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BBepneHue

Hacrosimii ceog npaeun paspaboTtaH ¢ ydeTom TpebosaHuin egepanbHbiX 3aKkOHOB OT 27 aekabps
2002 r. Ne 184-93 «O TexHu4eckom perynuposaHumn» [1], ot 29 gekabps 2004 r. Ne 190-&3 «IpagocTpou-
TenbHbI Kogekc Poccuinckon deaepauunn» [2], ot 30 gekabpsa 2009 r. Ne 384-d3 «TexHUYECKUin pernaMmeHT
0 ©e30nacHOCTM 34aHUi U COOPYXEHUNY [3] U COAEPXKUT OCHOBHbIE reoTeXHUYecKne TpeboBaHUA, KOTOpble
OOMKHbI cOBMIOAaTLCS NPU NPOEKTUPOBAHNU, pacyeTe, KOHCTPYMPOBAHMM HOBbIX U PEKOHCTPYMPYEMbIX NOA-
NMOPHBIX COOPYXXEHMWIA, CTEH NOABASIOB, OrPaXkAeHMWIi KOTNOBAHOB U TPAHLUEN Pa3fiMYHOTO Ha3HaYeHus, a Takxke
KOHCTPYKLMIA UX KpENneHus.

Ceog npasun BeiNonHeH aBTopckum konnektusom AO «HAL «Ctpoutenscrteo» — HUMOCTTum. H.M. lep-
ceBaHoBa (kaHA. TexH. HayK Y.B. KonblbuH, KaHa. TexH. Hayk [.E. Pa3eodoeckuli — pyKoBOAWUTENU TEMbI;
. B.A. KumalikuH; nix. PU. YepHoe — OTBETCTBEHHbIE UCMONHUTENN; KaHa. TexH. Hayk C.B. Kypusnno,
KaHa. TexH. Hayk B.I. ®edoposckuli, kaHa. TexH. Hayk X.A. [xaHmumupos, KaHa. TexH. Hayk M.J1. Xonmsh-
cKull, KaHA. TexH. Hayk @.@. 3exHues, kaHpa. TexH. Hayk B.K. Koeall; uix. PU. Konoeanos, b.E. Kynbbauxuli,
E.B. Yenukoea, C.A. fluHok, [].A. BHykoe, A.B. lNampukees) npu yyactum Hay4yHo-1uccneaoBaTenbCKoro LieH-
Tpa «ToHHenu u metpononuteHbl» (AO LUHUWNC) (kaHa. TexH. Hayk E.B. lllekydos, N.M. Manbili); C.O. 3eze,
A.C. KoHroxoe, N.A. CanmuH, I.A. ManuHuH.
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c B O] nePABMWI

COOPYXEHUA NOANOPHbIE
Mpasuna npoekTMpoBaHus

Retaining structures. Design rules

DNara BBegeHua — 2019—01—24

1 O6bnacTb NnpUMeHeHus

Hacrosilmin cBoa npaBun ycraHaBnMBAET OCHOBHble TPEBOBAHMS K MPOEKTUPOBAHUIO HOBBLIX U PEKOH-
CTPYMpYeMbIX NMOANOPHbIX COOPY>KEHUI, CTEH NOJABANOB, OFPaXKAEHWI KOTNOBAHOB U TPaHLUEN (qanee — noa-
MOPHBIE COOPYXEHUS), a TaKKe KOHCTPYKLMIA UX KPENNEHUS.

HacTosiumin cBO4 npaBun He pacnpoOCTPaAHSETCSA Ha NPOEKTUPOBAHNE TMAPOTEXHUYECKUX COOPYKEHUN,
MOAMNOPHLIX COOPYXKEHMIA, BO3BOAUMbIX HA MHOFOMETHEMEP3NbIX FPYHTAX, @ TalKe COOPYXEHWUNA, NPOEKTUpye-
MbIX C UCNOMNb30BAHWEM apPMUPOBAHHbLIX TPYHTOB U raGUOHOB.

2 HopmaTuBHbIe CCbINIKU

B HacTosiLLEM CBOAE NpaBUN MCMONb30BaHbI HOPMATUBHBLIE CCLINKW HA cnefyoLwme JOKYMEHTbI:

MOCT 12248—2010 MpyHTbl. MeToabl NabopaToOpPHOro OnNpeaeneHns XxapakTepucTuk NPOYHOCTU U ae-
dopmupyemoctu

MOCT 20522—2012 MpyHTbIl. MeToabl CTaTUCTMYECKON 0OpaboTKU Pe3ynbTaToB UCbITaHUN

OCT 21153.2—84 [Mopoabl ropHble. MeToabl onpeaeneHus npegena npoYHOCTU Npu O4HOOCHOM
cxatum

[OCT 25100—2011 MpyHThI. Knaccudukaumus

FOCT 27751—2014 HagexHOoCTb CTPOUTENbHBLIX KOHCTPYKLIMIA U OCHOBAHWI. OCHOBHbLIE NOMNOXEHUA

FOCT 22733—2016 pyHTbl. MeToa naGopatopHOro onpeaeneHus MakCUMansHOW NAOTHOCTH

MOCT 28985—91 Mopoabl ropHeie. Metoa onpeaeneHus aedopMaLMOHHbIX XapakTepucTuk Npu ogHo-
OCHOM CXaTuu

MOCT 31937—2011 3aaHua u coopyxeHus. Mpasuna ob6cnegoBaHA U MOHUTOPUHIA TEXHUYECKOTO CO-
CTOSIHMA

MOCT P 53629—2009 LUNyHT U WNYHT-CBan M3 CTanbHbIX XONOAHOIHYTLIX Npodunen. TexHndeckue
yCrnoBus

FOCT P 56353—2015 pyHTbl. MeToabl nabopaTopHOro onpeaeneHns AUHaAMUYeCKUX CBOMCTB AWUC-
NepPCHbIX TPYHTOB

CM 14.13330.2014 «CHwuI 1I-7—81* CTpouTEeNnbLCTBO B CEMCMUYECKUX paioHax» (C nsMeHeHnem Ne 1)

CIM 16.13330.2017 «CHwuI 11-23—81* CTanbHbl€ KOHCTPYKLIMU»

CM 20.13330.2016 «CHwuMM 2.01.07—85* Harpy3kun n Bo3aencTeua»

CM 21.13330.2012 «CHwuIM 2.01.09—91 3aaHus n coopyxeHus Ha noapabaTbiBaeMblX TEPPUTOPUSX U
NpocaaouYHbIX rpyHTax» (C uameHeHnem Ne 1)

CM 22.13330.2016 «CHwuI1 2.02.01—83* OcHOBaHMA 34aHNIN U COOPY>KEHUINY

CI 23.13330.2011 «CHuM 2.02.02—85* OcHOBAHWA MMAPOTEXHUYECKUX COOPYXKEHUINY (C U3MEHEHU-
eMm Ne 1)

CIM 24.13330.2011 «CHwuIM 2.02.03—85 CaaiiHble hyHAaMEHTbI» (C u3mMeHeHuem Ne 1)

CM 25.13330.2012 «CHwulM 2.02.04—88 OcHoBaHWSA 1 PyHAAMEHTbI Ha BEYHOMEP3IbIX FPYHTax» (C Us-
mMeHeHueM Ne 1)

U3pgaHue oduumanbHoe
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CMN 28.13330.2017 «CHwulM 2.03.11—85 3awuTa cTpouUTENbHbIX KOHCTPYKLMI OT KOPPO3UM»

CM 35.13330.2011 «CHwuI1 2.05.03—84* MocTbl 1 TpyObl» (C M3ameHeHnem Ne 1)

CI 43.13330.2012 «CHwuIM 2.09.03—85 CoopyeHUsi NPOMbILUNEHHbIX NPeanpusiTUii» (C U3SMEHEHU-
eM Ne 1)

Cl45.13330.2017 «CHwuI 3.02.01—87 3eMnsiHble COOPYXKEHMUA, OCHOBAHUSA U (PYHAAMEHTbI»

CMN 46.13330.2012 «CHwuM 3.06.04—91 MocTbl 1 TpyBbi» (C uaMeHeHusimu Ne 1, 3)

CI 47.13330.2016 «CHuIM 11-02—96 WVHxeHepHble U3bICKaHUS Ana ctpoutenscTBa. OCHOBHbIE M0-
NOXEeHUs»

CIM 63.13330.2012 «CHulM 52-01—2003 BeTOHHbIE M Xene306eToHHbIE KOHCTPYKLUMKU. OCHOBHbIE MO-
noxenusy (c usmeHeHmsaMmu Ne 1, 2, 3)

CI71.13330.2017 «CHwul1 3.04.01—87 M30nAUMOHHbIE U OTAESNOYHbIE MOKPLITUSA»

CI 72.133330.2016 «CHuIM 3.04.03—85 3awuta CTPOUTENbHbIX KOHCTPYKLIUA U COOPY>KEHUW OT KOp-
po3umny

CI1116.13330.2012 «CHwul 22-02—2003 NHxeHepHaa 3awuta TeppUTopuii, 3gaHnii U COOPYXEeHUN oT
OMNacHbIX reonorMyeckux npoLeccoB. OCHOBHbLIE MONOXKEHUA»

CI1120.13330.2012 «CHwul1 32-02—2003 MetpononuTeHbl» (C uameHeHusamn Ne 1, 2)

Cl122.13330.2012 «CHwuIM 32-04—97 ToHHenNW »ene3HOA0POXKHbIE U aBTOAOPOXHbIE» (C UBMEHEHUEM
Ne 1)

CM 131.13330.2012 «CHul 23-01—99* CTpoutensHasi knuMmatonorusiy (¢ usmeHenmamu Ne 1, 2)

CIM248.1325800.2016 CoopyxeHus noa3emHble. MNMpasuna npoekTMpoBaHus

CIl 249.1325800.2016 KoMMyHUKaLun noas3emMHble. poekTupoBaHne U CTPOUTENbLCTBO 3aKPbITbIM W
OTKpbITbIM criocobamm

CIM1291.1325800.2017 KOHCTPYKUMMN FPYHTOLIEMEHTHbIE apMUPOBaHHbIE. [paBuna npoeKTMpoBaHua

CI1 305.1325800.2017 3gaHuA n coopyxxeHus. MNpasuna NpoBeaeHMA re0TEXHUYECKOr0 MOHUTOPUHIA
npu CTPOUTENLCTBE

MpumedyaHne — Tlpu NOMb3OBaAHWM HACTOSALMM CBOAOM MNpaBun Lenecoobpa3Ho NpoBepUTb AeNCTBUE CCbl-
TOYHBIX JOKYMEHTOB B MHpOPMaLMOHHOW cucTeMe o6LLero Nonb3oBaHUs — Ha oduLmansHoM caiite defepanbHoro op-
raHa UCnonHUTENbLHO BNacTu B cdpepe cTaHAapTU3aumMmu B ceTu NHTepHET unu no exerogHoMy WHOpMaLMOHHOMY yKa-
3aTento «HaumoHarbHele cTaHAapThl», KOTOpbIA ONyBnMKoBaH NO COCTOSIHUIO Ha 1 AHBapPS TeKyLLEero roaa, 1 no Bbinyckam
eXeMeCAYHOro MHOPMaLMOHHOrO yKkasatens «HauuoHankeHble cTaHfapThi» 3a Tekywuin rof. Ecnn 3amMmeHeH cehinovHbIi
JOKYMEHT, Ha KOTOpbIA AaHa HeaTUpoBaHHasi CChINika, TO PEKOMEHAYETCA UCNONbL30BaTb AEWUCTBYIOLLYIO BEPCUIO STOTO
JOKYMEHTa C y4€TOM BCEX BHECEHHbIX B laHHYI0 BEPCUIO U3MeHEHUW. Ecnu 3aMeHeH CCbINOYHbIN JOKYMEHT, Ha KOTOPbIA
[laHa AaTupoBaHHasl Cchlflka, TO pEKOMEHAYETCS MCMOMNb30BaTb BEPCUIO 3TOTO AOKYMEHTA C YKasaHHbLIM BhILLIE rOfjOM YT-
BepxzaeHuUs (NpuHATUA). Ecnu nocne yTBepXAeHUS HACTOSILLEro cBOAa NPaBUM B CCbINOYHBIA JOKYMEHT, Ha KOTOpbIA flaHa
AaTMpOBaHHasA cchifika, BHECEHO M3MEHEHUe, 3aTparvBaloLLee NonoXeHue, Ha KOTopoe faHa CChifika, TO 3TO MONOXeHne
pekoMeHayeTcA NpUMeHATb 6es3 yyvyera JaHHOIro U3BMEeHEeHUA. Ecnu ccbinovHbin AOKYMEHT OTMEHEH 6e3 3aMeHbl, TO Nono-
KeHue, B KOTOPOM flaHa CChIflka Ha Hero, peKOMeHAYeTCS NMPUMEHATbL B 4acTK, He 3aTparusatoLleil 3Ty cehlnky. CeeieHns
0 JeiCTBMU CBOAOB NpaBun LenecoobpasHo npoBeputb B PegepanbHoM UHPOpMaUMoHHOM oHAe CTaH[apToB.

3 TepMuHbI M onpepeneHus

B HacToAwem csoae npaBui NpuMeHeHbl TepMuHbl No ClM 22.13330, a Takke cneayowme TePMUHbI ©
COOTBETCTBYIOLUMU ONpeAENEeHUAMU:

3.1 akTuBHoOe aaeneHue: MuHuManbHoe 60KOBOE AaBneHne rpyHTa Ha NoAnopHOEe COOpPYXXeHue, pea-
nusyemoe Npu ero CMeLeHUmn OT rPyHTa.

3.2 BpeMeHHbIW FPYHTOBLINA aHKep: [PYHTOBbLI aHKEP C rapaHTUPOBAHHbLIM CPOKOM CNy>Obl MEHee
OBYX NeT.

33

reoTeXHn4YeCcKkni MOHMTOPUHr: Komnnekc paboT, 0CHOBaHHbLIW HA HATYPHbIX HAONIOAEHUAX 3a NoBeae-
HUEM KOHCTPYKUUI BHOBb BO3BOAUMOIO NN PEKOHCTPYUPYEMOrO COOPYXKEHUS, €r0 OCHOBAHUSA, B T. Y. IPyH-
TOBOr0O MaccuBa, OKpY>aloLero (BMELLIAIOLLEr0) COOPYXKEHUE, U KOHCTPYKLIMA COOPYXXEHUI OKpY>KaIoLLEn
3aCTPOWKM.

[CM 305.1325800.2017, nyHkT 3.5]

3.4 rpyHTOBbIN aHKep: KOHCTPYKTUBHDLINW 3NEMEHT, CNOCOOHBIN BOCNPUHMMATL TONbKO BbiAEPrMBalo-
wue ycunus, nepeaaBaembie Ha OCHOBaHUE.

2
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3.5 paBneHue rpyHTa B nokoe: G0KOBOe AaBneHne rpyHTa Ha NoanopHOE COOPYXKEHNE, peanusyemMoe
npu OTCYTCTBUM €70 CMELLEHUI U COOTBETCTBRYIOLLEE NPUPOAHOMY 3HAYEHUIO GOKOBOIO AABMEHUSA.

3.6 3apenka NoANOPHOro COOpyXeHus (3agenka): Yactb KOHCTPYKUMKU TMOKOro NOAMOPHOrO COOpY-
KEHWSA, PACNONOXEHHAA HUXKE OTMETKM 3KCKaBaLuum rpyHTa.

3.7 3akon: BbIxogawumii Ha NOBEPXHOCTb Pa3pbiB CRMOLWHOCTM FPYHTOBOrO MaccuMBa B OKPECTHOCTH NOA-
MOPHOro CoopyeHusi, 06pasoBaBLLMICS BCneacTBME aedopmanmm rpyHTa.

3.8

u3BneKaembli aHkep: PYHTOBbIN aHkep (BPEMEHHbIN), KOHCTPYKLUMA KOTOPOro rNo3BOSsieT U3BMeYb
€ro TAry NOfHOCTbIO UIN YaCTU4HO.
[CM 45.13330.2017, pasaen 3]

3.9 KOHCTpYKUMK KpenneHus: KOHCTPYKTUBHBIE 3NeMEHTbI, 00ecneunBaioLLme XXeCTKOCTb U YCTONYU-
BOCTb MOANOPHOI0 COOPY>XEHUA (pacropku, aHKepbl U T. n.).

3.10 3apgenka aHkepa (KOopeHb): YacTb rpyHTOBOrO aHkepa, obecneuuBarowias nepegayy Bbiaeprusa-
IOLLIEr0 YCUNNUS OT COOPYXXEHUS HA TPYHTOBOE OCHOBaHME,

3.11 maTtemaTunyeckan (pacyetHas) mogens: Mogenb, oTpaxaloLlas OCHOBHbIE CBOWCTBA HATYPHOIO
npoToTUNa, uaeanusnpyiowan ero noBeaeHue noj Harpy3kaMmu U BO3aeiCTBUSIMU 1M NO3BONAIOLWANA C U3BECT-
HbIMUW YNPOLLEHUSIMM BbIMOMHUTL MPOrHO3 3TOr0 NOBEAEHUA.

3.12 oronoBokK aHkepa: YacTb rpyHTOBOrO aHKepa, nepeaaroLlasi Harpy3ky OT aHKepyemoro Coopyxe-
HUS HA aHKEPHYIO TAry, 06ecneunBaloLLas 3aKpenneHne n BO3MOXKHOCTb HATSHKEHUA rPYHTOBOTO aHKepa.

3.13 naccuBHOe aaBneHue: MakcumanbHoe DOKOBOE AABMEHME FPYHTA HA NOANOPHOE COOPYXEeHue,
peanuayemMoe Mpu ero CMeLleHUU Ha rpyHT.

3.14 noanopHoe coopyxeHue: COOpPY>XEHUE MIU KOHCTPYKLUS, BbINONHAEMAs AN BOCNPUATUA ropu-
30HTanbLHOIO AABMNEHUS U YAEPXKaHUsl TPYHTa Npu nepenaze BbICOTHbIX OTMETOK, MOXET ObiTb CamocToATeNb-
HbIM COOPYXXEHUEM UMK CMNY>KUTb YaCTbI0 0OBLEKTA KANUTaNbHOTO CTPOUTENLCTBA.

3.15 NOCTOAAHHbIN IPYHTOBLINA aHkep: [PYHTOBLIN aHKeP C rapaHTUPOBAHHbLIM CPOKOM CIyXObl HE Me-
Hee cpoka cnyx0Obl aHKepPyeMOro COOPY>XEHUSI U HE MEHee ABYX NeT.

3.16 noaTtanHble (nNOocTagMMHble) pacyeTtbl: PacueTbl, yuuTbiBalOWME peanbHY NOCNeAoBaTesb-
HOCTb BO3BEAEHUSI COOPYXEHUA C BKIIOYEHWEM B PACYETHYIO MOAENb U (MMN) UCKIIOYEHNEM U3 HEE HEKOTO-
PbIX 9NEMEHTOB U Harpy3ok, BAUAIOWMX HA HaNPsXKeHHO-A4e(OoPMUPOBAHHOE COCTOSAHUE COOPYXEHUA U OCHO-
BaHUS.

3.17

NpoeKTHasi CUTyauus: YUuTbIBAEMbIit NPU NPOEKTUPOBAHUU U PaCYETE COOPYXKEHUA KOMMNEKC Hau-
Gornee HEGMNAroNPUSTHLIX YCITOBUIA, KOTOPbIE MOTYT BO3HUKHYTb MPW €10 BO3BEAESHUN W SKCNNyaTaumu.
[CI 248.1325800.2016, nyHKT 3.1.24]

3.18

NPOEKTHbIN CUEeHaPUI: YUnTbiBAEMbI NPU NPOEKTUPOBAHUN U pacyeTe COOPYXXEHUSI KOMMIEKC Hau-
6onee HebNaronpUATHLIX NOCNEA0BaTENbHOCTEN U3MEHEHUSI B3aUMOCBSI3aHHbIX MPOEKTHBIX CUTYaLMiA, KO-
TOpbI€ MOTYT BO3HWUKHYTbL MPW €ro BO3BEAEHUM W SKCMyaTaLmu.

[CN 248.1325800.2016, nyHKT 3.1.25]

3.19 Tara aHkepa (cBOOOAHAA ANWHA): YacTb aHKepa, CBA3bIBAIOLLAs KOPEHb aHKepa C NOANOPHbLIM
COOPY>KEHUEM.

4 O6wue nonoxeHus

4.1 OOwWwue ykasaHus

4.1.1 TonoxxeHusa HaCTOALLEero csoja nNpaBumn OCHOBaHbI HAa TPeOOBaHUSAX K NMOMHOTE U KavyecTBy WUC-
XOAHbIX AAHHbIX A4S NPOEKTUPOBAHMA, KBanudukaLuum UCnonb3yoLLero HacTosALWMn CBOA NpaBuil NepcoHa-
na, Ka4yecTBy U MOMHOTE MaTepuanoB W3bICKAHWIA, afeKBaTHOMY BbIOOPY KOHCTPYKTUMBHbLIX CXeM, CrocoGoB
yCTpOICTBa U MaTepuanos, UCMOMb30BAHMIO COOTBETCTBYIOLLMX METOAOB pacyeTa, yCTaHOBNEHMIO METOAO0B
KOHTPONA NPU W3roTOBNEHUWN KOHCTPYKLMIA, NPOU3BOACTBE CTPOUTErNbHbIX PaboT M 3KCnnyaTauum coopyxe-
HUS, BbINOMHEHWIO Haa30pa U re0TEXHUYECKOro MOHUTOPUHra.
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4.1.2 Tpu NPOEeKTMPOBAHUK NMOAMOPHbLIX COOPY>XEHMUIA crieayeT npeaycMaTpuBaTb PELLEHUS:

- obecneuuBaioLue HAAEXKHOCTb, IONTOBEYHOCTL U 9KOHOMUYHOCTbL HA BCEX CTAAMAX CTPOUTENBLCTBA U
aKcnnyaraumu B COOTBETCTBUM CO CPOKOM CRyXObl COOPYXKEHUS;

- obecneunBaloLme COXPaAHHOCTL U 6Ge30MacHOCTb IKCMsyaTauuu COOPYXKEHUI OKpYXalolen 3a-
CTPOWKM;

- He gonyckaroLme npeBbileHUs NpeaenbHbIX A0MYCTUMbIX BPEAHbIX BO3AEWCTBUN HA IKONOTUYECKYIO
cuTyauuio.

Mpu BLIGOPE NPOEKTHLIX PELLIEHMUIA CNeayeT OLIEHMBATL COMOCTABUMBIN ONMbIT CTPOUTENLCTBA, B NEPBYIO
ouepeab Ha Onuanexalumx nroLaaKax.

4.1.3 Tpu NpOEKTMPOBAHUU NOANOPHLIX COOPYXEHUN CREAYET YYUTLIBATL HE TONMbKO UX BIIMSIHME HA CY-
LLIECTBYIOLLUE COOPY>KEHMSA U KOMMYHUKALIMMW, HO U BO3MOXHOE BITUSIHWE OKPY>KAIOLLIe 3aCTPOMKU U rOPOACKON
MHPACTPYKTYPbl HA NMPOEKTUPYEMOE COOPYXKEHUE.

4.1.4 Tlpu NPOEKTMPOBAHUU NMOAMOPHBLIX COOPY>XEHWIA CreayeT yYuTbiBaTh:

- AMHaMU4ecKue BO3AENCTBUS OT HA3€MHOIO U NOA3EMHOTO TPAHCMOPTA;

- He0OX0AMMOCTb CHOCA CTapbiX CTPOEHUIA HA MIOLLAAKAX CTPOUTENBLCTBA;

- HeobXxoAMMOCTb pa3bopku CTapbIX NOA3EMHBIX COOPYXXEHUM U (PYHAAMEHTOB;

- HE0OX0AMMOCTb PEMOHTA, BLIHOCA U NEPEKNAAKM NOA3EMHbIX KOMMYHUKALWNA;

- BO3MOXXHOCTb aBapUIHbIX yTEYEK U3 BOAOHECYLLIMX MOJA3EMHbIX KOMMYHUKALMIA;

- HEOOXOAMMOCTb NMPOBEEHUS1 apPXEONOrMYECKUX U3bICKAHUI;

- HEOOXOAMMOCTb PEKOHCTPYKLIMU UMK YCUIIEHUS OKPY>KAIOLLIEW 3aCTPOWMKM.

4.1.5 Tpu NpOeKTMPOBaHUM NOANOPHOFO COOPYXKEHMUS HEOOXOAMMO YUUTLIBATh €r0 re0TEXHNYECKYIO Ka-
Teropuio, KOTopasi oNnpeAenserca B 3aBUCMMOCTU OT YPOBHSI OTBETCTBEHHOCTU U CITIOXKHOCTU OOBLEKTA B LIENOM,
a TaKkKe CrOXHOCTU UHXKEHEPHO-TEONOMMUYECKMX YCIOBUI MIOLLAAKU CTPOUTENLCTBA.

YpoBEHb OTBETCTBEHHOCTU MNOAMOPHOrO COOPYXEHUA CrielyeT yCTaHaBnMBaTb B COOTBETCTBUM [2], [3] n
MOCT 27751.

leoTexHUYECKYIO KaTeropuio NOAMNOPHOIO COOPYXEHUs1 cneayeT yCTaHaBNMBaTb B COOTBETCTBUU C Tab-
nuuei 4.1 ClM 22.13330.2016.

4.2 Tpe6oBaHUA K UHXXEHEPHbIM U3bICKAHUAM

4.2.1 VIHXXeHepHble M3bICKaHuA AN NPOEeKTUPOBaHMA NOANOPHLIX COOPYXXEHUI criegyeT NpoBOAUTL B
cooTBeTCcTBUM C TpeGosaHuamu CI 47.13330, MOCT 25100, CMN 22.13330, CM 24.13330, CN 120.13330,
CIM 122.13330 un HacTosALero nogpasaena.

4.2.2 VIHXXeHepHble U3bICKaHUS AOSMKHbI NANAHUPOBATLCA HA OCHOBAHMM TEXHMYECKOTO 3a4aHus, B COOT-
BETCTBUM C KOTOPbIM pa3pabarbiBaeTca Nporpamma U3biCKaHui.

4.2.3 TexHn4yeckoe 3agaHue u NporpaMmMy MHXEHEPHbIX U3bICKAHUI ANA NPOEKTUPOBAHUA U pacyeTa
NOANOPHbIX COOPY>XEHUIN CIeayeT COCTaBNATb C YYETOM YPOBHS UX OTBETCTBEHHOCTM U UX F€OTEXHUYECKON
kateropuu (cMm. 4.1.5). icxogHble gaHHbIE ANA COCTaBAEHUSA TEXHMYECKOro 3a1aHuUsa U NPOrpamMmmbl UHXEHEp-
HbIX M3bICKAHWUI CrneayeT NPUHUMAaTb B 3aBUCMMOCTU OT re0TEXHUYECKOIN KaTeropum npoeKkTMpyeMoro coopy-
KEHUSA:

- ONA reoTeXHUYECKMX Kateropuini 1 U 2 — apxuBHbIe U3bICKAHWUA, a8 NPU UX OTCYTCTBUMU — NpeaBapu-
TEeMNbHbIE U3bICKaHUS;

- ONA reoTeXHUYECKol KkaTeropum 3 — npeasBapuUTENbHLIE U3bICKAHUS.

MpumevyaHue — B xoge npesBapuUTenbHLIX U3bICKAHWIA CNeAyeT U3yYnuTb UCTOPUIO UCMOMb3OBaAHUS MIlo-
WaAKk1 NPOeKTUPYEeMOro CTPOMUTENLCTBaA W MpUnerawLei TeppuTopumn, BoiSIBUTb BO3MOXHbLIE (POPMbI TEXHOrEHHOro
BO3[eMCTBUA Ha reonornyeckyro cpedy: norpebeHHblii penbed, TEXHOTeHHbIE BKITOUEHUS, F€ONOMMYECKOE CTPOEHUE
nroLagku, onacHble reonoru4eckiue npoLiecchl, 06nacTu 3arpasHeHns, akCnyaTupyeMele U 3a6poLLeHHbIE NOA3EMHbIE
COOPYXEHUA N KOMMYHUKaLMK, EeMOHTUPYEMbIE B XOA4e CTPOUTENLCTBA COOPYXKEHUS, UX (PYHAAMEHTHI U NOA3EMHEIE
4acTu v np.

4.2.4 OGbeMbl U COCTaB MHXEHEPHbIX U3bICKAHUI cneayeT yCTaHaBNUBATL B NMPOrpamMme U3bICKaHWUM,
YUYUTLIBASA YKa3aHUs NpuUnoXxxeHus B.

4.2.5 VcxoagHble gaHHble Ans paspaboTku NpoekTa NoANOPHbLIX COOPYXKEHUI AOMKHbI ObITb aKTyanbHbI
Ha MOMEHT NPOEeKTUpPOBaHMUs. HeoBXxoaAMMOCTb akTyanusauum UCX0AHbIX aHHbIX CeayeTr NpoBepsATb A0 Ha-
yarna npoeKkTMPOBaHMUS B 3aBUCUMOCTH OT Fr€OTEXHUYECKOW KaTEropuM U pacrornoKeHUs NPOeKTMPYEeMbIX Noa-
MOPHBLIX COOPYXXEHUI B COOTBETCTBUU C Tabnuuen 4.1.
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Tabnuya 4.1 — Cpoku aKTyanusayunm UHXEHEPHbLIX U3bICKaHWIA ANs NPOEKTUPOBaHUA NMOANOPHLIX COOPYXEHUH

MHxeHepHo-reonornyeckne | [Ansa reotexHuyeckoii kateropum 1 — GeccpodHo, HO He Gornee 3 NeT B YacTh AaHHbIX
M3bICKaHus MNo YpOBHIO NOA3EMHbLIX BOA,;

ONS reoTexHU4ecKoi kateropum 2 — He 6onee 3 ner,

NS reoTexHu4eckoit kateropumn 3 — He Gonee 3 neT, Ho He Gornee 1 roaa B YacTu faH-
HbIX MO YPOBHIO NMOA3EMHbIX BOZ,

[eonofocHoBa (MHXeHepHas | 5 neT BHe ropofoB M NMoceneHunin Mpu oTCYTCTBUM B YKa3aHHLIA CPOK XO3AWCTBEHHOIA Ae-
LumcpoBas Mogenb MeCTHO- | ATENbHOCTW Ha TeppUTOPUM NPEANonaraeMoro CTPOUTENLCTBA U B 30HE €r0 BIUSIHUS;
ctv — NUMM) 2 roga — B ocCTarnbHbIX Cry4asx

PesynbraTel  TexHUYecKoro | 3 roga Ans COOPYXEHWA, UMEIOLLMX KaTeropuo TEXHUHECKOro COCTOSHUS | (HopMaTuB-
obcneaoBaHuA 3gaHuii u co- | Hoe) unu Il (paboTocnocobHoe);

OpYXeHUN 1,5 roga gns coopyxeHuii kateropuu lll (orpaHnyeHHo-paboTocnocoGHoe) unu 1V (aBa-
puitHoe)

MpuMeyaHuna

1 Mpwn NpoeKTMpoBaHUW NOAMOPHBEIX COOPYKEHWNIA, PACMONOXEHHBIX Ha PAcCTOAHUN MeHee 3 M OT CYLLIeCTBYIOLLMNX
COOPYXEeHWA, He nognexalynx AeMOHTaXy, a Takke noanexallux 4eMOHTaXy Npu Hanu4um y HUX NoA3eMHON YacTu
Unu dyHAaMeHTOB, BHE 3aBUCUMOCTM OT cpoka AaBHocTu MLIMM go Havana npoekTupoBaHWs HeobXxogumo BbIHECTU
OCH NPOEKTUPYEMbIX NOAMOPHBIX COOPYXKEHUIA B HaTypy v yKasaTtb ux Ha MLIMM.

2 Kareropun TeXHWYECKOr0 COCTOSHUS COOPYXEHWA rpuBefeHbl B COOTBETCTBMM C MNpUnoxeHvem [
Cl122.13330.2016.

3 lMpwn akTyanusauum paHee BbINOMHEHHLIX pe3ynbTaToB obcrefoBaHuii criefyeT NOBTOPHO OMpeaensTe KaTero-
PYIO TEXHUYECKOro COCTOSIHUSA COOPYXEHUH.

5 Buabl nognopHbIX COOPYXKEHUN U KOHCTPYKLUN KpenneHus

5.1 Buabl noanOpHbIX COOPYKEHUMN

5.1.1 MNoanopHoe COOpYXeHNE MOXET BbITb CAMOCTOATENbHBIM OOBLEKTOM WIM CRYXUTb YacTbio bonee
KPYNHOro o6beKkTa KanuTanbHOro CTpOUTENLCTBA.

MoAnOpHbIE COOPYXKEHUA PA3AENSIOT NO CreayloLMM napameTpam:

- MO NPOCTPAHCTBEHHOW KOMMOHOBKE;

- €nocoby M3roTOBNEHUS;

- CpOKy cnyxObl;

- BUAY BOCNPUHUMAEMBbIX Harpy3ok;

- ¢nocoOy pacnpeaeneHus Harpysku Ha aneMeHTbl MOAMNOPHOro COOPY>KEHUS;

- XapakTtepy B3auMOAENCTBUS C TPYHTOM;

- cnocoly obecneyeHns yCTom4nBOCTH;

- OTHOLUEHMIO K BOAOHOCHBIM FOPU3OHTaM.

5.1.2 Mo nNpoCTPaHCTBEHHON KOMMOHOBKE MOAMOPHbLIE COOPY>XEHUA PasAensiioT Ha NuHelHbIe (NpoTs-
YXEHHble 00BLEKTbI — NOAMNOPHbIE CTEHbI, OrPAXAEHUA TPaHLLEN, NPOTUBOONON3HEBLIE COOPYXXEHUSA U T. N.) U
TOYeYHble (OrpaXKaeHUs KOTNIOBAHOB, KAMep, KOJNOALEB U T. N.), OAHOPAAHBLIE U MHOTOPSIAAHbIE (M3 HECKOSbKUX
PAAOB OTAENBHO CTOALMX CBA3AHHBLIX UMK HE CBA3AHHBIX APYT C APYroM NOANOPHBLIX COOPY>XEHWA).

5.1.3 Mo cnocoby U3rotoBneHnsa NOAMOPHbLIE COOPYKEHUA pasaensaoT Ha BO3BOAUMbBbIE A0 HOPMUPO-
BaHUSA NOAAEPXMBAEMOrO TPYHTa UM Hacbinu [nepeducrneHnune a)] u ycrpamsaemble nocne opmMmmposaHus
nogaep>XxuBaemMoro rpyHTa [nepeuncnenus 6), B), n)]:

a) NoANOPHbLIE COOPYXEHUS, YCTpauBaeMble B Hacbinsx, o6Banoskax, npeasaputensHo paspaboran-
HbIX KOTNOBAHAaX, BbleMKaX, NOAPE3KaxX UNu LUMPOKMX TPaHLLEAX (TPaHLLEeU, LUIMPUHA KOTOPbLIX CYLLECTBEHHO
NPEBLILIAET TOMLUMHY NOAMOPHOIO COOPYXEHUR); K JAHHBLIM COOPY>XXEHUAM OTHOCATCA MacCUBHbIE W YronKo-
Bbl€ NOANOPHLIE CTEHbI;

6) NoAnopHbLIE COOPYXKEHUS, yCTpamBaemble U3 COOPHbLIX (MPeaBapUTENbHO U3rOTOBMEHHBIX Xenesote-
TOHHbIX, CTanbHbIX, A€PEBSAHHLIX, KOMMO3UTHBIX U T. M1.) 3NEMEHTOB, NOrpy>xaembix 3a6MBKOW UNK BAABNUBA-
Huem 6e3 BbIEMKM PYHTa C MOMOLLbI0 MONOTOB, BUOponorpyxarenei, BubposaasnveaoLLmx, BUOpoyaapH.biXx,
BAABNMUBAIOLMX W BpaLLATENbHO-BAABIMBAIOLLNX YCTPOWCTB;

B) NOAMNOPHbLIE COOPYXXEHUS, YCTpauBaemble B NpeaBapUTENbHO pa3paboTaHHbIX CKBaXMHAX UMK Y3KNX
TpaHLWenX (TpaHLLeu, LUMPUHa KOTOPLIX COM3MEpPUMA C TOMNLLMHOW NOANOPHOIO COOPYKEHUA) NyTeM UX 3anor-
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HEHUA pasnu4YHbIMM mMatepuanamu (6ETOHHOM CMECbIO, YCTAHOBKOW XKeNe300ETOHHbIX, CTanbHbIX, A€peBsiH-
HbIX, KOMMNO3UTHbIX 3/IEMEHTOB, IMIUHON, LIEOHEM U T. Nn.);

I) NoAnopHbLIE COOPYXKEHUS, BLIMOMHSAEMbIE MYTEM U3MEHEHUSI CBOWCTB IPYHTA B MECTE €ro YCTPOWCTBA
(Hanpumep, U3 rPYHTOLIEMEHTHBIX SYIEMEHTOB, BbIMOSIHAEMBbIX MO CTPYWHON TEXHOMOTUMK).

JHonyckaeTcs NPUMEHSITb U Apyrue cnocoObl M3roTOBNEHUsI MOAMOPHbLIX COOPYXEHUI, HE OTPaKEHHbIE B
HaCTOALLEM NYHKTE, a TakkKe KOMOMHALMIO pa3nU4YHbIX CNOCOBOB.

5.1.4 To cpoky cny><Obl MOAMNOPHbLIE COOPY>XXEHNA Pa3aensioT:

a) Ha NOCTOsIHHblE — UCMONb3YIOT B NEPUO, CTPOUTENLCTBA U 3KCnayaTauun o6vekTa, AOMONMHUTENb-
HO MOTYT BbIMOMHATL (DYHKLMIO 3aLLMTLI OT NOA3EMHbLIX BOA Npu cobnioaeHun ycrnosui, ykasaHHbeix B 8.3.18,
8.3.19;

0) BpPEeMEHHblE — MCNONb3YIOT TONbKO B NEpPUOA CTPOUTENLCTBA 0ObekTa.

5.1.5 Mo Buay BOCMPUHUMAEMbIX Harpy30K NOANOPHbLIE COOPYXEHUSA pasaensioT:

a) Ha Hecylme — BOCMPUHUMAIOT AABNEHUE rPYHTA, NOA3EMHbIX BOA, a TaKkKe BEPTUKaNbHbIE Harpy3ku
OT MPOEKTUPYEMOrO 34aHud, T. €. ABNSAIOTCA YacTbio PyHAAMEHTA UK Kapkaca 3aaHus;

6) HeHecyLe — BOCNPUHUMAIOT TOMbKO AABNEHUE TPYHTA U MOA3EMHbIX BOA.

5.1.6 Mo cnocoby pacnpeaeneHns Harpy3ku NOAMNOPHbLIE COOPYXXEHUA pa3aensioT:

a) Ha CnnoLUHbIe — B BUAE HEMPEPbLIBHOW KOHCTPYKLMUKM 6e3 3a30poB MeXay ee aneMeHTamMmm — AaBrne-
HWe rPyHTa BOCNPUHUMAETCA CPABHUTENIbHO PABHOMEPHO BCEW NOBEPXHOCTLIO TaKUX NOAMNOPHLIX CTEH;

0) ANCKPETHbIE — B BUAE OTAENbHbIX KOHCTPYKTUBHbLIX 3NEMEHTOB, NOrpy>aemblX Ha HEKOTOPOM pac-
CTOSIHUW ApPYr OT Apyra — [AaBfi€HWE rPyHTa BOCIPUHMMAETCA OTAENbHBIMU HECYLLIMMU SNIEMEHTaAMMN TaKNX
MOAMOPHbLIX COOPYXEHWI, a MEXay 3neMeHTaMn YCTOWYMBOCTL rpyHTa 0GecneunBaeTcs 3a CYeT apoyvHOro
achdhekTa UM YCTPOMCTBA AOMONMHUTENbHBIX MEPONPUATNIA (HanpuMep, yCTPONCTBa 3abupku).

5.1.7 lNo xapakTepy B3aMMOAENCTBUSA C IPYHTOM NOANOPHBLIE COOPY>KEHUSA pa3aensioT:

a) Ha MaccuUBHbIE MOAMOPHBLIE COOPY>KEHUA — YAEPXUBAIOT rPYHT, CONPOTUBNASACH CABUTY U ONPOKUAbI-
BaHUIO 3a c4eT COBCTBEHHOrO BEca. YCTpansaloT B NpeiBapuTenbHO pa3paboTaHHbIX LUMPOKMX TPAHLLIEAX UMK
Ha NOBEPXHOCTU 3EMIIU.

BbinonHatoT n3 xenesoberoHa, 6eToHa, 6yTo6eToHa, knaaku U T. N. MoryT UMeTb BepTukarbHble, Ha-
KIOHHbIE UMK CTyNEeHYaTble rpaHu. Mpy 3HaYMTENbHON BLICOTE KOHCTPYKLIMKM YCTPaUBAIOTCA C KOHTPOPCaMM.
XapakrepHast KOHtUrypaLms MacCUBHbIX NOAMOPHBLIX COOPY>XEHUA NOKa3aHa Ha pUCYHKe 5.1;
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a, 6 — ¢ \BYMA BepTUKasbHbIMMY PaHSIMU; 8 — C BePTUKaNbHOI MULIEBOW W HAKMOHHOM TLITLHOMN MPAaHAMM; 2 — G HaKAOHHOI
NNULEBON U BEPTUKArEbHOM ThINLHOW rPaHAMK; d — C ABYMS CUMMETPUYHBLIMU HAKMOHHBIMU TPaHAMM, e — ¢ aBymA
HaKMOHHLIMW B CTOPOHY 3ACHIMKN FPAHAMM; X — CO CTYNEHUATOl THINBHON MPaHBIO; U — ¢ NOMAHON ThINbHO rpaHblo

PucyHok 5.1 — MaccuBHble NoANOpHbIE CTEHBI

6) yronkosble U aHamnormyHble NoANOPHLIE COOPYXEHUS (Aanee — yronkosble NOANOPHbLIE COOpYXe-
HWURA) — YAEPXUBAIOT IPYHT, CONPOTUBMAACH CABUTY W ONPOKUALIBAHUIO 3a CyeT AONONHUTENLHOrO Npurpysa.
YctpausaloT B npeaBapuTenbHO paspaboTaHHbIX LUMPOKUX TPAHLLIESX UMW HA NOBEPXHOCTU 3eMnu Ha ecTe-
CTBEHHOM OCHOBaHMM N Ha CBaMHOM (PyHAaMEHTe.
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BeinonHsioT u3 skene3obeToHa unu Apyrux matepuanos, MOFYT YCTPauBaTbCsA KaK KOHCONbHO, TaK U
C @HKEPHLIMI TAraMu unu KOHTppopcamu. XapakrepHas opma yronkosbiX NOAMNOPHBIX CTEH NokasaHa Ha
pucyHke 5.2;
B) rMOKME NOAMNOPHLIE COOPYKEHUS — YNePKUBAIOT TPYHT, CONPOTUBMAACL CABUTY U OMPOKUAbIBAHMIO
38 C4eT 3a0erkn 1 B HEKOTOPbIX CNy4asix KOHCTPYKLMIN KpenneHus (Pacropok, aHKEPOB U T. n.). Ycrpausaior
B NPE/BapUTENbHO Pa3paBoTaHHbIX CKBAXMHAX, B Y3KUX TPAHLLESX Uk 663 npeasapuTenbHON paspaboTku
rpyHTa (Hanpumep, BaaBnMBaHUEM).
5 K AaHHOMY TUNy OTHOCATCS NOANOPHbIE COOpY>XeHus, ycTpansaeMble CriocoBOM «CTEHa B rPyHTE» TpaH-
LIENHOrO TUNa, U3 GYPOBLIX CBaA, IPYHTOLEMEHTHBIX 31IEMEHTOB, OrpaXkaeHus u3 ctanbHbIX Tpy6 unm aByTas-
POB, LUNYHTOBLIE OrpaXaeHusi U T. . MpuUMepb TMBKNX NOANOPHBIX COOpYXXEHUN NPUBEAEHBLI HA pUCyHKe 5.3.
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PucyHok 5.3 — MiGkue nopnopHsle creHs!
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5.1.9 [0 OTHOLLEHUIO K BOAOHOCHLIM FOPM30OHTaM NOAMNOPHLIE COOPY>KEHWUA Pa3fensioT cneayowmm ob-
pasom:

a) COBEPLUEHHOIO TUMa — YCMOBHO HENpOHWLaeMble Ans NoA3eMHbIX BOZ paccmMaTpuBaemMoro Bofo-
HOCHOTO rOpU30HTa;

6) HecoBepLLUEHHOro TUNa — NPOHMLAEMbIe AT NMOoA3EMHbIX BOA paccMaTpuBaeMoro BOZOHOCHOTO ro-
pW30HTA.

5.1.10 BbiGop TMNa NOANOPHOIO COOPYXKEHUSI AOIMKEH OCYLLECTBASATLCA MPOEKTUPOBLUMKOM Ha OCHOBA-
HUM TEXHUKO-SKOHOMUYECKOrO CPaBHEHUSA BapuaHToB. MNpu BbIGOpe TMNa noanoOPHOrO COOPYXEHUA CneayeT
YYUTBIBATD:

- MECTHbIV OMbIT YCTPONCTBA NOAOGHBLIX COOPYXHEHMIA;

- Hanu4nMe MalUMH, MeXaHU3MOB, KBANUMULMPOBAHHbIX NOAPAAHbLIX OpraHn3aLuii B paccMaTpuBaeMoMm
pEeruoHe;

- TeOMEeTpuio un penbe(p nnowaakn CTpouTenbCTBa, HanNn4YMe nepenagos BbICOT, UHXEHEPHO-reonoru4e-
CKME W TMAPOreonornyeckne yernoBus;

- Hanuyue B 30HE BINUSAHUS CYLLECTBYIOLLMX COOPYXXEHUIA, B T. Y. NOANEXKALUUX AEMOHTAXY;

- Hanu4ne onacHbIX reonorMyeckux NPOLECCoB;

- cneunduyeckme 0coBeHHOCTU perMoHa npeanonaraeMoro CTpouTenbCTBa.

5.1.11 MpoekTom crneagyet BbibupaTe O0AMH Haubonee NOAXOAALLMIA TUN NOAMNOPHOTO COOPYXKEHUSA U
OAWH TUNOpasMep KOHCTPYKLMM C LENLI0 COKPaLLEHUS pacxofoB HA MOBUNN3ALMIO TSXKENOW CTPOUTENBHON
TEXHUKK. Mp1 COOTBETCTBYHOLLEM TEXHUKO-3KOHOMUYECKOM 0O0CHOBaHMU 0MNyCKaeTcsl KOMOUHAUUA pasnuyd-
HbIX METOA0B.

5.1.12 Haubonee pacnpoCTpaHEHHbIE NOANOPHLIE COOPYXKEHMSA U 0ONACTU UX NPUMEHEHUA NPUBEAEHDI
B "1 npunoxeHus I

5.2 Buabl KOHCTPYKLMIA KPENJieHUA NOANOPHbIX COOPYKEHUMN

5.2.1 KOHCTPYKUMM KPEMneHus CHUXaT Aedopmauun NOAMNOPHLIX COOPYXEHUI, o6ecnevnBalotT ux
MPOYHOCTb M YCTOWYMBOCTb M NPEAYCMATPUBAIOTCH B CMEAYIOLLMX CIy4asx:

- MpU HEMPUEMMEMBIX B YCIOBUSIX paccMarpuBaeMoro obbekra aedopmMaumsax noanopHOro coopyxe-
HUSI U COOPYXKEHUIA OKPY KAIOLLIEW 3aCTPONKM;

- HeAOoCTaTOYHOW YCTOMYMBOCTM NOAMOPHOTO COOPYXKEHUS UNU €r0 OCHOBAHUSI HA CABM,;

- HeAOoCTaTOYHOW YCTOMYMBOCTM NOAMOPHOTO COOPYXXEHUSI HA ONPOKNAbIBAHWE;

- HeAO0CTaTOYHOW MPOYHOCTM NOANOPHOTO COOPYXEHUN U HELLEeNeCooBPa3HOCTU €€ YBENUUEHHUS;

- ANS apoyHbIX (KPYrMbiX, NONYKPYIAbIX B NAIaHe) NOANOPHBLIX COOPYXXEHWUN, BbINOMHSAEMbIX OTAENbHLIMM
3axBaTkaMu MIM aNeMeHTaMu B NfiaHe — KOHCTPYKTUBHO, ANSA CO3A4aHWUA apoqHOro adhdekTa npy norpeLuHo-
CTSIX BbINOMHEHUS apOYHbIX Y4aCTKOB.

MpumeuyaHne — [oaNOpHLIE COOPYXEHUS, YaepxuBatoLue nepenag BeicoT 5 M 1 Gonee n ycTpauBaemble B
HecKasbHLIX FPyHTax, TpebyHoT yCTaHOBKU KOHCTPYKLWIA KpenneHUs B GOMbLUMHCTBE Cryyaes.

5.2.2 Pa3nuuaioT BpeMeHHble (yCTpauBaemble TOSIbKO Ha BPeMA CTpouTeNnbCTBa 06bEKTA) UMM MOCTO-
sIHHblE (YCTpaMBaeMbIMKU Ha BECb CPOK CnyxObl 06bekTa) KOHCTPYKUMW KPenneHus, Npu 3TOM MOCTOSIHHbIE
KOHCTPYKLUMKU MOTYT ObiTb 06CNy>XMBaeMbiMu (Tpedylowme nepuoanyeckoro pEMOHTa, HaTSHXKEHUS U T. N.) UIn
HeobGcnyxuBaeMbiMU. KOHCTPYKLMKU KpENNEHUA MOTYT BbINOMHATLCA KaK BHYTPU rpaHUL, NOANOPHONO COOpY-
JKEHUS (B 30HE IKCKaBAaLMU IPYHTa — nepes NoAnOPHLIM COOPY>XEHUEM), TAK U 3a €70 KOHTYPOM.

MpumeyaHne — Yacto npu CTPOUTENLCTBE NPUMEHSIIOT HECKOMBKO BUAOB KPENneHusi, HanpuMep Ha nepuog
CTPOUTENBHLIX PaboT MCMONL3YT BpEMEHHbIE KOHCTPYKLMM, KOTOPble Ha BpeMs KCNryaTaLuu COOpPYXeHUs 3aMEHSIIOT
Ha NOCTOAHHbIE.

5.2.3 Heo6x0aAMMOCTb YCTPOICTBA M BbIGOP KOHCTPYKUMI KpEenneHusa cneayet NpoBOAWTbL HA OCHOBA-
HUM TEXHUKO-9KOHOMUYECKOTO CPaBHEHUSI BAPUAHTOB Ha PaHHMX 3Tanax NPOeKTUPOBaHUS NOAMNOPHOrO COOpY-
>keHus. [Mpu BbIGOpE AONONHUTENLHOTO KPENMEHNA CNeayeT yYuTbIiBaTh:

- TWUN NOANOPHOTO COOPYXXEHUSI U CPOK €ro Cnyxobl;

- CPOK cnyXObl KpenneHus (NOCTOSIHHOE U BPEMEHHOE);

- BO3MOXXHO€ PacnosioXXeHUe KpenneHuss — BHYTPU WU BHE KOHTYpa NOANOPHOI0 COOPYXXEHUS, B T. Y.
UCXOAS1 U3 HANUYNSA B 30HE KPEMJIeHMSA NepCnekTUBHON 3aCTPONKM, CYLLECTBYIOLLEN 3aCTPONKK, Henoanexa-
e AEMOHTaXyY UM noanexallein AEMOHTAXY NPU HaNUYUK y Hee NOA3EMHOI YacTu unu pyHaaMEHTOB, a
TaKKe HeobxoaUMOCTU NCNONb30BAHUSA AAHHON 30HbI BO BPEMS CTPOMTENbHBLIX Pabor;
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- MECTHbII OMbIT YCTPOWUCTBA NOAOGHLIX COOPYXEHWUNA;

- Hanuuue CTPOUTENbHbIX MALLMH, MEXaHM3MOB, KBaNUMULUUPOBAHHbIX NOAPAAHLIX OpraHu3aLuii B pac-
cMaTpuBaeMOM PEruoHe;

- F€OMETPUIO NIIOLLAAKM CTPOUTENBLCTBA, HanM4Me nepenaaos BbICOT, IPYHTOBLIE U TMAPOre0nornyeckne
ycnoeus;

- HanuW4ue OMacHbIX re0NIOrMYECKUX NPOLIECCOB;

- cneyuduyeckue 0COOEHHOCTU permoHa npeanonaraeMoro CTpoUTENbLCTBRA.

5.2.4 Mpn NpoeKTMpPOBaHUU MOAMOPHBLIX COOPYXEHWUI NPEeanouYTeHUe crneayeT oTAaBaTb KOHCOMbHLIM
CXeMaM WUnn CxeMam C MUHUMAIbHBLIM KONUYECTBOM SIPYCOB KPEMIEHUS, T. K. YCTPOWCTBO KOHCTPYKLMI Kpe-
NNEeHUs YBENMYMBAET CPOK CTPOUTENBLHO-MOHTaXHbIX paboT, a Nnpu HEOOXOAMMOCTU BO3BEAEHUS NOCNEeayto-
LWMX KOHCTPYKUMIA (HanpuMep, 34aHus1 B KOTMIOBAHE) YCIMOXHSAET YCTPOMCTBO 3TUX KOHCTPYKLUNA.

5.2.5 HauGonee pacnpoCcTpaHeHHble KOHCTPYKLMKM KPenmneHus n obnactu ux npuMeHEeHus NnpuBeaeHbl
B .2 npunoxeHusa I,

6 lMpoekTupoBaHue NOANOPHbLIX COOPYKEHNA

6.1 OGwue ykasaHus

6.1.1 Mpu NPOEKTUPOBAHMM NOANOPHLIX COOPY>KEHUI KPOME YKa3aHMI HACTOSILLErO CBOAA NpaBun cne-
ayet cobnogats Tpebosanua CI 20.13330, CM 22.13330, CM 24.13330, CIM 43.13330, CIN 248.1325800,
CI 291.1325800.

6.1.2 MpoeKkTMpoBaHME NOAMOPHBLIX COOPY>XEHUI JOIDKHO BKIIOYaTh B cebs:

- BbIGOp TMNa NOAMOPHOIO COOPYXEHMUS;

- BbIBop cnocoBa ycTpoiicTBa NOAMNOPHOIO COOPYXXEHUS;

- BblGOp rabaputoB, rmyOuHbI 3a510XKEHUS MOAMNOPHOTO COOPY>XEHUSI, OCHOBHBLIX rEOMETPUYECKUX napa-
METPOB;

- BbIGOP TUNA KOHCTPYKLMI KPENSeHus;

- BbIGOp MaTepuanos NOANOPHOrO COOPYXEHUS U KOHCTPYKLUIA KPENNEHUS;

- BbIGOp cnocoba 3awmTbl OT NOA3EMHbIX BOA;

- MPOBEPKY OCHOBaHMSA NOAMNOPHOrO COOPYXEHUSA U KOHCTPYKLUI KPENnNeHns no nepBomn U BTOPOW rpyn-
nam npegenbHbIX cocTosiHUI (cM. CI 20.13330);

- onpezeneHue BHYTPEHHUX YCUNUIA WU HANPSHKEHWI B NOANOPHOM COOPYXXEHUM U KOHCTPYKLUIA Kpe-
NNeHusl, UX KOHCTPYUPOBAHUE;

- BbIOOP MOHTAXHbIX U KOHCTPYKTUBHbBIX 3NEMEHTOB;

- onpeaerieHue nocnefoBaTenlbHOCTU NpoBeaeHus pabor;

- MPOEKTUPOBAHME MEPONPUATUN, NPUMEHAEMbBIX ANSA CHUXEHNA BMAHUA CTPOUTENLCTBA Ha Aedop-
MaLMIO OKPY>KaloLLen 3aCTPOWKK;

- NMPOEKTUPOBaAHME MEPONPUATUIA, MPUMEHAEMBIX ANA MUHUMU3ALMKU USMEHEHUI TUAPOTreoNIorMYECKUX
YCNOBUMI;

- HasHayeHne HeoBXoAUMbIX UCTIbITAHWUN;

- BbIGOP MEPONPUATHII NO KOHTPOSIO KAYECTBa;

- BbIOOp MEPONPUATUI NO MOHUTOPUHTY.

6.1.3 Bbibop TMNa nognNOPHOro COOPYXEHUA CreayeT BbINONHATL C YYETOM:

- MPOEKTUPYEMOro nepenaza BbICOT U XapakTepa penbeda;

- MAaHMPYEMOro CpoKa KCnyaraumu;

- WHXXEHEPHO-Te0s0rMYeCckux yCroBuii;

- HanuM4nsa NoA3eMHbIX BOA;

- CTECHEHHOCTU CTPOMUTENLHON MIOLUAAKM M HaNU4usl OKPYXXaKoLWEn 3aCTPONKK.

6.1.4 TpoekTupoBaHMe NOANOPHLIX COOPYXXEHUW, UX OCHOBAHUW U KOHCTPYKLMIA KpenneHusi C ncnosib-
30BaHUEM pacY€eTOB SABMAETCH OCHOBHbIM CNOCOO60M obecneueHus Tpe6GoBaHUII HAAEXKHOCTU B COOTBETCTBUM
¢ CIN 22.13330. Mpu npoeKkTupoBaHUM NOAMNOPHBLIX COOPY>XEHUN C NOMOLLbIO PAaCcUYETOB CNEAYET BbINOMHATH
pacyeTbl ANA BCEX BO3MOXXHbIX NPOEKTHLIX CUTYaLMi U UX CLIEHAPUEB.

MpuMevyaHue — OcHoBHEIM cnocobom obecneyeHus TpeboBaHU HAZEXHOCTU FPYHTOBLIX aHKEPOB U cBaii-
HbIX PyHAAMEHTOB NOANOPHLIX COOPYXeHUI siBNsatoTcs ucnbitaHus (cMm. CM 45.13330, a Tawkke 7.3.22).

6.1.5 Bce noanopHble COOPYXXEHUSI U UX OCHOBaHUS AOIDKHbI PAcCYMTLIBATLCA MO NEPBOW M BTOPOW
rpynnam npegernbHbIX COCTOSIHUIA HA Harpy3ku U BO3AENCTBUS, yKkasaHHble B 6.2. YcnoBmnem obecneyeHns Ha-
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OEXHOCTU KOHCTPYKLUUI U OCHOBaHUI ABNSAIETCA NPOBEPKA TOr0, UTOObLI PaCYETHLIE 3HAYEHUS YCUIUIA, Hanpsi-
XeHUn, gedpopmalun, nepemeLieHum, packpbiTUin TPELLMH He NpeBbILLIAN COOTBETCTBYIOLLUX UM NpeAenbHbIX
3HAUYEHUM, YCTAHOBAEHHLIX HOPMaMK NPOEKTUPOBaHUSA U TPeBOBaHMSAMM HACTOALLIErO CBOAA NpPaBuIl.

MpoeKTHbIE peLleHnsa No YCTPONCTBY NOANOPHbIX COOPYXKEHMI U YAEPXXUBAIOLLIMX KOHCTPYKLMIA ,O05DKHDI
oGecneunBartb TaKke 6e30NacHOCTL NpoBeaeHUA paboT M COXPAHHOCTb OKPY>XKaloLLEN 3aCTPOMKU U KOMMY-
HUKaLWIA.

MpumeuaHne — PacyeT No BTOpOW rpynne npegenbHbIX COCTOSIHUI MPU OTCYTCTBUM B 30HE BMUSIHUS NOANOP-
HBIX COOPYXEHWIi CYLECTBYIOLMX COOPYXEHNI AOMYCKAETCS BLINOMHATL TOMBKO AN KOHEYHOW CTafuu CTPOUTENLCTBA.
Mpyu NPOEKTUPOBaHUM MOAMOPHBIX COOPYXKEHMUIA, CTPOUTESNECTBO KOTOPLIX MOXET OKa3saTb HEeraTMBHOE BrusiHWe Ha 6nmns-
nexauyve 3gaHus, HeoGX04MMO YHNTLIBATL (hakTOp BO3MOXHOIW NPUOCTAHOBKM CTPOUTENLCTBA, COOTBETCTBEHHO BCE NPO-
MEXYTOUHbIE CTafnn BO3BEAEHUSA MOA3EMHOTO COOPYXeHUs1 HEOOXOAUMO NPOEKTUPOBATL C YYETOM PacyeToB Mo BTOPOA
rpynne npegerbHbIX COCTOSHUMA. VICKIoYeHWe MOMYT COCTaBIATE MOANOPHLIE COOPYXKEHNA reOTEXHUUECKOW KaTeropum 1.

6.1.6 PacyeT KOHCTPYKUUKW MOAMOPHOr0 COOPYXXEHUA NO marepuany cneayet BbIMOSNHATbL B COOTBET-
CTBUM C CYLLECTBYIOLLMMU HOPMaMU NPOEKTUPOBAHUA KOHCTPYKLIMIA M3 COOTBETCTBYIOLLEro Marepuana u yka-
3aHUAMU HACTOALLEro CBOAA NpaBun.

6.1.7 3HauyeHus npedenbHbIX 40NYCTUMBIX AedopMannii NOANOPHLIX COOPYXEHUN crneayeT ycTaHaBnu-
BaTb B COOTBETCTBUM C TEXHUYECKUM 3a4aHMEM HA NPOEKTUPOBaHNE C YHETOM NpeaenbHbIX AONONHUTENbHBLIX
aedopmanuunin CoOOpPYXXEHUIN OKPYXKatoLwen 3aCTPONKM, PacronOXXeHHOW B 30HE BAMAHUA NPOEKTUPYEMOro noa-
MOPHOIO COOPYXEHUA, U TEOMETPUYECKUX Pa3MepOoB CTPOALLIErOCA COOPY>XEHUS (NPOEKTHbLIX 3a30P0B).

MpuMevaHne — PacyeTHble 3HAYEHUA FOPUOHTANBHLIX NepemMeLeHi rMBKUX NOAMNOPHBIX COOPYXEHWH NPy
pacyeTe Ha OCHOBHOE COMETAHWE Harpy3oK peKOMeHAYeTCs MpuHWMaTh He Gonee 1/100 oT yaepxusaeMoro nepenaga
BLICOT 1 He Gonee 10 cM. B cny4ae npeBblLEHWS yKasaHHOro 3Ha4€HWs B pacqeTe CNeAyeT yHUTbIBaTb BO3MOXHOCTb 06-
pa3oBaHWs 3aKONOB B 30He NPU3Mbl aKTUBHOMO JaBReHUs U CHUXEHWE NPOYHOCTHBIX XapaKTePUCTUK rpyHTa NO NAOCKOCTH
chBura.

6.1.8 PacyeT noanopHbLIX COOPYXKEHMI B BONBLUMHCTBE CRy4aes AONYCKAETCA BbINOMHATL B ABYMEPHOMN
(2D) nocraHoBKe, paccmaTpusas 3agady nnockomn gedopmMaruu.

[ns pacyeta BepTUKanbHbIX HECYLLUMX 3NEMEHTOB KPYrbIX (KONbUEBLIX) B NnaHe NOANOPHbLIX COOPY-
KEHWUI AONYCKaeTCs NPUMEHEHWe OCEeCUMMETPUYHON 3aaauu. Mpu 3TOM pacyeT ycunui B ropu3OHTanbHbIX
KOHCTPYKUMAX KPEnneHus, a Takke NpoBepKy NPOYHOCTU U YCTOMUMBOCTU OTAENbHbIX 911IEMEHTOB NOAMNOPHOTO
COOPYXEHUs B MNaHe cnegyer BbIMONHATL B COOTBETCTBUM C 6.2.18.

Pacyetbl B npocTpaHcTBeHHON (3D) NOCTaHOBKE PEKOMEHAYETCH BbIMOMHATL B CreAYOLLMX Criyyasx:

- KOTNOBaH unu BbipaboTKa B PYHTE UMEET Manyio nnowaab (LuMpuHa BbIpAbOTKM MEHee AByX ee rny-
GWH) U CNOXHOE OYepTaHue B MIaHe;

- NOANOPHOE COOPY>XEHUE pAaCroNOXXEeHO Ha CKITIOHE BAOJIb HAnpaefieHUA CyLLEeCTBEHHOIO NMNOHWXeHUA
OTMETOK penbeda;

- CKIIOH, HA KOTOPOM PacnoMOXeHO NOAMNOPHOE COOPYXEHUE, UMEET CYLLECTBEHHbBINA YKIOH B Pa3NUYHbIX
HanpaBrieHUsIX, He COBNaAAIOLLMX C OCSIMU COOPYXKEHUSA.

I punMmedyaHune — PacueTbl nnockoi 3agayu B ,qumepHoﬁ nocTtaHoBke 0ObLIMHO A3AKT pesynbraTtel B 3anac Ha-
AEXHOCTU NO CpaBHEHUIO C pacHeTaMn B HpOCFpaHCTBEHHOVI NOoCTaHOBKe.

6.1.9 Pacuer noanopHOro COOPY>XeHUs CrieayeT BbiNOMHATh YUCTIEHHLIMU METOAAMMU C UCTIONb30BaHNEM
KOHTaKTHbIX MOAENEN Unu Moaernei CrnoLIHON cpeabl ¢ yueTom Tpebosanuii CIM 22.13330 n CIM 248.1325800.
PacueTHble Mogenu (pacHeTHble CXEMbI) AOIMKHbI YYUTbIBATD:

- MHXXEHEPHO-TeONorM4Yeckue yCrnoBusi yyacTka CTpPOUTENbCTBA, a B psae CnyyaeB M 3a npegenamu
yyacTKa CTPOUTENbLCTBA;

- KOHCTPYKTUBHbIE U TEXHONOrM4yeckue 0COOGEHHOCTU NOAMOPHOIO COOPYXEHUS;

- nocneaoBaTenbHOCTb 3KCKaBaLMU U 00paTHOM 3aCbINKW rpyHTa, MOHTaXa U NOCNeAyoLWwero AeMoHTa-
»Ka KOHCTPYKUMIA KpenneHus (Npu ux Hanum4uum);

- NOCneaoBareribHOCTb BO3BEAEHUA OCHOBHOIO COOPY>XEHUS, €CNu NoANOPHOE COOPYXEHUE BbINONHSA-
€TCH ANs ero CTpouTenbCTBa UNKU BXOAUT B €r0 COCTaB;

- 0COGEHHOCTU NOBEAEHUS IPYHTA M KOHCTPYKLUIA BNIOTb A0 AOCTUXEHUSA pacCMaTpuBaemMoro npeaesb-
HOFO COCTOSIHUS;

- AENCTBYIOLLME HArpy3Kn U BO3AENCTBUS, UX COMETaHUS;

- BNUSIHUE NOANOPHOTO COOPYXEHMS U OOBLEKTOB BHELLHEN CPebl APYr HA ApYyra;

- BO3MOXHbIE reoMeTpudeckue n pusmveckue HeCoBepLLEHCTBA.
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PacueTHyio Moaens cneayet Boibuparth ¢ y4eToM Hambonee CcyLeCTBeHHbIX (hakTopoB, onpeaenaoLwmx
HanpsbkeHHOe COCTOsIHUE U AedopMaLmMK Kak OCHOBAHUSA, Tak U NOANOPHOTO COOpyxeHusl. Cneayer yuuTbl-
BaTb, YTO 3HAYEHUE U pacnpefeneHue AaBneHus rpyHTa Ha NoANOPHOE COOPYXXEHUE, 3HAYeHUA BHYTPEHHMX
CWI B KOHCTPYKLMSIX B 3HAUUTESIBHOW CTENEHU 3aBUCSIT OT XKECTKOCTM CaMUX KOHCTPYKLIUIA, MPOYHOCTYU U XKECT-
KOCTW OCHOBAHMWS, NPUPOAHOIO HAMPSXKEHHO-AE(POPMUPOBAHHOTO COCTOAHUA OCHOBAHUA U NMOCNEA0BATENb-
HOCTU BbINOMHEHUS paboT.

6.1.10 Mpu KCNONb3OBaHUM YUCNEHHbLIX METOAOB PACYETA, OCHOBAHHbLIX Ha MPUMEHEHUW Moaenew
CNIOLUHOW cpeAbl, cneayerT:

- BblOMpaTh pa3mepbl pacyeTHol obnacTu TakuMm obpa3oM, YTOObI rPaHNYHbIE YCIIOBUS HE OKa3biBanM
BNUSHUS HA pE3ynbrarThbl Pacyera;

- UCMONb30BaThb M0 BO3MOXHOCTU YCNOBUSA CUMMETPUH;

- MPOBEPATb, YTO NpUHATasA pa3buBka obnacTu Ha aNeMeHTbl He BAUAET CyLECTBEHHbIM 00pa3oM Ha
pesynbrarbl pacyeTa;

- MPUMEHATb YNPYro-nNnacTtuyeckue MOAENU FpyHTa, oTpaxaiowme Haubonee BaXHble 3aKOHOMEPHO-
CTU €ro MeXaHM4ecKoro NMOBEAEHUSA U UCMNOMb3YIOLUE XapaKTEPUCTUKU TPYHTOB, onpeaensemble COrnacHo
CI147.13330;

- UCMONb30BaTh AMNEMEHTHI, MO3BONAIOLIWE aJEKBATHO MOAENMPOBATL HANPSDKEHUS HA KOHTAKTE «nop-
NMOPHOE COOPY>KEHWUE — IPYHT», YUMTbIBATh Takue 3pdekTbl, Kak NPOCKanbL3bIBAHUE U OTNUNAHKE.

6.1.11 B npocreniumx cnyyasax unum Ans npeasapuTenbHOi OLIEHKU NapamMeTpoB NOANOPHOTO COOPYXEHUS
OOMyCKaeTcsa MCnonb3oBaTh aHANUTUYECKUE U rpadpoaHanMTUYECKUEe METOALI pacyeTa, NPUBEAEHHbIE B 6.3.

6.1.12 Npn NPOEKTUPOBAHWUM MOAMNOPHLIX COOPYXEHWIA MO NPEAENbHbIM COCTOAHUAM NEPBOW TPynMbl
crneayeTt NpoBEPATb pacyeToM obecneveHme:

- YCTOWYMBOCTH NOMOXEHWUS CTEHbI NPOTUB CABUIa, ONPOKUAbLIBAHUS U NOBOPOTA;

- YCTOWYMBOCTM OCHOBAHUA NMOJ NOAOLUBON MOAMOPHLIX CTEH (AN HECKANbHLIX PYHTOB);

NPOYHOCTU CKarbHOro OCHOBAHMSA NMOA NOAOLLBOI NOANOPHBIX CTEH;
HecyLen cnocoOHOCTKM CBal Noa NOAOLIBON NOANOPHLIX CTEH;

- HecyLuei cnoCoBHOCTH rPYHTOBbLIX aHKEPOB;

- NPOYHOCTU BMIEMEHTOB U Y3NOB COEANHEHWI NOANOPHBLIX CTEH W YAEPKUBAIOLLMX KOHCTPYKLIMIA;

- oUNbLTPALMOHHON YCTOMYMBOCTU OCHOBAHMUS,

- COXPaHHOCTU COOPYXKEHUIA OKpY>KaIOLEN 3aCTPOWMKM.

