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MNpeauncnosue

Lenn v npuHuuMnbl cTaHgaptusauuu B Poccuitickont depepaumm yctaHosneHbl degepanbHbim
3aKOHOM OT 27 aekabps 2002 r. N 184-®3 "O texHuyeckom peryamposaHumn", a npasuia pas3paboTku -
MocTtaHoBneHnem lMpaButenbcTea Poccuinckon degepauum ot 19 Hoabpa 2008 r. N 858 "O nopsgke
pa3paboTKu 1 yTBEpPXKAEHNA CBOAOB npasun”.

CBefeHuna o cBoae nNpasun

1. Ucnonnutenn - OAO "BHUWUT nm. B.E. BepeHeesa".

2. BHeceH TexHU4eCcKMM KOMUTETOM Mo cTaHaapTusaumm TK 465 "CtpouTtennscteo”.

3. TlogrotoBneH K yTBep)KAeHuO [lemapTameHTOM  apXMTEKTypbl, CTpoUTenbcTBa W
rPafoCTPOUTENbHON MNOAUTUKN.

4. YtBepaeH lMpuKkazom MuWHUCTEPCTBA pPeErnMoHanbHOro passutnsa Poccuitckonn dPeaepaumu
(MuHpervoH Poccum) ot 30 nioHA 2012 r. N 268 1 BBeaeH B gelicteue ¢ 1 AHBaps 2013 r.

5. 3apeructpuposaH ®PeaepanbHbiM areHTCTBOM MO TEXHUYECKOMY perysiMpoBaHuIo U MeTPoaornu
(PoccTaHgapT). MepecmoTp CM 102.13330.2011 "CHwMM 2.06.09-84. TyHHENU rMapoTeXHUYECKne".

NHbopmaunsa 06 M3MeHEHMAX K HACTOALLLEMY CBOAY NPaBWUA NYBNKYETCA B €XKEro4HoO N34aBaemom
MHOOPMAUMOHHOM YyKasaTene "HaumoHanbHble CTaHAapTbl', @ TEKCT WU3MEHEHMA M MNOMpPaBOK - B
eXXeMecAYHO u3gaBaemblx MHOOPMALMOHHBLIX YyKasaTenax "HaumoHanbHble cTaHaapTbl". B ciayyae
nepecmoTpa (3ameHbl) UM OTMEHbI HAcTOALLEro CBoAa NpPaBuA COOTBETCTBYIOLWEE yBeAOMIeHMe byaeT
ony6/IMKOBaHO B eXXeMeCsAYHO n3gaBaeMom MHGOPMaLMOHHOM yKasaTene "HauMoHanbHble CTaH4apTbl'".
CooTBeTcTBylOWan MHOOPMaALMA, YBEAOMIEHNE U TEKCTbl Pa3MeLLaloTCs TaKXe B MHOOPMaLMOHHOM
cucTeme o6ULEro NOAb30BaHMA - Ha opULMaNbLHOM caitTe paspabortumka (MuHpernoH Poccumn) B cetn
UHTepHerT.

BeeneHune

Hactoawmit ceog, npasua paspaboTtaH ¢ yueTom TpeboBaHuit PeagepanbHbliX 3aKOHOB OT 21 mions



1997 r. N 117-®3 "O 6e30nacHOCTU M’MAPOTEXHUYECKMUX COOPYKeHUN", oT 27 aekabpsa 2002 . N 184-d3 "0
TeXHUYeckom peryampoaHumn”, ot 30 pgekabps 2009 r. N 384-d3 "TexHWYecKU pernameHT o
6€30MacHOCTM 34aHUI U COOPYKEHNI".

AKTyanusauma BbiNo/SIHEHA aBTOPCKMM Konnektusom OAO "BHUUI um. B.E. BeaeHeeBa": KaHA.
TexH. HayK A.ll. Tlak - pyKkosBoauTenb Tembl, A-p TexH. HayK E.H. benneHaump, A-p TexH. Hayk B.b.
[naroBckui, a-p TexH. Hayk B.B6. CyaakoB, npodeccop, A-p TexH. HayKk A.J1. TonbauH, Bea. Hayd. cotp. A.B.
Bekcnep, KaH4,. TexH. Hayk A.M. LUBalHwWTeNH, A-p TexH. HayK B.B. LUTnnabmaH.

MNpumeHeHne Ha obsA3aTenbHOM OcHOBe pasgena 1 obecneumBaeT cobnogeHue TpeboBaHUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U

coopyeHuin" (MoctaHoBneHue MNpasuTtenbctea PO o1 26.12.2014 N 1521).

1. O6bnacTb NpUMeHeHUA

HactoAwmin  cBog, NpaBWMA  PAcnpoOCTPaHAETCA Ha  MPOEKTUPOBAHME  CTPOALWMXCA U
PEKOHCTPYUPYEMbIX  TMAPOTEXHUYECKMX  TyHHeNel  BCeX  KNaccoB, BXOOAWMX B COCTaB
rMAPO3NEKTPOCTAHLMI, MENNOPATUBHBIX CUCTEM U CUCTEM BOAOCHABKEHMS.

MpM NPOEKTUPOBAHWUM [MAPOTEXHUYECKUX TyHHeneln B 0cobblXx ycnoBuax (B pailoHax c
CENCMMYECKOWM aKTUBHOCTbIO, B CEBEPHON CTPOUTENbHO-KAMMATUYECKON 30HE, B CNOMKHbIX UHMKEHEPHO-
reosiorMYyeckUx ycioBusxX W ap.) Heobxogumo cobntogatb  AONONHUTENbHble  TpPeboBaHMA
COOTBETCTBYIOLMX HOPMATUBHBIX LLOKYMEHTOB.

2. HopmaTtumBHble CCblIKM

B HacToAweMm cBoge NpaBua NpMBeAeHbl CCbIJIKM Ha ciegytolme HOPMATUBHbIE AOKYMEHTbI:

CM 14.13330.2011 "CHwmM 1I-7-81*. CTpouTeNbCTBO B CEMCMMYECKMX palioHax"

CMN 16.13330.2011 "CHwuM 11-23-81*. CTanbHble KOHCTPYKLUMM"

CM 20.13330.2011 "CHu1N 2.01.07-85*. Harpysku n Bo3aeiicteuna”

CM 23.13330.2011 "CHwuM 2.02.02-85*. OCHOBAHWA M’MAPOTEXHUYECKUX COOPYHKEHUIN"

CM 31.13330.2012 "CHuM 2.04.02-84*. BoaocHabxeHue. HapyKHble ceTu 1 coopyeHuns"

CN  41.13330.2012 "CHuM 2.06.08-87. beTOHHble U Kene306eTOHHble  KOHCTPYKLUK
rMMAPOTEXHUYECKUX COOPYKEHMI"

CM 58.13330.2012 "CHwIM 33-01-2003. M'mapoTexHuyeckne coopyeHns. OCHOBHbIE NOIOXKeHUs"

CN 63.13330.2012 "CHwuN 52-01-2003. BeToHHble M Kene3obeToHHble KOHCTPYKUMU. OCHOBHbIE
nonoxeHua"

CM91.13330.2012 "CHwuIM 11-94-80. MoazemHble ropHble BbipaboTKkK"

FOCT 26633-91. beTOHbI TAXKENbIE U MENKO3EPHUCTbIE. TEXHMYECKUE YyCNoBUA

FOCT 21153.1-75. MNopopbl ropHble. MeToa onpegeneHna KoapduuMeHTa KpenocTu no
MpoTtoabAKOHOBY

FOCT 14637-89. lMpokaT TO/NCTO/IMCTOBON M3 YriepoAmMcToOl cTaau ObBbIKHOBEHHOrO KayecTsa.
TexHW4YecKne ycnosuma

FOCT 380-2005. Ctanb yrnepogmcTas 06bIKHOBEHHOMO KayecTea. MapKku

B3ameH FOCT 19282-73 lMoctaHoBneHuem locctaHgapta CCCP ot 28.09.1989 N 2972 c 1 AHBapsa
1991 rona BBeaeH B gerictemne NOCT 19281-89.

FOCT 19282-73. Ctanb HU3KOAErMpoOBaHHAA TOACTONIMCTOBAA N LUMPOKONONAOCHAA YHMBEPCAIbHaA.
TexHn4yeckune ycnosums.

MpumeyaHre. MNpu NONb30BAHUWM HACTOAWMM CBOZOM MpPaBWU/  LLeNecoobpasHo NpoBepuTb
OeNCTBME CCbIIOYHbIX CTaHAAPTOB M KaaccuduKaTtopoB B MHPOPMAUMOHHOM cucTemMe obuiero
Nosib30BaHUA - Ha odUUMANbLHOM CcailTe HaLMOHaAbHOrO opraHa Poccuitickon dPepepauum no
CTaHZAPTU3auUMKM B ceTu MHTEpPHET MAM MO eXerogHo M3gaBaemomy MHPOPMALMOHHOMY YKasaTesto
"HaumoHanbHble cTaHAapTbl", KoOTOpblM onybanMkoBaH Ha 1 AHBapA TeKkywero roga, M no



COOTBETCTBYHOWMM eXemeCAYHO M3aaBaeMbiM VIHd)OpMaLI,VIOHHbIM YKa3saTtenam, OI'Iy6/'IMKOBaHHbIM B
Tekywem roay. Ecam CCbINIOYHbIN AOOKYMEHT 3aMeHeH (M3MeHeH), TO NpU NONb30BaHUN HACTOALWMM
cBoaom npasun cneayetr pyKoBoACTBOBATbCA 3aMEHEHHbIM (M3MeHEHHbIM) LOKymeHTOM. Ecnum
CCbI/IOYHbIN AOKYMEHT OTMEHEH 6es 3aMeHbl, TO NONOXeHUe, B KOTOPOM [AdaHa CCbiZIKa Ha HEro,
NPUMEHAETCA B 4aCTu, HeE 3anaI’MBaI-OLLI,El71 3TY CCbINIKY.

3. TepMUHbI 1 onpeaeneHns

B HacToALeMm cBOAE NPaBUA UCNO/b3YHOTCA CAeAyoLWMe TEPMUHDI U OnpeaeneHus:

3.1. Be3HanopHoe ABUXKEHUE MKUAKOCTU: OBUMKEHME MKUAKOCTM MO TyHHeNo co cBoboaHolM
NOBEPXHOCTbIO MOTOKA MO BCel ero A/nHe.

3.2. BpemeHHas Kpenb: KOHCTPYKUUSA, obecrneynBatollas yCTOMUYMBOCTb BbIPaboTKM 1 CayKalan
Ans obecneyeHma NPOXoOAYECKMX U MOHTAXKHbIX paboT 40 BO3BeAeHUA 064e/KN.

3.3. BXxo4HOM OronoBOK: BXOAHOM y4acTOK BOAoCOpoca, B YacTHOCTM BoAocbpoca C 3aMKHYTbIM
CeYyeHMeM, Ha MPOTANKEHUM KOTOPOro OCYLLECTB/IAETCA MAaBHbIM nepexon oT PaclMpPeHHOro BXOA4HOro
CeYyeHMA K Haya/lbHOMY CEYEHMI0 TPAH3MTHOM YacTu Bogocbpoca.

3.4. Bogo3abopHoe coopyrKeHue: rmapoTeEXHUYECKOE COOPYKEHME, NpeaHa3HaYeHHoe ana oTbopa
BOAbI.

3.5. TmapaBAMyecKkMn yaap: MNOBbIWEHME WUAW MOHWUXKEHME TMAPOAMHAMUYECKOro AaB/EeHUs B
HaAaNOPHOM BOA0BOAE, BbI3BAHHOE PE3KMM M3MEHEHUEM BO BPEMEHM CKOPOCTU ABUMKEHMUA XKUOKOCTH.

3.6. TMAPOTEXHMYECKMN TYHHENb: BOAOBOA 3aMKHYTOrO MONepeyHoro CeyYeHus, YCTPOEHHbIN B
ropHbIX Nopoaax 6e3 BCKPbITUSA BblLLENEMKALLLErO MaccuBa.

3.7. TopHOe aaBneHue: CUNbl, BO3HUKAIOLLME B MAaCCUBE, OKPY KaIOLLEM BblPabOTKY (TyHHENb).

3.8. TopHble Mopogbl: reosorMyeckmMe Tesfa U UX KOMMOHEHTbl (610KKM, 0610MKM), cnaratowme
nntochepy 3emnu.

3.9. KoaddrumeHT KpenocTn Nopoabl: NapameTp, OLLEHUBAIOLLNIN KOIMYECTBEHHO KPEmnocTb FOPHbIX
nopoa, NPUBANKEHHO XapaKTepUsyoLWwmii OTHOCUTE/IbHYIO CONPOTUBASEMOCTb NOPOA PaspyLUEHMUIO.

3.10. J1OoTOK TYHHeNA: gHuLe Uan NoAoLWBEeHHAA NanTa TYHHe/IbHOM BbIPpaboTKM, BbINOJHEHHAA U3
enesobeToHa, 6eToHa nnu Habpbi3r-6eToHa.

3.11. HanopHoe ABWXEHUE KUAKOCTU: OBUKEHME, MPU KOTOPOM MOTOK XUAKOCTU B TYHHENE He
nmeetT cBo604HOM NOBEPXHOCTM.

3.12. Obgenka: KOHCTPYKLUMS, BbIMOJIHEHHAN NO KOHTYPY rOpHOM BblpabOoTKM, KOTOpasA onpeaenser
NPOEKTHOE NonepeYyHoe ceyeHne TYHHEeNA, N NpeaHa3HavYeHHanA ANA BOCNPUATUA BHELLHUX N BHYTPEHHNX
Harpy3oK, CHUXEHUA LepoXoBaTOCTM Ob6TEeKaeMon MNOBEPXHOCTU M COKpaleHUAa ¢GUAbTPALMOHHBIX
noTepsb.

3.13. O6baenkM BbipaBHUBaOWME: 064ENKM, yAydlalOWMe TMAPABINYECKNE XAaPAKTEPUCTUKU
TYHHEe A, a TaKXKe NpefoTBpaLLatoLme BbiBa/bl MOPOA, UX BbIBETPUBAHUE U PA3MbIBbI.

3.14. O6penkn Hecywue: obaenku, obecneuymBalolmMe BOCMNPUATME HArpysok B Mepuoasbl
CTpOUTEeNbCTBA M 3KCM/lyaTauMnm W yaosnetBopslowMe TpeboBaHUAM, NpeabsBaAsemMbiM K
BblpaBHMBaOWMM 064e1KaM.

3.15. O6aMuoBKa: MNOKpPbITME, 3aluMuialollee 064eNKy WAW CKalbHYIO MOBEPXHOCTb [OPHOM
BblPabOTKM OT MHTEHCMBHOIO M3HOCA NOJ BO3AENCTBUEM KaBUTALMKU U TPAHCNOPTUPYEMbIX B NMOTOKE Ten
(HaHOCOB, NbAMH U T.N.), @ TaK¥Ke CYLLECTBEHHO YMeHbLIatowan GUAbTPALMIO, KOTOPOE BbINOAHSAETCA M3
MaTepuanoB NoBbILLEHHOW NPOYHOCTU: BeTOHA 6oslee BbICOKMX MapoK, Yem obaenka, nonnmepbeToHa,
dnbpobeTtoHa, pnbpononnmepbeToHa u T.N.

3.16. MopgzemHble BOAbl: BOAbl, HaxogsAwMeca B To/We 3eMHOW Kopbl BO Bcex (pU3NMYECKMX
COCTOAHMAX.

3.17. UemeHTauuA: MHbEKTUPOBAHME FTOPHbIX MOPOA NP NOMOLLW LLEMEHTHbIX PAaCcTBOPOB.

OcHoBHble OyKBeHHble 0603HayeHMA, NPUHATblE B HACcTOAWEM CBOAE MpaBw/, NpPUBELEHbl B
Mpunoxkenun I.

MNpumeHeHne Ha obsA3aTenbHOW ocHoBe pasgena 4 obecneunBaeT cobnogeHue TpeboBaHWUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-®3 "TexHUuecKuit pernameHT o 6e3onacHOCTU 34aHUN U



coopykeHuin" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

4. Oblwne nonoxeHua

4.1. Knaccbl rnapoTexHUYeckux TYHHeNen, BXOSALLUX B COCTaB COOPYKEHUM TMAP0INEKTPOCTaHL M
M MeNNOPATUBHBLIX CUCTEM, AO/MKHbI yCTaHaBamsaTbca B cootseTctBMM ¢ CI 58.13330. Knaccol
TMOPOTEXHUYECKMX  TyHHeneW, npeaHasHa4YeHHbIX AAA  CUCTEM  BOAOCHAOMKEHWs,  AOJ/IKHbI
COOTBETCTBOBATb KaTEropmMAM Ha4EeXHOCTN NOAaumM BOAbl, ycTaHaBaneaembim CIM 31.13330.

4.2. B 3aBMCMMOCTM OT Ha3HauYeHUA T’MOPOTEXHUYECKME TYHHENU NO4Pa3AeNAoTCcA Ha:

OCHOBHble, MNpegHa3sHayYeHHble A/AAa MNOCTOAHHOrO MPOMyCKa BOZbI MPWM  3KCNAyaTauuu
rMAPO3/EKTPOCTAHUMI, MENNOPATUBHBIX CUCTEM W CUCTEM BOLOCHAOXEHWA, 3KchyaTalMOHHbIe
BOAOCOPOCHbIE TYHHENM, FTOIOBHbIE YYAaCTKW BTOPOCTENEHHbIX TYHHENEN [0 3aTBOPOB;

BTOpOCTENeHHble, NpeAHa3HaYeHHble 418 NepuogMYeckoro nponycka Bogbl (415 ONOPOXKHEHUA U
NpPoOMbIBa BOAOEMOB M BOLOBOLOB, pPe3epBHble BOAOCOPOCHbIE TYHHENN), 32 UCK/IIOYEHUEM TONOBHbIX
Y4YaCTKOB TYHHe/1Iel [0 3aTBOPOB, KOTOPbIE OTHOCATCA K OCHOBHbIM COOPYXEHUAM;

BPEMEHHbIE, MpeaHa3HavyeHHble A1 NPOMNyCcKa BOAbl B MEpMOA CTPOUTENbCTBA WAW PEMOHTA
rMAPOTEXHUYECKMX COOPYKEHU.

