHOBAHM It pa3pa-
6aTbIBAIOTCH:

a) C FPYHTOBBIMU CBAassMU B COOTBETCTBMU € pa3aenamy 4.1—4.3 ¢ yueTOM TOro, YTO PACCTOSAHUS MEXIY
HEHTPaMHU NPOOMTHIX CKBAXWH A1l [PYHTOBLIX CBaif HA3HAYAIOTCH MUCX0As U3 CPENHEro 3HAYEHMUS MJIOTHOC-
TH YNJOTHEHHOTO IPYHTA B JOYNJAOTHEHHOM MaccuBe, COOTBETCTBYIOLIEr0 KOIDGUIUHUEHTY YNIOTHEHUS
K, 20,92, a B npocanoynbix rpyHtax Il tuna K, > 0,95;

6) c apMupoBaHUeM HaGMBHBIMU CBasIMU B COOTBETCTBUH C pa3aenamu 4.1—4.2 u 4.4;

B) HAOUBHBbIX OETOHHBIX CBail B NPOOUTHIX CKBAXWHAX NO pa3neay 3 AaHHOTO cTaHaapTa, a OypoHabHuB-
HbIX ¥ 3a0UBHBIX cBait — no CI1 50-101.

5 YerpoiteTBo cBaiitbIX GYHAAMEHTOB H YIPOYHEHHbIX OCHOBAHMIA
M3 HAOMBHBIX CBaii M MPOOGHTLIX CKBAKHH

5.1 O6ume noJoxeHnn

5.1.1 I1pu NpoON3BOACTBE CTPOUTE/IbHO-MOHTaXHBIX PabOT MO YCTPOHCTBY CBaiHbIX (DYHAAMEHTOB M
yNPOYHEHHbIX OCHOBaHMt N3 HAGUBHbIX CBait B MPOOUTHIX CKBAXXHUHAX AOJIKHBI COBMIONATbCS TpeGOBaHuUs
HOPMAaTUBHbIX JOKYMEHTOB Ha BbINOJIHEHKE 3EMAHLIX paboT, ocHoBauuit u dyHaamenros (CHull 3.02.01,
CII 50-101); cBaitnbix dpynnamentos (CI1 50-102); GeToHHBIX K Xene300eTORHbIX KOHcTpyKuuii (CHull
52-01), a Takxe TpeGOBaHUS HOPMATHBHBLIX AOKYMEHTOB 10 OPraHU3alkWKu CTPOUTEILHOrO NPONU3BOACTBA
(CHuIT 12-01), reone3nyeckum paGotam (CIT 11-104), Texnuke 6esonacHoctyt (CHuIl 12-03, CHull 12-
04), mpaBujiaM noxapHoil 6€30MacHOCTH MPH NMPOU3BOACTBE CTPOUTE/NbHO-MOHTAXHBIX paboT, OXpaHe
okpyxatoiueii cpeast (CIT 11-102).

5.1.2 PaGotbl no ycTpoHCTBY CcBaiiHbIX (YHIAMEHTOB M3 HAOMBHBIX CBail M YNPOMHEHHbIX OCHOBaHMii B
MPOOUTBIX CKBAXXUHAX AO/KHBI BLINOMHATLCA MO NpoeKTy npou3soacTsa padot (IMIP) unn no texHonornyec-
KUM KaprtaM, pa3paboTKy KOTOpPbIX BbIMOJHSET CNEUUATU3UPOBAHHAS MOAPSAAHAN OpraHU3alLMs, UMEIoLas
OMBIT YCTPOACTBA HAOMBHBIX CBAI B NPOOUTBIX CKBROKMHAX, HA OCHOBE NMPOCKTA OPraHU3aLMK CTPOUTEILCTBA.

5.1.3 Pa6oTbl no ycTpoicTBY CBaiiHbIX (GYHAAMEHTOB ¥ YNPOUHEHHbIX OCHOBaHWil 3 HAOMBHBIX CBail B
NPOBUTLIX CKBAXUHAX BKITIOHAIOT C/1€AYIOLLIME OCHOBHDIC 3TaTbI:

a) MOAroTOBKA KOTJIOBaHA 1Sl NPOU3BOACTBaA paGor (n. 5.1.4);

0) noaroToBKa 000PYAOBaHUs M APYrHX TEXHUYECKUX CPEACTB MEXaHU3ALUYU 1A MPOONBKH CKBAXHH,
¢opMUpOBaHHs YHIMPEHHBIX OCHOBAHHU, 3aII0JIHEHUS! POOUTBIX CKBAXHWH XECTKUM FPYHTOBLIM MaTepHa-
JIOM WS 6ETOHOM B COOTBETCTBUU C pa3fiesioM 5.2;

B) pa3buBKa 1 3aKpenjieHUE OCeli CBai;

) BLIMOJHEHHUE ONBITHLIX PaGOT B COOTBETCTBUM C pa3jiesioM 5.3 110 ycTpoicTBy HaGMBHBIX GETOHHBIX
cBail, BKJIIOYAIOIWMX MPOOUBKY CKBAXHH, YCTPOWCTBO YLIMPEHHBIX OCHOBAHHWi, 3aMONHEHUE CKBAXUH
GETOHOM, WIH YCTPOIKCTBY YNPOUHEHHBIX OCHOBAHW it YNJIOTHEHHEM IPYHTOBLIMH CBasIMM, apMUPOBAHHEM
IM60 KOMOMHUPOBAHHBIX OCHOBAHHI, BK/IIOYAIOLLUX HAPSIAY C OTMEYEHHDBIM BblILIC 3aMOJIHEHHE NPOOUB-
HbIX CKBAXHH XECTKUM IPYHTOBbIM MaTCPUAJIOM;
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01} HCITBITAHKE OLBITHBIX OCTOHHBIX CBAil AN (PparMeHTOB YIIPOUHEHHBIX OCHOBAHWH BEPTUKAJIbHBIMU
CTATHYCCKUMH, a TAKXKE, IPH HEODXOMMOCTHU, TOPH3ORTANILHbIM I HAMPY3KAMH 10 PEKOMEHAALUAM pa3fe-
nas.4;

€) BbIITOMHEHHE B COOTBETCTBHH C MPOEKTOM HAOUBHBIX GETOMHBIX CBait No pazaeny 5.5 UAM yNPOUYHEeH-
HbIX OCHOBaHU#t NO pasaeny 5.6;

X) MPHEMKa-caa4ya BbIMOJHEHHBIX CBAl MJIM YIIPOUHEHHbIX OCHOBAHMII C KOHTPOJEM KayecTBa HMX
M3roTOBACHUS NO pa3aeny 5.7;

3) 3a4HCTKA KOTJIOBAHA B MECTAaX YCTPOICTBA pOCTBEPKOB, (hyHIAMEHTOB Ha YITPOYHEHHBIX OCHOBAHMSAX,
NOAroTOBKA OCHOBAHUI 1O MO, (PYHAAMEHTbI TEXHOJIOIMUYECKOTO 000PYAOBAHUS.

5.1.4 KotnoaHbl L5 ycTpoiicTBa hyHAIMEHTOB U3 HAOMBHBIX CBAl, a TAKXKE YITPOYHEHHbIX OCHOBaHH I
OTPLIBAIOTCS 32 CUET CPE3KH H, MPH HEOOXOAMMOCTH, NOACHLINKH rpyHTA. [1pH BbIMOSIHEHUHN YIIPOUHEHHBIX
OCHOBaHU i IO/DKHbI CPE3ATLCH PACTUTE/ILHBINA M HACHIITHOM FPYHT C COEP)XAHHEM OPraHUYECKHUX BEIECTB
I, > 0.1 no secy.