Bo3moxHble (HO HE OrpaHUYEHHBLIE AAHHBIM NEPEYHEM) CXEMbl PA3PYLLIEHUS MOANOPHBLIX COOPYXEHMUI
AN npeaenbHbIX COCTOSIHUIA NEPBON rPynnbl NPpMBEAEHbLI B Tabnuue 6.1.

Tabnuuya 6.1 — lNpeaencHele COCTOSHUA NEPBOW MPYNMbl M BO3MOXHLIE CXeMbl pa3pyLUeHUid

Ne MpeAenbHoe COCTOSIHUE U XapaKTepHbIE MPUYUHBI

xema
n/n €ro HacTynneHus C paspylieHns

MaccusHble noanopHbIe COOPYXXeHUA

1 | O6wwmiA (rNyOuHHLIR) caBur:
- HefoCTaToOYHasi MPOYHOCTb FPYHTa OCHOBaHWA Ansi e /
AaHHOTo TUMa NOAMOPHbBIX COOPYXEHWIA NPU BbIGpaHHOM
nepenage BbICOT;

- HeBepHO BbiGpaHa rybuHa 3anoXeHUsi NoOANOpPHOro
COOpYXeHUs

2 | Caewvr no nogoLluBe:

- HeOCTaTOMHbIA BEC COOPYXEHUS,

- He BbINosiHeHa AOMKHBEIM 06pa3oM MogroToBka OCHO-
BaHUS;

- HEBEPHO BbIOpaHkI ry6GuHa 3anoXeHus 1 LUMpUHa no-
AOLUBLI NOAMNOPHOrO COOPYXKEHMUA

—_———————— -
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lpodomxeHue mabnuypi 6.1

Ne
n/n

MpeaenbHOe COCTOAHWE U XapaKTepHble NPUYMNHbI
€ro HacTynneHua

Cxema paspylueHus

3

CwMeluaHHbIi casur (pasgen 7 CIM 23.13330.2011):
- aHariorn4Ho nyHkTam 1 u 2 HacTosLwen Tabnuupl

OnpokugbiBaHue:

- HeAocTaTovHas MPOYHOCTb FPyHTa OCHOBaHMS ANS
JlaHHOrO TUMa NoANOPHLIX COOPYXKEeHWIA Npu BeIGpaHHOM
nepenaje BLICOT;

- Hef0CTaTOuHbLIA BEC NOANOPHOrO COOPYXEHNUS,

- HEBepHO BbIGpaHa reoMeTpus MOAMOPHOIo COoOopy-
KEHUS

OnpokugbiBaHue, CBI3aHHOE C pa3spyLUeHNeM KOHCTPYK-
Lmu:

- HejocTaTouHas MPOYHOCTb KOHCTPYKUUW (apMUpoBa-
HUe BbIGpaHo HEBEPHO)

MoTepsi HecyLyel cnocoBHOCTM cBailtHoro dyHhameHTa
no rpyHTY UNK No MaTepuany cean:

- HepgocTaTovHas Hecyllas cnocobHoCTb cBaii Npu Aeid-
CTBUW OCEBbIX BfaBNUBaOLLMX WIN BblgepruBaoLmux
Nn60o nonepeqHLIX Harpysok

12
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lNpodomxeHue mabnuupi 6.1

C 381.1325800.2018

Ne
n/n

MNpeaenbHoe COCTOSiHUE U XapaKTepHble NPUYUHDI
€ro HacTynneHus

Cxema paspyweHus

YronkoBble noAnopHbIE COOPYXEeHUA

O6wuin (rnNy6uHHLIA) caBur:

- HefoCTaTOMHaA MPOYHOCTL lPYHTAa OCHOBaHWSA AN
JaHHOro TUMna NognopHLIX COOPYXKEHMIA Npu BbIGpaHHOM
nepenage BbICOT;

- HeBepHO BbiGpaHa reoMeTpus MOATMOPHOIrO COOpYyXe-
HUS;

- HeBepHO BbiGpaHa rmy6uHa 3anoxeHuss NognopHoro
COOPYXeEHNS

CaBwr no nogoLuBe:

- HeBepHo BblbpaHa WMpUHa NogoLLBLI NMOANOPHOTO CO-
OPYXEHUs;

- HeBepHO BbiGpaHa rmy6uHa 3anoxeHuss MojnopHoro
COOPYXEHWS;

- HefoCTaTOYHbI BeC Npurpysa;

- He BbINoNHeHa AOMKHLIM 0Bpa3om MoAroToBKa OCHO-
BaHWs

CMeLuaHHbIN cgeur (pasgen 7 ClM23.13330.2011):
- aHasorM4Ho nyHkTam 7 1 8 HacTosLein TabnuLl

10

OnpoknabiBaHue:
- aHaroru4Ho nyHkTam 7 u 8 HacTosAwein Tabnuup

"

OnpokugbiBaHWe, CBS3aHHOE C paspylUeHWeM KOH-
CTPYKLUHK:

- HepoCTaToYHasi NPOYHOCTb KOHCTPYKUMK (apMupoBa-
HWe WNKU TONWWHA MOAMOPHOW KOHCTPYKUMU BbIGpaHsbI
HeBepHO),

- KOHCTpyMpOBaHMe y3na CTbIKOBKM apMaTypHbIX CTep-
Hell BBIMOMHEHO HEBEPHO

13
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lMpodomxeHue mabnuupi 6.1

HUS C pacropHbIM KpensieHuem:
- HegocTaTodHana rMy6uHa sagenkn NOANOPHOro Coopy-
KEHUS!;

- HeBepHO BbIBGpaHa OTMeTKa YCTAHOBKU PacnopHoi
KOHCTPYKLUK;

- HefOoCTaTOUYHAsA XECTKOCThb UMK MPOYHOCTL PAcnopHOil
KOHCTPYKLUM

14

Ne MpepensHoe cocToAHUE U XapakTepHble NPUYNHBI
n/n €ro HacTynneHus Cxema paspyweHuna
12 | MoTeps HecyLlel cnocobHoCTU cBaitHOro dyHAameHTa
no FPyHTY WNK NO MaTepuany caai:
- @Hanorm4Ho nyHkTaMm 7 u 8 HacTosLen Tabnuubl
gl 4 P
| \jﬁ -
! !
! |
dl i
8
Mbkue nognopHbIE COOPYXEHUs
13 | O6wwmit (rMyBuHHBIA) caBUr ANS KOHCONBLHOMO MOAMNOpP-
HOMO COOPYXEHUS:
- HepocTaToMHas rmybuHa 3agenku NognopHoOro coopy-
XKEHUS
14 | O6wwmit (ry6uHHbIA) caoBUr AN NOANOPHONO COOpYXe-




lMpodomxerHue mabnuupi 6.1

Ne
n/n

MpegensHoe cocTosAHWE U XapaKkTepHble NPUYUHBLI
€ero HactynneHusa

Cxema paspyLueHus

Ccn 381.1 325800.2018

15

O6WuiA (rMyBuMHHBIA) cABWM ANA NOAMOPHOIO COOpyXe-
HWS C KpEMNNEHUeM rpyHTOBLIMK aHKepamm:

- HepocTaTouHas rmy6uHa 3agenku NoanopHOro coopy-
KEHUS;

- HeBepHo BblBpaHa ANWHa TAM rPyHTOBLIX aHKEPOB;

- HejoCTaToMHas Hecyljaa CcrnocoBHOCTb aHKepoB MO
FPYHTY WK MaTepuany

16

O6wuii (rMyBuHHEIA) CABUM ANA NOAMOPHOIO COOpPYXe-
HUS C @aHKEPHBIMU KOHCTPYKLIMSAMU:

- HepocTaTouHasi rMy6uHa 3agenku NoANopHOro coopy-
XKeHus;

- HeBepHo BbIOpaHo pacnonoxeHwe unu rnybuHa 3a-
[ enKn aHKepPHO KOHCTPYKLWMK,

- HeAoCTaToO4Hasi MPOYHOCTb AHKEPHOM KOHCTPYKLUMK
Unn TAMM

17

OnpoKugbiBaHne AN KOHCOMBHOTO MOAMOPHOrO COOpY-
KEHWS:

- HegocTaTodHas [My6uHa 3agenkn NoAMNoOPHOro coopy-
KEHUS;

- HeJoCTaToMHas MPOYHOCTL KOHCTPYKLUU

18

OnpokuabiBaHUe npu  paspyLleHUn KOHCTPYKTUBHBIX
3MNEeMEHTOB ANA NOAMNOPHOro COOPYXKEHWUs C rpyHTOBLIMU
aHKkepamu:

- HeBepHO BbibpaHa oTMeTKa YCTaHOBKU rPyHTOBBIX aH-
KepoB;

- HegocTaTodHas Hecylad cnocobHOCTL aHkepoB MO
TPYHTY,

- HejocCTaToYHaA NPOYHOCTbL MPYHTOBLIX aHKepoB NO Ma-
Tepwany;

- HeBepHO BbibpaHa AnuHa TAM rPYHTOBEIX aHKEPOB;

- HejocCTaTo4HaA NpPOYHOCTb Kakoro-nubo anemeHTa
WK y3na nofnopHOro COOPYXeHUs Ha cpes, uarnb, npo-
JaBnuBaHue;

- HepgocTaTo4Hasi NPOYHOCTL MO KOHTaKTYy TAra-kopeHb
(BblAEPrMBaHUE TAMM U3 KOPHSA aHKepa)

Ans NoAnop
Hbix

MK cnpaBeaWBb'foo

MyHKTe 19 4 ¢ . HCX

—
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/

e

e

k
]
{
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f

Mkl pa3
acrg P

L

6

PyXeHuit ¢ TPYHTOBLIMU ankepa-

A3PYLLUEHUSA, yKasaHHbIe B
Alleit Tabnuupl, a Taloke:
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[MpodomxeHue mabnuupi 6.1

Ne I'Ipe,qeanoe COCTOAHUE U XapaKTepHble NPUYnUHbI
n/n €ro HactynneHua
Cxema paspywering
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19 | OnpokuabiBaHne npu paspyLUeHUn KOHCTPYKTUBHBLIX
SNEMEHTOB 4719 NOANOPHOr0 COOPYXEHUA C pacnopHbl- e
MW KOHCTPYKLMUAMM: rT\
- HeBepHO BblbpaHa OTMeTKa YCTaHOBKM PacropHOW \ %W
KOHCTPYKLMH; Ul e 7
- HegocTaTo4YHas XeCTKOCTb UMK MPOYHOCTL pacnopHon VI ——— /
KOHCTPYKLK; N /
- HejocTaTo4yHaa NpPOYHOCTb Kakoro-nubo anemeHTa \\ “ 7/
UnK yana nojnopHoOro CoOOpyXeHus Ha cpes, narnb, npo- i\ /
faBnuBaHue / /
»% //
I /
Vv,
Ty
W/
16 ~Y
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Cn 381.1325800.2018

Ne

MpeaensHoe COCTOAHUE U XapaKTepHble NPUYUHBI
n/n

€ro HactynneHua

Cxema paspyluerns

T
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™
i
|
R
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i 1
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XE 7/7/7//7/777;7,7
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1
i 1
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[

OnpokugbiBaHMe NpU paspylUeHUM KOHCTPYKTUBHbBIX
31eMEHTOB AMNsi MOANOPHOMO COOPYXEHUS C aHKEPHLIMU
KOHCTPYKLIMSIMU:

- HeBepHO BbibpaHa OTMETKa YCTaHOBKU THAMM aHKepa;

- HeBepHO BLIGpaHbl pacnonoxeHue, rmyGuHa 3agenku,
XECTKOCTb UM NPOYHOCTb aHKepHOW KOHCTPYKLUM;

- HEAOCTATOMHasi MPOYHOCTL a@HKEPHOW KOHCTPYKUMK
Unu TArK;

- HEAOCTATOMHasi MPOYHOCTL MOAMOPHOrO COOPYXKEHUN

Ha cpes, W3rub, npofaBnuBaHWE B TOYKe KpenneHwus
TAMN aHKkepa

Ans NOANOPHLIX coopyxerm C aHke

LuAMH cnﬁaaae.qnwau CXEMe Dy, e 4 KOHCTYK-
B NYHKTE 19 3, 6, & HacTosy, DULEHUS, yiazanHie

_ o TaBnnYL, 5 Tapke:
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lMpodonxeHue mabnuup! 6.1

Ne MpeaenbHoe COCTOAHUE U XapaKTepHble MPUYNHBI
n/n ero HacTynneHuAa Cxema pa3pyL|JEHVIF|

T\ V77277 %%,

) -
1] \‘...-/// " //
1 /
1 /
1 ! //

!

W 4

Wt /

i /

T /
W t //
3 /
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\ //
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6
21 | Pa3pylweHune ocHOBaHMA OT BepTUKanbHLIX Harpy3ok P
- HefoCTaToMHasA LUMPUHA MOAJOLLBbLI

noanopHOro co-
OpyXeHUAa unu HepgocTaTodHaA Hecyllas CMocobHOCTb

CBailHOro hyHiaMmeHTa (HegocTaToyHas Hecylas crno-
cobHOCTb OCHOBaHUSA),
- HepoCTaTouHas rrybuHa 3agenku NoAnopHoOro coopy-

XKeHUA (HepocTaTovHas Hecylas cnocobHOCTb OCHOBA-
HUA)

duUnbTpaLMoHHOe paspyLUeHe OCHOBaHWS:

- HegocTaTodHas rmy6uHa 3agenku NognopHoro coopy-

YNB
: YPoBeHb NOA3EMHLIX Bog
XKeHus; YO\
- HEBepHO MPWHSAT cnoco® WNWM KOHCTPYKLMUA CUCTEMBI
BOAOMOHMXEHUS

SOOI
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OkoH4YaHue mabnuupi 6.1

Ne MpeaenbHoe COCTOAHUE U XapakTepHble NPUUNHDI

n/n €ero HacTynneHus Cxema paspywienns

23 | MpepernbHble COCTOSHUA, CBA3AHHLIE C NOBPEXAEHNEM
KOHCTPYKLMIA COOPY>KEHWUI OKpYXaloLei 3aCTPORKU:

- HepoCTaTo4MHas XeCTKOCTb NOAMNOPHOrO COOPYXKEHUS
UMK KOHCTPYKLMI KpernneHus

6.1.13 lMpu npoekTMpoBaHUM NOANOPHbLIX COOPYXXEHUM NO NPeAEnbHLIM COCTOSHUSAM BTOPOW rpynnbl He-
00X0AMMO NPOBEPSATL PACHETOM CriegyloLuee:

- aedopmauum noAnopHOro COOPYXKEHUS U €0 OCHOBAHWUSA HE MPEBLILLAIOT NpeaenbHbIX A0NYCTUMBIX
3HAYEHUN;

- aedopmauum CyLIeCcTBYIOLEN 3aCTPOWKU, BbI3BaHHbIE YCTPONCTBOM MOAMOPHOTO COOPY>XEHUSA U No-
CMeayoLLEero CTPOMTENLCTBA, HE NPEBLILLAIOT NPEAEnbHbIe AONONHUTENbHLIE 3HAYEHUS;

- LUMPUHA PaCKPbITUS TPELLMH B ene300EeTOHHbIX 3fIEMEHTaxX HE NPEBLILLAET NpefienbHbIX AONYCTUMBIX
3HaYeHuNn.

6.1.14 [nsa nOCTOSIHHBIX NOAMOPHbIX COOPY>KEHMUI rEO0TEXHUYECKON KaTeropum 3 B cny4yae Heobxoaumo-
CTW crneayeT yuuTbiBath pa3sutue aedopmavuii OCHOBaAHUSI BO BPEMEHM.

6.1.15 lMpun BbINOAMHEHMN PACYETOB NOAMNOPHLIX COOPYXEHUI CrneayeT onpeaensaTb HopMarsibHbIE M Ka-
caTtenbHble HanpsXXeHUS HAa KOHTaKTe «noANOPHOE COOPY>KEHUE — TPYHTOBLINW Maccusy. [Ana npoBepku BO3-
MOXXHOCTW CABWUra Ha KOHTAKTe KOHCTPYKLUUI C rPYHTOM AOMKHbI ObiTh onpeaeneHbl Cunbl NpeaesibHoro co-
MPOTUBIEHUS CABUTY, KOTOPbIE 3aBUCAT OT XapaKTePUCTUK TPEHUS U CLIENMNEHUsI HA KOHTakTe. CUnbl TPEHUS U
CLEMIIEHUA HA KOHTAKTE «MOAMNOPHOE COOPYXXEHUE — IPYHTOBBI MAacCUB» [ OIMKHbI ONPeAensaTLCA B 3aBUCH-
MOCTMW OT 3Ha4YEHWI NPOYHOCTHBIX XapakTepPUCTUK FPYHTA, MMAPOreonNorMyeckux yCrnoBuin Nnowaaku, Matepu-
ana KOHCTPYKLUKW, TEXHOMNOIMM €€ yCTPONCTBA B COOTBETCTBUM C 6.2.23.

6.1.16 lMpu NpoekTUpOBaHUM NOANOPHbLIX COOPYKEHUI rE0TEeXHUYECKMX KaTeropun 2 u 3, nepekpbiBa-
IOLUMX (MOMTHOCTBIO MMM YaCTUYHO) eCTeCTBEHHble (PUNLTPALMOHHBIE NOTOKM B rPYHTOBOM MAacCUBE WUSN U3-
MEHSIIOLLMX YCINOBUS U NyTU pUNLTPaLMM NOA3EMHBIX BOA, CIIEAYET BbIMOMHATL NPOrHO3 U3MEHEHUI ruapore-
OMNOTrUYECKOr0 pPeXMa TePPUTOPUK CTPOUTENbLCTBA. Ha oCHOBaHUM rMapOreonorMyeckoro NporHo3a B cny4vae
HeoBX0AMMOCTU CreayeT yuuTblBaTb AONOMNHUTENLHOE AABMIEHUE OT U3MEHEHHOIO YPOBHS MOA3EMHbIX BOA
(scneacteue GappaxHoro acpdpekta), a Takke paspabdbarbiBaTh 3aWUTHLIE MEPONPUATUA AN NPOEKTUPYEMOTO
COOPYXEHUS U COOPYXXEHUM OKPY>KAIOLLEN 3aCTPONKMU.

6.1.17 Onsa oGecneyenun TpeboBaHui NO AONTOBEYHOCTU NPOEKTUPOBaAHWE MOCTOSAHHOIO NOANOPHO-
ro COOpYXeHusi HeoBXoAUMO OCyLLEeCTBNATL B cooTBeTcTBUM C CIM 28.13330, yuuThiBaA HOPMATUBHBIW CPOK
cny0bl NPOEKTUPYEMOro obbeKTa B LIEnom.

Mpu OLEHKE LONTOBEYHOCTU MATEPUANOB KOHCTPYKLMIA, PACMONOKEHHBIX HUXE MNAHMPOBOYHbIX OTME-
TOK, CreAyeT YYUTbIBaTb BO3MOXHOCTb HANWUUMA arpecCUBHbIX BELLECTB B MOA3EMHbIX BOAAX WU TPYHTE, SnekK-
TPOXMMUYECKON KOPPO3UU, BNUSHUA rpUBKoB U a3pobHbIX 6akTepuii B NPUCYTCTBUM KUCNOPOAA, BAUAHUS ce-
30HHbIX TEMNEPATYPHbIX BO3AEWCTBUIA U NP.

6.1.18 TpoEeKTHbIE peLleHUs NOANOPHbLIX COOPYXXEHNI AOMKHbI 06ecneYnBaTb HEBO3MOXKHOCTb HACTY-
NneHns Kakoro-nmbo npeaenbHOro COCTOAHNSA ¢ TPebyeMoi CTeNeHbI0 HAAEXHOCTH.

6.1.19 [Ons o6ecneuenuns Tpebyemoi CTeNeHn HaaEeXHOCTU NOANOPHOrO COOPYXEHUS NMPU BLINOMHEHUN
pacYeToOB U WUHBLIX MPOBEPOK CrieayeT UCNONbL30BaTb YacCTHbIE KOIMMPULMEHTEI HAAEXKHOCTU, YYUTHIBAIOLLMNE

19
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BO3MOXHbIE HEONAronpPUATHbIE OTKIIOHEHUS PACYETHLIX MAPaMETPOB, YCMOBUI CTPOUTENLCTBA U dKCNnyarta-
UMK, a TaKke HeobXoAUMOCTb MOBBILLEHUS HAAEXHOCTU B 3aBUCMMOCTU OT reOTEXHUYECKOW KaTeropum nog-
MOPHOrO COOPY>XKEHUSA.

6.1.20 MMpu NpoeKkTUpPOBaHUN NOAMNOPHLIX COOPYXXEHWI CReayeT NPUMEHATb CReayoLme rpynnsl vyacTt-
HbIX KO3(PDPUUMEHTOB HAZEXKHOCTH:

Y, — N0 OTBETCTBEHHOCTM COOPYXXEHUI, Onpeaensemsle B COOTBETCTBUM ¢ TOCT 27751,

Y¢— 1O Harpyske, onpeaensaemblie B COOTBETCTBUM C 6.2.5;

Ym — MO Marepuany KOHCTPYKUMIA, ONpeaensieMble Ha OCHOBaHUU yKasaHUW CTPOUTEMbHLIX HOPM Mo
NPOEKTUPOBAHUIO KOHCTPYKLMIA U3 COOTBETCTBYIOLLIErO Marepuana;

Yg — NO rPYHTY, ONpe/iensemsle B COOTBETCTBIM C [OCT 20522, CM 22.13330 u ¢ y4yeTom 6.1.25;

Yo NGO v4 — KOIDPULIMEHTLI YCNOBUI paboThl, yCTaHABNMBAEMbIE B COOTBETCTBUM C 6.2, CTPOUTENb-
HbIMW HOPMaMM MO NPOEKTUPOBAHNIO KOHCTPYKLIMM M3 COOTBETCTBYIOLLIErO MaTepuana u ¢ ydetom 6.1.6;

YR NMNBO v, — MO CONPOTUBNEHUIO NA CBAl NUGO rPYHTOBLIX aHKEPOB, ONPEAENAeMbIE B COOTBETCTBUM
¢ CI24.13330 1 CIN 248.1325800.

6.1.21 B pacueTax yCToMuMBOCTM NOAMOPHbIX COOPYXXEHUI KpuTepueM obecneveHus Tpebyemon crene-
HU HaAEKHOCTN ABNSAETCA KOS MULIMEHT YCTOWUMBOCTH K.

B aHanuTu4ecknx moaensix Ky, ins BbIGPaHHON NOBEPXHOCTU CKOMNbKEHUA CMEAYET ONpeaenaTh kak oT-
HOLLEHME YAEPXKUBAIOLLMX U CABUTAIOLLMX CUN NUOO KaK OTHOLLEHUE CABUrOBOM NPOYHOCTYM FPYHTA K KacaTenb-
HbIM HanpsHKEHUSIM, OENCTBYIOLUMM Ha 3TOW MOBEPXHOCTU CKOMbXEHUS. B YMCNEHHBbIX pacyeTax 3HayeHue
k03(ppuumMeHTa yCTOMUNBOCTH K, AOMYCKAETCH NPUHUMATL PaBHLIM YUCHY, HA KOTOPOE CreAyeT pasfenuTb
MCXOfIHbIE PACHETHbIE 3HAYEHUS MPOYHOCTHLIX MOKAa3aTenen rpyHTa tg ¢; u ¢, 4ToBbl 4acTb rPYHTOBOrO Mac-
CWBa, MPUMbIKAIOLLEro K NMOAMOPHOMY COOPYXEHMIO, NMepeLuUria B COCTOSHWE NpeaensHoro pasHosecust. Mpu
3TOM yAenbHBIN BEC FPYHTA U BHELUHWE Harpy3kyu NPUHUMAKOTCS € KOA(PMULMEHTOM HAAEXKHOCTM NO Harpyske
v=1,0.

6.1.22 PacyeTHbIn KOIPUUNEHT YCTONYUBOCTU MOAMOPHOIO COOPYXKEHUS CrieAyeT HaxoaAuTb Kak Mu-
HUMarbHOE M3 BCEX 3HAYEHWN, MOMNYYEHHbIX AN BCEX BO3MOXHbIX MOBEPXHOCTEN CKOMbXEHUsi. PacyeTHbli
KO3(PPULIMEHT YCTONUNBOCTU Ky IOIDKEH ObITh Gornee nnu paBeH HOPMUPOBAHHOMY [OMYCTUMOMY 3HaYEHUI0
[k, onpeaensiemomy cornacto CI1116.13330.

6.1.23 HopmaTuBHbIE U pacyETHbIE 3HAYEHMSA XapaKTEPUCTUK MaTepuanoB KOHCTPYKLMIA NOAMOPHbIX CO-
OpPY>XeHWUI cneayeTt onpeaensitb B COOTBETCTBUM € TpeboBaHusimu TOCT 27751 n CTpouTeNbHBIMU HOPMaMu
noO NPOEKTMPOBAHMIO KOHCTPYKLIMIA ANSA COOTBETCTBYIOLLETO Marepuana. B pacyetax nognopHbIX COOPYKEHUIA
cnefyeT UCMONb30BaTb PACHETHbIE 3HAYEHUS XapaKTEPUCTUK KOHCTPYKLMOHHBLIX MaTepuarnos, nonyvyaemsie
JerneHnemM HOPMAaTUBHOIO 3HAYEHMS COOTBETCTBYIOLLEN XapaKTEPUCTUKU HA KOIPMULMEHT HAAEXKHOCTM NO
marepuany v,,.

6.1.24 HopmaTuBHbIe U pacyeTHbIE 3HAYEHNUS XapaKTepPUCTUK FPYHTOB CneayeT ycTaHaBnuBaTb B COOT-
BeTcTBumu ¢ FOCT 20522 ¢ yyetom CIM 22.13330.

6.1.25 B pacueTtax kak no nepBou, Tak U NO BTOPON rpynne npeaenbHbIX COCTOSTHUMIA NpU OnpeaeneHnmn
GOKOBOrO AABMEHUS rPYHTA HA NOAMNOPHbLIE COOPYXEHUSA KOIPADULMEHT HAAEXKHOCTU ANA NNOTHOCTU IPyHTA
AOMKEH NPUHUMATBLCS g\ = 1,0.

6.1.26 [na ANUTENbHLIX NPOEKTHbLIX CUTYaLUA CreayeT yYnMTbIBaTh NON3YY4eCTb KOHCTPYKLUMOHHOTO Ma-
Tepuana, u3 KOTOporo U3roTOBMEHO NOANOPHOE COOPYXXEHUe. PacyeT KOHCTPYKLMM NOANOPHOTO COOPYXEHUS
C Y4ETOM MON3Y4EeCTN CAEeAYET BbINOMHATL B COOTBETCTBUW CO CTPOUTENbHBLIMW HOPMaMK MO NPOEKTUPOBAHUIO
KOHCTPYKLMIA U3 COOTBETCTBYIOLLIEro Matepuana.

6.2 Harpysku u BO3gencTeusi

6.2.1 Tpu NpOEeKTUPOBAHMMN NOAMNOPHBIX COOPYXXEHUI AOIDKHBI YYUTbIBATLCH AEWCTBYIOLUME HA HUX Ha-
rPy3Ku U BO34ENCTBUSA, BO3HMKAKOLME B YCMOBUAX UX CTPOUTENBCTBA U SKCNIyaTaumu.

6.2.2 lNpu onpeaeneHun Harpy3ok M BO3AENCTBUIM Ha MOAMOPHOE COOPYXEHUE U ero dNEeMEeHTbl pas-
nn4yaroT:

a) NOCTOSIHHbIE HArpy3ku 1 BO3AENCTBUA:

- BEC NOAMNOPHOI0 COOPYXKEHUS;

- BeC IrpyHTa 3achbINKu,;

- BEC KOHCTPYKUWW, 34aHMIA U COOPYXKEHWUW, HAXOASLLMXCA B 30HE MX BO3AENCTBMA HA NOAMNOPHOE CO-
opy>XeHue;
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- BEC KOHCTPYKLWI, 3AaHUIA 1 COOPY>KEHMNI, ONNPAIOLLIMXCA HA NPOEKTUPYEMOE NOANOPHOE COOPYXEHNE
B JONTOBPEMEHHbIX CUTYaLMAX (Hanpumep, HECYLLIME NOANOPHLIE COOPY)XEHUS B MEPUOA UX IKCMINyaTaLum);

- [i@BNEHWE rpyHTa 1 HaNpPsXKeHMs B OCHOBAHWN B AONTOBPEMEHHbBIX CUTYaLUSX;

- AaBneHue Noa3eMHbIX BOZ NPW YCTAHOBUBLLEMCA PEXUME;

- YCUMWA NPEABAPUTENBHOTO HAMPSKEHUS B MOCTOSIHHBIX KOHCTPYKLMSIX M Mp.;

6) BPEMEHHbIE ANUTENbHBIE HArPY3KN 1 BO3AENCTBUS:

- BEC CTauMoHapHOro 06opyn0BaHuUs, HAXOAALLErOCA B 30HE €ro BO3AEHCTBUS HA NOAMNOPHOE COOpY-
KEHUE;

[AaBleHNe rpyHTa U HaNPsHKEHUS B OCHOBAHUW B KPATKOBPEMEHHbIX CUTYaLUSX;
[aBreHne Noa3eMHbIX BOA NPU HEYCTaHOBUBLUEMCS PEXUME, N3OLITOYHOE NOPOBOE ABIIEHUE;
AVHamMU4Yeckue Bo3gencTens oT 060opya0BaHUA U TPAHCMOPTA;
Harpysku OT cKnagupyemsbiX Ha MOBEPXHOCTW rPyHTa MaTepuanos;
TeMneparypHble BO3AENCTBUSI B NEPUO SKCNIyaTaLuu;
YCUINUSI BO BPEMEHHbBIX aHKePax U PacnopHbIX KOHCTPYKLIMSX;
Harpysku, 06yCrnOBMNEHHbIE U3MEHEHWEM BNAXKHOCTM, YCAAKON M MON3y4yeCTbi0 MaTepuanos;
CUIbl MOPO3HOIO MYYEHUS rPYHTA;
nechopmanmn 0OCHOBaHUSA, BbI3BAHHbIE SKCKaBaLMEN rPyHTa;
aecdopmauun 0CHOBaHUS, BbI3BaHHbIE YXyALLUEHWEM CBOMCTB FPYHTa U HE COMPOBOXA alOLLUMECH KOPEH-
HbIM U3MEHEHWEM CTPYKTYPbI IPYHTA;

- OTpuUaTensHoOe TPEHWE 1 Np.;

B) KpPaTKOBPEMEHHbIE Harpysku U BO34EeNCTBUS:

- OONONHUTENbHOE AaBMNEHUE, BbI3BAHHOE TPAHCMOPTHLIMK HArpy3kaMm Ha 3eMHOW NOBEPXHOCTU;

- JaBneHue pacTBOPOB NpU LieMEHTaLuUK;

- TeMnepatypHO-KnUMaTuyeckme Bo3aencTBUA B Nepnoj CTPOMTENbLCTBA U Np.;

- Harpysku, BO3HWUKAaIOLLME NPU U3rOTOBNEHUU, TPAHCNOPTUPOBAHUM U MOHTAXE B MPOEKTHOE NOMOXKe-
HUE SMEeMEHTOB MOAMOPHbLIX COOPYXKEHWUIN 3aBOACKOrO U3roTOBIEHUS;

r) ocobble Harpysku u BO3AENCTBUS:

- BO34encTBus, 06YCNOBNEHHbIE ONACHBIMU MHXKXEHEPHO-TE0NOTUYECKUMU NPOLECCaMu;

- CeNCMUYECKME BO3AENCTBUSA;

- BO34eNCTBMSA, 0OYCnoBneHHbIe AedopMaLUsiMu OCHOBAHUSA U COMPOBOXAAIOLLIMECH KOPEHHBIM M3Me-
HEHUEeM CTPYKTYpPbl FPyHTa, Hanpumep npu npocagkax u HabyxaHumn rpyHTOB;

- B3pPbIBHbIE BO34ENCTBUS;

- aBapuiiHbIE Harpy3Kku U BO3AENCTBUS U Np.

MpuMevyaHue — B 3aBUCUMOCTU OT paccMaTpUBaeMoro npeferibHoro COCTOsIHUS, a TakKe NMPOEKTHON CUTY-
auuu ([onNroBpeMeHHO N KpaTKOBPEMEHHOW) HEKOTOPLIE BPeMEHHbIE ANUTENbHbIE Harpy3ku MOTyT GbITb OTHECEHHI K
KpaTKOBpPEeMEHHbIM, 1 HaoGopOT (HanpuMep, TeMnepaTypHoe Bo3gencTeme).

6.2.3 HopmaTusHbl€ 3HAYEHUs1 Harpy30K U BO3AENCTBMI HA NOAMOPHOE COOPYXKEHME UK ero OTAEerb-
Hble KOHCTPYKTUBHBLIE SMIEMEHTHI, a TAKKe BO3MOXKHbIE COYETAHMSA Harpy3oK Creayer NpUHUMAaTb COrMacHo
TpebosaHuam CI1 20.13330, CIM 22.13330, CIM 35.13330, CI1 43.13330, CIM 248.1325800 u HacTosiLuero
cBOAa npasun.

PacueTHble 3Ha4YeHWsA Harpy3oKk U BO3AEWCTBUIA Fy CNeayeT onpeaenaTb B 3aBUCUMOCTM OT UX HOPMa-
TUBHLIX 3HA4Y€HU N0 hopMyne

Fy=v:F,, ©.1)

rae F, — HOpMaTWBHOE 3HAYeHUE AaHHOW HArpy3Kkn UNK BO3LENCTBUS,

Y¢ — YacCTHbIA KOIPULIMEHT HAAEIKHOCTU MO HarpysKe.

Mpu oAHOBPEMEHHOM AEeNCTBUM HECKONbKUX Harpy3oK Cneayer yunTbiBaTb KOIMMUUUEHT UX COMETAHNSA
, NpMHUMaemblii B cooteetctaum ¢ CI 20.13330.

Bce pacueTbl cneagyeT BbINOMHATL C MCNOMb30BAHWEM PACUYETHbIX 3HAYEHMI HArpy30K U BO3AEHCTBUIA
ANsi NepBOW U BTOPON rpynn npeaenbHbIX COCTOAHUN.

6.2.4 B pacuyetax nNoAnoOpHbIX KOHCTPYKLUMIA CneayeT y4YuTbiBaTb, YTO OAHWU U T€ XKE Harpysku u BO3-
AENCTBUA MOTYT OKa3biBaThk Kak HEONAronpusaTHOE, Tak M ONaronpUSTHOE BIMAHUE NPU aHanuse pasnuyHbIX
npeaenbHeIX COCTOAHMIA. B cnyyasx, koraa Harpy3ku M BO3AEWCTBUSI OKa3blBAlOT ONaronpusiTHoOE BIIMSHUE,
KO3 DULMEHT HAAEXHOCTU NO Harpy3ke cneayeT NPUHUMAaTb MEHEE eAUHULbI.
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6.2.5 B pacuetax nognopHbIX COOPY>KEHMIN U UX OCHOBaHWIA MO NEepPBON rpynmne npegenbHbIX COCTOAHUI
KO3hDMLUMUEHTbI HAAEXKHOCTM MO Harpyske cneayer npuHUMaTh B COOTBETCTBUM C Tabnuuen 6.2,

Mpu pacyeTe NOAMOPHLIX COOPYXXEHUM U UX OCHOBAHWI NO NPeAenbHbIM COCTOSAHUAM BTOPOW Tpynnbl
K03hDMLUMUEHTbI HAAEXKHOCTM MO Harpy3Kke BO BCEX Cryyasix crneayer npuHumars pasHbivu 1,0.

Ona Harpy3ok U BO3AEWCTBMUIA, He yKasaHHbIX B Tabnuue 6.2, koo dULUMeHTbl HaaeXHOCTU MO Harpys-
Ke cneayet npuHumarb cornacHo Tpebosanmsam CM 20.13330, CIM 22.13330, CIM 35.13330, CIM 43.13330,
CIM 248.1325800.

6.2.6 OCHOBHOI Harpy3ko¥ Ha NogNoOpPHOE CoopyxeHue B BONMbLUMHCTBE Cny4yaeB ABNseTcss 60KoBoOe
[JaBreHne rPyHTOB B UX €CTECTBEHHOM 3arieraHuy Wnum obpaTHOW 3acbinku, a Takke AaBneHue nogsem-
HbIX BOJ.

[laBneHue rpyHTa Ha NOAMNOPHbLIE COOPYXKEHUA CriedyeT onpeaensTb B 3aBUCMMOCTU OT 3Ha4YeHuit nepe-
MeLLeHui n gecdopmauuii, peanusyemMbix B pesysibtate COBMECTHON paboTbl NOAMOPHOrO COOPYXKEHUA U TPYH-
TOBOIO MacCMBa Ha KaaoMm 3rane paspaboTku rpyHTa. B 3aBMCMMOCTU OT 3HAYEHUS U HanpaeneHus nepe-
MeLLEeHUI NOAMNOPHOM KOHCTPYKLMK 3HaYeHUA GOKOBOTO JaBNEHUs rpyHTa MOryT USMEHSATLCA OT aKTUBHOTO A0
NacCUBHOTO AaBneHus (Cm. pUCYHoOK 6.1).

3HaueHuss 6OKOBOro AaBNEHUA rPyHTa 4ONYCKaeTca ONpeaensTh Kak Npou3BeAeHne BePTMKanbHOro ad-
HEKTUBHOTO HaMpPsXXEHUS B TPYHTE Ha KoadhcpuuneHT BOKOBOro aaBneHus rpyHTa. 3HadyeHus koadppuuneHTos
OGOKOBOTO AaBMEHNS TPYHTA B MOKOE, a TaKKe 3HAYEHUA aKkTMBHOMO M MAaCCUBHOIO AaBreHusi cneayer onpeje-
natbL B cootercTeum ¢ CM 22.13330.

6.2.7 [aBneHue rpyHTa Ha NOANOPHOE COOPYXKEHUE MPU €ro He3HaYUTENbHbIX NepemMeLleHusax (MeHee
0,0005h, rae h — cBobogHasi BbICOTA MOAMOPHOrO COOPYXKEHUSI UNKU nNepenas OTMETOK YAEPKUBAEMOTO UM
rpyHTa) cneayet npuHUMaTh paBHbIM BOKOBOMY JABNEHUIO FPyHTa B NOKoe. B npouux cnyyasix pacyer nog-
MOPHBIX COOPY>KEHUI HEOBXOAUMO BbINOMHATL HA aKTMBHOE U MACCUBHOE AaBrieHWe rpyHTa u ero NpoMexy-
TOYHbIE 3HAYeHus, onpegenseMble pac4eToM. [aBneHue rpyHTa Ha CTeHbl MoABaroB CreAyeT NPUHUMATb
cornacHo pasgeny 9.

Tabnuya 6.2 — KoadbdUUMeHThl HageXHOCTU NO Harpy3ke

KoadhpuumeHT HaaeXHOCTU NO Harpys3ke y¢

Harpyskn n Bosaelictens Ea. nam. KpaTkoBpeMeHHble ArmTernbHble
CUTyaLmm (CTPOUTENBHBIN | NpoeKTHble cUTyauun
nepuopa) (ekcnnyaTaums)
MocTosiHHbIe
YpenbHblih Bec rpyHTa (06beMHble CUnbl) kH/m3 1,0 1,0
Harpy3ka oT Beca HacblInei (Bec HackIMHOro rpyHTa) kH/MmS 1,15 (0,85) 1,15 (0,85)
Bec cTpouTenbHbIX KOHCTPYKLIMIA NOAMOPHOrO COOPYXKEHUS KH 1,1(0,9) 1,1(0,9)

Bec KOHCTPYKLUUIA, onuparoLuxcs Ha NoAMNOpHOe Coopyxe- o Mo

HUWe, UK 30 aHUI 1 COOPYXKEHUN, NEPEAatoLLMX Harpy3Ky Ha KkH CM 20 13330 CI 20 13330
NOLMOPHOE COOPYXKEHWUE Yepes rpyHT ) )

[opn3oHTanbHoe faBneHne rpyHTa Ha fMuHeiHble nognop- «a 10 10
Hble COOPYXXEHUS (Harpy304HbIn adpdekT) ' !

I’opmaoHTaanoe AaBNeHue TpyHTa Ha Kpyrnbleé B NnaHe
noANOpPHbIE COOPYXEHUSA, o6ycr|osneHHoe Heo4HOPOAHO-

. KMa 1,25 1,25
CTbIO MM@HOBOro 3aneraHnst rPyHToB (Harpy3oudHbId adp-
dekT)
[aBneHune nogsemHbIX BOf, B T. Y. rugpocratmyeckoe KMa 1,1(0,9) 1,1(0,9)
Curnbl TPEeHWSA NO KOHTaKTY € MOANOPHON KOHCTPYKLMEH KMa 1,0 (0,65) 1,0 (0,65)
Ycunua HaTsXeHUst NoCTOAHHbBIX aHKepoB kH 1,0 1,0 (0,9)
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OkoHYaHue mabnuypl 6.2

KoadhpuumeHT HafexXHOCTN No Harpy3ke y¢
Harpysku 1 BosgeicTeus Ea. uam. KpaTKoBpeMeHHble AnuTenbHble
CUTyaL¥ (CTPOUTENBHBIA | NPOeKTHbIE CUTYaLnn
nepuoa) (sKkennyaTtayus)
BpeMeHHble AnuTenbHble
Harpyakun, pacnonoxeHHble Ha NOBEPXHOCTU IPyHTa U Ha «H. kMa 11 11
nepekpeITUAX (CKnagupoBaHue MaTepuanos U T. Nn.) ’ ' '
Bec craumoHapHoro o6opyaoBaHus kH — 1,05
Yeunus HaTsXeHUss BpeMeHHbIX aHKepoB kH 1,0 —
TemMnepaTypHble Bo3gencTeuA °C — 1,1
KpaTkoBpeMeHHble

Harpyskn oT MexaHu3MoB, MOrpy3oydHbIX U TPaHCMOPTHLIX
CpPeACcTB Ha NOBEPXHOCTU rpyHTa U pacnopHbIX Auckax ne- | kfla, kH 1,2 1,2
peKpbITUiA
Harpy3sku oT Beca ntogeu kla — 1,4
TemnepaTypHble BO3eAcTBUA °C 1,0 —

MpumeyvaHmnsa

1 Mpu pacyeTe NOAMOPHLIX COOPYXEHUN Ha 0coboe codeTaHWe Harpy3ok kKoadPULMEHTb HAAEXHOCTU MO Ha-
rpy3ke NpUHUMaIOTCS paBHbIMK y; = 1,0.

2 3HaudeHWs kKo PULMEHTOB HAAEXKHOCTU NO Harpy3ske, NPUBEAEHHLIE B ckobKax, COOTBETCTBYIOT GnaronpusTHo-
MY BIUSIHWIO Harpy3sku Unu Bo3faeicTBus.

4 Bokoeoe aBneHue rpyHTa py

P;, - T

I

I

I

I

|

Po |

I

I

- p; I
< i -
MepemeLleHue ot rpyHTa MepemelleHue Ha rpyHT

P, — aKTUBHOE AaBrieHue; pj, — naccuBHoe AaBrieHue; pj, — GokoBoe AaBreHne rpyHTa;
TOYKa py — /IaBNEHNE B COCTOSIHUMN MOKOS

PucyHok 6.1 — U3aMeHeHWe [aBneHns IpyHTa Ha NMoAropHOe COOpYXeHue
B 32BUCUMOCTH OT €ro nepemeLLeHUst

6.2.8 lNpu pacyete GOKOBOro AaBnNEHUsi FPyHTa HEOOXOANMO YUUTBIBATL: (HU3UKO-MEXAHUUYECKUE CBOMCTBA
rpyHTa, reoMeTpuIo penbedia 3eMHON NOBEPXHOCTU, YTOMN HAKIMOHA UHXXEHEPHO-TE0NOMMUYECKUX SMEMEHTOB K FOpU-
30HTY, Yros HaKrnoHa ThIfIOBOM rpaHu NOAMOPHOTO COOPY>KEHUS K BEPTUKaNM, TPEHME HA KOHTAaKTe «NOANOPHOE COo-
OpY>XeHWEe — rPYHTOBbIN MaccuBy, Harpy3Ky Ha NOBEPXHOCTU FPYHTA, NOPOBOE AAaBSIEHWE B IPYHTOBOM MacCUBE.

6.2.9 lNpu pacyeTe NOAMNOPHOrO COOPYXEHUsI NO NEPBON rpynne npeaenbHbIX COCTOSIHUIA HA OCHOBHOE
COYEeTaHWe Harpy3ok crnegyer nNpMHMMaTh pacqeTHble 3HAYeHUSA MPOYHOCTHLIX XapaKTepUCTUK rpyHTa (yrna
BHYTPEHHErO TPEHUS @) U CLEMNNEHMNA C;), ONpeieNneHHbIe C J0BEPUTENLHON BEPOATHOCTLIO HE MeHee 0,95.

Mpu pacyete NOANOPHOrO COOPY>XXEHUS MO BTOPOW rpynne npeaenbHbiX COCTOAHUN, a Takke npu pac-
yeTe Ha 0coboe CoYEeTaHUE Harpy3oK cneayeT NPUHUMATh PACHETHBIE 3HAYEHUS NPOYHOCTHBIX XapaKTEPUCTUK
rpyHTa (@), ), ONPEAEneHHbIE C 0BEPUTENLHON BEPOATHOCTLIO HE MeHee 0,85.
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6.2.10 [JaBneHue rpyHTa Ha NoAnOpPHbIE COOPYXEHUS, yCTpanBaeMble C 06paTHOM 3aCkbINKON MECTHbIM
FPYHTOM, AOMYCKAETCA ONpeAensiTb, NPUHUMAsA PAaCYETHbIE 3HAYEHUSA XapaKTEPUCTUK FPYHTOB 0OpaTHON 3a-
ChIMKK (Y], @}, C}), YNNOTHEHHBIX /10 ky = 0,95 ux NNOTHOCTM B NPMPOAHOM COCTOSIHMU, B 3aBUCUMOCTH OT pac-
YETHbIX 3HAYEHUI XapaKTEPUCTUK TEX Xe rPYHTOB B NPUPOAHOM COCTOSHUM (v, @), ¢)): Y| = 0,95y; o] = 0,9¢;
¢| = 0,5¢,, npu aTOM C| cneayeT npuHuMark He Gonee 7 kla, a ¢} — He Gonee 30°.

JaBrneHve rpyHTa Ha noanoOpHbIE COOPYXXKEHMUS, yCTpauBaeMble ¢ 0OpaTHON 3acCbINKON U3 NPUBO3HOIO
NecyYaHoro UMM rpaBenucToro rpyHTa, AONYCKaeTCs OnpeaensiTb, NPUHUMAsa PacyeTHbIE 3HAYEHUs Xapakre-
PUCTUK TPYHTOB OOPATHOM 3achinkn (y], @], C), YNMNOTHEHHbIX A0 ky = 0,95 ux makcumanbHOW NIOTHOCTH,
B 3aBUCMMOCTM OT XapakTEpPUCTUK TEX XK IPYHTOB NPU MAKCMMAanbHOW NNOTHOCTW (v,, @, ¢)): ¥} = 0,95y
¢ =0,95¢; ¢ =0.

Pac4eTHble XapaKkTepuCcTUK1 TPYHTOB v|, @, C; CieayeT NPUHUMATb:

- ANSA MECTHbIX FPYHTOB — HA OCHOBAHUW AAHHbIX UHXEHEPHO-Te0NorMyeckux UsbiCkaHuii Ha paccMa-
TpMBaeMOW NNoLWAaaKe;

- ANS NPUBO3HbIX FPYHTOB — HA OCHOBaHUM NabopaTopHbIX UCNbITaHMII 0OpPa3LIOB NPUBO3HOIO rPYHTA,
YNAOTHEHHbIX 40 MaKCUManbHON NAoTHOCTU o FTOCT 22733.

6.2.11 Pac4yeT noanopHbIX COOPYXKEHUIA BO BCEX Cry4vasx cneayer BbINOMHATL, ONpeaensas AaBfeHue
rPYHTa Ha COOPYXXeHUE Kak 3PEKTUBHbIE HANPSXKEHMWSA, NEepefaBaeMble Ha KOHCTPYKLMIO Yepes CKENET rPyH-
Ta. MNpy 3TOM AONOMHUTENBHO CreAyeT YyUnTbiBaTb 4ABNEHUE HA KOHCTPYKLMIO NOA3EMHbIX BOA.

B gononHeHne K 3TOMY NpW UCMOMNb30OBAHWU AHANUTUYECKUX METOAOB pacyeTa NOAMOPHbLIX COOPYXKe-
HWUI B OCHOBAHUAX, CMOXEHHbIX CrnabonpoHULaeMbIMU BOAOHACHILLEHHbIMKU TPYHTaMU, B KOTOPbLIX B MPOLEC-
Ce CTPOUTENbHbLIX PaboT MOryT BO3HMKATb M3OLITOYHbIE NOPOBLIE AABNEHUA, CNIEAYET ONpeaensTb 3HaYeHus
OOKOBOrO AaBneHust TPYHTA, BbIPAXEHHbIE B MOMHbIX HANPsHKeHusix. [1pu 9TOM B KaYeCTBE XapakTepUCTUKU
MPOYHOCTN BOAOHACHILLEHHOTO IPYHTa CIEAYeT NPUHUMATL €ro NPOYHOCTL NPU HEAPEHNPOBAHHOM CABUIE C,
(cm. TOCT 12248), a 3Ha4YeHMa akTUBHOIO M NACCUBHOIO AABMEHUS TPYHTa criegyeT onpeaensitb B COOTBET-
ctBuun ¢ CIM 22.13330.

MpumedvaHue — T[lpu MCNONB3OBaHUWN YUCIIEHHBIX METOAOB pacyeTa, OCHOBaHHbIX Ha MoAensax ChroLHON
cpenbl, pacHeT NoANOPHbLIX COOpy)KeHI/II7I, ,D,aIOLLWIVI BO3MOXHOCTb onpeAennTb TOJTIbKO MNOSfHble HanpaXeHUA B rpyHTe, He
AonyCKaeTcA.

6.2.12 PacnpeaeneHue aaBneHusa rpyHTa Ha noanopHoOe Coopy>keHue no rinybuHe cneayeT onpeaensTtb
C NPUMEHEHWEM YMCIEHHbIX METO0B pacyeTa. B npocTeiunx cnyyasx AONycKaeTcsl UCMONb30BaTh aHanu-
TU4eckue u rpapoaHanUTUYECKUE METOAbI MOCTPOEHUS 3MIOP aKTUBHOMO M NACCUBHOIO AABEHUS rPYHTa Ha
NOAMNOPHBLIE COOPYXEHUSA.

padmyeckne MeToabl NOCTPOEHUS 3MIOP aKTUBHOIO AABNEHUA, KOTOPbIE AOMYCKAETCA NPUMEHATb NpU
MCMOSb30BaHMN aHaNUTUYECKMX METOAO0B pacyeTa, npueedeHbl B E.1 npunoxenusa E. Ecnu yron HaknoHa
NMOBEPXHOCTU TPYHTA NPEBLILLAET YrON BHYTPEHHErO TPEHUA, ANA MOCTPOEHUS 3MOPbl aKTUBHOMO AaBMeHUs
[0nyckaeTcsl MCNonb30BaHWe pacyeTHoW cxeMbl Kynbmana.

6.2.13 JaeneHue noAs3emMHbIX BOA Ha MOANOPHbIE COOPYXXEHUSA CneayeT NPUHUMaTb B COOTBETCTBUM
CO 3Ha4YEeHUsIMU NOPOBLIX JaBMEHUN B FPyHTE, OonpeaensiemMbiM1 B 3aBUCUMOCTU OT NOSMOXEHUS YPOBHEWR noa-
3€eMHbIX BOA B BOAOHOCHbIX rOPU30HTaX, MbE30METPUYECKUX HANOPOB B HUX, (PUNBTPALIMOHHbLIX NPOLIECCOB.
PacueTHoe 3HaueHne rmapocTaTUYeckoro NOPOBOro AaBNeHUs B M0G0 TOUKE Uy BLIMUCNAIOT MO (hopmMyne

Ug =Y Y- Hw’ (6.2)

rae y; — KO3(PULMEHT HAAEKHOCTHU MO Harpyske,
Yy — YOEnNbHbIA BEC NOPOBOW XUAKOCTH, kH/m3;
H, — BenuuMHa Nbe3oMeTPUYECKOro Hanopa B JaHHOW TOYKe.
Meroabl aHanUTUYECKOro NOCTPOEHUS ANIOP TMAPOCTAaTMYECKOrO AABNEHUS ANS Pa3NUYHbIX TPYHTOBbLIX
yCnoBui npuBeaeHol B E.2 npunoxxeHus E.
6.2.14 B cnyyae, koraa noanopHoOe COOPYXEeHWe SABNSIeTCA HeCOBEPLUEHHOW NPOTUBOMUNLTPALIMOH-
HOW 3aBEeCOi, Mo KOTOPOW MPOUCXOAUT PUnbTpaumsa Noa3eMHbIX BOA B KOTAIOBAH UMK B CTOPOHY MOHMXKEHUS
NNaHMPOBOYHBIX OTMETOK penbeda, OOKOBOE AABMNEHNUE TPYHTA, BbI3BAHHOE AONOMHUTENBbHLIMU 0OBbEMHBLIMU
PUNLTPALMOHHBIMMK CUIIaMK, CeaYeT BbluMcnaTb cornacHo CM 22.13330.
6.2.15 lMpu pacyeTe NOANOPHLIX COOPYXKEHUN reOTEXHUYECKUX KaTeropuin 2 u 3, ycTtpamBaeMblX B M-
HUCTbIX FPYHTaX, 3aneralowwmx Bbille YPOBHA IKCKaBaLMU, PACHET MOAMOPHbIX COOPYXKEHWUIA CneayeT BbInor-
HAITb C Y4ETOM BO3MOXHOCTU OTNMUNAHMSA FMMHUCTONO FPYHTA U 3anonHeHus o0b6pa3oBaBLLErocs 3a3opa BOAOM
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(kpome criyyaes, Koraa 3anonHeHUe AAHHOrO 3a30pa HEBO3MOXKHO BBMAY OCODEHHOCTEl paccMarpuBaemon
NNOLWAAKU UIN MPUHATLIX NPOEKTHLIX PeLleHni) Kak MUHUMYM Ana AByX BapuaHTOB C BbLIGOpOM HaubGonee
HebnaronpuaTHOro pesynerara:

- Mpu HanM4uu GOKOBOTO AaBMNEHUS IMMHUCTOTO rPYHTa U OTCYTCTBUM B 30HE MTMHUCTOFO IPYHTa BOAbI;

- NPKU HanNM4Ynun B 30He rMUHNCTOrO FPyHTa B0oKoBOrO AaBrneHuda BoAbl U OTCYTCTBUU AaBNEHUA MNHUCTOTO
rpyHTa (Npyu 3TOM rMapocTaTUYeckoe AaBneHne BOAbI CrieyeT paccMaTpuBaTh Kak AONOMHUTENBHYIO Harpy3-
KY Ha NnoanopHOEe COOPYKEHWE, NPUIOXEHHYIO Ha BCEl BO3MOXHOW BbICOTE 00pa3oBaHus 3a3opa).

6.2.16 Mpu pacyeTe NOANOPHLIX COOPYXKEHUI reoTEXHUYECKOW KaTeropuu 3, ycTpanBaembiX B rMUHU-
CTbIX FPyHTaXx, 3aneraipLmx Bbille YPOBHA 9KCKaeauuu, MOMUMO yKasaHuii 6.2.15 cneayert BbINOMHATL pac-
YeT MOAMNOPHOTO COOPYXEHUS, NPUHUMAsA YAENbHOE CONPOTMBNEHME MMUHUCTOrO rPyHTa pasHbIM C,. B aTOM
Cnyvae akTUBHOE W MacCUBHOE [aBrieHUe rpyHTa crneayer onpegenats cornacHo CIM 22.13330, npuHumas
NPOYHOCTHbLIE XapPaKTEPUCTUKN FPYHTOB, COOTBETCTBYIOLLME NPOYHOCTU NPU HEAPEHUPOBAHHOM CABUrE.

6.2.17 MaccuBHOE AaBMEHUE PYHTA Ha HECYLUUE 3MeMEHTbl AMUCKPETHbIX MOAMOPHbLIX COOPYXEHWUN,
pacnonoXeHHbIX HA PaCCTOSIHUM B OCSIX, NPEBbILLAIOLLEM TPEXKPATHbIN pa3Mep SneMeHTa B NnaHe, B pamkax
pacyeToB NMOCKOW 3ajauu p;, BbIUMCNAOT NO hopMyne

Pp =Yep Pp: (6.3)

rae Yop — MOHWKAIOLLMI KO3(DMDULMEHT YCIOBUIA PAaBOTbI, YYUTLIBAIOLLMIA HECTINIOLLHOCTE KOHCTPYKLUK;
P, — NaccuBHOE AABMEHME IpyHTa, kMa, onpeaensiemMoe cornacHo 6.2.12.
[MNpu OTCYTCTBMM AONOMHUTENbHBLIX NCCNEeA0BaHUIA U Npu b > 3d gonyckaeTca NpUHUMaTh:

Yop = 3dID, (6.4)

rae d — nonepeyvHbld pasMep aneMeHTa orpaxkaeHus;

b — paccrosiHue B 0CSIX MeXy arnemMeHTaMu psga orpaaeHust.

6.2.18 [MNpu NpoeKkTUpPOBaHMK MOAMOPHLIX COOPYXKEHUI KPYrnoi chopMbl B NnaHe HEOBXOAUMO YYUTbI-
BaTb HEPaBHOMEPHOCTb pacnpeaeneHus aasrieHusi, 06YCNOBNEHHYIO HEOAHOPOAHOCTLIO FPYHTa B NnaHe u
HEepaBHOMEPHOCTbIO NPUIOXEHUSA HArpy30K HA MOBEPXHOCTU.

B Tex cnyyasix, Korga Ans pacyeta KOHCTPYKLMI NCMOMb3YIOTCA aHanNMTMYeckue MeToabl, pacnpeaene-
HWe pacyYeTHbIX BEMUYUH 3HAYEHUN AABNEHUA FPYHTA HA KPYINble B NNaHe NoAnopHLIE COOPYXEHUA cneayer
onpeaensitb C y4eTOM AONONHUTENBHOIO KO3hPUUMEeHTa HAAEXKHOCTU N0 HEPABHOMEPHOCTU Harpysku yg,d
B COOTBETCTBUM C PUCYHKOM 6.2. Mpn 3TOM AONOSNHUTENBHOE HEPaBHOMEPHOe AasneHne PP nonyckaercs
BbI4UCTIATb Kak:

paon = (yfepd - 1) p2 sin o, 6.5)

rae y?pd =1,25 — K03(hPUUNEHT HAAEXKHOCTM NO HEPABHOMEPHOCTU Harpy3Kku,

pPeH — pacyeTHble 3Ha4EeHUs1 OCHOBHOTO AABMNEHUs TPYHTa;
o — yrnosas koopauHarta (0° < o < 90°).

PucyHok 6.2 — Cxema HepaBHOMEpHOro pacnpeenenuns aBneHns rpyHTa Ha NOANOPHOE CoopyXeHue
Kpyrroi ¢popMbl B NNaHe
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6.2.19 3HaueHusi GOKOBOro 4aBNEHUSA TPYHTA HA NOANOPHOE COOPYXEHUE crneayet onpeaensaTb B 3aBU-
CUMOCTH OT 3HAYEHUU, XapakTepa U pacnosiOXeHUs Harpy3ok Ha NOBEPXHOCTY rPyHTA. [N1si KPUBONMHENHBIX B
nnaHe nNoANOPHbLIX COOPY>XEHUI CneayeT BbIMUCNATL cocrasnaAioLwme AaBneHnsi, HopMarnbHble K MOBEPXHOCTU
(k MPOAOANLHOW OCU) COOPYXKEHUS.

6.2.20 [1nA nOCTPOEHUS 3Niop AOMONMHUTENLHOrO GOKOBOTO AABNEHUS HA NnoANOPHbIE COOPYKEHUS B 3a-
BUCUMOCTH OT Pa3HbIX BUAOB HArPy30K Ha NOBEPXHOCTM IPYHTA NPU UCTIONbL30BAHUM aHaNUTUYECKUX METOZ 0B
pac4eTa, a TaKKe YMCNEHHbIX METO/0B, OCHOBAHHLIX HA PELUEHNN KOHTAKTHOI 3aAauu, B MAOCKOI NOCTAHOBKE
3apaqu [0MycKaeTCs NPUMEHATL NPUONMKEHHbIE METOAUKM, NpuBeAeHHbie B E.3 npunoxerus E. B cnyvae
HEepPaBHOMEPHOW Harpy3ku Ha NOBEPXHOCTU ANS NMOCTPOEHUS JMIOPbI AONOMHUTENLHOFO BOKOBOMO AaBMNEHNS
Z0NyCKaeTca CNoNb30BaHUe pacyeTHON cxeMbl Kynbmana.

6.2.21 Mpu OTCYTCTBUM CneumarnbHbIX YKa3aHWA B TEXHUUECKOM 334aHUM Ha NPOEKTUPOBAHUE U Ha-
nuuuu cBOGOAHON NNoLanku Ha GpoBKe MPOEKTUPYEMOrO NOAMNOPHOMO COOpYXEHUs, KoTopasi MOXeET ObITb
NOTEeHLMAanbLHO UCMONb3oBaHa AnA Npoesfa CTPOUTENLHON TEXHUKW, MALLUMH, MEXaHM3MOB, CKNaAUPOBaHUS
marepuanos U T. M., pac4eT NoANOPHOIO COOPYXEHWUSA HEOBXOANMO BBLINOMHATL C YY4ETOM JONONHUTENBLHO
PaBHOMEPHO pacnpeaeneHHoii Harpysku g = 20 klNa, NPUNOXXEeHHOI Ha NOBEPXHOCTY rPyHTa B NIOGOM MeCTe
AaHHoii nnowwaaku. LUnpuHy npunoxeHus Harpysku b cnegyet NpUHUMATL HE MeHee NPOEKTUPYEMON rMyBOuHbI
9KcKkaBaumm rpyHTa Ah, HO He Gonee LLMPWHBI CBOGOAHO Nnowaakn L, T.e. Ahsb < L (cM. pucyHok 6.3).
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1 — nognopHoe CoopyxeHue; 2 — rpaHnLa yyacTka; 14, Iy — paccTosHMe OT Kpas Harpysku 4o NOAMOPHOTO COOPYXKeHNs
1 rpaHunLpl y4acTka COOTBETCTBEHHO

PucyHok 6.3 — Cxema NpUnoxeHUs OMOSHUTENBHOM Harpy3ki

[aHHana Harpyska aBNseTcs 0CcpeaHEHHON, KparkoBPEMEHHOW W A0SKHA NPUHUMATLCS C KOIPPULIMEH-
TOM HaAeXHOCTU No Harpyske y,= 1,0. [lononHuTenbHoe ropusoHTanbHoe AaBneH1e Ha NMoAMNoPHOE COOPYXKe-
HUE OT TaKoW Harpy3ku cnegyeT NPMHUMATL B COOTBETCTBUM C 6.2.18—6.2.20.

6.2.22 Tpu oTCYTCTBMM CNeumanbHbIX YKa3aHUi B TEXHUHECKOM 3aAaHuK Ha NpoekTupoBaHue U Hanu-
YUK aBTOMOGHUITLHBIX UMK XKENE3HBIX ZOPOT B 30HE, OKA3LIBAIOLLEN BO3AEICTBUE HA NpoeKkTMpyemMoe noanop-
HOE COOpPYXEHUE, Harpy3Ky OT MOABMXKHOTO TpaHcNopTa cneayeTt NPMHMMAaTh CornacHo pasaeny 10.

6.2.23 PacyeTHble 3HauYeHNs Cun TPEHUsSI NOBEPXHOCTEN NOAMOPHBLIX COOPYXEHMI MO rpyHTY TP, yunThl-
BaeMbl€ B paCYETaxX No NEPBOi rpynne npeaenbHbIX COCTOSIHWIMA, BLIMUCAIOT N0 hopmMyne

TP =y, S, fP(0", 9, C, v )s 6.6)

rae v,=1,0 — KO3(PDOUUMEHT HaLEeKHOCTM NO HArpy3Ke;
S, — NnowaakL paccMaTpuBaeMor NMoBEPXHOCTM MOANOPHOTO COOPYXKEHMS!, MPUMbIKAIOLLEN K FPYHTY;
fP — pacuyeTHoe 3HaYeHWe YAENLHOTO CONPOTUBEHNS GABUIY MO KOHTAKTY NPUNEratoLLEro rpyH-

Ta, 3aBUCsILLEe OT 3WAEKTUBHLIX HOPMATIbHBIX HANPSXKEHUI HA KOHTAKTE ¢’ 1 NPUHUMaeMoe
B cooTBercTBuK ¢ CI1 22.13330 ¢ y4yeTom koadbuuueHTa ycrnoBuit paboTbl HA KOHTAKTE
«NOANOPHOE COOPYXEHWe — IPYHTOBbIA MacCUB» Yy, ONPEAENSEMOro B COOTBETCTBUMU C
npunoxexuem [;
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o’ — adhdeKTUBHOE HOPMArbHOE HaNPsHXKEHNE Ha KOHTaKTe «NOoANOPHOE COOPYXKEHUE — FPYHTO-
BbIl MaCCUBY;
@ — Yron BHYTPEHHEro TPEHUS rPyHTa;
C — yaenbHOe CUENnneHune rpyHTa;
Yk — KOS(PMULMEHT yCroBMiA paboTbl HA KOHTAKTE «MOAMOPHOE COOPYXEHWEe — TIPYHTOBbI
MacCcuBy .

6.2.24 B criyyae pacnonoxeHus noANOPHOTO COOPY>KEHUS B 30HE BNUSIHUA UCTOYHUKOB AMHAMUYECKUX
BO3AENCTBUIA NPOEKTUPOBAHUE CMEAYET BbIMOMHATL HA OCHOBE MHCTPYMEHTArbHbIX U3MEPEHUIA UK pacyeT-
HOro NporHosa koneGaHui rpyHTa.

BnusiHue ncTouHMKOB AMHAMUYECKUX BO3AEWCTBUI CNEAYET yUMTbIBaTh B NPEeAEnax 30Hbl, I4e CKOpoCTb
koneGaHWi NOBEPXHOCTU rpyHTa Bonee 15 MM/C (OT MMMYNbCHBIX UCTOYHUKOB AUHAMWNYECKUX BO3LENCTBUIA)
unu 2 Mm/c (0T NPOYUX UCTOUHUKOB).

AuHamuyeckue BO3AENCTBMA NepefarT Ha NOAMNOPHbIE COOPYXEHWA AOMONMHMTENbLHOE AaBneHue 3a
CYET BOBHMKHOBEHUS B IPYHTE OOBLEMHbIX CUM UHEPUMU, ONpeaensieMbiX H2 OCHOBE N3MEPEHWUIA MU YUCNEH-
HOro pacyeTa, a TaKke CHWKAKT CONPOTUBIIEHUE CABUTY HA KOHTAKTE «MOAMOPHOE COOPYXEHWE — IPYHT».
KoadhduumeHT ycnoBuii paboTbl, CHUXKAIOLWMI YCUNTME COMPOTMBIEHUSA CABUTY Ha KOHTAKTE «NOAMNOPHOE COo-
OPY>KEHME — IPYHT» ¥y, CNEAYET NPUHUMATBL COrMACHO NPUIOXKEHWIO .

6.2.25 B cnyyae HaxoXaeHus B HENOCPEACTBEHHOI BnnM30CTH OT NOANOPHOFO COOPYXXEHUS NOA3EMHbBIX
BOJOHECYLLUMX KOMMYHUKaLMIA, LLENOCTHOCTb KOTOPLIX MOXET ObiTh HapyLLeHa, B Ka4ecTBe 0Cob0ro Bo3aen-
CTBUA CneagyeT paccmaTpuBatb aBapuinHoe 00BOAHEHKUE rPyHTOB. Mpu 3TOM pacyeT NOANOPHOT0 COOPYXKEHUs
cnefyerT BbINOMHATL HA 0c000e CoYeTaHue Harpy3okK, BO3HUKaKoLWee NPy aBapuiHOM NoagbeME NOA3EMHbIX BOA:

a) Ang HanopHbix TPy6ONPOBOAOB — HA YPOBEHb NOAbLEMA BOA HA BENMHYMHY HANOPa MNKN A0 NNaHupo-
BOYHOW OTMETKMN 3EMIN;

0) Ans HeHanopHbIX — A0 OTMETKM Bepxa Tpybonposoaa.

MpumevyaHus

1 MNpwu pacyeTe Ha ocoboe coveTaHWe Harpy3okK, Bbi3BaHHOE aBapUitHBEIM HapyLleHueM paboTbl BOAOHECYLUX KOM-
MYHUKaLMWIA, ruapocTatuyeckoe iaBfieHne MOXET BO3HUKATL TONLKO B NOPUCTLIX MPYHTax (Necku, cynecu, rpaBuiHo-raney-
HUKOBbIE W FOPOACKUE HAckIMK U AP.) U He MOXET BO3HUKATb B IMUHWUCTBIX FPYHTAX UMK NPU OTCYTCTBUM BOZOYNOPHOTO CIIOS.

2 B cny4ae oOTCYTCTBUSA BOAOYMNOPHOrO CNOA NPU NPOpLIBE BOAOHECYLLEH KOMMYHUKaLMK Boabl OyayT nepetekaTtb
B HUXenexalluue rpyHTel, B 3TOM Cry4yae He cnefyeT BbINONHATE YHET MMAPOCTaTUHECcKOro AaBreHusi Ha BCIo BEICOTY CNosi
rPyHTa HWXe NOTEHUUanLHOro MecTa NpoTeYkK, a orpaHUYNBaTL ee 3Ha4yeHneM He Gonee 5 m.

3 PacyeT nofgnopHbIX COOPYXeHUI reoTexHu4eckoi Kateropumn 1 Ha ocoboe coveTaHue Harpysok B GoMbLUMHCTBE
crny4aeB He Tpebyercs.