CTpouTencHbIi TYHHENb A0MYCKaeTCcA OTHOCUTb K BTOPOCTEMEHHbLIM COOPYXKEHWAM, eCcau ero
pa3pyleHne, He3aBMCMMO OT CPOKa 3KCM/yaTauMu, MOXKET Bbi3BaTb MOC/AEACTBMA KaTacTpodUyecKoro
XapaKTepa Uan 3Ha4YnUTeNbHYIO 3a4EPKKY BO3BEAEHWNA OCHOBHbIX COOPYKEHUN.

Mpy NPOEKTUPOBAHMUU TyHHENel OCHOBHOIMO WMAM BTOPOCTEMEHHOrO Ha3HAYeHMA A0/KHa ObiTb
paccMoTpeHa BO3MOXHOCTb MCMNONAb30BaHWA WX ANA NPOMycKa BOAbl B Nepuof CTpOUTEeNbCTBa
BOZONOANOPHbLIX COOPYKEHNN.

4.3. B 3aBMCMMOCTU OT rMAPaBANYECKOTO PEXMMA TMAPOTEXHUYECKME TYHHEeIM NoApa3aensatoTca
Ha:

HaMopHbIE;

C YaCTMYHO HAMOPHbLIMU PEXMMaMU TeYeHUA (LOMNYCKAIOTCA MPU OTHOCUTEIbHO HEBBICOKMX Hanopax
- oTBOAALWME TPaKTbl [IC, Heperynmpyemble TYHHENN);

6e3HanopHble.

B ruapoTexHMYecKnx TyHHeNAX AONYCKATCA YaCTUYHO HAaNOpPHbIE PEXUMbI TEYEHUA, XapaKTepHbIe
AN CMeHbl 6e3HaNoPHOro peXMma TeYeHUs HAMopHbIM M HaobopoT. OantenbHas paboTta Npu TakMx
peXxnumax aonxHa 6biTb 060cHOBaHa.

4.4. B oTBOAAWMX YacTax BOAOCOPOCHbIX TyHHenen, paboTalowMx B LIMPOKOM AManasoHe
NM3MEHEHMA rPaHNYHbIX yCNoBUiA (YpoBHeN 6bedh 0B M pacxoaoB), Kak NpaBuo, caeayeT npeaycmatpuBaTb
6e3HanopHbIN PEXUM TEYEHMA, a BO BXOAHbLIX YacTAX A0 OCHOBHbIX 3aTBOPOB - HanopHbin. Ans
obecneyeHua yctoiumeoro 6e3HanopHoro pexkmma paboTtbl He0bxoaMMO NpeaycMaTpuBaTb YCTPOMCTBA
ANA NojayM BO34yxa B Hayaso yyacTKa Oe3HanopHoro AsuiKeHusa. Pasmepbl BO34yXOBOAOB ciaeayet
060CHOBbIBATbL CNeLMasbHbIMKU pacieTaMn UAN MOALENbHBbIMU UCCNeL0BaHUAMM, MO0 MPUHMMATL Ha
OCHOBE aHaNoroB.

4.5. Ona CHUXKEHUA CTOMMOCTU TMAPOY3/I0B NPU MPOEKTUPOBAHUM HEOBXOAMMO pPaccmMaTpmMBaTb
BApWaHTbl UCMNO/Ib30BAHMA BCEro M/IM YaCTU TPaAKTOB TMOPOTEXHUYECKUX TYHHeNen ANA BbINOAHEHWA
HECKONIbKUX TEXHONOTMYECKUX GYHKUWMIM: NPONYCKA PacXxoAoB CTPOUTENbHOTO WM 3KCMAYyaTaLMOHHOro
nepuoaoB, BbINOJHEHUA Pa3/IMYHbIX TUMOB NOMYCKOB, NOABOAA WM OTBOAA PACXO40B rMApPOarperaTos,
ralleHus n3bbITOYHOW KMHETUYECKOMN IHEPTUM.

4.6. OCHOBHble TEXHWYECKME peLleHUa MNPOEKTOB HOBbIX U PEKOHCTPYKLUWN CyLLECTBYIOLMX
rMOPOTEXHUYECKUX TYHHENEN (rnApaBAMYEcKUil pexnm paboTol, FyO6UHY 3a10XKeHUA, PAaCNoNOXKEHNE B
niaHe U npoAosibHOM npodune, nonepeyHoe ceyeHue, TMN obaenku u ap.) cnegyet NPUHUMATL Ha
OCHOBE CpPaBHEHMA TEXHUMKO-IKOHOMMWYECKMX MOKasaTesei BapMaHTOB C y4yeTom 0b6Lieil KOMMNOHOBKM
COOpPYKEHUW TMapoy3na, MesMOPaTUBHON CUCTEMbI WMAM CUCTEMbI BOAOCHAOMKEHMA, YCAOBUIA UX
3KCM/AlyaTauMu, Ha3HA4YeHWsAs TyHHens, HameyaemblXx crnocoboB W CPOKOB CTpOMTENbHbIX pPabor,
TonorpaduUecKmx, MHXeHEePHO-Te0NOTMYECKUX, TMAPOTre0OrMYECKUX, KTMMATUYECKUX U APYIUX YCIO0BUI
panoHa CTPOUTENbCTBA.

BblbpaHHbIi BapuMaHT MPOEKTHOrO pelleHus A0MKeH obecrneymBaTb HafEXKHOCTb (NPOYHOCT,
YCTOMYMBOCTb, [A0/IFOBEYHOCTb) M 3IKOHOMMYHOCTb COOPY)KEHWMS,, BO3MOMKHOCTb MeXaHu3auum W



WMHOYCTPMANMU3BAUNN CTPOUTENBbHBIX U PEMOHTHbIX PaboT, ONTMMasibHble 3KCM/yaTaUMOHHbIE KayecTsa
TYHHeNen.

4.7. faHHble MO r’MApPOSOrMN AOMKHbBI COAEPKATL CAeAyIOLLINE CBEAEHUA:

pacyeTHble pacxoAbl BOAbI, MPOMYCKAaeMOM Yepes TYHHE b, U COOTBETCTBYHOLLME UM YPOBHU BOAbI
BEPXHEro 1 HUxHero 6bedos;

pexxMm KonebaHuA ypoOBHEM M CKOPOCTEN BoAbl B peKe (BOAOEME) B pPaMioHe CTPOUTENbCTBA
TYHHens;

XMMWYECKUI COCTaB PeYHOM BOAbI, e arpecCMBHOCTb M TeMMepaTypa;

KOJIMYECTBO U MEXaHUYECKME XapaKTEPUCTUKM HAHOCOB, TPAHCMOPTUPYEMBbIX PEKOIA.

4.8. MNpn NPOEKTUPOBAHUM TUAPOTEXHUYECKUX TYHHENel HeobXxoAMMO MPOBOAMTL MHMKEHEPHO-
reo/iorMyeckmne U3bICKaHWA No BCEN ero Tpacce.

4.9. MNMpKU UHKEHEPHO-TEONIOTUYECKUX U TMAPONOTUYECKMX U3bICKAHUAX cneayeT ocoboe BHMMAHUe
yoenaTb:

TEKTOHUYECKMM HapyLeHUAM MO Tpacce TYHHENA U B paliOHEe ero CTpoUTENbCTBa;

NOI0XKEHMIO MOBEPXHOCTM NOA3EMHbIX BOA M UCTOYHMKAM UX MUTAHUS;

BO3MOXHbIM OMO/I3HEBLIM MPOLECCaM U CeNeBbIM NOTOKaM Ha y4acTKax BXOAA M BbIXxoAa TYHHeNs
M3 FPYHTOBOrO (CKa/IbHOro) MaccuBa;

dUNBbTPALMOHHOM YCTOMUYNBOCTM NOPOL;

BO3MOXHOCTU Pa3BUTUA XMMNYECKON N MexaHMn4Yeckon cypdosnu;

HaA/IMYUIO 30H KapcTa No Tpacce TyHHens;

JIOKaNbHbIM BbIXOZAM arpeccuBHbIX NOA3EMHbIX BOA;

BO3MOXHOCTM XMMUYECKOTO KO/IbMaTaKa ApeHarKHbIX YCTPOMCTB.

Mpu cTpouTenbcTBEe TYHHENA B YC/AOBUAX MHOFOJIETHENM MepP3/10Tbl HEOOXOAMMO Y4YMTbIBATbL
pacyeTHble 3HAaYeHUA NMPOYHOCTHLIX, AePOPMALMOHHBIX U TennodU3MYEeCKUX XapaKTepPUCTUK Nopos B
Mep3/10M M OTTaABLUEM COCTOAHUAX, XapaKTep U cTeneHb IbANCTOCTU, TEMNePaTypy MHOroJIeTHEMEP3/bIX
nopoA 1M TeMnepaTypy BoAbl, NPOTEKaOLWeN NO TYHHEN0, TEMMNepPaTypHOe Nnose Npu yCTaHOBMBLUEMCA
TEMNJIOBOM peXume B NpoLecce sKCnayaTauum.

4.10. HopmaTuBHblE M pacyeTHble 3HAYEHWUSA XaPaKTEPUCTUK MPOYHOCTU M AedOopMUPYyEMOCTHU
rPYHTOB onpeaenAtoTca B COOTBETCTBUM € nonoxeHnamu CIM 23.13330.

4.11. TyHHenn gna NponycKa CTPOUTENbHbIX Pacxoh0B, TPAHCNOPTUPYIOLWME BIEKOMbIE HAHOCHI,
HeobX04MMO NPOEKTUPOBATb C BO3MOXKHOCTbIO NPOBEAEHMA UX EXKErO4HOM0 OCMOTPA U PEMOHTA Noc/e
NPOXOXAEeHUA MaBoAKa. [nA 3Toro cnefyer paccmMaTpuBaTb LLenecoobpasHOCTb COOPYXKEHUA ABYX
TYHHENEN C BXOAHbIMM Or0OI0BKAaMM HA Pa3HbIX OTMETKaXx.

4.12. B rngpotexHuyeckux TyHHenAax | u Il KnaccoB A0MKHaA npeaycmaTpuBaTbCA YCTAHOBKA
KOHTPO/IbHO-U3MepUTEIbHON annapaTtypbl ANA MNpoBeAeHMA HaTypHbix HabnaogeHwuit 3a paboToi
COOpPYKEHMA B NPOLLECCE CTPOUTENBbCTBA M B MEPUOS, €r0 SKCNAYyaTaLUK, A5 OLEHKM COCTOAHUA 064enKM
TYHHE I, OKPYKaOLLEro ero rpyHTa (B TOM YMcCie 3aUueMeHTMPOBAHHOrO), AaB/IEHMA TPYHTOBbLIX BOA, Ha
064e/Ky, 'MAPaBANYECKOTO U GUABTPALLUOHHOIO PEXUMOB.

MpumeHeHMe Ha obs3aTesNbHOM OCHOBe pasgena 5 obecneunsaeT cobatogeHue TpeboBaHWiA
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIN U
coopykeHui" (MoctaHoBneHue MNpasuTenbctea PP o1 26.12.2014 N 1521).

5. Tpacca n nonepeyHoe ceyeHne TyHHens

5.1. MNpn NpOEeKTUPOBaAHMM TPACCbl FMAPOTEXHMYECKOrO TYHHENA HAAJEXUT NO BO3MOMKHOCTU
nsberaTb Y4YaCTKOB, HAXOAAWMXCA B HeONAronpuATHbIX AN COOPYKEHUA TYHHENA WHXXeHepHo-
reo/IorMyecknx UM TULPOreosIorMYeckMX YCIoBUAX (3HAUYMTENbHble TEKTOHMYECKME HapylleHwus,
rasoHOCHbIE YY4aCTKK, YY4ACTKM C MPUTOKOM NOA3EMHbIX BOJ, OMOJI3HM, CeNieBble NMOTOKM, KapCTbl), @ TaKKe
YYaCTKOB, XapaKTepu3ylowmxca HebaaronpuaTHbIMW CaHUTAPHLIMU YCAOBUAMMU (CKOTOMOTWU/IBHUKM,
Knaabulia, ceanku).

5.2. Tpacca TyHHena, Kak NpaBuao, AO0/IKHA ObiTb MNPAMOSIMHENHON U MUHUMA/NbHOM AJINHbI.
HenpsamonunHeliHyto Tpaccy AoMNycKaeTcs NPUHUMATL B CIy4YasnXx, KOrga aTo o6yc/ioBNeHO KOMMOHOBKOM



rmgpoysna, HeobXoAMMOCTblO  obecrneyeHMs  [JOCTAaTOMHOM  FNYyBMHbI  3aNM0XKeHUA  TYHHens,
TOnorpaduYecKMMmM yCAOBUAMM MECTHOCTM, MPUHATbIMM cnocobamm npomssoacTBa paboT, a TaKkKe
HeobX0AMMOCTbIO M36exKaTb PACMNONOKEHMA TYHHENS B HEBNAroNPUATHBIX YCNOBUAX, YKa3aHHbIX B 5.1.

5.3. Paguycbl NOBOpOTa Tpacchl TYHHENN MPU CKopocTax TedyeHua ao 10 m/c cnepyeTt npMHUMAThL
paBHbIMU HE MEHee Tpex 3HaYeHUI WUPUHLI (AnameTpa) TYHHENA B CBETY, @ Yrbl NOBOPOTA He H6osee
60°. Mpu cKopoCTAX TeyeHMs cBbiwe 10 m/c 3HaYeHUs paguyca 1 yria NoBopoTa HeobxoanMo onpeaensTb
Ha OCHOBAHWW MMA,PABANYECKUX PACYETOB UM UCCNEA0BAHUIN B CIy4asaX HANOPHOMO MOTOKA U CMOKOMHOIo
6e3HanopHoro notoka (4mMcno Ppysa gna notoka medble 1) n ana coopyxennn | n Il Knaccos Ha
OCHOBaHMM 3KCNEPUMEHTAJIbHbIX UcCnenoBaHnn gnsa BypHoro 6e3HanopHOro NoToKa (Yncno dpypa ans
notoKa 6osblue 1).

HayanbHbIli M KOHUEBOM Y4acTKM KPUBOJAMHEMHOW Tpaccbl TYHHENen cnepyet npeaycMmaTpmBaThb
NPAMOSNHENHbIMWN ANNHOMN, PpaBHOM NposieTy (AMameTpy) BbipaboTKK, HO HEe MeHee 6 M.

5.4. ®opmbl nonepeyHbix ceyeHnn 6e3HaNopPHbIX TYHHeNel (PUCYHOK 1), @ TaKKe COOTHOLEHME UX
pa3smepoB caedyeT NPUHMMATb B 3aBMCMMOCTM OT KoadpUuLMEHTa KpenocTu rpyHTa no Tabavue 1.

HI v

PucyHoK 1. dopmbl nonepeyHbIx ceveHui
6e3HanopHbIX TYHHEeNel B CBETY

Tabnnua 1
dopma Kosdpdmument COOTHOWEHMA Pa3MEpPOB CeUYeHUdA
IIOIIEPEYHOTO | KPeNnoCT I'PyHTOB f
ceyeHuda (mo IpoTombakoHOBY) | r /b r /b r /b r /b
TYHHEJIS 1 2 3 4

I f >= 8 0,71 0,1 - 0,15 - -




IT <*> 8 > f > 4 0,5 0,1 - 0,15 - -

IIT <**> 4 >= f >= 2 0,25 0,1 - 0,25 1-0,9 -

v f <2 0,5 0,1 - 0,15 1 -1,5 1 -1,5

<*> JlonyckaeTCd NPMMEHATb Ipu popMe I TI[IONEPedHOI'0 CeYeHMA TYHHeJd
(pucysok 1) .
<**> [lpMMeHAeTCHd NPM CIeluMaJIbHOM OODOCHOBAaHMUM.

[TprMeuaHMA

1. JanHuele Tabmimiel 1 OTHOCATCA K cooTHomenuio h/b = 1. Ipu kojeBaHum
YPOBHA BOmIE B TyHHeJjie cBeune 0,3h monyckaeTca npuHmMaTs h/b > 1.

2. B wmMecTax comopsxeHus JIOTKa CO CTeHaMM TYyHHeJIS HeoOXOIMMOCTHb

YCTPOMCTBA 3aKPyIJIeHUM (BYTOB) OINpenesiseTCsa pacueTOM.

KoaddpuumeHT Kpenoctu f onpeaenserca no FOCT 21153.1 nam npuHMMaeTca paBHbIM YaCTHOMY OT
AeneHua npeaena npoyHocTM obpasua nopoabl Ha 0og4HOOCHOe cxKaTtue (B MIa) Ha 10.

5.5. [lna 6e3HanopHbIX TyHHEeNEeW, NMPOXOAAWMX B FPYHTax, Pa3BMBAIOLMX FOPHOE [OaB/EHUE,
HECMMMETPUUYHOE OTHOCUTE/IbHO BEPTUKANbHOM OCKM CeyeHuda, B HabyxalolWMX FpyHTax, a TaKxKe npu
BbICOKOM Hanope NoA3eMHbIX BOA ceayeT NPMHUMATb NonepeyHoe Ce4eHMe KPYroBoro o4epTaHus.

Mpun Hagnexxauwem o6O0CHOBaHUM AONYCKAETCA NPUHUMATL Apyrve Gopmbl NONEpPeyYHOro ceyeHus
6e3HanopHbIX TYHHENEeMn.

Ons 6e3HanopHbIX TyHHenen rnyboKoro 3an0XeHus HapyKHoe (npuneraloliee K nopoae)
oyepTaHWE CTeH U CBOAOB AO/XKHbl ONpeaensiTbCAd Ha OCHOBAHMM aHa/nM3a MOCTPOEHHbIX TYHHeNen B
aHaNOrMYHbIX YCI0BMUAX, @, MPU OTCYTCTBUM TaKMX aHA/IONoOB, PaCYETOM HA OCHOBE YMUC/IEHHbIX MOAENEeN.