IMoncekinka AHa KOTJIIOBAaHA MPHM CpPE3Ke PACTUTENILHOTO M HACBLIMHOTO CJIOS TPYHTA, a TAKXKE MMpHU
NNAHUPOBKE NJOILAAKH YCTPOMCTROM MJIAHUPOBOYHOM HAChINK B cyyasx Npo6UBKU CKBaXHH Oe3 obcan-
HbIX TPYO NOJXKHA BLINOJHATLCH W3 TIMHUCTONH CMECH, MECYAHO-TAUHUCTBIX FPYHTOB C MOCAOMHBIM

YIUIOTHEHUEM MX YKATKOi 10 KO3 DUUNEHTA YNIOTHEHUS, 3alAaHHOTO B MPOEKTE, HO He MeHee K > 0,92,

5.2 OGopynoBanne 418 NPOOGHBKH CKBAXKUH

5.2.1 [NpobuBKa ckBaxXuH, GOpMHUpOBaHME YILUPEHHDBIX OCHOBAHUI, a TaKXe 3anoJHeHHE NPOOUBHbIX
CKBaXXHUH IPYHTOBbBIM MAaTEPHUAJIOM C MOCIOHHBIM YNIIOTHEHHEM BbINOIHAIOTCS C MOMOILBIO;

a) CrneuuanbHOro HaBECHOTO OOOPYAOBAHMS HA CTPOMTENAbHbLIE MALIMHBL, TPOCOBBIE 3KCKABATOPHI;
KpaHbl HA AaBTOMOOWIbHOM WJIH I'YCEHHYHOM XOAY; aBTOMOOWIH; TpakToph! (M. 5.2.2—5.2.4);

0) cneunanbHbiX MEXAHUM3MOB: OYPOBBIX CTAHKOB YAApPHOTO OypeHus (M. 5.2.5); KONpoB [iA U3roToBJie-
HUS HADMBHBIX, MOrpyXeHus 3a0MBHBIX cBait (nn. 5.2.5—5.2.7)ut.n.

5.2.2 B 3aBMCHMOCTH OT HHXEHEPHO-TEOJIOTMUECKHX U THPOTEOJIONTMUCCKUX YCJIOBUI, (PU3UKO-MeXa-
HHUYECKUX XapaKTEPUCTHK FPYHTOB HaBeCHOE 000PYNOBAaHMUE M CMELHAJIBHBIE MEXaHU3Mbl NPUMEHSIOTCS
pa3IMYHbIX BUAORB, MPH KOTOPBIX 06ECNEUMBAIOTCH MPOOMBKA CKBAXHH, CO3NAHHE YIIMPEHHBIX OCHOBaHUi
I1s1 yCTpoitcTBa HAOUBHbBIX CBAH M YIIPOUYHEHHbIX OCHOBAHH:

a) 6e3 KpernaeHust CTEHOK NMPoOOMBAEMbIX CKBAXHH B YCTOHUYHBbLIX IMTMHUCTLIX IPYHTaX;

0) C KpenaeHueM CTEHOK NpoOMBaeMblX CKBAXHH [OCNEAOBATENbHO NOrPYXEHHBIMY 0 MEPe NPOOUB-
KM, a 3aTeM HU3BJIEKACMbIMHU 00CaaHBIMU TpyOaMH.

5.2.3 HasecHoe 000pyaoBaHHEe HAa CTPOHTE/bHBIE MAlLMHbI Ui MPOOHBKHU CKBaXHH 0¢3 KperJieHUs ux
CTCHOK OOBIYHO COCTOUT M3 CBOOOMHO Manaiollero NpobUBHOTO cHapsaa; YIIOPHOI CTOWKM MO CTpeny
NoAbLEMHO-COPOCHOTO MEXaHU3MA; HanpaBpnsioleid NnpodMBHOro cHapsiaa; GpUKUMOHHOH NeGeaKH, eCiin
NnocnenHsist OTCYTCTBYET Ha CTPOHTE/IbLHOI MallnHE.

5.2.4 HasecHoe 0bopya0BaHWE HA CTPOMTENLHBIE MALIMHBI 151 MPOOUBKHU CKBAXHUH C KPEIUIEHUEM KX
CTCHOK 00CaqHOI TpyOOi JONOMHUTENLHO BKIOYAET M3BAEKAEMY IO 0b6canHyio TpyOy ¢ 6eTOHHOI nNpobKoii
WK C MPOOUBHBIM CepAeYHHKOM.

beroHHas npobKa BbIOMAHSIETCS U3 CyX0il GETOHHOM CMECH NMyTeM OTChINKH €€ B 00canHyio TpyOy nepea
HayajIoOM MOTpYXeHUs1 ee B rpyHT. BHyTpu obcanHoit TpyObl nepemellaeTcss NpoOUBHON cHapsad, Npu
cOpacbIBAHMW KOTOPOTO BHAuasic NPOHCXOAUT YNIOTHEHUE GETOHHO! NPOOKHM, 3aTeM norpyxeHue obca-
HOM TpyObl HA 3aaHHYIO TYOHHY, nocne yero 6eTOHHas npobka TeM e MPOOKUBHBIM CHAPSIOM BblOUBAETCS
13 06cagHou TpyGbl.

5.2.5 Ann npoduski cxsaxui 6e3 00CaaHbiX TPyD MCNOALIYIOT CTAHKM YAAPHO-KAHATHOTO Oypenus
tina bC-1M u apyrue, No3BossilolMe NPUMEHATL YAAPHbIE CHAPsAbl BECOM OKOJMO 3 T M AMAMETPOM
npoOUBHOTO HaKOHeYHUKA 10 450 MM. VYiapHyl0 LITAHTY CTAHKA 00OPYAYIOT CELHabHbBIM TTPOGHBHBIM
HAKOHEUHWKOM, W3rOTOBJAEHHbBIM M3 CTAJILHOM TPYObl AMAMETPOM 325—425 MM M BHYTPEHHETO CTAILHOIO
cepaeuHuka anamerpom 219 MM. HakoHeuHMK BMECTO [10710TAa HABMHYUBACTCS HA NMPOOUBHYIO LUTAHTY.
VaapHasi witaHra coOpacbiBaeTCsl MO HAMPABASIIOWKM C BbICOTbI 0KOJO | M, U npou3soasT ao 48 yaapos B
| MHH.

5.2.6 CrneumanbHbIM M Hanboree pacnpocTpaHeHHBIM 3apyDekKHbIM 060pYI0OBaAHUEM JUTS U3rOTOBIEH U
HaOUBHbBIX CBAl B MPOOHTHIX CKBAXKWHAX C TIPOXOLKOH UX ¢ 0OCATHBIMUA TPYOAMMU SIBJSIIOTCS CTAHKH (DUPMB
«®pankit». CTaHKU UMEIOT HANPABJISIIOULYIO CTOIiKY, Ha KOTOPOii CMOHTHPOBAHbB! MEXAHU3MbI OMYCKAH U -
nombeMa 06caaHoON TpyObl 110 Mepe NOTPYXEHUS €€ B TPYHT, a TAKXKE MOJa4Yn XKeCTKOH 6eTOHHOU cMecH B
obcannyio Tpyoy.
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B 3aBMCUMOCTH OT THI1A CTAHKOB HAPYXHbi it AMaMeTP 00CAIHBIX TPYO U3MEHSETCs B ipeacnax 273—620 Mm,
IUTHHA UX 9—22 M, a IMAMETP U Macca NPoBHBaEMbIX CHAPsLLOB COOTBETCTBEHHO 1 50—390 MM n 0,8—5 T

5.2.7 CnaeboitHble KOMpbI 418 [IPOOUBKH CKBAXUH 000PYLYIOTCS NPH BLINOAHCHUH paboT;

B YCTOMUYHMBbIX IMIMHUCTBIX IPYHTAX — MHBEHTAPHOIA cBaeii-1uabJOHOM, Kak MpaBuIo, Kpyriaoi hpopMbl B
nnaue;

B HEYCTOMYMBBLIX M B TOM YMCJIE B BOAOHACHIUIEHHBIX TPYHTaX — oGcadHoil Tpy6oii ¢ cepleuHUKOM,
CBOGOAHO MepeMELLAIOLLUMCS BHYTPH Hee.