6.2.26 [N NOCTOSIHHLIX NOANOPHbLIX COOPYXXEHUI re0OTEXHUUECKOW KaTeropum 2, a Takke Ans Bcex nod-
MOPHbLIX COOPYXKEHUN rEOTEXHUYECKON KaTeropumn 3, aKCNNyaTupyeMblX MU CTPOSILIMXCA NPU OTpULIATENbHbIX
TeMneparypax B rpyHTax, NposBnsaoLWmMX NyYMHUCTbIE CBOMCTBA U 3aneraiLmx B npeaenax rnybuHbl 9KCkaBa-
LUuK, B pacyeTax CrneayeT yduToiBaTb BAUSAHWME CUI MOPO3HOIO nydeHus cornacHo CIl 25.13330.

6.2.27 3HayeHuUsa TemnepaTypHbIX BO3AENCTBUI HA NOAMOPHLIE COOPYXXEHUA U YAEPXKUBAIOLLIME MX KOH-
CTPYKUUK crieayeT onpeaenaTts B cootseTcTeumn ¢ CM 20.13330.

6.3 MpoekTupoBaHMe MacCUBHBbIX U YIOSIKOBLIX NOQNOPHbIX COOPYXKEeHUN

6.3.1 MaccuBHble W YronkoBble NOANOPHbLIE CTEHbI NPOEKTUPYIOT ANA OopraHu3auuu penbeda co CTy-
neHyaTblM nepenagom OTMETOK AHEBHON NMOBEPXHOCTU B TEX Cy4asX, KOraa He MOryT ObiTb YCTPOEHbI ecTe-
CTBEHHbIE OTKOCHI.

6.3.2 B 3aBUCMMOCTU OT CBOETO (PYHKLIMOHANBLHOIO Ha3HA4YEHWA, BbICOTbI, UHXXEHEPHO-TEONIOTUYECKUX
YCINOBUI i MacCHBHbIE NOAMOPHbIE CTEHbl MOTYT UMETb BEpTUKanbHblE, HAKMOHHbIE UMW CTyNEeH4YaTble rpaHu
(cM. pucyHok 5.1).

6.3.3 MaccuBHbIE U YronkoBble MOAMOPHbLIE CTEHbI, yaepXKuBaoLwWme nepenag BbiCotT A0 7 M, Lenecoo-
6Gpa3HO NPOEKTUPOBATb KOHCOMNbHO, 6€3 KOHCTPYKUMIA kpenneHus. MNpu Gonbluen BoicoTe nepenaaa Anst CHU-
KEHWSA BHYTPEHHUX YCUIUIA B KOHCTPYKLMU NOAMNOPHOrO COOPYXEHUsi LienecoobpasHo UCNonbL30BaTb aHKep-
Hbl€ TAMM UK KOHTPAOPCLI (CM. PUCYHOK 5.2).

6.3.4 [Ins HasHayeHuUs npeaBapuTEnbHbIX PasMepoB NOANOPHbLIX CTEH YrONIKOBOro Npoduns npu oTcyT-
CTBUM aHKEPHLIX TAT U KOHTPOPCOB AOMYCKAETCA UCNONL30BAThL CriefyoLmue pEKOMEHLaUMN (CM. PUCYHOK 6.4):

- NonHasi wmpuHa pyHaameHTHOWN nnutbl B 2 0,5H, rae H — nonHas BbICOTa CTEHKY;

- BbIHOC (DYHAAMEHTHON NNUTbI 3@ HapYXXHYIO rpaHb NUUEBon nnuTel b = 0,2—0,35;

- TOMLWMHA NULEBOI NNKUTbI B MecTe 3aaenku 8 = 0,06—0,08H.
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6.3.5 OG6parHylo 3acbInky nasyx noAnopPHbLIX COOPY>XEHUIM CrieayeT NPOU3BOAUTb APEHUPYIOLLIMMU TPYHTaMK
(necyaHbiMU UNK KPYNHOOONOMOYHbLIMM). [pn COOTBETCTBYIOLLIEM 000CHOBaHWUMW AONYCKAETCA UCTONb30BaTh MECT-
Hble CBS3HbIE MPYHTLI (Cynecu U CyrnuHkm). MNpUMeHaTb Ana 00paTHbIX 3aCbINOK TSHKeNbie U NIaCTUYHbIE MWHDI,
a TaKKe rpyHTbl, coaepkaLume opraHuyeckme u pacTBopUMbIE BKIIOYeHUA 6onee 5 % no Becy, He A0NyCKaeTCsl.

TpeboBaHuA K rpyHTaM 06paTHON 3acbiNkn, METOAAM M Ka4eCTBY UX YNNOTHEHUS cneiyeT NPUHMMATDL B
cooteeTcTBuM ¢ CIM 45.13330. Cxema yCTpOICTBA YrOSfIKOBOW NMOAMNOPHON CTEHbI C 0OpAaTHOI 3acChbINKOW Npu-
BeJeHa Ha pucyHke 6.4, a.

6.3.6 B cny4ae nocrnoWHoro ynnoTHEeHUs NecHaHbIX U KPYMHOOBIOMOYHbIX FPYHTOB 0OPAaTHOM 3aChINKKM Maj-
KAMW U KynadKOBbIMW KaTkamu, BUOPALMOHHLIMU KaTkaMu, BUOPALUMOHHLIMY NAUTAMWU U UHBIMW METOAAMU MPU
onpeaeneHn 6GOKOBOrO AaBIEHUs TPYHTa HA MACCUBHBLIE U TOHKOCTEHHbIE NOANOPHbIE CTEHbI CREeAYET YUUTLIBATb
[OMOMHUTENbHOE AaBfieHWe rpyHTa, Co34aBaeMoe MexaHM3Mamm B Npouecce YNNOTHEHWUA 0GPaTHOM 3achinku.

JononHuTenbHOE AaBneHUe rpyHTa cneayet onpeaensaTb B 3aBUCUMOCTU OT NPOYHOCTHBLIX XapaKkTepu-
CTUK TPyHTA HaCbINW, BECA U TUNA YMJIOTHAIOWEN MaLIMHBI MU MEXaHU3MA, TOMNLUMHBLI YNIIOTHAEMbIX CIOEB.
JononHuTenbHOE AaBreHue rpyHTa Ha NoANOPHbIE COOPYXXEHUA OT YNMOTHAIOLUX MALLMH U MEXAHWU3MOB [10-
nyckaeTcsl OnpeaensitTb B COOTBETCTBUM C NpunoxeHuem XK.

2 4

6

a — rnonepeyHoe cedeHune; 6 — Bua cnepeam (Bug A); 1 — nUUeBan CTeHKa; 2 — BOJ0OOTBOAHOM KioBeT, 3 — ApeHaXHble Tpy6Ku
(war — 3—6 M); 4 — npucTeHHbI ApeHax; 5 — obpaTHas 3ackinka; 6 — NoAroToBKa OCHOBAHUA «NOCTENbY; 7 — «3yO»;
8 — dyHAameHTHaA NnuTa; 9 — KOHTYp TpaHwen; 70 — KOHTYpP MOBEPXHOCTU 3eMNU; / — YKITOH

PucyHok 6.4 — PekoMeHAaLNN MO KOHCTPYUPOBAHUIO YTOMKOBbIX NOANOPHBIX CTEH ¢ 06paTHON 3achinKoil
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6.3.7 MaccuBHbI€ M YrOnKOBbl€ NOANOPHbLIE COOPYXXEHUSI NPOEKTUPYIOT HAa €CTECTBEHHOM OCHOBAHMUM
UNM co ceanHbIM PyHaaMEHTOM. Bbibop Tuna pyHaaMeHTa 3aBUCUT OT UHXXEHEPHO-TE0SI0rMYE€CKUX YCNoBUM
NNoLwaaKun, 3Ha4YeHU BePTUKaNbHbIX Harpy3ok, nepeaBaeMbiX COOPY>XEHUEM HA OCHOBaHWE, YAEPKUBAEMO-
ro nepenaaa BbiCOT, BO3MOXKHOW MO YCINOBUSIM CTPOUTENbLCTBA LUMPUHBLI NOAOLLBLI MOANOPHON CTeHbl. Mpeano-
YyTeHue cneayer oTaBaTb €CTECTBEHHbIM OCHOBAHMSIM.

6.3.8 MybuHy 3ano)eHust NOCTOSIHHbIX MACCUBHBIX W YIONMKOBbLIX NOAMNOPHbIX CTEH HA €CTeCTBEHHOM
OCHOBaHMM crieayeT BblIOMPaTb B 3aBUCUMOCTU OT UHXKEHEPHO-TEONOMMYECKUX U MPUPOAHO-KNUMATUHECKUX
YCMOBUI, a Talkke Harpy3ok, NepesaBaeMblX HA OCHOBaHUE, KaK AN (PyHAAaMEHTOB HAPYXHbIX CTEH 34aHWUN
B cootBeTcTBUM C CIM 22.13330. B necuyaHbIX U CKanbHbIX FPYHTax NpW COOTBETCTBYIOLLEM 0G0CHOBaHUU A0-
NycKaeTcsl NPMHMMAaTb OTMETKY 3arOKEHUs! NOAOLLUBLI NOAMOPHOIO COOPY>XEHUS BbILE TNyOUHBI CE30HHOTO
NpPOMep3aHus rpyHTa, HO He meHee 0,6 n 0,3 M COOTBETCTBEHHO.

6.3.9 B npogonbHOM HanpaBneHUU NOAOLLBY NMOAMOPHOIO COOPYXXEHUA crieqyeT NpUHUMaTb ropusoH-
TanbHOW UK C YKIOHOM He 6onee 0,2. Mpu 6onbLueM yKIOHE NOAOLLBY CNeayeT NPOEKTMPOBaTh CTyNeH4YaTon
(cM. pucyHok 6.4, 6).

B nonepe4yHOM HanpaBreHWn NoAOLLBY NOAMOPHOTO COOPYXEHUS CreayeT NPUHUMATh FTOPU3OHTaNbHON
UNK C YKIIOHOM B CTOPOHY 3achblinku He 6onee yem 0,125. Mpu HeOGXOAMMOCTU YBENUYEHUS CUITbl CONPOTUB-
neHnsa cABUry no NOAOLLBE MOAOLUBY CrieayeT NPOEKTMPOBAaTh C BbICTYNOM («3yO0OMy»), HanpaBneHHbIM BHU3
(cMm. pucyHok 6.4, a).

6.3.10 CaaliHble hyHAAMEHTbl MACCUBHbIX U YTOMKOBLIX NOANOPHBIX CTEH CneAyeT NPOEKTMpOBaTh Kak
NeHToYHble B cooTBeTCTBUM € CIN 24.13330.

Psgbl cBan cnegyet pasmeLartb CMELEHHbIMU K HAPY>KHON W BHYTPEHHEN K FPYHTY rpaHsiM NoAOLLBbI
noAMNOPHOro COOPYXXeHUs Ans Toro, 4tobbl cBan paboranu HauGonee adpdekTuHO. KonuyecrBo pspoBs cean
U UX MOMOXEHWE NO BO3MOXKHOCTW crneayeT Bbibuparb TakuM 06pa3om, 4ToObl HA OCHOBHOE COYETaHUE ANu-
TENbHbIX HAarpy30K HU OHA U3 CBal He paboTana Ha BbiAepPruBaHue.

6.3.11 B KOHCTPYKUMAX NOCTOAHHbLIX MACCUBHBIX U YTrONKOBbLIX NOAMOPHbLIX CTEH, PACMOMOXEHHbIX Ha
OTKPLITOM BO3JyXe, CneayeT npeaycmaTpuBaTe YCTPOMCTBO AedOPMALMOHHLIX U TEMNEePaTYPHO-YCa04HbIX
weoB. LLBbLI cneagyeT pacnonaratb NPEUMMYLLECTBEHHO TakuM 06pa3oM, 4YToObl NOAOLLBA KAXAON M3 CEeKLUN
onupanacb Ha OAHOPOAHbIN FPYHT CXOAHOTO reHesuca.

PaccrosiHne mexay LBaMu B KOHCTPYKLMSIX NOAMOPHLIX COOPYXEHWI CneayeT ycTaHaBnuBatb pacqe-
TOM Ha TeMNepaTypHO-KNIMMaTu4eckue Bo3aeCTBUSA COrMacHO CTPOUTENbHbLIM HOPMaM NPOEKTUPOBAHUA KOH-
CTPYKLMI U3 COOTBETCTBYIOLLETO MaTepuarna, a Takke pacietom no gecdopmauuam. bes pacuera gonyckaercs
NPUHMMAaTL PacCTOSHUE MeXay LuBaMu He Bonee:

10 M — B MOHOMUTHbIX BYTOBETOHHBIX M BETOHHBIX NOAMOPHBLIX COOPYXEHUAX 6e3 apMUpoBaHus;

15 M — B KGMEHHbIX MOANOPHbIX COOPYXEHUAX 6€3 apMUPOBAHUS;

20 M — B MOHONUTHbIX BETOHHBLIX NOAMOPHBIX COOPYXKEHUSAX MPU HANIUYUM KOHCTPYKTUBHOIO apMmupo-
BaHUS;

25 M — B MOHOMUTHBIX U COOPHO-MOHOJSUTHbIX XKene300eTOHHbLIX NOANOPHBLIX COOPYXKEHUAX;

30 M — B COOPHbIX erne300eTOHHbIX NOANOPHbLIX COOPY>KEHUSAX.

6.3.12 KOHCTPYKUMM NOCTOSHHLIX MOAMOPHbIX COOPYXEHWUI AOIMKHbI ObiTh 3alUMLLEHbI OT KOPPO3UU B
cooteercTBum ¢ CM 72.13330.

MoBEPXHOCTb NOAMNOPHLIX COOPYKEHUI, ODpALLEHHYIO B CTOPOHY 3acbIMnku, CreayeT 3alymLarb ruapo-
U30NAUMENi, €CNU MHOE HEe YKa3aHO B TEXHMYECKOM 3agaHuu. [onyckaeTcs ncnonb30BaTh PasnuyHbie TUMbI
TMAPOM3ONALMK (OKPACOYHYIO, OKNEEYHYIO U T. .), yaoBneTeopsowwme TpebosaHusam CIM 71.13330.

6.3.13 lMpu npoeKkTMpoBaHUMN OTAEMbHO CTOSLLMX MACCUBHbIX U YTONKOBbLIX MOAMOPHBIX CTEH CO CTOPOHbI
noanopa rpyHta cnegyet npeaycMarpuBaTh NPUCTEHHLIA APEHAX U3 KaMHS, LebHA unu rpasus ¢ Npoaonb-
HbIM YKNOHOM He MeHee 0,005. B nuueBon cTeHe crefyer BbINOMHATL OTBEPCTUS AMaMeTpoM 50 MM C LLarom
3—6 M ans BbinycKka Nog3eMHbIX BOA (CM. PUCYHOK 6.4).

Mpu yCTpOKCTBE NOANOPHLIX COOPYXKEHUI HA CKIMOHAX AN 0TBOAA aTMOCHEpPHbIX BOA 32 rPaHbIO nuue-
BOW CTEHbI CO CTOPOHbI BbICOKUX OTMETOK penbeda A0mKeH ObiTb YCTPOEH BOAOOTBOAHON KIOBET (CM. pUCY-
HOK 6.4, a).

6.3.14 MaccuBHbIE 1 YrONKOBbIE MOAMNOPHbLIE CTEHbLI CAEAYET pacCyYUTbIBaTb HA HArpPy3ku OT aKTUBHOIO
JaBneHus rpyHTa 3acbinku U NOA3EMHbIX BO C YY4ETOM MNOCTOSIHHBIX U BPEMEHHbIX Harpy3ok, BKMOYasa Ha-
TPY3KM OT MOABMXHOTO COCTaBa >KEMNE3HbIX JOPOr U aBTOMOOUNBHOIO TPAHCMOPTa, MPUMNOXEHHBLIX B TONOBE
CTEHbl K Ha NOBEPXHOCTM rpyHTa. BpemMeHHble Harpy3ku Ha NMOBEepPXHOCTU FPyHTa AONYCKAETCA NPUBOAUTL K
9KBMBAaNEHTHOW BbICOTe 3acbinki. O6o6LueHHan cxema Harpy3ok Ha MacCUBHYIO MOAMOPHYIO CTEHY NpuBeAeHa
Ha pucyHke 6.5.
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6.3.15 [asneHue rpyHTa Ha MACCUBHbIE U YTONKOBbLIE NOAMOPHLIE CTEHLI CNeayeT onpeaensTb, cornac-
HO 6.2.

6.3.16 Hanbonbluee 3Ha4YeHUe aKTUBHOIO AABINEHMS FPYHTA NPpU HanMYMM Ha rOPU3OHTaNbLHON NOBEPX-
HOCTHU 3aCbINKW paBHOMEPHO pacnpeaeneHHon Harpysku g cnegyer onpeaenaTb Npyu pacnonoXeHun 3To1 Ha-
rpy3ku B npeaenax Bcei NpuamMbl 0OpyLLIEHUS, €CMK Harpy3ka He UMEET (PUKCMPOBAHHOIO MONOXKEHUS.

6.3.17 AKTUBHOE AaBfIEHUE rpyHTa AN YronkoBbIX MOAMNOPHLIX CTEH AONYCKAETCA onpeaensaTb, UCX0as
u3 ycnosus o6pa3oBaHus 3a CTEHON KMUMHOBUAHON CUMMETPUYHOM (2 NPU KOPOTKON 3aJHEW KOHCOMNU — He-
CUMMETPUYHON) NPU3Mbl 00pyLLeHus. B aTom crniyyae gaBneHue rpyHTa NpUHMMAaeTcs AEUCTBYIOLLUM Ha Ha-
KIOHHYIO MMOCKOCTb, NPOBEAEHHYIO oA yrinom 6 k BepTukanu. Bec rpyHTa B KOHTYpe abed cneayer npu 3ToM
nNpubaBnNATb K BECY CTEHbI (CM. PUCYHOK 6.6, 6).

6.3.18 PacueT yronkoBbIX NOANOPHBLIX CTEH CNefyeT NPOBOAUTL TaK e, KaK U MaCCUBHbIX, B COOTBET-
cTBum ¢ 6.3.19—6.3.23 1 6.3.26, npuHMMana B cxeMe Ha PUCYHKe 6.5 € = 6 n KoadhULIMEHT ycnoBuit paboTbl
Yax = 1,0.

Mpu KOPOTKOW 3aaHEN KOHCONMW YrONKOBOW CTEHbI, KOFAa NAOCKOCTb NPU3mMbl 00pyLLeHUA nepecekaeT
3a7HIOI0 rPaHb CTEHbI, AaBIIEHME rPyHTA AONYCKAETCS NPUHMMATb HA YCNOBHYIO HAKNOHHYIO NNOCKOCTb, NPO-
BEIEHHYIO Yepe3 TOYKN @ U C, ECNU PaACCTOSIHUE OT BEpXa CTEHbI 10 NepeceyeHust C NNOCKOCTbIO 0OpyLueHus
He npeBbiaer 0,25h, rae h — BbICOTA CTEHbI OT MOBEPXHOCTU IPYHTA A0 NOAOLLBLI (CM. PUCYHOK 6.7, a).

Koraa nnockoctb 00pyLueHus nepecekaer creHy Hwke 0,25h (cMm. pucyHok 6.7, 6), naBneHue rpyHra
cneayeT onpeaensitb pasaenbHO ANsi BEPTUKANbHOIO y4acTka ab u HaknoHHOW rpaHu npuambl 06pyLwenns be.

_w YIB

wYB__E,

P, T, Mg — BepTukaneHas, ropusoHTansHas cocTaBnAlLLan Harpyski 1 MOMEHT B ronoBe CTeHbl, ¢ — pacnpeaeneHHas
Harpyska Ha NoBepXHOCTW rpyHTa; W — coGCTBeHHBI Bec KOHCTpyKLMK B o6beMe abed; E,, E, — paBHoaelicTaylou|1e
rOPUSOHTamNBLHON COCTABNAIOLLEH aKTUBHOrO AaBMNEeHWS OT Beca rpyHTa U NOBePXHOCTHOW Harpysku q; £, — ropusoHTansHas
cocTaBnAlollan paBHOAEACTBYIOWeN NOPOBLIX AaBNEHWA Ha CTeHy; E, — paBHoaelicTeytol|an ropU3oHTansHoN
cocTaBnsALWei naccuBHoro Aasnenus; T2, be’ — paBHOZeWCTBYIOLMe BepTUKaNbHON COCTaBMALWEN akTUBHOrO U
MaccuBHOrO JaBNEeHUA Ha rPaHAaX CTeHbl; TEq — paBHOAEWCTBYIOLWan pacnpedereHHON Harpysku Ha NoBepXHOCTW,
R, T — paBHOAeMCTBYIOLME BepTUKANbHOW W rOpU3OHTaNbHOW COCTABMAKLNX peakuun OCHOBaHWS Mod MoAoLLBoi
CTeHbIl; € — Yrof HaKMoHa ThINOBOW rpaHK MOAMOPHONW CTeHbl K BepTukanu; H — BbicoTa OT Bepxa NOAMOPHOW CTeHbI [0
YPOBHSI Cpes3ku; h — nonHaa BbicoTa MOAMNOPHOW CTeHbl; W — Yron HaknoHa MOBepXHOCTU rpyHTa; YMNB — ypoBeHb
noaseMHbIX Bod, by U by, — LUMPUHA BepXHER U HUXHEN rpaHu MoAMOpPHO CTeHbl COOTBETCTBEHHO

PucyHok 6.5 — Cxema Harpy3ok Ha MacCUBHYIO NOAMOPHYHO CTEHY
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@ — MacouBHbIX CTeH; 6 — yronkoBbix cTeH; Wy, — pasogelicTaytoLyas Beca rpyHTa B 06beMe abed; W, — paBHoaelicTByloLas Beca
rPyHTa B 06beme cde; Y, — KOIPPULNEHT YCIOBUIA paBoTLI Ha KOHTAKTE; 5 — Yromn HaKmnoHa NOBEPXHOCTU CKONBXKEHUs! K FOPU3OHTY

PucyHok 6.6 — PacyeTHele cxeMbl rpaBUTALMOHHBIX MOANOPHBIX CTEH
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a — npu cUMMETPUYHOM npuaMe o6pylueHusi; 6 — NPU KOPOTKOWM KOHCOMW U HECUMMETPUYHOI NpusMe oGpyLieHus,
Eq,, Eq, — ropusoHTansHas cocTaensioljas AaneHns oT NoBEPXHOCTHOW Harpy3KkM BbiLLIE W HUXE TOUKN b COOTBETCTBEHHO,
Ea,, Ea, — ropusoHTarnbHas cocTaBnsAioLLan akTUBHOTO AaBNEHNA Bbillie 1 HUXE TOUKN b COOTBETCTBEHHO

PucyHok 6.7 — Cxema onpeaeneHuns akTUBHOMO AaBrieHUs FpyHTa Ha YrioBble NofNOpHble CTeHbI
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6.3.19 PacuyeT yCTOW4YMBOCTM MONOXEHNS CTEHbI NPOTUB CABUra Creyet NpoBOAUTb MO NOAOLLBE CTEHbI
(NNOCKMIA CABMI) U MO NOMaHbLIM NOBEPXHOCTSAM CKOJbXEHUS (TNYOUHHbINA CABUI) M3 YCNOBUA
Fsa s (g/¥y) Fsp 6.7)

— PaBHOAENCTBYIOLLAA CABMIalOLUMX CUM, pPaBHasi CYMME MPOEKUMA BCEX PACHETHbIX 3HAYEHWN
CABUraloLLMX CUIN HA FOPU3OHTANbHYIO NNOCKOCTL (CM. PUCYHOK 6.5):

rae Fg,

Foo=To+E, +E +E, 6.8)

sa

Yq — KOI(PDULMEHT yCrioBui paboTsl, NPUHUMAaEMBbIN:
- NS NecKOoB, KPOME MNbINeBarbIX, v, = 1;
- ANS NECKOB MbINEBAThIX, @ TAKXKE Mbl1€BATO-TMMHUCTBIX IPYHTOB B CTAaOWUNU3NPOBAHHOM CO-
CTOsAHMK 74 = 0,9;
- ANSA NbINEBATO-IMUHUCTBIX TPYHTOB B HECTAOUNM3NPOBAHHOM COCTOsIHMM ¥, = 0,85;
- AnNS CKamnbHbIX FPYHTOB:
- HEBbLIBETPENbIX U CNAaboBLIBETPENbIX Yy = 1,
- BblBeTpenbiX vy = 0,9;
- CUNbHOBbLIBETPENbLIX v, = 0,8;
Y, — KO3(PMULNEHT HAAEKHOCTH MO HA3HAYEHNIO COOPYXeHUs, NpuHuMaemsli 1,2; 1,15 u 1,1 coot-
BETCTBEHHO, NS 3[aHUIA U COOPYXKEHUIA rEOTEXHUYECKNX KaTteropuin 3, 2 u 1 COOTBETCTBEHHO;
— paBHOAENCTBYIOLLAS YAEPKUBAIOLLMX CUM, PaBHAs CyMME MPOEKLUIA BCEX PACHETHLIX 3HAYEHUI
YAEPKUBAIOLLIMX CUIT HA FTOPU30HTAIIbHYIO NNOCKOCTb:

F

Ssr

Fg=Tr+E, 6.9)
anece Tg= Riglygo' - ),

rae R — cymMMa npoekumin BCEX CUM Ha BEPTUKANbHYIO OCb,
¢! — pacuyeTHOe 3HaueHUe yrna BHyTPEHHEro TPEHUS FPYHTa No NEPBON rPynne NpeaenbHbLIX COCTOSHWIA;
3 — yron HaknoHa NOBEPXHOCTU CKOMBbXEHUS K FTOPU3OHTY;
Yok — KOBMMULIMEHT yCNOBUI PaGoThbl HA KOHTAKTE «MOAMOPHOE COOPYXKEHUE — FPYHT», ONPeAernsAeMbIn
B COOTBETCTBUM C NpUNoXxeHuem L;
E, — naccuBHoe naBneHue rpyHTa.
MaccuBHOE AaBreHne rpyHTa crneayeT yuuTbiBaTb 40 rMyOuUHbI NepeceveHns BEPTUKANbHO MSTIOCKOCTH,
npoBeaeHHON Yepes NepeaHIo rpaHb NOAOLLBbLI CTEHbI, C NpeanosiaraeMom NIIOCKOCTbIO CKOJTbXKEHUS.
PacueT ycToiunBOCTM NOAMNOPHON CTEHBI NPOTUB CABUTA AOSDKEH BbINONMHATLCA KaK MUHUMYM ANS Tpex
3HaYeHui yrna p:
B =0 — nnockuit caswur;
B=0,5¢' u B = ¢ — rMyBUHHBIA cABKT.
6.3.20 YcTOMuMBOCTb NOAMOPHON CTEHbI NPOTUB CABMIa NO CKanbHOMY IPYHTY cneayeT NpoBepsiTb Ansi
nnockoro casura us ycrosus (6.8) rae Fg, BLIMUCIAKOT No dopmyne

Fy=Ru+E, (6.10)

rae p — KoddpuUMeHT TPeHUA NOAOLLBbLI NO CKanbHOMY rPYHTY, MPUHUMAEMBIN MO pesyrnbsrataM UCMNbITaHUN,
HO He Bonee 0,6 ¢ y4eTOM yKasaHWi npunoxxenus .
6.3.21 PacueT HecyLel cnocoGHOCTU €CTeCTBEHHOI0 OCHOBaHMS Nog NOAOLUBOI CTEHbI CrieayeT npo-
BOAWUTb U3 YCrOBUA

rae N, — BepTukanbHas COCTaBMAIOLIAA CUIbl NPEeAeribHOr0 CONpoTUBMEHNUS OCHOBAHUSA, onpejersemas
cornacHo CIM 22.13330.
6.3.22 Pacuer cBalHbIX PYHAAMEHTOB MACCUBHLIX U YrONKOBbIX MOAMNOPHbIX COOPYXXEHWIi CreayeT Bbl-
MOMHATb B COOTBETCTBUM C TpeGoBaHuamu CIM 24.13330.
6.3.23 PacueT ycTOn4MBOCTM NOANOPHOW CTEHbI MPOTUB ONPOKUAbLIBAHWS CrieAYEeT BbINOMHATL B Cryya-
AX MPUMOXKEHNA B €€ T0NI0BE 3HAYUTESbHbIX TOPU3OHTAMNBHBIX COCTABMAOLLMX HArpy3oK Ty Unu MOMEHTOB M,
NGB0 HanMuKUsa 3Ha4YMTESNbHbIX HArpy30K Ha MOBEPXHOCTHU rPyHTA.
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Pacuet yctonumsocTu NPOTUB ONPOKUAbIBAHNA CNEAYET BbINONHATL U3 YCIOBUA

M, < (vg/v,) Mg, 6.12)
rae Mg, — Cymma MOMEHTOB BCEX OMPOKWAbIBAIOLLMX CUIT OTHOCUTENBHO TOYKM d HA PUCYHKE 6.5;
Mg, — cyMma MOMEHTOB BCEX YAEPXUBAIOLLIMX CUJT OTHOCUTENBHO TOW XKe TOUKH;
Y4=1,0 — KoadbduUMeHT ycrosuit paGoTl.

6.3.24 Tpu onpeaeneHnn pacHeTHbIX yeunuii (M3rmbaiomx MOMEHTOB, HOPMAarbHbIX U NONEPEYHbIX
CuI) B anemMeHTax NoAnOPHbIX CTEH YrOJNIKOBOrO NpOunsl pacHETHOE ropu3oHTanbHOe AaBMeHWe rpyHTa ¢
YyYETOM BPEMEHHOW Harpysku, pacrnonoXeHHOoi Ha MOBEPXHOCTW B Mpezenax npusmbl 00OPYLLUEHWS, cneayeT
NPUHUMATb AEUCTBYIOLUM HENOCPEeACTBEHHO HA 3aJHIOK0 NMOBEPXHOCTbL CTEHbI, 8 PACYETHOE BEPTUKANbHOE
JaBrieHne OT Beca rpyHTa 1 BPeMeHHOI Harpy3ku, pacnonoXeHHoi HenocpeACTBEHHO Haz NoAoLLBON PyHAa-
MEHTa NOAMOPHOI CTEHbI, — AeiCTBYIOLMM TONLKO Ha Hee. [JaBneHne nog3emHbIX BO4 Crneayet npuknagbl-
BaTb HENOCPEACTBEHHO KO BCEM PaHAM KOHCTPYKLUW.

6.3.25 MaccuBHble M YrONKOBblE Xene300eTOHHbIe NOAMNOPHbIE CTEHbI CneayeT NPOEKTUPOBaTb U3 TH-
»Kenbix OETOHOB Knacca no NpOYHOCTU He Huke B15. ApMMpOBaHME MaCCUBHLIX MOAMOPHbLIX CTEH AONYCKa-
€TCA BbINONHATbL KOHCTPYKTUBHO, NCKNIOYEHUE MOTYT COCTaBNATb MacCUBHbIE NOANOPHbLIE COOPYXXEeHUA, BO3-
BOAMMbIE B panoHax C pasBUTUEM KapCTOBO-Cy(dO3MOHHBIX NPOLIECCOB, B paiioHax ¢ pacrnpoCTpaHEeHWeM
cnabblX, CTPYKTYPHO-HEYCTONYMBbIX TPYHTOB M T. N. APMUPOBAHWE YrONMKOBbIX NMOAMNOPHbLIX CTEH CreayeT Bbl-
nonHATe cornacHo CI163.13330.

6.3.26 PacyeT ocHOBaHMA NOAMOPHLIX CTEH N0 Aedopmaunam crneayeT BbIMOAHATE HA Harpy3ku U ux
COYeTaHus, onpeaerneHHble Ans BTOPOW rpynnbl NpeAenbHbIX COCTOSAHMIA, B cooTBeTCTBUM € CIM 22.13330.

LLMpuHY noZoLwBbl NOAMNOPHbLIX CTEH HA €CTeCTBEHHOM OCHOBaHUM PEKOMEHAYETCH BblOMpaTh Takum
obpasom, 4Tobbl 3npa HaNPsPKEHUI NOA NOAOLLBON Gbina TpaneuuesuagHomn. [lonyckaeTcs NpUHUMAaTL Tpe-
YIONbHYIO 3MIOPY HanpsXXeHuii oA NoAOLLIBOW NPU YCNOBWUM, YTO NMOLAAL CKATON 30HbI AOSHKHA COCTaBNATb
He MeHee 75 % obLueii nnowaan nogoLwBbl PyHAAMEHTA NOAMNOPHON CTEHbI.

6.4 MpoekTupoBaHue rMGKUX NOANOPHLIX COOPYNKEHUN

6.4.1 Bbibop TMNa rubkux noanoOpPHLIX COOPYXKEHUIA, B YaCTHOCTU OrpaXkAeHMUIn KOTNOBaHOB, onpeaens-
€TCA Ha Ha4anbHOWM CTaauKu NPOEKTUPOBAHUA ¢ y4eTom 6.1.3.

6.4.2 B cnyvyae HM3KOro ypoBHSI NOA3EMHbIX BOA U OTCYTCTBUS CYLLECTBEHHbIX BOAONPUTOKOB B 30HY
3KCKaBaLUMM pekOMeHAYeTCA NpeaycMaTpuBaTh AUCKPETHLIE MOAMOPHLIE CTEHBbI M3 METANNUYECKMX TPyO, npo-
dunen, ceawn u np.

B cny4ae BbICOKOTO YPOBHSI NOA3EMHbIX BOA PEKOMEHAYETCH UCMONb30BaTh CHSIOLUHbIE MOAMOPHLIE
CTEHb! (WNYHT, «CTEHA B rPYHTE», CEKYLUMECA CBaWU, IPYHTOLIEMEHTHbIE 9NEMEHTbl U X KOMOUHALMK C ANUC-
KPETHLIMU 3NeMEeHTaMKU Unu Apyr ¢ apyrom). Npu 3TOM ANsl MCKIIOYEHUSI (CHUXKEHUS) NPUTOKA NOA3EMHbIX
BOA B 30HY 3KCKaBauUWM NOAOLUBY NMOAMNOPHON CTEHbI PEKOMEHAYETCA 3arnybnsTb B CNOU rPYHTA C HU3KUMU
(unbTPaUMOHHBIMU CBOWCTBAMM.

6.4.3 Harpy3ku Ha rubkue noanopHbIE CTEHbI CNEeAYET ONpeaensTb B COOTBETCTBUK ¢ 6.2 n CM 22.13330,
MCNONb3YA PAaCYETHLIE 3HAYEHMS NPOUYHOCTHBLIX U Ae(POPMALIMOHHBIX XapaKTePUCTUK FPYHTOB B COOTBETCTBUN
C paccMartpusaembiM NpeaenbHbIM COCTOAHNEM.

6.4.4 Mpu npoekTMpoBaHuM rMOKMX NOANOPHLIX CTEH CreayeT paccMaTpuBaTth NpeaenbHble COCTOSIHUA,
ykasaHHble B 6.1.

6.4.5 Pacuet obwen yctonumBoCcT! rmbKMxX NOAMOPHBLIX CTEH cneayeT BbINOMHATL aHANUTUYECKUMU UMK
YyucneHHbiMu metogamm B coorsetcTeun ¢ CIM 116.13330.

Mpu noucke NONOXeHUs NOBEPXHOCTU CKOSMbXEHUSA, COOTBETCTBYIOLLEN MUHUMASIbHOMY 3HAYEHMIO KO-
athduunenTa yCTonumBoCTH kg (Cm. 6.1.22), crieayer yunTbiBaThb, 4TO B GONLLUNHCTBE CIy4aes OHa NPOXoauT
Yepe3 HUKHIOK TOUKY MGKON NOANOPHON KOHCTPYKLMK.

[na noanopHbIX CTEH C aHKEPHBLIM KPenneHneMm cneayer paccMartpusatb Kak NOBEPXHOCTM CKOMbXe-
HUA, NepecekaroLLune aHkepbl (AN HUX YCUNUA B aHKEPaX ABNAIOTCA BHELUHUMM CUNaMK), Tak U MOBEPXHOCTH,
NPOXOASALUME BHE AHKEPHOrO KpEnneHna (AN HUX YCUNUA B aHKepax ABNAIOTCA BHYTPEHHUMU CUNAMU U HE
Y4YUTbIBAIOTCA).

6.4.6 My6buHa 3agenku rmbkux NOANOPHLIX CTEH HUXKE OTMETKM 3KCKaBauuu MNM NNaHUPOBKU AOJHKHA
ObITb BbIOpaHa U3 yCrnoBusi HEBO3MOXKHOCTU Pa3pyLLEHNUA OCHOBAHUA NPU NOBOPOTE CTEHbI.

6.4.7 Pac4yeTom cneayer npoBEPUTL HEBO3MOXHOCTb Pa3pyLUEHUA KOHCTPYKTUBHLIX aNEMEHTOB rmbkux
NOANOPHbLIX CTEH, 0OBA30YHBIX NMOSICOB U KOHCTPYKLMIA KpenneHus.
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6.4.8 [Ins BbINOMHEHUS PACYETOB BHYTPEHHUX YCUSINIA, BO3HMKAIOLMX B TMOKUX NOAMOPHLIX CTEHaXx, a
Takke HeobxoAUMON rnyOuHbI 3aA€NKU KOHCTPYKUMU B FPYHT AOMYCKaeTCA MCNONb30BaTh aHanUTUYECKUE,
rpacoaHanMTUYECKMe U YUCNEHHbIE METOABI.

AHanutudeckue u rpadhoaHanuTUHeckue METoAbI AONYCKAETCA UCMOMb30BaTh TOMLKO ASIA pacyeTa KOoH-
COfbHbLIX NOAMOPHbIX CTEH AN CTEH, UMEIOLLMX OANH YPOBEHb Y1EPXUBAIOLLIMX KOHCTPYKLMNA.

Mpu Mcnonb3oBaHUK YUCEHHBIX METOA OB PacyeTHasa MoAesb, uAeanusnpyoLas HanpskeHHo-aedop-
MMPOBAHHOE COCTOSIHUE OCHOBAHUSA U NOAMOPHOTO COOPYXEHUS!, OIHKHA OTpaXaTb OCHOBHbIE CBOWCTBA Npo-
TOTUNA, €r0 KOHCTPYKTUBHbIE 0COOEHHOCTH, XapakTep paboTbl OCHOBAHUSA U CXEMY UX B3aUMOAEeNCTBUA. Ync-
neHHble Moaenu cneayet Bepucuumposartb B cooTsetcteum ¢ CIM 22.13330 u CINM 248.1325800.

6.4.9 [nA pacyeta KOHCOMbHbIX TMOKMX NOAMOPHLIX CTEH reOTEXHUYECKMX KaTeropuin 1 n 2 aonyckaer-
CA NPUMEHATL NPUBNIMXEHHBIW METOA, paccMaTpUBaIOLLMIA KOHCTPYKLMIO Kak ynpyryto 6anky, 3aLlemreHHyio B
TPyHTE (CM. PUCYHOK 6.8, @) M UCMbITLIBAIOLLYIO NOBOPOT BOKPYT HENOABWXHON Toukn O. B pesynsraTe petue-
HUS CTaTUYECKM ONPEAENUMOli 3a1a4m creayeT HauTh MUHUMAanbHO AONYCTUMYIO rMyOuHy 3a4enku NoANopHOM
CTEHbI B FPYHT U BHYTPEHHME yCUNusA B NOANOPHON cTeHe. Metoaunka pacdeta npuseseHa B U.1 npunoxexus .

6.4.10 Onsa pac4era rubkux noanopHbIX CTEH C OAHUM SPYCOM YAEPKUBAIOLLMX KOHCTPYKLMIA reoTex-
HU4eckoil kaTteropuum 1 n ANs npeaBapuTENbHLIX PACYETOB TakMX KOHCTPYKUMIA FEOTEXHMYECKOW Karero-
puKu 2 AonyckaeTcs NMpPUMEHSTb NPUONKEHHbIE aHanuTU4eckue u rpadpoaHanuTuyeckme Metoabl Akobu u
Brioma — Jlomeriepa.

Metoa HAkobu no3sonseT onpeaenuTb MUHMMAarbHO 4ONycTMMOe 3arnybneHune rmubkor NoANOPHON CTEHbI
B IPYHT C OAHWUM AApycoMm kpenneHusi. Metog Brnioma — Jlomeiiepa no3sonser nony4nTe 6onee Hu3kue 3Have-
HUSA M3rMbaroLLMx MOMEHTOB B NOAMOPHON KOHCTPYKLMK Npu GonbLuem ee 3arnybnenun, 4em B MeToge Akoou.

6.4.11 PacueTHyto cxemy meToga HAko6u cnegyeT NPUHMMATL B COOTBETCTBUU C PUCYHKOM 6.8, 6. 3Ty
CXEMY PEKOMEHIYETCS MCMONb30BaTh NPY PACMONOXEHNN PYCa aHKePOB UMK pacnopok Ha rnybuxe d, He Go-
nee 1/5 nosHow rnyGuHbl h KoTnoBaHa (d; < h/5).

B pesynbrate pacyera Heobxoaumo onpeaenutb Tpebyemyio BENMYMHY 3aA4€eMKN CTEHbI B TPYHT f, BENU-
YMHY YCUNWSA B SNEMEHTAX KPenneHus (aHkepax unu pacnopkax) Tg, BEMUYMHLI BHYTPEHHUX yCUNUin B Noa-
NMOPHON KOHCTPyKUuKU. Metoguka pacyeTa npueeaeHa B M.2 npunoxenus U.

6.4.12 B uensiX MMHUMM3aLun pac4eTHOro narnbaioLlero MOMEeHTa B NoANOPHON CTEHE C OHUM SPYCOM
KpenneHusi onycKaeTcsa MCNornb30BaTb aHANMUTUYECKUI METO/, 9KBUMBANEHTHbIX 0anoK, OCHOBAHHLIN HA CXeme
Bnioma — Jlomeliepa 1 Nno3BonalOWNiA pasaenuTb KOHCTPYKLMIO HA ABE CTAaTMYECKM onpeaenumble ynpyrue
Banku (cM. pucyHok 6.8, 8). MeToauka pac4yera npuBegeHa B U.3 npunoxxexus U.

6.4.13 Bo BCEX MHbIX Cy4asX, KpOME yKasaHHbIX B 6.4.9—6.4.12, aAna onpegeneHna BHYTPEHHUX YCU-
NWI B rTMBKMX NOAMOPHbIX KOHCTPYKLUMSAX CrnefyeT MCNoNb30BaTh YMCneHHble Mmogenu. Mpu BeiGope YNCNEHHOW
mMogenu (KOHTAKTHbLIX U CMMOLWHOW cpeabl) Arns OnpeaeneHns BHYTPEHHUX yeunui B rubkux nognopHbix cre-
Hax cnieayeT yuuTbiBaTh Tpebosanusa CI 22.13330.
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PucyHok 6.8 — PacyeTHas cxema rubkoit NoanopHOM CTeHbl
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6.4.14 Tpu NCNONL30BaHMN KOHTAKTHbIX MOZENei NognopHas KOHCTPYKLUMS AOMKHA paccMaTpuBaTbeos
kak rubkas Oarka, nexailas Ha HENMMHENHO AEOPMUPYEMOM YNPYro-NnacTUY4ECKOM OCHOBaHWUU, SrIEMEH-
Thl KPEMNeHUs CTeHbl (PacrmopKn UMK aHKepbl) JOMKHbI YYUTLIBATLCS YNPYTUMU CBA3SIMU COOTBETCTBYIOLLEN
JKECTKOCTM (CM. PUCYHOK 6.9, &). B pacuyeTe 4OmKHbI paccMaTpuBaTbCsl YCIOBUS, COOTBETCTBYHOLLME MIOCKO
aedopmauuu.

B ynpyroi o6nactu ocHoBaHWe JONyCKaeTCsi ONUChIBaTh MOAENbIO BUHkNepa ¢ koadhhuLMeHTOM nocTe-
nun, pacTyLmM NIMHERHO ¢ rmyBuHOI, U Pa3NUYHbIM TSt Y4aCTKOB NOAMNOPHON CTEHbI, PACNONOXEHHbIX BbiLLE
U HUXKE YPOBHSA dKCKaBaLuu.

B nnactuyeckor obnactu 3HauYeHUss NpeaenbHbIX AABMNEHWIA TPYHTA Ha MOAMOPHYID KOHCTPYKLMIO
cneayet orpaHMYMBaTh 3HAYEHUSIMW aKTUBHOTO MMM NAcCUMBHOIO AAaBMEeHUS, onpeaensieMbiMU B COOTBET-
CTBUMU C 6.2.

KoHTakTHyI0 3aga4y 0 B3aMmMogeiCTBUM NOANOPHOM KOHCTPYKLIMM M OCHOBaHWS CrieayeT peluatb utepa-
LIMOHHO YNCTEHHBIM METOLOM (KOHEYHbIX pasHOCTEN NMBO KOHEYHbIX SNIEMEHTOB).

KoHTakTHyI0 3agadvy nnockon agecdopmauun peKoMeHAYETCA CBOAUTL K MOMCKY HEU3BECTHbIX 3HAYEHMI
rOPM3OHTAasIbHbIX NePEeMEeLLEHNI ¥ TMOKOW NOAMNOPHON KOHCTPYKLMK, ONPeaenseMblX B NPOLIECCE UTEpaLUOH-
HOro peLleHus auddepeHLnansHOro ypaBHEHNS CKaTo-U30rHyTow 6anku Ha ynpyrom ocHoBaHun. MoCcKOnbKy
AAaBIEHUE rPYHTa 3aBUCUT OT MCKOMbIX BEMUYUH NepeMeLLeHWUIn NOANOPHOW KOHCTPYKUUW, ANS peLueHns 3a-
Aayun cneayet NPUMEHATb UTEPaLMOHHYIO Npoueaypy, NPMHUMNManbHas pacdeTHas cxema KOTOpOW npuse-
ZleHa Ha pucyHke 6.9. MiTepaLiMOHHbIN NPOLECC crneayeT NOBTOPSTL 40 TEX NMOp, NoKa He OyayT BbINOMHATLCSA
YCNOBUSA CX0AUMOCTU. B kayecTse yCnoBuii CXOQMMOCTH AOMYCKAETCA NMPUHMMATb OTCYTCTBUE M3MEHEHUN BO
BHYTPEHHUX YCUNUAX B KaXA0W TOYKE NOAMOPHON KOHCTPYKLMKM Bonee YeM Ha 5% npu cpaBHEHUU pesynbTa-
TOB TEKYLLEN U NpeabiayLLe ntTepauun.
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Pty Pgp — @KTUBHOE AaBneHue Ha 1-if 1 2-i uTepaLu COOTBETCTBEHHO; Ppq, Py, — MACCUBHOE AaBrieHue Ha 1-it U 2-it uTepauum
COOTBETCTBEHHO

PucyHok 6.9 — PacueTHasi cxema YNCIIEHHOW KOHTaKTHON UTePaLMOHHON Mofeny MBKOro NoAnopHOro COOpYXeHUs

6.4.15 Ona rmbkux NoanopHbIX COOPYXKEHWUM, BOCMPUHUMAIOLMX BEePTUKANbHbLIE Harpy3ku, HECYLLYIO
CNOCOBGHOCTb MO FPYHTY CrieAyeT OMNpeAeEnsTb, Kak ANA CBaiHbIX yHAameHToB, cormacHo CM 24.13330.
Mpun sToM cneayeT yunTbiBaTb COGCTBEHHBIN BEC OTPaXAaloLLEi KOHCTPYKLMM 32 BbIYETOM BECa rPyHTa, U3-
BNEYEHHOTO Npu ee YCTPOWCTBE, a NPU aHKEPHOM KpeNnneHuu Takke AONONMHUTENbLHYIO BEPTUKANbHYIO COCTaB-
NAOLLYIO YCUnuii B aHKkepax.

6.4.16 Mpu NpoexTUpOBaHMK NOANOPHBLIX COOPYXEHWIA, YCTPauBaeMbIX CNIOCODOM «CTEHA B FPYHTEY U
Hanuuuu BGNU3N NPOEKTUPYEMON TPaHLLEU CYLLIECTBYIOLMX 3[aHUIA, COOPYXXEHUI U YYBCTBUTENbHBIX K Ae-
¢hopMaLMAM UHKEHEPHLIX KOMMYHUKALWIA, CNEAYET BLINOMHATL PACYET YCTOHYMBOCTM CTEHOK TpaHLLew, 3a-
NOSIHEHHOW TUKCOTPOMHLIM PACTBOPOM, 3a UCKMIOYEHWEM Cly4yaeB, ykazaHHbIX B 6.4.17, 6.4.18. PacueT ycToii-
YMBOCTU TPAHLLEW MOXET BbIMOMHATLCA AHANMUTUYECKUMU UITM YUCTIEHHBIMU METOAAMMU B NPOCTPAHCTBEHHOM
NOCTaHOBKe.

35



Cn 381.1325800.2018

6.4.17 Pac4eT yCTOMYMBOCTU TPAHLLEN AOMYCKAETCA HE BbINOMHATD:

a) Npu HanNU4Mn cConocTaBUuMOro OnbITa;

6) paccTosHum [ OT Kpas 3axsaTkn A0 CyLLECTBYIOLLErO 3AaHUS, COOPYXXEHUSI UM KOMMYHUKaLMN pas-
HOTrO:

npu B/H < 2 paccrogHue / 2 B/2;

npu B/H 2 2 paccrosinve / > Htg (45° — ¢,/2),
rae B — anuHa 3axeatku (AnNMHA OAQHOBPEMEHHO BETOHUPYEMOrO y4acTka);

H — rnybuHa TpaHLen;
() — PAacYETHOE 3HAUYEHUe Yrna BHYTPEHHEr0o TPEHNA FPYHTa (MPW Pa3HbIX HANNacToBaHUAX NPUHUMAET-
CSl CPEIHEB3BELLEHHOE 3HAYEHUE @)).

6.4.18 lMpu OTCYTCTBUM CONOCTABUMOTO ONbITA YCTOMYMBOCTb TPAHLLEN MOXET ObiTb 000CHOBaHa B Xo4e
BbINOMTHEHMA NEPBbLIX 3aXBATOK, PACMOMIOXKEHUE KOTOPLIX Ha Nnowagke nNpeanonaraeMoro CTPOUTENbCTBa
cneayet BbiOupartb ¢ yuetom 6.4.17, 6. MNpu yCTPONCTBE NEPBLIX 3axXBaTOK cnegyer orpaboTarb TEXHONOTUI0
BbINONMHEHUA paboT, noaobpaTb COCTaB U NapameTpbl TUKCOTPOMHOTO pacTeopa. [Ans NoANOPHbIX COOPY>XEHUI
reoTexHUYECKoM kateropum 3 paamep 3axsaTok cneayert BblGuparb NPu HaAyYHO-TEXHUUYECKOM CONPOBOXAEHUN
cneunanu3MpoBaHHON OpraHu3aLun.

6.4.19 Pacu4er no marepuany xene3o0eTOHHbIX BPEMEHHbIX NOAMNOPHLIX COOPYXKEHUM, YCTPaUBaeMbIX
cnocoboM «CTeHa B rpyHTe» unu u3 GypoBbiX CBal Nog 3awmTon o6cagHou TpyObl N TUKCOTPOMNHOIO pac-
TBOpa U3 6eToHa KNaccoB No NPoYHOCTU B20—B40 BKNIOHUTENBHO, AONYCKAETCA BbINOMHATL, MPUHUMAS KO-
appuumnenTsl, yuuTbiBaloLLme 6ETOHMPOBAHUE B Y3KOM NPOCTPaHCTBE U cnocob npoussoacTsa pabor, vy, 1
Yep PaBHbIMK 1,0 (cM. CIM 24.13330).

6.4.20 Mpu oTCcyTCTBMM CNeunanbHbIX yKa3aHNin B TEXHUYECKOM 3a4aHumM Ha NPOEKTUPOBaHWUE AONYCTU-
MYIO MaKCUMAnbHYIO LLUPUHY PACKPLITUA TPELLMUH ANA NOCTOSHHBLIX NOAMOPHbBIX COOPY>XEHUIN U3 Xene3obeTo-
Ha pexoMeHAyeTCA NPUHUMATh He Gonee:

- CO CTOPOHbI FPYHTa MPU HaNM4YnKU NOA3eMHbIX Bog — 0,2 MMm;

- CO CTOPOHbI FPYHTa MpU OTCYTCTBUKM NOA3EMHBIX BOA — 0,3 MM;

- CO CTOPOHbI KOTNOBAaHa BO Bcex cnyvyaax — 0,3 mm.

7 MpoeKkTupoBaHMe KOHCTPYKLMN KpenneHus

7.1 OOwme ykasaHusa

7.1.1 KOHCTPYKUMM KpenneHns NPUMEHSIIOT npu 60nbLION BLICOTE NOAPE3KU, Koraa paboTa nognopHoro
COOPY>KEHUSI MO KOHCONbHON CXeMe He obecneuynmBaeT HEOOXO0AUMOW MPOYHOCTH, XKECTKOCTU, Aecbopmauun
NoAMOPHOIO COOPYXXEeHUS UNn ux obecneyeHne BeAET K HelenecoobpasHoOMy yBENMUYEHUIO pacxoaa Matepu-
ana. Hambonee pacnpocTpaHeHHble NPUHUMNUANbHbLIE CXeMbl YCTPOWUCTBA KOHCTPYKLMI KpEenneHus npuseae-
Hbl B .2 npunoxeHus .

7.1.2 MaccuBHbIE U YTONKOBLIE MOAMOPHLIE COOPYXKEHUSA BLICOTON A0 7 M LEeNecoo6pa3HoO BbINOMHATb
6e3 ycTpoicTBa KpenneHus, Ans Gonee BbICOKMX COOPYXXEHUN PEKOMEHAYETCA ycTpauBaTb KOHTPKOPChl,
TSXKM U T. M.

Mbkne noanopHble COOPYXEHUs BbICOTON Gonee 5 M, ycTpauBaemble B HECKambHbIX rPYHTax, B O0nb-
LUMHCTBE crnyyaeB TpebyloT 3aKkpenneHns OAHUM WM HECKOSIbKUMU APYCamMu NOCTOSIHHBIX UIU BPEMEHHbIX
TPYHTOBbIX aHKEPOB, PacropoK, TSHKEN, AUCKOB NEPEKPbITUIA U T. N. KONMYecTBO APYCOB U KOHCTPYKTUBHbIE
napameTpbl KpenneHusi crneayeT onpeaensaTb PaCYETOM B 3aBUCUMOCTM OT BbICOTbI NOAPE3KN, KOHCTPYKLIMK
NOAMOPHOIO COOPYXXEHUSI, YCITOBUI OKpY>KatoLLEel 3aCTPOMKN, UHXKEHEPHO-Te0NOrM4eCkuX U ruaporeonoruye-
CKMX YCNOBUWI CTPOUTENBHON MAOLWAaKN.

7.1.3 Ycunua B KOHCTPYKUMAX KPENMEHUA CriedyeT OnpeaensTb Ha OCHOBaHUMM COBMECTHOMO pacyeta
NoAMNOPHOIo COOPYXKEHUSA U NPUIIEraloLLEro MaccuBa rpyHTa B COOTBETCTBUU C pasaenom 6.

7.1.4 Pacyer 1 npoeKkTMpOBaHMe KOHCTPYKLMI KpenneHns cneayet BbiNONHATL B COOTBETCTBUU C 7.2—
7.4 1 cTPOUTENBHLIMU HOPMaMM MO MPOEKTUPOBAHUIO KOHCTPYKLMIA U3 COOTBETCTBYIOLLETO Marepuana.

7.2 PacuyeT 1 NpoeKTUPOBaHUE pacnoOpPHbIX KOHCTPYKLIMNA

7.2.1 B GonbLUMHCTBE CNy4aeB pacriOpHy CUCTEMY CneayeT NPOEKTUPOBaTh U3 FOPU3OHTANbHbBIX UK
HaKIMOHHbIX pacnopok ¢ 06BA304YHbIMU Nosicamu unu 6e3 HuXx, Npu Heo6xoauMOCTH cneayeT npeaycMaTpuBaTh
noaaepXvBatoLLmMe BepTMKanbHbIe OMOpbl, CBA3K XXECTKOCTU U T. N. (CM. pUCYHOK 7.1). B kauecTBe pacnopok
JONyCKaeTCsa MCNONb30BaTb NIUTLI NEPEKPLITUN, FPYHTOLEMEHTHBIE 3NEMEHTbI, YCTPAUBAEMbIE HWKE AHA

36



Cr 381.1325800.2018

noapesku, a Takxe Apyrne KOHCTPYKLMKU U CNocobbl YKPenneHUs rpyHTa OCHOBaAHUA B 30HE 3aAenkun. OneMeH-
Thl PACMOPHOW CUCTEMbI AONYCKAETCA U3rOTaBNMBATh M3 PasfiMYHbIX MarepnanoB — cranu, xene3obeToHa,
JepeBa, KOMNO3UTHbLIX MaTepmarnoB U T. N.

Mpumeuyanne — YcTpoiicTBO OBBA3OUHBIX NOSICOB AN 06BbEAUHEHNS OTAEMNBHBIX SNEMEHTOB MOANOPHOrO CO-

opyXeHus 6e3 pacrnopok, a Takke NpUMEHeHWe rPYHTOLIEMEHTHBIX ArIeMEHTOB M APYrux cnocoGoB yKpenneHus rpyHTa B
30He 3a[erKn AonycKkaeTCs NpedycMaTpyBaTh U NPy KOHCONbHOM cxeMe paGoThl NOAMNOPHOMO COOPYXEHUS.
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a — ropM3oHTanbHas pacropHas cucTema; 6 — HakoHHbIe NMOAKOCk!; 7 — MOANOPHOE COOPYXeHUe; 2 — pacnpe/eruTeribHbIA NOSC,
3 — pacnopka; 4 — npomMexyTo4Has oropa; 5 — noakoc; 6 — rpyHToBas 6epma; 7 — NUOHEPHbLIN y4acToK pyHAaMEHTHOW NANTLI

PucyHok 7.1 — MNpumephbl pacnopHbIX cMcTeM

7.2.2 Pac4eT 1 KOHCTPYMPOBaHUE 3NEMEHTOB PACMOPHbLIX CUCTEM CIIeAYET BbINOMHATL C YY4ETOM:

- NPOCTPAHCTBEHHOIO MOMOXEHUS 3NeMEHTOB CUCTEMBbI;

- HaKnoHa pacrnopHbIX 3NIEMEHTOB CUCTEMbI;

- KOHCTPYKTWUBHO CBA3M PacnopoK ¢ NOANOPHbIM COOPYXXEHMEM U KOHCTPYKLIMSAAMU, B KOTOPbIE OHU YNK-
patorcs;

- TemnepaTtypHO-KNMmMaTuyeckux BO34EeNCTBUN;

- Hanuuusa crny4aiHbIX NPOrMOOB U IKCLIEHTPUCUTETOB;

- cpoka cny>x0bl pacrnopHON CUCTEMBbI;

- nocneaoBaTesnisHOCTU BO3BEAEHUS.

7.2.3 [nsA nOCTOSHHBIX PACNOPHbIX CUCTEM NPOEKTOM CrneAyeT NpeaycMaTpuBaTh aHTUKOPPO3UNHYIO 3a-
LUMTY UMK ApYrUe MEPONPUATHUS, rapaHTUPYIOLLME CPOK CNy>XObl paCNOPHON CUCTEMbBI HE MEHEE CPOKA CRYXObl
NOAMNOPHOro CoopyxeHus. Npu HeoBxoanMoCTu cneayet NpeaycMaTpusBaTth AOCTYN K 9NE€MeHTaM pacnopHbIX
CUCTEM ANsi BO3MOXHOCTM UX PEMOHTA U 3KCMIyaTauuu.

7.2.4 BbiGop TUNa pacnopHOii CUCTEMbI CrieyeT NPOBOAUTb, UCX0AA U3 TpeboBaHuii o6ecneyeHns npoy-
HOCTU U YCTONYMBOCTU MOAMNOPHBIX COOPYXEHUN, a TAKKE OrpaHuyYeHuns aedopMaumin COOPYXEHUN OKpyxato-
LLIer 3aCTPOVKU U MHXEHEPHBIX KOMMYHUKALIMIA NPU HAXOXAEHUN UX B 30HE BNUSAHUA NOANOPHOTO COOPYXEHUS.

7.2.5 Cxartble 3MeMEHTbI PaCMOPHbIX CUCTEM PEKOMEHAYETCS MPOEKTUPOBATL M3 METANNUYECKUX Tpys
UMK UHbIX 9NEMEHTOB NPOKAaTHLIX NPOUNEN, UMEIOLLMX PaBHbIE UM BNU3KUE MOMEHTbI CONPOTUBINEHUA NO-
NEPEYHOro Ce4eHns B ABYX OPTOrOHamnbHbIX HAaNpaBneHuaX.

B kauecTtBe pacrnopHbIX 3NEMEHTOB U 0OBA30YHbIX MOACOB AOMYCKAETCS UCMOMNbL30BaAHME peLIeTYaTbIX
KOHCTPYKLMIA pasfnMyHO NPOCTPAHCTBEHHON OpueHTaummn [hepm, pacnonoXeHHbIX B BEPTUKANbHONW (CM. pu-
CYHOK 7.6) nnu ropm3oHTanbHOW NNocKoCTH].

7.2.6 YCTOWUYMBOCTb M NPOYHOCTb KaK pacrnopHOW CUCTEMbI B LENOM, TaK U €€ OTAENbHbIX 3NIEMEHTOB
JOMKHbI ObITb 06ecneYeHbl pacieToM. YCTOWUYNBOCTb U NPOYHOCTL SNIEMEHTOB PaCMOPHON CUCTEMbI CleayeT
NPOBEPSATH PACYETOM Ha NPOAONIbHO-NONEPEYHBIN U3rMb ¢ yueTom TpeboBaHuin 7.2.2.

7.2.7 ina pacnopHbiX areMeHTOB ANUHON 6onee 10 M cnegyer y4nTbiBaTb TeMMepaTypHO-KnMmartuye-
CKune BO3AeNCTBUA. PacyeTHble 3Ha4eHNs TemnepaTypHbiX BO3AENCTBUI CrefyeT onpeensTb B COOTBETCTBUM
¢ CM 20.13330 1 CIM 131.13330, npu 9TOM CrneayeT y4nTbiBaTb Kak CE30HHbIN, Tak U AHEBHON nepenaj Tem-
neparyp.

[ononHuTenbHble HaNPsHKEHWS, BO3HMKAKOLLME B AreMeHTax PacrnopHbIX CUCTEM OT nepenaja Temnepa-
TYPbl OKpY>KaloLLero Bo3ayxa, crielyet BblUMCATb C YH4ETOM NPOAOMbHOM XXECTKOCTM PACMOPHOrO 3NeMeHTa,
noAaTnMBOCTK NOAMNOPHOTO COOPYXXEHUSI U MPUNEraloLwero rpyHToBoro Maccuea. [ns onpeaenexHnsa aonon-
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HUTENMbHbIX HAMNPSXKEHUN B NIEMEHTaX PACNOPHON CUCTEMBI CreayeT UCMONb30BaTb YNCIIEHHbIE METOAbI, OT-
JaBas npeAnoyTeHne NporpaMMHOMy 06ecneyeHnto, B KOTOPOM TEMNEPATYPHbIE BO3AENCTBUA BO3MOXKHO 3a-
JaTb HenocpeacTBEeHHO. [lonyckaeTcs MCNonb30BaTh cneunanM3npoBaHHOE nporpamMMHoe obecrneveHue ans
pacyeTa NoAMNOPHbLIX CTEH, B KOTOPOM TEMNEPAaTYpPHbIE BO3AENCTBUSA HENOCPEACTBEHHO HE 3a4al0TCH, B 9TOM
cnyyae aAns onpegeneHusi A0NOMHUTENbHbLIX YCUINUI, BbI3BAHHbIX TEMMNEPATYPHbLIMU BO3AENCTBUSIMU, CneayeT
UCMONb30BaTb METOAUKY, NPEACTABMNEHHYIO B NPUNoxeHun K.

7.2.8 Tpu NpPOEKTUPOBAHMM PACNOPHbLIX CUCTEM 3aMKHYTbIX B MNaHe NOoANOPHbLIX COOPYXKEHUW, Hanpu-
MEp Orpa {aeHuii KOTNOBAHOB UMW BbIPAOOTOK, B MPOEKTHLIX CUTYaLMSAX, KOrga OTMETKM BEPXa NOAMOPHbLIX
COOPY>XEHUI UNWU NOBEPXHOCTM rPYHTA CYLLECTBEHHO Pa3nuuaroTcs B npegenax CTPOUTENbHOM NNOLWAaKN Uu
€CTb CYLLUECTBEHHbIE OTMNYUA B re0sIOrM4EeCKOM CTPOEHUW Yy NPOTUBOMNONOXKHBIX FPaHMUL, KOTNOBaHa, cneayet
NpOBOAUTbL PACYET C UCMOMb30BAHUEM MOAENEN, YUUTbIBAIOLLMX OTCYTCTBME CUMMETPUN.

7.2.9 MMpu NpPOEKTMPOBaHUMU PacCnoOpPHbIX CUCTEM TPeOyeTCs BbINONMHATL pacyeThl ANs CUEHapueB, COo-
OTBETCTBYIOLLMX KaK CTaAMAM 9KCKaBaLWUW FPYHTA, Tak M CTagusiM AEMOHTa)@ pacrnopok nocne BO3BeAEHUSA
NMOCTOSAHHBIX KOHCTPYKLUIA CTPOSALLErOCS COOPYXEHUS.

7.2.10 lMepepadvy ycunus OT nOANOPHOTO COOPYKEHUA HA PACMOPHbIE ANEMEHTbLI PEKOMEHAYETCA Npeay-
cMatpuBaTth Yepes pacnpeaenutenbHble (06BA30YHbIE) MOSICA, BbINOMHAEMbIE U3 XKene3o0eToHa, CTanm umm
ApYyrMx matepuanos (CM. pUCYHOK 7.2). MpoekTHble peLueHnsi 06BS30UHbIX NOSICOB AOIMKHbI NpeaycMmaTtpuBaTb
HaAeXHYI0 CBSI3b PACMOPHbIX 3NIEMEHTOB C NOAMOPHBLIM COOPY>KEHUEM.

7.2.11 O6GBA304YHbIE NOSICA PEKOMEHAYETCA NPOEKTUPOBATb Hepa3pe3HbIMM N0 BCEN ANMHE NOANOPHON
KOHCTPYKUuU. PacyeT 06BA30YHbIX NOSACOB CREAYET BbIMOMHATb N0 CXeMe MHOrONPONETHOW HepaspesHoi 6an-
KM C NOAATNMBbLIMKU ONOPamMK B MECTaxX PacnonMKeHMs pacnopok.
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a — cTanbHoro; 6 — MOHOMUTHOrO Xenes3obeToHHoro; 7 — pacropka, 2 — pacnpeAenuTenbHbliA NoAC; 3 — MNacTUHbI

packpenrneHus nosAca no AfnvHe; 4 — KOHTYP NOAMNOPHOMN CTeHbl; 5 — apMUpoBaHue NOAMNOPHOMN CTeHbl; 6 — 3aknajgHas

AeTanb, 7 — KOHTYp pacrnpeAenuTenbHoro nosca; 8 — npojornbHoe apMupoBaHWe pacrnpefenuTenbHOro rosca;
9 — nonepeyYHoe apMUpoBaHUe pacnpeaenuTensHoro nosca

PucyHok 7.2 — CxeMa ycTpoiicTBa pacnpegenuTenbHoro nosica
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7.2.12 [lonyckaetcs pa3paboTka KOTNIOBaHa CrocOGOM «CBEPXy BHW3», KOMA B Ka4ecTBe pacnopHom
CMCTEMbI MCMOMb3YIOTCS NOCTOAHHBIE AUCKU NEPEKPLITUI CTPosLIEerocs oGbekTa (CM. pucyHok 7.3). B nepuog
pa3paboTku KOTNoBaHa AUCKN NEPEKPLITUIA CNIEAYET yCTaHaBNNUBAaTh Ha BPEMEHHbIE UMK NOCTOSIHHLIE ONOPbI,
BbINOSHSIEMbIE U3 CTamNbHbIX UMK XEene300eTOHHbIX SNEeMEHTOB, OnMpaloLLmMXcs Ha cBato unu 6apeTTy (CM. pu-
CYHOK 7.5, @). Onopbl BbINOMHAKT C NOBEPXHOCTU 3€MNN napanmnesibHo ¢ YCTPOWNCTBOM OrpadeHust KoTno-
BaHa. lNpu COOTBETCTBYIOLLUEM pac4eTHOM 0BO0CHOBaHUKU cnocob «CBEpPXy BHU3» M03BONAET OAHOBPEMEHHOE
CTPOUTENBLCTBO 0OBLEKTA U BBEPX, U BHUS.

[onyckaeTca yCTpOMCTBO KOTNOBaHa KOM6VIHVIp0BaHHbIM cnoco6om, korga packpenneHue noCTtoAHHbI-

MW AMCKamu NepekpbITUiA NpeaycMaTpruBaeTCcs TONbKO MO NEePUMETPY KOTMOBaHa, a pa3paboTka rpyHTa LieH-
TpanbHOW 4acTU BbINOITHAETCA NO KNACCUYECKOW TEXHONOrUM (CM. PUCYHOK 7.4).