5.6. MNonepeyHoe ceyeHWe HaMopHbIX TYHHeNel credyeT NPUHUMaTb KPYyroBoro o4yeptaHuaA. B
YCTOMYMBBLIX OYeHb CNabOTPELMHOBATbIX CKaslbHbIX FPYHTaX [OMYCKaeTcA NPUMHMMAaTb HEKpyrosoe
oyepTaHMe HaMopHOro TyHHena (cm. pucyHok 1, ¢dopmebl |, I, IV), ecam npu 3Tom yA0BNETBOPAIOTCA
ycnoBua npoyHoctM obaenku. CreneHb (MoAy/nb) TPEWMHOBATOCTM CKajlbHbIX TFPYHTOB caedyet
onpegenatb no CIM 23.13330.

5.7. Pa3mepbl MOMNepeyHoOro ceyeHUs TyHHeneh caegyetr oOMpeaensiTe Ha OCHOBAHWUM
rMAPaBANYECKMX U TEXHUKO-3KOHOMUYECKUX PacyeToB.

Ha HavyanbHbIX CTaaUAX NPOEKTUPOBAHUA AnameTp (UAK NPONET) TYHHENS A0MyCKaeTcAa NpUHUMaTh
0T 2 00 6 m - yepes 0,5 m, cBbilwe 6 m - yepes 1 m.

B csnyyae 4acTMYHOro HanOPHOro rMAPaBAMYECKOro peXkmMma M MpPU CKOPOCTAX BOAbl B TYHHese
csbie 10 m/c pasmepbl NONEPeYHOro ceyeHnsa HeobxoaMMO Ha3HauyaTb C YHETOM OMbITa 3KCMAyaTaumm
TYHHEeNEeN, Haxo4AWMXCA B aHaNOMMYHbIX YCI0BMAX, UM Ha OCHOBAHMW CleuManbHbIX rMapaBANYeCcKnx
pacyeToB U UCCNen0BaHUNA.

5.8. BbicOTy BO34yLWHOro NPOCTPAHCTBA Hajg YpOBHEM BOAbl B 6e3HANOpPHOM TyHHesne npu
YCTaHOBMBLUEMCA TeYEHMM BOAblI CO CKopocThio Ao 10 m/c cneayeT NpPUHUMMaTb Ha OCHOBaHWUK
rmapaBanMYecKkmx pacyeTos, HO He meHee 0,07 BbICOTbI TYHHENA B CBETY U He MmeHee 40 cm.

Mpu cKoOpoOCTAX TeYeHMA BoAbl B TyHHene cBbie 10 m/c AOCTaTOYHOCTb YKa3aHHOro BO3AYLWHOro
NPOCTPAHCTBA A40/IKHa ObITb 060CHOBaHA.

5.9. MWHUMaNbHbIE pPa3Mepbl MOMEPEYHOro CEYEHUS TUAPOTEXHUYECKUX TyHHENeh B CBeTy
HeobXxo4MMO NPUHMMATb C YYETOM BO3MOXKHOCTM pPasMeLLeHnss 0bopyaoBaHMA, KOMMYHUKAUWA,
NPOMycKa CTPOUTE/IbHbIX MEeXaHW3MOB M cobntogeHus TpebosaHMn 6e3onacHOCTU NpW NPOU3BOACTBE
noA3emHbIX pabor.

5.10. Ecnv ruapoTexHMYECcKUn TYHHEeAb PAcnonaraeTcs B MHOIMOAETHEMEP3/bIX FPYHTAx, TO Npu
NPOYMX PABHbIX YCNOBUAX CieAyeT MPUHUMATb TYHHENb C HANOPHbIM peXnMom paboTbl.

6. MaTepuanbl AN KOHCTPYKLNIM TYHHenewn

6.1. BeToH 1 apmaTtypa AnA GETOHHbIX U Kene3obeTOHHbIX KOHCTPYKUM TyHHenen (obaenka,
nopTanbl U Apyroe) A0NXKHbl yA0oBAeTBOpPATb TpebosaHmnam CM 41.13330 v HacToAwero pasaena.




MpumeHeHMe Ha 0bA3aTeNlbHON OCHOBE MYHKTOB 6.2 - 6.4 0becneunBaeT cobatogeHne TpebosaHuUi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U

~n

coopyeHuit" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

6.2. Knaccbl 6eToHa no NMPOYHOCTU Ha CXKaThe OO0NKHbI HAa3HAYaTbCA HE HUXKE ONA KOHCTDYKLI,MVII

MOHOJIMTHBEIX OETOHHBIX UM XKEJIE€SBOOETOHHEIX « v v v v v v o e v oo s oesneenneenneennens B20
COOPHEIX XEJTEBOOETOHHEIX « v v o o o s o o o o o o s oo s o noneesonnneesennneeeesnnnas B30
HAOPBIBT —OCTOHHBIX &« s v o s o o oo s o s o oo oo soonnnessonenessenensssennnssss B25

Mpu Hagnerkawem ob6OCHOBAHMM AOMYyCKAaeTcAs NpumeHeHue beToHa 6onee HU3KUX K1acCoB CO
cneumanbHbiMM fAobaBKamu, yay4yllalowmMmmM ero CBOMCTBA, a TakKe 6ETOHOB Ha aNyHUTOBOM U ApPYruX
CaMOHaNPAratoLWmnX LemeHTax.

MapKu 6eToHa No BOAOHENPOHMLAEMOCTUN ANA 06aeN0K 6e3HaNOPHbIX TYHHeNeN A0MKHbI ObITb He
HuxKe W6, a ana 064en0K HaNoPHbIX TYHHe el - He Huxke WS.

MapKku 6eToHa N0 MOPO3OCTOMKOCTM A5 BETOHHbLIX U Kene300eTOHHbIX KOHCTPYKLMIA TYHHenewn
[OO0J/KHbI Ha3HaYyaTbCA B COOTBETCTBUM € TpebosaHuamu CM 41.13330.

BospacT (cpoK TBepaeHMA) 6eToHa, OTBEYatoWMIA ero KNaccy no NPOYHOCTM Ha CXKaTue U oceBoe
pacTa)KeHne M MapKam No BOAOHEMPOHMLAEMOCTM U MOPO3OCTOMKOCTU, NPUHMMAETCA paBHbim 180
AHAM. ECv M3BeCTHbI CPOKM GaKTUUYECKOTO 3arpyrKeHUs KOHCTPYKLMIA, cnocobbl X BO3BeAEHUSA, YCNOBUA
TBEPAEHMA BETOHA, BUA U KAYeCTBO NPUMEHAEMOrO LieMeHTa, A0NYCKaeTCcA yCTaHaBAMBaTb KAacc M MapKy
6eToHa B MIHOM BO3pacTe.

6.3. lpu HasHauyeHUMM Knacca M Mapku 6OeToHa 064eNOK TyHHeNA, pacnosaraemoro B
MHOTO/IETHEMEP3/IbIX TPYHTaX, HEOBXOLMMO YUMTbIBaTb BO3MOXHOCTb NEPUOANYECKOTo (CE30HHOrO)
3aMOpaKMBaHMA U OTTanBaHUA beToHa.

6.4. Knaccbl HabpbI3r-6eToHa 1 TOpKpeTa cneayeT Ha3HayaTb MO MPOYHOCTU HA OCEBOE PaCTAMKEHMUE

He HuXe Bt 2,4 . 3HayeHnA HOPMATUBHBIX U PACYETHBIX COMPOTUBAEHUI HabpbI3r-6eToHa U TopKpeTa
OOJIKHbI NPUHMMATLCA Kak ana 6eToHOoB.

Mogynm ynpyroctu Habpbisr-6eToHa u Topkpeta ana knaccos B, 2,4; B, 2,8; B 3,2

HEoBXOAMMO NPUHUMATh paBHbIMM cooTBeTcTeeHHO 3,25%10%, 3,6 x10% u 3,9x10* MIla.

6.5. 06aenkn (MAM ux 4YacTn) rMAPOTEXHUYECKMX TYHHENel C MNOoBbllEeHHOW KaBUTALMOHHOM
CTOMKOCTbIO M CTOMKOCTbIO K UCTUPAHUIO HEOOXOAMMO MPeaycMaTpmMBaTbh U3 KaBUTALMOHHO-CTOMKUX U
N3HOCOCTOMKNX BETOHOB.

6.6. Ona 6eToHa OETOHHbIX W Kene30HETOHHbIX KOHCTPYKUMA TyHHenen crepyetT NPUMEHATb
mMmaTepuanbl (LEMEHTbI U 3anonHUTeNM), oTBevatolme TpebosaHmnam FOCT 26633.

6.7. B 6eTOHbl ON1A KOHCTPYKUMWA TyHHenelh cneayet BBOAUTb naactuouumpylowme nob6aBku
(cynepnnactudumkaTtopbl), BO3a4yxOBOBAEKalOWMe A006aBKM M KOMMAEKCHble A00aBKM MOBEPXHOCTHO-
aKTMBHbIX BeL,EecTs, oTBevatowme TpebosaHmam CM 41.13330.

B MOHONUTHble 6eTOHbl U HabpbI3r-6eTOHbI pPEKOMeHAYeTCA BBOAUTb MUKPOKPEMHE3EM B
Konnyectee 5 - 8% macchbl LemeHTa.

6.8. Onsa rmapoTexXHUYECKUX TyHHeNel crepyeT NPUMEHATb ropAYeKaTaHyro apMaTypHY CTajb
nepuogmuyeckoro npoodunsa knaccos A-1l (A-300) n A-lll (A-400).

PacueTHble CONPOTUBNEHUSA apPMATypHOM CTaAM ANA Kene3obeToHa W aHKepOB AOJKHbI
cooTBeTcTBOBaTb TpebosaHuam CM 41.13330.

6.9. Mapku cTanu gns ctanbHbix 060/104eK KOMOMHMPOBAHHbLIX 064€/10K HEOBXOAMMO NPUHMMATD
cornacHo lMpunoxxeHuto A.

PacuyeTHble cONPOTUBIEHMA NPOKATHOM CTa N U MATEPUASIOB, MPUMEHSIEMbIX ANA CBAPKM CTANbHbIX
KOHCTPYKUMI, cieayeT npuHMmaTh cornacHo CM 16.13330.

MpumeHeHMe Ha obs3aTenbHOlM OCHOBe pasgena 7 obecneuymBaer cobntogeHue TpebosaHwuii
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUA U

~n

coopykeHui" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

7. KOHCTPYKLMA TyHHEenewn



O6LMe KOHCTPYKTUBHbIE TpeboBaHUA

7.1. TMpu NpPOeKTUPOBaHUMU TUAPOTEXHUYECKMX TyHHENel p[oMmKHa ObiTb npeaycMoTpeHa
BO3MOXHOCTb UX ONOPOXKHEHUA Ha BCEM NPOTAXKEHUN ANA OCMOTPA U PEMOHTA.

JonyckaeTca He NpeaycMaTpuBaTb OMOPOXMKHEHMA HAYaNbHbIX YYACTKOB TYHHENeN [0 3aTBOPOB.
[NvHa 3TUX y4acTKOB A0KHa BbITb MMHUMAIbHOM.

7.2. Bxoabl 1 BbIXOAbI TMAPOTEXHUYECKUX TYHHENEN J0MKHbI ObITb 0POPMNEHBI B BUAE NOPTA/OB.,
KOTOpble CiefyeT pa3meLlaTb TakMm 06pa3om, YToObl ecTecTBEHHOE paBHOBECHE CKNOHOB pesbeda H6bi10
HapyLWweHO MMHUMABHO.

B ceicMnyecKMx palioHax MnopTanbl He AOJIKHbI BbIXOAMTb 3a npenesbl CKAoHa. Mpu 3tom
KOHCTPYKLMM NOPTANoB HAZNEKUT NMPUHMMATb NPOCTbIX FEOMETPUYECKUX GOPM.

[na BbIXOAHbIX NOPTaNoOB BOAOCOPOCHbLIX TYHHENEN, PacnofioXKEHHbIX B pPalloHax C CYpOBbIM U
0c060 CcypoBbIM KAMMATOM, clefyeT NpefycMaTpMBaTb BO3MOXKHOCTb TEMO3AWMTbl UX HA 3UMHUI
nepuoga,.

Pasmepbl M KOHKPETHbIE FeomeTpuYeckne GopmMbl MPOTOYHOMN YaCTM NOPTAbHbIX y4aCTKOB creayeT
onpeaensaTb MMAPaBAMYECKMMM pacieTaMm U pacieTamm HanpaAXKeHHO-4ePOPMUPOBAHHOTO COCTOAHMUA.

7.3. BogonpuemHukm NC gonxHbl yA0BAETBOPATb CAeAYOWNM TPeboBaHUAM:

NPOnyCcKHas cnocobHOCTb BOAOMNPUEMHMKA A0KHa obecneynBaTb becnepeboliHyto nogady Boabl;

pacnoioxKeHne BOAONPUEMHMNKA B Npeaenax CoopyKeHui, bopma NoaxoaHOM 4acTn u cobCcTBEHHO
BOAONPUEMHMKA [OMKHbI obecneuymBaTb NAaBHbIM BXOA, BOAbl B BOAOMNPUEMHMK C MUHUMAbHbIMM
noTepAamM Hanopa;

BOLOMPUEMHUK A0MKeH ObiTb 0bOpyAoOBaH 3aTBOpamMu AAs MPeEKpaleHus AocTyna BoAbl B
HanopHbI BOAOBOA, B C/Iy4ae ANUTENbHOIO OTKAHOUYEHWUA TMAPOCTAHLUN;

BOLOMNPUEMHUK LONKEH ObITb CHABKEH COPO3aAEePKUBAOLWMMU peLLEeTKAMU, NPEAOXPAHAOLLUMU
[epUBaLMOHHbIN TYHHENb OT BIEKOMbIX BOZOW TeJl, COpa W TOMNSKOB, @ TAaK¥Ke YCTPOMUCTBAMM 15 OUYUCTKM
peLeToK OT copa W ANA ero yaaneHus;

B BOAOMPUEMHMKE LO/KHA ObITb NpeaycMOTPEeHa 3alMTa OT /ib4a M WYrKM B 3UMHUA Nepuog,
paboTbi.

7.4. 33 BbIXOAHBIMW MOpPTanaMu BOAOCOPOCHbIX TYHHeNeN caefyeT npeaycMmaTpuBaTbh KOHLEBbIE
yCcTpoWcTBa ANA NpefoTBPALLEeHWA HeAoMyCTMMOro Pa3mMblBalOWEro BO3AENCTBMA MNOTOKA. [lpu wmx
KOHCTPYMPOBAHMM LOJIKHbI:

YUYMTbIBAaTbCA MPOrHO3MPYyEMble pPa3MbiBbl OCHOBaHMA COOPY)KEHMUA, pycna pekn u beperos,
BO3HWUKHOBEHWE rPsAAbl OT/IOXKEHU NPOAYKTOB Pa3mbiBa B HUXKHeEM bbede U conyTCTBYIOWMI Nogbem
YPOBHel BoAbl;

obecrneunBaTbCA rawleHMe WU3ObITOYHOM KMHETMUYECKOM 3Heprum B npegenax BOAOOOMHbIX
YCTPOMCTB MM OTOPOC NOTOKA OT COOPYKEHUA C pacnpeneieHMeM ero B mecte conpaxeHua 6bedos no
LWUMPUHE U (MNK) ONnHE pycaa.

[na ynpouleHma KOHCTPYKUMIM KOHLEBbLIX YCTPOMCTB M cO3aaHuUA H6osiee 6aaronpusATHbIX YCN0BUIA
conpaxeHna 6bedoB Ha BbIXOAE M3 BOLOCOPOCHbIX TYHHENEW cneayeT NpeaycmaTpmusaTh be3HamnopHble
pacWMnpsoLMECH YYACTKK, @ NPU OTHOCUTEIbHO HEOO/IbLIMX Nepenaaax Ha COOPYKEHUMU - U HAMOPHbIe
anddysopbl.

[na npepoTBpalleHUs NoAMbIBA KOHLLEBbIX YCTPOMCTB cOpacbiBaeMbiM MOTOKOM Heobxoammo
YyCTpanBaTb B UX KOHLEBOM CEYEHWUW aHKepHble 3ybbs C uemeHTauueln rpyHta. [na cnvea Boabl U3
Hanbonee 3arnyb6aeHHOro y4yacTka TpamnanHa B Cly4ae HeOobX0AMMOCTU AOMKHO BbITb NPeAYCMOTPEHO
cneumanbHoOe yCTPOMCTBO.

7.5. 0na npefoTBpalleHma HeAoNyCTMMOro pasmbla bepera, pacnosioXKeHHOro HaNPOTMB BbIXo4a
N3 BO40COPOCHOrO TYHHeNA, U 06pa3oBaHMA rPALbl OTI0KEHUN KOHLEBYIO KOHCTPYKUMIO TYHHENA, Npu
HanuuMM HeobxoAMMOro nepenaja Mexay ee OTMeTKaMuM U YPOBHEM BOAbl B HUXHem Obede,
HeobxoA4MMO MPOEKTUPOBATb B BMUAE TPAMMIMHHOMO BMparka, obecneymBatolLero oTbpoc NoToka u ero
pa3BOpPOT BAO/Ib PYC/aa PEKU, UAN B BUAE TPaMMIMHA C HOKOBbIM CAMBOM, pacnpesensomm noTok no
ANvHe pycna.

7.6. Npu 3HaUnTEeNbHbIX Hanopax (6onee 50 M) M NpPU CKOPOCTAX NOTOKa 6o/ble pPa3mMbiBatOLUX Ha
BbIxoze LenecoobpasHo paccmaTpuBaTb KOHCTPYKLMKN BOAOCOPOCHbLIX TYHHENEN C ralleHnem sHeprum B



npeaenax TPaKTa, YTO NO3BOASET 06NErYNTb KOHCTPYKLMM A8 COMNPSAXKEHUS MOTOKOB B HUXKHEM Obede,
obecneunTb 3aWMUTy OOBTEKAaEeMbIX NOBEPXHOCTEN TYHHENA OT KAaBUTALMOHHbLIX BO3AENCTBUM M npu
pacxoAax MeHblle PacYeTHOro WMCKAYUTb CMeHY Ge3HAMOPHOro U HamMopHOro PEXKMMOB TeyeHus. B
KauyecTBe TaKUX KOHCTPYKTUBHbIX MEPOMPUATUIA Ha TpakTe TyHHeNel npu MPOEeKTUPOBaAHUM
uenecoobpasHoO paccmaTpmMBaTb KaMepbl ralleHWs, LWaXTHble FacUTENN U PA3ANYHbIE CXEMbl 3aKPYTKM
NOTOKa.