5.3 OnbiTHbIE paGOTHI

5.3.1 OnbiTHbie pabOTHl BLIMOJHAIOTCS HA HAYaJLHOM JTane MPoOW3BOACTBA paboT MO YCTPOUCTBY
cBafiHbIX PYHAAMEHTOB MJIM YNPOUYHEHHBIX OCHOBAHWI M3 HAOUBHbBIX CBail B NPOOUTHIX CKBAXMHAX C LEbIO
OTpaGOTKH TEXHOJIOTMH NMPOGHBKH CKBAXWH, GOPMUPOBAHUA YILIUPEHHBLIX OCHOBAHUN, 3aN0AHEHUS TIPO-
OUTbIX CKBAXHWH MECTHBIM I'PYHTOM MJIH XECTKHUM IPYHTOBBIM MATEPHAJIOM.

B pe3synbTarte BLINOJHEHUS OMLITHBIX PadOT NOMXKHBI ObITh YCTAHOBACHBLI OCHOBHbIE TApaMETPhI,
obecneynBalouiMe TpeGOBAHUSI NPOEKTA, a TAKXKE MOJydYeHUE KOHTPOJIbHBIX MOKa3aTe/iel, Moaiexalimx
OfepaTUBHOMY NMOOTNEePallHOHHOMY KOHTPOJIIO B Tpollecce MPOU3BOACTRA paboT.

5.3.2 OnsbiTHBIE paGOThl BLIMOJHAIOTCS Ha OTAC/AbHbBIX YYACTKaX — IYHKTaX ¢ HAaWbo/Iee XapaKTEPHbIMHK
IPYHTOBBIMU YCIIOBUSIMM B HENOCPEACTBEHHOI BIM30CTH OT paHee MPOiiIeHHBIX TEXHUUYECKHX CKBAXHH H
TOYEK CTATUUYECKOrO 30HANPOBAHHUS, @ TAKXKE OT CTPOSLLErocs OOBEKTA B KOTJIOBAHE, OTPLITOM Ha MPOEKT-
HYIO OTMETKY C YYETOM €ro NJIaHUPOBKH NOACHINKOH rPyHTA.

O06beM U cocTaB ONBITHLIX PAGOT HA3HAYAIOTCSA B 3aBUCMMOCTHU OT M3MEHYUBOCTH BUIOB M XapaKTepUcC-
THK TPYHTOB ocHoBaHus. IIpM OOHOPOOZHOM TNO BHAY, COCTaBY, OCHOBHLIM XapaKTEPUCTUKAM IPYHTE
OnbITHblEe paboTbl BHIMOJIHAIOTCA HA ONHOM YYacTKE€, a NMPW Pa3sHOPOAHBIX MX BHAAX — IS KaXaoi
Pa3HOBUAHOCTH IPYHTOB MO YKa3aHHUIO MPOEKTHOM OpraHU3alni.

OnpiTHBIE PaBGOTHI NPOU3BOAATCSA U1 BCEX BUAOB HAOMBHBIX CBail M YNIPOYHEHHbIX OCHOBAHMIA.

5.3.3 Ipu BBINOJIHEHUH OTBITHBIX PAOOT MPOOGUBKA CKBAXUH MOA HAOMBHBIC CBAK, CO3/IAHME YIIMPEH-
HbIX OCHOBAHHMMH, @ TaKXKe 3alOJIHEHME CKBAXHH TPYHTOBBIM MATEPHAIOM MNPOU3BOAITCA C 3aMEPOM
BEJUYHMHBI TOHHXEHMS JHA CKBaXXHUH Mocie Kaxabix 5—10 ynapoB, WK KOJIMUECTBA y1apOB Ha NPOOHBKY
1 0. M CkBaXuH, JIMOO NMpu BTpaMOOBBLIBAHUM KaX[Oi MOPUMM XKECTKOTO IPYHTOBOTO Marepuaia npu
CO3JaHHMH YUIMPEHHBIX OCHOBAHHUH HJIN 3aMOTHEH UM CKBAXHH IPYHTOBbIM MaTEPHAJIOM.

ITpyu npo6GuBKe CKBaXXWH NOJ HaOUBHbIE OETOHHbBIE WU TPYHTOBBIE CBAH C PACCTOAHUSIMH MEXAY HUMH
MeHee 3d unu [, TakXkKe JI0JKEH NPOU3BOANUTLCS 3aMep BEPTUKATLHBIX U FOPU3OHTAILHbBIX NepeMeLLEeH il
OKpYyXalolliet uX NOBEPXHOCTH HE MEHEE YEM 110 IBYM CTOPOHAM.

5.3.4 OnbiTHBIE paGoTE! 10 GOPMHUPOBAHUIO YILIMPEHHbIX OCHOBaHHIT HaOUBHLIX CBait, onpeneNeHHIO
BO3MOXHBIX UX (GOpPM M pa3MEpPOB JOJXHbI BLIMONHATbCS HA MPOCKTHBIX OTMETKAX MX 3aJIOXKEHUS C
MCINOJIb30BAHMEM YKa3aHHBIX B MPOEKTE BUAOB XECTKOrO rpyHTOBOTO MaTepHaia M ApYrux TpeGoBaHUi.

BrpaM60BbIBaHHE XECTKOrO rpyHTOBOrO MaTeépuaia 3alaHHOrO B NpoekTe oobemMa V BbIMONHAETCA He
MEHEE YeM TPeMS NMOpLUAMHU 0OOBEMOM NO '/3 V.

5.3.5 Tlocne ycTpoicTBa ONBITHBIX CBail MyTEM CTATUUECKOr0O 30HAMPOBAHUA WAKM OTPbIBKYU Wypda no
OCH CKBAXHH ONpeAcaIoTCsS IHaMeTPhl YINIOTHEHHbIX 30H, YULIMPEHHbIX OCHOBAHUMN, TONLKHA OydepHOro
CJ1051, @ TAKXKE U3IMEHEHMS MJIOTHOCTH FPYHTOB B CTOPOHbI OT CKBAXWUHBI M YUIMPEHHOTO OCHOBAHMUSI.

5.3.6 1o pesynbratam onbITHBLIX paboT:

a) BeIOMpaeTCs ONTUMAJIbHBIA PEXHUM NOo NMpoduBKe CKBaXHUH, HOPMUPOBAHHIO YLLIMPEHHBIX OCHOBA-
HHIA, 3aMTOJIHEHMIO CKBAaXHWH IPYHTOBBLIM MATEPUAIOM C NOCTOMHBIM €ro YNJIOTHEHUEM;

0) ycTaHaBAMBAIOTCSE MUHUMAIBHO AONYCTUMbIE M HEOOXOAMMbIE PACCTOSIHUSL MEXAY NPOOUTHLIMU
CKBaXHWHaMH;

B) YTOUHSIOTCS BH/I U XapaKTEPUCTHUKH XKECTKOTO rPyHTOBOTO MaTepHasia Anst hOpMUPOBAHUSA YIIIUPEH -
HBbIX OCHOBAHH, 3aMOJTHEH U] NPOOUTBIX CKBAXUH MPHU BLIMOJHEHUY aPMHUPYIOLLMX HAOUBHBIX CBaIA;

I) YTOUHSIIOTCSI BEJIMUMHBI «OTKA30B» Ha NMOCAEAHEM 3Tane BTPaMOOBLIBAHUS XKECTKOTO I'PYHTOBOrO
Martepualia i 6€TOHHON CMECH.