NN

[/
a 6

a — nnaH; 6 — ceveHune; 7 — noAnopHoe CoopyXeHue; 2 — onopa ne

PeKpLITUA; 3 — TexHonorMueckui Npoem:;
4 — nepekpbiTve

PucyHok 7.3 — CxeMa ycTpoWCTBa KOTIIOBaHa cnoco6om «CBEpXy BHU3»
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a — nnaH; 6 — ce4yeHue; 7 — NoaMopHoe CoopyxeHue; 2 — onopa nepekpuiTua: 3
;

— TEXHOMNOMMYECKUI NPoeM;
4 — nepekpbiTue poem,

PucyHok 7.4 — CxeMa ycTpoiicTBa KOTOBaHa CnocoGoM «CBepXy BHU3» no nepumeTpy KoTnoBaHa

7.2.13 Pac4eT BPEMEHHbIX UNK MOCTOAHHBIX OMOP AUCKOB NEpeKpbITHii crnegyer BbINOMHATL B COOT-
BETCTBUW CO CTPOUTENbHLIMW HOPMaMN NPOEKTUPOBAHWUSA KOHCTPYKumMIi u3 COOTBETCTBYIOLLIETO MaTepuana

®yHAaMEHTBI BPEMEHHbIX ONOP CrneayeT NpoeKTUPOBaTb Kak OTAEMLHO ¢ -
T0‘;|LI4Me CBauHbIe HAAQMEHTbLI B
cootBetcTBumM ¢ CI24.13330. ywA
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7.2.14 TpoeKTMpOBaHKE OMNOp CMNEAYET BbIMOMHATL C YYETOM UX OTKNIOHEHMIA NpW yCTaHOBKE B CKBA-
XKUHY. [1pK OTCYTCTBUM cneumanbHbIX yKasaHui B TEXHUYECKOM 3ajjaHum gonycTtumoe 3Ha4YeHue OTKNOHEHUN

cbyHaameHTa onopbl (cean, GapeTTbl) cneayeT NPUHUMATL COMTACHO 8.7. [lonyCTMMOE 3HaueHNe OTKIOHEHNS
onopeb! (CM. pucyHok 7.5, 6) cnieyeT ycTaHaBnNuBaTh B 3ajaHUU HA NPOeKTMpPOBaHUe.

a 6

a — roriepeyHoe ceveHue; 6 — NPofonbHOe CeveHne, OTKITOHEHNE oT BepTukany; 7 — Xeneso6eToHHas onopa

nepekpLITUSA; 2 — apMaTypHbIA Kapkac; 3 — onopa W3 CTanbHON Tpy6bl C XKere306eTOHHLIM 3anoNHEHUEM:;

4 — cranbHas ornopa nepekpbiTUs;, 5 — paboyas nnowyaaka; 6 — saceinka WeGHeM; 7 — OMOpHLIN CTOMWK;
8 — oTmeTka pa3paboTku; 9 — pyHAAMEHT OMOPbI; AS — OTKNOHEHWE OMopbi

PucyHok 7.5 — Cxema ycTaHOBKW OMOpb! 451 NEPEKpLITUA

7.2.15 Pacuert onop TpedyeTcs BbINOMHATL ANA NPOEKTHLIX CUTYaLIMIA, COOTBETCTBYIOLLIMX KAXKIO0MY 3Ta-
ny pa3paboTku KOTNOBaHa n nocneayowemMy (Mnm oHOBPEMEHHOMY) BO3BEAEHUIO NOCTOAHHBIX HECYLUMX KOH-
CTPYKUMI CTposiLLerocs obbekTa.

7.2.16 Tpu pacyere onop crnegyer KpoMe COGCTBEHHOTO BECa Y4YUTbIBATb TEXHONOTMYECKUE Harpy3Ku
Ha MepeKkpbITUA OT PasMELLIEHUS TEXHUKMN, CKITAA0B 1 T. N. HA KaXK4oM arane pa3paboTku KoTnoeaHa, onpeae-
nsieMble COrnacHO NPOeKTy opraHusauuu CTpOUTENLCTBA.

7.2.17 Pac4yeT u npoeKkTMpoBaHUe pacrnopHbIX AUCKOB NEPEKPLITUIA, UCMONb3yeMbIX Npu pa3paboTke
KOTrOoBaHa, crieflyeT BbIMOSHATL KaK MUHUMYM ANA ABYX NPOEKTHLIX CUTYaLU: Ans BPEMEHHOTO pacnono-
JKEHWUS OMOPHbIX KOHCTPYKLMIA U HArpy3oKk B nepuoa paspaboTkn KOTNOBaHA W ANs NOCTOSIHHOTO pacnono-
JKEHUSI HECYLLIMX KOHCTPYKLIMIA NPU dKCnnyaTauuu npoekTupyemoro obbekra. Ha Bcex atanax paspatoTtku
KOTNOBaHa He0OX0AMMO paccmaTpuBaTh COBMECTHOE AeliCTBUE FOPU3OHTANbHOIO AABNEHUA TPYHTA, NoA-
3eMHbIX BOA U BEPTUKANbLHOW HAarpy3ku OT COGCTBEHHOTO BECA U NONE3HbIX HAarpy30K, akTyarnbHbIX AN pac-
cMarpuBaemoro arana.

7.2.18 Pa3paboTky KOTNOBAHOB AOMYCKAETCSA BbIMNOMHATL MOAUMDULMPOBAHHBIM CMOCOOOM «CBEpXY
BHU3», KOTOPbIA Npeanonaraer ycTpoMCTBO PacnopHbIX AUCKOB NEPEKPLITUIA, ONMMPAEMbIX HA CTEHbI OrpaX-
JeHus KoTnoBaHa 6e3 yCTpOMCTBa NPOMEXYTOYHbIX ONOP. YCTOMYMBOCTb TAKUX KOHCTPYKLMIA B nepuoj pas-
paboTkn koTrnosaHa cneayet obecneuymBarb NyTEM YCTPOMCTBA BEPTUKAmbHbIX hepPM, HWKHUM U BEPXHUM
nosicaMmn KOTOPbLIX SABIISIOTCA AUCKU NEPEKPLITUIA, @ CTONKaAMMN U packoCaMn — WHBEHTaPHbIE CTanbHble ane-
MEHTbI (CM. PUCYHOK 7.6).
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1 — 06B5304HBIN NOAC; 2 — NoAkoc; 3 — packoc; 4 — CToMkKa; 5 — nepekpbiTUe (HUWKHUI NOAC); 6 — NepekpbiThe (BEPXHUN NOSC);
7 — TeXHOMorMyeckuii NpoeM; 8 — oTmeTKa paspaboTkyn; 9 — «CTeHa B rpyHTe»

PucyHok 7.6 — lNpumep ycTpolicTBa pacnopHbIx NepeKpbIThiA, paboTatowux no cxeme depmMbl

7.2.19 Tpn npoeKkTMpoBaHMN rMOKUX NOANOPHLIX COOPY>XEHUN B CRabbIX FPYHTaX ANA CHUKEHUSA Heob-
XOAMMOMN rNyOuHbI 3aAenkn B rPYHT JOMYCKAETCA B KAYECTBE KPEMneHUs NPUMEHSITb AUCKU UMKN OTAENbHbIE
MOMOCOBbIE FPYHTOLIEMEHTHbIE MACCUBbLI, YCTPanBaEMble HUXKE AHA KOTNOBaHa UMW NPOEKTHLIX NaHUPOBOY-
HbIX OTMETOK MO TEXHOMOrMM CTPYMHON LieMEHTAUUMN (CM. PUCYHOK 7.7). FTeomeTpuyeckue pasmepsl, rnybuHa
3anoxeHus n Tpebyemas MPOYHOCTb PACMOPHBIX FPYHTOLIEMEHTHBLIX MACCUBOB U 9/1EMEHTOB CleAyeT onpeae-
NATb pacyeTaMmu Ha OCHOBE UCMONb30BaHMA MOAENEeN CNNOLWHOW cpeabl. BMECTO rpyHTOLE@MEHTHbIX 3N1eMeH-
TOB [1I0MYCKaETCA YCTPOWCTBO PSAAO0B CBai, 6apeTT unu npumeHeHme ApyrMx METOAOB MOBLILLEHUS XapaKTepu-
CTUK FPYHTOBOIO MaccuBa.
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@ — nnaH; 6 — ceveHue; T — NOAMNOPHOE COOPYXeHHe; 2 — yKpenneHHbIN TPYHT 3adenku; 3 — pacrnopka

PucyHok 7.7 — CxeMa ycTpOWCTBa rPYHTOLIEMEHTHOIO MaccuBa B 30He 3afienku
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7.3 MpoeKkTUpoBaHUe aHKEPHbIX U Pa3rpyXaloWnX KOHCTPYKLUHA

7.3.1 TPYHTOBbIE aHKEPbI NPUMEHSIOT ANA KPenneHus NoAnOPHbIX COOPYXEHUIH Npu 3HAYUTENbHbIX
nepenagax OTMETOK NMPOEKTMPYeMOro penbeda, yCTPOWCTBE MOANOPHBLIX COOPYKEHUI Ha CKIMOHax Unu oT-
Kocax, HeobxoauMocTu paspaboTkm cBOBOAHOrO KOTNoBaHa (6e3 pacnopHO CUCTEMbI), HEBO3MOXKHOCTU UMK
HeLenecoo6pasHOCTU YCTAHOBKM PACNOPHOI CUCTEMBI U T. M. (CM. pUCYHOK 7.8). [poeKTupoBaHne rpyHTOBbIX
aHKepoB crieayeT BbINOSHATL B COOTBETCTBUM C TpebosaHuamu CIM 22.13330, CIM 248.1325800 n HacTos-
Liero noapasaena.

&
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[ NNANNRAN

a 6

a — ANA KpenneH1a NoANopHOro CoopyXeHNs; 6 — AMA KpenneHUs oTKoca Unu cknoHa; 7 — MoJnopHoe CoopyXeHue;
2 — IPyHTOBbIE @aHKepbl; 3 — NOBEPXHOCTb CKOMBXEHUA

PucyHok 7.8 — lMpumeHeHne rpyHTOBBLIX aHKepoB s KpenneHus

7.3.2 pyHTOBbLIE @HKepbl 4ONYCKAETCA NMPUMEHATHL B PasnUYHbIX BUAAX FPYHTOB, MPU 3TOM Hecywas
YacTb (KOpeHb aHKkepa) He AOMKHa pa3MeLLaTbCs B rPyHTaX, UMEeKoLWUX HU3Kue (PU3NKo-MexaHn4eckne xa-
pakrepuctukn (BCe BuAbI CrnabbiX rPYHTOB: UIbl, TOPMbI, FUHBI TEKYYEN KOHCUCTEHLIMK U T. 4.), TaKke He pe-
KOMeHAyeTca pasMeLLaTb KOpeHb aHKkepa B HACBIMHbIX TPYHTaX (32 UCKMIOYEHNEM NITAHOMEPHO YCTPOEHHBIX).
Onsa NnOCTOAHHbIX aHKEPOB HE A0MYCKAETCS PACMONOXKEHUE KOPHA TaKKE B CTPYKTYPHO-HEYCTONYMBBIX IPYHTaX
(npocapoyHbIX, HabyxawLwmx 1 np.).

7.3.3 [pyHTOBbIE aHKEPbl A0MYCKAETCHA NPOEKTMPOBaTh BPEMEHHbIMU UMK MOCTOAHHBLIMU.

MoCTOsIHHbIE aHKepbl NPEUMYLLECTBEHHO MPUMEHSIIOTCA B FPYHTax, He 06nagaloLmx peonoruieckumm
CBOWCTBAMM (CKamnbHble, MONyCKarnbHbIE), B KAYECTBE UMM B COCTaBE MPOTUBOOMON3HEBbLIX COOPYXEHUN, a
TaKKe B MPOYUX CNy4asix, KOraa yCTPONCTBO MHbIX YAEPXKMBAIOLLMX KOHCTPYKLMI A HEBO3MOXHO MU 9KOHOMMU-
Yyecku HeulenecoobpasHo. [N COOpyXeHUIi C NMOCTOSIHHBIMU FPYHTOBLIMW aHKEPaMmu, KOPEHb KOTOPbIX pac-
nonaraeTtcsi B rpyHTax, obnagatoLmx peoniornieckuMn CBOMCTBaMU, HE0GX0AMMO NpeaycMaTpuBaTb CUCTEMY
reoTEXHUYECKOrO MOHUTOPUHIA Ha BECb Nepuoj aKcnnyarTauum obbekTa.

B npouux crnyqasx pekoMeHAYeTCA NPUMEHATL BPEMEHHbIE aHKepbl. [pyu YCTPOWCTBE KOTNIOBAHOB Ha
rOpPOACKUX TEPPUTOPUAX B YCIOBUAX CTECHEHHOIN 3aCTPONKN BPEMEHHBIE aHKePbl PEKOMEHAYETCA NPOEKTUPO-
BaTb C M3BNeKaemoli CBOBOAHON TATONA.

7.3.4 o npuHUuuny paboTbl rPYHTOBLIE aHKEPbl AEMATCA Ha NPeABapUTENbHO HANPSXKEHHbIE U HEeHa-
npsraemble, co cBOBOAHON ANMHON unn 6e3 Hee (CM. PUCYHOK 7.9). MNpeaBapuTEnLHO HaNPSXKEHHbIE aHKEPSI
cnegyeT npegycmaTtpuBaTtbh B TEX Cryvasx, Koraa HeoOXoAUMMO CBECTU K MUHMMYMY AedbopMauun maccusa
TPYHTa UMM NPOEKTUPYEMbIX MOANOPHBLIX KOHCTPYKLMIA, A Talkke CHU3UTL BHYTPEHHUE YCUNUS B KOHCTPYKLUK
NoAMNOPHOro coopyxeHusi. [Ana BeIGOPKU TEXHONOrMYECKMX 3a30POB PEKOMEHAYeTCA npejycmarpuBaTte He-
6onbLuoe (3—>5 TC) NpeaBapuTEnibHOE HATSHKEHWE aHKepPHbIX TAr BO BCEX Crny4yasx.
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8— Co cB0GOAHOW ANMHO; 6 — Bes ©B0GOAHOI ANKHBI, T — NOAMOPHOE COOPYKEHUE; 2— OFONOBOK aHkepa, 3—Tara
aHkepa (csobogHan anuHa); 4 — TpeHwe no TPYHTY; 5 — KOpeHb aHKkepa (LeMeHTHoe Teno); 6 — TeopeTuyeckas
rpaHuLa Npu3sMbl akTUBHOTO AaBMEHUA

PucyHok 7.9 — Cxema rpyHToBOro aHkepa

7.3.5 Tlo cnocoBy usrotToBneHus TPYHTOBbIE aHKEPbI PA3aensatoTca (CM. pucyHok 7.10):

- Ha@ NHBLEKUMOHHBIE — (POPMUPOBAHME KOPHS TAKMX aHKEPOB NMPOBOAMUTCS MyTEM HATHETAHUS B COOT-
BETCTBYIOLLYIO 30HY LIeMEHTHOro pacTeopa noj BbICOKUM [aBreHUEM;

- @HKePbI Pa3pAAHO-MMNYNLCHOI TexHonorun (PUT) — cdhopmupoBaHme KopHsa (Mnu BCEro Tena) Takux
8HKEPOB BbINOJITHAETCA C YNIOTHEHUEM OKPY>KaloLLIEro rpyHTa nyTem 06paboTku cKBaXKUHbI NO pa3psiiHO-UM-
NyNbCHOW TEXHOMOTUM;

- @HKepbI C TepsiemMoii GypPoBOIA LUTAHIOW (MUKPOCBauU) — (hOPMUPOBAHUE TAKMX AHKEPOB BbIMOMHSETCS
nyTem 3abypuBaHus B rPYHT CTarbHOrO CTEPXKHS BUHTOBOTO NPOUNSA C TEPSIEMON OypoBOW KOPOHKON C Mo-
Cneayounm 3anosiHeHeM Terna aHkepa LeMeHTHbLIM pacTBOPOM, NOAaBaeMbIM Yepes conna Byposoin KOPoH-
K1; Takne aHkepbl 06bIY4HO HE UMEKT BbIPAXKEHHOTO KOPHS;

- aHKepbl C )OPMUPOBAHMEM KOPHA MO CTPYMHON TEXHONOTMM — YCTPOMCTBO TaKOro aHkepa B npeaenax
ANWHBI TAM BbINOJTHAETCA aHANOMMYHO aHKepy C Tepsaemon DypoBOW LUITAHIOM, a (DOPMUPOBAHUE €r0 KOPHSA BbINON-
HAETCA NyTEM HarHeTaHMsi LIEMEHTHOTO pacTBopa yepes creupanbHbie conna 6ypoBoi KOPOHKU MO BbICOKMM 4AaB-
NEHWeM; AaHHas TEXHOMOIVA MO3BOMAET YBENMUUTL JUAMETP KOPHA U €10 NpeaenbHOe CONPOTUBNEHUE MO FPYHTY.

a
1 — NOANOPHOE COOpyXeHWe; 2 — OTorNoBOK aHkepa; 3 — 30Ha, Haudonee noaBepXeHHan Koppo3uM;
1, — Tsra aHkepa; [, — kopeHb aHkepa (3aaenka)

PucyHok 7.10 — CxeMa KOHCTPYKTMBHbIX 3/1€MEHTOB aHkepa (a) n dopma ero KOpHeI7I~ B 3@BMCHMOCTH OT
cnocoba N3roToBMNeHNs:: 6 — MHBEKLMOHHbIE; 8 — aHkepbl PUIT; 2 — aHkepbi ¢ TepHeMOVIV6ypOBOI/I LUTaHroW;
8 — aHKepbl C TepAeMoli GYpOBO LUTAHTOW C KOPHEM, BBINOIHAEMBIM MO CTPYMHOM TEXHONOTMN
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7.3.6 B kayecTBE aHKEPHOMW TAMU rPyHTOBbIX aHKEPOB CreAyeT UCNOSb30BaTb BbICOKONPOYHbLIE CTasb-
Hble apMaTypHble CTEPXXHU, KAHATHYIO apMaTypy, cneuumanbHble NpounMpoBaHHble cTepxHU. Martepuan Tarm
aHkepa cneayeT BbIOUpaTb B 3aBUCMMOCTU OT KOHCTPYKUMM aHKepa, BOCMIPUHUMAEMOW UM Harpy3ku, yCroBum
BO3BEAEHUS M IKCNyaTauumu NOANOPHOTO COOPYXKEHUSI.

7.3.7 Ona npeaoxpaHeHUs MeTannM4Yecknx aHKepHbIX TAr TPYHTOBbLIX aHKEPOB OT KOPpO3uu cneayer
NPUMEHSITb Pa3nu4yHble BUAbI 3aLUMTbl B 3aBUCUMOCTU OT JKCMIyaTauMOHHOrO cpoka cnyxObl aHkepa. Mpu
NPOEKTUPOBAHWUMN AHTUKOPPO3UIHON 3aLLUMTLI 0CO00E BHUMAHUE CreAyeT YAensATb y4acTKy TAru OT OronoBka
aHkepa A0 rpyHTa, T. K. AaHHasA 30Ha bonee BCEro noaBepXeHa NEPUoAUYEcKOMY HaAMOKAHUIO U npoLeccam
KOppO3un (CM. pUCyHok 7.10).

AHTUKOPPO3UNHYIO 3aLUMTY NMOCTOSIHHBIX FPYHTOBbLIX aHKEPOB CO CTafIbHOW TArON Crneayer NpPoeKTUpo-
BaTb C YYETOM arpecCUBHOCTU NOA3EMHbIX BOA U FPYHTOB. B kauecTBe cpeaCTB aHTUKOPPO3MOHHOW 3aLlUUTbI
BO3MOXHO MCMNOMb30BaHWE 3aLUMTHOM 00OMNOYKM UMK YBENUYEHUE CEYEHUS TATU C YYETOM Pa3BUTUSA KOPPO3UK
B 3aBMCUMOCTM OT CPOKa 3KCNMyaTtauum aHkepa.

7.3.8 Npu npoekTMpoBaHWK IPYHTOBLIX aHKEPOB CreAyeT onpeaensTb:

- YUCIO M OTMETKU PACNONOXEeHUs1 SIpYyCOB aHKEPOB;

- YUCMO aHKepOoB B ApyCe U uX Luar;

- YINbl HAKNOHA K FOPU3OHTY U OPUEHTALMIO aHKEPOB B NNaHe;

- cBOOOAHYIO ANWHY aHKePHbIX TAr, 06ecneynBaioLLyio pasMeLLEHUE KOPHA aHKepa 3a npeaenaMu rpa-
HWLbI NPU3Mbl aKTUBHOTO AABMNEHMS;

- 3Ha4YeHWsa pPacyETHOW HarpysKu M ycunus npeaBapuTenbHOro HanpskeHus (BroKMpOBKM) AN KaXaoro
aHkepa;

- NpeaBapUTENbHYIO ANUMHY HECYLLEW YacTu aHkepa (KOPHA aHkepa, a npu ero OTCYTCTBUU — ANUHY
aHkepa), Tpebyemylo aAnsi BOCNPUATUSA MPOEKTHLIX YCUITUH;

- MecCTa Ans yCTPOWCTBA OMbITHLIX aHKEPOB, YNCNO NPOOHLIX UCTILITAHUI AHKEPOB U NOPSIAOK UX Bbl-
NOMHEHUA.

7.3.9 lMNpu pac4eTe CUCTEM IPYHTOBBIX aHKEPOB U OTAENbHLIX aHKEPOB HEOOXOAUMO pacCMaTpuBaTh Kak
MUHUMYM CReAYIOLLINE NPeaenbHbIe COCTOSAHUA U UX codeTaHus (cMm. Tabnuuy 6.1, nyHkT 16):

- paspyLueHue OrofioBka aHkepa, Bbi3BaHHOE ero gedopmavument unu Kopposueit;

- CPbIB MO KOHTaKTy KOPHA aHKepa C rpyHTOM;

- BblAepruBaHue Taru aHkepa u3 marepuana 3aaenku (KOpHs);

- paspblB TAMM aHKepa,;

- NoTepto 06Lei YyCTOMYMBOCTU COOPYIKEHUSA BMECTE C aHKEpaMu;

- ocnabneHue HaTshKeHUst aHKepa 3a cyeT 6ONbLUMX NepeMeLLeHNii TONOBHON YacTu, NON3y4ecTu u pe-
nakcauuun Hanps>KeHun;

- paspyLUeHne KOHCTPYKLWI, BbI3BAHHOE aHKEPHbLIMU YCUNTNAMMK,

- Hegonyctumble aecopmaLun, BbiI3BaHHbIE B3aUMOAENCTBUEM FPYNN aHKEPOB C FPYHTOM OCHOBAaHUS U
MPUMbIKIOLLIMMU COOPY>KEHUSAMMU.

7.3.10 TMpu BLIBOPE NPOEKTHLIX CUTYaLMIA, ANSA KOTOPbLIX CNeAYeT BbINONHATb Pac4eTbl FPYHTOBbLIX aHKe-
poB, CrneayeT y4uTbIBaTh:

- 0COBGEHHOCTY BO3BEAEHUS MOAMNOPHOIO COOPY>KEHUA U NOCNEA0BATENbHOCTL CTPOUTENBHBIX paborT;

- OXuAaemble cuTyauuu, BO3HMKAIOLME B NpoLecce CTPOUTENLCTBA M dKcnnyatauuu NOANOPHOrO Co-
OPY>KEHUS;

- NMpeaenbHbIE COCTOAHMSA, YKa3aHHbIE B 7.3.9, a TaKkKe UX CoYeTaHus;

- MPOrHO3UpyeMbI€ YPOBHU NOA3EMHbLIX BOA, & TAKKE HANOPbl B HWKHWUX FOPU3OHTAX;

- BEPOAITHOCTb TOFO, YTO IPYHTOBbLIN aHKEP NPU UCNLITAHUN NOKAXET HEAO0CTaTOYHYIO HECYLLYIO CNOCO6-
HOCTb UMK XECTKOCTb;

- BbIX0A U3 cTpoa nmoboro aHkepa (ocobas NPoeKTHana cutyauus);

- TEXHONOIMIO M NOPSAA0K YCTPOWCTBA AHKEPOB.

7.3.11 IMpu NpoeKTUPOBAHMM IPYHTOBbIX AHKEPOB CNEAYET yYUTbIBaThL TakUe NpoLEeCChl B MACCUBE FPYH-
Ta, KOTOPbLIE MOTYT NPUBECTU K CHUXKEHUIO HECYLLIEN CMOCOBHOCTU aHKEPOB UIN YBETNUYEHUIO HArPY3KNU HA HUX
(BOAONOHWXEHUE, YCTPOMCTBO NOA3EMHbIX BbIPAOOTOK, ANHAMUYECKUE BO3AENCTBUSA U MP.).

7.3.12 Mpwu BbINONHEHUM PAbOT, CBSI3AHHBIX C CYLLECTBEHHbIMW AUHAMUYECKUMU BO3AENCTBUAMMU Ha NO-
BEPXHOCTM rPyHTA B Mpeaenax ropu3oHTanbHON NpPoeKuun aHkepa (Hanpumep, AEMOHTaX CyLEeCTBYIOLLMX
30aHWI, NPOKNaaKka MHXXEHEPHbIX KOMMYHUKaUmi, pabota Bubponorpyxarenen, Apyrux BUOpaunMoHHbIX Me-
XaHW3MOB), CneayeT yuuTbiBaTh BMMSIHUE 3TOTO BO3AEWCTBMA HA NpeAenbHOE COMPOTUBIIEHWE aHKEPOB MO
TPYHTY.
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7.3.13 Tpu CMNBHOM Pa3NUYUN MHXXEHEPHO-TeONorMYeckux yCnoBuii B 30HE YCTPOICTBA KOPHEN TpyH-
TOBbIX aHKepOB (0COBEHHO Ha CKMOHAX M OTKOCax), a Takke npu GONbLUON NPOTSHKEHHOCTU aHKEPOB (Npo-
ekuusa B nnaHe Gonee NOMOBMHBI LIAra MHXEHEPHO-TEONONMYECKUX CKBAXXMH) NPU NPOBEAEHUU UHXKEHEp-
HO-TeonorMyecKUx M3bICKaHWN cneayer npeaycMaTpuBaTh BbIMOMHEHUE Pa3BeAOYHbIX BbIpabOTOK B 30HE
npeanonaraeMoro pacrnonoXeHus KOpHe aHkepoB. [pU HEBO3MOXXHOCTU HENOCPEACTBEHHOTO BbIMNOMHEHUS
U3bICKaHWI B 30HE MpeAnonaraembix KOPHEN aHKEPOB AOMYCKAeTCs UCNONb30BaHUE apXMBHbLIX MaTepuanos
no AAHHOMY Y4acTKy.

7.3.14 KoHCTpyupoOBaHWe rPyHTOBbIX aHKEPOB CreAyeT BbINOMHATL C YYETOM CReAyloLMX YKasaHWuii:

a) KOpeHb aHkepa cnefyeT yCTpaMBaTb HA TAKOM PAaCCTOSIHUM OT aHKEPYeMOW KOHCTPyKUMKU (Mnu mac-
CUBAa rpyHTa), NPU KOTOPOM MCKITIOYAETCH CHUKEHUE YCTOMUYMBOCTM 3TOW KOHCTPYKUMK (MNM Maccupa) OT BO3-
[encTBUSA aHKepa;

0) KopeHb aHkepa crnegyer ycrpamBartb Ha rnyOuHe He MeHee 4 M OT NOBEPXHOCTU IPyHTA;

B) KOPHM COCEAHUX aHKEePOB PEKOMEHAYETCA pacrnonaratb Ha pacCTOAHUU He MeHee 1 M Apyr OT apyra
B CBETY, €CNIM UHOE He 0BOCHOBAHO PACYETOM UMK UCTIbITAHWEM [CM. nepevncnerune a)j;

r) ecrnu pacCTosiHue Mexay OrosiloBKamu aHKepoB COCTaBMnseT MeHee 1 M B CBETY, pekoMeHayeTcsa obe-
CrneynBaTb MMHUMarnbLHOE PacCTOSIHUE MEXY KOPHAMU [CM. NnepeuncneHmne B)], U3MEHSS yron HaKnoHa aHke-
POB UIU UX ATUHY;

) eCrnn paccTosiHMe MeXay HecyLLe YacTblo COCEAHMX aHKepPOB B CBETY COCTaBNAET MeHee 1 m, cne-
AyeT NPOBOAUTL NPOBEPKY HECYLLIEH CNOCOOHOCTM NPOGHLIX aHKEPOB NPU UX FPYNMOBOM UCTLITAHUU, NPU 3TOM
YKUCMO AHKEPOB B rPyNne AOMKHO ObITb HE MEHEE TPeX LUTYK, 8 YCTPOUCTBO aHKEPOB BbIMOMHATL Yepes3 oAuH
C BO3BPATOM K NPOMEXYTOUHBLIM NMOCHE TBePAEHUS UHBEKLUUOHHOTO pacTBopa;

€) HeobXx0AMMO Y4MTbIBaTb BIUSIHME TPYHTOBLIX @HKEPOB Ha OKPYXXKAlOLME CYLLECTBYIOLLME UMN OfHO-
BPEMEHHO CTPOALLUMECH COOpYyXeHus; 6e3 cneumansHoro 000CHOBaHMA HE cneayer pacnonaraTb HECyLLyio
4YacCTb aHKEepPOB, YyCTpaMBaeMbIX B HECKanbHbIX TPYHTax, Noa pyHAaMeHTaMm CyLLECTBYIOWLMX 34aHUN, COOPY-
XKEHWUI U BOJOHECYLLMX KOMMYHUKALMIA, @ B Criy4asax, KOraa aTo HEBO3MOXHO, pacCTOSIHUE B CBETY OT KOPHA
aHkepa [0 (PYHAAMEHTOB COCEAHUX 34aHUIA UK NOA3EMHBIX COOPYXEHUI U BOAOHECYLLMX KOMMYHMKALUUN B
HecKarnbHbIX rpyHTax cneayeT NPUHUMAaTh He MEHEe 4 M B IMUHUCTBIX FPYHTaX TYronnacTUYHOW, NonyTeepaon
U TBEPAON KOHCUCTEHLUMMU U HE MEeHee 6 M B MPOYMX rpyHTax (UCKMOYEHUe COCTaBNSIOT COBPEMEHHbIE 34aHUA
Ha NMAUTHBIX UMK CBaWHbLIX PYHAAMEHTAX, KOMMYHUKALMU B 3aLLMTHBIX 000MOYKAX U Apyrue 34aHUa U KOMMY-
HUKaLUW, Mano4vyBCTBUTENbHbIE K YCTPOWCTBY aHKEPOB), NMPU 3TOM YCTPOWCTBO AaHKEPOB CNEAYET BbINOMHATbL
yepes 04MH C BO3BPATOM K MPOMEXYTOYHbIM NOCHe TBEPAEHUSA UHBEKUMOHHOIO pacTBopa;

) TAMM rPyHTOBBIX aHKEPOB Crieayer pacnonaratb Ha PacCTOSAHUM He MeHee 2 M OT (hyHAaMEHTOB 371a-
HUI OKPYXKAIOLLIEW 3aCTPONKN U HE MEeHee 1 M OT MHXEHEPHBIX KOMMYHUKALMIA B CBETY, NPYU 3TOM YCTPONCTBO
aHKepOB CrieayeT BbIMOSHATL Yepe3 O4MH C BO3BPATOM K MPOMEXYTOUHLIM MOCIIe TBEPAEHUS UHHEKLMOHHOTO
pactBopa;

M) KOPEHb aHKepa AOIHKEH BbIXOAWUTL 3a Npeaernsl NpU3Mbl aKTUBHOTO AaBIIEHUS HE MEHEE YeM Ha 1 M
(cM. pucyHok 7.11);

K) BO3MOXHOCTb PacrONOXEHUS rPYHTOBbLIX aHKEPOB 3a rpaHuLamu y4acTka CTpOUTENLCTBA Criegyer
COrnacoBbIBaTh C COBCTBEHHUKAMM COCEAHUX TEPPUTOPUIA;

1) NPy pacnonoXeHW rPyHTOBLIX aHKEPOB 3a rPaHuLiaMKU y4acTka CTPOUTENLCTBA CMNEAYET YUMTbIBaTh
BO3MOXHOCTb NEPCMNEKTUBHOTO OCBOEHUSI COCEAHUX TEPPUTOPMUIL;

M) Yron HakfoHa rPyHTOBbIX @aHKEPOB K FOPU3OHTY PEeKOMEHAYETCA npuHumaTth B npegenax 10°—30°,
6e3 cneumanbHoro 060CHOBAHUSI HE PEKOMEHAYETCH NMPUMEHSITh TPYHTOBbLIE aHKEPbI C YINoM HaknoHa Gonee
45° K TOpU3OHTY;

H) BO BCEX Clly4asx Npv NPOEKTMPOBAHUK FPYHTOBbIX aHKEPOB CrieyeT BbIOMpaTh TaKyl TEXHOMOMMIO 1
nocneaoBaTenbHOCTb UX YCTPOWCTBA, KOTOPas OKa3blBAET HAMMEHbLLUEE BIIMSIHUE Ha OKpYXXatoLLme Coopyxke-
HUS U TPYHTOBbIN Maccus.

7.3.15 lMpoeeaeHue paboT no yCTPONCTBY FPYHTOBbIX aHKEPOB N0 IKCMITyaTUPYEMbIMU COOPYXXEHUSMU
UM NOA3eMHbIMU KOMMYHMKaUUAMKN AOMYyCcKaeTcsa npu cobnogeHun ycnosui 7.3.14 n obasarensHOM npose-
JEHUN re0TEXHUYECKOTO0 MOHUTOPUHTa (CM. pasaen 12) 3a aechopMaumsaMm COOPY>KEHUIA U KOMMYHUKaLMIA, N0
KOTOPbIMU BbINOMHAKTCA aHKEPHI.

7.3.16 B npoekTe KpenneHws rpyHTOBbIMW aHKepaMu CreayeT ykasbiBaTb pPacYeTHbIe 3Ha4YeHUs Harpy-
30K Ha aHKEpbI, YCUIINE HATSXKEHUS, UCTIbITATENBHbIE HArpy3ku, LUar aHkepoB B FOPU3OHTaNbHOM U BEpPTHKATb-
HOM HanpaeneHusx, NPeanonaraemMyio pacyeTom AINMHY KOPHS.
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1—noano
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PHoe coopyxenne; 2 — KOpeHb ankepa; 3 — TeopeTuyeckan rpaHuLla
NPU3MbI aKTUBHOTO faBRenug

PucyHok —
Yy aHZéﬂ Pekomengyemoe PacnonoxeHne kopHelt rpyHTOBLIX
POB N0 OTHOLIEHUIO K MpUame aKTMBHOrO fjaBneHns

e GBS0 GO e o SIS CTERVT ST 10
GHKGPA G MMHHMATISHLIM W MaKCHMAT . KCMManbHO ecTKoCTM 3NemMeHTOB, MOAENUPYIOLLIUX

PEABAPUTENbHLIM HaTshkeHeM. [pn pacqeTe aHKepoB cneayer
y4uUTbIBaTL UX NOAATIIMBOCTL, & TaKkke NPeaBapUTENbHOE HaTSHKEHNE.,

7.3.18 Pac4eTHyI0 Harpyaky Ha rpyHToBbIlt aHKep P, UCMONb3yeMblit ANS1 YAEPKAHUS MOANOPHONO CO-
Opyﬂet“/'& AOMNYCKaeTCA OnpeaensTb Ha OCHOBAHWUU PELUEHUSI KOHTAKTHON 3a4auuM BIAMMOAEIHCTBUS NOA-
MOPHON KOHCTPYKLIMM N MPUMbIKAIOLLEro MAccuBa FPYHTA C yYETOM CTAAMIHOCTM Pa3paboTku KOTNOBaHa U
YCUNUA HaTAXEHUA aHKepa Unn ¢ MCNoNbL30BaHUEM YUCTIEHHLIX METOA0B. ONTUMANbLHOE YOUNUE HATSXKEHUS
Ans npeaBapuTeribHO HANPSHKEHHOTO IPYHTOBOTO aHKEPa CEAYET BbIUUCIIATL B X0/1€ UTEPALIMOHHONO pacyeTa
MOANOPHOTO COOPYXXEHUS1, NPEABAPUTENBLHO YCUNUE HATSHXKEHUS aHKepa PEKOMEHAYETCA NPUHUMATL PaBHbLIM
80 % npepnonaraeMoil PaCYETHO HArpy3Kku Ha aHKep.

7.3.19 MNpeaBapuTenbHyO BENUUUHY HOPMATUBHOTO 3HAYEHUSI CONPOTUBMNEHUSA BbIAEPTMBAHMUIO TPYHTO-
BbIX aHKepoB R,.. (NpeaenbHoe COnpoTUBMEHWE NO IPYHTY) Ha CTaauM NPOEKTUPOBaHUA AOMYCKAETCA Ha-
3HauaTb Ha OCHOBAHUU COMOCTABUMOTO OMbITA I PACHETOB. [lONYCKAETCA MCMONb30BATL METOAUKM pacyeTa
npeaBapuTENbHON BENTMYMHBI NPEAENBHOTO COMPOTUBNIEHUA aHKEPa Mo FPYHTY R,.,, NpeACTaBNeHHbIe B NpU-
noxennn J1. OkoHuaTenbLHOe 3HaueHue R, HeoGXoauMO ONPEAENsTh Ha OCHOBAHWM PE3yNLTaToB CTaTHe-
CKMX UCTbITAHUN NPOBHbIX aHKEePOB.

7.3.20 PacueTHasi Harpy3ka Ha rpyHTOBbIN aHkep Py, kH, He AOIDKHA NpeBblLaTh PACYETHOTO 3HAYEHUs

COMPOTUBNEHNS aHKepa BbIAEPrMBaHUIo R, g, KH:
Py<Ryq @1

_ (7.2)
rme Ra;d - Ra;k/ya'
COMPOTUBIIEHUIO MO TPYHTY AMNsi AHKEPOB, Y4UTLIBAIO-
eHna u yCJ'IOBVIﬂ pa60TbI, a TaKXKe CTeneHb OTBeT-
bt Mo Tabnuue 7.1.

30eCb Y, — YacCTHbIN k09(PHPULIMEHT HAAEXHOCTH NO
LM BO3MOXHbIE HEONAronpuATHbIC OTKINOH
CTBEHHOCTY BbIXOAA aHkepa U3 CTpos, npuHUMaeM
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Tabnuuya 7.1 — KoadpuLMeHTE HaAeXHOCTU ANS FPYHTOBLIX aHKepoB

MuHnMarnkeHas BenMumHa

Tn akkepa KoathbULMEeHTa HaAeXKHOCTH

Ya Yat

BpeMeHHbIe aHKepbl CO CPOKOM CJ'Iy)K6bI AOC AByX NneT. PaprLUeHVIe aHKepa He Bbl3bl-

BaET ONacHbIX NMOCNEeACTBUIA ANA OKPpYXatoLein MHPpacTPYKTYpbl U ntof e 1,50 1,10

MocTosiHHBIE U BpeMeHHbIe aHKepbl C ANUTENbHBIM CPOKOM JKCTnyaTauun. PaspyLue-
HWe aHKepa CBA3aHO CO 3HAYUTEMbHBIM PUCKOM ANSA OKpYXatolwen UHpacTpyKTypsl 1,75 1,156
1 6esonacHoOCTU Ntogen

[ns pacyeToB Ha ocoboe codeTaHne Harpysok 1,05 1,05

7.3.21 MMpu NpOEKTMPOBAHUN AHKEPHOW TAMM rPYHTOBOTO aHKepa MUHUMAIbHO TPeByemylo pacuHeTHYIO
NPOYHOCTL TAMM Ry (HECyLas CnocoBHOCTL aHkepa no marepuany Taru, kH) cneayer onpeaensts n3 coort-

HOLUEHUA
Py<Reglvap (7.3)

rae Ryy — pacdeTHas Harpyska, koTopas MOXeTt ObITb BOCMIPUHATA @aHKEPHOW TArON (onpeaenseTcs pac-
YETOM B COOTBETCTBMMW CO CTPOMTENbHBLIMWU HOPMaMM Mo NPOEKTUPOBAHMIO KOHCTPYKLUIA U3 COOT-
BETCTBYIOLLErO Marepuanay);
Yat — YaCTHbIN KOSPPULUEHT HAAEXKHOCTU NO COMPOTUBIIEHUIO MaTepuana TAru aHkepa, NnpuHUMae-
MbIli B COOTBETCTBUU C Tabnuuei 7.1.

Ecnu Tara aHkepa nogsepraeTcs UCMbITaHUAM Ha pacTsXeHue, To Rt; 4 CNeayeT HazHavaTb no pesynera-
TaM MCNbITaHUIA, NPU STOM AOMYCKaeTCA NpuHUMaThb B popmyne (7.3) Yat= 1,05.

7.3.22 B npoeKkTe aHKepPHOro KpenneHmsa AOmkHbI coaepXarbcst TPeGoBaHMA No NPOBEASHUIO NPOOHbIX,
KOHTPOTbHbLIX U MPUEMOYHbIX UCMbITAHWIA FPYHTOBbLIX aHKEPOB.

Mpo6HbLIE MCMBITAHWA TPYHTOBBIX aHKEPOB CreayeT NpoBOAMTbL ANS ONPEAEneHus X Hecywwen cnocoo-
HOCTU B Haubonee xapakTepHbIX WHXEHEPHO-IeoNorM4ecknX YCrnoBUAX HA MakCUManbHO BO3MOXHYIO pas-
pYLLAIOLLYIO Harpy3ky, onpeaensemMyo MUHMManNbHOW U3 ABYX BENUYUH: NPeaensHoe CONPOTUBIIEHNE aHKepa
No rpyHTY 6e3 KO3(PPULMEHTOB HAAEXKHOCTM UMK NMPOYHOCTLIO MaTepuana aHkepa ¢ k0athULIMEHTOM HaEX-
HocTu 1,05 Ha pa3pbiBHOE yeunue. [ins kaxxaoro Apyca rpyHToBbIX aHKEPOB MPOEKTOM PEKOMEHAYETCA npeay-
CMaTpuBaTb HE MEHee Tpex MPOOHLIX UCMbITAHUI MPU YCIIOBUU HAXOXOEHUSI KOPHEN OJHOTO AApyca B OAHOM
WHXXEHEepPHO-re0n0rMYeckoM areMeHTe.

KOHTPOmnbHbIE UCMbLITAHWA TPYHTOBbLIX aHKEPOB CneayeT NPOBOAUTL ANA NPOBEPKU NMPABUILHOCTU NpU-
HATBIX B NPOEKTe KOHCTPYKLUIA U TEXHONOIMM YCTPOWCTBA aHKEpPOB Ha Harpysky, B 1,5 pa3a npeBbILLAIOLLYIO
pacYEeTHYIO Harpy3ky Ha aHkep. KOHTPOmMbHBEIM MCMBLITAHUAM pekomeHayetca noasepratb 10 % or obero
ymncna aHkepoB (KaXabli AECAThIN aHKep).

MpuemMoYHble UCMbITAHUA TPYHTOBbLIX aHKEPOB MPOBOAAT B XOA4E UX HaTSHXKEHMA ANS NPOBEPKU MX IKC-
nnyarayumoHHON NPUroAHOCTU Ha Harpysky, B 1,25 pasa npesblLUaIOLLYI0O PacYETHYIO Harpy3ky Ha aHkep. [Npu-
€MOYHbIE UCMbITAHWA CregyeT NPOoBOAUTL ANA BCEX aHKEPOB, KPOME TEX, HA KOTOPbIX Oblnu NPOBEAEHbI KOH-
TPOSbHbIE UCMbLITAHUS.

7.3.23 [Ans aHKEpHOrO KpenseHusi NOAMNOPHLIX COOPY>XXEHUN AOMYCKAETCA NPUMEHSATL aHKEPHbIE LUMYH-
Tbl, CBau, COCeAHUE COOPY>KeHUs (NpU COOTBETCTBYOLLEM 06OCHOBaHWM), Pa3rpy304HbI€ NAUTbI U T. N. (CM. pU-
CYHOK 7.12).

7.3.24 AHKepHble cBau, NNKUTLI U Apyrue nogoOHbIe KOHCTPYKLUKM UCNOMb3YIOT B KAYECTBE BPEMEHHOTO
UM NOCTOSIHHOTO KPEMeHus ANns NOAMOPHbLIX COOPYXEHWUN, yAepKUBaloWMxX HeBONbLUOK nepenaj rpyHTa,
Korga A4ns ux yctTom4MBOCTU AOCTATOMHO YCTPOWCTBA OAHOrO sipyca KpenneHus. flonyckaeTca ucnonb3oBaHue
aHKepHbIX CBaW C MHOTOSIPYCHbIM KpenneHneM, HO B DONbLUMHCTBE CryyYaeB 3TO 9KOHOMMYECKM HeLenecoo-
6pa3sHO UNKU COMPsHKEHO € TEXHONOrMYECKUMMN TPYAHOCTAMMU.

7.3.25 AHKepHble CBau UNW NAUTbI NpeacTaBnsaoT coboi HecyLwmii anemMeHT (cBasi, LNyHT, 6anka, dyH-
JaMeHTHbI OnoK 1 T. N.), yCTpanBaemsblin Ha HEKOTOPOM PACCTOAHUK OT @HKEPYEMOTO COOPYKEHUSA, COEUHEH-
HbIl C aHKEPYEMbIM COOPYXXEHUEM TArON (CM. pUCYHOK 7.12). Mpu NPOeKTMPOBaHNKN NOAOOHbLIX KOHCTPYKLMIA
HEOOXOAMMO YYUTbIBaTb rabapuTbl CTPOUTENLHOW NMOLAAKU, BPEMEHHbIE AOPOrU, Mecta CKnaavpoBaHus
marepuarnoB U T. M.

7.3.26 HecyLumii anemMeHT aHKEPHOIi CBau AOMNYyCKAeTCA yCTpamBaTh B MIOObIX FpyHTaX, 38 UCKMHOYEHNEM
cnabbIX MUHUCTbIX, NPOCAA0UHbLIX, HabyxaloLLmX, OpraHOMUHEpParnkHbLIX U OPraHUYECKnX.
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7.3.27 PacyeT n npoekTUpoBaHne HECYLLMX 3NEMEHTOB aHKEePHbIX CBaW W NNUT cneayeT BbINOMHATb CO-
rnacHo CI 22.13330, CM 24.13330 1 pasgeny 6 HacTOALLEro cBoaa npaswun.

7.3.28 AHKepHble TAru crnegyer pacCyUTbIBaTh COFMACHO CTpouTenbHbLIM HOPMam NPOEKTUPOBaHUSA ANA
COOTBETCTBYIOLEro Marepuana. [ins BbIOOPkM TEXHOMOTMYECKUX 3a30POB NMPOEKTOM CrieAyeT npesycMaTpi-
BaTb NPEABAPUTENLHOE HATSHKEHUE aHKEPHBIX TAT.

7.3.29 Ucnonb3osaHue B KaYECTBE AHKEPHBIX KOHCTPYKLMIA 3NeMeHTOB COCeAHUX COOPY>KEHUI AOIDK-
HO GbiTb 0GOCHOBAHO COBMECTHBLIM PacueTOM 060MX KOHCTPYKLII ¢ TPYHTOBLIM MaccuBom. Mo pesynsratam

pacueta ycunusa u aecopmaumn KOHCTPYKLMIA COCEAHET0 COOPYXEHUS HE AODKHbI npeBbIWaTh 4ONYCTUMbIX
3Ha4YeHun, yCTaHOBNEHHbIX CIM 22.13330.
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@ — aHkepHas cBasi, 6 — aHKepHas NNUTa; 6 — aHKepOBKa 3a COCEJHEEe COOPYKeHWe; & — paarpy3ouHas
nnuTa; 7 — noAnopHoe coopyxeHue; 2 — NpusMa akTUBHOTO AABNEHUS; 3 — aHKepHas TAra; 4 — aHKepHas
cBas; 5 — aHkepHas NnuTa; 6 — NOAMNOPHOE COOPYXEHUe COCEAHETo 3AaHNs; 7 — pasrpy3ouHas NauTa

PuncyHOK 7.12 — AHKepHbIe 1 pasrpyxatoLe KOHCTPYKLMK

7.3.30 B kauecTse kpenneHusi NoOANOPHOTO COOPYXKEHUS OMYCKAETCA NPUMEHSTb Pa3rPy30UHbIE MIMThI,
KOTOPbI€ BLIMOMHAIOTCS C LIEMbIO CHINKEHUA BHYTPEHHNX YCUNUIA B KOHCTPYKLIMM NOAMNOPHOTO COOPYXEHUS! MyTeM
€o3/aHNA 0GPaTHOTO U3rMGAIOLLIETO MOMEHTA (CM. PUCYHOK 7.12, 2). [INA onpeaeneHus 4aBneHns Ha noanopHoe
COOPYXXEHNE G pasrpy304HOI NNUTOI 0NYCKAETCA UCNOMb30BATL METOAUKY, NPUBEAEHHYIO B NPUNOXEHUM E.

8 KoHcTpyupoBaHue noAnopHbIX COOPYXKEHUA U KOHCTPYKLMI KpenmeHus
8.1 O6wue ykasaHusa

8.1.1 PasmeLueHne noanopHbIX COOPYXEHUN U BLIGOP UX FEOMETPUIECKUX NapaMeTpPOB CreayeT HasHa-
4aTb C y4ETOM:

- penbed)a MECTHOCTY;
- TPaHuUL y4yacTka CTPOUTENLCTBA;
- Hanu4us Cyu|ecTBYIOLLMX JOPOT, COOPYXEHWUI U MHXEHEPHBIX KOMMYHUKALWIA,
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- BO3MOXHOCTU pasmeLLEeHNUs CTPOUTENBHOW TEXHWUKW B NMPOLIECCE YCTPOWCTBA KOHCTPYKLIMIA;

- BO3MOXXHOCTU YCTPOINCTBA MOHTa)HbIX NIOLLAA0K U NNOLWAA0K CKNaaMpOBaHus;

- HanpaeneHus PUNLTPaLUOHHbIX MOTOKOB B FPYHTOBOM MacCCUBE.

8.1.2 MpoeKkTUpOBaHNe NOAMOPHbIX COOPY>KEHWI BONN3U CYLLIECTBYIOLLUMX 30aHUI, COOPYXXEHWUIA U UHXKE-
HEPHbIX KOMMYHUKALMIN HEOOXOAUMO BbINOMHATL C YYETOM:

- rabapuToB NPUMbIKAIOLWMUX COOPYXKEHUIA, B T. Y. C YYETOM KOHCTPYKLIMIA MX YCUNEHUS U UHXXEHEPHbIX
KOMMYHUKaLWNA;

- BO3MOXXHOTIO BITUSIHUSA HA OKPY>KAIOLLYYIO 3aCTPOIKY M UHXEHEPHbIE KOMMYHUKaLUK;

- TEXHONOrNYeCKnx 0CobeHHOCTEN paboThbl U raGapuToB NMPUMEHAEMON CTPOUTENBHON TEXHUKU, TEXHO-
NOrnyecKkux 3a3opos;

- HeoGX0AMMOCTM YCTPOMNCTBA BCNOMOraTenbHbIX KOHCTPYKUMIA (dhopLuaxT).

MpumevyaHue — 3a UCKNIOHEHWEM cnelnanbHo 060CHOBAHHBIX Cly4YaeB, paccTosHe mexay Haubonee Bbl-
CTynatoLeit YacTbio CTPOUTENbHOW MalUMHbI ANS YCTpocTBa MOKUX NOANOPHLIX COOPYXEHUA (Hanpumep, Bpallarens
Unu «cTonax) u Havbonee BeICTYNaOLE YacTbio Brn3nexallero CyLLECTBYIOLLEro COOpYXeHNs B Npejenax BeICOTHl pa-
60Tbl CTPOUTENBHOW MalLMHbI (KpbILW, GankoHa, KapHU3a, NOoAOoLWBLl PyHAaMeHTa) pekoMeHayeTcs npegycmarpusarb
He MeHee 500 MMm.

8.1.3 Cnepyer pa3nuyatb NOCTOSIHHbIE W BPEMEHHBIE MOANOPHbLIE COOPYXEHUs. BpemeHHble noa-
MOPHbLIE COOPY>KEHUSI UMEIOT OFPaHUYEHHbIN CPOK CRyXObl U UCMONb3YIOTCA HA BPEMSI CTPOUTESbHBIX pabor
(06bI4HO MeHee AByX NeT). K HUM MOTYT BbIABUraTLCS NOHWKEHHbIE TPEOOBAHUA B YAaCTW MX AHTUKOPPO3UITHON
3aLUUThI, TPELLUMHOCTOMKOCTU U JONTOBEYHOCTH.

MpY NPOEKTUPOBAHWUI MOCTOSIHHBIX NOAMOPHBLIX COOPYXEHWUI HEOBX0AUMO NpPEeAyCcMarTpuBaTh UX aHTU-
KOPPO3WiiHYIO 3aluUTy Mnn apyrue meponpusatus, obecneuusaiome 6e3onacHylo aKCnyarauuio B Te4eHue
PacYETHOro cpoka Cry»0bl COOPYXEHUSA.

8.1.4 Tpu NpOEKTUPOBaAHUM NOCTOSAHHBIX MACCUBHBIX U YTONKOBLIX NOAMNOPHLIX CTEH CreayeT npeaycma-
TpUBaTb YCTPOMCTBO Ae(OPMALMOHHBIX M TEMNEPATYPHO-YCaA04HbIX LWBOB cornacHo 6.3.11.

YCTpoiicTBO AehOpPMAaLMOHHBIX U TEMNEPATYPHO-YCAA04HbIX LUBOB B MOCTOSIHHBIX TMOKUX MOAMOPHbLIX
COOpYXeHUsX B GONMbLUMHCTBE Cny4yaeB He TpebyeTcs, T. K. LUBaMKU ABASAIOTCA CThIKM MEXY 3axBaTkaMu, CBa-
AMU WU APYTUMW 3rieMeHTamu NOANOPHOTO COOPY>KeHUA. VICKIIOYEHMs1 COCTaBNAIOT 00BA30YHbIE UNKU pacnpe-
JenuTenbHble Nosica, a Take cneuuanbHO 060CHOBaHHbLIE Cliydau, HanpuMep TPaHCMOPTHLIE COOPYXEHUSA,
paboTaloLune Ha OTKPbITOM BO3AyXe B YCNOBUAX 3HAYUTENBLHOIO nepenaaa temnepartyp (cM. pasaen 10), noa-
MOPHbIE COOPYXKEHUS, BO3BOAUMbIE B CENCMUYECKU ONACHbIX PaioHax, B panoHax ¢ pacnpocTpaHeHuem cna-
ObIX U CTPYKTYPHO-HEYCTONUUBBIX TPYHTOB (CM. pasgen 11) uT. n.

8.2 KOHCTPYKTUBHbIEe TPe6GOBaHUA K NOANOPHBLIM COOPYXEHUAM, NOrpyKaeMbiM 3a0MBKOW,
BOaBfIMBaHMeM, BUGPONOrpyKeHneMm, 3aBUHYMBAHNEM U T. .

8.2.1 lMorpyxeHue aneMeHTOB NOAMNOPHbIX KOHCTPYKLUMIA 3aOUBKOWM, BAABNUBAHUEM, BUGPONOTPYXEHU-
€M, 3aBUHYMBAHWEM U T. N. CNIEAYET NPOBOAUTL NPEUMYLLECTBEHHO HA CBOBOAHOI OT 3aCTPOWKN TEPPUTOPUN.
MpuMeHeHne 3abMBKM UNM BUBPONOTPY>KEHUA NPU YCTPOMNCTBE NOANOPHLIX COOPYXEHUI BOAN3N okpyxatowwen
3aCTPOiKN BO3MOXHO TOMbKO MpU COOTBETCTBYIOLEM 060CHOBAHUM — HEOOXOAMMO OLIEHUTL ONACHOCTb Au-
HaMWU4eCcKux U BMOpaLMOHHbIX BO3AENCTBUIA, UCXOAA U3 BO3MOXHOIO MX BAMSIHUA Ha Aedopmaunmn rpyHTos
OCHOBAHMI, CTPOMTErNbHbLIE KOHCTPYKUUM, TEXHONOrMYeckue npubopbl u obopyaosaHune. Ons onpeaeneHus
napamMeTpoB 3TUX BO3AENCTBMII crieayeT npeaycMaTpuBaTb OMbiTHbIE paboTbl C U3MepeHnem subGpauun un
OLEHKOW ux gonyctumoctu cornacHo CM 24.13330 nnu ncnonb3oBarb CONOCTaBUMbIN ONbIT.

8.2.2 B npoekTe cneayeT onpeaensiTe BO3MOXHOCTb MPUMEHEHUSA LONOSIHUTENbHBLIX Mep, obnervaio-
LMX MOrpy>XEHUE JMEMEHTOB NOAMOPHOrO COOPYXEHUSA (Hampumep, YCTPOINCTBO NMAEPHBIX CKBaXMH), Npu
3TOM CrneayeT y4uTbiBaTb BO3MOXHOE BIIUSTHUE TAKUX TEXHOMOTMYECKUX MEPONPUATUIA Ha OKpyXaloLlue co-
OPYXXEHMUS.

MpuMmevyaHue — [N CHIKEHUS TEXHONOMMYECKOro BIIUSHNA BMeCTO BYPeHWUS NnAepHLIX CKBaXXWH PEKOMeH. Y-
€TCH NPUMEHSTb PaspbiXIEHNE rPyHTa MyTEM 3aBUHYMBAHUS U BbIBUHYMBAHUSA LUHEKa 6e3 BEIeMKU rpyHTa Uiu npumeHe-
Hue 6e3onacHbIX METOAOB MOTPYXKEHUS ANEMEHTOB NOLMNOPHOrO COOPYXeHUs [Hanpumep, MeTofa HenpepLIBHOMO NoMoro
WwHeka (HML), 6ypenue nog obcagHow Tpy6oi, NOA FUHUCTLIM MW MMHOLEMEHTHBIM PacTBOPOM].

8.2.3 [Mpu NpoeKkTMpoBaHUK BPEMEHHBIX MOAMOPHBLIX COOPY>KEHUIA AONYCKAETCS UCMONb3oBaHue ObiB-
wero B ynotpebnexum merannonpokara npu ycrnoBum COOTBETCTBUSA (DaKTUYECKUX reOMETPUYEeCKUX napame-
TPOB U MEXaHWUYECKUX XapaKkTEPUCTMK UCNOMb3yeEMOro marepuana Tpeb0oBaHUAM MPOEKTHON AOKYMEHTaLUK,
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YTO [10IDKHO BbITb NOATBEPXKAEHO aKKPEAMTOBaHHOM naboparopuen AnA Kaxaon napTum marepuana, 40CTaBs-
NAEMOr0 Ha CTPOUTENLHYIO NOLLAAKY.

MpumeHeHne ObiBLUMX B ynoTpebneHnn marepnanos A5sl yCTPOWCTBA NOCTOSIHHbIX MOAMOPHbLIX COOPY-
JKEHUI He JonycKaeTcs.

8.2.4 Tpu NOrpy>XeHUN 9NEMEHTOB METaSNIMYECKUX NOANOPHBIX COOPYXEHUN CTbIKOBaHWE UX COCTaB-
HBbIX YacTel A0NYCKaeTCs BbINOMHATL HENOCPEACTBEHHO HA CTPOMTENbHON nnowaake. CTelkoBaHWe cnegyet
NpoBOAMTL NPEUMYLLECTBEHHO HA CBapKe C UCMONb30BaHUEM METanNUYeckux Haknagok (CMm. pucyHok 8.1).
Ha ka)gom norpyxaemomM arieMeHTe crieqyeT npeaycmarpusarb He 6onee AByX CTbIKOB, €CIU TEXHONOruye-
CKUMU pernameHTamm He 000CHOBaHO MHOE.

8.2.5 CTbIKOBKY HECYLLMX NEMEHTOB NOANOPHOIO COOPYXEHUSA cneayeT BbINMONHATL Bpasdexky. CTbiku
Ha COCeAHUX AneMeHTaxX AOIkHbI ObITb pa3BeaeHbl No BbICOTE HE MEHee YeM Ha 2 M (2000 MM), yCTPOMCTBO
CTbIKOB B OAHOM YPOBHE MO NEPUMETPY COOPYXEHUSA HE AoNyCcKaeTcs (CM. pUCYHOK 8.1). YCTpPOMCTBO CTbIKOB
B MeCTax MakCMManbHbIX M3rnbaloLLmMx MOMEHTOB HE AOMYCKAETCs.

8.2.6 N3BneyeHue anemMeHTOB NOAMNOPHbLIX COOPY>KEHUI BONMU3N CYLLECTBYIOLLMX 3,aHUIA, COOPYXXEHUI
1 UHXXEHEPHBIX KOMMYHUKALMIA (B T. 4. CTPOALLUXCSH) AOMYCKAETCA TOMbKO NPU NPOBEAEHUM OMbITHLIX PaboT U
COOTBETCTBYIOLEM 0DOCHOBAHUN.

M3BneyeHne aneMeHToB NOANOPHLIX COOPYXXEHUIA n3 TPyD, pacnoNOXeHHbIX HA PaCcCTOSAHUN MEHee 5 M
B CBETY OT 34aHWUI, COOPYXXEHUA U UHXEHEPHbIX KOMMYHUKALMIA (B T. Y. CTPOSILLIUXCS), AONYCKAETCA TOMbKO
npu ycrnosuu paspaboTkn TEXHONONMYECKOTO pernaMeHTa no AaHHoMy BuAy paboT ¢ ykasaHueMm meponpus-
TUIA, UCKITHOYAIOLLMX BO3MOXKHOCTE CBEPXHOPMATUBHLIX AedopMaLimnii BrU3KO pacnonoXeHHbIX COOPYXEHUN.
B npouecce ussneyeHus Tpyb cnegyert npegycmarpuBarb HENPEepbIBHbIN re0TEXHUYECKMIA MOHUTOPUHT 3a Ae-
dhopmaLmAMn 3TUX COOPYKEHUM.
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a — pacriofioXeHne CTLIKOB NO BLICOTE 3MIEMEHTOB MO MEPUMETPY COOPYXEHUA; 6 — npuUMep CTblka
MeTasINYeckoro aneMeHTa; 1 — CTbIKW SrIEMEHTOB; 2 — CTafbHble dNeMeHTbI NOAMOPHOTO COOPYXEHUS;
3 — 0Cb MOAMNOPHOTO COOPYXeEHUS; 4 — CThIKyEMble 3NeMeHTbI; 5 — NNacTUHbI CTbIKa

PucyHok 8.1 — CxemMa CTLIKOBKU CTarbHbIX aNeMeHTOB NOAMNOPHOIo COOPYXeHUA
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8.2.7 MNopnopHble COOpPYXeHUs n3 TpyO cneayert BbINOMHATL C 3arnofIHEHMEM UX BHYTPEHHEN NOMoCTH
necyaHbIM UKW rPaBUIAHLIM TPYHTOM, TOLLMM GETOHOM, LIEMEHTOM U T. . [pu COOTBETCTBYIOLLEM 060CHOBaHUN
[ONYyCKaETCA BLINONHATL 3aNOMHEHUE NONOCTEN MECTHLIM FPYHTOM.

8.2.8 MoanopHble COOPYXEHUSA N3 OTAENbLHLIX MEMEHTOB CrIEAYET BbIMOMHATL C YCTPOWCTBOM Mexay
HUMK 3aBKpKK, KOTopas aomkHa obecnednBaTb HEOOXOAUMYIO YCTOMYMBOCTb FPYHTA MEXIY SNIeMEeHTaMun nog-
MOPHOTO COOPYKEHMS HA BECh CPOK €ro 3Kcrnyatauuu. [lonyckaercs ycTpoicTBo 3aBUpku U3 AOCOK, MeTan-
NMYecKoro nucTa, HabpbI3r-6eToHa, LEMEHTHOro pacTBopa No CETKE, U3 CBal, FPYHTOLEMEHTHBIX SNIEMEHTOB
U T. N. (CM. pucyHok 8.2). OTcyTcTBME 3abUPKKU 4ONYCKAETCA B YCTOMUMUBBLIX HEBOAOHACHILLEHHBIX FPYHTaX npu
Hanu4yMm COOTBETCTBYIOLLET0 060CHOBaHMUS.
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a — JepeBAHHas; 6 — MeTannuyeckas; 8 — U3 HabpbI3r-6eToHa; 8 — W3 rPYHTOLIEMEHTHbIX 3NeMeHTOoB; 1 — AepeBAHHAA A0cKa,
2 — cTankbHoW yronok; 3 — meTtannuyeckas nnactuHa; 4 — cBapHon LOB; 5 — apMaTypHas ceTka; 6 — HabpbIsr-6eToH;
7 — IPYHTOLeMEHTHbIE aneMeHTbl

PucyHok 8.2 — Cxema ycTpoiicTBa 3abupku

8.2.9 lMpoekTMpoBaHne NOCTOSAHHLIX MOANOPHbLIX COOPYXEHUN U3 LUNYHTA TUna «JlapceHy» unu aHano-
TMYHbIX TUMOB CreayeT BbINOMHATL C y4ETOM 0becnevyeHusi BOAOHENPOHMLIAEMOCTU KOHCTPYKLUUKU B NEPUO] ee
aKcnnyaTaumm, ecrnm TEXHUYeCKMM 3aJaHUEeM HE OTOBOPEHO UHOE.

8.3 KOHCTpyKTMBHbIE TPe60BaHUA K NOANOPHBLIM COOPYXXEHUAM, BbINOMHAEMbIM CNOCOGOM
«CTeHa B rpyHTe»

8.3.1 YcTpoicTBO NOANOPHLIX COOPYXEHUMN, BbINOMHAEMbIX CNOCOOOM «CTEHA B rPyHTE», A0NYCKaeTCA
BO BCEX BUAaX rPYHTOB, B pAae cny4aes Tpebyerca pa3paboTka cneunanbHbIX NOAroTOBUTENbHBIX Meponpu-
atun (cm. 8.3.3—8.3.5, 11.4.12).

TonwmHa u rnybuHa «CTEHbl B FPYHTE» MOXET ObiTb OrpaHMuYeHa BO3MOXHOCTAMM MPUMEHAEMbIX
3eMNeponHbIX MexaHu3sMoB. HanGonee 4acto ucnosnb3yemble TOMLUUHBLI «CTEHbl B PYHTE» COCTaBnAloT
600—1000 mm. MOHONUTHBIE Xene300eTOHHbIE «CTEHbI B FPYHTE» TOMWMHOW MeHee 600 MM aonyckaerca
NPUMEHATb TONbKO NPU YyCNoBunu pa3paboTku TEXHONOMMYECKOro pernameHTa Ha 6eTOHMPOBaHUE C yKazaHUeM
MEPONPUATUIA, rapaHTUPYIOLLIMX KAY€CTBEHHYIO YKNaaKy u TBepaeHne 6ETOHa B KOHCTPYKLMK.

YCTpoiicTBO TpaHLuen rmy6buHon meHee 4 M Ans BO3BEAEHUSI KCTEHbI B TPYHTE» B GOMbLUMHCTBE Cry4YaeB
3KOHOMMYECKU HeLlenecoobpasHo.

8.3.2 Pa3paboTKky rpyHTOBbIX BbIpabOTOK ANA YyCTPOMCTBA «CTEHbI B rPYHTE» (TpaHLUen) cneayeT Bbl-
NOMNHATL MO/, 3aLLMTON TUKCOTPOMHOIO PacTBopa, yAEepPXMBAIOLLEro CTEHKM TpaHLeun oT obpyLueHus. B kave-
CTBE TaKMX pacTBOPOB CrnefyeT UCNOSb30BaTb BOAHLIE PACTBOPbI BEHTOHUTOBLIX [MUH, MONUMMEPHO-6eHTO-
HWUTOBbIE U NONIUMEPHbIE PacTBOPbI. MNOTHOCTL YMCTOTO MMHUCTOTO pPacTBOpa creayeT NPMHUMAaTL PaBHON
1,03—1,08 r/cM3, NNOTHOCTb YUCTOrO NONUMEPHOTO pacTeopa — 1,01—1,02 r/iomS. Kpome nnotHocTH, TUKCO-
TPOMNHbIE PACTBOPbI XapaKkTEPU3YIOTCA eLle paaoM nokasarenen (BA3KOCTb, KWCMOTHOCTb, UMLTPAT U T. n.),
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noabupaemMbix B npoekte npoussoactea pabot (MMP) B 3aBUCUMOCTU OT UHXEHEPHO-TEONOTMYECKUX YCno-
BMIA CTPOUTENMbLHOW NMOLAAKA M NapaMeTpoB NPOEKTUPYEMON KOHCTPYKumK. B npoekTe npoussoacTea pabot
(MNP) cneayet npegycmatpuBaTh 06a3aTeNbHYO 3aMEHY UNK PEreHepauunio TMKCOTPOMHOIO pacTeopa nepeg
OeToOHMpOBaHMEM 3aXBaTKU.

8.3.3 lMNpumeHeHne cnocoba «CTeHa B IPYHTE» MOXET ObITb OFPAHWYEHO HANUYMEM HEYCTOWUMBLIX
TPYHTOB (BOAOHACLILLEHHbIX NECKOB C NIbIBYHHbIMW CBOWCTBaMM, UOB), TPYHTOB C KABEPHAMMU U MYCTOTaMM,
TPELUMHOBATbIX CKamNbHbIX MOPOA, PbIXIbIX HACBIMHLIX FPYHTOB, KPYMHOOONOMOYHbIX BKIOYEHUI (BanyHOB, 00-
FIOMKOB CTPOMTESbHbIX KOHCTPYKLMIA, CTapbiX PyHAAaMEHTOB), NOA3EMHBIX KOMMYHUKALMI U APYTUX NPensT-
CTBUIA, KOTOPbIE MOTYT MOBMEYb 3HAYUTENIbHOE HEKOHTPOMNUPYEMOE NOTMOLLEHNE TUKCOTPOMHOrO pacTeopa.

[Mpu HanU4MKM No Tpacce NPOEKTUPYEMOW KCTEHbI B TPYHTEY IPYHTOB C KABEPHAMU U MYCTOTaMM, TPeLLm-
HOBAaTbIX CKamnbHbIX MOPOA MPUMEHEHUE TUKCOTPOMHbLIX PaCTBOPOB A0MYCKAETCA TOMbKO NpU YCNoBWUU Npea-
BapuUTENbHOrO TaMMNOHWPOBAHUA AaHHbIX MOPOA4 LEMEHTHbIM MMM MIMHOLEMEHTHbIM PacTBOPOM MO creuu-
anbHOMY NPOEKTY.

Mpu Hanuuun nNo Tpacce NPOEKTUPYEMON «CTEHbI B TPYHTE» PbIXIbIX HACBIMHbLIX TPYHTOB, KPYMHOOOMO-
MOYHbIX BKMHOYEHUIA NMPOEKTOM CreayeT NpeaycMOTPETb MX NMpeaBapuTeEnbHOE U3BREYEHNUE, a NMPU HaNMYumn
HENCNonb3yeMblX NOA3EMHbIX KOMMYHUKAUUA — WX 3arfyLuky, Unu NnpUuMeHuTb Apyron cnocod ycrponcrea
NoANOPHOr0 COOPYXKEHUS, Hanpumep 6ypoBbie cBaun (CM. 8.4).

MpumeyaHusa

1 TpaHwew, obpa3oBaBLUMecs Mocrie BbIGOPKM KPYNMHOOGNOMOYHBIX BKITHOYEHMIA, HeobXxoguMo 3acbinatb MUHU-
CTbIM UNK NecYaHbIM FPYHTOM € YNNOTHEHUEM 40 ky = 0,92 Ha paccTosiHUE He MeHee YeM 2 M B KaXAyHo CTOPOHY OT rpaHu
«CTeHbl B rpyHTE». Be3 KOHTPONMPYeMOoro YrnnoTHEHWS AONYCKaeTca UCMoNb3oBaTh LeMEeHTHO-NecYaHylo CMeCh ¢ cofep-
XaHWeM LieMeHTa He MeHee 50 kr Ha 1 M3 necka.