7.7. TpeboBaHMA K FNAaAKOCTM M NNABHOCTM OOTEKaemMo NOBEPXHOCTU TYHHENEeW LO/KHbI
yCTaHaBAMBATLCA U3 YCIOBUIN obecrnevyeHns NPONyCKHOM CNOCOBHOCTU TYHHENA.

B BOAOCOPOCHbLIX TYHHENAX MPU CKOpOCTAX TeyeHusa 6onee 15 m/c gna 3awmTbl o6TeKaembix
NOBEPXHOCTEM TYHHEeN el OT KaBUTALMM U KaBUTALMOHHOM 3p03MM HALNEXKUT NpesycMaTpmBaTb Noabop
obTeKkaeMbIX OYEPTAHUIM KOHCTPYKLMU; UCNOb30BaHME CYNEePKaBUTALMOHHbIX 31€MEHTOB KOHCTPYKLMIA
N 3N1eMEeHTOB, CNOCOOCTBYIOWMX MOBbLIWEHUIO AABAEHUA HA TPaKTe; MOAyYeHUe rNagKux obTekaemblx
nosepxHoctelt 06aenoK; npumeHeHne BETOHOB MOBbLILWEHHON KaBUTALMOHHOM CTOMKOCTW; 3aLUUTHbIX
MOKPbITUIA N, 0COBEHHO B C/lydae 6E3HAMOPHOro peXMma TeYeHWUs Ha TpakTe, YCTPOMCTB AN1A aspauunm
NPUCTEHHOIO €/10A NOTOKa. 18 3aWuTbl OT TPAHCMOPTUPYEMbIX B BOAE HAHOCOB M B3BELUEHHbIX B BOAE
Ten (bpeseH, NbAa U T.N.) HEOBXOAMMO UCNONb30BaTb BETOHbI C NOBbILLEHHOW N3HOCOYCTOMUYMBOCTbIO, a
TaK)Ke 3aUTHbIE NMOKPbLITUA.

7.8. na TyHHenen, noaBoAAWMX BO4Y K rMApOTypbMHaAM UK Hacocam, cneayeT npesycmaTpmsaTb
BO3MOXHOCTb TMAPABAMYECKON MPOMBIBKM ManbiMM MOMYCKaMK BOAbl ANA OYUCTKU UX OT MENKOro
CTPOMTENBHOIO Mycopa.

CnenyeT TaKxe paccmaTpuBaTb LLeecoobpa3HOCTb NPOBEAEHUA MePONpUATUIA No obecrnevyeHunto
aKKYMY/IALUKN BIEKOMbIX HAHOCOB B BEpXHeM bbede nocpeacTBOM Nogbema OTMETKM Bogo3abopa nocse
NepeKpbITUA Pycna PeKN, CO3AaHUA JIOBYLLEK WU EMKOCTU B PyC/ie PEKMU.

7.9. KOHCTPYKTMBHOE peLleHne TyHHeNen A0NKHO ObiTb YBA3AHO C TEXHUYECKMMMU BO3MOMKHOCTAMM
COBPEMEHHOMN TEXHWKM (MPOXOAYECKMX LLMTOB) M MEXaHM3IMOB A/ NPOXOAKM NOpPos M BO3BEAEHMUA
0b64en0oK TyHHenewn.

TyHHenun 6e3 obaenku

7.10. besHanopHble TYHHEU, @ TaK}Ke HanopHble TYHHENN NPU FIYOUHE UX 3a/10XKEHUA HE MeHee
NOMIOBMHbI Hamopa Bogbl (B MeTpax), npoxogdwme B O4YeHb CNaboTpelMHOBATbIX CKasibHbIX
HepasmbIBaeMbIX FpyHTax (BK/Alo4yasa maTepuan 3anoNHEHWUA TpewuH) WAM B MHOTONEeTHEMEP3/bIX
CKa/IbHbIX TPYHTAX, He TEPAIOWMUX YCTOMYMBOCTM NPU U3MEHEHUWU TEMMEPATYPHOrO PeXunma, cneayet
npoeKTMpoBaTtb 6e3 06aenku.

Mpu cooTBeTcTBYlOWEM OBOCHOBAaHUWM O0MYCKAETCA MPUHUMATL TYyOUHY 3a/10XKEHUSA HAMOPHbIX
TYHHenen 6e3 064e10K MeHblUle BeMYNHbI BHYTPEHHErO AAB/IEHUS BOAbI.

7.11. MNpwu ckopocTu TedeHns Boabl cebille 10 m/c npoekTuposaHue TyHHenel 6e3 064enKu A0MKHO
6bITb 060CHOBaHO.

7.12. HayanbHbIM M KOHLEBOW Yy4aCcTKM HE061MLLOBAaHHOIO (HaNOPHOro UAK 6e3HaNoOPHOro) TYHHeNA
OOJIKHbI MpeaycMaTpmBaTbhca ¢ 064e/KON Ha O/IMHE, PaBHOW NponeTy (AnameTpy, WUpUHE) BbipaboTKM,
HO He meHee 6 m.

7.13. B noaBogAwmMx TyHHensax (MaM ux ydactkax) 6e3 obaenku, rae BO3MOMKHO HapylleHue
YCTOMUYMBOCTU OTAE/IbHbIX BJIOKOB MM YH4ACTKOB CKa/NIbHOTO MaccuBa, AOJ/IKHbI ObiTb NPesyCMOTPEHbI
paboTbl NO 3aKpenneHuto 3TUX 6AO0KOB (Y4acTKOB CKasJlbHOTO MaccMBa) aHKepamu Ha LEeMeHTHOM
pacTtBope un HabpbI3r-6eToHOM. B NOTKe TyHHeNA AO0MKHbI NPeayCMaTPUBATLCA CreLManbHble NOBYLIKM
ONA NOTEePABLUNX YCTOMUYMBOCTb KYCKOB NOPOAbI.

7.14. Mpy NPOEKTUPOBAHUN TyHHenen 6e3 obaenkn A0MKHbI NpesycMaTpUBaTLCA TEXHONOTUM,
obecneunBatome MMHUMaNbHYIO LLEPOXOBATOCTb NOBEPXHOCTU TYHHENS.

O6penku TyHHenel
7.15. BblpaBHMBatlowMe ob6aenKW cnefyeT MpeaycmMaTpuBaTb M3 MOHOIMTHOrO 6eToHa uau

Habpbi3r-6eToHa.
JonyckaeTcsa NpUMeHATb BbipaBHUBAtOWMe 064e/1KM CBOAA M CTEH TYHHeNs U3 Habpbi3r-6eToHa npu



CKOPOCTAX BOAbl B TYHHene He 6osee 10 m/c; npu 60AbLLIMX CKOPOCTAX UX NPUMEHEHUE LOMKHO 6biTh
060CHOBaHO. YCTPOMICTBO BbipaBHMBaOLWMX 064e/10K U3 Habpbi3r-6eToHa He AONYCKAeTCa 4NA YYacTKOB,
NeXawmx Ha rnybuHe 6onee 10 M HUXKE YPOBHA NOA3EMHbIX BOA.

JI0TOK Npu BbipaBHMBaKOLWMX 064€/1Kax cneayeT NpeasycmMaTpmBaTb GETOHHbIM.

BbipaBHMBatowMe o64eNKN B HAMOPHbIX TYHHENAX CNefyeT NPUMEHATb NpU rybuHe 3an0xKeHus
TYHHENell He MeHee NoJI0BUHbI BHYTPEHHEro Hanopa BoApbl.

7.16. OcHOBHble BMAbl Hecywmx 0b64eNoK HaMopHbIX U 6e3HamnopHbIX TyHHeNel n obnacTb KX
NPYMeEHEeHMA A,0KHbI COOTBETCTBOBATb NPMBEAEHHbIM B Tabaumue 2.

Tabanua 2

Obneska KosdduumenTel kpenoctu £ m ymenpHOTO oTnopa TIpyHTa K ,
0
H/cMm3 (xrc/cmMm3)

£f > 8; f or 4 mo 8; f < 4;
K > 5000 K = 2000 - 5000 K < 2000
0 0 0
(500) (200 - 500) (200)

Hanop BOZIE, M

Menee |(Or 30 |Cebuue |Menee |[(Or 30 |Csouue|Menee [(Or 30 |[Cmbune
30 <*>[mo 100| 100 |30 <*>[mo 100| 100 |30 <*>|[mo 100| 100

MoHOJIMTHAA
6eToHHAasa + + + + + n + _ _
13 MNPECCOBAHHOTO - - - + - - + _ _

6eToHa
HaOpeI3T-OETOHHASA + + + + - - - _ _

C aHKepaMmu
xeje300eToOHHAada - - + - + + + + +

KoMOmHMpPOBaHHASA &
BHYTPEHHSAS - - - - + - - - -
XeJIe30TOPKpeTHA S
oBoJiouka, HapPyXHEIM
MOHOJIMTHEIM OEeTOH
BHYTPEHHSAS - - - - - + - - +
cTaJibHas oboJjiouka,
HapPyXHEIM
MOHOJIMTHEI OEeTOH
WUIM Xeje300eTOoH
BHYTPEHHSASA - - - + - - + + -
KxeJjle300eTOHHAasA
oboJiouKa, HapyxXHOe
cOOpHOE XeJe30-—
OeTOHHOE KOJIbLIO

<*> B ToM uucile Oes3HaNOpHHE TYyHHEJM.

[IpuMeuaHmsa

1. 3uauvenHme "+" o0O3Hadaer BO3MOXHOCTb IPUMEHEHNA, 3Hak "-" -
HEeIONYyCTUMOCTE IPUMEHEHNS .

2. IllpumeHeHMe o0OHesIOK OPYyTMX BUIOB, HEe MNpMBEIEeHHEX B Tabiuue,

OonyckaeTcsa NpM HaznjexalleM ODOOCHOBAHUM.

Mpy wmToBOM crnocobe NPOXOAKM TYHHeNA AO0MNYCKaeTcs NPUMEHATb 064eNKM U3 MOHONUTHO-
npeccoBaHHOro 6eToHa WM HOBble BUAbI KOHCTPYKUWUIA COOPHBLIX KPYrablX 064eN0K, MNO3BOAIOLWMX
NCKNHOUYNTb HEOHXOAMMOCTb YCTPOMCTBA BHYTPEHHEM BTOPUYHOM 064enKN (KenesobeToHHan obaenka ¢
3anunpaloLWMMKUCA CermeHTaMm, KenesobeToHHaa 064eKa ¢ KOHYCHbIMU COeANHUTENbHBIMM FOIOBKaMMU,
npeaBapuTeNbHO Hanps)KeHHan KenesobeToHHas obaenka, coToBas Kene3obeToHHas o06p4esKa,
obaenka n3 cranebetoHHbIX 6/10KOB, CTanerkenesobeToHHbIX 610KOB). pMeHeHMe TaKon obaenku



obocHoBbIBaeTCA pacyeTom.

MpumeHeHne 064enKM N3 Habpbi3r-6eToHa C aHKepamu A0NycKaeTca Ana TyHHenen npu rnybuxHe
MX 3a/10}KEHUA HE MEHee MOJIOBUHbI BHYTPEHHEro Hanopa BoAbl. B cpeaHe- U CUIbHOTPELLMHOBATbIX
rpyHTax HabpbI3r-6eToH HeE0BX0ANMMO BbIMOHATL NO META/IZINYECKOM CeTKe.

CuenneHune Habpbli3r-6eToHa ¢ rPyHTOM A0/KHO 6bITb He meHee 0,5 MMMa. Mpu cooTBETCTBYHOLLEM
3KCMepMmeHTaslbHOM 06OCHOBaHMM AOMNycKaeTca MNpUMeHATb o6aenku u3 Habpbi3r-6etoHa npu
MEHbLLEM CLLENNEHUMN.

Mpwn BO34ENCTBMM Ha 064eNKy M3 HabpbI3r-6eToHa rPYHTOBbLIX BOA, UKW NPU LEMEHTaLUN TPYHTa
cuensieHne obaenKku c rPyHTOM A0/KHO BbITb HE MeHee YABOEHHOr0 3HaYeHUA AaB/eHUA TPYHTOBbIX BOA,

B rpyHTax ¢ KoapdumumeHTom Kpenoctu f ot 4 o 8 aAna KOMBMHUPOBAHHOM 064€/1KN U3 BHYTPEHHEN
enesobeToHHOM 060M0YKM WU HaApyKHOro cOOpHOro  KenesobeToHHOro  Ko/sbLa  B3aMeH
enes3obeToHHOM 060/104KM A0NYCKAETCA MPUMEHATD KeNe30TOPKPETHYIO.

7.17. Hecywue o064enKM TyHHeENe HaaNeXWUT MPOEKTUPOBaTb KaK HETPEeLUHOCTOMKMMHU
(paccunTbiBaE@MbIMM NO LUIMPUHE PACKPbITUA TPELLMH), TaK U TPELIMHOCTOMKUMKU (0bpa3oBaHne TpeLuH
He flonyckaeTcsa).

BeToHHble KN KenesobeToHHble 064eNKM TyHHenen cneayeT, Kak npasBuao, npeaycmaTpusaTtb
HeTPEeLWMHOCTONKUMMN.

TPewmHOCTOMKMMIN A0/KHbI ObiTb 0064€/1KM TYHHE/IEN, COOPYMKAEMbIX B 30HaX C BblAesieHUEM
cepoBooOpoda M B rPyHTaX, NoABEPKEHHbIX cydpdo3nu, BbllLENAYMBAHUIO, MPU FTMAPOKapPOOHATHOM
LLEeNI0YHOCTUN BOAbl B TYHHeNe meHee 0,25 Mr-aKkB/A, a TakxKe B ciyyasx, Korga GuabTpaumsa Boabl MOXKeT
BbI3BaTb CHUXEHUe A0NTOBEYHOCTN 064e/1KN N YCTOMUYMBOCTUN FPYHTOBOrO MacCKBa.

7.18. TonwmHa 6€TOHHOW UK Kene30b6eToOHHOM Hecyllel 06aenKn AoNKHa 6biTb He 6onee 0,15

BHyTPeHHero paguyca Ii nonepeyHoro ceyeHus TyHHenAa Npu Kpyrosom ero oueptaHuu wau 0,15

MONOBUHbI WMPUHbI CEYEHMNA b NPU HEKPYrOBOM OYepTaHUM.

Ecnv no ycnosBusM TPeLWwMHOCTOMKOCTM TpebyeTca yBennyeHue TOAWMHbI 064eKM HanopHbIX
TYHHENel cneayeT PacCMOTPETb BO3MOMHOCTb MPUMEHEHMA MaTepuana o064en0K C MeHbLIMMM
3HaYEHUAMM MOAyNeil YNPyroct, Yem y TAXKeNblX OETOHOB, WUAWM yaydweHua aedopMaLMOHHbIX
XapaKTEPUCTUK TPYHTOB MYTEM WX YKPEMNUTENbHON LEMEHTaUWUWU, UAN NMPUMEHEHMA MNpeaBapuUTe/bHO
HanpsAKeHHOM Xene3obeToHHON 064eNKM TYHHENA Ha HanpAaratolwem LemeHTe. Npu 3ToM pelleHne no
yNy4LIeHNo 4edpOpMaLMOHHBIX XapPaKTEPUCTUK FPYHTOB MNyTEM UX YKPENUTEIbHOW LieMeHTaLuumn A0KHO
NMPMHMMATLCA Ha OCHOBE TEXHMKO-3KOHOMMYECKOrO COMOCTaB/€HWA BapWaHTOB MNOCAE BbINOJHEHUA
YKpenuTenbHoOM LieMeHTauumn Ha ONbITHOM y4acTKe.

7.19. MUHUManNbHYO TONWMHY 06AEN0K TMAPOTEXHUYECKMX TYHHenelh cneayet NpuHMMaTb He

MEHee, CM:
IOJIT MOHOJIMTHBEIX OETOHHEIX U XEJIEBO0OETOHHBIX « e o e v ot s oo esosooennessnenss 20
IOJI1 BHYTPEHHEM MOHOJIMTHOM XeJjile300eTOHHOM OOO0JIOUKMU

KOMOVHUPOBAHHEIX OOIEIIOK & v v v v vt o o o s o st o a oo oo s onenessonensssennnnsesennnss 10
OJ11 COOPHEIX XEJIEBOOETOHHEIX 4 o o s s o s s o o o s o s s oo onsossonenessonssssssnnss 10
13 HaOpeI3T-0ETOHA:
HECYIIMX 4 e e o e e o e o o e o o e e o aeaaesneeaeeneeeeeeneeenseeneeeneeneeaeeeneenns 10
BEIPABHMBAIOMMIX  « o v o o o o o o o s o o o o s oo s o s s aoesaneasesessessassanssnnsesnesesss 5
B KEIJICBOTOPKDPETA t v v o o o e oot oo oo oot oonnnesonnnsesesennsesesnnsseseennns 5

7.20. TpoueHTbl apMUPOBAHUA HETPELMHOCTOMKMX Kenes3obeTOHHbIX 064en0K HaMmopHbIX
TYHHenen cnepyeTt onpeaensaTb U3 YCAOBUA OFpaHUYEHUA PacKpbITUA TpewmH (cornacHo Tabauvue 7) m
dMAbTPALMOHHBIX NOTEPb, HO MPUHUMaTL He meHee 0,5%.

[na TpewmHOCTOMKNX 064e10K HAMOPHbIX TYHHENEN, COOpYKaeMbIX B FpyHTax ¢ KoadpduumnmeHTom
Kpenoctu f < 4, MMHMMaNbHOE apMUpoBaHME HeobXoaMMO NpPUHUMaTL 0,3%, B rpyHTax ¢ f >=4-0,15%.

MUHMMaNbHOE aPMUPOBAHUNE KeNE30TOPKPETHbIX 060104EK CreayeT NPUHUMATb He HUxKe 1%.

7.21. B Kene3obeTOHHbIX 064esKax HAMOPHbIX TYHHeNen npu ABYXPALHOM PACMONOKEHUU
apMaTypbl OCHOBHYHO YacTb pacyeTHOM apmaTypbl (60 - 70%) cnepyeT pacnonaratb Yy BHYTPEHHEN
NOBEPXHOCTM 06AeNKN.