5.3.7 Pesynbrarhbl ONbITHBEX paboT 0hOPMAAIOTCS B BUAE OTYETA MM aKTa, K KOTOPLIM NPUJIAraloTcs:

CXEMa Pa3sMCLUEHHS ONbITHLIX YUACTKOB HA IJIOILA/AKE CTPOUTEIBCTBA C YKA3AHUEM HA HUX BhIMOJHEH-
HbIX BUOOB ONBITHbIX paboT;

rpaduxku UM TabauUbl U3MEHEHMS] MO TNyOMHe HeoOXOAMMOrO KOJIMYECTBO YAapoB NpoGHBHOrO
cHapsaa 4151 NpoOMBKH M 3anosHEHUs | M. M CKBaXUHBI C YYETOM U3MEHEHUS! BU/A M OCHOBHBIX Xapak-
TEPUCTHK TPYHTOB,
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rpahHKU NOHHXKEHUA THA CKBAXHH NPpH POPMUPOBAHMYM YHIMPEHHBIX OCHOBAHMIT C YKa3aHHEM BEJIU-
YNH «OTKA30B»,

CXEMbl Pa3MellleHUsl TOUEK CTATUYECKOTO 30HAUPOBaKHS, OTOOpA NPOO rPyHTOB U pe3ynLTaThl ONpeae-
NCHUS PA3MEPOB YNJOTHEHHBIX 30H, YIUUPEHHbIX OCHOBAHU I, W3IMEHEHHE TMIOTHOCTEH U MHbBIX XapaKTEPHU-
CTHK B Npeaeax yMJIOTHEHHBIX 30H U APYrie JaHHbIE MO OMbITHbIM paboTaM.

5.3.8 Tpu HeOOXOAMMOCTH MUCHBITAHUK ONbITHbIX HAOMBHbIX OETOHHBIX CBaii MW YIIPOYHEHHBIX
OCHOBAaHHUII 1o TpeGOBaHHIO NPOEKTA U B COOTBETCTBMU C NPOrpaMMOM MX NpoBeaeHUsl Ha BbIGPaHHbIX
YHACTKaX MPH BbIMOJHEHU W ONbITHBIX PAOOT U3roTaBAMBAIOTCSH OMNBITHBIE CBaU WU (DparMEHThI YIIPOUHEH-
HbIX OCHOBaHH.

5.4 UcnbiTanve onpITHLIX CBAH H YTIPOUHEHHbIX OCHOBANMI

5.4.1 McnbiTaHUs ONBITHBIX HAOMBHbIX OCTOHHBIX CBail, 3arpOEKTUPOBAHHLIX W BbINOJIHSEMbIX B
COOTBETCTBMU € pa3lenamu 3 v 5 JaHHbIX PEKOMEHAAUMI, POU3BOAATCS, KAaK MPABUJIO, BEPTHKAbLHBIMU
CTAaTHYECKUMHM HArpy3kamMu C LeNbio ONPeac/ieHU pacyeTHbIX HArpy30K Ha CBau MPUHATBIX B MPOEKTE
BUAOB U pazMepos (AMMETpa, AJIMHbI CBAW, AMaMeTpa YUWHPEHUsT WIKM oObeMa BTpamMOOBaHHOro B IHO
CKBa)XMHbI XECTKOro rpyHTOBOTO MaTep1ana u ap.).

Mpumeyasne— [NpH ropu3oHTATBHBIX HATPY3KAX HA OTAEbHEIE CBaK, NpeBblaowmx 0,2 BepTUKANbHBIX, A0KHbI
BLINOJHSTLCSA NCTILITAHUS ONBITHBIX HAOUBHBLIX GETOHHBIX CBAW HA FTOPU3OHTAIBHBIC HATPY3KH.

5.4.2 MUcnbiTaHus ONbITHbIX HAaOMBHbIX OETOHHBIX CBall MpPOU3BOAATCS, KaK MpPaBuUio, B MpPOLECCE
BbINOJIHEHUS onbITHLIX padoT (1. 5.3) no FOCT 5686 Ha oTaAe/IbHBIX YYaCTKaxX, pacrojlo)XeHHBIX NobIU30C-
TH OT CTPOALIETrocsd 06HEKTA H Hallle BCero B MYHKTaX BbiMOMHEHUS ONBITHBIX pabor (1. 5.3.2).

OO0L1ee KONUUECTBO UCTIBITAHWIA KaX/I0TO NMPUHATOIO B MPOEKTE BUAA CBail Ha3HAYyaeTCs 1o NPUJIoXe-
uuio B CI1 50-102.

YacTHoOe 3HAYEHME MPEAC/bHOTO CONPOTUBNEHUS F, UCnbITbIBAEMOWH HaGMBHOW cBau B MpOOHTO#H
CKBaXHWHeE onpenensiercsd no 1. 3.5.4.

5.4.3 UcnbiTaHusas OCHOBAHWii, YIUUIOTHEHHbIX TPYHTOBbLIMU CBasgMHM, BBIMOJIHAIOTCS LUTaMNAMH WK
ONBITHBIMU PyHAaMeHTaMK mowanblo He meHee 0,5 M2 mo TOCT 20276 ¢ uenbio onpeaesieHUsi MOAYJst
nedopMalMy YIJIOTHEHHbIX TPYHTOB Ha OTMETKAX 3a10XEHUA (pyHIaMEHTOB 31aHUI UM COOPYXEHMIA.

LllTamnbl M ONBITHBIE PYHAAMEHTHI AOKHBI PACNOJIATaThCs, KakK MPaBUiIo, MEXIY PYHTOBLIMU CBAasMH.

KonnuecTso UCMbITAHUIT Ha3HAYaeTCs! B 3aBUCUMOCTH OT KaTErOPUM CAOXHOCTH IPYHTOBBIX YCJIOBHIA,
Pa3MepoB B MJlaHe 31aHUK B COOpyXeHHH U 1oMxHO ObiTh Npy 111 1 Il ypoBHSAX UX OTBETCTBEHHOCTH HE
MEHeE JIBYX U TPEX COOTRETCTBEHHO.

5.4.4 I1pu BbINOJHEHUX aPMUPOBAHHbBIX OCHOBAHU NPOU3BOAATCH UCMBITAHUS CTATUYECKUMU BEPTHU-
KaJIbHbIMHW Harpy3KaMu:

a) apMUpYIoILMX HaOMBHbLIX cBail No n. 5.4.2 ¢ Uenbl0 ONpeneseHUss UX Hecylleil CoCOGHOCTH U
PacyeTHON HArpy3Ku Ha HUX;

6) yNJIOTHEHHBIX BOKPYT apMHUPYIOILIMX HAOWBHLIX CBait PYHTOB LITAMIIAMK C BUHTOBO# JIONACTLIO MO
n. 5.4.3 ¢ uenbio onpeaeneHust MoayJsis nepopMalulu U UX Hecyueil CmocOOHOCTH.