2 [pu NpoeKTUpOBaHWM NOANOPHOrO COOPYXKEHWUS CreayeT yunTbIBaTh, Y4TO BbIGOpKa KpYNHOOBNOMOYHBIX BKIIOHE-
HWii TpebyeT LONOMHUTENBHBIX 3eMIAHLIX paboT U 3aHUMaeT MECTO Ha NoLlaKe CTPOUTENLCTBa U Npu 6nuskoM pacno-
TIOXEHUU rpaHnL, yqacTka U CyLLECTBYIOLLUX COOPYKEHWA MOXeT noTpebosaTh YCTpOMUCTBA AOMONHUTENBHBLIX BPeMEHHbIX
NMOLMNOPHEIX COOPYXEHUI (Hanpumep, U3 TpyB) Unn ymeHblLEHMS rabapuToB NPOEKTUPYEMOro COOPYXEHUS.

8.3.4 B TMP Ha yCTPOWCTBO «CTEHbI B IPYHTE» CrEAYeT Yy4UTbIBaTb BO3MOXHbLIE HEFraTUBHbIE CLIEHApUK
npu nNpomsBoacTBE paborT, B T. Y. CrieayeT npeaycMaTpuBaTb MEPONPUSITUSA HA Cryyail PE3KOro MornoLeHus
TUKCOTPOMHOIO pacTBOpa B TpaHLLEe.

8.3.5 BepxHss YacTb TpaHLLE Ansi yCTPOMNCTBA «CTEHbI B FPYHTEY AOMKHA ObITk 3aKpenneHa BOPOTHU-
KOM — hopLLAaxTOi, KOTopasi SIBNSIETCA HaNpaBnaloLWen AN paspaboTku TpaHLLEK, a TaKKe CAYXMUT ANA Bbl-
BELUMBAHMS apMaTypHbIX KapkacoB. dopLuaxra sIBMSETCA BPEMEHHbIM BCIOMOTaTeNbHbIM COOPYXEHNEM, ee
KOHCTPYKLMS MOXET ObITb pa3nuyHa 1 3aBUCUT OT NPUMEHSEMOro 060pyA0BaHUA, HANMMYMA HA NPUMbIKAIOLLMX
yyacTKax CyLLECTBYIOLLIMX COOPYKEHUI 1 T. N. Hanbonee yacto npumMeHsiemble hOpMbl (hopLuaxT NPUBEAEHDI
Ha pucyHke 8.3.
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1 — AedhopMaLMOHHBIN LWOB; 2 — TexHornormyeckas gopora; 3 — obpaTHas sackinka

PucyHok 8.3 — NpumMep nonepeyHoro cedeHnst opLuaxtel TpaHWENHON «CTeHbl B FPYHTE»

dopLuaxTy peKkOMEHAYETCH BbIMOMHATL M3 MOHONMUTHOTO kenesobeToHa knacca B10—B15. Apmuposa-
Hue hopLIaxTbl, 32 UCKMIOYEHNEM 0COObIX CIy4YaeB, BbINOMHAETCH KOHCTPYKTUBHO.
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MpuMmevyaHusn

1 KoHcTpykuMio dpopluaxTel Ha cTagumn pabodero npoekTUpoBaHWUSA cneayeT Boibuparb Mo cornacoBaHuio ¢ Noa-
pSAHoN opraHu3auumeit. BoicoTy dopluaxTsl pekomeHayeTca npuHuMaTh B npegenax 0,8—1,0 M, WwWnpuHy cteHkn — 0,5 M,
BHYTPEHHee pacCTosiHue MeXAy CTeHKaMu dopluaxThbl B CBETY cneayeT npuHuMaTth Ha 50 MM 6onee TONLMHBI «CTeHbl B
rpyHTE».

2 BHYTpeHHsA rpaHb copLUaxThl JOMKHa COOTBETCTBOBATL BHYTPEHHEW MPaHN «CTEeHbl B FPYHTE», @ BHELLHASA rpaHb
OTCTyNaTk OT «CTEHbI B rpyHTEe» Ha 50 MM, T. €. OTCTYN CNeayeT BbINOMHATL HE MO OCH, @ HapyXy OT NPOEKTMPYeMOoro co-
OpyXeHUs, YTobbl He cyXaTb ero NpoeKTHbI rabapur.

3 TexHonoruyeckue nnowjaaku (4Oporu) Ans ycTraHoBKWU TAXKENOW 3eMNepolHOW TEXHUKU pekoMeHAyeTCs OTAeNATb
oT copLuaxTel fedopMaLMOHHLIM LLIBOM BO M3bexaHue ee cMeLLeHui.

4 BbicoTHOE nonoxeHue opLuaxtbl AOMKHO ObITb TakuM, 4TOOLI YpOBEHb TUKCOTPOMHOIO pacTBopa B Hel 6bin
BblLUE YPOBHSI NOA3EMHbLIX BOJ HE MeHee YeM Ha 1,5 M. B cnyvae HeBLINOMHEHNA JaHHOMO YCNOBUSA, a TakKe Npy Hanu4um
cnabbiX rpyHTOB B BepXHeW YacTu pazpe3a HeobXoAUMO BbINONHATL NOABEM hopLuaxThl NyTeM YCTPOWCTBA [ ONONMHUTENb-
HOW HacbkInw.

8.3.6 B npoekre cneayer yuntbiBaTh BbINOMHEHUE «CTEHbI B IPYHTE» OTAENbHbIMKU 3axoAKamMu (3axear-
Kamu), NpuBeAEHHbIMU Ha pucyHke 8.4. Ha ctagum paboyero npoekTMpoBaHWa AOIHKHA ObiTb BbIMOSIHEHA
pa3buBka Ha 3axBaTku «CTEHbI B PYHTE» B 3aBUCUMOCTU OT pa3mepa NPUMEHSIEMOro 3eMIepoiHOro obopy-
DOBaHUA (YTOUHAETCA Y BbIOpAHHOM NOAPSAHON OpraHu3aunm), UHXEHEPHO-reoNorMyeckux yCrnoBum, Hanuuus
BONU3M TpaHLIEen CyLLECTBYIOLLUMX COOPYXXeHU. Pasmep 3axBaTku BAUSET HA CKOPOCTb BbINOMHEHUs paboT u
KauyeCTBO NOBEPXHOCTU «CTEHbI B IPYHTEY», Hanbonee 4acTo NPUMEHSAIIOTCA 3axBaTku AnuHON 2,5—7,0 m. MNpu
BbINONHEHMU pa3OUBKM HA 3aXBaTKU CNeAyeT yuuTbiBaTb:

- obecneyeHne yCTOMUMBOCTU CTEHOK TPAHLLEN B NpPeAenax 3axsaTku ¢ y4eTOM Gru3kopacnonoXXeHHbIX
CyLLIECTBYIOLLUX COOPY>XeHUI (CM. 6.4.16);

- 00beM 3axBaTku (BO3MOXHOCTbL pasMeLLeHUs Ha nnowaake 6eHTOHMTOBOrO 3aBoaa TpebyeMon npo-
M3BOAUTENLHOCTU C Y4ETOM aBapuMMHOrO 3anaca TMKCOTPONHOrO pacTeopa, a Takke BO3MOXHOCTb HENpepbIB-
HOro 6eTOHUPOBaHUS 3axXBaTKu 0 Hayana TBepaeHus 6ETOHHON cmech);

- 3aBMCUMOCTb FeOMETPUM 3aXBATKN OT MPUMEHAEMOro paboyero opraHa — TOpLibl 3aXBaTKU MOryT ObiTb
nonykpyrnbiMu (ans Kpyrrnoro rperdepa) unu npaMeimm (4Na NNOCcKoro rpendepa unu gpesobl);

- BNUsIHWE pa3Mepa 3axBaTKW HA KOHTYP COOPY>KeHUs B nriaHe [nocre BbINONHEHUA pa3bueku Ha 3axBaT-
KW KOHTYpP MOAMOPHOIO COOPYXEHUS MOXET OTKNOHATLCA OT U3HAYanbHO 3annaHupoBaHHOro — reoMeTpus 3a-
XBaTOK MOXET MPUBECTU K BbIXOAY OTAEMbHbLIX Y4aCTKOB NOAMOPHOI0 COOPYXEHUA 3a Npeaenbl NnaHnpyemMoro
apXMTEKTYPHOTO KOHTYpa (Ha YrmoBbIX U KPYrOBbIX y4acTKax); AaHHbIA akTop 0COGEHHO BaXKeH NPU NPOEKTU-
pOBaHUK NMOAMNOPHbLIX COOPY>XKEHUA HA MUHUMATIBHOM PacCTOSTHUM OT rpaHuL, y4acTKa Unn OT CyLLIECTBYIOLLIMX
COOPYXXEHUN; «MULLHUEY 3rEeMEHTbl «CTEHbl B TPYHTE» Cneayer pacnonaratb BHYTPU KOHTYpa COOPYXEHUSA
6e3 nx apMupoBaHusl ¢ nocneaytoLlen cpybkoi B npoLiecce sKCKaBauuu rpyHTa; B cryvyae HeobxoauMocTu
crneayeT yMEeHbLLATb apXUTEKTYPHbIA KOHTYP NPOEKTUPYEMOro COOPYXEHUSA).
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a — Monykpymbin rpeiicdep; 6 — nnockuin rpeiicpep UM ruapocpesa; 8 — yrrosas

3axBaTka; 7 — apmaTypHbIii Kapkac; 2 — orpaHuuMTeNb 3axBaTok MONyKPYrroro Tuna;

3 — orpaHuunTenb 3axBaTok ¢ M’MAPOLLNOHKON; 4 — NPOEKTHbIA KOHTYP «CTeHbl B FPYHTEY,
5 — AeMOHTUpyeMbIi y4acTok

PucyHok 8.4 — Cxema pa3bumBku Ha 3axBaTku
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8.3.7 TpaHLUelo «CTeHbI B FPYHTE» AOMNYCKAETCH 3aNOMHATL MOHOMMUTHLIM GETOHOM, COOPHBbIMM 3remMeH-
Tamu 1 4pyruMm marepuanom (CM. pucyHok 8.5).

8.3.8 MoHOoNUTHbIE Xene306eToHHbIE «CTEHbI B TPYHTE» PEKOMEH/AYETCS BhIMOMHATL U3 6eTOHa KNaccoB
no npo4yHocT B20—B40. Mpumenenne 6eToHa knacca Huxe B20 He pekomenayeTcs. MpuMeHeHne GeToHa
knacca Bbile B40 gonyckaercs npu ycnosum paspaboTku TEXHONOMMM YKNAaAKW BETOHHON cMecH B TpaHWwelo,
rapaHTUpytoLLein AOCTIKEHNE NPOEKTHON NPOYHOCTU GETOHA B KOHCTPYKLIMU B LIENOM, C Y4ETOM MOHUKAIOLLMX
KO3(PDULINEHTOB Yy U gy (CM. CIM 24.13330).

a — MOoHONUTHas; 6 — cOOPHO-MOHONUTHASRA; 8 — COOPHO-MOHONUTHAA C MeTannousonsALmei; 7 — 06BA3oYHaA 6arnka;
2 — MOHOJUTHBIN Y4aCTOK; 3 — apmaTypHbIi kapkac; 4 — cOopHas naHenb; 5 — MeTannonsonaLmMs; 6 — CBapHOW LWIOB

PuncyHok 8.5 — CxemMa ycTpoiicTBa «CTEHbI B FPyHTE» U3 pasfiMyHbIX MaTepuanos

8.3.9 lMpoekTupoBaHne cOOPHbIX ANEMEHTOB «CTEHbI B IPYHTE» CNEAYET BLINOMHATL C YYETOM BO3MOM-
HOCTW UX TPAHCMOPTUPOBAHNA U MOHTaXa. [lonyCTUMO NPUMEHEHNEe COOPHBIX INEMEHTOB C rMAPOU30NALMEN
B BUAE METANNMYECKOro MMCTa UM NNAcTUKOBbIX MeMOpaH.

8.3.10 B cnyyae oOHapyX€HMsA Npu 9KCKABaUWKU FPYHTA B FOTOBbLIX MOAMOPHLIX COOPYKEHUAX He-
Npo6EeTOHMPOBAHHbLIX Y4aCTKOB, cnaboro 6eToHa, NepemMeLLaHHOro ¢ rPYHTOM UMW TMIMHUCTLIM PACTBOPOM,
pacxoxaeHusa 3axBaTtok U T. N. A0 YCTPAHEHUs TaKoro Aed)ekTa IKCKkaBauuio rpyHTa cneayet OCTaHOBUTD,
BbISABNIEHHbIE MECTa PACYMCTUTL OT FPYHTA U MIMHMCTOIO pacTeopa U 3agenatb 6ETOHOM MNU PEMOHTHBIM
pPacTBOPOM C MPOYHOCTLIO HE MEHbLLEN, YEM MPOEKTHAA NPOYHOCTL «CTEHbI B FPYHTEY. PaboTbl HEOGX0aUMO
BbINOMHATL B COOTBETCTBUU CO CneLuManbHO pa3paboTaHHbIM PernamMmeHToOM, COrfacoOBaHHbLIM C MPOEKTHOM
opraHusauuen.

MpuMmeyaHune — T[lpu dKCKaBaLMKU rPpyHTa BHYTPU NOAMOPHOIO COOPYXKEHUS HUXE YPOBHSA MPYHTOBLIX BOA B
MNP Ha BbINOMHEHWE 3eMNAHbIX paboT HeobxoAUMO NpefycMaTpMBaTh MEPONPUATUS, UCKITIOYAIOLLNE BO3MOXHOCTL BO3-
HUKHOBEHWS aBapUiHbIX CUTYaLMil 1 HEraTUBHOE BNUSHUE Ha OKpYXKaloLLUe COOPYXKeHUs B criyyae obHapyXeHUs1 CKBO3-
HbIX BOAONPOHUL@eMbIX JedeKToB B MOANOPHOM COOPY>KEHUMU B MpoLecce aKCKkaBaLUu rpyHTa.

8.3.11 ApmaTypHble KapKacbl CTEHbI B TPYHTE» JOIDKEH MPOEKTUPOBATLCA C YHETOM BO3MOXHOCTU UX
nogLema, MOHTaxa 1 csob0AHOro NepeaBWKEHUS B TpaHwwee Npu norpyxeHun. Ana o6ecneyeHuns aroro yc-
FI0BMA NPOEKT apMaTypHOro Kapkaca AOSDKEH BbIMOMHATLCA C Y4ETOM cneaytowmx TpeboBaHuii:

- TOMLMHA apMaTypHOro Kapkaca no Hamboriee BbICTYNaloWMUM AeTansiM A0/MkHA ObITb HE MEHEE YeM
Ha 50 MM MeHbLUE LUMPUHBI TPAHLLEW;

- reoMeTpuyeckue pasmepbl U BEC KapKaca JOIPKHbI YYUTbIBaTb BO3MOXHOCTb €10 NoAbema N MOHTaxa
B MPOEKTHOE NOMOXeHue (apMaTypHbIe KapKachl LUMpUHON Gonee 3 m, AnuHHOW Gonee 20 M pekoMeHayeTCa
BbINOMHATL U3 HECKOMNbKUX COCTaBHbIX YacTeil, CThIKyeMbIX B NPOLECCE MOTPY>KEHUs, a Npu HeobXoAMMOCTH
YCTPONCTBA €4MHOIO Kapkaca criegyeT pa3pabortarb cneyunarnbHbli PErnaMmeHT Ha NoAbEM U MOHTaX Kapkaca
B TPaHLLEI C Y4EeTOM ero rabaputos, Beca U NpUMeHSeMbIX rPy30N04bEMHbIX MEXaHU3MOB);
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- KOHCTPYyKUUA apmaTypHOro kapkaca JorpkHa obecnevmBarb BO3MOXHOCTb CBOBOAHOrO npoxoaa 6ero-
HONUTHLIX TPY6 AnA 6ETOHUPOBaHUSA 3axBaTKMK;

- paccTtosiHue mMexay apMaTypHbIMUM KapkacaMu B O[HOW 3axBaTke PEKOMEHAYETCA npeaycMaTpuBath
He MeHee 250 MM, a pacCTOsiHME MEXAY KAapKacOM U OrpaHUuYUTENEeM 3axBaTku — He MeHee 150 MM, Makcu-
ManbHO BO3MOXXHO€ PaCCTOsAHUE MEXAY KapKkacamMun JOIMKHO YCTAHABNUBATLCH NPOEKTOM;

- apmaTypHbIil Kapkac cneyeT BbiBELUMBATh HA (popLuaxre, Ansi Yero NPOEKTOM Cneayert npeaycmarpu-
BaTb 3a30p MEXAY HWKHWUM TOPLIOM Kapkaca U HU30M pa3paboTaHHO TpaHwen He MeHee 100 mm.

8.3.12 lMpoekTuposaHme apmaTypHbIX KApKacoB «CTEHbl B TPYHTE» CMeAyeT BbIMONHATL, pacnonaras
NpoAOosbHLIE CTEPXHU paboyeli apmMaTypbl Ha pacCTOsHUM HE MeHee 70 MM Apyr OT Aipyra B CBETY U HE MEHee
ABYX AnaMeTpoB Hanbonee KPynHOro 3anonHUTENs NpUMeEHsIeMol GETOHHOI CMECU, UCKITIOMEHNUE COCTaBNSIOT
CABOEHHbIE CTEPXHU (YCTaHaBMMBaEMbl€ BMIOTHYIO APYr K APYry) B 30HaX yCUNEHUs U MeCTax nepexnecra,
MpW 3TOM PacCTOSAHNE MeXAYy Napon CABOEHHbIX CTEMKHEN TAKOKEe HE AOIDKHO ObiTb MeHee 70 MM B CBETY UNU
ABYX ZuameTpoB Hauboree KpyrnHoro 3anosiHUTerns.

8.3.13 [AnA BpeMeHHbIX NOANOPHbLIX COOPYXXEHUI AONYCKAETCS YBENUYMBATb OTHOCUTENbHOE KOmnu4e-
CTBO CTbIKYEMOW B OAHOM CEYEHUM INEMEHTa PaCTAHYTOM apMmarypbl nepuoguuyeckoro npocduns ao 100 %,
6e3 yenuyeHus koadhduumenta o ao 2,0 (cm. CIM 63.13330), npu 04HOBPEMEHHOM COOMIOAEHUU CIEAYIOLLUX
YCNOBUW:

- CTepXHW pabodyenn apmatypbl B MECTax nepexmnecra HeobxoaMMO COeAUHATb MOHTAXHOW CBapKOii C
ANWHOI LLBA HE MEHee BOCbMU AMAMETPOB HAUMEHBLLETO U3 CTbIKYEMbIX CTEPXHEWN, HO HEe MeHee 150 MM;

- CTblKM apMaTypHbIX CTEPXKHEMN HE crneayeT pacnonaraTb B 30HAX C MAkCUMarsibHbIMU U3rmbaloLwmmMm
MOMEHTaMMU.

8.3.14 KoadhduumeHT npogonbHoro pabovyero apMuMpoBaHUsi «CTEHbI B TPYHTE» PEKOMEHAyeTCcs npu-
HUMmaTb He meHee 0,3 %.

8.3.15 YcTpolicTBO 3aknagHbIX AeTanen Ansa nocneaylowero KpenneHusi yaepXmBatoLmX KOHCTPYKLMIA
crneayeT BbINOMHATL Ha pacctoaHun 30—50 MM B CBETY OT pabouelt apMaTypbl kKapkaca, npu 3TOM AnuHa
aHKEpPHbIX CTEPXKHEN 3aKnagHOW AeTanu, pacnosiOKEHHON HUXE YPOBHS NOA3EMHbIX BOA, HE AOSDKHA npe-
BblLWATb 2/3 TONLWMHLI «CTEHbI B TPyHTE» BO M36GeXaHWe HapyLleHWS BOAOHENPOHULIAEMOCTW KOHCTPYKLMK
(CM. pucyHok 8.6).

8.3.16 IMpu yCTPOMCTBE rPYHTOBbIX aHKEPOB UIIM AHKEPHBIX TAT apMaTYPHbIN KapKac «CTEHbl B TPYHTEY
HeoBOXx04MMO NPOEKTUPOBATbL C YYETOM BO3MOXHOCTMU NEPEPE3KN HE MEHEe YeM Mo OAHOMY pabouemy CcTepx-
HIO C K@)k Ol CTOPOHbI Kapkaca npu GypeHun KaXxaoro aHkepa unu npeaycmaTpuBaTb MEPONPUATUSA, FapaHTu-
pyloLLMe HEBO3SMOXHOCTb TaKON nNepepeskun, Hanpumep yCTpouCTBO 3aknagHblx AeTanen.

30-50

> 20

1 — npogonbHoe apMUpoBaHue; 2 — rfornepeyHoe apMUpPOBaHUe; 3 — rpaHuLa TpaHLIen «CTeHb! B FPyHTey;
4 — 3aknagHas jetanb

PucyHok 8.6 — CxeMa pa3smellieHuns] 3aKknafjHoW AeTanu «CTeHbl B FpyHTE»
8.3.17 YcTpoincTBO 3aknaaHbIX AeTanew Ansi rPYHTOBbIX aHKEPOB MIIUM AHKEPHbIX TA, YCTbe KOTOPbIX

PacnonoXeHo HWKE YPOBHSA NOA3EMHbLIX BOA, CIEeAYET NPeAyCMaTpuBaTb C BPEMEHHON 3aaenkon (npobkown),
MCKMIOYaIoLWEN BLIHOC BOAOHACHILLEHHBIX IPYHTOB B 30HY 9KCKaBaLuW Yepes 3aknagHyto Aetarb.
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8.3.18 TpeboBaHus kK BOLONPOHULAEMOCTU «CTEHLI B TPYHTEY:

a) npu OTCYTCTBUU CNeuuanbHbiX yKasaHuii B TEXHUHMECKOM 3aaHun TpeboBaHusA K BOAOHENPOHULae-
MOCTU BPEMEHHbIX NOANOPHbLIX COOPYXXEHWUMN, BbINOSTHAEMbIX COCOOOM «CTEHA B FPYHTE», HE NPEAbABNAIOTCS,
O4HAaKO UX dhakTuyeckas BOAOHENPOHMLAEMOCTb A0MKHA obecneunBaTb BO3MOXHOCTb YCTPOWCTBA nocneay-
IOLLMX KOHCTPYKUMIA (TMAPOU30NALMM, BLINONMHEHUS MOHOMUTHBLIX paboT U T. n.) 6€3 AONONHUTENBLHBLIX Mepo-
MPUATUIA, €CNN MHOE HE NPEeayCMOTPEHO NPoeKTOM. B cnyvae, ecnu chaktuyeckas BOAONPOHMLIAEMOCTb KOH-
CTPYKLMM HE MO3BOJISIET BLINONHATL nNocneayiowwme pabortel, TpebyeTca NpoBecTU PEMOHTHbIE PaboThl NyTeM
MHBEKLMM PaCLLMPAIOLLIMXCA NONIMMEPHLIX PaCTBOPOB Yepe3 NpPobypeHHbIe WNypbl UK Apyrumm cnocotamm.
Pa6oTbl HE06X0AUMO BLIMOSHATL B COOTBETCTBUM CO CreumanbHO pa3paboTaHHbIM PernameHToM, Cornaco-
BaHHbIM C NPOEKTHOW OpraHn3aumen;

6) npu OTCYTCTBUM CneumanbHbIX yka3aHWin B TEXHUYECKOM 3aaHumn obLas BoAONPOHMLIAEMOCTb MO-
BEPXHOCTU NOCTOSHHBIX «CTEH B FPYHTE» MOCME SKCKaBaLMW rPyHTa A0 NPOEKTHOW OTMETKW He AO0MKHA npe-
BbILLATb CrieAYIOLMX 3HAYEHUN:

- cpeaHerogoBas — 0,5 nnHa 1 M2 NOBEPXHOCTU B CYTKM;

- cpeaHeHeaenpHas — 1,0 nHa 1 M2 MOBEPXHOCTU B CYTKMU;

- ans moBoro yyacTka NOBEpPXHOCTM «CTEHbl B FPyHTe» mnowaasio 10 M2, npeacrtasnsaiowero coboi
NMPOU3BONbLHO BbIOPAHHBIA NPSIMOYIONbLHUK C COOTHOLLIEHUEM CTOPOH oT 0,4 Ao 2,5, cpeaHeHeaenbHaa Hopma
chuneTpaumMmu He aomkHa npesbiwath 2,0 1 Ha 1 M2 NOBEPXHOCTH B CYTKW.

8.3.19 lMpoekTupoBaHme NOCTOAHHbLIX «CTEH B IPYHTE», BbINOMHAIOWMX (PYHKLUUIO 3alMTbl OT NOA3EM-
HbIX Bof 6€3 yCTPOMCTBA OTAENbHOO rMAPOU3ONSILIMOHHOIO KOBPa, HE0OX0ANMMO BbINOMHATL C YY4ETOM cneay-
oLUMX TpebOoBaHUNA:

- pa3buBKy Ha 3axBaTku CneayeT BbINOMHATL C YCTPONCTBOM TMAPOLUMOHOK UMW NPUMEHATb NOAPE3KY
COCeaHUX 3axBaTokK ppe3on (A0NYCKAeTCA NPUMEHNATbL U PYTUe METO/ bl NOBLILLEHUA BOAOHENPOHULIAEMOCTH
CTbIKOB, HAaNPUMEp YCTPONCTBO IPYHTOLIEMEHTHBIX ANEMEHTOB HA CThIKaxX 3axXBaTOK 3@ «CTEHON B FPYHTEY);

- BHYTPEHHIOIO MOBEPXHOCTb «CTEHBbI B IPYHTE» B OTMETKAX dKCKaBaLuu cneayet obpabarbiBatb rmapo-
U30NALMOHHbLIMMA COCTAaBaMU NPOHUKAIOLLIETO AEWCTBUS;

- N0 BHYTPEHHEMY NEPUMETPY «CTEHbI B TPYHTE» CreAyeT npeaycMarpuBatb BO4OCOOPHbIE KaHABKU
ANA BO3MOXHbIX HE3HAUUTENbHBIX NPOTEYEK rPYHTOBLIX BOA M OTBOAA UX B NMPUAMKW ANSA nocneayoLwen
OTKa4KMm.

8.4 KOHCTpYKTMBHbIe TPeGOBaAHUA K NOANOPHBLIM COOPYXKEeHUAM, BbINONTHAEMbIM
u3 6ypoBbIx cBaKn

8.4.1 YCTpOICTBO NOANOPHBLIX COOPYXKEHUN MOXET BbINONHATLCA U3 OTAENbHO CTOALLMX, KacaTembHbIX
unm cekywmxca 6ypoBbix cBai. OTAENbHO CTOALWME MW KacaTenbHble CBau NPUMEHSIOT NPU OTCYTCTBUM
TPYHTOBbIX BOA B paspabaTbiBaeMOM MacCuBe rpyHTa unu Npu Heobxoammoctu obecneueHus ux Becnpe-
NATCTBEHHOrO MPOTOKA, CEKYLUMEeCH CBau NMPUMEHSIOT NSl OrpaHUYeHUs1 NPUTOKA NOA3EMHbIX BOJ B 30HY
9KCKaBaLum.

8.4.2 MMpu OTCYTCTBMM NOA3EMHBIX BOA B Npeaenax rnyouHbl CBam UX yCTPOWCTBO MOXKET OCYLLECTBISTh-
CSl B CyXWX CKBaXKMHax 6e3 KpenneHus ux cTeHok. B BOAOHaCKILLEHHbIX TPYHTax YyCTPOWCTBO CKBaXMH cneayeT
BbINOSIHATL C KPenneHueM n3snekaemeiMm obcagHbiMm Tpybamu, MUHUCTbIMU (BEHTOHMTOBLIMMW) WK MONK-
MEPHBIMKU pacTBOPaMU. B FMUHUCTLIX FPYHTaX NPU OTCYTCTBUW B 30HE TEXHONOTMYECKOrO BIUSHWUA 34aHUIA U
COOpY>XeHUIt gonyckaercsi ypeHue nog n3bbITOYHbLIM AABNEHUEM BOABI.

MpumMmevyaHus

1 MpwW NpoeKTMpoBaHWK crnefyeT Y4UTbIBaTb, YTO YCTPOMCTBO CKBaXWUH Noj obcaaHeiMu TpyBamu rny6uHoi Gonee
40 M MOXeT BbITb 3aTpyAHNUTENBHO U3-3a OFpaHUYEHNS NMPOYHOCTU CTLIKOB 06CcaaHbIX TPY6 (faHHYH BO3MOXHOCTb CeAyeT
YTOYHATL NO NAcnopTy Npon3BoAnTens obcagHbIX Tpyo6).

2 Mpn HanWiuu B npedenax NPOEKTUPYEMOit CKBaXUHbI TPEeLYMHOBATLIX CKanbHLIX MOPOA KPYMHOOBNOMOYHBIX
BKITFOMEHUI, MHXEHEPHBLIX KOMMYHUKALMIA, PbIXIIbIX HACBIMHBIX TPYHTOB U T. M. NPUMEHeHMe TUKCOTPOMHLIX PacTBOPOB A0-
nyckaeTcs TONbKO MpM YCIoBUMU NpefBapuUTENbHOrO TaMMNOHUPOBaHUA AaHHbIX MOPOA LEMEHTHBLIM UKW MMUHOLEMEHTHBIM
pacTBOpPOM Mo creuuansHOMy MPOEKTY.

8.4.3 MMpu ycTpoiicTBe NOAMOPHBIX COOPY>XEHWI M3 BypokacaTenbHbix unm BypocekyLumxca cesai Tpe-
OyeTca yCTpOICTBO HanpasnsiloOLLEro BOPOTHMKA (popLuaxTbl), 00eCneyYnBaloLLEr0 TOMHOCTb YCTaHOBKK Oy-
poBOro 00opyaoBaHUA 1 ero OMKCaLMIO HA Ha4YanbHOM 3Tane BypeHusi. YCTPOMCTBO OTAESbHO CTOSALLMX CBali
AonyckaeTcs BbINONHATL 6€3 dopluaxrbl. PopLuaxra SABNAETCH BPEeMEHHbIM BCNOMOraTenbHbIM COOPYXEHU-
€M, ee KOHCTPYKLUA MOXET ObITb pasnuyHa u 3aBUCUT OT NMPUMEHAEMOr0 060PYAOBaHMSA, HANMYKUA Ha NPUMbI-
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KaloLmMX y4acTkax CyLLECTBYIOLLUX COOPY>KEHUI W T. N. MNpumep KOHCTPYKUMM (hOpLLaxThl B NnaHe npuseaeH
Ha pucyHke 8.7, ceyeHne dhopLuaxTbl BbINMOMHAETCS aHanorM4Ho NpuBeAEeHHOMY Ha pucyHke 8.3. dopluaxty
peKOMeHAYeTCA BbINOMHATL U3 MOHONMUTHOIO ene3obeTtoHa knacca B10—B15. ApmuposaHue chopLuaxrsbl, 3a
UCKITIOYEHUEM 0COBbLIX Cry4aeB, BbINOMHAETCSA KOHCTPYKTUBHO.

MpuMmeyaHuna

1 KoHeTpykuuio copliaxThl Ha cTagun pabodvero npoekTupoBaHuA criefyeT BeiGUpaTh MO COrNacoBaHulo ¢ noj-
pPAAHON opraHusauueir. BelcoTy dopllaxTbl peKoMeHayeTca npuHuMatb B npegenax 0,8—1,0 M, WUPUHY CTEHKM —
0,5 M, BHyTPeHHee paccTosiHUe Mexay CTeHKamu GopluaxTel B CBETY crieayeT npuHumaTtb Ha 50 MM Gonee guametpa
CKBaXMHbI.

2 BHYTpeHHAs rpaHb opLUaxTel 4OMMKHa COOTBETCTBOBATL BHYTPEHHEN rpaHu cBaii NMOAMNOPHOro COOPYXeHUs, a
BHELLHSAA rpaHb 0TCTYNaTh OT cBail Ha 50 MM, T. €. OTCTYN PeKOMEHAYETCH BLINOMHATL HE MO OCKU, @ HapyXy OT NPOeKTUpy-
€MOro COOPYXeHUs, YToBbl He CyXaTb ero NpoeKkTHLIN rabapur.

3 TexHonoruyeckue nroLlaaku (4Oporu) Ans yCTaHOBKW TAXENON 3eMNepOoRHON TEXHUKN PEKOMEHAYETCA OTASNATL
OT hopLUaxThl AeOPMaLMOHHBIM LLBOM BO U3bexaHne ee CMeLLeHUA.

8.4.4 PaccTaHoBKy OypoceKyLUXCs CBal B MMaHE CreayeT BbINOMHATb C yY4ETOM TEXHOMOMMU UX YCTPOI-
CTBa — MEepBOHAYamnbLHO CrieayeT BbIMOJIHATL CBau M3 HEApMUPOBAHHOTO OETOHA MOHMXKEHHOrO Knacca,
KOTOpbIE ABMAOTCA 3a0UpPKOl M Hanpaensiowen Ans OypeHUs OCHOBHbIX HECYLLMX apMUPOBaHHbLIX CBaMW,
BbINOMHAEMbIX NOCMNe cxBaTbiBaHMA OeTOHa HeapMMpPOBaHHLIX CBaAl C MX noape3kon. BenunuuHa nogpesku
HeapMUPOBaHHbIX CBaN J0SMKHA MPUHUMATLCA B 3aBUCUMOCTU OT rMyOuHbI CBal C YY4ETOM UX MakCUMManbHO
AO0NYCTUMbIX OTKIOHEHMI (CM. 8.7).
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1 — AedopMaLMOHHbIi LWOB; 2 — TeXHoslormyeckasa aopora

PucyHok 8.7 — MpuMep KOHCTPYKUMM hopLuaxThl MOAMNOPHOrO COOPYXKEHUA U3 BypoceKyLMXcs cBai

8.4.5 B cnyyae oGHapy>XeHUs1 Npu JKCKaBaLMKM FPyHTa B FOTOBBLIX MOANOPHBLIX COOPY>XEHUSX Henpobe-
TOHWPOBAHHbIX Y4aCTKOB, cnaboro 6eToHa, NnepeMeLlaHHOro C rPYHTOM UMW FFIMHUCTLIM PAaCTBOPOM, PACX0X-
OeHus CBail U T. M. 9KCKaBALMIO TPYHTA CreayeT OCTAHOBUTh, BbISIBIIEHHbIE MECTA PaCYMCTUTL OT IPyHTa U
rMUHUCTOrO pacTeopa U 3agenatb 6eTOHOM WM PEMOHTHbIM PACTBOPOM C MPOYHOCTbIO HE MEHbLUEN, YEM
NPOEKTHAs NPOYHOCTL CBal. PaboTbl HEOOXOAMMO BhIMOMHATL B COOTBETCTBUM CO crieLuanbHO pa3paboraH-
HbIM PErMamMeHTOM.

MpumevyaHune — Tlpu sKcKaBaLWM rpyHTa BHYTPW MOLMOPHOrO COOPYXKEHWUA HUXE YPOBHSI FPYHTOBLIX BOA B
MIP Ha BbINONHEHWe 3eMMAHBIX paboT HeobXoANMO NpefycMaTpmBaTbL MEPONPUATUSA, UCKNIOYAOLLME BOSMOXHOCTL BO3-
HWKHOBEHMA aBapUHbIX CUTYaLMiA N HeraTMBHOE BIWSHUE Ha OKPYXatoLLMe COOpYXeHWSA B criyqyae oBHapyXeHUst CKBO3-
HbIX BOAOMNPOHULAEMBIX AeeKTOB B NOLMNOPHOM COOPYXEHWUM B MpoLiecce 3KCKaBaLWu rpyHTa.

8.4.6 B uensx npegoTBpalleHns nogbeMa U CMEeLIeHUs B MiiaHe apMaTypHOro Kapkaca npu ussnedve-
Hun obcagHon TPyObl MakCMMarbHbIA NONEPEYHbIN pasMep Kapkaca ¢ y4eTom hMKCaTopoB 3aLLMTHOrO Cros
AOmKeH BbITb HE MeHee YeM Ha 50 MM MeHbLUEe BHYTPEHHEro AnameTpa obcagHoi TpyObl.

Mpu HeobxoaMMOCTM BO M30exaHWe BCMMbITUS apMaTypHbIX KapkacoB NpW yKknagbiBaHUM OETOHHOM
CMecH, a TaKkKe BO BCEX Cryyasix apMUPOBaHUSA He Ha MOJSHYIO rMyOuHY CKBaXKMHbI Kapkac HeoGxoauMo 3a-
KPenuTb B MPOEKTHOM MOSTOXKEHUMN.

MpumevyaHnune — Tlpu BypeHun ckeaxuH B obcafHbiX Tpybax 3akpenneHue kapkaca BHYTpW TpyObl HEBO3-
MOXHO, B 3TOM Cry4ae fonyckaeTcsa MpuAepXuBaTk Kapkac WHCTPYMEHTOM OYypOoBOA MalLUUHbLI UMW UCKYCCTBEHHO €ro
YTKENATD.
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8.4.7 Tpu NpoekTUpPOBaHMK apMaTypPHbIX KApKacoB CBaW cneayert yuuTbiBaTb ykasaHusa 8.3.11, 8.3.12.
MuHuManbHbIi K03(hdULMEHT NpoaoNbLHOro paboyero apmuposaHua GypoBbIX CBaW PEKOMEHAYETCA NPUHM-
MaTb B 3aBUCMMOCTH OT UX AUaMeTpa:

- 0,5 % — npu d < 1000 mm;

- 0,4 % —npun 1000 < d < 1500 Mm;

- 0,35 % —npu d = 1500 mm.

8.4.8 lNpu OTCYTCTBUM CneunarnbHbIX YKa3aHui B TEXHUYECKOM 3aaanun TpeboBaHus K BOAOHENPOHU-
LlaeMOCTH BPEMEHHbIX NOAMNOPHBLIX COOPYXeHui n3 BGypoBbiX CBal HE NPEABbABNAIOTCA, OAHAKO MX hakTnye-
CKasi BOAOHENPOHMLIAEMOCTb AOMKHa o6ecneunBaTb BO3MOXHOCTb YCTPOMCTBA NOCNEAYIOLLIMX KOHCTPYKLMM
(rapousonAaumm, BbINOSIHEHUA MOHOMUTHLIX PAaboT U T. N.) 6€3 AONONHUTENbHLIX MEPONPUSITUIA, ECIIU UHOE HE
npeaycMoTpeHo npoekTom. B cnyvae, ecnu dakTuyeckas BoAONPOHNLIAEMOCTb KOHCTPYKLIMM HE NO3BONSAET
BbINOMHATL nocneayowpme pabotbl, TpebyeTca NPoBECTU PEMOHTHbIE PaboThl NYTEM MHBEKLUM PaCLLUMPSAIO-
LLIUXCS NONIMMEPHbIX PACTBOPOB Yepe3 NPoOypeHHbIe WNypbl Unu ApyruMu cnocobamu. Pabotsl HE06Xx0aMMO
BbIMOMHSATb B COOTBETCTBUU C TEXHONOTUYECKUM PErMAaMEHTOM, COrMacoBaHHbIM C NPOEKTHOW OpraHu3auuen.

YCTPOMNCTBO MOCTOSIHHLIX MNOAMNOPHBLIX COOPYXEHUIN U3 BYpOCEKYLLMXCA CBaW, BbIMOSHAIOWMX (PYHKLIMIO
3aLmTbI OT NOA3EMHbIX BOA 6€3 yCTPOMUCTBA OTAENBbHOMO rmApOU30NALIMOHHOIO KOBPA, B OONbLLMHCTBE Cnyya-
€B 9KOHOMUYECKM HeLlenecoo6pasHo.

8.5 KoHCTpyKTMBHbIE TPe6OBaHMA K NOANOPHBLIM COOPYXEHUAM, BbINOIHAEMbIM
C NPUMEHEeHneM CTPYMHOMN TEXHOSMOTUM

8.5.1 lMoagnopHbIE COOPY>KEHUA AONYCKAETCA BbINOMHATL U3 IPYHTOLIEMEHTHBIX 31IEMEHTOB Pas3fiM4yHON
hOpMbI B NNaHe ¢ apMupoBaHuem unu 6e3 Hero. NpoekTMpoBaHne Takmx COOPYXXEHUI CrieyeT BbIMOMHATL C
y4yeToM HactosLlero nogpasaena u Cll 291.1325800.

MpumevyaHne — [PYHTOUEMEHTHbIE 3MEMEeHTbl M3roTaBNMBAOTCA MO OJHOKOMMOHEHTHOW WNWU ABYXKOMNO-
HeHTHOW TexHonornn. OfHOKOMNOHEHTHAA TEXHONOMS 3akiovaeTcs B ()OPMUPOBAHNUA FPYHTOLIEMEHTHOW KOMOHHbLI NoA
HanopoM LieMeHTHoro pacteopa. [ByXKOMNOHEHTHasi TEXHOMNOMUA 3akmtodaeTc B (POPMUPOBaAHNN MPYHTOLIEMEHTHON KO-
TIOHHBI MOA HAaNopoM LieMEHTHOro pacTBopa B BO3fYLLUHOI o6onoyke. B psaae crnyyaes AnsA rpyHTOLUEMEHTHBIX KONOHH 0Co-
60 BonbLioro gnamerpa NPUMEHSAETCA TPEXKOMMNOHEHTHasA TEXHOMNOMMs, KoTopas 3aKioyaeTea B OpMUPOBaHUN MPYHTO-
LIEMEHTHOM KOMOHHbI MOA HaNopoM LIEMEHTHOTO pacTBopa B BO3AYLIHOW 060nouke ¢ AONONHUTENbHLIM pasMbiBOM rpyHTa
BOASIHOW CTpyen.

8.5.2 YCTponCTBO 3aBMPKU M3 TPYHTOLIEMEHTHbIX 3N1I€MEHTOB CneAyeT BbINOMHATL B BOAOHACILLEHHbIX
rPYHTax 10 Ha4Yana aKkckaBaLum NPoeKTUPyeMoi BbipaboTku B NPOLIECCE YCTPOICTBA NOAMNOPHOTO COOPYXKEHUSA.

8.5.3 [Npu NpOEKTUPOBAHUM NOANOPHBIX CTEH NO CTPYIHOM TEXHONMOTUU CNEAYET YUUTLIBATb, YTO HAUOO-
rnee KayecTBeHHOEe POPMUPOBAHUE FPYHTOLEMEHTHbIX 3MEMEHTOB NPOUCXOAUT B TOSILLE NECYAHbIX FPYHTOB.
B rMUHKUCTBIX rpyHTaX yCTPOWCTBO 3MIEMEHTOB AOCTUraeTC NyTEM MOSTHOTO 3aMeLLEeHUs] TPyHTa.

8.5.4 MoanopHbIE COOPYXEHUA, BbINOAHAIOWME DYHKUMIO 3aLLMTLI OT NOA3EMHbIX BOA, YyCTpausaeMble
U3 PYHTOLEMEHTHbIX SNIEMEHTOB MO OAHOKOMMNOHEHTHOW TEXHONOIMMU, PEKOMEHAYETCA npeaycMmaTpusaTh B
ABa unu bonee paaoB.

MoanopHble COOPYXXEHMUS, BbINOMHAOWME (DYHKLUMIO 3aLUMThl OT NOA3EMHbLIX BOZ, yCTpauBaemble u3
rPYHTOLIEMEHTHBIX SMIEMEHTOB MO ABYX- MU TPEXKOMMOHEHTHOW TEXHONOIrMK, A0NyCKaeTcsa npeaycMarpusarb
B OAMH PsiA NPM YCITOBMM 00A3aTENbHOr0 KOHTPONS €€ CNOLHOCTH reou3nyeckuMmn MeToaamu.

8.5.5 lNpu npoekTMpoBaHUN BOAOHENPOHULIAEMOrO MOAMNOPHOIO COOPYXXEHUA LWar rPyHTOLEMEHTHbIX
3M1eMeHTOB / BbIMUCHAIOT No hopMyne

I=D—26H, 8.1)

rae D — pguamerp rpyHTOLEMEHTHbIX 31€MEHTOB;
8 =3 % — BO3MOXHOE OTKNOHEHWE OT BEPTUKANU;

H — makcumanbHas rmybuHa GypeHus.

Mpw oTCyTCTBUM cneuuanbHOro 060CHOBAHWA OTHOLLIEHWE LWwara K AWamMeTpy rpyHTOLEMEHTHbIX KOMOHH
cneayet npuuumars //D = 0,5—0,7.

8.5.6 [lnameTp rpyHTOLIEMEHTHbIX 311IEMEHTOB B OCHOBHOM 3aBMCUT OT (PM3UKO-MEXaHNYECKUX CBOWCTB
rPYHTOB U TEXHOMOIMYECKMX NapameTpoB (BPEMEHU pa3mbiBa, AaBNEHUA HarHetaHusA, ¢opmbl, Anamerpa,
Konu4yecTsa DOPCYHOK U T. A.). [AnA yTOUYHEeHUA hakTU4EeCcKoro AnameTpa aNeMeHToB, pacxofa LieMeHTa, Nnpoy-
HOCTHbIX U Ae(POPMALIMOHHBIX XapaKTEPUCTUK PEKOMEHAYETCA BLINOSHATL ONbITHbIE paboTel. MpeasapuTens-
HO AMAMETP IPYHTOLIEMEHTHbIX 31IEMEHTOB 1ONYCKAETCs NPUHUMaThL no Tabnuue 8.1.
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Tabnuya 8.1 — AMaMeTp rpyHTOLUEMEHTHBIX S1EMEHTOB
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Twun rpyHTa

PacueTHbIif AUameTp rpyHTOLIEMEHTHOTO arieMeHTa, MM

OAHOKOMNOHEHTHasa TexHOmnorus

J[BYXKOMMOHEHTHaA TeXHONOrUA

TMUHUCTBIE MPYHTBI

500—600

1000—1300

Mecu1aHble rpyHTHI

600—800

1300—2000

8.5.7 Mpo4yHOCTHbIE N AehopMaALUMOHHBbIE XapPaKTEPUCTUKU IPYHTOLIEMEHTHbIX 3/IEMEHTOB B OCHOBHOM

3aBUCAT OT CBOWCTB FPyHTa U pacxoaa uemeHnta. Yem cnabee rpyHT, TEM XyXKe MEXaHU4YeCKkue CBOWCTBA rPyH-
TOLEMEHTHbIX KOMOHH. Ana AOCTUXEHUA MAKCUMAanbHbIX 3HAYEHUA MPOYHOCTM U MOAyns Aedopmauun He-
06X0AUMO NPUHMMATL MaKCUManbHbI pacxoa LemenTa Ha 1 M3 (cm. 8.5.8). MpeasapuTEnbLHO NPOYHOCTL Ha
oxatue u moaynb aedopmMauun rpyHTOUEMEHTHbIX 9NIEMEHTOB JONYCKaeTCsl NpuHUMarhb no tabnuue 8.2.

Tabnwuya 8.2 — MpovHocTb U MOAYNb AechopMaLn FPYHTOLIEMEHTHBIX AITEMEHTOB

MPOYHOCTL rPYHTOLIEMEHTHBIX

Mogaynb aedopmaLuy rpyHTOLIEMEHTHbIX

Tun rpywTa aMnemMeHToB Ha cxartue, MlMa anemeHToB, Mla
[TIMHWUCTBIE MPYHTHI 0,5—2,0 50—500
[Mec4yaHble rpyHTHI 3,0—10,0 500—5000

8.5.8 Pacxop uemeHTa 3aBMCUT OT TUMNa rpyHTa u He00X0AMMON NPOYHOCTU IPYHTOLIEMEHTHOTO AMNEeMEH-
Ta Ha oxatue. MpeaBapuTenbHO Pacxod LiEMeHTa AonyckaeTcs npuHuMatb 500—600 kr/M3 rpyHToLeMeHTa
(Ha 1 M3 3aKpenneHHOro rpyHTa) B NecHaHbIX rpyHTax u 500—700 kr/m3 rpyHTouemenTa (Ha 1 m3 3akpenneH-
HOTO rPyHTa) B MMIMHUCTbIX FPYHTAaX.

8.5.9 Mpu HanuuMn OUNBTPALIMOHHBIX TEYEHUI, KOTOPbIE MOFNKM Obl Pa3MbITb TPYHTOLEMEHTHDLIN dne-
MEHT B npouecce Habopa NPoYHOCTM, HEOBXO0AMMO BBOAUTL A0GABKM, YCKOPSIOLLME CXBaTbIBAHWME pacTBopa
(Hanpumep, Xuakoe CTeKNo unu kaneuuii xnop). Obvem fo6aBok 00bIMHO cocTaBnsAeT 1—2 % macchbl LeMeH-
Ta U YTOUHSIETCA Ha aTane onbITHLIX paborT.

8.5.10 YCTpOWCTBO rPYHTOLEMEHTHbIX 3NIEMEHTOB COMPOBOXAAETCH BbIXOAOM FPYHTOLIEMEHTHOW Nyfb-
Mbl HA NOBEPXHOCTb. OObEM Mynbnbl 3aBUCUT OT CBOMCTB FPyHTa, pacxofa LieMEHTa U BPeMEeHU pa3mbiBa
rpyHTa u coctaensietr 50—90 % obbema rpyHToLeMeHTa (3aKpEenneHHOoro rpyHTa). lNpoekTom cneayer yuuTbl-
BaTb 00LEM yTUNM3aLuUK Nynbnbl.

8.5.11 [Onsa onpeaeneHns MexaHW4eCcKMX napameTpoB rPYHTOLIEMEHTA BbINOJHAETCA KOHTPONbHOe Oy-
PEHUE OMbITHLIX FPYHTOLEMEHTHbIX 3NIEMEHTOB C 0TOOPOM KEPHOB ANsi NOCIeAYoWMX NnabopaTopHbIX UCTbI-
TaHuit. OnpeaenexHne npeaena NPoOYHOCTU HA oxxaTue u Moayns gechopmauum BbinonHsAT no MOCT 21153.2
n FOCT 28985. ina onpeaeneHns 3Ha4eHnss HOPMaTUBHOIO CONPOTUBMEHUS CXKATUIO 3aKPENSIEHHOro rpyHTa
cneayet otoupaTk no Tpu obpasua ¢ kaxaoro Metpa Ha rnybuHy He 6onee 5 M. OTOOp KEPHOB C FNyOUHbI
Gonee 5 M 3aTPyAHUTENEH M3-3a BO3MOXHOCTM Bbixoga OypoOBOro MHCTPYMEHTA M3 TEMNa rpyHTOLEMEHTHOIO
3NeMeHTa B CBA3U CO CTaTUCTUYECKUM OTKITOHEHUEM CKBaXXWH OT BepTUKanu Ha 2—5 %.

8.5.12 Ons BocnpusiTus u3rnbaiollero MOMEHTa TPYHTOLIEMEHTHbIE 3MEeMEHTbl Cnefyer apMupo-
BaTb MeTannuuyeckumu Tpybamu, aByTaBpamu unu Apyrum npokatoM. CeyeHue InemMeHTOoB crneayer nog-
OupaTb pacdeToM. Hanbonee yacto npumeHsaoTca TpyObl guameTrpom 57—325 mm, AByTaBpbl npodunem
h =100—300 MM, BUHTOBbIE LLITAHTMK.

MpumedvaHuns

1 MorpyxeHne apMUpyHOLLMX SNeEMEHTOB Ha rnybuHy 6onee 12 M cneayeT npegycMarpuBaTb C NPUMEHEHUEM BU-
Gpororpy»aTens v BLaBnuBaroLLuxX MeXaHU3MOB.

2 [vnameTp GypoBOro MHCTPYMEHTa ANSA YCTPOWCTBA MPYHTOLIEMEHTHLIX KOMOHH OBbIMHO He npeBbiWaeT 114 mm,
B CBSI3M C 3TUM NpW He0BXOAUMOCTU NOTPYKEHUS apMUPYIOLLMX 3rieMeHToB GonblUero paamMepa CKBO3b TOJLLY HAChIMHbIX
N KPYNHOOBNOMOYHLIX FPYHTOB B NPoekTe HeoBXxoaMMo npeaycMaTpuBaTh YCTPORCTBO NMAEPHBIX CKBaXWH COOTBETCTBY-
toLero amamerpa.

3 lNpu NpoekTMpPOBaHUN apMUPYIOLLMX 3ITEMEHTOB, NorpyXaemblx Ha rnybuHy 6onee 20 M, cneayeT npegycMmarpu-
BaTb BbINOSTHEHWE ONBITHBIX PaboT Unu pazpaboTaTb TEXHONOrMYECKWIA PernamMeHT Norpy>KeHNs s KOHKPETHOro obbekTa.
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8.6 TpeboBaHUsA K KOHCTPYKLMAM KpensieHusA

8.6.1 lMpoeKkTMpoBaHME KOHCTPYKLUMI KpenneHna Heobxoammo BbINOMHATL Takum 06pa3om, YToObl OHU
OKa3sblBanM MUHUMAIbHO BO3MOXHbIE NPENATCTBUSA AN BbINONHEHNS NOCNEAYOLMX CTPOUTENBHbIX paboT.

8.6.2 B cnyyae npoeKkTMpoBaHUS Pacnopok, YNUPaoLLMXCHA B MMOHEPHBIA YY4aCcTOK (PYHAAMEHTHON Nu-
Tbl 34@HWUSA UMK B APYrME KOHCTPYKLMM, HEOBXOAMMO BhIMOMHATL NMPOBEPKY NMPOYHOCTM, 8 TaKXKe YCTOWYMBOCTH
OMOPHLIX Y4aCTKOB Ha CABUI C Y4ETOM NOACTUMAIOLLUX CNOEB, rmapousonauuu u T. n. KoahduumeHTsl TpeHus
Mo KOHTAaKTY PasnuYHbIX MaTepuanos A0NyCKAETCA NPUHUMATbL COTMacHo NPUMnoXxeHuo I.

8.6.3 Pa3amepbl BpeMeHHON (Unu NOCTOSIHHOMN) YAEPKUBAIOLLIEN FPYHTOBO BepMbl Creayet onpeaensitb
pacyeToM Takum 06pas3oM, YTOObI HEBO3MOXHOCTb €€ pa3spyLUeHus no noboi NOBEPXHOCTH CKONMbXKEHUS AN
BCEX COYETaHWii Harpy3ok Geina obecneveHa ¢ KOIPULMEHTOM yCTORUNBOCTU Ky, 2 1,1 (cM. 6.1.22). Pacuet
rPYHTOBbIX 6EPM PEKOMEHAYETCH BbIMOMHATb YUCMEHHBIMY METOAAMU. Yron 3as0kKeHUs oTkoca 6epmsl K ro-
PU3OHTY pPEKOMEHAYETCA NPUHMMAaTL He Bonee, YeM ykasaHo B npunoxeHun M.

8.6.4 [1ns noBbILIEHUs1 yCTOMYMBOCTU FPYHTOBOM BepMebl, B Criyyae Takon HeobxoaumocTu, 4onyckaeTcs
npegycMaTpuBaTtb €e Npurpy3 pasnuyHbiMU Matepuanamm (4OPOXHLIMU MAUTAMU, LIEMEHTHBIM PacTBOPOM,
dbyHAaMeHTHbIMK Griokamu u T. ).

8.6.5 MpoeKkTupoBaHNe yaepKUBAIOLMX IPYHTOBLIX GepM cneayeT BbINOMHATL C YH4ETOM BO3MOXHOCTH
JABWKEHUSA TEXHUKM MO WX BEPXY ANA MOHTaKa PacnopHbIX CUCTEM U Banok, yCTPOWCTBA FPYHTOBbIX aHKe-
POB U BbINOMHEHUA APYrux HEOBX0ANMbIX PaboT, NPeayCMOTPEHHBIX NPOEKTOM OpraHu3aunmn CTpouUTENLCTBa
(cMm. pucyHok 8.8).
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1 — rpyHToBad 6epmMa; 2 — NoanNopHOe CoopyxXeHue; o — yron oTkoca bepmbl (oNpeaenseTea No pacyeTty)

PucyHok 8.8 — Cxema ycTpoiicTBa rpyHTOBOM GepMbl

8.6.6 [lnsa 3aluThbl NecyaHbix rpyHTOBbLIX GepM OT pasmbiBa aTMochepHbIMU 0CaaKaMu crieayeT npeayc-
MaTpUBATb UX YKPbITUE FEOTEKCTUIEM, MOMUITUNEHOM, LIEMEHTHbLIM PAaCTBOPOM UMW APYrMMU MaTepuanamu.

8.6.7 lMpu npoekTMpoBaHUM BPEMEHHBIX PaCMOPHbLIX CUCTEM AONyCKAeTCA npegycMmarpuBarb UCMOMb-
30BaHue ObIBLLUMX B ynoTpebneHun matepuanos Npu yCnoBMM COOTBETCTBUA UX FTEOMETPUYECKUX U MEXaHU-
YecKux napaMeTpoB TpeboBaHUAM NPOEKTHOW AOKYMeEHTauuK. [lJaHHbIE napaMeTpbl A0SKHbI ObITh NOATBEPK-
[eHbl 3aKnioyeHneM akkpeaUTOBaHHOW nabopaTtopumn Ha Kaxaylo napTuio marepuana, [OCTaBrsemMoro Ha
CTPOUTENbLHYIO NMOLLAAKY.

MpumMeHeHne GbiBLUKMX B ynoTpebneHuu matepuanoB AfA YCTPOMCTBA MOCTOSAHHBLIX PACMOPHBIX KOH-
CTPYKLUMIA HE JONyCKaeTCs.

8.6.8 lMpu NpoekTUpoBaHUM NOCTOSHHLIX PACMOPHbLIX KOHCTPYKUMUIA HeoBXoamMmo npeaycMmarpuBarb UX
NPOTUBONOXAPHYIO U aHTUKOPPO3UIAHYIO 3aLunTy, obecnevmsatoLLyo 6e3onacHyio aKcnyaraumio B Te4eHune
pacyeTHOro cpoka crnyObl MOAMNOPHOrO COOPYXKEHUS, KOTOPOE OHW PaCKPEMAOT.

8.6.9 Lllar pacnopHbIX aNemMeHTOB B NflaHe HasHa4aeTcsa No pacyety. MNpeaBapuTensHO LWar pacnopHbIX
3MEeMEHTOB CMeAYyeT NpMHUMaThL B npegenax ot 4 4o 8 M, YTO AaeT BO3MOXHOCTb 3(PEKTUBHO BLIMOMNHATH
paboTbl MO 9KCKaBAaLMK TPYHTA, YCTPOMUCTBY MOCNEAYIOLLUX KOHCTPYKLUA U HE NMPUBOAUT K YPEIMEPHOMY YyBE-
NMYEHUIO MaTepManoemMKoCTh pacrnpeaenuTenbHbIX 06BA304HbIX NOACOB (CM. pUCYHOK 8.9, a). Mpw ware pac-
MOPHbIX 3MEMEHTOB B NraHe, NpesbilatoweM 8 M, peKOMEHAYETCA NpeaycMaTpuBarh y3en onvpaHus B Buae
«NaCTOYKMH XBOCTY» UMK «TPONHUK» C AOMOSHUTENbHLIMU 3NeMEHTaMU, CHUKAIOLWUMU BHYTPEHHUE YCUNUA B
06BA304YHbIX NOsicax (CM. pUCYHOK 8.9, 6).
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@ — Cxema PacCTaHOBK/ PacropHbIX EMEHTOB B MilaHe NP PAZOBOM Liare pacnopok; 6 — NpUMepk y3nos
OnMpaH1s PacropHbIX JNIEMEHTOB MpW GOMbLUIOM Luare pacnopok B nnaHe: 7 — noAnopHoe coopyxeHue,
2 — pacnopka; 3 — pacnpejenuTernbHelit Nosic; 4 — NUeT

PucyHok 8.9 — Cxema ycTpoicTBa pacnopHbIX aneMeHToB

8.6.10 BbICOTHOE MONOXKEHNE 3NEMEHTOB BPEMEHHbIX PacnopHbIX CUCTEM MO BO3MOXHOCTU cneayet
BbIOMpaTh Takum 00pasom, utobbl OHM pacnonarannck Hag NOCTOSHHLIMM KOHCTPYKUMSMU NPOEKTUPYEMOTO
obbekTa, nocne Bo3BeAEeHUS KOTOPbIX BPEMEHHbIE pacnopku npeanonaraercs AEMOHTUpOBATb.

8.6.11 OnemeHTbl pacnopHon cUCTEMbI AONYCKAETCS npoekTuposats N0OOK ANUHLI NPKU ycnosun obe-
crneyeHnss ux Tpebyemoi NPOYHOCTU U TMOKOCTU. NS YMEeHbLeHUs €cB000AHOW ANWUHLI ANEMEHTOB pacnop-
HO/i CUCTEMbI MPN HEOBXOAMMOCTY CrieAyeT npeaycMaTpuBaTh YCTPOINCTBO MPOMEXYTOUHbIX ONOP (CM. pUCy-
HOK 7.1, &) unm gOnNONHUTENbHbLIX CBA3EIA.

8.6.12 lMpoeKkTMpOBaHME rPYHTOBbLIX aHKEPOB PEKOMEH/YETCH BLINOMHATH TAKUM 06pa3om, 4ToOb! yCTbe
aHkepa pacnonaranock BblLE YPOBHA NOA3EMHbLIX BOA (CM. PUCYHOK 8.10). MNpu HeobxoaMMOCTH yCTpOiiCcTBa
PYHTOBbLIX @HKEPOB HWKE YPOBHS NOA3EMHBIX BOA TPEGYETCS MpUMeHeH1e A0NONHUTENbHBIX MEPONPUATHI,
MCKITIOHAIOLLNX BLIHOC BOAOHACILLEHHbIX FPYHTOB B 30HY SKCKaBaLy.

1 — noAnopHoe coopyxetme; 2 — YCTbe aHkepa; 3 — aHkepHas TAra

PucyHok 8.10 — Cxema yerpoiicTaa rpyHTOBBIX aHKepOB BbiLe ypoBHS NOA3EMHbIX BOA

. 8.6.13 [ina kpenneHA NOANOPHbIX COOPYKeHMil AOMYCKAETCS NpuUMeHeHIe FPYHTOBbIX aHKEPOB C KECT-
KOM TAroN Kak C NPEABAPUTENbHLIM HaTsikeHueM, Tak n 6e3 Hero. B kauyecTse apMUPYIOLLMX 31eMEHTOB ANA
Taknx pyHTOBbLIX AHKEPOB CNIEAYET NPUMEHSITL TONCTOCTEHHBIE TPYBUATLIE LUITAHIM C HAKATAHHONM BUHTOBOI
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MOBEPXHOCTbIO, 00ecnevnBaroLLeil HaaeXXHOe CLIENIEHNE NO KOHTAKTY «LUTAaHra — IPYHT — LieMeHT» (CM. pu-
CyHOKk 8.11). lNpumeHeHne rnagknx meTannuyeckux Tpyd He aonyckaercs. [Ans NOBbILIEHWA NPEAEnbHOro
COMPOTMBNEHNUA TPYHTOBbLIX aHKEPOB C BUHTOBbLIMU LUTAHraMM1 A0MYyCKAETCA NPUMEHATb TEXHOMNOTUIO CTPYIHON
LeMeHTauunmn, 4To NO3BONAET yBENNYMUBATL KOPEHb aHkepa go 300—500 mm.

8.6.14 VcnbITaHns rpyHTOBbIX aHKEPOB HEOBXOANMO BbINOSHATL C YHETOM TOTO, YTO paboTa aHkepa npu
ncnbITaHWN (NpY OTCYTCTBMW MPU3MbI aKTUBHOTO A@BNEHMS) MOXKET CYLLECTBEHHO OTNNYATLCA OT paboThl TOMO
XK€ aHkepa nocne paspaboTku KOTNoBaHa, koraa npu3ma akTWBHOrO AaBneHus Byaet cchopmMmposaHa (CM. pu-
CyHOK 8.12). [ins nony4yeHus Gonee Bnu3kux pe3ynsTaToB UCMbITAHWIA K PaKTMYECKON HECyLLEel cnocoBHOCTH
aHKepa npu ero yCTpoMCTBE pPacYeTHyl0 CBOOOAHYIO ANWHY ChneayeT U30nMpoBaTb OT FPYHTOBOrO Maccuea,
HanpuMep yCTpOWCTBOM MIACTUKOBbLIX OGOIOYEK, CHUXAOLMX TPeHUe (CM. pucyHok 8.11). Tawke crneayet
UCKNIOYNTL BO3MOXHOCTb HaTSXEHUS UCTbITATENBHBIX aHKEPOB HAa LIEMEHTHYIO 0B0NOYKY, OKPY>KaIoLLLYIO TAry
aHkepa B npegenax cBo604HOW ANUHBI (CM. PUCYHOK 8.12).

4 5

/ X
1 3 2 3 1 3

1 — nnacTukoBas oBorouka; 2 — cTbIKoBas MycTa; 3 — BMHTOBaS WTaHra; 4 — cBobogHas AnuHa; 5 — KOpeHbL aHKkepa

PucyHok 8.11 — BuHTOBaA wraHra

a 6

@ — MpK HenpasUNbHOM NPOBEACHUM UCMbITaHUIA (McNbiTaTenbHas Harpyska: Py = Ry; + Ry + Ry He cooTseTcTByeT
q°aKTW*eCK0My npegensHoOMYy COMPOTMBNEHUIO aHKepa: P;b = RK); 6 — npuv NpaBUNLHOM MNPOBEAEHUU WUCABLITAHWN

(MenbitaTenbHag Harpyska P;' COOTBETCTBYET (haKTMMECKOMY NpeaensHomy COMNpPOTUBMEHUIO aHKepa Pf ), 1— noanopHoe
COOpyxeHWe; 2 — kopeHb aHKepa; 3 — NPU3Ma akTUBHOIO JABNEHNA Ha aTane UcrbiTaHWi; 4 — NpuU3Ma akTMBHOTO JaBleHUs
Ha 3Tane oKoHYaHMA sKkckaBaUMW; 5 — OTMETKA UCMbITAHWIA, 6 — OKOHuaTensHaA oTMeTKa dKCKaBaLun; 7 — oTBepcTUS B

SaKMapHoi AeTany; § — nnacTukoas oGonodka; Py — AOMYCTUMAs pacueTHas Harpyska Ha aHKep npu HenpasunbHoM
NPoOBeAEHNN UCnbITamui

Ry —
R

: Pf — AonycTMMan pacyeTHaA Harpyska Ha adkep npu NPaBUNBHOM MPOBEASHUN UCMLITAHWN
CoONpoTuBNeHne aHkepa, oOBycroBneHHoe onupaHuem UeMeHTHOro Terma Ha MOAMNOPHOE CoopyXeHue;
06 — COMPOTUBNeHNe cBOGOAHON ANUHLI aHkepa; R, — akTUieckoe conpoTUBMeHUe aHKepa, Nepeaasaemoe no rPyHTY

PucyHok 8.12 — Cxema peanusauun npegenbHoro CONpOTUBNEHUS aHKepa
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8.6.15 lMpoekTupoBaHMe aHKEPHbIX KOHCTPYKUMIA C TAramu crieayert BbINOMHATbL, pacnonaras Taru Ha
rny6uxe 0,5—1,0 M OT NOBEPXHOCTU 3eMnu (OT padouer nnoLaaku) TakuM 06pa3om, UToObl OHU HE MeLLanu
NpoBeAEHUIO AANbHENLLMX CTPOUTENBHBIX PaboT U B TO e Bpems TpeboBanu MUHUMANbHLIX 3aTpaT Ha CBOE
YCTPOWCTBO (CM. PUCYHOK 7.12).

8.7 flonycTUMble OTKIIOHEHMUA NOANOPHLIX COOPYXEHUI U YAEPKMBAIOWNX KOHCTPYKUUI

8.7.1 MNpwn NpoeKTUpOBaHUM U pasMELLIEHUMU Ha NNOWAAKe Npeanonaraemoro CTpouTenLCcTea NoANop-
HbIX COOPY>KEHUI HEOOX0AUMO YYUTLIBATh UX BO3MOXHbIE OTKITOHEHUSI OT MPOEKTHOrO NOMOXKEHUA NPU NPOU3-
BoAcTBe pabot. HopmaTtueHbie OTKIOHEHUS criedyeT NpuHMMaTb B cootBeTcTBUM ¢ CM 45.13330 u Tabnuua-
Mu 8.3—38.5.

8.7.2 HopMaTtuBHbIE OTKSIOHEHUS MOAMNOPHbLIX COOPY>XXEHWUI, BLIMOSHAEMbIX B OTKPbITbIX TpaHWenXx u
KoTrnoBaHax no 5.1.3, nepeuncneHue a) (MacCuBHbIE, YrONKOBbIE NOAMOPHLIE CTEHbI), AOMKHbI NPUHUMATLCA
no TpeboBaHMsAM 4EeACTBYIOLMX HOPMATUBHBIX JJOKYMEHTOB Ha NPOU3BOACTBO paboT NO COOTBETCTBYIOLLEMY
TUNY KOHCTPYKLUMU (KaMEHHblE, apDMOKaMEHHbIE, )Xene300€TOHHbIE U T. M.).

HopmaTtuBHble OTKNMOHEHUS NOANOPHBLIX COOPYXEHUW, YCTpauBaeMbixX B rpyHTe no 5.1.3, nepevucne-
HuUsa 6)—r), cnegyeT npuHUMaThL no Tabnuuyam 8.3, 8.4.

M pumedyaHune — MpuBegeHHble B Ta6n|/|qax OTKIIOHEHUA cneayeT CymMmupoBaThb.

Tabnuya 8.3 — HopmaTuBHbIE OTKITOHEHUS NOANOPHLIX COOPYXKEHWIA, Norpyaembix 3abuBKoii, BAaBNMBaHWEM, BU-
OponorpyxeHueM, 3aBuHYMBaHUEM, BypeHnem

MokasaTens 3HauveHue aonycka
PacrionoxeHue aneMeHTOB MOAMNOPHOr0 COOPYXEHUA B MNiaHe:
a) NeprneHanKyrnsapHO 0CK NOAMOPHOro COOPYMKEHNUN +10cmMm
6) BAONb OCK NOATMOPHOIO COOPYXEHUSA +20cmMm

CpefHee OTKNOHEHWE OT BEPTUKaNU (M3MepAETCS OT Bepxa 40 NPOEKTHON OTMETKM
3KCKaBaLMu rpyHTa):

a) BpEMEHHbBIX MOAMOPHbLIX COOPYKEHUA He 6onee 1 %
6) NOCTOSIHHBIX NOAMOPHLIX COOPYXKEHUI He 6onee 1 %
[ny6uHa anemMeHTOB NOAMNOPHOIO COOPYXKEHUS:

a) OTKIIOHEHUSA Bepxa OT NPOEKTHOW OTMETKU +20cm

6) OTKNTOHEHWS HU3a OT NPOEKTHON OTMETKM +20cMm

8.7.3 TpebGoBaHMA K OTKMOHEHUIO 3MEMEHTOB BPEMEHHOW PacrnopHOM CUCTEMbl OT NPOEKTHOro Nono-
KEHUSA HE NPELBLABMAOTCA U A0MKHbI YCTAHABNMBATLCA B KaXAOM KOHKPETHOM Cly4yae No COrnacoBaHWUIo
NPOEKTHOW OpraHusayunen.