B nNpoYHbIX OAHOPOAHbLIX TPYHTAX, a TaKXKe NpU UCMOAb30BaHUM BPEMEHHOW Kpenu u3
MeTaN/IMYECKMX APOK [0MYCKAaeTCs YCTaHOBKA OA4HOPALHOM apMaTypbl, Pacrnofiaraemon y BHYTpPeHHe
NOBEPXHOCTM 064ENKN.

MpoaonbHYto pacnpeaennTenbHy0 apMmaTypy cneayeT pasmellLatb C BHYTPEHHEN CTOPOHbI paboyei



apmartypsl ¢ Wwarom He 6onee 25 cm.

B HeogHOPOAHbIX TPyHTax, MPU KapCTOBbIX MyCTOTax, TEKTOHUYECKUX M APYrMX HapyLUeHUAX
FPYHTOBOrO MacCMBa HaO/EXKWUT MNPeaycMaTpuMBaTb KOHCTPYKTUBHbIE MEPOMPUATMA, WCKAloYatolme
06pasoBaHMe TPELLMH C pacKkpbiTuem bonee JoONyCTUMOrO.

B kene3o6eToHHbIX 064enKax 6e3HAaNopPHbIX TYHHENel pasmelleHuMe apmaTypbl onpegensercs
pacyeTom Mo npeae/ibHbIM COCTOAHUAM NEePBOM rPynmbl.

7.22. TONWMHY 3aWMTHOTO CN0A AN paboyelt apmaTypbl MOHONIUTHBIX »Kee306eTOHHbIX 064eM10K
cnepyet NPUHUMATb He MeHee:

30 MM mpu ToONMHE OOHEJIKM OO 30 cwMm;
4 O " " " " HO 5 O " ,.
50 " " " " ceeie 50 ".

B arpeccrBHOM Boae-cpee TO/LMHA 3aLMTHOTO €108 yBeanuymsaeTca Ha 10 mm.

MWHUMaNbHYIO TONLMHY 3alUMTHOTO CNOA ANA pacnpenenntenbHOM apmaTypbl AOMycKaeTcA
NPUHUMATL Ha 10 MM MeHbLUe, Yem gs pabodeit.

[na cOOpHbIX 3N1eEMEHTOB 06AENKM TONLWMHY 3aLMTHOIO C10A AOMYCKAETCA yMeHbwaTb Ha 10 mm
MO CPaBHEHUIO C YCTAHOBNIEHHOM A1 MOHOIMTHbIX 064e/0K.

ToNWMHY 3aWMUTHOrO C/I0A JIOTKA M CTEH TyHHENA HeobXo4MMO YCTaHaBAMBATL C YY4ETOM WX
NCTUPAHMA HAHOCAMM, HO He meHee 50 Mm.

7.23. Ha yyacTKkax pa3BeTB/IEHMA HAaNOPHbIX TYHHENEN N X conpsaKeHna co 3gaHmamm AC, FTAIC u
HC, 3aTBOPHbIMM Kamepamu U APYTMMU aHAZIOTUYHBIMU COOPYKEHMAMWN CnenyeT NPUMEHATb CTaNlbHYIO
06/1MLLOBKY.

OnnHy (rpaHuubl) y4acTKOB KOMOWHWMPOBAHHOW 064E/IKM C BHYTPEHHEeM cTasibHOM 060104YKOoM
HaA/NeXXUT OonpeaenaTb Ha OCHOBE C/eAyHoLWUX KpUTepmeBs:

HecyLLel cnocobHOCTM BMELLLAIOLLErO FPYHTOBOrO MacCuBa;

OJIMHbBI NYTU 1 pasmepa PUAbTpaLmm U3 TYHHeNs B cocegHue "cyxme" noasemHble COOPYKEHUA UIN
B HaMpaB/IeHMM NOBEPXHOCTUN 3eMIU;

Mo YC/IOBUAM 3aLLUTbl OT KAaBMTALLMOHHbIX BO34ENCTBUN.

Pasmepbl 3aTpybHOro NpoOCTPaHCTBA - 3a30pbl MexAy rabaputamu CTanbHOM KOHCTPYKUMWU U
BblpaboTKM (BpemeHHOI Kpenu) - cieayeT NPUHUMaTb MUHUMAAbHLIMKU C Y4€TOM TPeboBaHNN TEXHUKM
6€e30MacHOCTM NpPY NPOBEAEHNN CTPOUTENBHO-MOHTAMKHbIX PaborT.

Mpu aBYXCTOpPOHHEN cOOpKe U CBapKe peKomeHayeTca npeaycmaTpuBaTb CM/OWHOM nNpoxoa Aas
YyenoBeKa B 3aTpybHOM NpocTpaHcTBe.

B KOHUe cTanbHOM O6AMUOBKM Kamepbl Npu OE3HANOPHOM peEXMME TeyeHMs 3a 3aTBOPOM
HeobXx04MMO PACCMOTPETDL LLeNecoobpasHOCTb YCTPOMCTBA aspaTopa € NOABOAOM K HEMY BO34yXa.

7.24. JedopmaLmMOHHbIe WBbI cledyeT pacrnonaratb B MecTax MPUMbIKAHMA K Kamepam M Ha
y4acTKax TYHHens, rae anemeHTbl 064e/KM MOTyT CMeLLLaTbCA.

7.25. Ona obecneyeHUss BOLOHEMPOHULLAEMOCTU CTPOUTENbHLIX U AedPOPMaLMOHHbIX LUBOB
06/,e/10K HaNOPHbIX TYHHENEN HEOBX04MMO NpeayCMaTPMBaTb B LIBAX YCTAHOBKY Anadparm, LWNOHOK Uau
APYTUX YNJIOTHEHWN.

7.26. 3aN0NHUTENbHAA LEMEHTALMA B TYHHENAX C 0OAENKOM A0NKHA NPeAyCMaTPUBATLCA BO BCEX
CNyYanAx, 3a UCKNIOYEHUEM TyHHenel ¢ obaenkamum m3 Habpbl3r-6eToHa nanM npeccoBaHHoro 6eToHa, a
TaKXe HAK/IOHHbIX (C Yr1OM HaKNOHa K ropu3oHTy 6onee 30°) M BepTUKANbHbBIX BOAOBOAOB C 064€/1KOM U3
nutoro 6eToHa.

7.27. MNpu NpoeKTUPOBaAHUM 06L4ENOK HAMOPHbLIX TYHHENEeW, pacnosiaraeMbiX B TPeLLMHOBATbIX
rPyHTax, ciedyeT, Kak NpaBwio, npeaycMaTpuMBaTb YKPEnuTeNbHYIO M NpOTUBOPUABLTPALMOHHYIO
LemMeHTaLumto.

7.28. OnAa ynydweHuns ycioBuMn paboTbl KOHCTPYKUMM 064enKM, BOCMPUHMMAOLWEN AaBieHue
nog3emMHbiX BOg, CleAyeT paccmMaTpuBaTb LLenecoobpasHOCTb NMPUMEHEHMA APEHANXKHbLIX YCTPOMNCTB U
aHKEepPOBKM 064€/1KN B TPYHT.

7.29. MNpu NpoeKTUpoBaHUM Be3HaMoPHbIX TYHHEenNel, pacrnonaraemblX B MHOTOJETHEMEP3/bIX
rpyHTax, HeobxoAMMO NpeaycMoTPeTb MEPONPUATUA, UCKItOYaoWMe obneaeHeHne CBOAOBOMN YacTu, a
TAKXXe MOPO3HOEe MyyYeHWe M3-3a Ce30HHOr0 OTTAMBAHMA M 3amMep3aHMA TPYHTOB BbIWE YPOBHA
npoTeKatoLLeln Boabl.

7.30. B MHOronetHemeps3snblX CUAbHONBAMUCTBIX TPYHTax caeayeT MNPUMEHATb NOAAT/IMBble



KOHCTPYKLMM 064eN10K (M3 Kene3obeToHHbIX aHKepoB, HabpbI3r-6eToHa), a TaKKe Apyrme KOHCTPYKUMN,
cnocobHble Nnepepacnpeaenate YCUANA B CBOUX 31emMeHTax 6e3 HapyLeHUs UX LeNOCTHOCTH.

7.31. TlpM nNpOEKTUPOBaHWUM TYHHENEH, pacrnonaraembiXx B MHOFONETHEMEP3/bIX FPYHTAX,
Heob6X0AMMO YUMTbLIBATb BO3MOXKHOCTb OCaAKMN TYHHENS M NOBEPXHOCTU HaZ, HUM BCeACTBUE OTTauBaHMA
rPYHTOB.

MNpumeHeHne Ha obsA3aTeNibHOW OCHOBe pasgena 8 obecneumBaeT cobnogeHue TpeboBaHUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopyxkeHun" (MoctaHosneHne MpaButenbcrtea PP ot 26.12.2014 N 1521).

8. MexaHun4yeckoe obopyaoBaHMe rMApPOTEXHUYECKUX TYHHeNelN
ObLne KOHCTPYKTUBHbIE TpeboBaHUA

8.1. KoMNoHOBKa M KOHCTPYKTMBHbIE 0COBEHHOCTU KaXKa0ro Buaa mexaHmMyeckoro obopyaoBaHums
O0/MKHbI pa3pabaTbiBaTbCA C y4ETOM:

obecneyeHns HagexXHOW paboTbl 060pyA0BaHMA B LUTATHbIX M aBaPUNHbBIX YCAOBMAX IKCNAyaTaUuuy;

yaob6cTBa, AOCTYNHOCTM M 6e30MacHOCTU 3Kcn/yaTauMOHHOro o6cnyKMBaHUA 060pyAoBaHUS,
MeXaHM3aLUnmn PeMOHTHbIX paboT, MOHTaKa, AeMOHTaa, TPaHCNOPTUPOBAHUS;

npeaoTBpaleHus obneneHeHUs 3N1eMeHTOB 3aTBOPOB, 3aTBOPHbIX Kamep, BO34yXOBOOB;

cobntoAeHNA CaHUTAPHbIX U 3KOIOTMYECKUX TpeboBaHUi;

obecneyeHuns noxapHon besonacHocTU.

8.2. MNpn NpoOEeKTUPOBaAHMM BXOAHbIX U BbIXOAHbIX Y4aCTKOB rMAPOTEXHUYECKUX TYHHENEN AO0MKHbI
npeaycMmaTpmMBaTbCa YCTPOWCTBA WMAM MEpOnpuATMA, obecneuymBalolinme OMOPOXKHEHWE MPOTOYHOrO
TPaKTa, UX OCMOTP, PEMOHT UM PEKOHCTPYKLMIO.

8.3. CocTaB, napameTpbl, YC0BMA U PEXMM SKCMAYyaTaL MM MexaHN4YecKoro o6opyaoBaHMA A0MKHbI
pa3pabaTbiBaTbCA Ha NEPUOA MOCTOSAHHOW 3KCNAyaTaLUUmU TYHHENA C yYeTOM 3TanHOCTU ero BO3BeAeHMS,
CTPOUTENbHOro Nepnoaa 1 BPeMEHHOM sKCnayaTauumn obbekTa.

8.4. MexaHu3Mbl WMHAMBUAYANbHLIX MPUBOAOB 3aTBOPOB, MAaC/AOHACOCHble YCTaHOBKMU
rMApPoOnNpuMBOAOB M annapaTypbl YNpaBAeHWs A0/MKHbI BbiTb 3allMLLEeHbl OT aTMocdepHbIX 0CaAKoB
LIAaTPaMM UM CTAaLMOHAPHBbIMU NOMELLEHUAMM.

8.5. 3aTBOpbl C WHAMBUAYANbHbBIMU MNPUBOAAMM B pPaMiOHAx C CYPOBbIM KAMMATOM [OJIKHbI
0bCcnyKMBaATbCA B 3aKPbITbIX NMOMeLLEHUAX. MacnoHacoCHble YCTaHOBKKM, annapaTypa ynpasBiaeHus u
KOHTPO/A A0/XKHA pacnofaraTbCs B OTanJnBaemMbliX BEHTUIUPYEMbIX MOMELLEHUAX.

8.6. dNeKTpocHabKeHne NoabeMHbIX MEXaHU3MOB OCHOBHbIX U aBapUINHO-PEMOHTHbIX 3aTBOPOB
OO/MKHO NMpeaycmaTpuBaTbCA OT ABYX pacnpeneniuTenbHbIX YCTPOMCTB, KaKaoe M3 KOTOpbIX nosydaeT
NUTaHMe OT He3aBUCUMbIX UCTOYHMKOB, @ TaK¥e OT aBTOHOMHOIO UCTOYHMKA, HaxoAALLeroca BHe 30HbI
BO3MOXHOIO MOBpEeXAeHMA B C/lydae 4pesBblyaliHOW CUTyauuu (aBapuu) Ha TMAPOTEXHUYECKOM
COOpPYKEHUU UNU B IHEPrOCUCTEME.

8.7. Cuctema ynpaBAeHUsA OO0/KHA MCKIOYATb BO3SMOMKHOCTU CaMOMNpPOM3BO/IbHOIO BK/KOYEHUA B
paboTy mexaHM3Ma nociae BOCCTAaHOB/AEHWUA MPEPBAHHONO 3/1€KTPOCHabKeHus uanm cboa B pabote
3/1eMeHTa CUCTeMbI YNpaBAEHUS.

8.8. Bce rpy3onogbemHble MexaHM3Mbl [O/KHbI MMETb CpeacTBa [ANa  KOHTpo/a Beca
nogHMMaemoro rpysa, WU B C/Ay4ae npeBbllIEHUA YCTaHOBAEHHOW Trpy30noAbeMHOCTH, paboTa
MeXaHM3MOB A0NXHa BNOKMPOBATLCA U A0KHbI BK/OYATLCA CBETOBOM U 3BYKOBOW CUrHabl. [oBTOpHOE
BK/IlOYEHME MeXaHU3Ma MOXKeT BbiTb NPoM3BEeAEeHO TONbKO nocne AebNOKMPOBKU (CHATUA 3anpeTa Ha
noabem), KOTopas A0/XKHa BbIMOHATLCA B CUCTEME YNPABAEHUA MeXaHWU3Ma NepcoHaIoM.

8.9. MpKn NPoEeKTMPOBaHNN MexaHUYeCcKoro 0bopyaoBaHUA caeayeT yUMTbIBaTb OMbIT SKCNAyaTaLum
aHaNOTUYHbIX COOPYXeHU U obopyaoBaHMA B aHANIOrMUYHbIX MPUPOAHO-KAMMATUYECKUX YCNOBUAX
OeNCTBYIOLWNX TMAPOoY3/10B.

3aTtBopbl



8.10. TMn OCHOBHbIX 3aTBOPOB Ha BXOAHbIX NOpTanax TYHHenewh (NA0CKMe, CEerMeHTHbIE U pyrue),
MX KONMYECTBO WM MapameTpbl AOMXHbI onNpefenATbCA B 3aBUCMMOCTM OT Hanopa WM MNpPOMNyCcKaemoro
obbema BoAbl.

8.11. OcHOBHbIe 33aTBOPbI JO/KHbI ObITb PACCUMTaHbl HAa NOABEM M OMNYCKaHME NPU MAKCUMA/IbHOM
Hanope.

8.12. inA KaxAaoro aBapumnHO-PEMOHTHOIO 3aTBOPA A0/IXKHbI 6bITb YETKO onpeaeneHbl TpebosaHuA
K BbIMOJIHAEMbIM UM B aBapUIMHbIX CUTYaUMAX GYHKLMAM.

8.13. PeMOHTHbIe 3aTBOpPbI CeAyeT pasmeLaTb nepes OCHOBHbIMWU UAM aBapUMHO-PEMOHTHbBIMMU
3aTBOpaMu g5t obecneyeHns pemoHTa TYHHe e, OCHOBHbIX M aBaPUIMHO-PEMOHTHbIX 3aTBOPOB.

8.14. B KayecTBe peMOHTHbIX 3aTBOPOB A0/KHbI NPUMEHATLCA, KaK NPaBUIO, NJOCKME CKOMb3ALLMNe
3aTBOpbl. UX nogbem n onyckaHue cnegyet Npon3BOAMTb NPU BbIPOBHEHHbIX YPOBHAX.

3aTBOpHbIe Kamepbl TYHHeen

8.15. 3aTBOpHbIe KamMepbl TMAPOTEXHUYECKUX TYHHENel A0/1KHbl 0b6ecneynBaThb:

NPOMNYCKHYI CNOCOBHOCTL MPW MOIHOM OTKPbITUKW 3aTBOPOB;

NPOTUBOKABUTALLMOHHYIO CTOMKOCTb 3/IEMEHTOB KaMepbl 1 3aTBOPOB;

CNOCOBHOCTb KOHCTPYKTUBHbIX 3/IEMEHTOB Kamepbl U 3aTBOPOB AUTE/IbHOE BPEMA BOCMPUHMMATD
MOBbILWEHHbIE TMAPOAMHAMUYECKME HAarpy3Kn, BO3HUKAOLLME NPpU pe3Kkon agedpopmaLmm NOTOKA;

CNOCOBHOCTb KOHCTPYKLMM 3aTBOPOB BOCMPUHMMATb YCUAMA OT TMAPABAMYECKOrO yaapa, BOJH
NpopbiBa M BO3MOXHOrO yaapa rpA3eKkamMeHHbIX NOTOKOB;

61aronPUATHBIN PEXUM TEYEHUA Ha HUMKENEKALLEM YHACTKE TYHHENA.

8.16. BepxoBaa 4aCTb Kamepbl, HAXOAALLAACA Bbllle OCHOBHbIX 3aTBOPOB, MPU BCEX OTKPbITUAX
nocneaHUX AOMKHA, KaK NpaBuao, paboTaTtb B YCIOBUAX HAMNOPHOIO pexuma TeveHus. 1o TpebosaHue
obecneunBaeTca KOHPY30PHOCTbLIO NMPOTOYHOM BEPXOBOW YacTU Kamepbl.