5.4.5 Fpy BBINOJHEHUY KOMOUHUPOBAHHBIX OCHOBAHUI HaOMBHbBIE XeNe306€TOHHbIE CBANW UCTILIThIBA-
torcd no nn. 5.4.1—5.4.2, a ynpouHeHHble OCHOBaHUSI B 3aBUCHMOCTH OT UX BMAA no 1. 5.4.3 unu n. 5.4.4.

5.5 TIpoOuBKa CKBAXHH

5.5.1 Mpob6usKa CKBaXXH B 3aBUCMMOCTH OT BUAA NPHMEHAEMOro 060pyaoBaHHus, a TaKXKe 0COOEHHOC-
Te IPYHTOBBIX YCJHOBUHM BbUIOJSHAeTCH O€3 00canku WAM € o6caakoi CKSaXHMH oGcadHbIMU TpyOamw,
KOTODbIE MOrpy>XaloTCs B IPYHT ONHOBPEMEHHO C YBETUUEHUEM TTyOMHBI CKBAXHUHDI.

IMpobGuBka cKBaxXuH 6e3 06canHbiX TPYO OCYLIECTBAAETCA, KaK PAaBHIIO, NIPH BLINMOJIHEHHH YIIPOYHEH-
HbIX OCHOBAaHMit TPYHTOBBIMU CBAsAMH WM apMUpPOBAaHUEM B MIMHUCTBIX TPYHTaxX C BJIAXHOCTBIO HX,
6113K0i K ONTUMATIBHOM,

5.5.2 Mpo6uBsKa CKBaXHH HAYMHAETCS C YCTAHOBKW MPOOMBHOIO CHapsiaa Wiy obcamHo# TpyOwl no
LHEHTPY OyayLueit CKBaxXHHbl.

CKBaXHHbI NpOGUBAIOTCH NYTEM MOCAEI0BaTELHOrO ¢cOpackiBaHUS NPOOHBHOrO CHapsiia No Hanpas-
JISIOLLMM HABECHOTO 000pYAOBaHUA.

5.5.3 BuicoTa cOpacbiBaHMsi MPOOMBHOIO CHapsga MOXET M3MEHSITbCA B npepenax |—10 M U npu
OTCYTCTBUU 0OCaZHOW TpYObl MPUHMUMAETCS UCXO/sl U3 YCITOBUI UCKITIOYEHUS C ONHOM CTOPOHBI 3acacblBa-
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HUSI NPOOUBHOIO CHApsAAA, NPH KOTOPOM 3aTPYAHSIETCs B MPOLICCCE NOALEMA OTPLIB €10 OT IPYHTA, H €
APYroit — OCbINAHUS IPYHTA CO CTEHOK CKBAXUHbI U 0beCcieueH e UX COXPAHHOCTH.

5.5.4 TIpoOUBKY CKBAXKMH MPOUIBOLAT C MPEABAPHTENLHO CIIAHUPOBAHHOMN N YIJIOTHEHHOI noBepx-
HOCTH MOATOTOBJIEHHOIO /1Ha KOT/IOBAHA Yepe3 OAHY B N10O60M HanpapieHuun. ITponyweHHbIe CKBAXUHBI
npodK1BalOT NOC/E 3a0JHEHNSA pPaHee BITTIOTHEHHbIX COOTBETCTBYIOLLIMM MaTepUAIOM,

5.6 YcTpoiicTBO yIIHPEHHOTO OCHOBAHUSA

5.6.1 Jng co3aaHus yuIMPEeHHOro OCHOBaHHs cpa3y Xe [ocje NPOOMBKH CKBaXUH MPUCTYNAOT K
BTPaMOOBbIBAHUIO B THO UX XECTKOTO IPYHTOBOIO MaTepuaa il XecTKoi 6eTOHHOI cMecH.

[puusTHIA B npoekTe BUA (COCTaB) IPyHTOBOTO MaTepuasia ANs YWWPEHUN YTOUHSETCA C YYETOM
HaIMYUA yKa3aHHOro Marepuana B paioHe ctpouTesibeTBa. [loa HabuBHbIE GETOHHBIE CBAW NPOYHOCTL
OCHOBHbIX COCTaBJISIIOLIMX IPYHTOBOrO Matepuana (1ebHst, rpaBus, Wjlaka, Necka), a Takxe HanoNHUTeNei
OCTOHHOM CMECU [0JXHA ObITh He MeHee 30 MIla, a npu BbINOMHEHHUM YMPOUHEHHOrO OCHOBAHMS
apMMpOBaHUEM HE HMXE NPOYHOCTH MaTePUasia apMUPYIOLLIUX CBal.

5.6.2 3achinKy 1 BTpamOOBbIBAHWE XECTKOrO rPyHTOBOIO MaTepHana B NpobGHTYIO CKBAXUHY MPOU3BO-
JAT OTHENIBHBLIMH MOPUMAMM, 06BEM KOTOPLIX Ha3HAYalOT M3 PAcyeTa 3anoJHEHUsS CKBaAXHHbI Ha BLICOTY
(1,2—2)d (d — anameTp npoSUBHOIO cHapsaa).

[pyHTOBBIN MaTepHal 3achbinaloT MPU NOAHATOM NPOOHBHOM CHApsiAe, a NPU NPOOMBKE CKBAXUH B
obcaaHbIXx Tpybax ¢ OETOHHON NpoOGKoi Mmocie BbIGUBKKM GETOHHOH NMPOOKKH M MOTPYXEHUA €€ B TPYHT
OCHOBaHUs Ha TNyOHUHY He MeHee (1,2—2)d.

5.6.3 BrpamGoBhIBaHHE KaXA0ii MOPLMH XECTKOro IPYHTOBOTO MaTtepHana NPOU3BOAUTCS, KaK MpaBu-
N0, TeM Xe NpOOHUBHBIM CHApAIOM, YTO U MPOOMBKA CKBaXHWH, NPpH cOpachiBaHWH NOCAEAHErO Ha HaYalb-
HOM 3TaMne ¢ BbICOThH 2—4 M C MOC/eayIoluM NnoBbileHHeM 10 6—10 M. ITpn npobuBke CKBaXHHbI B
TIMHUCTBIX [PYHTax 6€3 oO6caaHbiX TPYO M BO3MOXHOM OCHIMAHUM IPYHTA CO CTEHOK CKBAXWUH BLICOTA
cOpacbiBaH1A YIJIOTHAIOILIErO CHapAaa CHUXaeTcs 10 2—4 M.

B cayyasx npoOMBKM CKBaXWH NoA HaGMBHbIC CPYHTOBLIC U aPMUPYIOLIME CBaU CTAHKAMMU YAapHO-
KaHaTtHOro 6ypeHus (Hanpumep, mapku bC-1M) ans ynnotHeHusi rpyHTOBOro Marepuana npy co3gaHum
YWHPEHHOTO OCHOBAHHUSA, a TAKXE 3anOJIHEHUS MPOOMTHIX CKBAXUH TPYHTOBBIM MAaTEpUAIOM cledyer
NIPUMEHATb CMEHHbI HAKOHEYMHUK NPOOHBHOTO CHapSIA € YIJIOM 330CTPEHUA O0KOoNo 60°.

5.6.4 Brpam6oBbiBaHUeE NepBLIX (OHONH — TPEX) NOPLUHUIl XXECTKOTO FPYHTOBOTO MaTepHaia Nnpojosxa-
eTCA 0 TEX MOp, NOoKa He OYNET MOrpyXeHa B AHO CKBaXMHbI 3aJaHHas B MPOEKTE l/4—'/2 yacTb 06beMa
rPYHTOBOTO MaTepHuana. BrpaMboBbiBaHKE NOCNEAYIOWIMX TOPLIHIT XECTKOro rpyHTOBOIO MaTepuana 1ofyc-
KaeTcs MpeKpallaTh He AOXO0As A0 NMPOEKTHOW OTMETKH, eciM nocie 12—15 yaapos TpaMOOBKH, a npu
YNJOTHEHHUH CTaHKaMM yIapHO-KaHAaTHOTro GypeHusi — 40 ynapoB wiu ecnu B paboTe CTaHKa B TEYCHHE
| MMH HaCTyTIa€T «OTKa3».