TpeGoBaHUA K OTKIMOHEHUIO 3NEMEHTOB MOCTOSHHON PACNOPHON CUMCTEMbI OT NPOEKTHOrO NOSIOXKEHUA
cnefyet NPUHUMAaThL COrNacHO CTPOUTENbHBIM HOPMaM NPOEKTUPOBAHUS KOHCTPYKLMIA U3 COOTBETCTBYIOLLIETO
marepuvana.

Tabnuuya 8.4 — HopmaTUBHbIE OTKNOHEHWUS NOANOPHLIX COOPYKEHWUIA, BEINOMHAEMbIX CNOCOBOM «CTeHa B rpyHTE», U3
6ypoBbIX CBaii MW U3 FPYHTOLIEMEHTHBIX 3M1eMEHTOB

MokasaTtenkb 3HaveHue gonycka

CwmelleHune oceil NoAMOPHOro COOPYXEeHUA B NNaHe +3cM

CpegHee OTKIIOHEHME OT BEpTUKani (M3MepPAETCA OT BEPXa 10 NPOEKTHOH OTMETKH
3KCKaBaLuu rpyHTa):

a) BpEMEHHBIX NOAMOPHBLIX COOPYXEHU He 6onee 0,5 %
6) NOCTOAHHLIX NOANOPHLIX COOPYXEHUIA He 6onee 0,5 %
TonwmHa NOANOPHOrO COOPYXKEHUS:

a) cpeaHsaa TonwuHa +10 cMm

6) oTAenbHbIE YYacTKu (HanmMbIBbI) +15¢cMm
My6buHa anemMeHTOB NOAMOPHOIO COOPYXEHUS:

a) OTKNOHEeHUA Bepxa OT NPOEKTHO! OTMETKU +10cm

6) OTKNOHEHWUA HU3a OT NPOEKTHOW OTMETKM +20cm
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8.7.4 HopmartusHble OTKIIOHEHUSA NPU YCTPOMCTBE rPYHTOBBLIX aHKEPOB Crneagyer NpMHUMaThb COrfacHo
Tabnuue 8.5.

Ta6nuya 8.5 — HopMaTuBHble OTKNOHEHUSI MPU YCTPOWCTBE rPYHTOBBLIX aHKEPOB

Mokasatenb 3HaueHue gonycka
MapaMeTpbl aHKepoB (ANMHa TArK, ANUMHa KOPHS) + 10 cm
To4HOCTb YCTaHOBKU Ha TOYKY NpurnoxeHus bypa Mo cornacoBaHuo C NPOEKTHOW opraHu3aLuen
MonoxeHune ocu CKBaXKUHbI +5°
AvnaMeTp cKBaXWHbI +5¢cm
my6uHa cKBaXUHBbI +20cMm

9 OcobeHHOCTU NPOEKTUPOBaHUA CTEH NOABAarNoB

9.1 OGwme ykaszaHun

9.1.1 Hopmbl HacTOALLErO pasaena cneayer cobnoaark NpU NPOEKTUPOBAHUM HAPYXXHbIX CTEH NoaBa-
SI0B U HECYLUMX NMOAMOPHBLIX COOPY>XXEHUMN.

9.1.2 PasnuualoT cneayiowme Tunbl CTEH NoABarnoB:

- CTeHbl NOABANOB, BbINOMHAEMbIE B NpeABapuTENbHO pa3paboTaHHbIX BbIEMKaX, ¢ NOcneayoLei 06-
paTHOW 3acbINKOW (CM. PUCYHOK 9.1, a);

- CTeHbl MOABAsnoB, BLIMOJSIHAEMblE MOBEPX BPEMEHHOr0 WU MNMOCTOAHHOIO OrpaX{AeHMA KOTIIOBaHa
(cm. pucyHok 9.1, 6);

- NOCTOSAHHbIE OrpaXKAEeHUsA KOT/IOBAHOB, ABMSIOLUMECH CTEHOW nojsana v yaepxusawoowme nepenag
rpyHTa B Nepuoj CTPOMTENLCTBA M AKkcnnyaTtaumum obbekra (CM. pucyHok 9.1, 6).
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a@ — CTeHa nojBana B npeABapUTenbHO panaGOTaHHOVI BbleMKe, 6 — CTeHa nogsana noeepx orpaxaeHWA KoTnoBaHa

(BpEMeHHOro UK MOCTOSHHOrO); 8 — MOCTOSIHHOE OrpaxAeHue KoTroBaHa, SBNSAoLeeca CTeHol noasana; 1 — obpaTHas 3achirnka;
2 — cTposijeecs 3aaHne; 3 — cTeHa noagana; 4 — NoAnopHoe CoopyXeHne, 5 — nepekpbITUe CTPOALLEroca 3naHus

PucyHok 9.1 — Tunel cTeH noasanos

9.1.3 Hapy»Hble CTeHbl NoABanoB CneayeT pacCuYUTbIBaTh MO NPeAenbHbIM COCTOAHMAM NEPBOIN U BTO-
poi rpynmn, ¢ y4eTOM rOPU3OHTANbHOIO AAaBIEHUS rPYHTA B COCTOSAHUU NOKOA U BEPTUKANbHON Harpysku Ha
cTeHy. [Npn 9TOM AaBneHue rpyHTa co CTOPOHbI HU3KMX OTMETOK (MacCUBHOE AAaBNEHNe CO CTOPOHbI 9KCKaBa-
UMM noa nonom nojsana) cneayer NPUHUMATL PaBHbIM HymMO. CKNoYeHne CoCTaBnAoT NPOEKTHbIE CUTya-
Luu, gonyckawLume CyLeCTBEHHbIE TOPU3OHTaNbHbLIE NEPEMELLEHUA CTEHbI noagBana (cMm. 6.2.6).

9.1.4 BepTukanbHYIO Harpy3ky Ha CTeHy nojsana crneayert onpeaenatb No pesynbratam pacyera KOoH-
CTPYKLMIA NPOEKTUPYEMOTO 00beKkTa B COOTBETCTBUMU C TEXHMYECKUM 3agaHneM u TpebosaHusammu CIr20.13330
C y4eTOM COBCTBEHHOrO BECA CTEHbI.
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9.2 CteHbl NOABaNoB

9.2.1 OnpeaeneHne BHYTPEHHUX YCUNNIA B CTEHE NOABana CrneayeT BbINOMHATb, paccMaTpuBas ee Kak
4yacTb KOHCTPYKUMU COOPYXXEHUS, HArpy>XeHHYI0 TOPU30HTaNbHbIM AABAEHWEM TPyHTA M BEPTUKArbHOW Ha-
rpyskoii N OT NPOEKTUPYEMOTO 0GbEKTa (CM. PUCYHOK 9.2).

9.2.2 Pacuyer cTeHbl noasana cneayet BbiMOSHATbL C Y4ETOM N0AAaTAMBOCTU HECYLLIMX KOHCTPYKLMIA Npo-
ekTupyemoro o6bekra. [lonyckaercs YaCTU4HOE MOAENUMPOBAHNE KOHCTPYKUMW NPOeKTMpyeMoro obbekra ¢
UCKMIOYEHUEM U3 pacyeTa HaA3EeMHOro UMM MHOTo (pparMeHTa HecyLen CUCTEMbI, NPU 3TOM UCKIIoYaeMas
4yacTb HECYLLUEN CUCTEMbI OOBHEKTA OIDKHA YUUTBLIBATLCS €€ XECTKOCTbIO M Harpy3kaMmu, NpUBEAEHHbIMY K pac-
YETHLIM y3nam, o6LWMM AN NCKITIOYAEMON U COXPaHAEMON YacTen pacHETHON CXEMbI.
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1 — cTeHa nogBana; 2 — obpaTHas 3ackinka; 3 — rnuTa nona noaBana; P, — AaBneHne OT HAarPy3KkK Ha NOBEPXHOCTH;
P, — Aasnetue ot Beca rpyHTa

-

PucyHok 9.2 — PacdeTHasn cxema CTeHbl nogsana

9.2.3 [opn3oHTanbHOE JaBrneHUe rpyHTa ot cOOCTBEHHOrO BECA, BPEMEHHbLIX U MOCTOSAHHLIX Harpy3oK
Ha NOBEPXHOCTU M MNOA3EMHbIX BOA CrneayeT ornpeaensiTb B COOTBETCTBUU C 6.2 aHANOrmyHo MacCUBHBLIM U
YrONMKOBbIM MOANOPHLIM CTEHAM C YYETOM AOMOSIHUTENbHOW Harpysku OT YNNOTHEHUS 0OpaTHOW 3acCbinku
(cm. 6.3.6) u B cooTBeTCcTBUM € 9.1.3.

Mpu Hann4uun B 30HE, OKa3bIBAIOLLEH BNUAHUE HA CTEHY NoABana, aBTOMOOUIBHBLIX UIU XXENEe3HbIX A0-
por pacyeT ropu3oHTanbHOro AaBfIEHUA CreayeT BbINONHATL C y4eToM TpeGoBaHui pasgena 10 HacToAWwero
cBOAa npasun.

9.2.4 CteHbl NOABANOB crneayeT pasaenstb AePOpPMaLUOHHBIMU U TEMMEPATYPHO-YCAA04HbIMW LUBA-
mMu. PaccTosHue mexay Wweamu cneayeT npUHUMAaTh:

- AnA CTeH noABanoB, NOABEPraroLLMXCS NonepeMeHHOMY BO3AENCTBUIO NOMOXUTENbHBIX U OTpULA-
TEnNbHbIX TEMMNEPATYP, — aHaNOrM4HO MacCUBHbLIM U YFONKOBbIM NOANOPHLIM CTeHaMm (CMm. 6.3.11);

- OANSA CTeH nNoABarnos, HE NOABEPraloLLUMXCS NONEPEeMEHHOMY BO3AENCTBUIO NMOMOXMTENBHLIX U OTpULA-
TenbHbIX TEMMEPATYP, PacCToAHNE MEXAY AePOPMAaUUOHHLIMUA U TEMNEPAaTYPHO-YCAA04HbIMMY LLUBAMMU ONpe-
aensieTcst pacyetom; 6e3 pacyera J0MNyCKaeTCs NPUHUMATL PACcCTOSIHUE MEXAY TeMNepaTypHO-yCcaa04HbIMU
LwBaMu He 6ornee 60 M AN MOHONMUTHbIX U 120 M Anst CEOPHbIX M COOPHO-MOHONUTHLIX KOHCTPYKLMIA MOABANOB.

9.2.5 Tpu HaNM4MK rPYHTOBbLIX BOA CTEHbI MOABANOB AOMKHbI ObITb 3aLUMLLEHbI TMAPON3ONSALMEN B CO-
oTBeTCTBUU C TpeGoBaHuamu CIM 71.13330, ecnu B TEXHUYECKOM 38 @aHUKN HA NMPOEKTUPOBAHME HE OrOBOPEHO
uHoe. Npu HeoBXo0AMMOCTHU CrieayeT ycTpanBarb APeHaXxu nNoA nofoM unu no nepumMeTpy nogsana.

9.2.6 ObGpaTHYyIO 3acCbInky nasyx KOTnoBaHa cneayet Nnpou3BoAnTb Takum 06pas3oM, YTobbl HE BbI3BaATb
CMELLEHUE COOPYXKEHUS OT NMPOEKTHOro MONIOXKEHUA Noa AENCTBUMEM AaBrneHUs oO6paTHON 3acCbInku.

9.3 OrpaxaeHuUs KOTNOBaHOB

9.3.1 lMpu OTCYTCTBUM CreumanbHOro 060CHOBaHMS BPEMEHHOE OTpaXkaeHNe KOToBaHa, 3akpbIiToe no-
CTOSIHHOWi CTEHOI NOABANbHOM YacTu NPOEKTUPYEMOro 00bekTa, He CNeayeT yuuTbiBaTb NpKU pacyeTe 3Tol
MOCTOSHHOI CTeHbI MOABANbHON YacTu. FOPU3OHTaNbLHOE AaBrieHne Ha CTeHy NoABana crieayet onpeaensTb
B COOTBETCTBUM C 9.2 63 yyeTa KOHCTPYKLMU OTPaKIEHUSA KOTIIOBAHA.
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9.3.2 lMocToAHHOE orpa)aeHne KOTNoBaHa, 3aKkpbiToe NOCTOSAHHOWM CTEHOW NoABasnbHON YaCcTh NPOEKTK-
pyemoro o6bekTa (CM. pUCyHok 9.1, 6), AONyCKaeTCs NPUHUMATh B PACHET AN CHUXEHUS] BHYTPEHHUX YCUNUN
B MOCTOAAHHOW CTEHE MoABanbHOM YacTu. B aTOM cny4vae orpakaeHue KOTrnoBaHa u CTeHy noasana cneayer
paccMmarpuBaTth Kak ABe OTAENbHbIE urmbaemble (Mnu cxato-usrnbaemble) 6anku Co CANOLWHLIMU YNPYruMn
CBSI35IMW NO BCEW BbICOTE, NepeaaoLLMK TONbKO HOPMAaribHYIO K CTEHE COCTaBMSIOLLYIO HAarpy3ku (CM. pucy-
Hok 9.3, 6). KacaTenbHylo COCTaBNSIOLLYIO Harpy3ku (TpEHUE Mexay CTeHamu), 3a UCKIIOHEHEM cneunansHo
0BOCHOBAHHBIX CIy4a€eB, PEKOMEHAYETCA NMPUHUMATL PABHOWM HYN0. XKeCTKOCTb CBs3el CneayeT HasHavaTb B
COOTBETCTBUM CXKECTKOCTbIO MaTepuana 3anonHeHus (reoTekCTumb, MMAapou3onsauus, yTennuTens U T. n.), Npu
3TOM AOMYCKAETCs y4uThIBaTb NpeaBapuTenbHOe obxaTtue marepuana 3anonHeHus noa gasneHmem GeToH-
HON CMECH NPU 3anMBKE MOHOMUTHbLIX HAPYXHbIX CTEH noaBana.

9.3.3 Pac4eT NOCTOAHHOTO OrpaXkaeHusi KOTNoBaHa cneayeT BbiNOMHATL AN ABYX CTagui pabotbl Co-
OPYXEHUS:

- Ans cTaguu CTpouTenbCTBa — COrMacHo 6.4;

- AnA cTaguum aKcnnyarauum — cornacHo 9.2 ¢ BBeAE€HMEM AO0NONHUTENbHLIX CBA3EN (0NOpP) B YPOBHAX
nepekpbITUii U nona (pyHaameHTHOW NNMTbI) noagBana.

Pacuet cTeHbl nogBana cnegyeT BbINOMHATb COMMacHo 9.2.

9.3.4 PacnpegeneHue BHYTPEHHUX YCUINUIA MeXJy OrpaxaeHuem KOTMoBaHa W CTEHOW noasana cne-
AyeT onpeaensTs No pesynsrataM MO3TANHOr0 YMCIEHHOTO pacqeTa KOHCTPYKUMM OrpakaeHus KOTNnoBaHa
COBMECTHO CO CTEHOW nogsana ¢ y4yetom 9.3.5.

HonyckaeTca pacnpeieneHne BHYTPEHHUX YCUNUIA MEXAY KOHCTPYKUMAMU NMPONOPLUNOHANBHO MX XKEeCT-
KOCTAM C y4yeTom 9.3.5.

MpumeyaHue — CneayeT yUUTLIBATb, UTO C YBENTUUEHUEM NPOETa (BEPTUKAIBHOIO PacCTOAHWUS MeXAy onopa-
MU CTeHbI MoABara, HanpumMep Mexay nnTamMmu nepekpbITUit) yBenuuMBaeTca 40N Harpysku, NPUXoasaLWascs Ha CTeHy noa-
Barna, U yMeHbLUAeTCs AONS Harpy3ku, NpUxoaslLasicsl Ha orpaxzeHne KOoTNoBaHa, 3a CHET yBenuqeHus ero aecopmauuil.
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a — BoJoMpoHuL@eMoe orpaxjeHve; 6 — BoJoHeNpoHWLaemoe orpaxaeHue; 1 — creHa noasana,;
2 — noAnopHoe coopyXeHue; 3 — ynpyrue cBasu; qY— 3nopa ropn3oHTanbHOro AaBreHUA oT Beca
rPyHTa N Harpy3oK Ha NOBEPXHOCTH; q,, — 3ntopa rmapoCcTaTn4eckoro AasneHnAa BoAbl

PI/IC}/HOK 9.3 — Cxema pacnpegeneHna gaBneHna Mexay orpaXgeHnem KotnoBaHa u CTeHoI nogBana

9.3.5 lpu HanUuuu Ha y4acTke CTPOUTENLCTBA NOA3EMHbIX BOA, a TaKKe NOBEPXHOCTHbLIX BOA, KOTOPbIE
NoTeHLMarnbLHO MOryT 3anofIHUTL NPOCTPAHCTBO MEXAY OrpaXkaeHneM KOTNIoBaHa U CTEHOW NoJABasribHON 4acTy,
KOHCTPYKLUMIO OrpakaeHMsA KOTNoOBaHa cneayeTt paccmarpusarth Kak BOAOMPOHULAEMOE COOpyxeHue. B atom
cryyae ropusoHTanbHoe AaBneHne NoA3EMHbIX BOA CreayeT NONMHOCTLIO MPUKNaabiBaTh K CTEHE NOABaNIbHON
yacTu (CM. pucyHok 9.3, a). cknoveHne cocTaBnsioT cneumansHo 000CHOBaHHbIE CrlyYan U NPOEKTHbIE pe-
LUEHUS, rapaHTUPYIOLLME BOAOHENPOHULLAEMOCTb KOHCTPYKLMK OrpaXKaeHuns KoTrnoeaHa (CM. pucyHok 9.3, 6).

9.3.6 Pac4yer NOCTOAHHOrO OrpaXKaeHUs KOTMOBaHa Ha BEPTMKAlbHYIO Harpysky crneayeT BbINOSHATb
cornacHo 6.4.15.

9.3.7 lNpoekTupoBaHue NOCTOSAHHOIO OrpaXKAeHUA KOTNOBaHa, ABNALLIEroca CTEHON noasana v Bbinon-
HAOLWEro PyHKUMIO 3aLMThl OT NOA3E€MHbIX BOA, CrEAYET BbINOMHATL C YHETOM TpeboBaHUin N0 BOAOHENPOHU-
LLlaemMOCTH, YCTAHOBMNEHHbIX B pasgene 8, ecrnm TEXHUYECKUM 3a4aHNEM HE NPEAYCMOTPEHO UHOE.
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10 Ocob6eHHOCTU NPOEKTUPOBAHUA NOANOPHbLIX CTEH TPAHCMOPTHBLIX
COOpYXEHUIN

10.1 MNMoAnopHbIe CTEHLI TPAHCNOPTHLIX COOPY>XXEHUI CrieayeT NPOEeKTUPOBaTb B COOTBETCTBUM C Tpebo-
BaHusamMu CI1 22.13330, CI1 35.13330, CMN 43.13330, CI1 46.13330, CI 120.13330, CMN 122.13330, a Takke
HacTosLLero pasaena.

10.2 MecTononoxeHue NOANOPHbLIX CTEH U UX KOHCTPYKLIMK HEOOX0AUMO BbiOUMpaTh HA OCHOBAHUU TEX-
HUKO-9KOHOMMUYECKOTO0 CPaBHEHUS! BO3MOXHbIX BAPMAHTOB C YYETOM reOonorn4eckux 0CoBeHHOCTEN yyacTka
CTPOUTENBLCTBA M penbeda MeCcTHOCTU. KOHCTPYKUUA NMOAMOPHbLIX CTEH TPAHCNOPTHBLIX COOPY>XEHUI A0MKHA
obecneunBarb 6€30NacHOCTL U 6ecnepeboNHOCTL HOPMAanbHOTO ABUXEHUA TPAHCNOPTa HA BECb CPOK CRYX-
Obl COOPYXKEHUSA, a TaKkKe BOIMOXKHOCTb €€ PEMOHTa U HAMMEHBLLYIO TPYA0EMKOCTbL COAEPXKAaHUSA B NpoLiecce
aKcnnyarauumu.

10.3 MNoAanopHbIE CTEHbI, COOPYXKaeMble B HAaCENEHHbIX NYHKTaX, cneayet NPOeKTMPOBaTb C y4E€TOM ap-
XUTEKTYPHBIX OCOBEHHOCTEN 3TUX NYHKTOB, 06ecne4YnBasi MUHMMarnbHO BO3MOXHOE BIIMSIHME HA CYLLECTBYIO-
LLYIO 3aCTPONKY, KOMMYHUKAUUKN U aApyrne 0O6beKTbl TPAHCMIOPTHOW MHMPACTPYKTYpbI.

10.4 MNoANOpHbLIE CTEHbI B MECTaX MHTEHCUMBHOIO [IBMXKEHUSA XXENE3HOAOPOXHOIo TpaHcnopTa creayer
NPOEKTUPOBATb C Y4ETOM BO3MOXHOTO M3MEHEHUS CBOMCTB IPYHTOB NMPW AMHAMWUYECKMX TPAHCNOPTHLIX Ha-
rpy3kax. BoamoXHOCTb U napaMeTpbl 3TUX U3MEHEHUI CeAYET ONpeaenaTb Npu UCMLITAHUN FPYHTOB C y4e-
TOM OJHOBPEMEHHOTO NPUSIOKEHUA CTAaTUHECKUX HArpy30K U AMHAMUYECKNX BO3AENCTBUN.

10.5 B mecTax, rage npeaycMaTpuBaeTca ABUXEHUE NELLEeX0A0B, NOAMNOPHbLIE CTEHbl CreayeT npoek-
TUPOBATb C OrPaXAEHUAMU M TpoTyapamu. BbiCOTy orpaxaeHus cneayet HasHavarb C y4eTom TpeboBaHui
CI 43.13330.

10.6 OGpaTHyl0 3aCkinNKy Nasyx NOAMOPHLIX CTEH CneayeTr NPOBOAUTL NMPEUMYLLECTBEHHO MECTHbIM
TPYHTOBbIM Marepuanom, 3a UCKIIOYEHUEM TSHXKENbIX U NAACTUYHBIX [TIMH, @ TaKKe FPYHTOB, COAEKALLUX
opraHMYecKkMe 1 pacTBopUMble BKMoYeHUsi Bonee 5 % no Becy. Mpu BbiCOTE 3ackinku bonee 5 m cneayer
npeaycMmatpuBaTtb OMbITHOE YNNOTHEHME TPYHTOB. Pacuyer faBneHus 3acbinku crneayert BbiMOSHATb C yye-
ToM 6.2.10.

10.7 lMoBepXHOCTb MOANOPHLIX CTEH, obpaLleHHas B CTOPOHY 3acCbiNku, AOJPKHA ObiTb 3almLieHa ru-
Apoun3onsauneii, eCnm NHOe He YCTAHOBINEHO TEXHUYECKUM 3a4aHWeM Ha NPOEKTUPOBaHUE.

10.8 [ns MacCcuBHLIX U YrONKOBbIX NOAMNOPHbLIX CTEH CO CTOPOHLI NOANOPA rPyHTa cneayeTt npeaycma-
TpuBaTh YCTPOWCTBO NPUCTEHHOrO ApPeHaXka U3 KamHs, webHa unu rpasusa. B noanopHoi CTeHe He MeHee
4yeM yepes 6 M B NnaHe AOMKHbl BbITb NPeayCMOTPEHbI OTBEPCTUS NS BbINYCKA BOAbI U3 ApEHaXa, B Me-
cTax BO3MOXHOro cbopa aTtMocdepHbIX BOA CrefyeT npeaycmartpuBaTb UX OTBOA B BOAOOTBOAHON KIOBET
(cm. 6.3.13).

10.9 TNpu NpoekTUpOBaHMM NOANOPHbLIX CTEH ANA ANeKTPUPULUPYEMbIX y4aCTKOB AOPOr cneayer npeay-
cMaTpuBaTh BO3MOXHOCTb YCTAHOBKM OMOP KOHTAKTHOM UM OCBETUTENbHOW CETU (Hanpumep, nyTem yCTpoii-
CTBa B KOHCTPYKUMAX MOAMOPHbIX CTEH CreLMarnbHbIX HULL, KOHCOMNEN UMK YWUPEHUN).

10.10 Ons yno6cTBa OCMOTPA M SKCNIyaTaUMOHHOrO 00CNY>XMBaHUA Y NOANOPHLIX CTEH BbICOTON 3 M 1
6onee HeoGX0AUMO yCTpanBaTh CX0Abl MO KOHLAM CTEH U B MPOMEXYTKE Yepes kaxable 100 M, ecnu nHoe He
YCTAHOBINEHO TEXHUYECKMM 3aaHNeM Ha NPOEKTUPOBAHKE.

10.11 MacCuBHbIE UMK YTONKOBbIE NOANOPHLIE CTEHbI TPAHCTMOPTHBLIX COOPYXEHUN cneayeT pasaensTb
AedopMaLMOHHbIMK LUBaMK cornacHo 6.3.11.

MMBKUe NoAnoOpHLIE CTEHbI TPAHCMOPTHLIX COOPYXXEHWIA, BLINOMHAEMbIE CNOCOBOM «CTE€HA B FPyHTEY,
a TaKke M3 KacaTenbHbIX UMM CEKYLUMXCA CBali, He TPebyloT yCTPOINCTBa Ae(POPMALIMOHHBIX LUBOB (LUBaMM
ABMAOTCA CThIKM MEXAY 3aXBaTKaMW MU dNIEMEHTAMU NOAMOPHOIo COOPYXeHus). UCknioveHne mMoryT coctas-
naTb cnyyau, 06ycrnoBneHHbIe TEXHONOrMYECKUMN OCOOEHHOCTAMMU TPAHCNOPTHOTO COOPYXEHUA (Hanpumep,
TpeOoBaHUAMK NO 3aLUMTE OT NPOTEYEK NOA3EMHbIX BOA).

10.12 Pac4yeT noAanopHbIX CTEH TPAHCMOPTHbLIX COOPYXEHUM CneayeT BbINONHATbL COrnacHo pasae-
ny 6. [1ns NOCTPOeHUsi 3MNop AOMNOHUTENLHOTO OOKOBOrO AABNEHUA HA NOANOPHbLIE COOPYXEHUA HOpMa-
TUBHbIE 3HAYEHUSI BPEMEHHbIX HArpy3ok (M COOTBETCTBYIOLUME UM KOIDPULUMEHTBI HAAEXHOCTHU) OT NOA-
BMXKHOTO COCTaBa aBTOMOOWMbHbLIX, XEMe3HbIX AOPOr, HAA3EMHbLIX MMHWUA METPONonuTEHa, TpaMmBas U
neLiexof0B, pacnonoxeHHbiXx B6NM3M NognopHON CTeHbl, cneayeT onpeaenatb cornacHo CM 35.13330.
Harpysky crneayeT npuknagbiBatb Takum 06pa3om, uToObl ee BO3aeiCTBUE Ha NPOEKTUPYEMOE NOANOPHOE
coopy>KeHune Bbino Haubornee HeBNaroNPUATHLIM C TOYKU 3PEHUSI NPOYHOCTU U YCTOMYMBOCTM NOANOPHOIO
COOPYXKEHUS.

67



Cr 381.1325800.2018

11 OCOB6EeHHOCTN NPOEKTUPOBAaHUA NOANOPHBLIX COOPYKEHUN
B cneundunyecknx ycnoBusx

11.1 Oco6eHHOCTU NPOEKTUPOBAHUSA NOAMNOPHbLIX COOPYXKEHUN B CEIMCMUYECKMX paioOHaX

11.1.1 Ha nnow@agkax ¢ ceiCMUYHOCTbIO 6 GannoB U MeHee NOAMOPHLIE COOPYXEHUSA Crneayer npo-
ekTupoBaTh 0e3 yyera CeNCMUYECKUX BO3AENCTBUN, ECIIN UHOE HE YCTAHOBMEHO B TEXHUYECKOM 3aAaHuu Ha
npoekTupoBaHue. MoanopHble COOPYXKEHUS, BO3BOANMBIE Ha NNOLaAKaxX CENCMUYHOCTBIO 7 Bannos U BbiLle,
cneayet npoektuposarts B cootBeTcTBuM ¢ CI 14.13330. PacyeTHaa CEMCMUYHOCTb ANA pacHeToB Ha nepuos
aKcnnyarauumu AoSHKHa NPUHUMATLCA COOTBETCTBYIOLLEN MPOEKTHOMY 3EMMNETPACEHWIO, €CnU B 3aA4aHUN HA
NPOEKTUPOBAaHUE HE YKa3aHO NHOEe.

HeobxoanMOCTb pacyeTa NoAnoOpPHOr0 COOPYXEHUsI Ha nepuog CTPOUTENbCTBA M COOTBETCTBYOLLASA
pacyeTHas CENCMUYHOCTb JOJDKHbI YKa3bIBaTLCA B 3aA4aHUM HA NpOoeKTUpoBaHue. Mpu He0OBXOAMMOCTH Takoro
pacyeTa u OTCYTCTBUM CBEAEHUI MO PACYETHOW CENCMUYHOCTU JOMYCKAETCA NPUHUMATL 3HAYEHUSA CEeNCMu-
YeCKUxX BO3AENCTBUI Ha nepuos CTpouTenbCcTBa Ha ypoBHe 50 % CEeNcMUYECKMX BO3AEWCTBUI HaA nepuog
JKcnnyaraumn.

11.1.2 TpoekTMpoBaHMe NOANOPHLIX COOPYXEHUI C yYETOM CEWCMUYECKUX BO3AEWNCTBUIN CNEeayeT Bbl-
MOMHATb HAa OCHOBE Pac4eTOB NO NpeAerbHbLIM COCTOAHUAM NEePBOIi rpynnbl, ykasaHHelM B 6.1.12, Ha ocoboe
co4yeTaHue Harpy3ok B cootBetcTBum ¢ CIM 22.13330 u CIM 24.13330. NcxoaHble AaHHbIe Ana pacyeTta noa-
MOPHOrO COOPYXXEHUsI CReayeT NPUHUMATL C y4eToMm 6.2.

11.1.3 PacyeT noanopHbIX COOPY>KEHUI C YHETOM CENCMMUYECKOro BO3AENCTBUA CrneayeT BbIMONHATL B
pamMKax KBasucraTu4eckon 3agadu unu B paMmkax AMHaAMUYeCcKon 3a4a4m C UCNOoNb30BaHUEM aKkceneporpaMm
3EMIETPACEHUN.

11.1.4 Tpu Mcnonb3oBaHUK KBa3MCTATUHECKUX PACYETHBIX CXEM YCKOPEHUE rpyHTa crieayet npuHuMaTh
KaK ropu3OHTanbHO HaNPaBNEHHbIM, TaK U C HAKITOHOM BEKTOPA CENCMUYECKOro BO3AENCTBUA K FOPU3OHTaNb-
HOI NocKoCcTM nog yrnom 30°.

11.1.5 Mpwu ncnonb3oBaHUK KBA3MCTATUYECKMX PACYETHBIX CXEM AONYCKAETCA NPUHUMATL rOPU30HTarb-
HO€ YCKOpEHWe rpyHTa paBHbIM npousseaeHuto K, - K - A. CencMmieckoe yckopeHue rpyHta A ycraHaenu-
BAETCH MO PACYETHOM CEMCMUYHOCTM MIIOWAAKN CTPOUTENLCTBA, @ KOI(hdUUMEHT Ky — B 3aBMCUMOCTM OT
Ha3Ha4YeHUsi NOANOPHOr0 COOPYXKEHUA U €r0 OTBETCTBEHHOCTU B cooTBeTcTBUM € CIN 14.13330. KoadhcpuuymeHt
Kj, yauTbiBaOLLNiA AONYCKAEMbIE MOBPEXAEHUA NOANOPHOTO COOPYXKEHUSA, NPU OTCYTCTBUN AaHHBLIX A0NYCKa-
eTcs npuHumars Ky = 0,5.

11.1.6 Ha nnowjaakax, cnoxeHHbIX rpyHTamu kareropun Il n IV no cencmmnyeckum cBoncTeam, Heo6xo-
AUMO NpefycMaTpuBaTb MEPONPUATUS NO YNYYLLEHUIO CTPOUTENbHBLIX CBOWCTB FPYHTOB OCHOBAHMA NOANOP-
HOro CoOopy>xeHusa oo Ha4vana CTpouTenbcrea.

11.1.7 Wcnonb3oBaHue B Ka4eCTBE OCHOBaHWUI NOANOPHbLIX COOPY>XXEHWUMN, BO3BOAUMbBIX B CECMNYECKUX
paioHax, BOAOHACLILLEHHbIX FPYHTOB, CMOCOOHBIX K AUHAMWUYECKOMY Pa3XMXEHUI0, AONYCKAeTCA TOMbKO C
npeaBapuTenbHbIM NMPOBEAEHUEM CnieLManbHbIX MEPONPUATHIA NO YAYYLLEHUIO CTPOUTENBbHBLIX CBOWCTB rPYH-
TOB OCHOBaHUs. BO3MOXHOCTb AMHAMUYECKOTO PaXKUKEHUA BOAOHACLILLEHHOMO rPyHTa OLEHUBAIOT B COOT-
BetcTBuu ¢ FOCT P 56353.

11.2 OCOGEHHOCTU NPOEKTUPOBAHUA NPOTUBOONON3HEBbLIX COOPYXKEHUN

11.2.1 Tpun HeoBXOAMMOCTU NOBLILLEHUA YCTONYUBOCTU ONONSHEBBLIX CKNOHOB NpeAnoyYTeHue crieayer
oTAaBath cnocotam NOBLILLEHUS] YCTOWYMBOCTU, OCHOBAHHLIM HA CO3AaHUN PALIMOHANBHOrO NPOouNs CKNoHa
nyTeM €ro BbINONAXXMBaAHWUSI U TEpPACUPOBaHUS, PErynMpoBaHUs CTOKa NOBEPXHOCTHbLIX BOA U T. N.

11.2.2 Ecnu BbINONaXXuBaHUe M TeppacupoBaHne CKNOHOB HEBO3MOXHO B YCNOBUSIX pacCMaTpuBaemo-
ro obbekTa unu He NpuBOAUT K TpebyeMomy pesyneTaTy, NPOEKTOM crneayeT npeaycMmarpuBarb YCTPOMCTBO
NPOTUBOOMNON3HEBLIX COOPY>KEHUN, B KAYECTBE KOTOPbIX CNEAYET NPUMEHATb aHKEPHbIE KPenneHusi, MaccuB-
Hble, YTONKOBblE€ U MMOKMe NOAMNOPHbIE CTEHbI, 3aKpenneHne rpyHToB U X KOMOUHaUuu.

11.2.3 lpoekTupoBaHMe NPOTUBOOMNON3HEBLIX NOANOPHBLIX COOPY>KEHNI CNeAyeT BbINOSHATL B COOTBET-
ctBuu ¢ CI 116.13330, yuuTbiBas TpebOBaHMA HACTOALLEro cBOAA NpaBun.

MpumMevyaHue — [padoaHanuTUYecKne METOALI NOCTPOEHUA 3NIOP aKTUBHOTO AiaBrneHus], NpMBeAEeHHbIE B pas-
aAene 6, HE YYUTLIBAKOT 3HA4YEHUE ONON3HEBOro AaBneHuaA.

11.2.4 MNoabop napameTpoB NPOTMBOOMON3HEBbLIX COOPYXXEHUN BbINOMHSETCA HA OCHOBaHWUM pac4yera
ofLuen 1 MEecTHON YCTOWUMBOCTM CKITOHOB cornacHo Cl 116.13330. Kputepuem obecneyeHusa tpebyemon
CTENeHU HAAEXHOCTU ABNSIETCS YaCTHbIA k03hPULMEHT MoaenU — KOICH(PULIMEHT YCTONUNBOCTU K.
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11.2.5 Pac4eTHbIi KO3(PUUMEHT YCTONIMBOCTM OMONIBHEBOrO CKIIOHA COBMECTHO C COOPYXEHUEM Ky,
cneayeTr HaxoAuTb Kak MUHUManbHOEe U3 BCEX 3Ha4YeHWM, MONyYeHHbIX ANs BCEX BO3MOXHbLIX NOBEPXHOCTEN
cKosbKeHMS. KOadhMLMEHT YCTORUNBOCTH Ky AOMKEH ObITb GoNee unu paseH HopMUPOBAHHOMY AONYCTUMO-
My 3HaueHuio [Ky], onpeaensiemomy cornacHo Cl1116.13330.

Ker 2 Tk 1.1)

B cnyuyae pacnonoxeHus B6ram npoekTupyemoro nognopHOro COOPY>KEHUS APYrOro COOPYXEHUS Unu
06bekTa MHPACTPYKTYPbI CrieayeT pacCMaTpuBaTbh BO3MOXHbIE MEXaHM3Mbl NOTEPU YCTOMYMBOCTU C YYETOM
COOTBETCTBYIOLLEH Harpy3km Ha OCHOBaHWE W YaCTHbIX KOAMPMPULMEHTOB HAAEXHOCTU NO Harpyskam OT 3To-
ro COOpyXeHusi, onpeaensieMbix cornacHo 6.2. lonyctuMble 3HaveHust [Ky] ANa Taknx NPOEKTHbLIX CUTyauuni
crnefyeT Ha3HayaTb B 3aBUCHMOCTW OT YPOBHSA OTBETCTBEHHOCTU Onu3rnexallero Coopy>KeHust unu obbekTa
MHAPACTPYKTYPbl. C yYETOM YaCTHBIX KOSMDULMEHTOB HAAEXKHOCTU MO OTBETCTBEHHOCTU 3TOFO COOPYXEHUA
unm obbekTa MHMPACTPYKTYPbl NMOBEPXHOCTU CKOMbXEHWSA, 3aTparvBaioLMe COOPY>KEHUE, MOTYT 0Ka3aTbCA
Hambornee onacHbIMU.

11.2.6 HaxoxaeHue koachduuueHTa yCTONUMBOCTU Ky MOXKET NPOBOANTLCA KaK C UCMNONb3OBAHUEM Me-
TOAOB TEOPUM NPEAENbHOTO paBHOBECUA (C pazbueHnem Npu3mbl OMON3aHMsA Ha OTCEKM), Tak WU ynpyronna-
CTUYECKMMU PACYETAMU METOAOM KOHEYHBIX STIEMEHTOB C MCMOSIb30BAHMEM METOAA CHMXKEHUSA NPOYHOCTHBIX
XapakTepucTuk.

11.2.7 B pacyeTax yCTOWYUBOCTU, OCHOBAHHbIX HA TEOPUM NPEdENnbHOr0 paBHOBECUSA, CNeayeT paccma-
TPUBaTb CXEMY CMELLEHUS HEKOTOPOI YacTU MacCMBa rPyHTa No MOBEPXHOCTU CKOMBbXKEHUS, Ha KOTOPOW Ka-
caTenbHbIE HANPSXKEHUA AOCTUIAIOT 3HAYEHMI NpeaenbHOi CABMIOBON NMPOYHOCTU. [pu 3TOM cneayert uccne-
[0OBaTb PAaBHOBECHE CABWUIAEMOM YacTU MaCCKBa, OTPAHMYEHHOIO 3TOM NMOBEPXHOCTLIO. MPYHTOBLINW MACcCUB,
OrpaHMYEHHBIN MOBEPXHOCTLIO CKONBXEHUS, CNeAYeT paccMaTpuBaTh Kak TBEPA0E TENO UNWU HECKONbKO TBEp-
Abix Ten (OTCEKOB), CABUIaeMbIX O4HOBPEMEHHO. B 3aBMCMMOCTM OT NpeanonaraeMoro MexaHuama paspylue-
HWA MOTYT pPaccMaTpPUBATLCA NMOBEPXHOCTU CKOMBXEHUS pPas3HOW POpMbI: MIOCKME, KPYrMouMnuHapu4eckue,
B BuAe norapudmuyeckon cnupanu unu 6onee crnoxHole. MpaHuLpbl MeXay OTCekamu cneayer nNpuHUMaThb
BEPTUKANbHBLIMMU WU HAKIOHHBLIMMU.

Ecnu rpyHTOBLIN MaccuB, cnaraioLwyii CKIIOH, OTHOCUTENBHO OAHOPOAEH U M30TPONEH, TO AONYCKAETCs
NPUHUMATL NNOCKUE UMK KPYTMOLUIMHAPUYECKNE MOBEPXHOCTU CKOMbXKEHWA. MNOCKMe unu KpyriouvuHA pu-
YecKue NOBEPXHOCTU CKOMbXEHMSA Lenecoobpa3Ho paccmaTpuBaTh ANA NPeBapUTENbHOIO aHanu3a ycroi-
YMBOCTU CKIIOHA.

PacyeT CKNOHOB, CMOXXEHHBIX FPYHTAMMW CO 3HAYUTENbHO OTANYAIOLUMMUCS NPOYHOCTHLIMU XapakTepu-
CTUKamu, crieayeT BbINOMHAThL, oOpaiyas ocoboe BHMMaHue Ha Hanbornee cnabble crion. B aTtom cnyyae cne-
[lyeT paccmaTpuBaTh NOBEPXHOCTU CKOJILXEHWUA MPOM3BONLHON POPMbI, ONPEAEnss KPUTUIECKNE NOBEPXHO-
CTU Ha OCHOBAHUW UTEPALMOHHbBIX anropuTMOB.

11.2.8 MNpu MCNONBL3OBaHWM METOAA CHUXEHUSI NMPOYHOCTHbLIX XapakTEPUCTUK Moz KO3hULMEHTOM
YCTOWYUBOCTM Ky MOHMMAIOT HYMCHO, HA KOTOpOE CrieAyeT pasfaeniTb UCXOAHbIe MPOYHOCTHbIE XapaKTepu-
CTUKM TPYHTA @) U C}, YTOObI OrpaHUYEHHbIN 1aHHON NPOGHON NOBEPXHOCTLIO CKOMBXEHUS MACCHB NMPULLIEN B
COCTOSIHWE NPEAEnbHOro paBHOBECUS.

lMpK 3TOM COOTHOLLEHME MEXAY HOPMANLHLIMU G, U KACATENbHLIMU T,,; HANPSHKEHUAMM MO BCE NOBEPX-
HOCTU CKONbXEHWUS, COOTBETCTBYIOLLEE NPeenlbHOMY COCTOSIHUIO NPU3Mbl OMON3aHUSA, OTBEYAET YCNOBUIO

Tht = Optg @, + G, (11.2)

rae tg o, =tg @/kgy 1 ¢, = ¢/ Ky — 3Ha4YEHMA yrna BHYTPEHHEro TPEHWA W yAernbHOro CLUEnneHusl rpyHTa
COOTBETCTBEHHO, NPW KOTOPbIX HACTYMNAET CABUI rPyHTA.

11.2.9 B 6onbluMHCTBE CryvaeB pacyeTbl YCTOMYMBOCTU CKIMOHOB J0MYCKAETCS BbINOMHATL B MIOCKOM
nocTtaHoBKe (3agaya nnockow gecpopmaumm). ECnm y4eT NnpoCTpaHCTBEHHOCTM NPOEKTHOW CUTYaLUK SIBNSIETCA
CYLLECTBEHHbIM (haKTOpOM, CeayeT BbINOMHATL PACYETbl YCTOMYMBOCTU NYyTEM PACCMOTPEHUS TPEXMEPHbIX
NOBEPXHOCTEN CKOSNbXEHUS.

11.2.10 lMpu npoekTupoBaHUM NOANOPHLIX COOPYKEHWUI HA CKITOHAX CreyeT paccMaTpuBaTb UX YCTOM-
YMBOCTb Kak B Mepuoj aKcnyartauuu, Tak U1 BO BPEMSA MPOBEAEHNUS CTPOUTENLHBLIX paboT C y4eTOM nocneao-
BaTENMbHOCTN BO3BEAEHUS COOPY>XEHUS, BKIOYasA NOArOTOBUTENLHbIE dTanbl paboT (YCTPOWCTBO BPEMEHHbIX
HacbInen, BbIEMOK U T. .).
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B T0 e BpeMSA NPOEKT OpraHm3auum CTpouTenbHbIX paboT JOMKEH YUUTLIBATL BUSIHUE CTPOUTENBHBIX
paboT Ha YCTOWYNBOCTb CKIMOHA UMM BENMUYUHY nepemeLleHuii. MNpoekT opraHn3auum CTpouTeNLCTBa AOMKEH
oBecneuntb, 4TObOLI BCE 3emnsAHble paboThl B Npeaenax u 3a npegenamu niowaakn 6binyM 3annaHmpoBaHsbl
1 BbINOSHEHbI TaK, YTOObI BO3HUKHOBEHME aBaPUItHOTO WU MHOTO NpeferibHOr0 COCTOSIHUS BblNo UCKIIOYEHO
C COOTBETCTBYIOLLMM YPOBHEM oBecrnedeHHOoCTH. [pon3BOACTBO 3EMISIHbIX paboT crneayeT BbINOMHATL C CO-
6niopeHnem TpedosaHuii CIM 45.13330. PekoMmeHaaummn no Ha3HAYEHMIO KPYTU3HbI OTKOCOB U CKITOHOB NpW-
BeZeHbl B MPUNOXeHnn M.

11.3 OCOGEHHOCTN NPOEKTUPOBAHUA NOANOPHbIX COOPYXKEHUI B YCITIOBUAX NPOSBIEHUA
kapcToBO-cydh(PO3NOHHBLIX NPOLIECCOB U Ha NoapabaTbiBaeMbIX TEPPUTOPUAX

11.3.1 PacyeT M nNpoekTupoBaHWe NOAMOPHbLIX COOPYXXEHWW B paoHax pPasBUTUS KapCTOBO-Cyd-
(PO3UOHHBIX MPOLIECCOB U Ha nogpabaTtbiBaeMbIX TEPPUTOPUSIX CrieAYeT BbIMOMHATL C y4€TOM TpebGoBaHui
Cl22.13330 1 CIM 116.13330, a Takke HOPMATUBHbLIX JOKYMEHTOB, YYUTbIBAIOLLIMX COOTBETCTBYIOLLYIO CreLu-
UKy U 0COBEHHOCTU NPOSABNEHNS STUX NPOLECCOB. MNPOeKTUPOBaHME NOAMNOPHbIX COOPYXKEHUI CO CBANHBIMU
dyHAaMeHTamu crieqyeT BbINONHATL C y4eToM Tpebosanuin CIM 24.13330.

11.3.2 Tpun NPOEKTMPOBAHUN BPEMEHHbLIX MOAMNOPHbLIX COOPYXXEHMIN HA TEPPUTOPUAX HEONACHLIX MMM
NOTEHLUANbHO ONACHbIX B KAPCTOBO-CYN(MO3NOHHOM OTHOLLIEHWM BO3MOXHOCTL MPOSIBNEHNUS KAPCTOBO-Cyh-
(PO3UOHHBIX NPOLIECCOB AOMYCKAETCH HE YUUTLIBATD.

11.3.3 TNpu NpoOeKTUPOBAHMM NMOCTOSAHHLIX MOAMNOPHbLIX COOPYXEHUN, A TAKKE BPEMEHHbLIX MOAMNOPHBIX
COOPY>XEHUI HA TEePPUTOPUAX ONACHbIX B KAPCTOBO-CYN(PO3NOHHOM OTHOLLEHUM NPOEKTOM CreayeT npeay-
CMaTpuBaTb KOHCTPYKTUBHbBIE UMW rEOTEXHUYECKWE NPOTUBOKAPCTOBLIE MEPONPUATUS, YUUTbIBAIOLLKUE paCHET-
Hble NapameTpbl KAPCTOBbLIX AeopMaLnii.

K KOHCTPYKTUBHbIM NPOTUBOKAPCTOBbLIM MEPONMPUATUSIM OTHOCATCS, HANPUMEpP, CO3AaHUe XECTKON KOH-
CTPYKTUBHOW CXeMbl, 00beANHEHNE KOHCTPYKUUIA MPU NOMOLLM Banok, NosiCoOB UMW MiuT, yCTPOWCTBO A0ONON-
HWUTENbHBLIX KOHCOMEN, PAacYEeT NMOAMNOPHOTO COOPY>KEHNUSA HA 0COD0E COYETAHNE HArpPy30K C YYETOM PACHETHbBIX
napaMeTpoB KapCTOBbIX AedhopmMauuin u ap.

K reoTexHnyeckum npoTUBOKAPCTOBbLIM MEPONPUATUAM OTHOCUTCSH, HANPUMEP, NpeaBapUTEnbHbIA TaM-
NOHAaX KAPCTOBbIX MOMOCTEN.

11.3.4 MaccuBHble NOANOPHbLIE COOPYXEHMNA re0TEXHUYECKOW KaTeropun 1, ycTtpanBaeMble Ha TEPPUTO-
PUSIX NOTEHLMANBHO ONACHbLIX UMM ONACHbIX B KAPCTOBO-CY(P(O3MOHHOM OTHOLLEHMM, AOMYCKAETCH NPOEKTU-
poBaTb M3 KAMEHHbIX MaTepuanos.

MaccuBHbIe NOANOPHBLIE COOPYXKEHUA reOTEXHUYECKUX KaTeropuin 2 unu 3 gonyckaeTca NnpoekTupoBaTb
U3 KAMEHHbIX MaTepuarnos TOMbKO Ha TEPPUTOPUAX HEOMNACHbLIX B KAPCTOBO-CY(PAO3MOHHOM OTHOLLIEHUM.

11.4 OCcOGEHHOCTH NPOEKTUPOBAHUA NOANOPHLIX COOPYXKEHUI Ha NPOCaA0YHbIX TPYHTAX

11.4.1 PacyeT n NpoekTupoBaHue nognopHbIX COOPYXKEHWI B parioHax pacnpoCTpaHeHnsa NpocagoyHbIX
TPYHTOB CrieAyeT BbINOMNHSATL C y4eTom TpeboBaHun CI 22.13330 n CIM 21.13330.

11.4.2 Tpu NPOEKTMPOBaAHUKN NOANOPHbIX KOHCTPYKLUMIA Ha NPOCAA0YHbIX FPYHTAxX CreayeT yunTbiBaTh:

- 0COBEHHOCTU WMHXEHEPHO-TEONOMMYECKNX YCNOBUI MIOLLAAKM CTPOUTENBLCTBA (BMAbI MPOCaA0YHbLIX
aedopmanuii, BO3MOXHbIE UCTOMHUKM W PEXUMbI 3aMavyUBaHUSA, XapakTEePUCTUKU FPYHTOB, NOACTUNAIOLLMX
NPOCaZ0YHyO TONLYy, U Ap.);

- WHXEHEPHYIO NOATOTOBKY M NNAHUPOBKY CTPOUTENbHbIX MOLWAA0K;

- BUAbl MEPONPUATUIA, MPUMEHSIEMbIX ANS 00ecrneyeHMs HOpPMAarbHOW JKCMIyaTauum COOPYXEHUs
(ycTpaHeHue nNpocafoyvHbIX CBOMCTB FPYHTOB; MPOPe3ka NPocagoYHbIX IPYHTOB CBAsiMU; KOMMINEKC CTPOUTESNb-
HbIX MEPONPUATUIA U T. N.);

- BO3AelCTBUE HAa NPOEKTUPYEMbIE KOHCTPYKLMWU PABHOMEPHbLIX U HEPABHOMEPHBIX BEPTUKANbHbIX (NPO-
€agoK) U rOpU30OHTanbHbIX NepPeMeLIeHU TPYHTOB OCHOBaHUMN.

11.4.3 lNpu pacyeTax cnegyeTr yuuTbiBaTb NpefenibHble COCTOSIHUSA, BblI3BAHHbIE HArpy3kamu Ha KOH-
CTPYKUMU BCNEeACTBME UBMEHEHUS MPOYHOCTHBIX U A4edOPMALIMOHHBIX XapakTePUCTUK NPOCAA0UYHbIX TPYHTOB
npu UX 3amadmMBaHun, U pasBUTUSA HEPABHOMEPHLIX AehopmaLIiMin NPOCaA0YHbIX FPYHTOB B OCHOBaHWW B BUAE
UX NPOCaA0K U rOPU3OHTaNbHbIX NEPEMELLEHUN.

11.4.4 Pac4yeT noanopHbIX KOHCTPYKUMIA Ha 0COOble COYETAHUS HArpy30K U BO3AEMCTBUI OT NPOCaaku
rPYHTOB CrneayeT nNpoBoAWUTb Ha Haubonee HebnaronpuATHblIE COYMETAHUS BO3AEWNCTBUWA, BO3HUKAKOLWMX NpU
aBapuiiHOM 3aMa4YuBaHWUUN CBEPXY U3 MMMHENHbIX, OTPAHUYEHHBIX B MMAHE UCTOYHUKOB 3aMadYuBaHWs UM nno-
LaAHbIX, a TaKkkKe Npu Nogbeme YpoBHS NOA3EMHbIX BOA. B cnyyae npumeHeHns MeToaoB U (PyHAAMEHTOB,
ofecneunBaoLLUX NOMHYI0 NPOPE3Ky NPOCAAOYHOM TOMLM: CBaWHbIX (DYHAAMEHTOB, YMIOTHEHHbIX, 3aKpe-
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MMAEHHbIX, aPMUPOBAaHHbIX MacCUBOB, UK yHAAMEHTOB IyDOKOro 3anoXxeHus cneayeT yuuTbiBaTb AONON-
HUTENbHBLIE Harpy3kM Ha HUX OT CUI OTPULIATENBHOTO TPEHUS.

11.4.5 CoBmecCTHble aechopmauun OCHOBAHUA U COOPYXEHMA Ha NPOCAA0YHLIX FPYHTaxX HE OOSDKHbI
npesbIWAaTh NpeaenbHbIX 3HA4YEHUI, KOTOPLIE YCTAaHABMMBAIOTCA, UCXOAA U3 HEOOX0AMMOCTM COBNIoAEHUSA:

- TexHonornyeckux TpebosaHun Kk aedopmauum cCoopyxeHus (Bkniovas TpeboBaHuAa K COOMNIOAEHUIO
NPOEKTHLIX YPOBHEN U NONOXEHUSA COOPY>XKEHUSA B LIENOM);

- TpeGoBaHui K NPOYHOCTU, YCTOMYMBOCTU U TPELLMHOCTONKOCTU KOHCTPYKLMM, BKAOYas 00LLyIO yCTO-
YMBOCTb COOPYXXEHUS;

- TpeGoBaHuin k gehopMaLmaM COOPY>XXEHUI OKPYXKAIOLLIEH 3aCTPONKN.

11.4.6 TNpu NnpoeKkTUpoBaHUU NOANOPHBLIX COOPYXKEHUI CEAYET YYMTLIBATb, YTO NPK 3arpy3sKke nNpocaaoy-
HbIX FPYHTOB BECOM MNSIAHUPOBOYHON HACLINKU BO3MOXEH NEPEBOA FPYHTOBLIX ycnosuin u3 tuna | 8 Tun Il no npo-
€af0vHOCTH, a Npu Tune |l rpyHTOBbLIX YCOBUI BO3MOXHO CYLLIECTBEHHOE YXYALUEHNE YCNOBUIA CTPOUTENbLCTBA.

11.4.7 TIpoeKkTOM NOANOPHOr0 COOPYXEHUA cneayeTr npeaycMaTpuatb MepOnpPUATUS, UCKIIoYaloLme
BO3MOXHOCTb 3aMa4YuBaHUA NPOCaA0YHbIX FPYHTOB (BKMIOYAs MPOCAA0YHbIE TPYHTbI B OCHOBaHWM NOANOPHbIX
COOpYXXEHU), T. K. NPOYHOCTHbIE N Ae(POPMALIMOHHBIE XapaKTEPUCTUKU NPOCAA0YHLIX FTPYHTOB NPU 3aMaynBa-
HWUM PE3KO CHWKAIOTCA.

11.4.8 lMNpoekTnpoBaHne NOANOPHbLIX KOHCTPYKUMI ANS CTPOUTENLCTBA HA NPOCAA0YHBLIX rPyHTAxX npu
BO3MOXHOCTU MX 3aMa4nBaHus HeobXxoauMo OCYLLECTBNATb C NPUMEHEHUEM OAHOTO U3 CNEeAYIOLUX Mepo-
NPUATUIA:

a) yCTpaHeHUss NPoCcaa04HbIX CBONCTB FPYHTOB:

- Ha nnowjagkax ¢ TMNOM | rpyHTOBbLIX YCIIOBUI MO NPOCAA04HOCTU — MYTEM YNSIOTHEHUS TSHKENbIMU
TpaMGoBKamu, yCTPOWCTBA IPYHTOBbIX NOAYLUEK, BLITPAMOOBLIBAHUS KOTNOBAHOB, 3aKPENNEHUS TPYHTOB;

- Ha nnowjagkax ¢ TUNoM |l rpyHTOBbIX YCNOBUI MO NPOCAAOMHOCTU — NYTEM rMYGUHHOIO yNnoTHEeHUs!
TPYHTOBbLIMU CBasiMM, NPEABaAPUTENIbHLIM 3aMa4YMBaHUEM, B T. Y. C IMyOUHHBIMU B3pbIBaMM, 3aKpenneHmeMm,
apMMPOBaHWEM FPYHTOBbIX TOMNLL HAOUBHbLIMM, 326UBHBLIMM CBasiIMU, CTONGAMU U3 3aKPENSIEHHOTO TPYHTA;

6) Npope3kn NPocago4HON TONMLUM rPYHTOB 3a6MBHBLIMK, HAOGWUBHBLIMKU, BYpOBLIMKU CBasSIMMU U (DyHAAMEH-
Tamu rnyGoKoro 3anoXeHuss ¢ ONMPaHNeM MX Ha NOACTUNAIOWME HENPOCAAO0YHbLIE TPYHTbI MOBLILLUEHHON He-
cyLLel cnocobHOCTH;

B) KOHCTPYKTUBHbIX MEPOMNPUATUIA, HANPABIEHHbIX HA MOBLILUEHUE NPOYHOCTU KOHCTPYKLUUIA NOANOPHbLIX
COOPY>XEHUI, pa3geneHne coopyXeHui AedOopMaLMOHHBIMUA LUBAMU HA OTAENbHbIE Oonee Menkue oTCeku B
cny4asax BO3HMKHOBEHUA HEPABHOMEPHbIX AeopmMaumii FPyHTOB OCHOBAHMIA.

11.4.9 Pac4yeT u NpoeKkTMPOBaHNE BPEMEHHbIX NOAMNOPHLIX COOPYXKEHMIA HA NPOCAA0YHbIX FPYHTax aony-
CKaeTCs BbINONMHATL 0€3 y4YeTa CHMKEHUS NMPOYHOCTHBIX U Ae()OPMALMOHHBIX XapaKTEPUCTUK FPYHTOB NPU X
3amaumBanuu. Mpu 9TOM cneayeTt NpeaycMoOTPETb MEPONPUATUSA NO OTBOAY NMOBEPXHOCTHLIX BOA U3 aKTUBHON
30Hbl NPOEKTMPYEMOTO NOAMOPHONO COOPYXKEHUS.

11.4.10 Ycunus, BO3HUKAIOLLUME B KOHCTPYKLIMU MOAMOPHOIO COOPYXKEHUS1 OT BO3AENCTBUSA FOPU3OHTaNb-
HbIX Aecbopmauuii TPyHTOB OCHOBAHMII NMpuU UX Mpocaakax OT COOCTBEHHOrO Beca, CreayeT onpeaensTb B
3aBMCHMOCTM OT KOHCTPYKTUBHbIX OCODEHHOCTEN NOANOPHOTO COOPYXKEHUS, MIOLLAAN KOHTAKTa C rPYHTOM,
PU3NKO-MEXAHUYECKUX CBOINCTB rPYHTOB OCHOBAHUS C YH4ETOM:

- COBWraloLLMX CUM NO NOAOLLBE COOPYXEHUS;

- CABMraLmx cun no GOKOBLIM NOBEPXHOCTAM COOPYXKEHUS;

- HOPManbHOIO AABMNEHUSA CABUTAIOLLETOCS rPyHTa Ha NOOOBBLIE MOBEPXHOCTU COOPYXKEHUS.

11.4.11 Tpu NPOEKTUPOBAHUM MOAMOPHLIX COOPY>XKXEHUIN B YCNOBUSIX PacnpoCTPaHEHUs1 NPOCaA0UHbIX
rPYHTOB CrieayeT npesycMOoTPETb Hay4HO-TEXHUYECKOE COMPOBOXAEHUE C MPUBIIEYEHNEM CneLuanu3npoBaH-
HbIX OpraHusauuii, UMeLIMX OMbIT NPOBEAEHUS UCCNEAOBAHUM U NPOEKTUPOBAHUS B YKa3aHHbIX FPYHTOBLIX
YCroBUSIX.

11.4.12 MpuMeHeHne AnsA yCTPOWCTBA CKBAXMH M TPaHLLEW TUKCOTPOMHbLIX pAaCTBOPOB B YCIOBUAX NPO-
Cafl0YHbIX FPYHTOB AONYCKAETCS TOMbLKO NPU YCIOBUM NPEABAPUTENBLHOTO YCTPAHEHMA NPOCA0YHbIX CBONCTB.

11.5 OcO06eHHOCTN NPOEKTUPOBAHUA NOANOPHbLIX COOPYXEHUIM HAa CNadbIX rPyHTax

11.5.1 MNpoeKkTMpoBaHME NOANOPHBLIX COOPY>XXEHUMN B YCNOBUAX PACNpPOCTPAHEHUA OPraHOMUHEPANbHbIX
(unbl, canponenu, 3aTopdpoBaHHbIE TPYHTbI) U OPraHUYECKUX FPYHTOB (TOPdbl) CreayeT BbINOMNHATbL B COOT-
BetcTBuu ClM 22.13330.

11.5.2 Mpy NnpoBeAEHUU UHKEHEPHO-TEONOTMYECKUX U3bICKAHUI AN pa3paboTku NpoekTa NoANOPHLIX
COOPY>XEHUI PaCCTOSIHUE MEXAy OTAeNbHbIMU CKBaXXMHAMU crieqyeT npuHuMaTh He Gonee 20 M, a rny6una
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CKBaXXMH AOSDKHA MOMHOCTLIO NPOpe3aTh TOrLY OPraHOMUHEPAarnbHbIX U OPraHUYeCKX FPyHTOB C 3arnybne-
HUEM B NOACTUNAIOLLME MUHEPANbHbIE FPYHTbI HE MeHee YyeM Ha 2 M. OTOop 06pa3sLioB AN onpeaeneHus xa-
paKTepUCTUK OpPraHOMMUHEpParnbHbIX U OPraHUYeCKUX rPYHTOB crneyeT npoBoauTb Yepes 0,5—1,0 m no rmybuHe
Ka)goro BCTPEYEHHOTO CIOs.

11.5.3 Tpu NnpoekTUpoOBaHUU NOANMOPHBLIX COOPYXEHUI B cnabbix rpyHTax cnegyer paccMarpusarb Le-
necootpasHOCTb U BO3MOXKHOCTb NPUMEHEHUS KOHCTPYKTUBHbBIX PELLIEHUIA MO CHWKEHUIO 3HAYEHUI AaBNeHni
rpyHTa Ha NOANOPHbIE KOHCTPYKLUKU NYTEM NPUMEHEHUs pasrpy>KaloLmx aNeMeHTOB, reoTeEXHUYeCcKux akpa-
HOB, re0TEKCTUNS, apMUPOBAHUSA TPYHTA U M.

11.5.4 Tpu npoeKkTMpoBaHUM NOANOPHBLIX COOPY>XXEHUIA B OPraHOMUHEPAribHbIX M OPraHUYECKUX rPYHTaX,
ycTpanBaembiX U3 OTAenbHO CTOALMUX LLNYHTOBbLIX 3NIEMEHTOB UMK caaﬁ, cneayet BbINONHATL pacHeT Npod-
HOCTU OCHOBAHUA HA NpoAaBrIMBaHUE rPpyHTaA MeXXAy SNeMeHTaMu.

11.5.5 MNpy NpoEKTUPOBAHUM MACCUBHBLIX M YTOJIKOBbLIX NMOAMOPHLIX CTEH PacCTOsiHME mexay aedop-
MAaLUOHHBIMU LUBaMK (ANMHA CEKUMI) HEOOXOAMMO YCTAHABNMUBATL NO pacyeTy. [Mpu pacnonoxxeHnu cekummn
noAnNOPHON CTEHbl HA HEOAHOPOAHOM MO TOSLLUHE U CKUMAEMOCTU cnaboM OCHOBaAHUM crieayeT npeaycMa-
TpUBaTb BPEMEHHbIE IePOPMALMOHHBIE LLIBbI, KOTOPbIE OMOHOSIMUYMBAIOT NOCNe cTabunu3aumm HepaBHOMEp-
HbIX 0CaA0K B CTPOUTENbHbLIM Nepuod. PaccTtosiHue Mexay LBaMu U MX KOHCTPYKUMS AOMiHbI 06ecneunsaTb
He3aBUCUMYIO paboTy OTAENbHbLIX CEKLUIA U UCKIMIOYaTb B3aMMHBIA HaBar Npu HePaBHOMEPHbIX 0CaAKax.

11.5.6 OnupaHue NoAoLLBbLI NOAMOPHBLIX CTEH HEMOCPEACTBEHHO HA NOBEPXHOCTb OPraHOMUHEpPAaribHbIX
M OpraHM4ecKkmx CunbHO3aTopdoBaHHLIX IPYHTOB, TOPGOB, Canponernein U UIoB He [10NyCKaeTcs.

11.5.7 B 3aBUCMMOCTHM OT rnyOuHbI 3aneraHust U TONLWUHbI OPraHOMUHEPAanbHbIX U OPraHNYECKUX rpyH-
TOB, a TAKKE KOHCTPYKTUBHbLIX OCOOEHHOCTEN NPOEKTUPYEMOTO MOANOPHOIO COOPYXXEHUS U NPEABbABNAEMbIX K
HeMy 9KCNyaTauuoHHbIX TPeOOBaHUI AN CHWKEHUS pacyeTHbIX AeOopMaLmii OCHOBAHUSA PEKOMEHAYIOTCA
cneayrowme BapmaHTbl CneumanbHbIX MeponpUSATUNA:

- YNNOTHEHME OCHOBAHMSA BPEMEHHOW UMW NOCTOSIHHON Harpy3KkoMn, B T. Y. C YCTPOMCTBOM BEPTUKaNbHbIX
APEH U APeHaXHbIX Npope3en;

- 3aKkpenneHue cnabbix rPyHTOB OCHOBaHMA N0 OypOCMECUTENBHOW TEXHONOTMM UMK MO TEXHONOrMU
CTPYIHOW LieMeHTauuu;

- MOHAas UNy YaCTUYHAsA NPopesKa Cnosi OpraHOMUHEpPAasbHbIX U OPraHNYecKux rPYHTOB PyHaaMeHTa-
MU, B T. 4. CBAWHbIMU;

- BbITOPOBKA NUH3 UNKU CNOEB OPraHOMUHEPANLHOTO U OPFraHUYECKOro rPyHTa C 3aMEHON ero MuHe-
parnbHbIM FPYHTOM;

- YCTPOWCTBO B OCHOBaHWM NECHAHOW, rpaBUWHON, LWEeGEHOUYHON NOAYLLKM UK NpeaBapuTEnbHO ynnoT-
HEHHOM NoACkINKW M3 MECTHOro Matepuana,

- MOBbILIEHWE NPOCTPAHCTBEHHOMN KECTKOCTU NOANOPHOTO COOPYXKEHUSA.

11.5.8 MNpwu npoekTUpPOBaHUM NOAMNOPHLIX COOPY>KEHUMN B YCNOBUAX PACNPOCTPAaHEHNUA OpraHOMUHEpanb-
HbIX U OpraHUyeckux rpyHTOB Creayet npegycMaTpuBaTh Hay4yHO-TEXHUYECKOe CONPOBOXaEeHUe C npusnede-
HWEeM CneLuannampoBaHHbLIX OpraHu3aLui, UMeLLMX ONbIT NPOBEAEHUA NCCNEA0BaHUN U NPOEKTUPOBAHUSA B
yKa3aHHbIX rPYHTOBbIX YCMOBUAX.

11.5.9 Mpwu GeToOHNPOBAHMM NOAMOPHBLIX COOPYXKEHWUI B CKBAXKMHAX UK TPAHLLEAX, NPOX0AALWMNX Yepes
TONWYy cnabbix rpyHTOB, HEOOXOAMMO BINOMHATL Pa3paboTKy CneuuansHOr0 TEXHOMOTMYECKOro pernameH-
Ta 6ETOHMPOBAHMS, YUMTLIBAIOLLEr0 BO3MOXHOCTb BblAABNMBAHMA cnabbiX rpyHTOB GETOHHOW CMechio. B pe-
rnaMmeHTe HeobxoanMO y4WUTbIBaTb NOBbILEHHOE 3arfnybneHne 6eTOHONMTHON TPYObl B GETOH, NOHWKEHHYIO
CKOPOCTb €€ U3BrneYeHus, yBennyeHne obbema HeobxogumMon 6ETOHHON CMECcH N0 CPaBHEHUIO C FeOMETPU-
YEeCKUM pasmepom 3axsaTtku U T. N. OCHOBHON LEeNbio pa3paboTku TEXHONOMMYECKOro PernaMeHTa AOomkHbI
ABMNATLCA UCKMIOYEHNE aBaPUIHBIX CUTYaLUin U oBecneveHne kayecTsa 6ETOHMPOBAHUA (OTCYTCTBUA LLEEKY,
HenpoGETOHMPOBAHHbLIX Y4aCTKOB U T. M.).

11.6 MpoekTUpoBaHUE C UCNOSIb3OBAHMEM CYLLECTBYHOWUX NOANOPHbIX COOPYKEHUN

11.6.1 MNpu Hanuuun Ha nnowagke npegnonaraemoro CTPOMTENbCTBA CYLLUECTBYIOLMX paHee BbINos-
HEHHbIX MOANOPHbIX CTEH, MACCUBHBIX PYHAAMEHTOB CHECEHHbIX 34aHWIA U T. N. LeNnecoobpasHO BbINOMHUTL
aHanu3 BO3MOXHOCTU UCMONb30BAHUS AAHHbIX KOHCTPYKLMIA ANA HOBOTO MPOEKTUPYEMOTO COOPYXKEHUS.