8.17. B BOA,0COHPOCHBIX TYHHENAX, TPAHCMOPTUPYIOLLMX BAEKOMbIE HAHOChI M MMEtoLLLME NOBOPOTHI B
niaHe, 3aTBOPHbIE Kamepbl HE06X0AMMO pacrnosiaraTb Ha NPAMOJIMHENHbIX Y4acTKax Tpacchl. banKanwmnii
NOBOPOT TYHHeNA nepes 3aTBOPHON KAMePOW AO/IKEH OTCTOATb OT HEe Ha PACCTOAHUK, OCTAaTOYHOM ANA
3aTyXaHWA NONepPeYHOol LMPKYAALUN B MOTOKE N obecnevyeHUs paBHOMEPHOro pacnpeneneHnsa HaHOCOB
Nno nNponeTam, a TaKXKe BHYTPU KaXKAO0ro nposieta Kamepbl 3aTBOPOB.

8.18. Mpu MCcnoNb30BaHUKN B KOHCTPYKLMAX 3aTBOPHbLIX Kamep CTasbHbIX 06/1MLLOBOK HEOHX04MMO
obecneumBaTb NPOYHOE U KECTKOE 3aKpenaeHne CTasbHbIX IMCTOB B KOHCTPYKLMK, FAPAHTUpPYIOLLUE ero
COBMECTHYIO paboTy ¢ 6eToHOM, MO KpaliHel mMepe, Ha ydacTKax KpenneHua. 3aKpenseHue cnepyet
npeaycMmaTpmBaTb C NMOMOLLbIO pebep KEeCTKOCTM U aHKepPOB, PACMOJ/IOXKEHHbIX B YFi1ax U MO AJNHE
afieMeHTa.

8.19. Ha 6e3HanopHbIX HA30BbIX U CONpPAratoLWMX y4acTKax 3aTBOPHbIX Kamep, PaCMOJIOKEHHbIX B
FPYHTOBOM MACCMBE, MMEIOLLEM [AOCTAaTOMHYH HECYLy CNOCOBHOCTb, HaANEXWUT paccmaTpuBaTb
LenecoobpasHOCTb KOHCTPYKUNM 064EKMN, MPUAHKEPEHHOM K FPYHTY.

9. lpeHax 1 ueMeHTaumna rmapoTexHUYecKuxX TyHHenel

O6LuMe KOHCTPYKTUBHbIE TpeboBaHUA

MpumeHeHMe Ha 06a3aTeNbHOM ocHoBe NyHKTOB 9.1 - 9.3 obecneumnBaer cobaogeHune TpeboBaHMi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopyxeHun" (MoctaHosneHune MpaButenbcrtea PP ot 26.12.2014 N 1521).

9.1. Mpu NPOEKTUPOBAHUN TMAPOTEXHUYECKUX TYHHENEN, TPACCa KOTOPbIX MPOXOAUT Yepes Noposabl,
He obnagalowme  AOCTaTOMHOW  MPOYHOCTBIO  U/MAM  XapaKTepu3ylolMecs  3HaYUTE/IbHbIM
BOZOHACDLILWEHMEM U C/IOXKHBIM PEXMMOM FPYHTOBbIX BOZ, a TaKXKe Yepe3 Nopoabl, Pa3sMOKaHME KOTOPbIX
dunbTpyloWwen w3 TyHHeNs BOAON MOXKET MNpMBECTM K noTepe WMX MPOYHOCTM, Heobxoammo
npeaycmMmaTpuBaTb YCTPOMCTBO APEHAXKa U LEeMEHTALMIO TPYHTOB.

9.2. B NpoeKTHOM A0KYMEHTALMN APEHaXKen N LeMeHTauuMn cieayeT YKa3blBaTb:



TpeboBaHMA K NPOU3BOACTBY PaboT;

[AOMYCKN B OTKNOHEHUWN OT PAa3MEPOB 3/1EMEHTOB KOHCTPYKLMIA;

cneuunanbHble MEPONPUATUA, rapaHTMpyowme Tpebyemoe KayecTso paborT;

CNocobbl KOHTPO/IA Ka4ecTBa BbIMOJIHEHHbIX PAaboT (MPoAyBKa CXKaTbiM BO34YXOM, NPOKayYKa BOAOM,
UCMbITaHNE FTEPMETUYHOCTH).

9.3. MpuMmeHeHWe ApeHaka, NPOTUBOPUIBLTPALMOHHOM LEMEHTALMN, UX COYETaHUSA UK 064eN0K,
BOCMPUHUMAIOLMX MOJIHOE TUAPOCTAaTUYECKOE JaB/JeHWE TPYHTOBLIX BOA, ONPeAensercs TexXHUKO-
3KOHOMMYECKMM COMOCTaB/IEHNEM BapMaHTOB.

OpeHax

9.4. ipeHa B rMApOTEXHUYECKUX TYHHENAX NPUMEHAETCA ANA:

CHUXKEHMA (YaCTUUYHO UK MONHOCTbIO) AaBAEHUA FPYHTOBbIX BOA Ha 064e/Ku;

NOBbILLIEHWA [0/IFOBEYHOCTU COOPYKEHUA MPU CHUXKEHUM FPaJMeHTOB Hanopa W pacxoaa BOApbl,
dunbTpylolenca Yepes 0baenKy;

npeaoxpaHeHns oT NoTepPU YCTOMUYMBOCTU (BbINyYMBAHUA) METaNNNYECKO 06NLIOBKM HAaMOPHbIX
TYHHENEeNn Npu UX ONOPOXKHEHUMU;

obner4yeHuna BbIMNOSHEHMA MOA3EMHbIX CTPOUTENbHbIX PaboT B BOA0OOUIbHbIX NOPOAAX.

OdpeHaxkn cneayet NPUMEHATb TaKKe Toraa, Korda B eCTeCTBEHHbIX YC/I0BUAX FPYHTOBblE BOAbI
OTCYTCTBYIOT, HO €CTb OMaCHOCTb Pa3MOKaHMA NOpoA C NOoTepel UX MPOYHOCTM, BbilLENAYMBAHMA UK
noTtepu ycTOMYMBOCTM OMOJIBHEBOTO CK/JOHA B CBA3W C QUAbTpauuei BoAbl M3 TyHHeNs B nepuog,
3KcnyaTaymu.

9.5. Bbibop TMNa ApeHaXKHbIX CUCTEM, NMPUMEHAEMbIX B TMAPOTEXHUYECKMX TyHHensx (Tabauua 3),
3aBUCUT OT:

reo/IormMyeckux 1 rmaporeoormyeckmx ycaoBui;

OUBUKO-XMMUYECKUX NPOLLECCOB B NOPOAE, BbI3bIBaEMbIX ABUKEHUEM IPYHTOBbIX U MOBEPXHOCTHbIX
BOA M BIUAHMEM METEe0PONorMYeckmnx GaKkTopoB;

KOHCTPYKLUKN U MaTepunana obaenokK TyHHenNs, yc/ioBMin ero paboTbl;

YCNOBUIA CTPOUTENBCTBA M KCNIyaTalMM TYHHENA U APeHarKa.

Tabnuua 3
TUMNel OpeHaXxHBIX ObjacTe NpPMMEHEHMA OCHOBHEIE TpeDOBaHMUA
cucTeM NPy NPOEeKTVPOBaAHUM
ITUOPOTEXHUYE CKUX
TyHHEeJen
JpeHaxHble TYHHEJIN: 1. PasMephl OPEHAaXHBIX TYyHHEJIEMN
OOHOPAIHEIE B OIHOPOOHEIX NOPOIax |ONpenesdalnTCa PacxonoM
MHOT'OAPY CHEIE [Ipy nmepecyianBaHUM NPONyCKaeMOM MMM BOIB, YCJIOBMAMU
BOIOOIIPOHMILIAEMEIX CTPOMTEJIbCTBA U DBKCIJIyaTalumn
M BOOOHEINPOHMIIAEMEIX |2. B MJjaHe B 3aBUCHMMOCTM OT
nopon (IpM HaJIUMduM MECTHBIX YCJIOBMM BEHIIOJIHAITCH
HEeCKOJIbKMUX NPAMOJIMHENHEIMM M KPWBOJIMHEVHBIMU
BOJOHOCHEIX (moMMToOHAJILHEIMMA) ;
TOPUBOHTOB) B3aMKHYTEIMM M HE3aMKHY TEIMM

HENPEPHBHEMY ¥ I0YyYaCTKOBBMU
3. PacnojlararnTcs C BEepPXOBOI
CTOPOHH IOTOKA TPYHTOBHEX BOI,
yTOOBl [IOJIHEE €TI0 IIEePEeXBAaTHBATH
4. B JIOTKOBOM UYaCTM CJledyeT
yCTpauBaTh BONOOTBOINAUYI KaHaBY,
obecrneumBamIly0 IIOJIHEM CTOK
OPpEeHaXHBIX BOI

5. YKJIOH IHa OOJKEeH HasHauvuaThbCcsd
U3 YCJIOBUM:

HeOoIlylleHMA pa3MbBlBa U




3aUIMUBAHMA BOIOOTBOIAINMX KaHaB;
yno6CcTBa NPOM3BOLCTBA paboT

10 IMIpOoXOoOgKe TYHHeJId M €TI0
BKCIIJTyaTalun

6. KpemnmeHue BHpPabOTKU
HaszHaAUaeTCsa B BaBUCUMOCTU

OT NPOYHOCTM IIOPOH, YUYMUTHBASL
HeOOXOOMMOCTb MMETb OOJILUIYIO
BOLOOINPOHUIIAEMOCTE ODIEJIKM;

B KPEeINKMUX ¥ YCTOMUMBEIX [NOPOIaxX
OPpEeHAaXHBEe TYHHEJM IONyCKaeTcs
OCTAaBJIATb He3aKpeIllJIeHHBIMU

7. Ipu nnmHe 6Gojee 200 M OOJDKHEL
npenycMaTpMBaTHLCHA HUIM—yOexuia
Brmie nomomBe Ha 0,5 M uepes
xkaxzgele 100 M B wWaxMaTHOM [IOPAIKE

CkBaXMHHBI IOPEHAaxX:
BEPTUKAaJIbHEE
BOCXOIAMME
CKBaXMHB

BEpPTUKAJIbHBEIE
HMUCXOoIOgume
CKBAaXMHBI

POpMSOHTaHbHHe
1 cJabOoHAKJIOHHEE
CKBAXMHEI

JIyJueBble
(ropm30OHTAJILHEE,
BepTHUKAaJIbHEE

I HAKJIOHHEIE
CKBAaXWMHBIL)

Hanmume HECKOJIbKUX
BOIOHOCHEBIX
TOPMBOHTOB

1. Hamnuuwme
HEeCKOJIBKMX BOIOO—
HOCHBEIX T'OPM30OHTOB
2. PacrnoJjioxeHue HMXe
TUIPOTEXHUUECKOT'O
TYHHEeJId I1JIaCTOB

c BoJabuon
BOIOIPOHULIAEMOCTHIO
VI He3HAauUTeJIbHBEMMU
HanopaMu I'PYHTOBBIX
BOI: cucTeMa
CKBaxXuH, Ipopesanimx
IOPEHUPYEMBI MaCCUB
Y HMXeJIeXalmm
IIPOHMLIAEMBIM IJIacT,
CHUXaeT CBOOOIOHYI
[IOBEPXHOCTb
TPYHTOBEIX BOI (MM
"X [Ibe30MEeTPUUECKYI
IIOBEPXHOCThH)
CrioMcTEIE MOPOMOH

C KpyToIlalanlyMu
JacTaMu.
MaxkcuMaJibHEM 2bdexrT
OOCTHUTAEeTCs, €CJNU
OPEeHBl PaCIlOJIOXEHE
HOPMAaJIbHO K IJlacTaM
Ilpr HosibmoM OOBeMe
BOIOOHACHIIEHHOM
IIOPOIE

1. YcTea CKBaXMuH IOOJIKHEBL OBITb
OOCTYIIHEL IJIS OCMOTPAa, MOHTAXHO-—
IOEMOHTAaXHEIX paboT M M3MepeHUs
mnebuTa M Hanopa

2. YCTbsa CKBaXWH, HalpaBJIEHHBIX
HAKJIOHHO WMJIM BEPTUKAJIBHO BHUSI,
IOOJIXHEL OBITH HAaNEXHO NPelOoXPaHEeHH
OT MONalaHMs B HUX IOBEPXHOCTHBIX
BOIO ¥ IIOCTOPOHHMX IIPEeIMETOB

3. InuHYy CKBaxXuH CJenyeT
npuHyuMaTe no 100 M, IouameTp
CKBAaXMHE — B IIpeneyax

50 - 150 Mm

4. Hepaboumue ydacCTKM CKBaxXUH,
npoxognsaumye B CJabex HOpOonax,
HeOoOXOOMMO 3aKpelyiaTh 060CaIHBIMU
TpybaMmu (M3 HepxaBewouweM cTanu,
YYyTYHHBEIMM, acOOLIeMEHTHEIMY,
[1JIaCTMAaCCOBEIMM )

5. JlyueBHEe CKBaXMHE OypATCH

B BUIEe IydYkKa WJIM BeepooObpasHO

M3 CHIelMasyIbHEIX HM’I, KaMep ¥ MaxT
WJIM HENOCPEeINCTBEHHO M3 BHPAOOTKM
TyHHEeJIen

IinypoBO¥ IOpeHax

g pasrpysKu
oBmeJyIoK TYHHEJIeM OT
OaBJIEHUS PpyHTOBHX
BOI

1. BHIIOJIHSAETCH B BUIE CUCTEME
mnypos amaMeTrpoM 50 - 100 mm
u HHMHOﬁ B HECKOJIBKO METPOB
2. [py paBHOMEPHOM
TPEUMHOBATOCTM INOPOXNE MITYPH
NpoOypMBATCA HOPMaJIbHO

K IIOBEPXHOCTU OOOEJIKU

3. [Ipu HEepPaBHOMEPHOM
TPEWMHOBATOCTM (CJIOMCTOCTH)




Y OMIIbTPAUMOHHOM aHM30TPONUN
IIOPOIEl WIIYPH CJlenyeT
OPMEHTMPOBATE C yYeTOM D3BTUX
ocobeHHOCTEM

TpyOUaTEl OpeHax
(IpOOOJNbBHEI,
IIOIIePEeyYHE,
KOMOVHMPOBAHHEI)

1. KoHTakT OETOHHEIX
(xes1e300eTOHHEIX)
oBbOeJsIoK C NOpOnou
UV MeTaJlJIndeCKOM
OBNIMLIOBKOM

2. BHyTpu OETOHHEIX
(xxes1e300eTOHHEIX)
obmeJsiok

BLINOJIHAKTCS B BUIE:
UMIMHOPUYECKUX IIOJIOCTEMN,
Ccos3IaBaeMbX M3BJIeKaeMbIMM
nojiocreobpasoBaTesiaMU
nepdopMpOBaHHEX TPyDO, OOMOTAaHHEX
CTEKJIOTKaHIMM, WIM TpyD U3
IIOPMUCTOTO MaTepuaja, OCTaBJIgEMBIX
B obOOeJsIkax CKBaXmMH, NPOOYyPEHHBIX
B OeToOHe

JIEHTOUHHM IOpeHax
(IpOOOJBHEI,
IIOIIEPEYHBIN)

BesHanopHele TYyHHEIN

1. BHIIOJIHAETCSH Ha KOHTAKTE
IopOoIEl C OOIeJIKOM B BUIOE
[IOJIOCTEM, BallOJIHEHHEX

OuIIb TPpyOILMM MaTepMraJioM: IIE€CKOM,
rpaBueM, mebHeM, CTEeKJIOBATOM,
mJIakKOBaTOM, [IOPUCTHEIM OE€TOHOM
(cOOPHBIM MJIM MOHOJIMTHBEIM) .
Baxymme Ojsa HOpMCTOro OeToHa
(ueMeHT, OMTYM, [IOJIMMEPHEE
CMOJIBI) IOJDXKHBI Ha3HAadYaTbCH

B 3aBUCUMOCTHU OT XUMUUECKOI'O
cocTaBa I'PYHTOBOM BOIE

2. PasmemaeTcs B Iopole B
creuMaJibHEIX HUax (wmrpadtax,
KaHaBax, TpPAHWEAX) WM B
npermejiax cedueHUd OOIEJIKM TYyHHEJS
3. IpuckaJibHBE JIEHTOUHHE IPEHE
BEITIOJIHAITCA C MCIIOJIB30OBAHMEM
PE3SMHOBEIX JIEHT WMJIN TUMOKMUX
IIJIaCTMaCCOBHX HepdOopUPOBaHHEIX
Tpy® (B MecTax KPYTHIX [IOBOPOTOB
”n U3rMboOB IOpeH - TOQPMPOBAaHHBIX
Tpy©O) , MNPUKPBITHX UJIAaKOBAaTHBM
KOBPOM M IIPMXaTBHX K CKalJle
CeTKOM, BaKpeIlJIeHHOM
creuMaJibHEIMM aHKepaMmu. g
3alMTE UJIaKOBATHOI'O KOBpa

OT MEeXaHMYEeCKOT'O BO3IOeMCTBUSA
OeTOHHOM cMecHu (HaOpe3r-0eToHA)
ero cJjenyeT MNOKPHBATH
XJIOPBUHUIIOBOM IIJIEHKOM

CHJIOIHOM OpeHax

YCTONMUYMBEIE [NOPOIH,
XapaKTepusyeMele
YMEPEHHOM
BOOONPOHULIAEMOCTHIO

BrinosiHdeTCcda B BUIE:
IPOCJIOEK M3 OMIbTpyoWEeIro
MaTepualia (Iecok, I'paBul,
mebeHb, NOPUCTHM OeTOH,
mjakoBaTa, CTekjoBaTa ¥ T.I.),
PAaCIOJIOKEHHEIX [IO0 KOHTAKTY
obmesik1 C IOPOIOoM;
[IOJIOCTEN MexIOy I1OpOIOoM

M HeHecyleM (OeKopaTMBHOM)
OOJIMLIOBKOM;

OTKPBITOM HeOOJIML,OBAHHOM
I[IOBEPXHOCTM IIOPOIH

IpeHax B BUIOE
Pa3TPy30UHEIX
OTBEPCTUN
(KOPOTKMX WITYPOB)

1. g pa3rpy3kKHu
oBmeJyIoK TYHHEJIeM OT
OaBJIEHWMS I‘pyHTOBbIX
BOI, OPTIaHMB30BAHHOTO

BRHIIOJIHSAETCS B BUIE OTBEPCTUM,
pazbypuBaeMelx B obOmeske

C 3armjyOJieHMeM B HOPOIYy

Ha 50 - 60 cm. [Ipu HaIUUUK




B OOmeJjyike TyHHeJd X OTBOIAa B MecCcTax MEeTAaJINIMYECKOM OOBJIMLIOBKMU

MOKPHBIX IISTEH pasTpy304YHEle OTBEPCTUSI

n Teuel, PacCCBepJIMBAITCA C HEKOTOPHIM
OOHaApPYyXMBAEMEIX BO 3aryybJjieHueM B OeTOH oOOIneJsiku,
BPEMs DKCIIJIyaTalun IIOCJIE YEeTO 3aBapMBAKTCS B
TYHHeJIS npenesiax TOJIUMHE OOJIMLIOBKM

2. Ina pasTrpy3Ku

MeTaJlIJIMYEe CKUX

OONMLIOBOK B HAIOPHHIX
TYHHEJIAX INPU UX
OINOPOXHEHUN

3. Hpn
MaJIOIIPOHMIaEMBIX
CKaJIbHHIX IOoponax

KoMOMHMpPOBAaHHEIE [Ipy pa3iIMuuM yCJIOBUM |B 3aBMCHUMOCTM OT I'€OJIOTMUECKUX,
OpeHaxXM NIPMMEHEHMA PasHEX TUIPOTEOJIOTUYECKMX YCJIOBUN,
TUIIOB OPEHAaXHBIX a TaKXe KOHCTPYKTMBHEIX
cucrem (cm. 9.5) OCOOEeHHOCTEeM TYyHHeJd
Ha Tpacce TyHHeJda Ha PAas3JIMYHHIX €U0 ydacTKax

IIPVMMEHAKTCA COOTBETCTBYKIVE TUIIEL
IOPEHaXHBIX CUCTEM

9.6. B cayyasax, Korga npu HopmanbHOM paboTe HANOPHOrO FMAPOTEXHMYECKOrO TyHHENs He
TpebyeTca pasrpyska 0b64enKku OT AaB/eHMA FPYHTOBbLIX BOA, @ pa3rpy3Ka ApeHaxem Heobxoanma npwm
OMOPOKHEHUU TYHHENA, cneayeT NPUMEHATb Perynpyembiii ApeHark, KOTOpblA MOMKET BbINOJAHATLCS,
Hanpumep, B BUAE:

3a[IBUXKEK, YCTPaMBaeMblX Ha KOJINEKTOPHbIX Tpybax, B MecTax, AOCTYMHbIX ANA OCMOTpPa Wau
KOHTpO/1A B 11060 Nepuog akcnayataumu;

aBTOMATUYECKMX 06PATHBIX KNAaNaHOB, OTKPbIBAKOLLMXCA NOA, AaB€HWMEM FPYHTOBOM BOAbI.