MMpuMeyanne — [NpuseseHHOE BILC KOMNYECTBO yAAPOB TPAMBOBKH LISl LOCTHXKEHUSI «OTKA3a» YTOUHSICTCS NO
PE3YNLTATaM ONBITHBIX PabOT, a TAKXKE HA Haua1bHOM 3TAMe BbINOMHCHUS Tpebyemoro obbema pabor.

5.7 3anonnenune nPOOGUTHIX CKBAKHH

5.7.1 3anonHeHue NPoOGUTHIX CKBaXXMH B 3aBUCMMOCTH OT Ha3HaUeHMS CBail BbINOJTHACTCS:

a) 6ETOHOM No 1. 5.7.2 npH yCTPOKCTBE HAOUBHbIX OETOHHBIX (KE1E300€ TOHHbIX) CBaif;

6) MECTHBIM TPYHTOM MJIM XECTKMM TPYHTOBBIM MaTepualioM no ni. 5.7.3—5.7.6 NpU BbINOJHEHUU
YIIPOYHEHUS OCHOBAHMUSA IPYHTOBLIMI CBASIMH;

B) XECTKMM IPYHTOBBIM MaTepHaIOM JUG0 OETOHHBIMM, N3BECTKOBO-OETOHHBIMU M AP. CMECSIMU (10
nn. 5.7.2—5.7.6 npu ynpoyHeHUH OCHOBaHUSA apMUPOBAHHUEM,

5.7.2 U3rotosaeHue CTBOMA HAOUBHBIX OETOHHBIX U XeNe300eTOHHbIX CBall BHIMOJAHSETCH B COOTBET-
CTBUU C TpeGoBaHMSAMH U pekoMeHaauusaMHU noapasaena 15.3 CIT 50-102 npumMeHuUTeIbHO K 6ypoHabuB-
HbIM CBASIM NyTeM OE TOHUPOBAHUS MPOOUTBIX CKBAXUH HACYX0 ¢ nojaueil 6eTOHHOW CMECH OHOBPEMEHHO
C MOABEMOM GETOHONUTHOM MM obcanHOM TPYOLI.

[Mpu rny6uHe ckpaxuH 1o 6—8 M gonyckaeTcsi cBOOOAHbIR cOPOC OETOHHOM cMecH 0e3 npuMeHeHHs!
OETOHOMUTHLIX TPYO.

5.7.3 Ipu BbINOJHEHUU YIIPOYHEHHBLIX OCHOBAHMI IPYHTOBBIMHU CBASIMHM NMPOOHUTHIE CKBAXMNHbBI CAEAYET
3aMONHATL, KaK [PABU/IO, MECTHBIM TPYHTOM C YINOTHEHHUEM €ro TpamMOOBaHMEM M, B YACTHOCTH, Ha
naomaakax, CJ10XK€HHbIX:
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a) NPOCAAOUHBIMU JIECCOBBIMU FPYHTAMM — DIIHHHUCTBIM IPYHTOM ONTHUMALHO BNaXHOCTH € YHCIIOM
naactTuanocTi /[, =4</ <15, a s cnydanx HEOHXOAUMOCTH CO3AaH IS MATOBOLOTIPOHULIAEMOTO SKPaHa U1
1POTHBOPHALTPALLMOHHOIT 3aBECH! I/, 2 |5. [Tpy 2TOM LISt NOBBIWEHHSI MPOYHOCTHBIX U Ae(HOPMALIMOHHBIX
XapakTepPHCTHK YIIPOUHEHHOTO MAacCHBA LEJIeco00pa3HO UCMONb30BaATh CMECH ITTIMHUCTBLIX IPYHTOB C KPYI-
HbIM IIECKOM, LLeOHEM, TpaBueM K T.1. B 00beme nocienHux no 20—40 %;

6) BONOHACHIUICHHLIMH TVIMHHUCTBLIMY FPYHTAMU, TLUJICBATBIMAU NECKAMHU — IMECHYAHBIMHU (33 HCKIOYEe-
HHEM NbUIEBATLIX U B OTIEbHBIX C/IyHasiX MEJIKHX MECKOB), KPYNHOOOJOMOUHBIMUY IPYHTaMu, obecneynsa-
IOUIMMN OLICTPYIO KOHCOMHAALLHIO OCHOBAaHUSI.

5.7.4 Tpu ycTpoiicTe ynpouHeHHbIX OCHOBaHHIt apMUPOBaHHEM NPOOUTHIE CKBAXXUHBI CAENyeT 3anosi-
HSITb, KaK MPaBUJIO, XECTKUM TPYHTOBbIM MaTtepuasioM (1. 1.2, 6) ¢ NOCNONHbBIM YIIIOTHEHUEM TpaMOOBa-
HueM. B cayvasx npumeHeHnst 6eTOHHbBIX, U3BECTKOBO-OETOHHbBIX U AP. CMECEi YIMIOTHEHHE UX B CKBaX M-
Hax BbIMOMHSIETCSI FYOHHHBIMYU BUOPATOPAMH, B TOM YKCIIE M MPU 3aMOAHEHUH CKBaXWH Cpa3y Ha BCIO UX
rnyouHy.

5.7.5 Tlpn BLINONHCHMH HAGWBHBLIX TPYHTOBBIX W aPMUPYIOWHX CBAI 3aChINKY MPOOUTHIX CKBAXHUH
CJIEAYET BLINONHATH OTACIBHBIMU NOPUNAMHU, 0OBEMOM B PbIXJIOM COCTOAHMH, pasHbiM V= 0,8 (2,5(1()2
(d_— nnameTp NpoOUTOIi CKBaXNHbI U 06CanHO# TPYObI).

5.7.6 YnnoTHeHWe KaxXnoi MOPUMMU 3acbINAHHOTO B CKBaXWHY FPYHTOBOro Marepuana Mnpou3BoaaT
«J10 OTKa3a» C: MOJCUYETOM KOJIMUECTBA YAAPOB TPAMOOBKM 11; 3aMEPOM CYMMApPHOit BENUUHHBI MOHUXEHUSA
YMIOTHAEMOTO €108 Al noce KaXabiX AByX—HeTbIPEX yiapoB TpaMGOBKH Ah onpesesieHNeEM OTKa3a S, Ha
NOCAEAHUX ABYX yaapax TpPaMOOBKH.

5.8 TpeGoBanus K MmaTepnajiam
5.8. 1 Tpebosanus k apmamype u apmamypHoiM KapKacam

M3rotoBieHHe apMaTYPHbIX KAPKACOB JIOMKHO OCYLUECTBSITLCS B COOTBETCTBMYN C pabOYUM NPOEKTOM
1 TpeboBaHMaM HopMaTUBHBIX 1okymMeHTOB CHulT 3.03.01, TCH 102 n CHull 3.09.01.

3aMeHa MapKu apMaTypHOi CTajii, NMPEAYCMOTPEHHO! NMPOEKTOM, AOMYCKAETCA MO COMacOBaHMIO ¢
NPOEKTHOI! OpraHu3allMeld ¥ MOCAe BHECECHUS COOTBETCTBYIOLIMX U3MEHEHU U NONONHEHHH B pabouune
yeptexu u [TITP.