11.6.2 [ns ycTaHOBNEHUS1 BO3MOXHOCTU WCMONb30BaAHUA CYLLECTBYIOLLMX KOHCTPYKLUUA HEOBXO0AMMO
BbINOSHUTL TexHudeckoe obcneposaHne. TexHuyeckoe obcrnesoBaHne HeOBXOAMMO BbINOMHATL C MCMOMb-
30BaHWeM MpsiMbIX (BCKPbITUA) UMM KOCBEHHbIX (re0thn3N4ecknx) METOA0B B COOTBETCTBUU C TPpeOOBaHUSAMM
MOCT 31937 u 11.6.3 HACTOALLEro csoaa npasuil.
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11.6.3 lMpu ob6cnegoBaHMm HEOBXOAMMO YCTAHOBUTD:

- reoMeTpuyeckue napamerpbl KOHCTPYKUMKU (rabapuTHble pazMepbl, TONLWMHY, FyGuHy, abconioTHbIe
OTMETKMN BEpPXa U HU3A);

- COCTaB, MExXaHW4ecKne CBOWCTBA Marepuana KOHCTPYKLUMU, €€ TEXHUYECKOE COCTOSAHME U Heobxoam-
MOCTb PEMOHTA;

- MNPV HanM4MM pacrnopHbIX CUCTEM CrielyeT OLEHUTb UX TEXHUYECKOE COCTOSIHUE U NMPUFOAHOCTL ANA
AanbHenLwero NCcnonbL30BaHus;

- MPU HanMuun rPYHTOBbIX aHKEPOB HEOOXOAWMO BBINOSIHUTL UX HATypPHbIE UCTLITAHWUSA A0 CpbiBa (MC-
NbITaHWUSA PEKOMEHAYETCA BbIMONHATL B [1Ba 3Tana — nepsoHadvansHO 1 % aHKepoB, HO HE MEHEE TPEeX LUTYK,
npu NONOXMTENbHOM pe3ynbrarte — BTOpol atan — 10 % obLero konM4ecTsa aHKepoB, NpeanonaraeMbix K
MCMOSb30BaHMIO).

11.6.4 Ha ocHOBaHWM TEXHUYECKOTO 0OCNEA0BaHUA NPOEKTOM ONpeaenseTcsi BO3MOXHOCTb M Lieneco-
00pa3HOCTb UCMOMb30BAHWNA AAHHON KOHCTPYKUMKW. Mpu HeoBXxoaUMOCTU CyLLIECTBYIOLLME NOAMNOPHbLIE COOPY-
JKEHUSI AOMYyCKAeTca yeunueatb (HanpuMep, yCTPOMCTBOM YAEPKUBAIOLMX KOHCTPYKLMIA, MOHONMUTHLIX pyba-
WeK U T. M.) UM HapalmBaTb Kak BBEPX, TaKk U BHU3 (Hanpumep, YCTPOMCTBOM GypPOMHBLEKLMOHHbLIX CBaM,
TPYHTOLEMEHTHbIX 9NIEMEHTOB U T. M.).

12 YuyeT BNUAHUSA CTPOUTENBLCTBA NOANOPHOro COOPYXKEHUS Ha OKPYXKaIoL YO
3aCTPOUKY, reOTeXHUYECKUA MOHUTOPUHT

12.1 Tpu NPOEKTUPOBAHUM NOAMOPHOrO COOPYXKEHUA BONMM3W CYLLECTBYIOLMX 3A4aHUN, COOPYXKEHUIE U
VHXEHEPHbIX KOMMYHUKALMI HEOBX0AMMO BbINOSHATL FEOTEXHMYECKNIA MPOrHO3 BAMAHUA CTpouTenscTea. Mc-
KIYeHne COCTaBMAT NOAMNOPHbIE COOPY>KEHUS FTEOTEXHUYECKON Kareropun 1 BLICOTON He Bonee 2 M, Ans
KOTOPbIX Fe0TEXHUYECKUI MPOrHO3 AOMNYCKAETCS HE BbINOSHATD.

leoTexHnyecknin NPOrHo3 Crneayet BLIMOMHATL B COOTBETCTBUM C TpeGoanuamu CIM 22.13330,
CIM 248.1325800, CIM 249.1325800 1 NonoXeHUsIMM HACTOSILLErO pasaena.

12.2 CneayeT yunTbIBaThb, YTO BNMUSHWE CTPOUTENBLCTBA HA OKPYXKAIOLLYIO 3aCTPOKKY 00yCcnaBnuBaercs
OBYMS (pakTopaMn — U3MEHEHUEM HanpsXKeHHO-aeopMupoBaHHoro coctoaHua (HAC) rpyHTOoBOrO maccusa
N TexHonorndeckum sosaencremem. MameHenme HAC rpyHTOBOrO maccuea cneayeT OoLeHUBaTb pacyeToMm B
paMKax BbIMOMHEHUA PACYETHOrO BroKa re0TEXHUYECKOro NPorHo3a. TexHonoruyeckue Bo3aencTBus oT CTpo-
UTenbHbIX PaboT 3aBUCAT OT MHOXECTBA CyObLEKTUBHbLIX (paKTOPOB (B T. Y. OMNbIT U KAYECTBO BbINONHEHUSI
paboT KOHKPETHON MOAPALHOW OpraHm3auuu, KBanudukaums MalMHUCTa, TEXHUYECKOe COCTOSIHME npume-
HSAIEMOWN CTPOUTENBLHOW TEXHWUKU U T. M.) U HE MOTYT BbITb CNPOrHO3MPOBaHbI pacqeToM. OLIEHKY TEXHONOTnYe-
CKOro BO3[EMCTBMS AONYCKAETCA NPOBOAWTL HA OCHOBAHWMM COMOCTABUMOFO OMbiTa PaboT Ha aHaANOIUYHbIX
obbekTax nMbo nyTeM NPOBEAEHUA HATYPHbIX UCMBITAHUIA HA ONBITHOW NJoLWAaAakKe.

12.3 B pamkax reoTexHM4ecKoro nporHo3a cneayer onpeaensaTb XxapakrtepHble pasmepsl (paauyc, KOH-
TYp ¥ T. N.) 30HbI BIUSHUA CTPOMTENLCTBA; 3HAYEHUSA AONOMHUTENbHLIX Aedhopmanui CyLeCTBYIOLLMX 3AaHUN,
COOPYXEHWI ¥ KOMMYHUKaLUi, NonagamoLmx B 30HyY BIIMAHUA CTPOUTENLCTBA; HEOBXOAUMMOCTbL U COCTaB Me-
PONPUATUIA NO MHXEHEPHOW 3aLLUNTe OKPY>KatoLLEeH 3aCTPOWKM OT BIUSIHUA CTPOUTENLCTBA.

12.4 Tpu oUEeHKe BNUAHMA CTPOUTENLCTBA CNEAYET pasrpaHMYUBaTh 30HbI PACHETHONO M TEXHONOTUYe-
CKOTO BMUSHWI. Pasmep 30HbI pacYETHOro BnNusHMS, 06ycnoBneHHoON uameHennem HAC rpyHTOBOrO maccu-
Ba, crnefyer onpeaensaTb cornacHo 12.6. Pasamep 30HbI TEXHOMOMMYECKOrO BAMAHUA CNeayeT NPUHMMaTh Ha
OCHOBaHWUK COMOCTaBUMOrO ONbITa. OnA NOAMNOPHLIX COOPYXKEHUA reOTEXHUYECKUX KaTeropuin 2 n 3 pasmep
30HbI TEXHOMNOTMYECKOrO BNUSAHUS CRELYET yCTaHaBNMBaTh NPY COMPOBOXAEHUU cCneunanu3upoBaHHbIX opra-
Hu3auuii. B GonbLUMHCTBE Cry4YaeB 30HA TEXHONOIMYECKUX AedOpMaUnii HE NPEBLILLAET 30HY UHTEHCUBHbBIX
aedopmauun.

CyMMUpoOBaHWe pasmepa 30Hbl PACYETHOTO M TEXHONOrMYECKOro BMUSIHMA BbINOMHATL He Tpebyetcs,
o6LLmMit pasmep 30HbI BNUAHUA onpegenseTca HaubonbLUMM U3 YKa3aHHbIX 3Ha4YEeHUN.

MpumeyaHusa

1 30Ha BNWAHNA U3MEPAETCH OT BHELUHEH rpaHu NognopHOro COOPYKEHUS.

2 30HY BMUAHUSA crefyeT orpaHU4MBaTL paccToOAHUEM, 3a MpeAenamu KOTOporo nepemeLleHne NoBepXHOCTU rpyH-
Ta, NOA3EMHBIX COOPYKEHUIA UNU OKPY>KatoLLE 3acTPOkn He NpeBbilaeT 1 MM.

3 B npegenax 30HbI BAMAHWA criefyeT BblAENsATb 30HY UHTEHCUBHBIX Aedopmaluii (30Ha, B Npeaenax KoTopow
ocajku 3eMHOW NOBEPXHOCTU, BbI3BaHHBIE CTPOUTENLCTBOM, NpeBbiaeT 10 MM).
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12.5 Ecnu pacnonoxeHHoe BONU3M HOBOFO CTPOMTENLCTBA COOPY>XEHUE NONaaaeT U B 30HY pacyer-
HOro, U B 30HY TEXHOINOIMMYECKOro BIINAHUS, 3HAYEHUS €ro AONONMHUTENbHLIX PACYETHLIX U TEXHONOMMYECKNX
aedopMauuin cnegyet CyMMUpPOBATh; €CIIM COOPY>KEHUE NonaaaeT Nuib B O4HY U3 30H, €ro AONONHUTENbHbIE
aedopMmaumm cyMmupoBaTth He TpebyeTca. 3HavyeHnsa pacyeTHbIX gedopmauuii, 00ycnoBneHHbIe M3MEHEHU-
em HOC rpyHTOBOrO Maccusa, crielyet onpeaensatb cornacHo 12.6. lNpeasaputensHoe sHaYeHne TeXHONOru-
Yeckux gechopmaumin 4onyckaeTcsl NPUHMMATL B COOTBETCTBUM € Tabnuuen 12.1.

Tabnuya 12.1

PEKOMeH,qyeMbIe 3Ha4vYeHuAa
TexHonormyeckow gecdopmauun B %
OT pacuyeTHoM
Tun noAnopHOro coopyXeHns Tun rpyHTOB
OTKpbITBIN cnoco6 | 3akpbITbili cNoco6
OKCKaBaLu 9KCKaBaLun

MofgnopHble coopyxeHus, BelnonHsaeMble | Mecku poixnble U cpefHei NoTHO- 15—25% —
C npeABapuTEnbHBEIM YCTPOACTBOM MNW- | CTU, ITIMHUCTBIE IPYHTHLI TEKyYel
AEepHbIX CkBaXUH 6e3 KpenmneHWs CTEHOK | MIacTUYMHOW KOHCUCTEHLMKU, BOAO-

HachbILEHHBIE MecHaHbIe MPYHThLI

TyronnacTtuuHble, nonyTeepabie U 10—15% —

TBepZble [MUHUCTbIE MPYHTHI, MoT-

Hble Necku npu OTCYTCTBUM MOA-

3eMHbIX BOj
[MofnopHble coopyxeHUs, BelnonHsaeMble | Mecku poixnble U cpefHen NoTHO- 5—15% 0—5%
cnocoBoM «CTeHa B FPpyHTE», a Takke M3 | CTWU, MUHUCTLIE IPYHTHI TEKyYeid 1
OypoBbIX CBaii, BLIMOMHAEMbIX B NpefA- | NIacTUMHOW KOHCUCTEHLWKU, BOAO-
BapuTeNbHO NPOBYpeHHbIX CKBaXXMHAX € | HaCbILEHHbIE MECYaHble MPYHTHI
KpenneHuem CTeHOK TUKCOTPOMHLIM pac-
TBOPOM, noj 3awuToit obcanHbix Tpy6 | TyronnacTuyHble, nonyTBepabie u 5—10% 0—5%
unu yctpaueaemelx crnocotom HIMLL. TBEpAblE MUHUCTBIE MPYHTHI, MNOT-
MoanopHble COOPYXKeHUs, ycTpauBaeMble | Hble NECKW NpU OTCYTCTBUU MoA-
6e3 NuaepHbIX CKBaXMWH 3eMHbIX BOA

12.6 PaboTbl pac4eTHOro 650ka reoTeXHMYECKOro NporHo3a crneayer BbiNOMHATL B paMKax pac4eToB
Mo BTOPOM rpynne npeaenbHbiX COCTOAHUN METOAAaMMW YNCTIEHHOTO MOAENUPOBaHUA C UCNONB30BaHUEM anpo-
BMPOBAHHOTO re0TEXHUYECKOro NPOrpaMmHOro obecneveHus. NMpuHUMaembie NpU MOAENUPOBAHUN 3HAYEHUS
NPOYHOCTHLIX U AeHOPMALMOHHBIX XapaKTEPUCTUK FPYHTOB U MaTepuanoB A0MXHbl COOTBETCTBOBATL BTOPOU
rpynne npeaenbHbiX COCTOSAHMIA. Mpyu He06X0AUMOCTM ONpeeneHus yCUnuin B KOHCTPYKUMAX, HAaNpUmep npu
MOZIENUPOBAHUN YCUNEHUS OKPYXKAIOLLEN 3aCTPONKU, 3HAUEHUS MPOYHOCTHLIX U Ae(DOPMALMOHHbIX XapakTe-
PUCTUK TPYHTOB U MaTepuarnoB AOMKHbI COOTBETCTBOBAThL NEPBON rpynne npeaenbHbiX COCTOAHUN.

Mpu BbINOMHEHUN PACYETOB NO OUEHKE BRUSHUS XXECTKOCTb COOPYXEHUIN OKPYXaloLen 3aCTPONKN ao-
nyckaeTcs 3aaaBarb C UCNONb30BAHMEM YNPOLLEHHBLIX MOAENEN C NPUBEAEHHON XECTKOCTbIO.

12.7 OTYeT NO pesynbratam reoTeXHUYECKOro NnpPorHo3a AOMMKEH coAepXXaTb NepedeHb BCeX 3AaHun
M COOPY>XEHUIN, HAXOAALLMXCS B 30HE BAUSIHUA CTPOUTENBLCTBA, BKIIOYAS UHXXEHEPHbIE KOMMYHUKALUUK U CO-
OpY>XEHUS TPAHCNOPTHON UHAPACTPYKTYPbI, C BbiAENEHNEM COOPYXEHUIA, AN KOTOPbIX HE06X0AUMO BbINOS-
HEHWe 3aLMTHBIX MePONPUATUIA. [pu HAX0XXAEHMU B 30HE BIMSAHUSA CTPOUTENMbLCTBA TEXHONOTMYECKOro 060-
PyZA0OBaHUA, YyBCTBUTENBLHOIO K HEPAaBHOMEPHbLIM 0CaJikaM, A0NyCTUMOCTb MOMYYEHHbIX PACHETOM 3HAYEHUM
nedopmauuint 4omkHa ObiTb COrMacoBaHa ¢ 3KCMyaTMPYIOLLMMU UX OPraHU3aLmMsamu.

12.8 [OnA 3gaHuii u cCOOpy>XeHUN, HAXOAALLMXCH B 30HE BIUSIHUA CTPOUTENLCTBA, AOMKHbI ObiTb BbINOS-
HEHbI UX TEXHUYECKUEe 06cneaoBaHNS C YCTAHOBIIEHMEM KaTEropuM TEXHUUYECKOTO COCTOSIHUS MX CTPOUTENDb-
HbIX KOHCTPYKUMIA U AONYCTUMbIX 3HAYEHUI AOMOSTHUTENbHBLIX Aedopmaumii, Ha3Ha4YaeMblX B COOTBETCTBUN C
CI 22.13330. JonyCTMMO Ha3HAYE€HNE UHbIX 3HAYEHUI AONOSNHUTENbHBLIX AedopMaLni UNU UX YTOYHEHNE B
npouecce re0TeEXHUYECKOro MOHUTOPUHTA.

NMpumevanne — lpu obcnegoBaHnn 3faHNiA, HAXOASALLUXCA B 30HE BIIUSIHUA CTPOUTENLCTBA, CnegyeT npeayc-
MaTpuBaTh BCKpLITUE UX (PyHAAMEHTOB LWypdamMu, a Taloke BhisiBNeHne AedeKToB U NOBpeXeHNiA, KoTopble Heobxoanmo
YUYUTBIBaTL NPU NPOBEAEHUN YUCTIEHHOTO MOAENUPOBaHUS.
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12.9 IMpu HaXOXKAEHUN B 30HE MHTEHCUBHBIX AehopMaunil 34aHUI, HAXOAALUMXCS B HEYAOBMNETBOPU-
TENbHOM TEXHUYECKOM COCTOSHUM, a TakoKe ANS 34aHUM, PaCMOSIOKEHHbIX BHE 30HbI UHTEHCUBHbLIX Aedopma-
LMi, HO ANA KOTOPbIX MPOrHO3UPyeMble 3HaYeHUs AedopmaLuii NpeBbILAoT NpeaenbHble A0NONMHUTENbHbIE
aedopManum, peKOMEHAYETCA nNpegycMaTpuBarb NpoBeAEHUE KOMMnekca paboT No X peMOHTY Uiu ycune-
HWIO 10 HaYana NoA3eMHOro CTPOUTENLCTERA.

Llenecoo6pasHOCTb 3aLUUTbl MHXEHEPHbIX KOMMYHUKaLWUIA, HAXOAALMXCS B 30HE aKTUBHbIX AedopmMa-
uui, onpeaensietca B cooteetcTeum ¢ CIM 249.1325800 unu no CornacoBaHuUIO ¢ SKCMNyaTUPYOLLMMKU opra-
HU3aLUsMU.

12.10 Ecnu Ha OCHOBaHUM re0TEXHUYECKOTO NPOrHO3a BbISIBNAETCA HEO0OX0AMMOCTL NPOBEAEHUA MEPO-
NPUATWUIA NO UHXXEHEPHOW 3alLuuUTe OKPYXKatoLLel 3acTpOViKK, CrefyeT BbINOSHATL NPOEKT AaHHLIX MEPONpUs-
TUIA U NOBTOPHbIA rEOTEXHUYECKUIA NPOTHO3, YYMTbIBAIOLMIA NPOBEAEHME YKA3aHHbIX MEPONPUATUN.

MpumevyaHus

1 CnepyeT y4uTbIBaTb, YTO YCUNEHWE 3[aHUiA OKpYXKatoLLiel 3aCTPOMKN YacTo He MOXET ObiTb BLIMOMHEHO AOCTa-
TOYHO 3hPEeKTUBHO NO OPraHW3aLMOHHLIM MPUYUHAM (HanpuMep, OTCYTCTBUE JOCTYNa), a HEKOTopble MEPONPUATUS Mo
yCUneHuto (Npu BMeLLaTenbLCTBe B OCHOBaHWS yHAaMEHTOB) MOTyT caMu No cebe NpUBOAMTL K [OMNONMHUTENBHBLIM fedop-
MaLMsaM yeunueaemblx 3naHuid. [osToMy npu NpoekTUpOBaHUM CefyeT oThaBaTh NPeuMyLLecTBO BbIOOPY TEXHUHYECKUX
peLUeHWniA, NO3BOMALMX UCKNYUTE UM MUHUMW3NPOBATL YCUNeHne bnuanexalyunx 3faHuii 1 KOMMYHUKaLMA 3a cHeT
[ONONHUTENBHBIX KOHCTPYKTUBHBIX MEP, KOTOPbIE CHUXALOT NPOrHO3UpyeMble 3HaYeHUs JOMONHUTENBHBIX 0CafA0K.

2 MeponpusiTUSA NO YCUIEHUIO UM PEMOHTY Bnnanexalyux 3aaHnii MoryT BKIo4aTh B cebs Kak MeponpuAaTUS, Ha-
npaBfeHHbIe Ha YMeHblUeHne AedopMaLiyii, Tak U MeponpuUSaTUS, HanpaBeHHbIe Ha yBenn4YeHne criocOBHOCTU KOHCTPYK-
LA 3gaHuiA BOCNpUHUMaTE gedopmaniuu.

12.11 TOYHOCTb reOTEXHUYECKOTO MPOrHO3a M OLEHKY NMPaBUIIbHOCTU MPUHSITBIX MPOEKTHbLIX peLueHun
crnegyeT OueHWBaTb Ha OCHOBAHUM TE€OTEXHUYECKOTO MOHUTOPKHIA, MPOBOAUMOTO B MPOLECCE NPOU3BOACTBA
paboT No CTPOUTENLCTBY COOPYXEHNUA B COOTBETCTBUM ¢ TpeboaHusamu CIM 22.13330.

12.12 Ecnu B npouecce re0TEXHNYECKOro MOHUTOPUHIA BbISIBNIEHO, YTO (bakTuyeckoe 3Ha4eHue aedop-
MaLmii Kakoro-nnbo 13 CyLLEeCTBYIOLLMX 3aHNIA U COOPYXXEHMWIA NPEBLICUIIO NPEAENLHO A0NYCTUMbIE 3HAYEHUSA,
TO paboTbl NO CTPOUTENbLCTBY MOA3EMHOIO COOPYXXEHUSI AOIHKHbI ObITb HEMEANEHHO NPUOCTAHOBNEHDbI (€CNK
NX OCTaHOBKA HE BMEYET K yXyALUEHUIO CUTYyaLMuK, YTO ONpeaensieTca NPOEKTHONW opraHu3auuen). Mocne atoro
crneayeT BbINOMHUTL NOBTOPHOE 06CneoBaHne U reoTEXHUYECKUI NPOrHO3, B cny4yae HeobxoauMocTm paspa-
f6oTaTe MEPONPUATUA MO AONOMHMTESNILHOMY YCUIIEHUIO 34aHUA, NONYYMBLLETO HEAONYCTUMbIE AedopMaLum,
BbINOSIHUTE KOPPEKTUPOBKY NPOEKTA MU NPEAYCMOTPETb U3MEHEHUE TEXHONOIMKU NPOM3BOACTBA paboT.

12.13 MeoTEXHUYECKUIT MOHUTOPUHT CrieayeT OCyLWecTBNATL B COOTBETCTBUM C NPOrpaMMon, Kotopas
paspabaTtbiBaeTcs B Npouecce npoekTupoBaHus cornacHo CIM 22.13330 u aABnseTcs pa3genom yreepxaae-
MOW 4acCTu NPOEKTHOW AOKYMEHTaLUUN.

12.14 B npouecce reoTexHU4EeCKOro MOHMTOPUHIra Heotxoaumo obecneunTbL CBOEBPEMEHHOCTb MHGOP-
MUPOBAHUS OPraHU3aumni, OCYLLECTBASIOLLMX HAA30pP 3a CTPOMTENLCTBOM, O BbISABIIEHHBIX OTKIIOHEHUSIX KOH-
TPONUPYEMbIX NAPAMETPOB (B T. Y. TEHAESHLUMSIX X U3MEHEHUI, NPEBLILLAIOLLIMX 0XMAAeMble) OT NPOrHO3MPY-
€MbIX MPOEKTHBIX 3HAYEHWUA.

12.15 Mpu akcnnyaTaymm NOCTOSIHHBLIX FPYHTOBbLIX aHKEPOB B COCTaBE reOTEXHUYECKOro MOHUTOPUHIa
Heo6x0AMMO, a BPEMEHHbIX — PEKOMEHAYETCS, NPeAYCMOTPETb KOHTPOSb 3@ 3HAYEHUAMMW YCUNUIA B aHKEepax.
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Mpunoxexue A

OcHOBHble GyKBeHHbIe 0603Ha4YeHUs

YacTHble koahpULUUeHTbl HAAEKHOCTH

— 10 COMpOTUBIEHMIO A1 aHKEPOB;

— 10 COMpOTUBAEHNIO MaTepuana Taru aHkepa;

— K03 PULMEHT ycnoBuit paboThi;

— K02 PULMEHT YCNoBMIA paboThi, yYUTLIBaIOLLMA GETOHMPOBaHNE KOHCTPYKLUN B Y3KOM NPOCTPAHCTBE;
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— KO3(pPULMEHT ycnoBuiA paboTbl, yuuThIBatOWMIA cnocob npoussoacTsa paboT no GETOHUPOBAHMUIO KOH-

CTpyKUUK;

— NOHWXaIoLWMIA KO3PPULMEHT ycnoBUit paboThl, YHUTHIBAKOLNMA HECNNOWHOCTL KOHCTPYKUUH,
— KO3 PULIMEHT YCnoBuiA paboTsl;

— k03 PULIMEHT yCnoBuiA paboTel Ha KOHTaKTe «NOANOPHOE COOPYXeHNEe — rPYHTOBLIA MaccuBy;,
— MO Harpyske;

KO3 PULIMEHT HAAEXHOCTN NO HEPABHOMEPHOCTU Harpy3Kku,
NO rpyHTY,

no Matepuany KOHCTPYKLUA;

NO OTBETCTBEHHOCTU COOPYXEHWA,

No CONpOTUBNEHMUIO;

YCTOMYMBOCTH,

— KOO PULMEHT YNNOTHEHUA FPyHTA.

XapaKTepuUCTUKM FPYHTOB

yAenbHoe cuenneHue rpyHTa;
NPOYHOCTbL rPyHTa NpWU HeAPEHNPOBAHHOM CABMUIE;
YAEnbHbI BEC MPYHTa;

yAenbHbI BeC NOPOBOMN XKUAKOCTH;

Yron BHYTPEHHEro TpeHUsl rpyHTa.

FeoMeTpuyueckme xapakTepUCTUKH, BO3OEUCTBUA U CONPOTUBNEHUA

Ra;d
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o

v

pacyeTHOe 3HavYeHWe paBHOLENCTBYIOLLEN aKTUBHOrO AaBNeHNA rpyHTa;
pac4eTHOe 3HaYeHWe paBHOAENCTBYIOLLEN NacCUBHOMO AaBNEHUS rPyHTa;
pac4eTHOe 3Ha4YeHue paBHOAENCTBYIOLEN GOKOBOroO faBneHns OT Harpy3oK Ha NMOBEPXHOCTU rPYHTa;
pac4eTHOe 3Ha4YeHWe paBHOAENCTBYIOLLEN AaBNEHNS NOA3EeMHbIX BOA;
pacyeTHOe 3HavYeHue Harpysku unu Bo34encTBUS;

HOPMaTUBHOE 3Ha4YeHWe Harpyakvu UnNu BO3AENCTBUS;

HOpPMaTWBHOE 3Ha4YeHue CABUratoLLen Harpy3ku v Bo3aencTBus;
HOPMaTUBHOE 3Ha4YeHNe YAePXMBaKOLLEN Harpy3km nnv Bo3aencTaus;
kK03(ppULMEHT GOKOBOrO JaBfieHWUs rpyHTa Ha rmybuHe z B MOKOE;

pacyeTHas Harpyska Ha aHkep;

pacyeTHble 3Ha4YeHNA OCHOBHOIO JaBNeHWUs rpyHTa;

pacyeTHbIE 3HaYeHNUA JONONMHUTENBHOO AaBMeHNs rpyHTa,;

paBHOMEpPHO pacrnpefeneHHasn Harpyska;

pacyeTHOe 3Ha4YeHne ConpoTUBIIEHNS BbiAepriBaHunio aHKkepa,;

HOPMaTUBHOE 3Ha4YeHue NpefenbHOro CONpPOTUBNEHUS BbIAEPrUBaHUIO aHKepa;
pacyeTHOEe 3Ha4YeHne conpoTMBIEHNA BO3NENCTBIIO,

pacyeTHas Harpyska, koTopasi MOXET BbiTb BOCTIPUHATa aHKEPHON THroiA;
apdeKkTBHOE HOpMarbHOE HaMpsXeHWe Ha KOHTaKTe;

KO9(PPULMEHT COMETAHUS Harpy3oK.

CelicMUuYecKkne Bo3aeucTBuUA

A — celicMUYecKoe YCKOpeHUe IrPyHTa;

Ko — KOS(PULMEHT HaaeXHOCTN Mo Ha3Ha4eHNI0 MOAMOPHOTO COOPYKEHUA U YPOBHS €ro OTBETCTBEHHOCTMH;
Ky — KO3hpULMEHT, yunTLIBaOLMIA 4OMNyCKaeMble MOBPEXIeHNUs MOLMNOPHOMO COOPYXKeHUs.
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Mpunoxexue

FeorexHuvyeckue Kateropum

B.1 TpeboBaHus, npefbaBnsaeMble K MHXEHEPHBIM U3LICKAHUAM, pacyeTaM U NpOeKTUPOBaHUIO NMOANOPHLIX COOPY-
XKEHWIA, crnepyeT onpeAensTb B 3aBUCUMOCTU OT YPOBHS UX re0TEXHUYECKON kaTeropuun. [eoTexHu4yeckas Kkateropusi o6b-
eKTa CTpouTensCTBa NpefcTaBnsaeT coboi KaTeropuio ero CIIOKHOCTU C TOYKU 3PEHUSA FeOTEXHUYECKOTO NPOEeKTUPOBaHus,
KoTOpasi onpefenseTcs B 3aBUCMMOCTW OT YPOBHSA OTBETCTBEHHOCTU 06beKTa U CROXHOCTU UHXEHEPHO-Teonornieckux
YCroBUIA NMNOLL@AKN CTPOUTENLCTBA.

YpoBeHb OTBETCTBEHHOCTW MOAMOPHOIO COOPYXEHUSA crejyer YycTaHaBnueBaTb B cooTBeTCTBUM C [2], [3] u
FOCT 27751.

KaTeropuito CrnoXHOCTW WHXEHEPHO-Teonornyecknx ycrnoBuiA CTPOUTENbCTBA CREAYET OMnpefensTb CornacHo
CIM 47.13330.

B.2 [Ans HasHa4eHWsA TpeboBaHW K MHXEHEPHBIM N3bICKaHUSM U NMPOEKTUPOBAHUIO MOANOPHOr0 COOPYXEHUS [ONK-
Ha GbITb yCTaHOBMEHa ero reoTexHu4eckas kateropus. [pefBapuTENbHO FEOTEXHUYECKYIO KaTeroputo NoJnopHoro coopy-
XKeHWs crefyeT ycTaHaBNvWBeaTh 40 Havarna U3biCkaHWil Ha OCHOBE aHann3a MaTepnanos U3bICKaHU NPOLWbIX NET, ypOBHS
OTBETCTBEHHOCTW U TUNa COOPYXeHWS. OTa KaTeropus MoXeT ObiTb YTOYHEHA Ha CTaAUKU UHXEHEPHbIX U3biCKaHuii nmbo
Ha cTaguu NPoeKTUPOBaHWS.

B.3 MeoTexHW4eckyto KaTeroputo NOANOPHBLIX COOPYXEHWN, ABNAIOLLUXCA YacTbio 0O0beKTa CTpOUTenbLCTBa, cneyer
ycTaHaBnuBaTk B COOTBETCTBMM € Tabnuuen 4.1 CI122.13330.2016.

[e0TeXHUYECKYIO KaTeropuio oTAeNbHO CTOALWMX MU BPEMEHHBLIX NOANOPHBLIX COOPYXEHUNA, B YACTHOCTU BPEMEH-
HbIX Orpa)KAEHWn KOTNOBaHOB U BbIpaboTOK, CEAYeT ycTaHaBnuBaTh B COOTBETCTBUU € Tabnuuei B.1, ecnn uHoe He
yKasaHo B TEXHUYECKOM 3afjaHin Ha NPoeKTUpoBaHue.

Tabnuya B.1— eoTexHU4ecKkne KaTeropum OTAEMbHO CTOALLMUX U BPEMEHHBIX NOAMOPHbLIX COOPYXKEHUA

leoTexHUYeCKan KaTeropua Npu kaTeropumn
TV NOANOPHOTO COOPYXEHNs CNOXHOCTU WH)XEHEPHO-TEONOrUYECKNX YCNOBUN
1l (cnoxHasn) Il (cpeaHan) | (npocTan)

JIMHeliHble U 3aMKHYTbIe NPOTSXXEHHbIE BpEMEHHbIE NOANOPHbLIE CO-
OPYXEHUA N OrPaXKAeHUs1 KOTNOBAHOB CO CPOKOM CNyX6bl 4O Tpex
NET NpU BLICOTE COOPYXEHUS (YAEepXMBaeMOM Nepenaae BbICOT):
o3 M 1 1 1
fo15m 2 2 2
Bonee 15 m 3 3 2
JIMHelHble U 3aMKHYTbIEe NPOTSXKEHHbIE MOCTOAHHLIE NOANOPHLIE
COOPYXXEHUS NpuU yAepXXMBaeMoM nepenage BbICOT:
fgodm 2 2 1
Ao 10m 3 2 2
Gonee 10 M 3 3 3
3aMKHyTbIe B NNaHe NOCTOSIHHBIE M BpeMEHHbIe OrpaxjeHusa kamep
W WaxT nepuMeTpoM He 6onee 50 M npu rnybuHe BeIpaboTKU:
fgo10m 2 2 1
f4o15m 2 2 2
Gonee 15 m 3 2 2

MpumevaHus

1 [AnA oTAenbHBIX YH4acTKOB JIMHENRHBLIX NOAMOPHbLIX COOPYXEHUA NPU Pa3NUYHbLIX Nepenagax BbICOT UMK pasnuy-
HbIX UHXEHEPHO-TEONOMMYECKUX YCIIOBUSX AOMYCKAETCA Ha3HaYaTb NX FEOTEXHUYECKYIO KaTeroputo pasferbHo.

2 [onyckaeTca MoBbILLATL FEOTEXHUYECKYIO KaTeropuio AnNA NOANOPHBIX COOPYXEHWA, pacnosioXXeHHbIX Ha CKIo-
Hax, B ONON3HEBbIX paiioHaXx, CeiCMUYECKU ONacHbIX paioHax UNn Ha Nnowagkax ¢ pacnpocTpaHeHueM cneuymduye-
CKWUX UNKN CTPYKTYPHO-HEYCTOWUMBBLIX FPYHTOB (MPOCaA0YHbIX, NECCOBbIX, 3aCONEHHbIX U T. Mn.).

3 B ToM cny4ae, ecnu CTPOUTENLCTBO NOAMOPHOIO COOPYXEHUA OKasbiBaeT BAUAHWE Ha 3laHNe UMK COOpYXeHune
Gonee BLICOKOrO YpOBHSI OTBETCTBEHHOCTU, MEOTEXHNYECKYIO KaTeropuio 3Toro NOANOPHOrO COOPYXEHUs cneayer Ha-
3Ha4aTb C Y4ETOM YPOBHS OTBETCTBEHHOCTU 3aHUS NN COOPYXEHUA, NONaAAIOLLEro B 30HY BMUAHUA. [INA oTAenbHbIX
Y4aCTKOB Takux NOAMNOPHLIX COOPYXEHUMA, He OKa3sbiBaOWMWX BNUAHUA HA 34aHWe UK coopyxeHue Bornee BLICOKOTO
YPOBHSA OTBETCTBEHHOCTH, IONYCKAETCA Ha3HaYaTb UX NreOTEXHUYECKYHO KaTeroputo pasaenbHo.

4 Kateropuu CnoXXHOCTU MHXEHEPHO-Teonornyecknx YCnoBuin cneayet onpeaensaTs cornacHo CI 47.13330.
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MpunoxeHue B

CocTaB UHXEeHePHO-TeornornYeCcKmX M3biCKaHMm

Mpu BBINOTHEHUN UHXEHEPHO-TEONOrMYECKUX U3bICKaHUIA AT NPOEKTUPOBAHMS NOAMNOPHBLIX COOPYKEHUA PeKOMEH-
LyeTcs y4uThIBaTh NONOXEHWUA, NpuBeAeHHbIe B Tabnuue B.1 (HO He orpaHuyMBaTLCA UMK).

Tabnuya BA
[eoTexHU4ecKkas
KaTeropus TpeboBaHUA K U3bICKAHNAM

1 1.1 MNpeaBapuTenbHblE U3bICKAHUS

(npocTas) He npepycmatpuBatotes
1.2 OKoHYaTerbHble U3bicKaHna
LLlar ckBaxuH He 6onee 50 M No Tpacce NOANOPHOIO COOPYXKEHUS, HO He MeHee ABYX CKBaXMWH Ha co-
opyxeHue. [lonyckaeTcs OTCTynaTh Ha paccTossHWe He 6onee 25 M OT 0cU NOAMNOPHOrO COOPYKEHUS,
Ho He Bonee 1,5H,, rae H, — rmy6uHa NOAMNOPHOTO COOPYXEHUA OT NOBEPXHOCTU 3eMIu.
Imy6uHa ckBaXuH — He MeHee 5 M HUXe NOAOLLBLI NOANOPHOIO COOPYXKEHUS.
XapaKTepuCcTUKN FPyHTOB AOMYyCKaeTCA HazHayaTb Ha OCHOBaHWW MaTepuarnoB U3bICKaHWA NPOLLbIX
net, no CIl 22.13330, pesynsratam 30HAUPOBaHUSA, B COOTBETCTBUU C UMEIOLWMMCS COMOCTaBUMbIM
OMbITOM.
[HonyckaeTca npoekTupoBaHue no npeanucaHnusM Ha OCHOBaHWM CONOCTaBMMOrO OrbITa.
M3bickaHus BHe NNoLagKu cTpouTeNsCTBa He NpejycMaTpuBaroTes

2 2.1 MNpeaBapuTenbHble N3bICKaHUA

(cpeaHeit MpW Hanu4un apxmBHLIX AaHHbLIX He TpebytoTcs, Npu OTCYTCTBUM @apXWBHBIX fAaHHLIX — Mo 1.2 Ha-

CNOXHOCTW) cToAel Tabnuubl

2.2 OxoHyaTenbHble U3bICKaHUs

LLlar ckaxuH He Gornee 20 M No Tpacce MOAMOPHOr0 COOPYXEHUS, HO HE MeHee TPeX CKBaXWH Ha
coopyxeHue (cM. CI 22.13330). [lonyckaetca oTcTynaTh Ha paccTosHUe He 6onee 15 M oT ocu noga-
MopHoro coopyxeHus, Ho He Gonee 1,5H,.

[ny6uHa ckBaXmH — He MeHee 1,5H, + 5 M, rie H, — rmy6BunHa NoANOpHOro COOPYXEHUS OT NOBEPX-
HOCTW 3eMI1, HO He MeHee 10 M HuXe NoAOLLBLI MOAMNOPHOrO COOPYXeEHUs. Ha ykasaHHyto rny6uHy
JOImKHO 6bITh NpoliaeHo He MeHee 30 % CKBaXXMH, HO HE MeHee Tpex ckBaxuH (cM. Cl 22.13330).
XapaKTepUCTUKA IpyHTOB CnepyeT ycTaHaenuBaTb Ha OCHOBAHWUW HEMOCPEACTBEHHLIX UCMbITaHUNA
rPYHTOB B MoneBbiX U NabopaTopHbLIX YCHOBUSIX.

[na TpelyuHoBaTbIX CKanbHbIX W MOrycKarnbHbIX FPYHTOB, B YaCTHOCTW OTNOXeHWiA kapboHa, B npo-
Lecce U3bICKaHUA AOMKHbI ObITb MONyYeHbl KOMUYECTBEHHbIE U KaYeCTBEHHLIE XapaKTepUCTUKU
pUr3NKO-MEXaHNYECKUX CBOWCTB, XapakTepuayloLue kak OCHOBHON MaTepuan rpyHta Maccuea (06-
pasel), Tak 1 MaccuB B LUenoM. OnpefensemMble XapakrepucTUKn OoNMXKHb! YCTaHaBNUBaTLCA B NPo-
rpamme U3bICKaHWiA.

Mpu HanuuuK Ha nnowaake paspyLUeHHbIX CKasnbHBIX FPYHTOB C COAepXaHUeM MMUHNUCTOro 3anonHun-
Tensa TpebyeTcs npegycmaTpuBath ONpeAerieHne UX MEeXaHW4eCKUX XapaKTepucTUK NoNeBbIMU UC-
nbiTaHus B Wypdax unu no ApyruMm MeTogukam.

Mpu HanUYMKM NOCTOSHHBIX AUHAMUYECKUX BO3AENCTBUIA Ha NPOEKTUPYEMOE COOpYXeHUe Heobxoaun-
MO OLieHMBaTb YPOBEHb 3TOM0 BO3[EACTBMA U YUUTLIBaTL €ro NN NPOBEASHNUU U3bICKaHWUNA.

INa NOCTOsIHHLIX NOAMOPHBLIX COOPYXXEHUI MPU HaNMMYMKU Ha NNOWAAKE FMUHUCTBIX MPYHTOB AOMXKHbI
6bITb Mory4eHbl 3HaYEHUS NPOYHOCTHBIX XapaKTEPUCTUK, COOTBETCTBYIOLUX KaK APEHUPOBAHHOMY,
TakK U HefipeHMPOBaHHOMY XapaKTepy UX pa3pyLUEHUs.

[Nns NoCTOSIHHBIX MOAMOPHLIX COOPYXEHWIA, 3KCTyaTupyemblX NpU OTpULATENbHLIX TemnepaTtypax
B MYYUHWUCTBIX FPYHTAX, PacnornoXeHHbIX Bbille OTMETKW 3KCKaBauuu, B NporpaMMme U3sbiCKaHuii He-
0bxoaMMo NpefycMOTPEThL OonpeAeneHue AaBneHns HabyxaHusa B AnanasoHe Temnepartyp, CooTBeT-
CTBYIOLLMX TeMneparypamM SKCrryaraLyn COOPYXeHMS.

M3abickaHWA BHe NIOLafKku CTpoUTeNbLCTBa TPeOyoTCs NMpU OTCYTCTBUM apXUBHBIX AaHHbIX B Criyyae,
€Cnu B 30H€e BIMUSHUS NMOAMNOPHOIO COOPYXXEHUS pacrnornaraloTcs CyLecTBYIOLWUE 3[aHNA U COopyXe-
HWS, NpU STOM NPOEKTOM MNpeAycMaTpUBaeTCs YCTPOWCTBO YAEepXKUBaIOLWUX KOHCTPYKLWIA (FPYHTOBBIX
aHKepOoB, aHKepHbIX CBail U T. N.), BIXOASALMUX 3@ KOHTYP NOANOPHOrO COOPYXEHUA Ha paccTosHue
6onee NONOBMHLI LLIAra CKBaXKuH
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OkoHYaHue mabnuusi B.1

Feotexnnyeckan Tpe6oBaHUA K U3bICKaHUAM
KaTeropua P

3 3.1 lNpenBapuTernbHble N3blCKaHUA

(cnoxHas) Mo 1.2 HacTosALel Tabnuubl, a Takxe:

MpyW HaNM4MM Ha NROLWaAKe PaspyLUEHHBIX CKamnbHLIX FPYHTOB C COAiePXKaHNEM IFIMHUCTOrO 3anosiHu-
TenAa Tp66y9TCH npegycMmarpusaTtb onpegeneHne ux MexaHu4ecKux Xapakrtepuctuk nonesbiMu Uc-
NbiTaHWA B LWypdax Uiu no Apyrum METogMKaM.

MNablckaHMA BHe nnowaaku cTpounTeneCcTBa TpeGleTCFl Npu OTCYTCTBUU apXUBHLIX JaHHbBIX ANAa nog-
MOPHBIX COOPYXEHUIA, PACNONOXEHHBIX Ha CKIOHAX

3.2 OkoH4YaTerbHble U3blCKaHWUA

Mo 2.2 HacTosLel Tabnuybl, a Takxe:

B xofe u3bickaHuit 4onXKHbI GbITb ONpeAeneHbl COCTaB U CBOMCTBA CneLdryeckux rpyHToB, NpoBe-
JieHbl Bce Heobxogumble uccrnefoBaHus, CBSA3aHHbIE C pa3BUTUEM OMNacHbIX reoNOrmMYecKNX U UHXe-
HEePHO-TeONornYeCckUX NPOLECCOB (MPU UX HaNMM4um), BLINOMHEHBI ONBITHO-MPUNBTPaLUOHHbIe pato-
Tbl, CTaLMoHapHble HabnogeHnsa u apyrue cneuyuansHele paboThbl U MccrnejoBaHUA B COOTBETCTBUN C
TEXHUYECKUM 3a4aHWEM U NPOrpaMMON U3bICKaHMIA.

Mpu nonesbIX M NabopaTopHbIX UccnefoBaHNUAX PU3UKO-MEXaHNYECKUX CBONCTB MPYHTOB U CKaNbHbIX
MaccuBOB Mo cneyuanbHOMY 3afiaHuIo MOTyT ONpeAensATLCA JOMNofHUTENbHBIE cneyududeckue xa-
paKkTepucTUKK, HeobxoauMbIE AN pacHETOB OCHOBaHUIA COOPYXXEHWUIA N UX KOHCTPYKLNIA, KOMNIEKCHO
NPUMEHSATLCA reopusnHeckme n apyrme MeTogbl.

MpW HanWuMKu Ha nNnowaake paspyLUeHHbIX CKalbHLIX FPYHTOB C cofiepXaHueM rMMHNUCTOro 3anosHu-
Tens TpebyeTca npeaycMaTpuBaTh ONpeAerieHne UX MeXaHW4ecKUX XapakTepucTUK MoneBbIMU UC-
NbiTaHusA B LWypdax.

Mpw noapeske U yKpenneHun onoriaHEBLIX CKITOHOB B NPOrpamMmMy UsbiCKaHuin cneyeT BKINHOUYUTL KOM-
NNeKCHoe U3y4eHne BCeX NPOLIECCOB Ha CKITOHE Kak B Npejenax nowajku CTpouTenbCTBa, Tak U BHE
ee, B 30He, OKa3sbiBaloLLeil BNUsIHWE Ha NPOeKTUpyeMoe MOANOPHOE COOPYXEHUE.

Mpw NpoekTMpoBaHUW NOAMOPHBLIX COOPYXXEHUIA HA CKITOHaX HEO06X0AMMO YCTaHOBUTL Hanu4me cdop-
MWUPOBaBLUMXCA NOBEPXHOCTEN CKONBXEHUS, OnpeAeniuTb UX MECTOMONOXEHWe, Yron HakmnoHa, Npoy-
HOCTHbIE XapaKTepUCTUKN FPYHTOB MO NOBTOPHOMY CABUTY.

MpW NPOeKTUPOBaHUN B CENCMUYECKUX paiioHaxX B AONONHEHNE K MaTepuanam UHXEHEpHO-reonorun-
YeCKUX U3bICKaHU HeoBX0ANMO UCNONb30BATL JaHHbIe CEeACMUYECKOro MUKPOPaioOHUPOBaHUA NNO-
LWaaKu cTpouTenbCTBa.

M3bickaHusi BHe NoLagku cTpoutenscTsa TpebyroTea nNo 2.2 HacToAwen Tabnuupl, a Takke Npu Ha-
FIMYUM onacHbIX reonornyeckux NPoLECccoB B NpUneraoLLe 30He, okasblBaloLen BIUSHUE Ha Npoek-
TUpyemoe noanopHoe coopyxeHue. Mpu NpoeKTUpoBaHUN NOANOPHBIX COOPYXEHUI Ha CKNOHaX Lwar
CKB&XXWUH M UX KOMMYECTBO YCTaHaBNUBAETCA NPOrpaMMOi U3bICKaHWI, NO pesynsTaTtaM U3biCKaHWi
cneayeT NOCTPOUTL rEONOrMYECKUe pa3pesbl, NepeceKaroLue NPoeKTUpyemMoe NoANOPHOE COOpyxXe-
HWe BAOMNb HanpaBneHna NageHns cknona. LLlar Takux paspesos cneayeT npuHUMaTh He 6onee 50 M.
MMyBuHy cKBaXuH cneayeT NPUHUMaTL A0 KOPEHHLIX FPYHTOB UNW Ha 10 M HUXe pacqHeTHON nosepx-
HOCTM CKOMbXEeHNA

MpumeyaHuns

1 XapaKTepucTuku apeHupoBaHHol (tg ¢, ¢’) un He,qpeproeayHoﬁ NPOYHOCTK (C,,) FPyHTa UCNONbL3YOTCA Npu
aHanuae JonroBpeMeHHbIX U KpaTKoBPEMEHHbBIX PacHETHBIX CUTYaLUii COOTBETCTBEHHO.

2 [pu oLeHKe KayecTBa U CBOMCTB CKanbHbIX M NONyCKanbHbIX FPPYHTOB HEO6XOAUMO NPOBOAUTL Pasnuyne Mexay
noBefeHNeM rpyHTa npu UCMbITaHUAX HeHapyLLeHHbIX 06pa3LoB U NoBefeHneM 3Ha4uTeNnbHO GonblunX NO pasmepam
cKarnbHbIX MacCUBOB, KOTOPLIE BKITHOMAIOT CTPYKTYPHbIE paspbiBbl CMAOWHOCTH, HaNNacToBaHWS, TPELWWHEI, 30HbLI CABM-
roB W NYCTOThbI BhILLENa4MBaHUsA U B CUITY 3TOTO MOMYT XapakTepru3oBaTbCA 3Ha4YMTENbHO Bonee HU3KUMKN UHTErpanbHbI-
MW MEXaHU4YeCKUMU CBONCTBaMM.

3 lMpwn onpegeneHnn CBOWCTB FPYHTOB CreAYeT YYUTLIBATE UX YYBCTBUTENBHOCTb NO OTHOLWEHUIO K PasnUYHbIM
dakTopaM: U3MEHEHWAM KIMMaTU4eCKUX YCOBUA UM HaNPSXXEHHOro COCTOSTHUA, 3aMadvuBaHUIO, XUMUYECKUM BO3-
AeNCTBUAM U np.
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Mpunoxenue I

TuNbI NOANOPHBLIX COOPYXEHWUIA, KOHCTPYKLIWIA KPenmneHns u 06racTn nx NpumeHeHus

1 NMognopHble coopyXeHUs U oBnacTu UX NpUMeHeHUsn
1.1 MaccuBHble noAnopHble CTeHbl U3 KPYMHbIX GNoKoB, KaMHell, 6eToHa Ha eCTEeCTBEHHOM OCHOBaHWU

Mnu Ha cBaiiHoM cpyHAaMeHTe (CM. pucyHok Im1)
MpYMeHSIOT NPeUMYyLLeCTBeHHO NP CTPOUTENLCTBE TPAHCMOPTHBLIX W APYrUX NIMHENHBIX MOAMOPHBEIX COOPYXEHNH,
npu nnaHWpoBaHuW 1 GnaroyCcTporWcTBE CKITOHOB U OTKOCOB.

[T X777

\

\
\
\
\

| S N S —

PucyHok 1 — MaccuBHasi noanopHas cTeHa

MaccuBHble NOANOPHLIE CTEHbI, KaK NpaBUI10, OTHOCATCA K MOCTOSIHHBIM KOHCTPYKLWSIM, BLINOMHSIIOTCA B OAUH UMK
npu GonbLUMX Nepenagax B HECKOMbKO PsiAoB.

B GonblMHCTBE Cry4YaeB BLINONHEHNE OfUHOYHLIX MACCUBHBIX NOANOPHLIX CTEH, yAepXuBaloWmMx nepenas BeicoT
Bonee 7 M, HelerecoobpasHo. B Taknx criy4asx criefyeT npeAycMaTpuBaThb YCTPORCTBO HECKOMBKUX PSAA0B UMK NpUMe-
HeHWe ApYyroro TUMna NOAMNOPHOrO COOPYXEHUS.

MaccuBHbIE NOAMOPHBIE CTEHbI BBIMOIHSOT € NPeBapUTENLHON NOZPE3KOM IPYHTa, B CBA3M C YeM nepep NpoeKTH-
poBaHWeM [JaHHOro Thna NoAnopHOro COOpYXeHUs HEOOGXOANMO OLIEHUTH BO3MOXHOCTb U 06beM TpebyeMbiX 3eMISIHBIX
paboT, 0cobeHHO Ha CKITOHaX U B CTECHEHHLIX YCIOBUSIX.

1.2 YronkoBble NOANOPHbLIE CTEHbI U3 MOHOMMTHOTO Xene3o6eToHa Ha eCTECTBEHHOM OCHOBaHUMN UMW Ha
cBaliHOM chbyHOameHTe (CM. pUCYHOK IM2)

MPUMEHSIIOT NPeUMYLLECTBEHHO MPU CTPOUTENBCTBE TPAHCMOPTHLIX, FPaXKAaHCKUX U NPOMbILUSTEHHBLIX COOPYXEHMWIA,
nnaHMpoBaHun 1 GnaroycTpoUcTBE CKNOHOB M OTKOCOB.

YronkoBble NOAMNOPHbLIE CTEHLI, KaK NPaBUno, OTHOCATCS K MOCTOSHHBIM KOHCTPYKUMAIM U NPU OTCYTCTBUM CTECHEH-
HbIX YCnoBui B 6onbLUMHCTBE CryYaeB SABNAKTCA Hauboree 3KOHOMUYHBIM NoANOPHLIM COOPYXXEHNEM.

YronkoBble NMOAMNOPHbIE CTEHbI BLINOMHSIOT ¢ NpeaBapUTerbHOI NOAPE3KOiA rpyHTa, B CBA3N C YEM Mepes NpoeKTH-

pOBaHMEM AaHHOTO TUNa NOAMOPHOrO COOPYXEeHUS HEOBXOAUMO OLIEHWTL BO3MOXHOCTb U 06BbEM TPeByeMbIX 3eMNAHbLIX
pa6o1', 0coBeHHO Ha CKIToOHax U B CTECHEHHbIX yCJ'IOBVIHX.

N AT 7

PucyHok 2 — Yronkosasi NoAnopHas cTeHa
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1.3 MNoanopHble COOpYXeHNst 3 MHBEHTAPHbIX UM AePeBAHHLIX ANEeMEHTOB, NOrpyKaeMbiX PasfiUUHbIM
cnocobom (cm. pucyHok I3)

MpyMeHsAIoT B BONLLUMHCTBE cryqaeB Kak BPeMeHHbIE NOAMOPHEIE COOPYXKEHWS re0TEXHUYECKONH KaTeropun 1 ans
YCTPOWCTBA MHKEHEPHBIX COOPYXEHMiA N NPOKNaAKN KOMMYHUKaLMiA (TpaHLLEW, BpeMeHHbIe KOMOA LI, KaMephl, BCNOMO-

raTerncHble COOPYXEHUS U T. N.).
L

ANNSANNNANNNA\N 3

1 — WHBEHTapHbIe 3NeMeHTLI; 2 — yAepXunBatoLue KOHCTPYKLMMN

PucyHok 03 — TpaHLuen ¢ MHBeHTapHLIM KpenneHneM ¢ pacnopkamu

OneMeHTLl AaHHOro TUMa NOAMOPHLIX COOPYXXEHUIA MOrpPyXaloT ¢ NpeABapUTENbHOIA NogpaboTKoi MPyHTa NOA HUMM,
1 OHU OBBIYHO HE UMEIOT 3aAeNKU B FPYHT. YCTOWYNBOCTL TakUX COOPYXeHMiA o6ecnednBaeTca YCTPOHCTBOM KOHCTPYKLWIA
KpenneHus.

1.4 CnnowHble NOAMNOPHbIE COOPYKEHUA U3 LINYHTa (U3 NPOPUNUPOBAHHLIX INEMEHTOB C 3aMKOBbIMM
ctbikamu no FOCT P 53629 u ananornyHblie), norpyxaemoro 6e3 npeaBapuTenbHON BbieMKM rPyHTa B NuaepHbie
CKBaXMHbI UNu 6e3 HUX, a TaKxe n3 xenesobeToHa, AepeBa U APYIUX MaTEePUanoB (CM. pUcyHok I-4)

MpUMeHSIOT B KayecTBe MOCTOSHHBIX UMK BPEMEHHBIX MOANOPHLIX COOPYXeHWIi AN 06LEKTOB pasfUYHOro HasHa-
YeHus. YCTPOMCTBO Takux coopyxeHuii Hanbonee LenecoobpasHo B cnabbix rpyHTax Npu oTCYTCTBUM KPYNHOOGNOMOUHBIX
BKJTHO4EHUI, NPU HANMYUM MOA3EMHBIX BOA, YPOBEHb KOTOPLIX NPEBLILLIAET OTMETKY 3KCKaBaLMK.

AVAVAWAWRIA AW pWa pWy 2t

QW 0, W, 0, W, 0, W, 0
200205000, 0 ¢

6

a — Tvna «JlapceH»; 6 — Kpyrmbii npocdunb; 8 — KOMBUHWPOBaHHLI Npodunb

PucyHok N4 — CnnoLuHbIe NOANOPHbEIE COOPYXEHUS, NorpyxaemMble Ges npeaBapUTENbHOW BHIEMKU IPYHTa

Mpu Han4um Ha NnoLagKe HackIMHbIX MPYHTOB UMK KPYNHOOOMOMOYHBIX BKIOYEHUIA B 60MLLUMHCTBE CriyYyaeB Tpe-
OyeTcsa NnpegycMaTpuBaTh YCTPONCTBO NUAEPHBIX CKBEXUH.

Mpw OTCYTCTBWMM COMOCTAaBMMOrO OMbiTa Ha GrnkanLwmMx nnowagkax A0 BeIMOMHEHUS OCHOBHBIX NPOEKTHLIX paboT
peKOMEHYeTCA NPOBECTW MPOOHOe MOrpyXEeHWe He MeHee MATU 3NeMEHTOB MOAMNOPHOA KOHCTPYKUMKU nNpeanonaraeMo-
ro NPOeKTOM CeYeHUs W ANWHBL. B XoA4e norpyXeHus criefyeT OLEHWTL CKOPOCTb BINOMHEHWA paboT, HeobxoauMocTb
yCTpoCTBa NNAEPHEIX CKBaXUH, UHaMWYecKoe Bo3AelNcTBMe Ha Bninanexallume 3gaHna u coopyxKeHus U T. n. o peaynb-
TaTaM OMbITHOTO MOTPYXEHWUSA CreAYeT BbINOMHUTL TEXHUKO-3KOHOMUYECKOe CPaBHEHWE C APYrMMU BapUaHTaMu ycTpon-
CTBa NOAMNOPHBLIX COOPYXEHWIA.

B GonbLUMHCTBE Ccry4YaeB aKoOHOMUYeckas Lenecoobpa3HocTb NOfOGHbBIX KOHCTPYKLMIA AOCTUrAeTCA B CNeayoLwwmx
cnydasx:

- MpM YCTPOWUCTBE NOCTOSIHHBIX MOAMNOPHLIX KOHCTPYKLUMI 6e3 rugpounsonsauum u ONONHNUTENbHBIX NPUXNUMHBIX CTEH;

- BO3MOXHOCTU MOCNEAYHOLLEro U3BNEYEHUS U MOBTOPHOTO UCMONL3OBaAHUA 3NEMEHTOB OrpaXeHUs (He peKoMeH-
LyeTcs U3BneveHue LWnyHTa BONnU3N CyLecTBYIOLLMX, B T. Y. BHOBb MOCTPOEHHLIX, HAA3€MHbIX COOPYXeHuUi 1o 8.2.6),

- YCTpoiicTBE NOANOPHLIX COOPYXEHWUIA rNyBuHON Ao 12 M 3a c4eT yaobcTBa TpaHCMOPTUPOBAHUA U OTCYTCTBUSA [0-
MOMHUTENBHBLIX CBAPOYHbLIX U CTEIKOBOYHbLIX paboT.
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1.5 OUCKpeTHblEe NOANOPHbIE COOPYKEHNS U3 OTAENEHO CTOSALLMX AMEMEHTOB (TPYG, ABYTaBPOB M APYruX
npo¢u;1eﬁ), norpy*aembix 6e3 npeABapuTENbHON BbIEMKN rPYHTa B NMMAEPHbIE CKBaXMHbI Unu 6e3 HUX (cM. pu-

cyHok I5) .
[pUMEHSIOT B Ka4€CTBE BPEMEHHBIX NOAMOPHBIX COOPYXeHMiA Ans 0bBLEKTOB pasfIM4YHOro Ha3HaYeHUs.

I - K \/§/§\//}(\\)7\ LY
oL oYe e te IR 1IN,

6

v

a — orpaxaeHne us Metanmmueckux TpyG ¢ 3abUpKoii; 6 — orpaxjeHue U3 NPokaTHbIX Npodunei

PucyHok "5 — [UCKpeTHbIE NOANOPHBIE COOPYXEHUs!, Morpyaemble 6e3 NpeiBapuTENbHOI BbIEMKM FpyHTa

[aHHbIi TN NOAMOPHBLIX COOPYXEHUI ABNAETCA Hanbornee SKOHOMUYHBIM B CTECHEHHbIX YCIOBUSIX MPU OTCYTCTBUN
nog3eMHbIx Bog. [lononHUTENbHLIA SKOHOMUYECKUI 3¢ eKT NpN YCTPOUCTBE TaKUX MOANOPHBIX COOPYXKEHUI AOCTUraeTea
3a cqeT UcnonbaosaHus GbiBLUero B ynoTpebneHun Metanna.

MpW NPOEKTUPOBaHUW CMIEAYET YUUTBLIBATL, YTO NPUMEHEHUE JaHHOTO TUMa COOPYXEHMIi okasbiBaeT Hanbonbluee
TEeXHONorM4yeckoe BUSHWE Ha OKPYXKatoLLlylo 3aCTPOMKY, B CBSAA3U C YeM MpU Hannm4uum BGIM3m npoekTupyemMoi KOHCTPYKLUK
CYLLECTBYHOLIMX COOPYXEHU oco6oe BHUMaHUe CNeAyeT YAENsTb TEXHONOMMU NOTPYXEHNA SNEMEHTOB NOANOPHOro Co-
opyxeHus. Hanbonee npefnoyTUTENLHOM SIBMAETCSA TEXHOMNOMS, OKasblBaloLLasi HAMMEHbLLEE BNIUSIHUE Ha OKPYXatoLLyHo
3acTpoiiky (cM. pasgen 12).

VsBneueHne aneMeHTOB AaHHLIX NOAMOPHLIX COOPYXEHMIA, BLINOMHAEMBbIX BEMU3U OKpyXatoLeil 3acTpoiikn, nona-
Aatolleil B 30Hy TEXHONOrNYECKOrO BIIUSHUSA, AONYCKAETCA TOMBKO MPU HANMuYMK CreLuantHoro pernameHTa, nossonsio-
Ljero oGecneynTs CoXpaHHOCTL OKPYXKaroLLeii 3acTpoitku (cM. 8.2.6).

Mpu ycTpoiicTBe NOANOPHLIX COOPYXKEHWI U3 NYCTOTENbIX 3NEMEHTOB (Hanpumep, Tpy6) HeobxoanMo NpeaycMaTpu-
BaTb UX 3anonHeHue necyaHbIM rPYHTOM WK APYriM MaTepuanom.

Mexay Hecywmmm snemeHTamu MOANOPHOrO COOPYXKEHUS CrEAYET BhIMONHATL 3a6UpKy U3 [OCOK, CTanbHbIX Nn-
CTOB, LUEMEHTHoro pacTBopa no ceTke W T. M. B kayecTBe 3aBMpPKM JIOMYyCKaeTcA Takke NPUMEHATb MPYHTOLEMEHTHbIE
enemeHTbI. B otaenbHbix cnyyasx sabupky 4omnyckaeTcst He BbIMOMHSITb.

r1.6 MoanopHble coopyxehus, nsrorasnsaeMble cnocobOM «CTEHa B FPYHTE» (CM. pUCYHOK [".6)

MpuMeHsioT B KauecTse BPEMEHHbIX W MOCTOSIHHLIX MOANOPHLIX COOPYXEHWA ANsi O6LEKTOB pasnuUYHOro HasHa-
4eH1s MoGoro pasmepa U rMyBUHBI B NHOLIX rPYHTOBbLIX ycroBusX. [JaHHble NOAMNOPHBLIE COOPYXEHUS MOTYT BbINONHATL
PYHKUMIO 3aUWMTHI OT NoA3EeMHBIX BOA MPU BLIMNOMHEHNH YCIOBMiA, M3NOXeHHbIX B 8.3.18, 8.3.19.
yc_rpoﬁ”cgs:lergegwe MOAMOPHLIX COOPYXEHNIA, BEINOMHAEMBIX CTOCOBOM «CTeHa B rpyHTE», Hanbonee LienecoobpasHo Npu
FHOTHOM FOpOA)::KOEMX KOTIOBAHOB 1 NOAPe3oK, MU Hanu4ni NoA3EMHbIX BOA, @ Takke MU CTPOUTENLCTBE B YCNOBUAX
arolliyto an OM1 3acTpoilkn. CNocob «cTeHa B rpyHTe» OKa3biBaeT MUHUMaNbHOE TEXHONOTYeckoe BITUAHNE Ha OKpY-

CTPOWMKY Npu cobMIofEHNU TEXHOMOTUM BLIMONMHEHUS PadoT.
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«CTeHa B IPyHTe»; 2 — apmaTypHbIl Kapkac; 3 — orpaHU4NTENb 3aXBaTOK NOMYKPYITIONo TUNa;
4 — orpaHuuuTens 3axBaTOK C rMapoLUrnoHKoi; 5 — obBasovHas Ganka
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I1.7 MoAnopHble CoopyKeHus, U3roTaBNUBaeMble U3 GYPOBLIX CBaif (CM. pUcyHOK IL7)
MPUMEHSIOT B Ka4eCcTBE BPEMEHHBIX U MOCTOSIHHBIX NOANOPHBLIX COOPYXKEHWUH AN 0GLEKTOB Pa3N4HOMO HasHaue-
Hus noBoro pas3mepa U ryBuHel B NOGLIX IPYHTOBLIX YCHOBUSIX.

MpuMeHeHWe NOAMOPHLIX COOPYKEHUI, BBINOMHAEMBIX U3 OypoBbIx cBaii, Hanboree LenecoobpasHo B criegyoLmx
crnyyasx:

- Ha obbekTax HeGonbluMx rabapuTos, rie 3aTpyAHUTENBbHO PasMecTUTb AOMONMHUTENLHOE 06OopyAOBaHWe WK
BCMoMoraTenbHble COOPYKEHNS;

- NP1 HEBO3MOXHOCTU UNK HeLenecoobpasHOCTU BrleMKM cTapbiX (YHAAMEHTOB, KpynHOrabapuTHbIX BKAKOHYEHMIA,
MOA3EMHBIX KOMMYHUKaLWIA 1 T. M., Pacnoro)eHHbIX Ha Tpacce NPOeKTUPYEMOro NOANOPHOTO COOPYKEHNS;

- YCTpO#CTBE NOAMOPHLIX COOPYXKEHWIA Ha CKIOHaX, B T. 4. NPOTUBOOMON3HEBLIX COOPYXEHMUI.

Mpu Hanu4uM Ha Nnolyafke NoA3eMHbIX BOA MPUMEHSIOTCA, Kak NPpaBuno, NOANOPHLIE CTEHb! U3 CEKyLLMXCS cBail,
Npw OTCYTCTBUM NOA3EMHBIX BOA WU NPY HEOBX0AMMOCTYU Co3aaHNs BOAOMNPOHNLIAEMOI KOHCTPYKLIMM MOTYT NPUMEHSTLCS
NOANOPHbLIE CTEHLI U3 OTAENBHO CTOSLLNX CBaW, BLIMONHEHHBIX Ha HEKOTOPOM PaccTOsHUM APYr OT Apyra.

YcTpoiicTeo BypoBbix cBai Mpyu COBMIOAEHNM TEXHOMNOMMI BLINONHEHNS paboT okasbiBaeT MUHUMaIbHOE TEXHOMOrU-
4eckoe BIUAHIE Ha OKPYaloLLyHo 3aCcTPOIKy.

Mpw NPOEKTUPOBaHUN MOAMOPHBIX COOPYXeHUiA 3 BypoBLIX CBait CrieAyeT YUUTLIBATL, UTO NPUMEHEHNEe 0BcaHbIX
TpyG rny6uHoit Gonee 40 M MoXeT BbiTb 3aTPYAHUTENLHO M3-38 OrPaHUYEHIA MPOYHOCTM UX CTHIKOB, B TaKMX CRyHasx
PeKOMEHAYeTCA NPUMEHSTTL APYroi cnocob obecne4eHunst YCTONYMBOCTU CTEHOK CKBaXKMH.
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a — orpaxaeHue n3 ypocekyLynxcs cBai; 6 — orpaxgeHue ua GypokacaTeneHbIx cBai;
€ — OrpaxaeHue 13 oTAenbHO CTOALYWX CBail; 7 — NoAMnopHoe coopyXeHne; 2 — obeasoyHas banka

PucyHok L7 — MoanopHoe coopyxeHue 13 BypoBbIX cBa

1.8 MNoAnopHble COOpYXeHUs U3 TPYHTOLEMEHTHbIX 3MeMEHTOB, M3roTaBNuBaeMbiX C MNPUMEHEeHUeM
CTPYNHOI TEXHOMOrNM (CM. PUCYHOK I.8)

TPYMEHSIOT, KaK NPaBUIIo, B ka4eCTBE BPEMEHHbIX NOANOPHLIX COOPYXKEHUA ANA 06LEKTOB passiMiHOro HasHaueHUs
npy Hanu4um Nog3emMHbIX BOA Ha nnollagke cTpouTenbCTBa.

JaHHbIA TUN NoANOPHLIX COOPYXKEHMIA UCMOMNB3YIOT B KAa4YECTBE CAMOCTOATENBHON KOHCTPYKLIMM UMK B COCTaBe ApY-
rMX TUMOB NOANOPHbBIX COOPYXEHUM, BBINOMHAOT B O4WUH UMW HECKOMbLKO PSAOB C apMUpoBaHWeM unun 6e3 Hero. ApMUpo-
BaHWe rPYHTOLI@MEHTHBIX 3MEeMEHTOB BO3MOXHO MeTarnnn4eckumm, xerne3obeToHHbIMU U APYTMU arieMeHTaMu. ApMu-
poBaHWe rPYHTOLIEMEHTHLIX TIEMEHTOB B TOMLLE HACLIMHbLIX FPYHTOB W MPYHTOB C KPYNMHOOBNOMOYHBEIMU BKITHOHEHWUAMUA
BO3MOXHO TOMBKO NPU YCTPOACTBE NUAEPHBIX CKBaXUH.

M3rotoBneH1e NoAnopHbIX COOPyXEHUA AaHHOTo TNa Npyu cOBoLEeHUU TEXHOMOMMN BbINOMHeHUs paBoT oKasbiBa-
€T MUHUManbLHOe TeXHONOrM4eckoe BNUAHNE Ha OKPY>KaroLLyto 3aCTPOiiKy, UCKITIOYEHWe COCTaBMAT cryvan ycTpoiicTea
FPYHTOLIEMEHTHbIX 31IeMEHTOB HeMocpeACcTBEHHO Nod dyHAAMEHTaMU CyLLECTBYIOLLMX COOPYKEHWUIA, B TaknxX crnyvyasx He-
06Xx0UMO YUUTHIBATL YCaAKy pacTBopa npu TBepaeHUN.
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Mpwn Hanu4uuM Ha Tpace
P Pacce noanopkoro COOPYXXEHUA CTapbiX hyHAAMEHTOB, KpyNHOraGapUTHBIX BKIHOYEHUIA, KpyNHOOBNo-

MOUYHBIX N HACBIMHBIX FPYHTOR
Py CO CTPOUTENbLHLIM MYCOPOM MPUMEHeHE rPYHTOLIEMEHTHBIX 3MTIEMEHTOB MOXET ObIThb OFpaHN{EHO.