Ona yBennyeHUs HaLEeXXHOCTU CBOEBPEMEHHOTO OTKPbITUS W 3aKPbITUSA 3a4BUMKEK ApeHaka
uenecoobpasHo ynpaB/ieHME UMW  ABTOMATU3MPOBATb, CONOKMPOBAB  3NEKTPOMEXAaHUYECKUM
ynpasaeHuem ¢ paboToi 3aTBOPOB MMAPOTEXHUYECKOTO TYHHENS.

9.7. Ana ocMOTpa M PEMOHTA ApeHaxKei (Hanpumep, 3ameHbl PUAbLTPOB) HEOBXOAMMO, rae 3TO
BO3MOXHO, NpeaycMaTpuBaTb YCTPOMCTBO CMOTPOBbLIX KOMOAUEB, Na30B, JOKOB U T.M. UAU AenaTb
OPEHAXKM NPOXOANMbIMMU.

9.8. [ipeHakn cneayeT NPOEKTUPOBATL TaK, YTOObI MCKAOUYNTL BO3SMOXKHOCTb 3aMepP3aHNA BoAbl B
HWUX U B BOLOOTBOAHbIX YCTPOMCTBAX.

9.9. B celiCMUYECKMX paOHax ApPeHaXKHble YCTPOMCTBA HEOOXOAMMO MPOEKTUPOBATb C YyYETOM
TpebosaHuii CMN 14.13330.

9.10. MpodunnbTpoBaBLUAACA B APEHANKN BOAA MOXKET OTBOAMUTLCA:

BHYTPb BOAOMNPOBOAALLENO TYHHENSA;

CaMOTEKOM Ha AHEBHYO NOBEPXHOCTb;

B HMXEPaCMOoJIOXKEeHHble BOAOMNPOHMLL@EMbIE BOLOHOCHbIE NAACTbI;

OTKAYKOM Hacocamm.

9.11. BbinycK ApeHaxHOoM BOAbl BHYTPb IMAPOTEXHUYECKUX TYHHENEN [ONYCTUM Npu cobatogeHnm
cnefyrowmx yC/1I0BUNA:

BHYTPEHHMI HanNop B TyHHese He NPEeBOCXOANT MUHUMAJIbHOTO Hanopa rpyHTOBbIX BOA;

OTCYTCTBYET OMaCHOCTb 3arpA3HEeHMs TPaAHCNOPTUPYEMOM MO TyHHEN0 BOAbl BPeAHbIMU
NPOAYKTaMM BblLLEea4MBaHUA TOPHbIX MOPOA;

CKOPOCTb BOAbl B TYHHENE M KOHCTPYKLMA BbIMYCKOB MCK/OYAIOT BO3MOXHOCTb BO3HUKHOBEHMSA
KaBUTaLUW;

nepegaya ny/bCauMOHHOTO AaB/IEHMA NOTOKA B APEHAXKM He NPeaCTaBAAET g5 HUX ONACHOCTMY;

3amep3aHue BoAbl B TYHHENE HE NPUBOAUT K HApyLWeHMIO paboTbl ApeHarka.

9.12. OTBOA, BOABI HAa OHEBHYIO MOBEPXHOCTb CAeAyeT MPOM3BOAWUTb Ha YY4aCTKM MECTHOCTM, C
KOTOPbIX HEBO3MOXHa NOAMNUTKA FPYHTOBbIX BOA, B PallOHe APEHUPYEMOTO COOPYKEHMUS.



Mpy HanMuMmM BCcnomoraTesibHbIX BbIPabOTOK, yCTpanBaeMbix Ha Nepuog, CTPOUTENbCTBA, CieayeT
paccmaTpmMBaTb BO3MOXHOCTb MX MCMO/b30BaHMA AN OTBOAA FPYHTOBbIX BOA.

9.13. Cbpoc gpeHakHON BOAbl B HUMKEPACTONOXKEHHbIE MAACTbl MOPOAbl AONYCKAETCA, ECAN OHU
MMeOT [0CTATOYHYIO MOrOWAOWY CNOCOBHOCTb, U AOMNOAHUTENbHAA NOAMNWTKA MAacTa He Bbl3oBeT
oTpuLaTeNbHbIX MOCAeACTBMI (HAanpumep, 3arpA3HEHMA MOA3EMHbIX BOJ, CO343HWUA CO BPEMEHEM
noAnopa NoA3emHbIX BoA).

9.14. OTKayKka [ApeHarKHOM BoAbl HAacocamu [AOMYCKaeTcA MpU HEBO3MOXKHOCTM obecneyeHus
CaMOTEYHOro 0TBOAA M/IN NEePENyCKa B HUXKeNexKallme nnacTbl.

9.15. MpoaonbHbIN NPpodUb APEHANKHbBIX U BOAOOTBOAHbIX BbIpabOTOK pekomeHayeTcA Ha3HayvaTb
C TaKMM pacyeTom, 4Tobbl BOAA NO HUM CTEKANa CAMOTEKOM B MOHUMKEHHble mecTa penbeda.

9.16. Y nopTanos BOAOOTBOAHbIX (ApEHAXKHbIX) TYHHENel cnenyeT NpeaycMaTpUBaTh 3arpaxaeHuma
c BopoTamu (aBepsmu) M (B HEoBXOAMMbIX C/lydyasx) MOMELLEHMA ANA XpaHeHus obopyaoBaHus,
CBA3AHHOIO C 3KCMN/yaTaumen STUX TYHHeNEeN U NPOBeAEHUEM HATYPHbIX HAbAOAEHUN.

LlemeHTauma B rMAPOTEXHUYECKUX TYHHENAX

9.17. UemeHTauua B ruapoTeXHUYECKMX TYHHeNAX NPOU3BOAMTCA C LLebio:

NPOTUBOGUIbTPALMOHHOIO YNIOTHEHMA FOPHbIX MOPOL BOKPYT TYHHEA B 30HE 3a4aHHOM rnybuHbI
MHBbEKUUM (NPOTUBODUNBTPALMOHHAA LeMeHTaums);

YMEHbLUEHWUS TMAPOCTAaTUUYECKOTO AABNEHUS NOA3EMHbIX BOA Ha 06E/KY TYHHENA U YMEHbLUEHUS
dUNbTPALMOHHBIX NOTEPb BOAbI Yepes3 064e/Ky B OKpy:Katowme TYHHENb NOPOAbI;

CO34aHUA B OMpefeneHHON 30He BOKPYr TYHHeNa npefBapuTesibHOro ob6yKatus nopos nytem
NPMMEHEHNA NOBbIWEHHbIX MHbEKLIMOHHbIX AaBAEHWUN;

npeaoxpaHeHns Nopog oT XMMMUUYECKON U mexaHudyeckol cyddosmm, KoTopble MoryT HabaoaaTbes
npu HaAnYyMM B NOPOLAX PACTBOPMMbIX MUHEPasioB (rMMc, aHrIMAPUT, KAMeHHan Conb U Ap.) Uan npu
HanM4YMM Nopoa, NOAAAIOLWMXCA PACTBOPEHMUIO, KaK, Hanpumep, U3BECTHAKWU, aprunnnTtbl, FMUHUCTbIE
CNaHupl.

C nomouwpto NPoTMBOGUABTPALMOHHON 3aBECbl, PACMOIOMKEHHOW BOKPYr TYHHENs, MOHO
NPaKTUYECKM NOJIHOCTbIO NPErpaanTb NYTU ABUKEHMA K HEMY FPYHTOBbIX BOA,

9.18. Mpu NPOEKTUPOBAHUM MNPOTUBOPU/ILTPALMOHHBIX 33aBEC HEOOXOAMMO YYMUTbIBATb, YTO
Hambosbluee CHUKEHME AeNPecCMOHHON NOBEPXHOCTU NOJIyYaeTcA NpM COBMECTHOM AeNCTBUMN 3aBECHI U
ApeHaxka. [lpeHax npuv 3TOM A0/XKEeH pacnonaratbCA Yy 3alULAemMOoro TyYHHeNnda WA mexay HUM ur
3aBeCoM.

9.19. B rMApPOTEXHUMYECKUX TYHHENAX, CHAbMKEeHHbIX CUCTEMOM JApeHarka, CKBaXKMHbl AnA
LemMeHTaumMmn (ecnm nocneaHAs BbIMNOJNHAETCA MOCAe YCTPOWCTBA ApeHarka) AOJIXKHbl pacrnonaraTbcs C
TaKMM pacyeTom, YTobbl B NpoLecce LLemeHTauum bbiia UCKAOYEHA BO3MOMXKHOCTb 3aOUBKM ApeHaka, nin
npeaycmaTpuBaTbCA BCMOMOraTe/ibHble 3alMUTHbIE 3/IEMEHTbI, NpeaoTBpallatolme 3abuBKy ApeHaxka
uemeHTOM. B npouecce uemMeHTauMn peKoMeHAyeTCA MNPOMbIBATb ApPEHaK, ecanM 3TO0 MO3BONAKT
KOHCTPYKLMWN ApeHaXa 1 TyHHena. LlemeHTaums nocne yCcTponcTea ApeHaka MOXKeT Npon3BoANTbCA NPU
0cobom 060CHOBaAHUM.

9.20. PaboTbl No nNpoTMBOOUALTPALMOHHON LEMEHTaUuMM cneayeT BbINONHATb [0 MOCTaHOBKM
TYHHeNA nog, Hanop.

9.21. JaBneHne HarHeTaHWs Npwu BbIMNOJHEHUN MPOTUBOPUILTPALMOHHON LLEMEHTaALMU AO/IKHO
Ha3HayaTbCA C MpeBbllEHWEM [AaB/ieHMA TPYHTOBbIX BoA, Habntogatoweroca BO Bpemsa NPoBeAeHUN
LEeMeHTaLMOHHbIX paborT.

9.22. [onyctumblie cpegHue rpagumeHTbl Hanopa Juon B 30HE NPOTUBOPUILTPALMOHHOWN

UeMEeHTaUMM B 33aBMCMMOCTM OT nepenaga Hamopa H B 3ToW 30He, ee BOAOMPOHULLAEMOCTH,
XapaKTepusyemon yaesbHbIM BOAOMOMNOWEHMEM ¢ (M COOTBETCTBYHOLWMM €My KO3IPPULMEHTOM
dunbTpauum k), cnegyet npuHMMaThL He Bbosiee 3HaYeHUIM, NPUBOAUMBIX B Tabauue 4.

MpumeyaHua

1. JaHHble TabaumLbl 4 OTHOCATCA K LLEMEHTHbIM PAacTBOPAM B CKa/fibHOM Nopoae.

2. Mog TepmuHOM "30Ha MNPOTUBOPUNBLTPALMOHHOM LeMeHTauun" mnoHnumaetcs obbem
3aLLeMeHTUPOBAHHOM NOPOAbI B Npeaeiax NPOEKTHOIo O4YEePTAHMA 30HbI LleMeHTaLmu.



3. Tog cpegHUM TpaanMeHTOM Hanopa MNOHWMMaeTCA OTHOWeHMe noTepu Hanopa B 30HE
HpOTMBOd)MﬂpraLLMOHHOVI UuemMmeHTaunun K TonwmHe 3TOM 30Hbl.

4. B uemeHTaumm, 3aMKHYTOﬁ BOKpyYr TYyHHEnNA, MaKCUManbHbIM rpagueHT Hanopa ‘]max Ha

BHYTPEHHEM KOHType 30Hbl LUeMeHTauuu paspellaeTcd NpUMHMMaTh B ABa pasa 6onblue cpeaHero
rpagneHTa. MakcMmanbHbIN rpaguMeHT onpeaensatoT no ¢opmyne

J i =ﬂ/ln5,(1)
r r

raer, R - paanycbl COOTBETCTBEHHO BHYTPEHHEro M BHELWHEro KOHTYpPa LeMeHTauuu.

Tabnuua 4
H, M [Ipy obecrneyeHMM IIJIOTHOCTU [Ipn IOy C TUMEIN
(BOOONPOHMIIAEMOCTH) BOHEL xondduLMeHTE CpPenoHUM T'PaIMeHT
LIEMEeHTauMM C yIeJbHBM bunpTpaumm k, J
BOIOOINOTJIOMEHUEM d, M/cyT, He OoJee nom

JI/MUH X M2, He Bojee

Menee 30 0,05 0,05 10
Or 30 mo 100 0,03 0,03 15
Bosee 100 0,01 0,01 20

9.23. Ecnm K uemeHTauum npeavsasasetcs TpeboBaHMe 3awuTbl 064€N0K OT arpeccMBHOro
BO3LENCTBMA FPYHTOBbIX BOA, WMAW 3alWMTbl OT GUALTPALMM B PaAcTBOPUMBIX NOPOAAX, TO yaesbHoe
BOAOMNOr/IOWEHNe He AO/IKHO BbiTb 60nee 0,01 n/MUH x M2.

MNpumeHeHne Ha obasatenbHoi ocHoBe pasgena 10 obecneumBaeT cobnlogeHne TpeboBaHWUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-®3 "TexHUuyecKuin pernameHT o 6e30nacHOCTM 34aHUA U

coopyeHuii" (MoctaHoBneHue MNpasuTtensctea PO o1 26.12.2014 N 1521).

10. HarpysKku, BO34eMCTBUA N UX COYETAHUA

10.1. HarpysKku, BO34eNCTBMA U UX COMETAHMA NPUHUMAIOTCS B COOTBETCTBUM C TpebosaHMamM CIl
58.13330, a Tak*e CI1 20.13330 n CIn 14.13330.

10.2. K nOCTOAHHbIM Harpy3kam 1 BO34eNCTBUAM OTHOCST:

ropHoe faBieHue;

BeC 064eNKu;

BO34EeMNCTBMA NPeABAPUTENBHOIO HAaNPAXKEHMA.

10.3. K BpeMeHHbIM AANUTEeNbHbIM HAarpy3Kkam OTHOCAT:

BHYTPEHHee [aBjeHue BOAbl B TyHHeAe NpPWU HOPMaJbHOM MNOAMOPHOM YpPOBHE BOAbl B
BOAOXPaHWINLLE;

[aBNeHne NoA3emMHbIX BOA,.

10.4. K KpaTKOBpEMEHHbIM Harpy3Kkam 1 Bo34,eNCTBUAM OTHOCAT:

NyAbCaLNOHHbIE COCTABAAIOLWME AAB/IEHMA MOTOKA BOAbI;

BHYTPEHHEe fJaBneHWe BOAbl, BO3HMKalOWee OT FMAPABAMYECKOrO yaapa MNpv HOPMAJSIbHOM
aKCnAyaTaumn TyHHenNs;

TemnepaTypHble KAMMaTUYeCcKue BO3LeNcTBus;

[aBNeHWE pacTBOpa Ha 064enKy Npu LemMeHTauuu;

AaB/ieHNe OT MeXaHM3MOB MpU NPOMN3BoACTBE PaborT.

10.5. K 0cobbIM Harpyskam 1 BO34eMNCTBUAM OTHOCAT:

cencMmyecKkue n B3pbiBHble BO34ENCTBUA;



BHYTPEHHee pfaBneHWe BOAbl B TyHHesne npu ¢GOPCUMPOBAHHOM MOAMNOPHOM YPOBHE B
BOAOXPAHW/MLLE UAN OT AeNCTBUA TMAPABANYECKOro yaapa npM NoJHOM cbpoce Harpysku;

YCUAUA, BO3HMKalOWMe BCAeACTBME WM3MEHEHMSA TemnepaTypbl, HabyxaHuMA M ycaaku 6eToHa,
NoN3y4yecTu rpyHTOB;

[aB/ieHNe pacTBopa Ha CTasibHYH 060/104KY NPU LLeMeHTaLMK;

[aB/IeHNE HA CTaNIbHYI0 060104KY OT CBEXKEYNOXKEHHOTO BETOHa3;

AaB/ieHNe r’MAPaBANYECKOrO UCMbITAHUA (ANA CTaNbHbIX 060104€eK).