XapakTepuUcTHku npodusis apMaTypbl, €€ MeXaHUYECKHE CBOWCTBA MU XMMMUECKHII COCTaB JOJIXHbI
yaosaetsopsite TpeGoBaHuam FOCT 5781 u CTO ACUM 7.

[MpreMKa 1 XpaneHue apMaTtypbl 10XKHbI ocylecTBaaTbes cornacHo FOCT 7566.

Bce noctynatotnye Ha 06bEKT BUABI ApMATYPbl IOJIXKHBI UMETh cepTH(hUKATBI KauecTna.

5.8.2 Tpebosarusi k HeMOHHBIM CMCCAM

beToHHble cMecu, MOCTynuBlUME HA CTPOMIIOMIANKY AN YKJIAAKM B KOHCTPYKUMH, MOTYT ObiTb
BLICOKOMOABHMXHBIMHU MJIH CAMOYTUJIOTHSIIOLLIMMUCSE M IO/ HbE cooTBeTcTBOBaTh [OCT 7473,

Jlnst npou3BoaCcTBa Ge TOHHbIX CMecei HEOOXO0AMMO UCMOB30BATL ClIEAYIOLLIME MAaTEPHAIIBI;

noptaaHaueMenT, coorsetctpytownit FOCT 10178, TOCT 30515 u TOCT 31108;

106asku ansi 6etoHos, coorseTcTBytowne FOCT 24211, Uiy KOMMIEKCHI HA UX OCHOBE;

necok, coorsercrrytowniit FOCT 8736,

uiebeHb, cootsetcrsyiowmii FOCT 8267,

oy, cooTseTcTByowwyo FOCT 23732,

B cootserctnu ¢ FOCT 7473 st NPOU3BOACTRA BLICOKOMOABUXHDBIX ¥ CAMOYNIOTHSIOIIUXCS OETOH-
HbIX CMECEH HMU3KON pacc/lanBAEMOCTU PEKOMEHIYETCSl UCITOb30BaTh BLICOKOANCTIEPCHBIE MUHEPAJIbHbIE
nobasky (Hanpumep: 3oay-yHoca no N'OCT 25818, moaotsiii n3sectHK no TOCT P 52129, MUKPOKpEMHE-
3eM KoHIeHeupoBanHblii no TY 5743-048-02495332) 8 couetanuu ¢ opranndeckuMu nodaskamu no FrOCT
24211 unn opraHomuHepaibHble MOJUKOMIOHEHTHbIE MOAW(UKATOPLI, comepxallMe MNepedyucaeHHbIe
nobasku (Hanpumep: MB-01 no TY 5743-073-46854090, MB-C no TY 5743-083-46854090, DM03au4T no
TY 5870-176-46854090).

Kaxnaa naptus GETOHHOI CMECH, MOCTYNalLas Ha CTPOUTENbHYIO MJICLIAAKY, AOJXKHA CONPOBOX-
NATHCsI NOKYMEHTOM O KauecTBe (CepTHHUKATOM COOTBETCTBHSI) 3aBOJA~TPOU3BOAUTENN U ABTOMATUUECKON
pacneuaTkoil JaHHbIX O haKTIMECKOM cocTaBe 0eTOHA (Macca OTHO03MPOBAHHBIX MATEPUATIOB B OOMH
ABTODCTOHOCMECHTEID).
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5.8.3 Tpebosanus k bemonam

BeToH wist KOHCTPYKLUMI I0JIKEH MMETD KJIACC MO MPOUHOCTH HA CKaTHE, MAPKH 110 BOAOHENPOHHILAE -
MOCTH 1 MOPO30CTOMKOCTH M APYrMe MOKa3aTe He HUXE, YEM YCTAHOBJIEHO TPEOOBAHMSIMH NIPOEKTA,

B oTaenbHBIX CAYYasX NPpU AOMUHUPOBAHUH OLHOrO U3 BbILUENEPEYHCIIEHHBIX NMOKa3aTesieil OCTANbHbIE
MOTYT NPEBbLILIATL TPEOOBAHMSA, YCTAHOBNEHHBIE B MPOEKTE.

B cnyuae Hanuunn arpeccMBHOrO BO3AEHCTBUA OKPYXaloLIeil cpeabl (PYHTHI, MOA3EMHBIC BOAbI) GETOH
KOHCTPYKLUMIi JONXKEH 0GECHeunBaThL A0ATOBEYHOCTL KOHCTPYKLNII HA CPOK X IKCMIYaTaLHH.

5.9 [NpueMKa ¥ KOHTPOJIb KaueCcTBa padoT

5.9.1 INpuemka GpyHAIAMEHTHbLIX KOHCTPYKUMII U3 HAOHMBHBIX GETOHHBIX (XKeNe300eTOHHBIX) CBaii, a
TAKXE YNPOYHEHHBIX OCHOBAHUIA, BbIMONHAEMBIX B TPOGUTHIX CKBAXUHAX, MPOU3BOAKUTCS 110 pe3yibraTaM
NIPUEMOYHOTO KOHTPOJISI HA OCHOBE NPOEXTHOH W UCMOJHHUTENbHO-TTPOU3BOACTBEHHON NOKYMEHTAUUK C
Y4ETOM PE3Y/ILTAaTOB OMbITHbIX PabOT, UCIBLITAHUIA ONbITHLIX CBail U (PparMeHTOB YIPOUYHEHHbIX OCHOBaHMiA,
KypHaJIOB NPOM3BOACTBA PabOT M CTaBUT CBOEH L1e/1bI0 YCTAHOBIEHWE COOTBETCTBUA BO3BEACHHBIX KOHCT-
PYKLUMH NPOEKTY U TpeGOBAHUAM HOPMATUBHbIX JOKYMEHTOB, ABISETCA JOKYMEHTAILHBIM CBUACTENLCTBOM
NPUrOAHOCTY NPUHUMaEMBbIX CBAHHbIX HYHIAMEHTOB U YITPOUHEHHBIX OCHOBAHUWI TPYHTOBBIMY UJIX apMHU-
PYIOLIUMHU CBAsIMU 151 BBINOJHEHHUS MOC/IEAYIOLUIMX 3TANOB CTPOUTENBHO-MOHTAXHBIX paboT no Bo3seae-
HMIO 30aHUS UK COOPYXEHHUS.

5.9.2 KoHTponb ¥ MpPUEMKY HaOMBHBIX CBaii, cBailHbIX (DYHIAMEHTOB U YNPOYHEHHBIX OCHOBAHMI
OCYUIECTBIsIET CayX6a TEXHUYECKOro Haa3opa 3aka3uMKa C yyacTMEeM aBTopa MPOEKTa U UCMONHUTENEH
pabor.

5.9.3 TpueMKy HaGUBHBIX GETOHHBIX CBaif B MPOGHLIX CKBAXUHAX CIEAYET OCYLUECTB/SITh B COOTBET-
cTBUH ¢ TpeboBaHusamy paszaena 15.5 CIT 50-102, oTHocsiiuMMucs K 6ypOoHaOYMBHBIM CBasgM.,

5.9.4 TlpueMKy ynpouHEHHbIX OCHOBAaHM i, BHINOHEHHbIX TYTEM YIIOTHEH!S UX TPYHTOBBIMU CBAsiMHU,
apMHMPOBaHUsl HAOMBHLIMU CBasIMU U3 XECTKOr0 FPYHTOBOIO MaTepuala B COOTBETCTBUH C TPEOOBaHUAMM
npoekTa, n. 5.8.1, Kak NpaBUJIO, OCYWECTBASIOT NOCNE MPOBEPKU NJIOTHOCTH FPYHTOB B YMAOTHEHHBIX

OCHOBaHMAX MO pe3yNbTaTaM WX CTATUUECKOTO 30HANPOBaHUSA, OypeHUsi CKBAXHH C OTOOPOM NpoG rpyHTOR
U TIL
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TMpunoxenue
HopmaTuBHasg u MeTOAMYECKAA TUTEpPATYpa

Harpysku 1 Bo3aecTBus

OcHoBaHWst 31aHHI ¥ COOPYXKEHUH

CnaitHbie (hyHAAMEHTbI

3ainTa CTpOUTENbHBIX KOHCTPYKILMIA OT KOPPO3UH

HMuxenepHas 3amuta TeppUTOPHIA OT 3aTOMJIEHUS U MOATONJIEHUS

3eMsiHbIE COOPYXEHHS, OCHOBAHHS U (PYHIAMEHTH!