MpumeHeHue rpyHToueme
HTHEIX 3M1eMEHTOB B Ka4eCTBe NoJMNOPHOr0 COOPYXKEHWS COBEPLLEHHOMO TNa ShheKTUB-
HO, KaK NpaBuno, B ABa MM Gonee psigos Anop Py P P

Ny 77

7 — rpyHTOLE MeHTHBIE aneMeHTLI; 2 — apMUpYIOLLMIA 3neMeHT; 3 — Bogoyrnop
PuecyHok M8 — MopnopHoe coopyxeHue na rPYHTOLIEMEHTHLIX aNEMEHTOB B AiBa psiia

1.9 MoanopHbie coopyieHus Manoro pasmepa B nnate (KONOALLI, KaMepbi), BLINOMHSIEMbIE U3 OTAENb-
HbIX COOPHBIX XKeNne306eTOHHbLIX 3nemMeHTOB, GYpPOBbLIX CBall, (PYHTOLIEMEHTHbIX 3MIEMEHTOB U T. M. (CM. pUCYHOK I9)

MPUMEHAIOT B Ka4eCTBE NOCTOAHHbLIX UMM BPE€MEHHBIX NOANOPHLIX COOPYXEHWUI, UCNONb3yeMbIX, Kak NpaBuno, B co-
CTaBe pas/NHbIX UHXEHEPHLIX KOMMYHUKaLMiA (KOMOALL!, KECCOHbI, Kamephl, WaxThbl U T. M.), Takke MOrYT NPUMEHATLCS
ANs yCTpoUCTBA NPOTUBOONON3HEBLIX COCPY)EHWIA GONbLUOH XeCTKOCTH (aHamnor ceai GoMbLLOMO CeueHus).

Mpn COOTBETCTBYIOLLIEM pPacyeTHOM 0GOCHOBAHMN OHM MOYT He UMETb 3a/1eMNKu B FPYHT, B STOM Cly4ae YCTOMYMBOCTL
o6ecreqnBaeTCa 3a CHET KECTKOCTU CaMOW KOHCTPYKLIM, apO4HOro 3dhdeKTa UM AOMOMHUTENBHBIX PACMIOPHBIX KOHCTPYKLIMA.
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@ — 2pMupoBaHHas cBas;

(O — HeapmupoBaHHas cBasi
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a— konogel (kamepa) U3 cGopHbIX Xere3o6eToHHbIX ANeMEHTOB; 6 — konogew (kamepa) ns 6y pocekyLmUxcs
cBal; 7 — cOOpHbIN Xene3o6eToOHHbIN arleMeHT; 2 — 06BA30YHBIN NOAC; b — AnameTp KonoAua (kamepsbl);
h — BbIcoTa Konoaua (kamepsbl), Npu 3ToM h 3HauUTeENLHO Gonblue b

PucyHok "9 — MognopHele coopyXeHUs1 Manoro pasmepa
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.2 NMpumepbl KOHCTPYKLUUIA KpensieHUsi NoANOPHbLIX COOPYKEHUI U 0BnacTn nx npuMeHeHuA

2.1 KoHCTPYKUMS AOMOMHUTENBHOrO KPemnmeHus, ee XeCTKOCTb, CKOPOCTb UCMONHEHNs, YA06CTBO NocrneayoLLmnx
paboT cyLLeCTBEHHO BIUSIOT Ha CTOMMOCTL M CPOKU CTPOUTENbLCTBa CaMOro NofgMopHOro COOPYXEHUs, a Takke nocneay-
toLLlero cTpouTenscTBa o6bekTa B Lenom. Beibop 40NONHUTENBHON PacropHOii KOHCTPYKLUN SBMSETCA OTBETCTBEHHBIM
peLueHneM 1 JorKeH ObITb OCHOBaH Ha pesyrnsraTax BCECTOPOHHEro aHanmaa npoeKkTupyemoro obbekTa.

B obLleM criydyae npoekTMpoBaHWe NOAMNOPHLIX COOPYXEHWUN credyeT BbIMOMHATbL ¢ MUHUMansHO BO3MOXHBIM KO-
TINYECTBOM SIPYCOB KPENEHNS.

2.2 PacnopHasa cucrema, BbifnonHaemas B Buge ogHoro Unm HeCKomNbKUX IpyCOB CBA3aHHbIX UNU He CBfA-
3aHHbIX MeXay coGol aneMeHTOB (pacnopok, NOAKOCOB, pacnpeaenuTenbHbIX NOACOB U T. N.), pacnupaeMbixX B
NPOTUBOMNONOXKHLIE CTOPOHbLI MOANOPHOIO COOPYXKEHUS! UMK B pasfuyHble BCMOMOratenbHble KOHCTPYKLMU

PacnopHas cuctema sBnsieTcs Haubornee 3KOHOMUYHBIM U YACTO NPUMEHAEMbIM TUMOM [JOMOMHUTENLHOrO Kpe-
NAeHUs ANa NOCTOAHHLIX U BPEMEHHbLIX NOAMOPHLIX COOPYKEHUA pasnMYHOro HasHaveHus. [na BpeMeHHbIX pacnopHbIX
CUCTEM AOMOSNHUTENbHBIA 3KOHOMUYECKNA adhpekT AocTUraeTes 3a cyeT obopaynBaemMocTv U NpUMeHeHust GbiBLUEro B
ynotpebneHun metanna.

[ns OTHOCUTENBLHO Y3KMX UMK HEGOMNbLUKX B NiaHe KOTMNOBaHOB, Kak NPaBuno, NPUMEHSAIOT pacrnopHbie cucTemsl U3
rOPU3OHTASBHBIX PaCcNOPHbLIX 3MEMEHTOB.

[ns WMpoKnx KOTNoBaHOB, Kak NpaBuIo, NPUMEHSIIOT HaKMOHHLIE pacrnopku (NOAKOCHI), ynupaemMble B pasrnudHblie
BCroMoraTernbHble KOHCTPYKLMU: MUOHEPHbBIE Y4aCTKN OYHAEMEHTHBIX NIWT, cneLuansHo N3roTosneHHble 6anku, caau go-
CTaTOYHOW XXECTKOCTU, COM3MEPUMON C XKECTKOCTHIO NOAMOPHOrO COOPYKEHUS U T. M.

Mpu anuHe pacnopok (nogkocos) 6onee 40 M 3KOHOMUYECKUIA adhdpeKT NPUMEHEHUS pacropHbIX CUCTEM, KakK npa-
BWIO, TepsieTcs, NoBbILLaeTcs 4eP0pPMaTUBHOCTb KOHCTPYKLUK, CHUXAKTCS TOMHOCTb U y,006CTBO M3roTOBNEHNUA — peKo-
MEeHAYETCA NPUMEHEHWe ApYroro Tuna KpenneHus. McknodeHne cocTaBnawT cnyvan NpuMeHeHns B Ka4ecTee pacnopok
3MEeMEHTOB, YKa3aHHbIX B 2.3 n2.4.

Mpu NpoeKkTUpoBaHUN PacnopHbIX CUCTEM HEOBXOAUMO YYUTLIBATS!

- BO3MOXHOCTb U y0OGCTBO MOHTaXa, a Takke JeMOHTaXa SNeMEHTOB pacrnopHoi CUCTEMSI,

- BO3MOXHOCTb NPOU3BOACTBA APYrux CTPOUTENBHLIX PaboT B 30HE PacropHON CUCTEMBI NOCNe ee YCTaHOBKY,

- CHuxeHue ynobcTBa BLIMOMHEHUS U, KaK criefjcTBUe, yBENUYEeHWe CpoKka M CTOMMOCTU NOCNEAYIOWMUX CTPOUTENb-
HbIX paboT (3eMMAHBIX, MOHOMUTHBIX U Np.).

2.3 PacnopHasi cuctema, arieMeHTaMn KOTOPOW ABMSAIOTCS MOHOMUTHbIE Xene306eTOHHble KOHCTPYKLUUK
cTposiierocs o6beKTa (AUCKU NePEeKPbITUA, CTEHbI, MUMOHBLI U T. N.)

JWCKN nepekpbITUA UCMONb3YIOT B Ka4ecTBe PacrnopHON KOHCTPYKLMW MpU CTPOUTENLCTBE 3arnybrneHHbIX coopy-
XKeHunit cnocoboM «cBepxy BHM3». PaspaboTka KoTnoBaHa crnocoboM «CBepXy BHU3» sBnsAeTcs Hambonee GesonacHoi
NS COOpPYXEeHWii OKpy»KatoLLieil 3aCTPOWKM 3a CHET BLICOKOW XECTKOCTU pacrnopHbIX KOHCTPYKLMIA U UCKITIO4eHUs Jonon-
HUTENbHLIX AedopMaLyin NOAMOPHOTO COOPYXEHUS B MOMEHT 3aMeHbl BpEMEHHBIX Pacnopok Ha NOCTOSAHHbLIE KOHCTPYK-
uumn. PaspaboTka koTrnoBaHa cnocoboM «CBEpXy BHU3» MMeeT Gonee HWU3Kylo CKOPOCTb M Goriee BLICOKYIO CTOMMOCTb N0
CpaBHEHUIO C OTKPBITOW pa3paboTkoil. OgHaKo crefyeT y4uThiBaTh, YTO K MOMEHTY pa3paboTku KoTrnoBaHa A0 NPOEKTHO
OTMETKM Ha oBbekTe MMeeTcs npakTU4eckn roToBasi MoA3eMHas YacTb, MO3BOMALAA NPUCTYNUTL K BO3BEEHUIO Haf-
3eMHbIX KOHCTPYKLMIA, @ MpW COOTBETCTBYIOLLEM 060CHOBaHUMW CNOcob NO3BOMSAET BbIMNOMHATL CTPOMTENBLCTBO U BHU3, U
BBEPX O4HOBPEMEHHO.

2.4 PacnopHas cuctema, B KauecTBe KOTOPOW BbICTYNaeT yKpenseHHbI FPyHT OCHOBaHUA B 30HE 3afieNKu
rubkoro NoANOPHOro COOPYKEeHUA

MPUMEHSIIOT NpK HanM4uK cnabbiX FPYHTOB B 30HE 3@/ €NK1 MOAMNOPHOIO COOPYXEHUS MyTEM YCTPOINCTBA C NOBEPX-
HOCTM 3€MIU FPYHTOLEMEHTHBIX areMeHTOB, CBal, GapeTT M T. N., 6eTOHMpPYeMbIX HUXKe OTMEeTKU OyAyLleit akckaBaLuu,
npu 3TOM XONOCTOW XoA (B Npeaenax rnyOuHbl nogpeskun) 3ackinatoT LWebHeM U MECTHBIM MPYHTOM.

B kadecTBe pacnopHoi cucTeMbl B BOMbLUMHCTBE Cry4aeB JOCTATOMHO YCTPOUCTBA OTAENbHbLIX JIMHUA YKpenmeH-
Horo rpyHTa. [pu cooTBETCTBYIOLLEM OBOCHOBaHWUMN NMPOEKTOM MOTYT NpedycMaTpPUBaTLCA CTITOLWHbIE 3aBECkl U3 MPYHTO-
LIEMEHTHbIX 3M1eMeHTOB Mo BCell nnowjaan npoekTupyeMoro 3arflybneHHoro coopyxeHus. Takue 3aBechl, kak nNpaBuno,
LenecoobpasHo BHIMOMHATL Npu HebomnbLUOKA MNoLaan KoTroBaHa NS UCKIFOMEHUS NpUTOKa MoA3eMHbIX BO4 CO AHa
KoTnoBaHa.

MpumevaHue — [onyckaeTcs NpUMeHeHUe ApYrux cnocoGoB NOBbILEHUS XapaKTePUCTUK IPYHTOBOMO Maccu-
Ba, He yKka3aHHbLIX B HACTOSILLEM CBOAE MpaBusi.

2.5 NpyHTOBLIE aHKepbI

[PyHTOBbIE @aHKepbl MPUMEHSIOT ANSA KPenneHUs NOCTOAHHLIX U BpeMEHHbIX NOANOPHBIX COOPYXEHWUA pasnNUYHOro
Ha3Ha4yeHusa. MoryT ObiTb MOCTOAHHBIMU WU BPEMEHHBIMU, U3BNEKAEMBIMA U HEU3BNEKaeMbIMWA, M3roTaBNIUBAIOTCA U3
rMBKUX TPOCOB, apMaTypbl, cneLuanbHbIX BUHTOBbLIX MPOUnei U T. N. ¢ NpeiBapuUTenbHbIM HanpskeHueM unu 6e3 Hero.

Kak npaBuno, rpyHToBblE aHKepbl UMEKT paBHyto unu Gornee BLICOKYI CTOMMOCTb MO CPaBHEHWIO C pacrnopHOW
CUCTEMON. SKOHOMUYECKUIA ahPeKT NPUMEHEHNA FPYHTOBLIX aHKEPOB AOCTUIAETCS 3a CHET BLICOKOW CKOPOCTM UX BbINOJ-
HEHWS U OTCYTCTBUSA NPENATCTBUIA ANs BeINONHEHWUA MOCNEAYOWMX 3EMIISHbLIX, MOHOMUTHLIX U Apyrux paboT, 4To yBenu-
ynBaeT 0bLLyI CKOPOCTb CTPOUTENLCTBA OOBLEKTA.
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YacTo BpeMeHHbIe aHKepbl U3roTaBUBalOT U3 BUHTOBLIX NPOdUNei ¢ TepaeMbiM HaKOHEYHNKOM. Takue aHKephbl
nMetoT Gonee BbICOKYHO AUHUYHYIO CTOUMOCTb, HO CyLLECTBEHHO 6onee BbICOKYIO CKOPOCTb UCMOSHEHUS.

MocTOAHHbIE rPYHTOBLIE @HKEpbl BLIMOIMHSAIOT, Kak NpaBuno, U3 NPOUNNPOBaHHBIX CTEPXXHEW, MEHEE NoABEPKEH-
HbIX KOPPO3UK (apMaTypbl, cneLpanbHbLIX BUHTOBLIX NPOGUNEe 1 T. N.) ¢ BbipaXeHHO KopHeBOIA YacTbio unu 6es Hee. Mo-
CTOAIHHbIE @aHKepbl Talkke MOryT BbITk U TPOCOBLIMU NPU YCIOBUN CMELManNbHOR aHTUKOPPO3WIAHON 3aLLUThLl, COOTBETCTBY-
toLeit cpoky cny>x6ebl NognopHoro coopyxeHusi. NMocTosHHbIE FPYHTOBLIE @aHKEPbI MPUMEHSIOTCS, Kak NMpaBuIlo, B CKaNbHbIX
1 nonyckanbHbIX FPyHTaX, B psAe criydaes TpebyloT NepuofUYecKoil HaTsSXKKU U 06CnyXuBaHus.

Mpy1 NpoekTMpOBaHUN NOCTOSAHHLIX MOAMOPHBIX COOPYXEHWIA C FPYHTOBBIMI @HKEpPaMU, PacroroXeHHBIMIA HUXE UMK
B6NN3N ypOBHA rpyHTOBLIX BOA, HEOBXOAUMO YYUTLIBATb, YTO YCThE aHKepa SIBNSAETCH NoTeHUMarnbH6IM MECTOM MPOTEYKM.

2.6 AHKepHble cBau, NIUTbI U aHANOTUYHbIE KOHCTPYKLUKN

MPUMEHSIIOT AN NOCTOSHHBIX UITN BPEMEHHLIX NOANOPHLIX COOPYXEHUIA pasfIUYHOro HasHayeHus, TpebyoLmnx oauH
pAg KpenneHus no Bepxy. [py HeobxoaUMMOCTH YCTPOMCTBa HECKONBKUX PSIAOB, Kak npaBuno, boree LenecoobpasHo npu-
MEHEHWe rpyHTOBLIX aHKepoB.

CTOWMOCTb U CPOK U3TOTOBMEHWUS aHKEPHBIX KOHCTPYKLMIA B BONBbLIWHCTBE CNy4YaeB COMOCTaBUM UMK HUXKE, YEM Y
pacrnopHoi cucTemsi.

Mpy NpoeKTUPOBaHUMN aHKEPHLIX CBal W CBA3YIOLLUX TAXEN HeOOXOANMO YUNTLIBATL rabapuThl CTPOUTENLHON Mio-
Laak1, BpeMEHHbIE OPOri, MecTa CKagupoBaHus Matepuanos 1 T. N. NpuMeHeHne faHHbIX KOHCTPYKUMiA TpebyeT fo-
CTaTOMHOro MecTa B Npejenax yyacTka CTpouTensCTBa.

2.7 KoHtpdhopchl

KoHTpdpopChl UCTMONB3YHOT, KaK NpaBuno, B Ka4ecTBE NOCTOSHHBLIX PacrnopHbIX KOHCTPYKLMIA A5 MNOCTOAHHBLIX NOA-
MOPHBLIX COOPYXeHUIA. BbinonHstotes s 6eToHa, ByToGeToHa, KaMHS, MeTanuieckux, AepeBsHHbIX ANeMeHToB, MOryT
ABNATHLCA YaCTbIO NOAMNOPHOO COOPYXEHWUA NPU CO3AaHNN COOTBETCTBYIOLLEH KOHUrypaLuu.
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lMpunoxexue [

OnpegeneHue cunbi NpeAesibHOro CONPOTUBNEHUA CABUTY
HA KOHTaKTe KOHCTPYKLMM C TPYHTOM

0.1 [Ina npoBepku BO3MOXHOCTU CABUra Ha KOHTaKTe BEPTUKAlIbHBIX, TOPU3OHTasIbHBIX U HAKNOHHbLIX FpaHei nog-
NOPHOrO COOPYXKEHUS C FPYHTOM, a TakKe AN y4eTa CONpOTUBIEHUS CABUTY 3a CHET CUN TPEeHUS AOMKHLI ObITH onpeae-
NeHbl cunbl NpeaensHOro CONPOTUBNEHNUA CABUTY.

0.2 Cunbl conpoTUBNEHWS CABUIY Ha KOHTaKTe «KOHCTPYKLMSI — FPYHTOBLIA MaccuB» CRNeayeT onpeaensTs B 3a-
BUCUMOCTU OT 3Ha4YeHWUin HopManbHbIX 3EeKTUBHLIX HaNpPsXKEHUA Ha KOHTaKTe, NPOYMHOCTHBIX XapakTepUCTUK rPpyHTa,
rMAPOreonornyecknx ycrnosuin NNoWaakn, Matepuana KoHCTPYKLMKU, TEXHOMOMMK ee YCTpOHCTBa.

Cunbl conpoTUBNEHNSA CABUTY Ha KOHTaKTe B TOM CIly4ae, eCii KOHTaKT AONyCKaeT BO3MOXHOCTb CAIBUra Mo pasHbiM
MIOCKOCTAM U CrosiM, CrieayeT NPUHUMaTL MO MIIOCKOCTU, AN KOTOPOI CONPOTUBNEHUE CABUMY SBNSETCS MUHUMATBHBIM.

Cunbl CONpOTUBMNEHUA CABWIY Ha KOHTaKTe BO BCEX CRyvasix criefyeT NpuHUMaTh He 6onee cun conpoTUBNEHMUs]
CABUIY NPUMbIKAIOLLErO MPyHTA.

MpumeyvaHuna

1 CaBur no pasfnnuyHeIM NIOCKOCTAM BO3MOXEH, KOrfia K FPYHTY MPUMbLIKAeT CoucTas KOHCTPYKLUS, BKIoHatoLLas,
HanpumMep, rugpou3onsaLUoHHOe NMOKPLITUe unu ytennuTenb. B aToM cnyyae casur 6yaeT peanusoBbiBaThCs Beerga no
KOHTaKTy, obnagaroliemMy HauMeHbLIUM CONPOTUBITEHUEM.

2 B ToM criyyae, ecrnim conpoTUBMEHWe CABUMY Ha KOHTaKTe NpeBbllLaeT CONPOTUBIEHNE CABUMY CaMOro FpyHTa,
paspyLueHue GyAeT NPOMCXOAUTL He Ha KOHTaKTe, a B rpyHTe. B Takux cnyyasx conpoTUBNEHNE CABUMY Ha KOHTAKTe crne-
LyeT NpuHUMaTh paBHEIM COMPOTUBNEHNUIO CABUIa rpyHTa.

P — paBHogelicTBytoLLast AaBMNeHUs UMW Peakumm rpyHTa Ha rpaHb coopyxeHus; N— HopMaribHas
cocTaensAwLlan paBHoAecTBYoLLel; T — kacaTenbHaa CoCTaBnsAoLLas paBHOAEWCTBYIOLLe

PucyHok .1 — Cunebl, 4eACTBYIOLLNE HA KOHTAKTE COOPYXEHUS C IPYHTOM

[.3 B obLeM crnyqae HopMaTUBHOE 3HAYEHWE CuMbl CONPOTUBEHUA CABUTY Ha NOBEPXHOCTU KOHTakTa TH (cM. pu-
cyHok [1.1) BbIYMCRAKT No opmyne

TH=uNH=p A o" @an

pac4eTHoe 3Ha4eHWe BLIYUCIALOT No hopmyne
TP=uNP=yu A o =y, A fP(S, 0, C vge), (n.2)
rae NHu NP — HopmaTuBHOE W pacHeTHOe 3HaYEHUSI HOPMAnbHON COCTABNSIOLLEA paBHOAEACTBYIOLEH AaBNEHNA UIn

peakLuu rpyHTa Ha rpaHb COOPYXKEHUS,
U — KOS(DUUUEHT TpeHUs,
A, — nnowaab paccmaTpuBaeMoit NOBEPXHOCTHU KOHTaKTa,
o n o’ — HopmaTuBHOE W pacyeTHOe 3Ha4eHUs 3PPEKTUBHLIX HOPMASIbHBIX HAMPsPKEHUIA Ha KOHTaKTe;
¥¢= 1,0 — KO3(PhULMEHT HAAEeXHOCTN NO Harpyske;
fP=u oP’ — pacueTHOe 3HauYeHWe YAENbLHOrO CONPOTUBNEHUA CABUrY NO KOHTAKTY (cM. 6.2.23).
0.4 PacyeTHble 3HA4eHUA CUN TPEHUSA NOBEPXHOCTEN NOANOPHBLIX COOPYXEHUiA Nno rpyHTy TP cneayer onpeaensTs
no ¢opmynam (6.7), (4.2) ¢ y4eToM KO3PHULMEHTOB HAZLEXHOCTU NO Harpy3Ke W ycrioBuid paboTol.
B dopmynax (6.7), (0.2) nogpasymeBaeTcs, 4To KOapULNEHT TpeHus kakoro-nmbo mMatepuana no rpyHTy onpe-
AensaeTca Kak:
W= t9(vgr ¢') — ANS NepBoit rpynNbI NpeienbHLIX COCTOSHU; A.3)
u!' = tg(y 9'") — Ans BTOpOI rPYNNLI NpesenbHbIX COCTOSHWA, (0.4)
rae Yy — koadduumMeHT ycroBuii paboTkl Ha KOHTaKTe «NOANOPHOE COOPYXEeHUe — rPYHTOBLINA MaccuB;
(@ — yrorn BHYTPEHHEro TPEHUs TpyHTa.
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[na gucnepcHbIX rpyHTOB PEKOMEHAYETCA NPUHUMaTDL pacHeTHble 3Ha4YeHUA Y enbHOro cLenneHnsa Ha KoHTakTe ¢
KOHCTpyKuner cP =0 ans o6eux rpynn npefensHbIX COCTOAHWIN. [Nt ckanbHbIX IPYHTOB CLENNeHWe Ha KoHTakTe ¢ MOHO-
JINTHBEIM 6ETOHOM JomnycKaeTca NPUHUMaTh OTIIUYHBLIM OT HYMA, NPW 3TOM pacyeTHbIe 3Ha4YeHUs yaenbHOro cLuenneHns Ha

KOHTaKTe cnefyet onpeaenATk SKCNepuMeHTalbHo.

[.5 3HadeHus koaduLieHTa ycnoBnii paboThl Ha KOHTaKTe «MNoArNopHOe COOPYXKEHNEe — rPYHTOBLIA MaccuBy» ¥y,

B dpopmynax ([.3) u ([.4) ponyckaercs npuHumMarh no tabnuue 1.1.

KoadppuuueHT TpeHua u B popmynax (.1), ([.2) ANsA KOHTaKToB pasnuyHbIX MaTepuanoB peKoMeHyeTcs NpuHu-

MaTb B pacyeTax He Bblle 3Ha4YeHWiA, ykasaHHbIX B Tabnuue [.2.

Tabnuuya [.1— 3HaueHns vy ANS pacdeTa o | v I rpynnam npegenbHbix COCTOSHNI

MaTepuan KoHCTPYKLUK TexHomornsa ycrponctsa 1 ocobble ycrioBus Yok
BeToH, Xene3o6eToH MOHOMUTHBbIE rpaBUTaLMOHHLIE U TMBKMe NOAMNOPHbIE CTEHEI, BETOHUPYEMBIE 0,67
Hacyxo. MoHonuTHele dyHAaMEHTHI
MoHonMTHble rMGkne NOAMOPHbIE CTeHBI, BeTOHUpyeMble MOA TMUHUCTEIM 0,50
pacTBOPOM B FpyHTax eCTeCTBeHHOMN BnaxHocT. COopHbIe rpaBUTaLMOHHbIe
CTeHbl N PYHAEMEHTbI
MoHonuTHble rmbkue cTeHbl, 6ETOHMPYEMble MO MMWHWUCTHIM PpacTBOPOM B 0,33
BOJOHAaChILEHHbIX rpyHTax. COopHble rubkue cCTeHbl, ycTpauBaeMmble nog
TMUHUCTBIM PacTBOPOM B MHOBLIX PyHTax
Metann, aepeso B Menkux u nbinesaTkiX BO4OHACHILLEHHbBIX Neckax 0
B npouunx rpyHTax 0,33
ﬂOArlOpl—lble CTeHbl U3 FPYHTOLIEMEHTHbLIX 31IEMEHTOB, BHLIMOMHAEMbIX MO 1,0
CTPYIAHOW TexHomornm
Nioboit Mpy Hanu4Mn BUGPaALMOHHBIX Harpy3oK Ha OCHOBaHuWe 0
Tabnuya [O2 — 3HadyeHuns koadduLmeHTa TpeHUs u ANA KOHTaKTa pasnuyHbIX Matepuaros
Matepuan KoHTakTa KoachhuuymeHT TpeHus p
Ctane — Cranb (rnagkue noBepxHOCTH) 0,10
Ctanb — betoH 0,33
Cranb — KupnuuiHas knagka, 6yToBbl KaMeHb 0,30
BetoH — bBetoH 0,60
BetoH — Kupnuynas knagka, 6yToBbI KaMeHb 0,55
KupnndHas knagka — KupnuuHaga knagka 0,50
OepeBo — [epeBo 0,25
HepeBo — Cranb (faakas NnoBepXHOCTb) 0,20
OepeBo — BeTOH, KWPNUYHAA KNagka 0,50
BetoH — MeMbpaHHas ruapousonauus 0,33
Ytennutens — MembpaHHasa rugpounsonsauus 0,25
[pyHT — MeMbpaHHas rugpousonauus 0,25
MpyHt — O6Ma3so4Hasa rmgpousonsayus 0,20
Nen — [epeso 0,03
Nlep — Cranb, 6eToH, Knajgka 0,02
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Mpunoxenue E

MeToAabl onpeaeneHna AaBrieHUs! FPYHTA Ha NOANOPHOE COOpYXeHue

E.1 lNMpaBuna nNocTpoeHUs 3nopbl akTUBHOMO faBfeHUs rpyHTa ANA UCNONb30BaHUA B aHalIMTUYECKUX pacdeTax
npuBeaeHbl ANA pa3nNUYHbIX MPOEKTHLIX CnyYaes Ha pucyHkax E.1—E.3.

& — B HeCBA3HbIX IPyHTaxX; 6 — B HECBA3HbLIX U CBA3HbLIX FPyHTaX; 7, 2, 3 — TOUKW, ANA KOTOPbLIX ACMKHE 6bITb ONpeaeneHb!
XapakTepHble 3HaYeHUA AaBneHus; 4 — noanopHoe coopyxeHue; UM3-1 (y4, @4, ¢4 = 0), UT3-2 (v, @y, ¢, = 0),
NIr3-3 (v, 93, €3 # 0) — HOMEP NHKXEHEPHO-TEONOMMYECKOr0 SrieMeHTa, A4, iy U hy — BbICOTa COOTBETCTBYIOLETO CII0A FPyHTa

PucyHok E.1 — MocTpoeHue antopbl akTUBHOTO AaBMEHUS TPYHTa B CNOUCTLIX OCHOBAHUSX

B 3
\
N 4 N\
\\/ \(\q}/ =
1 < }rf .- \4
\\. // - O § 5 j\
/ rnec 38
/ 0 g0 \ \\
n,9 5 £ \
2 N 28 \\\ 6
7777777777 77 \\\\
v\
| L \\

1 — noanopHoe coopyxeHue, 2 — oTMeTKa pa3paboTku; 3 — MOBEPXHOCTb A; 4 — NOBepPXHOCTb B;
5, 6 — aniopbl AaBNeHMs, COOTBETCTBYIOLYME YPOBHAM NOBEPXHOCTEN A U B COOTBETCTBEHHO

PucyHok E.2 — lMocTpoeHune antopbl akTUBHOIO AaBleHUs rpyHTa Npu NOMaHbIX NOBEPXHOCTSAX penbeda
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17— noanopHoe coopyxeHue; 2 — oTMeTKa paspaboTkn: 3 — NOBEPXHOCTb A; 4 — MOBEPXHOCTbL B;
5, 6 — antopwl faBneHus, COOTBETCTBYOLYMNE YPOBHAM NoBEpPXHOCTEN A N B COOTBETCTBEHHO;
7 — pasrpysovHas nnuTa

Pucyrok E.3 — lNocTpoeHue aniopbl akTUBHOTO faBReHus rpyHTa Mpu Hamiyiui pasrpyxatoLmx areMeHTOoB

E.2 lMpaBuna nocTpoeHus sniopbl NOpoBbIX AaBMEHNIA B rPYHTOBOM MaccuBe 4TSt UCMONb30BaHUS B @HANUTUYECKNX
pacdeTax NpuBeAeHb! AN Pa3NNYHLIX NPOEKTHLIX CIyYaes Ha pUcyHkax E.4—E.5.

'CN EX e 3 Ted 7 -
S s
a 6

a — Mpy OTCYTCTBUM UMETPaLM NoA NOAOLIBOW MOAMOPHOTO COOPYXEHUS; 6 — B crlyyae (UNLTpaLMK Noj NOAOWBOW MOANOpHOro
coopyXeHus; 1 — nogropHoe coopyxeHue; 2 — YMB; 3 — cHuxeHHbI YIB; 4 — BoAOHACHILEHHbIA (PUNLTPYIOWMIA TPYHT,
5 — cnaGonpoHnLiaeMblil FpyHT; 6 — PesynbTUpyioLLan anopa 4aeneHus NoA3eMHbIX BOA Ha NognopHoe CoopyxeHue

PucyHok E.4 — MNocTpoeHune aniopbl AaBreHUst NoA3EMHbIX BOj
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8 2
a, 6 — B cnyyae HecOOBLJAIOWMUXCA FOPU3OHTOB; 8, ¢ — B Crlydae COOBLLAOLUXCA FOPU3OHTOB; 1 — Ge3HaNOPHLIN BOAOHOCHDIN

FOPU3OHT; 2 — HaNOPHbII BOAOHOCHBIN FOPU3OHT; 3 — criabonpoHuLiaeMbIi rpyHT; 4 — aniopa AaBneHus NMoA3EMHbIX BOA Ha NognopHoe
coopyxeHue; YTB,, YNB, — ypoBeHb N0A3eMHbIX BOZ, NepBOro U BTOPOro BOAOHOCHbIX FOPU3OHTOB COOTBETCTBEHHO

PucyHok E.5 — MocTpoeHune antopbl AaBNEHUA NOA3EMHBIX BOA NPY HArMYUU HECKOMNbKUX BOAOHOCHBIX TOPU3OHTOB

E.3 MpaBuna onpeaeneHns 60KoBOro AaBneHns Ha NOANOPHOE COOPYXEHUE OT AeNCTBUA PasNUYHBIX Harpy3oK Ha
NOBEPXHOCTM PyHTa NpuUBeAEHs! Ha pucyHkax E.6—E.8.
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@ — OT Harpy3Ku, pacrosnoXeHHO! BNOTHYI0; 6 — OT Harpy3ku, PacrornoXeHHON! B Npegenax NPU3MbI aKTMBHOrO AaBneHust
FPYHTa; 6 — OT Harpy3ku, PacronoXeHHoI BHE MPU3MbI aKTUBHOTO AaBNEHNS rPyHTa

PucyHok E.6 — Cxema pacnpepeneHus faBneHns p, ot nony6eckoHeuHoii Harpysku

Otmetka paspaboTku

WM

a
l b I
198
A/ /4 N 7%
P \. P
7 §
7/ \\
’H/HHHHHHH
<10
OTMerTka pa3paGoTku : / P, = qkyz ¢ -
WM bl b
w %e= 37
9— Pr = qky2
]
6

@ — OT Harpy3Kku, pacroriokeHHol B npeAenax NPU3Me! akTMBHOO JaBNEHMA IPYHTA; 6 — OT Harpyaku, PacromnoXeHHOMN BHe
MPU3Mb| aKTUBHOTO AABIIEHNs FPyHTa; [ — PaccTOsHNe OT NOAMOPHOTO COOPYXEHUS A0 HArpy3KU §; b — LUMPUHA Harpy3Ku g

PucyHok E.7 — Cxema pacnpe/ieneHus laBneHus p. OT paBHOMEPHO pacnpefeneHHoi NonoCoBOI Harpy3aku
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@ — OT Harpy3ki, pacroriokeHHol B MpeAenax NpuU3Mbl aKTUBHOTO A@BNeHUS TPYHTa; 6 — OT Harpysku,
pacnonoXeHHOW BHE MPUSMbl aKTWBHOTO AABMNEHWA FPyHTA; /| — paccTosiHWE OT MOAMOPHOTO COOPYXEeHWUs A0
Harpysku Q

PucyHok E.8 — Cxema pacnipefieneHus AaBneHus p; oT JINHERHOH NoNocoBomn Harpysku Q
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Mpunoxenune X

PacyeT 1ONONHUTENBHOTO AABMEHNA IPYHTA HA NOAMOPHbLIE COOPYXEHUS, BOSHUKAIOLLErO
NPU YNNOTHEHUM rPyHTa OOGPaTHOM 3aChINKK

XK1 Tlpn ynnoTHeHUN necyaHbIX U KpYNMHOOGNOMOYHLIX FPYHTOB 06paTHOI 3aCkIMKA YINOTHSIOLLMMW MaLLMHaMu 1
MexaH13MaMn 3Miopy pacnpeferneHns AaBNeHns rpyHTa Ha MacCUBHLIE U TOHKOCTEHHbIE NOANOPHBIE COOPYXKEHUS [OMY-
CKaeTCs onpefensTh B COOTBETCTBUM € rpaddnieckuM NocTpoeHneM, NpuBeAeHHbIM Ha pUcyHke XK. 1.

P

/A A a4

VA A/ A/ /A

P'he

P'ha

zy

1— nopnopHas KOHCTPYKLWS, 2 — 3Miopa akTUBHOTO aBMeHs rpyHTa; 3 — aniopa GOKOBOro AaBeHUA OT YNNOTHEHUA;
4 — pesynbTupyloLas anopa asreHns; P — noaBWXHaA 3KBMBaNeHTHas MofocoBas Harpyska oT YNfoTHSAIOWero
MexaHU3Ma; Z — BepTUKarbHas KoopAnHaTa; pj, , — akTUBHOe [JaBNeHNe; P}, . — AABNEHNE YNNOTHEHUA

PucyHok >K.1 — MocTpoeHune antopel 60KOBOro AaBrieHUst FpyHTa Ha MOANOPHOE COOpYXKeHne
C YYETOM YMNOTHeHUS 06paTHOM 3achInku

.2 3HavyeHWA aKTMBHOIO AaBrneHns rpyHTa p,;,a(z) B 3aBMCUMOCTM OT MMybUHbI Z crefyeT onpeaensaTb C COOTBET-
cTBumn ¢ 6.2.

B cnyuvae, ecnu rpyHT oBpaTHOM 3ackinNkn OAHOPOAEH U He obriafjaeT cLenneHneM, p,’,ya(z) u h, ponyckaercs onpe-
Aenatb no cpopmynam (K.1) u 0K.2):

Pha(2) = KkaY'z, K1)
1 2P

h, =— K2

o= Ny (K2)

rme Kk, — KO3(hPUUMEHT aKTUBHOTO AaBNIEHUA TPYHTa;
vy’ — 3pdheKkTUBHLIN yaeNbHbIA BeC rpyHTa 3achinku.
YK.3 3HadeHnsa 60koBOro AaBrneHUs OT YNNOTHeHNs Ph,(Z) B 3aBUCUMOCTH OT rMy6uHEI Z fonycKaeTcs onpeAensTs
no ¢opmynam (2K.3) n OK.4):

, _ z |2PY .
Pheld)= = n” npuz<z; OK.3)
c
, 2Py
Ph(2) = L npuzz=z; (K 4)
rae z, = k, 2—P,. (PK.5)

K4 3HauyeHune 3KBUBaNEHTHON MONocoBoit Harpysku P B dopmynax (PK.2)—(XK.4) onpeaensitoT kak Harpysky Ha
O/JMH MOTOHHbIA METP OCU YNNOTHAIOLLEro MeXaHU3mMa, MPUHUMaeMyto B COOTBETCTBUM C €70 MAcNOPTOM, NMpMU CTaTUYECKOM
YMNOTHEHUM M KaK CTaTU4eCKyHo MNC JUHaMUYECKY0 COCTaBMAoLLME Harpysku npu BU6paLMoOHHOM YNMOTHEHUN.
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MpunoxeHune U

AHanuTU4YecKue MeToAbl pacuyeTta ruOKMX NOANOPHbLIX COOPYKEHUN

M.1 PacdeT rubkmx nognopHbIX COOPYXXEHUIA aHaNUTUYEeCKMM METOA0OM CrNeAYyeT BbINONHATL Ha OCHOBE MOCTPOEHUSA
3Mntop pacrnpefeneHnsa akTUBHOrO U MaccMBHOMO AaBneHns Ha CTeHy, a TakKe JaBrneHWs Noj3eMHbIX BO4 B COOTBETCTBUM
€ 6.2 (cM. pucyHok U.1, 6). B criydae Hanu4usa Harpysok Ha NoBepxXHOCTU rPyHTa AONONHUTeNbHas antopa akTMBHOMO AaB-
FIeHUs1 OT TaKMX Harpy3ok MOXeT GbITb MOCTpOeHa B COOTBETCTBMU C peKOMeHAaLMsMU NpunoxerHus E u npnbaeneHa K
3nope akTUBHOMO JaBrieHUs rpyHTa.

PacuyeT rubKux NoAMOPHBIX COOPYXKEHWA cocToUT B onpeaeneHunm TpebyeMoro aHa4eHus 3afenku NoAnopHON CTeHsbI
B MPYHT 1 YCUIWiA B MO NOPHOM KOHCTPYKLMK, @ B Cry4ae Hanuyusa KpenneHua — younui B ero aneMeHTax (aHkepax unu

pacnopkax).
MN.2 PacyeT KOHCOMbHLIX MTMBKUX NMOAMNOPHEIX COOPYXEHUA aHanMTUYECKUM METOAO0M CreayeT BhINONHATL B Cneay-

toLLeit nocnezoBaTenbHOCTY.

1) MonoxeHune To4kn Hynesoro MoMeHTa O B cTeHe Ha rnybuHe fy crefyeT onpeaennuTb aHaNUTUYECKN U3 ypaBs-
HeHUA paBeHCTBa MOMEHTOB aKTMBHOMO W MacCUBHOMO JaBlieHUs, a Takke AaBneHUs nogsemHblx Boa. Ha rnybuHe Huxe
Todkn O 3a CYET NMoBOpOTa CTEHbl BO3HUKAET MpoTUBOAAaBMeHWe E;, (ynpyruiti oTnop), 3Ha4eHUs KOTOPOro He AOMKHbI
MpeBbIlLaTh Pa3HOCTY NAacCMBHOMO AaBMEHUsI CO CTOPOHBI MaccuBa IpyHTa U akTUBHOMO AaBMEeHNA CO CTOPOHbI KOTNOBa-
Ha. [ins ynpoLleHnsa aHanmnTuYeckux pacHeToB AOMNYCKaeTCcs 3aMeHsATb E;, paBHOAEUCTBYIOWEN, NPUNOXEHHOW B Touke O

(cm. pucyHok 1.1, 8).

D777 77 A

W,
, E;\EP X - \EP WO
] ~ E' |
(0] g_—0 - : ~
e 5 >
P P
a 6 8

a — gecdopmMupoBaHHan cxema; 6, € — nocrefoBaTenbHan annpPoKCUMaLUMs akTUBHOMO M NaCCMBHOTO AaBneHus;

d — my6uHa KoTroBaHa; f — 3aerika CTeHbI B IPyHT; O — TouKa HyreBoro MOMEHTa B CTeHe; P — HWU3 NOANOPHOTO

COOPYXeHNs; £, — paBHOAeCTBYIOLLas aKTUBHOrO AaBMEHWUA TPyHTa; £, — paBHoAe iCTBY 0L NaccUBHOTO AaBneHns

rPYHTa; E,, — PaBHOAE/CTBYIOL|as AaBMEHNS MOAIEMHBIX BOA; £, — PaBHOAEVCTBYIOLAs NPOTUBOAABNEHIS FPYHTa
HUXe TOYUKW HYNeBoro MoMeHTa

PucyHok N.1 — PacdeTHast cxema rubKoin KOHCONBHOW NOognopHOW CTEHbI

2) MonHyto rmybuHy 3agenkn cTeHsbl f, HeobxoLMMyo ANA BbINOMHEHWUA YCNIOBUA PaBHOBECUS MPOEKLMA BCeX cun
Ha roOpU3OHTanbHYI OCb, CIiefyeT BbIMUCIATE B COOTBETCTBUM C MPaBUIaMu CTPOUTENBHOR MexaHukn nubo gonyckaercs
NPUHUMATL NPUBIUKEHHO PaBHOIA:

f=1,1fo — LNA NOANOPHBIX COOPYXEHUIN reoTexHUYecKol Kateropum 1,

f=1,2 fy — 0NA NOANOPHLIX COOPYXEHWI reoTeXHUYECKOR KaTeropum 2.

3) [ns npoBepku NpOYHOCTY NOAMNOPHONW CTEHLI MO Matepuany 3Ha4eHUA BHYTPEHHUX YCUMWUA B KOHCOMBHOW noj-
MOPHON CTeHe criefyeT BEIYUCAATL Kak ANS CTaTU4ecku onpefenumoi KOHCTPYKLUK B COOTBETCTBUW C MpaBuiamu cTpo-
UTENBHON MEeXaHWKH.

.3 Mpun pacyeTe rmbkux NognopHLIX COOPYKEHNA C OAHUM SPYCOM KPensieHna no MeToay SAkobu rnybuHy 3agen-
Ku f cnefyeT onpefensTb U3 YCNOBUSA paBeHCTBa HYMo CYMMbl MOMEHTOB pacHeTHLIX 3Ha4YeHW BceX cin, 4eNcTBYOLLMX

Ha CTEHY, OTHOCUTESNBHO TOYKU YCTAaHOBKY KPenneHust B (cM. pucyHok U.2)

Z(Eg(f)‘d;(f))—E(E;')(f)'d;',(f)) =0, w.1)
roe E;(f) " d;(f) — paBHOAENCTBYIOLLUE CUITOBLIX BO3LEACTBUN HA OAWH MOTOHHBLIA METP CTEHLI U UX MIeYN OTHOCU-
) . TENbHO TOYKM B cO CTOPOHbI aKTUBHOIO AaBleHUs rpyHTa, 3aBUCALLME OT UCKOMOW BENUYUHDI f;
E;J(f) ] d;)(f) — TO Xe CO CTOPOHbLI NACCUBHOIO AaBMeHUsi FpyHTa.
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a — AedopMMpoBaHHas CXeMa KOHCTPYKLMU; 6 — 3Mopbl aKTUBHOTO W NaccMBHOMO LaBMeHUs; 8 — 3Miopa W3rnbatoLX MOMEHTOB
B CTeHe; d; — rmyBuHa yCTaHOBKM Apyca KpenneHus; f — uckomas rmy6uHa safenku; T; — UCKOMOE YCUrie B arleMeHTe KperrieHns;
d, W dp — paccTosiHWe OT BepXa NoAMopHOTO COOpYXEHWA A0 paBHOAEWCTBYIOLE aKTUBHOTO U MACCUBHOTO A@BMEHWUS COOTBETCTBEHHO

PucyHok N.2 — Pac4eTHasa cxema Akobu

Ontopbl aKTUBHOMO WM NacCMBHOMO AaBfeHUsA crefyeT CTPOUTb B COOTBETCTBUU € (6.2), yuuThIBan fasneHne nog-
3eMHbIX BOA U UHble Harpy3Kku, JeACTBYOLW e Ha NOAMNOPHYH KOHCTPYKLMI. BeipaxeHue (U.1) npegctasnseT coboi Kybu-
Yeckoe ypaBHeHne oTHocuTeneHo f. Pac4eTHoe ycunue B aHkepe Wnn pacrnopke Tg criefyeT onpeaenaTs U3 ypaBHEHNS
paBHOBECUA NPOEKLUMIA paBHOAENCTBYIOLLMX BCEX CUN Ha rOpU30oHTanbHYHo oCb

Tg= h(Z Eé;(f)—ZEL(f)), w.2)

roe h — Lar aHkepoB UK pacnopok B rOPU3OHTaNbHON NNOCKOCTU.

Ans NpoBepKu ceveHnin MoJNopPHON CTeHbI MO MaTepuany 3Ha4eHNs BHYTPEHHUX YCUNWIA B Hell ciefyeT onpeaensTb
B COOTBETCTBUM C MpaBunamu CTPOUTENLHOW MEXaHMKK.

N.4 Mpu pacdeTe rMBKUX NOAMOPHLIX COOPYXEHUA C OAHUM SIPYCOM KpemnneHus no metogy bnioma — MNMomeitepa
KOHCTpPYKLUSI YCITOBHO pasfensierTcs To4koi C (TOYKOM YCITOBHOIO 3aKpernsieHusi) Ha iBe akBuBaneHTHble 6anku. 3a C npu-
HUMaeTCA ToYKa HYrNeBoro MOMeHTa B CTeHe (CM. pucyHok W.3, 2). [ina ynpolyeHus pac4yeToB foMycKaeTca NPUHUMaTh
nonoxexue To4ku C Ha rnybuHe d, rae pesynsrupylowas cyMMapHast sniopa AaBneHns Ha CTeHy MEHSeT 3HaK (CM. pucy-
HoK .3, 8). [pn aTOM ANA rPYHTOB C pacYETHLIM 3HAYEHUEM Yrna BHYTPEHHero TpeHua ¢ = 25°—30° cnepyeT npuHuMaTh
1,1d < d; <1,2d. MeHbWUM 3HAYEHNAM @ JOIDKHBI COOTBETCTBOBATL Honblune 3HaueHna dq. HenssecTHble peakuyun Tg 1
Tc ANnA 6anku Ha AByx onopax BC cnegyeT onpeAensTb B COOTBETCTBAM C NpaBUIaMi CTPOUTENLHOW MEXaHMKN.

a

a— aecdopMupoBaHHas cxeMa KOHCTPYKLUK; 6, 8 — nocrieAoBaTeNbHaA annpokcUMaLa akTMBHOTO U NacCUBHOTO AaBreHus; e — antopa

n3rnbaloLwmx MOMEHTOB B CTeHe; 0 — pa3bueHue KOHCTPYKLMW Ha 3KBUBaneHTHble G6anku; d; — rmy6uHa ycTaHOBKM sipyca KpenseHus;

dc — rnybuHa TOYKM HyNneBoro MoMeHTa B CTeHe, C — TOuYKa HyNeBoro MOMEHTa B CTeHe; Tg — yCWnWe B areMeHTe KpenneHus,
Tcw Tp— ycunua B YCIoBHbIX onopax; dp — paccTosiHue oT Toukn C Bo Touku D

PucyHok N.3 — PacueTHasa cxema Britoma — Jlomeliepa rubKoro nofinopHOro COOPYKeHUa ¢ OAHUM ApYCOM
yaepxuBatoLen KOHCTPYKLMKA
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MonoxeHne TOUKN HUXKHEro Hynesoro MoMeHTa B 6anke CD npu W3BeCTHOW 3MNtope pe3ynsTUPYIOLLEro AaBNeHNA 1
peakuun T cneayet onpeaenaT aHanUTUYeckn U3 ypaBHeHNs paBeHCTBa HymMio MOMEHTOB B Touke D. Ha rmyBune Hske
TOMKU D 3a cHeT NOBOPOTa CTEHLI BO3HUKAET NPOTUBOA@BNEHNe E,’J (ynpyruid oTnop), 3Ha4eHUs1 KOTOPOro He JO0MMKHbLI npe-
BbILLUATb Pa3HOCTW NAacCMBHOIO faBieHUs CO CTOPOHBI M@ccuBa rpyHTa U akTUBHOTO AaBMeHUst CO CTOPOHbLI KOTroBaHa. [na
YNPOLLEHUs aHanUTU4eCcKUx pac4yeToB [OMNyCcKaeTcA 3aMeHATb E;, paBHoAENCTBYIOLEN, paBHOW T (CM. pucyHok U.3, 9).

MonHyto rmybuHy 3aaenku creHbl f AonyckaeTca NpUHUMaTL NpubnimkeHHo paBHoi 1,2 fy, rae fy — rmy6uHa To4ku
D HWxe AHa KoTnoBaHa.

Hanee ans npoBepku ceueHmid NoNopHOro COOPYXEeHUA NO MaTepuary 3Ha4eHUs BHYTPEHHUX YCUINUIA B NOANOPHOA
CTeHe cneayeT onpeaenaTb Kak AN ABYX CTaTU4eckn onpeaenumelx 6anok B COOTBETCTBUM C NpaBuiamn CTpOUTENbHOM
MeEXaHUKH.
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MpunoxeHue K

OnpegeneHne ycUnuii B pacnopHbIX KOHCTPYKLMAX OT TEMNepaTypHbIX BO3AEUCTBUNA

Ons onpeaeneHns ycunuid, BO3HMKaKOLWWX B CXKaTbIX 3fIeMeHTax pacrnopHbIX KOHCTPYKLMIA OT TeMMNepaTypHbIX BO3-
LEeNCTBWIA, AONYCKAETCA NPUMEHATL CreayroLLyto rpadoaHanuTUYecKyo METOAUKY, OCHOBAHHYIO Ha NOUCKe NPOAOMbHOro
YCUINUSA B pacriopke, Mpyu KOTOPOM €€ NepeMeLLeHUs U NepemeLLeHUs MOANOPHON KOHCTPYKLMM B TOYKE MPUMbIKaHWUA pac-
nopku ByAyT paBHbl. PacyeT BbINONHAETCA B CNEAYOLLE NocneaoBaTenbHOCTH.

K.1 BbINOMHSAIOT pac4eT NojnopHOro coopyXeHus 6e3 ydeTa TemnepaTypHbIX BO3AEWCTBMWIA, ONpeAensioT NpoAonbHbIe
YCUNUS ANS K&XA0ro /-ro sipyca pacropHoit cuctemsl NV i nog6uparoT npeaBapuTernbHbIE CeHeHNs pacnopHBbIX areMeHTOB.

K.2 Onpegenstor cBobofHble TeMNepaTypHble NMepeMeLLeHns Mpu YAITMHEHUW (CXaTuu) pacnopHOro arnemMeHTa
Kaxxgoro /-ro sipyca Al(", no oopmyne '

Aly =104 AL, (K.1)

rne | — cBoBoAHas AnNWHa pacnopku (4NWHa pacnopHOro aneMeHTa OT MOAMOPHOIo COOPYXEHWS [0 HEenonBUXHON
TOYKM KpenneHus, Hanpumep f0 hyHAAGMEHTHO NUTLI). B crny4Yae ropusoHTanbHON pacnopku, ynupaemoit ¢
06eunx CTOPOH B MOAMOPHOE COOPYXKEHUe (HanpuMmep, B NPOTUBOMNONOXHLIE CTOPOHLI OrpaxAeHUsA KoTroBaHa),
[ NPUHUMaETCS paBHOW NONOBUHE ee MOMHON ANUHbI,

oy — KO3ULMEHT TeMnepaTypHoOl AedopmMaLum (4N cTanu 1 xenesobeToHa crnegyeT NpUHUMAaTh oy = 10-5°Ccy,
At — pac4yeTHOe 3HauYeHWe TeMnepaTypHOro Bo3feicTBus (TeMnepaTypHeld nepenag, °C), npuHumaemMoe cornac-
HO 7.2.7.

K.3 OnpepensioT MakcMManbHOe pacyeTHOe 3Ha4eHWe JONOMHUTENBHOrO NPOAOMLHOMO YCUMUA B pacropHOM ane-
MEHTe /-ro sipyca OT pac4eTHOro TeMnepaTypHoOro Bo3jeicTBUA NMpU HEBO3MOXHOCTU NepeMeLLieHNIA KOHLI0B pacrnopku no
dopmyne '

ARjy =E-S-oy At, (K.2)

roe E — mogynbe gedopmauumn Matepuana pacnopku;
S — nnowjafb NONEpPEYHOro CE4YEeHUs pacrnopkum.
K.4 Ucnonbaysa dopmynel (K.1) n (K.2) no AByM To4kam criefyeT nocTpouTb NMUHENHY 3aBUCUMOCTb pac4eTHOro
3HaYeHNA 4OMOSHUTENBHOrO YCUIMS B PacropHOM afieMeHTe AR,q OT ero TemnepaTtypHoii fecopmauumn Aly. [ins yno6-

CTBa PeKOMeHAYETCA CTPOUTb 3TY 3aBUCMMOCTb B HOPMAaru3oBaHHOW cucTemMe KoopauHar AR " Aﬁ [B aTtom cnyuae
t0 0
rpadoumk ByaeT npeacTaBnsTb coboii NpsAMyto OT Todku ¢ koopauHatamu (0; 1) Ao Touku ¢ koopauHaTamm (1; 0), kak 37O
nokasaHo Ha pucyHke K.1].
K.5 Wcnonb3yst McxofgHyto YUCMEeHHY0 MoAenb NOAMOPHOR KOHCTPYKLMKA C pacrnopHbIMU areMeHTaMu, paccyinTaH-
HbIMU Be3 y4YeTa TeMnepaTypHbIX BO3AENCTBUIA, CriefyeT BbINONIHUTL HOBLIA PacHeT, 3aMEHWUB XKeCTKOCTU PacnopHbLIX ane-
MEHTOB BO BCeX Apycax NpoAorbHLIMI cunami N, 3HaueHns koTopbix Gbin nonyyeHbl paHee (cM. K.1).

AR: A
i
ARy
1
2 2 1 — 3aBUCUMOCTb PacYeTHOro 3HaYeHWs AOMNOSTHUTENBbHOro
AR} ycunua B pacnopHOM anemeHTe AR; OT ero TemnepaTypHOW
-7 A aecdopmauum; 2, 3 — 3aBUCUMOCTU NMepeMeLLeHUii NoANOPHOW
ARy ——————— KOHCTPYKLUM BTOMKE KpENneHUs i-i pacropkn 0T AOMOSTHUTENBHOTO
AR] fp—————— AANE i [ARL A} (AR AP
t ycunua B Hei; ,—— | n ,——= | — KoopauHaTbl
_ARt10 || 1 ARY, Al ARZ " A2
| | TOYEK NnepeceyeHUst KpUBbIX 41A 1-ro U 2-ro sipycoB pacropHon
I CUCTeMbl COOTBETCTBEHHO
I §
| PucyHok K.1 — 3aBucMMOCTM NpofOribHbIX YCUIUIA B pac-
| | NOpHOM 3reMeHTe OT TeMnepaTypHbIX AedopMauui u
0 INCINL 1 Afi nepeMeLleHunii NogMNOpPHOIN KOHCTPYKLMKN OT AOMNOSTHUTENb-
F XIT AL HOIMO ycuUnusa B pacnopke, MOCTpOeHHble B HOpMarnuao-
i i i i
0o “o 0 BaHHbIX KoopAuHaTax (ARt /ARto) " (Al /Alo)
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K.6 CregyeT MOCTPOUTL rpachuk 3aBUCUMOCTU AOMNONHUTENBHBLIX NepeMeLlieHnin Al' NOANOPHOI KOHCTPYKUMU B
YPOBHE pacronoXeHUst pacrnopku oT AOMONHUTENBHOIO YCUIUA B HER AR{ . OTU 3aBUCUMOCTH TaKxKe peKOMEHYETCA CTPO-
i I
UTb B HOPMarn3oBaHHOW cucTeMe KoopauHaT A ,_‘ n—,
{0 0
BOW 2 COOTBETCTBYET BLICOKOPACMONOXKEHHEIM pacnopkam, KpUBon 3 — pacnopkam, pacnonoXeHHbIM HU3KO).

[nsa noctpoeHus rpaduka cneayeT onpefennuTb NepeMeLLeHNA B TOYKaX KpennNeHUsa KaxKAoro /-ro apyca pacropHoii
cucTeMsl Al Npu HECKOMBKMX 3HAYEHNSX NPOJONEHON CUMbI, NPUMOXEHHO! B JaHHLIX ToUKaX (B GOMLWWHCTBE Crydaes
[LOCTaTOYHO TPEX — NATW pac4eToB).

3HaueHUsa NpoJonbHOM cUnbl criefyeT NpUHUMaTh paBHbIMKU (N +AR{), rae AR{ — Npou3BonbHO BbIGpaHHoe Npu-
palleHue NpoAorbHOW cUnbl, NepeAaBaemMoe Ha MofNOPHYIO KOHCTPYKLMIO B YPOBHSAX pacnofloXeHWs SpycoB pacropok
(AR{ pekoMeHzyeTcs npuHumaTh B npegenax =~ 0,1N'— 1,0N").

K.7 Wckomble 3Ha4eHUs1 pacHeTHbIX 3Ha4Y€HUA AOMOSTHUTENbHbLIX YCUIWIA B PacnopHbIX 3fleMeHTaX, Bbl3BaHHbIX
TeMnepaTypHLIMU Bo3geiAcTBUSMU, BYAYT COOTBETCTBOBATL ToukaM A (Unu B) nepeceveHuUs KpuBoi 1 ¢ kpuBoid 2 (unn 3
COOTBETCTBEHHO) Ha pucyHke K.1. TouYkn nepecedeHunsn KpuBbIX cneayeT onpeaensaTb rpacddUieckn Unu aHanuTUYecku, nc-
nonb3ysi CUCTeMY ypaBHEHWIA ANA ABYX 3aBUCUMOCTEN.

KaK 3TO nokasaHo KpuBbiMU 2 unu 3 Ha pucyHke K.1 (Bug Kkpu-
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MpunoxeHue I

PacueT npeaesnibHOro CoONpPoOTUBIIEHUA MPYHTOBbLIX aHKEPOB

1.1 MNpeaBapuTenbHyO OLEHKY NPeAenbHOro COMPOTUBIIEHNA TPYHTOBOMO aHKepa Ha BblaepruBaHue [ONycKaeT-
CS onpeaensiTb Mo HWKeNpUBEAEHHBIM MeTogukaM. OKOHYATErNbHOE 3Ha4eHe NpefensHOro ConpoTUBNEHUSA aHkepa no
rPYHTY AOMKHO yCTaHaBMNUBATLCA MO pe3yrnkTataM CTaTtudeckux UChbiTanui (cM. 7.3).

N.2 Pacuet npeaenbHOro CONPOTUBIMNEHUSI MUHBEKLMOHHbIX TPYHTOBLIX aHKepPOB

HopmaTuBHOe 3HaueHne NpefenLHOro CoNPOTUBIEHNS BbIAEPrUBaHUIO aHKepa Mo FPYHTY OCHOBAaHUA R, BbMUC-
NS0T No popmyne
Ray = 7Dy I (1 + sin @) (opg tg ¢ + ¢)) K e, (n.1)

rae D v, — AvameTp n AnuHa KOpPHSA aHKepa COOTBETCTBEHHO,
@) N ¢, — pacyeTHble CpefiHeB3BELIeHHbIe 3HaUYeHWUsA Yrna BHYTPEHHEro TpeHUs 1 CUeNNeHus rpyHTa no AfMHe Kop-
Hs1 aHKepa COOTBETCTBEHHO;
Y, — KO3(pULMEHT ycrioBuii paboTel, MpMHUMaeMbIi 41151 NecyaHbIX rpyHTOB paBHbIM 0,72, ANA Nbinesato-ru-
HUcTeIX — 0,64;
Ggg — YCPeAHeHHoe Mo G0KoBOW NOBEPXHOCTN KOPHSA aHKepa NpUpoAHOe HanpsXXeHNe rpyHTa, BulYncnseMoe no

dopmyne
00g=0,5 (v hy + ) (§g + (Jcos? o +Esin?a ), (n.2)
rAe vy, — CpefHeB3BelUeHHOe 3HajYeHne Mo rnybuHe h, yAenbHOro Beca rpyHTa ¢ y4eTOM B3BeLLMBatOWero AencTBus
BOAbI,

h, — rnybuHa 3anoXeHus LieHTpa KOPHA aHkepa OT NOBEPXHOCTM PYHTa,
g — Harpyaka Ha MoBepXHOCTU U OT coceaHnX PyHAAMEHTOB 3aHuii, NpUBEeEHHasn K paBHOMEPHO pacnpefeneH-
HOI1 B YPOBHE LIEHTPA KOPHS aHKepa,;
€o — KoahpULMeHT GOKOBOrO AaBMEHNA rPyHTa B NPUPOAHOM COCTOSIHUM (MOKOSI), MPUHUMAEMbIA ASSA NECKOB U
cyneceit paBHeiM 0,43; agnsa cyrnudkos — 0,55; ansa rmuH — 0,72,
oL — Yron HakroHa aHKepa K ropu3oHTanu;
Kp — KOO PULIMEHT, 3aBUCALLUIA OT OTHOLLIEHUA naMeTpa CKBaXuHbl D, K AnameTpy KopHa D,, NpMpoaHoro Hanps-
XKEHWSH, MPOYHOCTHBIX U AedOpMaLMOHHEIX XapaKTEPUCTUK FPYHTa, HAXOAALWeroca B npeenax AnuHbl KOpHA
aHKepa, BblMUCNAEMEIA No hopmyne

2
D
1,01—(—C]
D
K = | (n.3)
1,01 A1
1+ A2
e A = 5 ; (1.4)
(14 V) (004 +6-Ctg 9)sin ¢, '
_sing, (n.5)
" 1+sin 9, ' '

Ep, vg — CpepHeB3BeLUEHHbIE M0 ANNHE KOPHA 3Ha4YeHNs Moayns AedopMalm rpyHTa n KoadduumeHTa MyaccoHa co-
OTBETCTBEHHO.
OtHoweHue (D/D,) AonyckaeTca npuHUMaTh paBHbiM 0,9—0,3 B 3aBUCMMOCTH OT HarHETaeMoro B CKBaXUHy 00b-
emMa LieMeHTHoro pacTsopa.
BenuunHy R, criefyeT onpesensts no dgpopmyne (/1.1), sajabasice pasniniHbiMi 3HaqeHUsAMU (Dg/Dy) 1 1.

J1.3 Pacuet npeaenbHoro conpoTuBneHns UHLEKLUOHHBIX FPYHTOBbLIX aHKEPOB € YYeTOM AaBrneHus
MHBbEeUUpoBaHUA
CnepyeT y4uTbIBaTh, YTO Npu BOMbLUMX 3HAYEHNSAX U3BBITOMHOTO AaBNeHUA UHBELMPOBaHNS faHHas METoANKa Mo-
XKeT AaBaTb 3aBbllUEeHHbIE pe3ynsraThl.
PacueTHoe 3Ha4YeHWe npeaenbHoro conpoTUBNEHUS BblAepruBaHnio aHKkepa no rpyHTY OCHOBaHUS Ry, BbIMUCIAKT
no gopmyne
Rax=kmyn Dyl pptg @), (1.6)
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rae k=0,6 — ko3aPpuUNeHT 0AHOPOAHOCTM IPYHTa;
m, — KO3 PULMEHT, yUUTLIBAIOLLMIA HANpsSXKEHHOE COCTOSAHNE OKpYXXaloLLero KopeHb aHKkepa rpyHTa B 3aBucu-
MOCTU OT AaBNeHUA UHLELMPOBAHUSA, MPUHUMAEMbIA ANA NecyaHblX FPYHTOB pasHbIM 0,50, Ana neinesa-
TO-FNUHUCTBLIX — 0,4—0,2;

Pp — M36LITOYHOE faBrieHMe B KOPHe aHKepa Mpi UHbeLMpOBaHUMU.

1.4 Pacuet npeaenbHOro conpoTMBeHUs caMo3abypuBaeMbIX FPYHTOBbIX aHKEepPOB C TepsieMol
6ypoBoii WiTaHron (MUKpocBai)

Pac4eTHoe 3HayeHue npeAenbHOro conpoTuBrieHUs BbliAepruBaHUIoO aHkepa no rpyHTy oCHOBaHUA Ra'k BbIMUCIAKOT
no gopmyne

Rax =7 D1 9 (n.7)
rae D — AunaMmeTp LieMEeHTHOro Tena aHkepa, Beluncnaemsblil no popmyne
D=d,q Ky (.8)

3fnecb d,, — AuaMeTp CKBaXWHbI (4nameTp GypoBOiA KOPOHKK);
Ky — KO3(P(ULMEHT yBennUeHNa AnameTpa KOpHS aHkepa, pUHUMaeMsblii no Tabnuue J1.1;
I, — ANWHa KOPHA aHKkepa;
Qs — NpeaenbHoe conpoTusneHne rpyHTa no 60KkoBoi NOBEPXHOCTU LIEMEHTHOMO Tena aHKkepa, NpuHuMaemMoe
no Tabnuue 1.1.

Tabnuya N1
Tun rpyHTa ky Qg KMa
CkanbHbIN rPyHT 1,0 250
paBenucTbIi rPYHT 2,0 200
Mecok 15 150
Cynecsb, cyrnMHOK 1,4 100
MuHa 1,3 100
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Mpunoxexnue M

KpyTuU3Ha OTKOCOB U CKITOHOB

M.1 Mpon3BoACTBO paboT, cBA3aHHBIX C HaxXoXAeHWeM pabOoTHUKOB B BbIEMKaX C BEPTUKaNbHBIMU CTeHkamn Ge3
KpensieHnst B necyaHblX, NbiIEBaTO-TUHUCTBIX M TanbiX FPYHTax BhllUe YPOBHS MPYHTOBLIX BOA U NPU OTCYTCTBUM BOMU3N
NoA3eMHbIX COOPYXEHWA, fonyckaeTca Npu ux rmybuHe He Bonee: 1,0 M — B HeCNeEXaBLUMXCHA HACBIMHBLIX U MPUPOAHOrO
CNOXEHUS necYaHblx rpyHTax; 1,25 M — B cynecsx; 1,5 M — B CyrmuHKax W rmmHax.

M.2 TMpu cpeaHecyTOUHON TeMnepaType Bo3ayxa HKe MUHyc 2 °C fonyckaeTcs yBenudeHne Haubonbluei rnybu-
Hbl BEPTUKaNbHbLIX CTEHOK BEIEMOK B MEP3SIbIX MPYHTax (Kpome ChiyveMepasibix) No CpaBHEHWIO ¢ yCTaHoBeHHoh B M.1,
Ha BENWYUHY MyBKHbI NPOMEpP3aHus rpyHTa, HO He Gornee Yem A0 2 M.

M.3 MpounaBoacTBo paboT, CBS3aHHBIX C HAXOXAEHWEM paBGoTHUKOB B BbleMKax ¢ oTkocaMu 6e3 kpenneHuit B Ha-
ChIMHBIX, NECYaHbIX U MbINEBATO-TIMHUCTLIX MPYHTaX BhILLE YPOBHS FPYHTOBLIX BOA (C YHETOM KanuinspHOro NOSHSATUS)
UMY FPyHTaX, OCYLUEHHbLIX C MOMOLLbIO UCKYCCTBEHHOrO BOAOMOHWXEHWS, AONYCKaeTcs Npu rmybuHe BbIEMKU U KPYTU3HE
OTKOCOB, yKa3aHHbIX B Tabnuue M.1.

Tabnuya MA
KpyTusHa oTKoca (OTHOLLEHWE ero BbICOTbI K 3a510KEeHUI0)
Buabl rpyHTOB npu rmy6uHe BbIEMKM, M, He Bornee

1,5 3,0 50
HacbinHble HecnexasLunecs 1.0,67 1:1 1:1,25
[ecok 1.0,5 1:1 1:1
Cynecb 1:0,25 1.0,67 1:0,85
CyrnHOK 1.0 1:0,5 1:0,75
[MuHa 1:0 1:0,25 1:0,5
Jlecc 1.0 1:0,5 1:.0,5

MpumMmeyaHuna

1 MpwW HannacToBaHWM pa3nu4HbIX BUAOB PYHTa KPYTU3HY OTKOCOB Ha3HaYaloT No HauMeHee yCTOW4YMBOMY BUAY
oT 0BpyLUeHUs oTKoca.

2 K HecnexaBLUMMCA HacbiMHLIM OTHOCATCA MPYHTLI C J@BHOCTLIO OTCHINKA A0 ABYX NET ANS NecyaHbIX U A0 NATUA
NeT ANA NLINeBaTO-TIMHUCTLIX FPYHTOB.

3 KpyTusHa oTKocoB BbleMOK rny6uHoii 6onee 5 M Bo Bcex criyyasix M ry6UHoil MeHee 5 M NpyW rugporornyeckux
YCNOBUSAX U BUAAX MPYHTOB, HE yKasaHHbIX B HACToAWEN Tabnuue, a Talkke 0TKOCOB, NOABEPraloLLMXCA YBraXHEHUIo,
JOIMKHa ycTaHaBMnuBaThbCsl NPOEKTOM.

M.4 BbleMku, pazpaboTaHHble B 3UMHUIA NepyUoA, NPU HACTYNIEHUN OTTENeNU AOIKHBI GbITb OCMOTPEHHI, a Mo pe-
3yrnsTaTtam ocMoTpa AOMmKHbI BbITe NPUHATE! Mepbl K 06ecnedeHnio YCTOMYUBOCTM OTKOCOB U KpEMMEHWA.
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