Hecyuive v orpaxaaronine KOHCTpPYKUHK

[Mpoun3BoacTBO COOPHBIX Xe€N€300€TOHHBIX KOHCTPYKLIMI U U3AENHIA
HUHxeHepHble U3bICKAHUS NS CTPOUTENbCTBA. OCHOBHBIE NOJIOXEHUS
Opranusaius CTPOUTENLCTBA

be3zonacHocTb Tpyaa B crpoutenbeTBe. Yacts 1. O61ne nonoxeHunn
Be3onacHocTs Tpyaa B cTpoutenbeTBe. YacTs 2. CTpoUTETBHOE NPOU3BOACTBO
beToHHbIE U XeNe300eTOHHbIE KOHCTPYKUHUHU. OCHOBHbIE NOJIOXEHHS

N HnxeHepHO-IKOM0MHYECKUE U3bICKAH NS IS CTPOUTENLCTBA

nu HXEHEPHO-TE€OAEC3UYCCKUE N3BICKAHUS ISl CTPOUTENBCTBA

N HXeHEepHO-re0norHyecKre H3bICKaHUs [UIsi CTPOUTENBLCTBA (4. 1, 2, 3)
[MpoeKTHpOBaHUE U YCTPONHCTBO OCHOBAH Ut U (DYHAAMEHTOB 3AaHUI U COOPYXEH Uit
[MpoekTHpOBaHME U YCTPOHCTBO CBaiiHbIX HYHAAMEHTOB

[pyHTbI. MeTOAbI 1Ta6OPAaTOPHOTO ONpEaeaeRUS PU3UUECKUX XapAKTEPUCTUK
[pyHTBI. MeTonbl MOAEBbLIX UCMBITAHKA CBAIMHU

Crastb ropsiuekaTaHas [Uisi A(pMUPOBAHUA XENE300ETOHHBIX KOHCTPYKUM
Cwmecu GeToHHble. TeXHUYeCKHe YCIOBUS

[Mpasuna npueMKu, MapKMPOBKH, YNTAKOBKHU, TPAHCTIOPTUPOBAHUS M XPAHEHUSI

UleGenb 1 rpaBuii M3 NJIOTHBIX FOPHLIX NOPOI ANTS CTPOUTEIbHBIX paGoT. TexHHuueckue
YCJA0BHS

[Mecok mst cTpouTENbHBIX paboT. TeXHUUECKHE yCnoBUs

Mopotuok wisi achanbToGETOHHBIX H OPraHOMUHEPAILHBIX cMeceil. TexHUuecKue yc-
nosust

nOpTﬂaHJlllCMCHT W ILTAKONMOPTNAHAUEMEHT. TexHuueckue yCJiOBHUA

IpynTel. MeToab! 1aGopaTopHOro onpenefieHUsi XapakKTepUCTHK NPOYHOCTH U aedop-
MHMPYEMOCTH

IpyHTHI. MeTonbl JaGopaTopHOro onpeaeneHusl rpaHyJIOMETPUUECKOro (3epHOBOTO) U
MUKPOArperaTHoro cocraBa

rp)IHTbl. MeTonb! MoaeBbIX UCMBITAHUH CTATUYECKUM U JIMHAMUYECKUM 30HAUpOBA-
HHUEM

[pyHTHL. MeTOAb NONEBOrO ONPEAENEHMA XapAKTEPUCTUK MPOYHOCTU M AchopMUpye-
MOCTH

TpytiTbl. MeTonbl CTaTUCTUYECKOH 00pabOTKH PE3YABTATOB UCTIBITAHU I
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rOCT 227332002
I'OCT 2316178

IOCT 23732—97
FOCT 24211—-2003

JOCT 24846—381
IF'OCT 2519282
rOCT 25818—91
roCT 27751—88

FOCT 30416—96
roCT 30515—97
IOCT 30672—98
F'OCT 31108—2003
CTO ACYM 7-93

TCH 102-00

TY 5743-048-02495332-96
TY 5743-073-46854090-98
TV 5743-083-46854090-98
TY 5870-176-46854090-04
I1b 03-428-02

I'pyHThI. MeTo nabopaTopHOro onpenesicHHsi MaKCHMaNnbHOW NJIOTHOCTH

Ipyuts. Meronbt naGopaTopHoro onpenesieHUs XapakTCpUCTUK MPOCANOY-
HOCTH

Bona ans 6eToHOB # pacTBopos. TexHuueckue ycnosus

Jobasku anst 6eTOHOB ¥ CTPOUTENBHBIX pacTBOPOB. O6LLIME TEXHUYECKHE YCNO-
BUSL

TpyHTbl. MeTOAB! H3MEPEHUA AehopMaltMil OCHOBaHUI 30aHII N COOPYXEHUIT
beronbl. Knaccudukauus m obuime texHnyeckue TpebosaHus
3ona-yHoca TENJIOBLIX MECKTPOCTaHLUMIL Bast 6eToHOB. TexHuueckue ycaosus

HazexHOoCTh CTPOUTENILHBIX KOHCTPYKLIKII M OCHOBaHUiA. OOLLINE NONOXEHUs
10 pacyeTy

I'pynThi. JlJaGopaTophble HenbiTaHusA. ObLIKME MONOKEHUA
HeMeHTbi. O01ME TEXHUYECKUE YCIOBUS

IpysTsi. [Tonesbie ucnbiTaHus. OGLIKME NONOKEHUA
LleMeHTb 0611eCTpOUTENIbHBbIE. TEXHUYECKHE YCIOBUS

Ipokar nepuonnyeckoro Npopus U3 apmatypHoi cranu. Texunueckue ycno-
BUst

XKenezo6eToHHBIE KOHCTPYKLUMH ¢ apMaTypoii KnaccoB AS00C u ®400C
MuKpoKpeMHe3eM KOHAEHCHPOBaHHbIi. TexHUuecKue yCAoBUs
Moaunduxarop 6erona Mb-01. Texnuueckue ycnosus

Moaugpukarop 6etona MBb-C. TexHuueckue ycnoBus

Mouaudukarop 6etona IM61uT. TexHuueckue ycnoBus

I1paBuia 6€30MacCHOCTH NPH CTPONTEJILCTBE NOA3EMHBIX COOPYXEHU. [ocrop-
TexHaa3op Poccun

paBua n0/b30BaHMA CUCTEMAMU MOCKOBCKOTO FOPOICKOro BONONPOBOAA K KaHanu3auuu. — M., 1993.

Moco6ue 1o npoeKTUPOBaHHIO OCHOBaH U 30aHKit 1 coopyxenuit (k CHull 2.02.01-83).

[MocoGue 1o npon3BoACTBY paboOT NPH YCTPOHCTBe OCHOBaHHU it M byHaaMeHTOB (K CHuI1 3.02.01-87).
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