10.6. B cTaTMYecKMx pacyeTax TYHHE/IbHbIX OOAENOK HarpyskuM W BO3LENCTBUMA HAONEKUT
NPUHMMATb B CAeAyoWNX COYeTaHUAX:

OCHOBHbIE, COCTaB/iAeMble M3 MOCTOAHHbIX, BPEMEHHbIX (4JUTENbHbIX M KPATKOBPEMEHHbIX)
HarpysoK 1 BO34encTBnii;

ocobble, cocTaBAsieMble U3 MOCTOSAHHbIX, BPEMEHHbIX (4UTENbHbIX, HEKOTOPbIX KPaTKOBPEMEHHbIX)
M OA4HOM M3 0COBbIX HAarPy30K U BO3AENCTBUA.

10.7. Harpy3ku 1 BO3aencTema cneayet NpUHMMaTb B Hanbonee Heb61aronpuaATHbLIX, HO BO3MOMKHbIX
COYEeTaHMAX OTAENbHO ANA CTPOUTE/IbHOIO, SKCMNYaTALMOHHOIO U PEMOHTHOIO NepMoaoB.

10.8. KoaddpuumeHTbl HaAEKHOCTM NO Harpyskam JY; npu pacyeTe obaenoK TyHHenew Ha

NPOYHOCTb M YCTOMYMBOCTb (NpeaeibHble COCTOAHUA NepPBOM rPyNMbl) credyeT NPMHUMaTL No Tabauue 5.

Tabnuua 5
Harpy3kmu M BO3IENCTBUSA Kosdpduumenr
HaIeXHOCTU
II0 HaTpy3KaM
TaMMma
f
BepTuKaJIbHOE TOPHOE IaBJIEHME :
OT BecCa I'PYHTOB IIpM CBOZOODpaszOBaHUU 1,5
OT BecCa BCe¥ TOoJilM TPYHTOB HaI TyHHEJIEM MM OT Beca 1,1 (0,9)
HAPYWEHHOM SOHH
T'opuB0OHTaAJIbHOE T'OPHOE HaBJIEHUE 1,2 (0,8)
Bec obmenku 1,2 (0,9)
BHYyTpeHHee IaBJIeHMEe BOIHE (C ydyeTOM I'MIOPaBJIMUECKOTO yIapa) 1,0
IaBiieHUEe :
nyJbCaluuM IOTOKa BOIBL 1,2
[IOIB3EMHEIX BOJI 1,1 (0,9)
pacTBOpa NPM LIEeMEHTALUN 1,2 (1,0)
OT MEexXaHM3MOB 1,2
[IpuMeuaHME . 3HaueHUs KO2bOMLIMEHTOB HaIEeXHOCTU 1o HarpyskKaM,
YKa3aHHEIE B CKOGKaX, OTHOCATCHA K CllyyasaM, KOoT'oa HpI/IMeHeHI/Ie MeHBUIEeT'O
3HaAUeHUs KODOOMUIMEHTOB NPUMBOIMUT K HEBHTOOHOMY CJydan BaTpPyXeHus oOIeJKu
TYHHEJIS .

Mpu pacyeTax No npenesbHbIM COCTOSSHUAM BTOPOMN rpynnbl KO3GOUUMEHT HAAEKHOCTM MO
Harpy3skam cienyeTt NpMHMMATL paBHbiM 1.

10.9. OnpepeneHne ropHOro AaBneHUA, A TaKXKe eCcTeCTBEHHOro HAnpAXeHHOro COCTOAHMA
rPYHTOBOro MaccvMBa HeobxoAMMo BbinonHATL cornacHo 10.10 - 10.17 u Ha OCHOBAHMWM OMbiTa
CTPOUTENbCTBA M 3KCNAYyaTaLUKN TYHHENEN B @aHANIOTUYHBIX MHXXEHEPHO-Te0/IOFMYECKUX YCIOBUAX.

lopHOe faBneHne JONycKaeTcA NPUHMMATbL PaBHbIM AaB/IEHMIO, OKAa3blIBAEMOMY MAcCoOW rpyHTa B
obbeme HapyLEHHOW 30Hbl, ONpeseneHHoN reopusnyeckMMmn U3SMepeHnamMu.

[na 6e3HanopHbIX TyHHenel | Knacca M HanopHbIX TyHHenel | u Il KnaccoB 3Ha4YeHMsA TOPHOro



AABAEHUA [OO/MKHbI 6bITb YTOUHEHbI Ha CTagumn paboyelt AOKYMEHTaUMM Ha OCHOBAHMM HATYPHbIX
nccnenoBaHUiA Ha YYacTKaX C XapaKTePHbIMUN MHXEHEPHO-TE0N0TMYECKUMU YCNOBUAMM.

10.10. HopmaTrBHOE BepTUKaAbHOE FOpPHOE AaBeHue B rpyHTax ¢ f < 4 npu paccTosHMM OT KPOBAU
BbIpabOTKM [0 [AHEBHOW MNOBEPXHOCTM 6oO/blie YABOEHHOW BbICOTbI CBoAa 06pyweHus cneayet
NPMHMMaATb PaBHbIM AABNEHMIO, OKa3blBAEMOMY MacCOi rPyHTOB B 06beme, OrpaHMYEeHHOM CBOZOM

O6pYLL|6HMFI. Mpn meHbEM 3al'ﬂy6ﬂeHMM TYHHENA TOpHOE AaBneHne NPpUHNMaeTCA paBHbIM OaB/1EHUIO
BCen TONLWWN TPYHTa Ha4 HUM.

10.11. HopmaTtneBHOe BeEpTUKA/IbHOE FOpPHOE AaBaeHue ngn, KH/Mm2, npu ceogoobpaszoBaHnn B

rpyHTax ¢ KoapdumumeHtom Kpenoctu f < 4 cnegyet onpeaenatb no popmyne
Jen = Bodh,, (2)

roe ,B - KO3OPULMEHT, NPUHMUMAEMbI B 3aBUCUMOCTU OT NpoJieTa BbipaboTKun b paBHbIM:

0,7 npu b <=5,5m; 1,0 - npu b >= 7,5 m; nutepnonauyment mexay 0,7 n 1,0 npn 5,5<b < 7,5 m;
£ - NNOTHOCTb FpyHTa, T/M3;

g=9,81~=10 m/c2;

hq - BblCOTa CBOAa O6pyLLIEHMFI, M; onpegenaeTca no d)opN\yne

bq - nponet cBoaa obpylieHnsa, m; onpegensertca no ¢opmyne

7

_ o P
bq—b+2htg 45 —E

h - BbicOTa BbIpaboTKK, M;
@ - KaXKyLWMINCs YyroN BHYTPEHHEro TPeHUsA ((0 = arctg f )

PacnpeaeneHne BepTUKasbHOrO FOPHOrO AABAEHUA MPUHUMAETCA PAaBHOMEPHbIM MO MPOseTy
TYHHENA.

10.12. HopmaTmBHOE BepPTUKANIbHOE FOPHOE AaBaeHue ngn , KH/m2, B rpyHTax ¢ f >= 4 cneayet

NPUHMMATb PaBHbIM [aB/IEHUIO TPYHTOB B 06bemMe HapyLeHHOW 30Hbl, YCTAHOBAEHHOM MO AaHHbIM
HaTYPHbIX UCCAEA0BaHWNM, @ NPU UX OTCYTCTBUM - Mo opmyne

Jen = Bogh,, (3)

roe hql = kab - TNy6VHa HapyLWEeHHOM 30HbI, M;

ka - KO3POULUMEHT, NPUHUMaeMbI No Tabanue 6 B 3aBUCUMOCTU OT TPELLLMHOBATOCTU NOPOA,

Tabnuua 6
Kosddbuumenr KonsdbduumenTt k npm nopomax
KpenocTtu rpyHTa f a
OUeHb cy1afoTpelmMHOBaA TEIX cpenHe- U
CcJ1aboTPEelMHOBA TEX (1,5 <=M < 5) CUJIBHOTPEWMHOBA TEIX

(M < 1,5) 5 (5 <= M < 30)



J J
4 0,2 0,25 0,3
Or 5 mo 8 0,1 0,2 0,25
10 u Bojee 0,05 0,1 0,15

PacnpeaeneHne BepTMKaNbHOIO rOPHOro AAaBAeHMA MO NposieTy 064e/KM NPUHNUMAETCA C YYETOM
HamnaacToBaHMA, CUCTEM TPELUMH U APYrMX 0COBeHHOCTeN rpyHTOBOro MaccuBea.
B oueHb cnaboTpelmHoBaTbIX rpyHTax npu rnybuHe HapylueHHOM 30Hbl 601ee 1,5 M HOpMaTUBHOE

BepTUKaNbHOE ropHoe AaB/ieHune ngn cnepyet ymeHbLluatb Ha 20%.
Mpu KombaltHOBOW NPOXOAKe 3HaYeHue ka JonycKkaeTtca ymeHbLlwaTtb Ha 30%.

10.13. HopmaTunBHOe ropusoHTanbHoe ropHoe gasnequne Jg,,, kKH/m2, cneayet onpesenats:

npw ceofoobpasoBaHum B rpyHTax f < 4 - no dopmyne
Oqn = pO(h, +0,5h) tg?| 45° —% ; (4)

npu 3arny6aeHun KpoBau mMeHee yABOEHHOM BbICOTbl cBoAa obpyweHua B rpyHTax ¢ f < 4 - no
dopmyne (4) c 3amMeHON YNCNEHHOTO 3HaYeHun hq Ha PaCcCTOAHME OT KPOBAM BbIPpabOTKM A0 AHEBHOM

MOBEPXHOCTM.

PacrnpeneneHne ropuM3oHTasbHOrO rOPHOro AaB/EHMA AO/MKHO 6biTb PaBHOMEPHbLIM MO BbiCOTE
obaenkn.

10.14. HopmaTMBHOE ropU30oHTaNbHOE rOPHOE AaBaeHue B cabo- U cpeaHeTpelLMHOBaTbIX IPYHTaxX
cf>=4npu BblcoTe TYHHENA MeHee 6 M I0NYyCKaeTcA He YUnTbIBaTb, @ NPU BbicoTe 6onee 6 M - onpeaenatb
M3 YC0BUA NPeebHOro paBHOBECUA OTAE/bHbIX CKaslbHbIX 6/10KOB, OTCEYEHHbIX TPELNHAMMU.

HopmaTuBHOE rOpM3OHTasIbHOE FOpPHOE AaB/eHWEe B CU/IbHOTPELLMHOBATLIX FPyHTax ¢ f >= 4
[O0NYCKaeTcA yunTbiBaTh No popmyne

Jgn = 0,100h . (5)

10.15. Ona BbipaboTOK rnyboKoro 3anoxeHus (cebiie 400 m) ropHoe pAaBneHue craeayer
onpeAensTb C y4eTOM NAACTUYECKOFO COCTOAHUA TPYHTOB U APYIUX Ceundruyecknx ABNEHUNA.

Mpy OTCYTCTBUM HEOBXOAMMBbIX AaHHbIX AOMYCKAETCA Ha HayaNbHbIX CTaAuMAX MPOEKTUPOBaHMUSA
BbIPabOTOK ryOOKOro 3a/0)KeHUs onpenenaTb rOPHOe AaB/ieHWE HAa OCHOBE OMblTa CTPOUTENbCTBA
TYHHENEeN B aHANOTNYHbIX UHXXEHEPHO-Te0I0TMYECKNX U TUAPOre0IONMYECKNX YCIOBUSAX.

10.16. B BblpaboTKax r1ybOKOro 3a/0XeHUA, PACNONOKEHHbIX B TAMHUCTBIX U ApYyrux cnabbix
royHtax ¢ f < 4, oKasblBalOWMX 3HAYMTE/IbHOE PABHOMEPHOE AAaB/IEHME HA KOHCTPYKLUMIO TyHHens,
Harpysky Ha obaenKky cnefnyeTt onpeaensato C YY4ETOM OXKUAAEMbIX CMELLEHUI TPYHTA 4O YCTPOMCTBa
BPeMeEHHOW Kpenu 1 NoAaT/IMBOCTM 3TOM Kpenu B COOTBETCTBUM ¢ TpebosaHmamm CMN 91.13330, a TaKkKe
noAaT/NBOCTM CaMol 06aeNKu.

10.17. Npu pacyete o6aeNKM FOpHOE AaBAEHME HEOBXOAMMO oNpeaenaTb MO XapaKTepPUCTUKaAM
FPYHTOB C YYeTOM YC/NOBWI 3KCNAyaTauuu (M3MEHeHMA CBOWMCTB MacCMBa TPYHTOB MpU  MX
BOAOHACbILLEHWNN).

10.18. Npu pacyeTe 064e10K HAMOPHbIX TYHHEJIEN, pacnolaraembiX B BOAOMNPOHMLAEMbIX FPYHTaX,
BK/IIOYEHWE B OLHO COYETaHWE HArpy3oK OT BHYTPEHHEro AaB/JeHUA BOAbl U HAPYKHOIO OaBJieHUsA
NoA3eMHbIX BOZ, He AO0MYyCKaeTcAa. B UCKAOUYMTENbHbLIX C/lyYasX, KOr4a BO BCEX BO3MOMKHbIX (BKtOYas
aBapuiiHble) 3KCMayaTaUMOHHbIX CUTYaUMAX FrapaHTUPOBAHO BCECTOPOHHEE PaBHOMEPHOE HapyKHoe
JaBneHue BOAbl HEMOCPeACTBEHHO Ha 066Ky, 0NYCKAaeTCA BKAOYATb B O4HO COMETAaHWE C BHYTPEHHUM
OaBNeHNeM MWHUMANIbHOE 3HAYeHWEe HapPYXHOro [AaB/eHMA MOA3EMHbIX BOZA C Ko3apduUMeHTOM



HaZeKHOCTM MO Harpyskam, pasHbim 1.

10.19. [aBneHune noAsemHbiXx BoA CAedyeT onpeaenatb Npu YCTaHOBMBLUEMCS YPOBHE BOAbl B
BOAOXPaHUNULLE C YYETOM CHUNKEHUA AaBNEHUA NOA3EMHbIX BOA, NPeAyCMOTPEHHbIMU ANA 3TUX Lenei
APeHaXKHbIMM YCTPOMCTBAMM U LEMEHTALMOHHbIMWN 3aBECaMMU.

10.20. Mpu  NPOEKTUPOBAHUM  TUAPOTEXHUYECKMX  TyHHeNel,  pacrnonaraembix B
MHOT0/IeTHEMEP3/IbIX FPYHTaxX, HEOBXOAMMO YYUTLIBATL BAMSAHUE U3MEHEHMWI TEMMNEPaTYyPHOro pexuma
FPYHTOB Ha MX HECYLLYO CMOCOBHOCTb, @ TaKKe YCTOMYMBOCTb M CONPOTUBAAEMOCTb FPYHTOB BHELUHUM
HarpysKkam.

11. OcHOBHbIe NONOXKEHMA NO pacyeTy 064enoK

11.1. Obgenkn rMapoTeEXHUYECKUX TyHHenen, cornacHo CI 58.13330, cnedyeT paccymTbiBaTh MO
MmeToay npesnesbHblX COCTOSHUN:

Nno Hecyuei cnocobHOCTN Ha MPOYHOCTb U B HEOOXOAUMBIX C/yYasX C MPOBEPKOM YCTOMUYMBOCTH
$OopMbl KOHCTPYKLMM (NpeaenbHble COCTOAHUA NepPBOW rpynnbl);

no o06pa3’oBaHUI0 TPELWMH (TPELLMHOCTOMKOCTHN), eCan TpewMHbl He AOMyCKalTcs, WaM no
PacKpbITUIO TPELLUH, ECIN PACKPbITUE UX AOMNYCTUMO MO YC/AOBUAM AOAFOBEYHOCTU 064ENKM TYHHENs,
COXPAHHOCTM FPYHTOBOIO MAacCMBa, a TaKKe No 3HAYEeHUIO GUABbTPALMOHHOIO pPacxosa BOAbl U3 TYHHEeNs
(NpepenbHble COCTOSHMA BTOPOW rpynnbi).

11.2. CeyeHna obaenok no npeaenbHbIM COCTOSHMAM MEPBOM M BTOPOM rpynn Heobxoanmo
paccuntbiBaTb B cooTBeTcTBMM ¢ CIM41.13330 1 CIM 16.13330.

11.3. Mpwn pacyeTax CceyYeHWUW TYHHENbHbIX 0OAENOK HeobxoAMMO BBOAWUTL Cheaylolime
KO3pPMUMNEHTDI:

KO3QPMUMEHTbI HAAEKHOCTU MO Ha3HAYeHMIO COOPYXKEHWA ), WU COYeTaHUi Harpysok J.,
npMHMmaemble cornacHo CI158.13330;
KoapduumeHT ycnosuii pabotbl Y., NPUHMMaAEMbld ANA 6ETOHHbLIX, >Kene3obeTOHHbIX W

cTanexxenesobeToHHbIX 064en0K no Tabauue 7, Ana ctanbHbix 060104eK - No Tabanue 8.

Tabnnua 7

O6nmenku KosdduumeHnt ycjoBur pa®OoTH
raMMa IIpM pacueTe
c
10 NpPEeneJIbHEIM COCTOSHMAM

II€PBOM TPYIMNH |BTOPOM T'PYIIIIL

BeToHHEIE (B TOM umMCJe M3 HaOpPHBT-0OeTOoHAa 1,0 0,9 (0,75)
M IIPeCCOBaHHOTO OeTOoHAa)

Xesezo0b6eToHHEIE (B TOM UMCJIe INpPelBapUTEJIbHO 1,1 1,3 (1,15)
HaOpsXeHHBE, U3 apMMPOBAHHOI'O HAOPE3I-0eTOHa
M XeJIe30TOPKPETHHE)

Crasnexesie300eTOHHEIE (IIpM pacueTe 0,9 -
Ha BHYTPEeHHee IaBJIeHME)

[IpuMeuaHye . 3HaueHMsa KoOROOMLIMEeHTOB, YyKa3aHHBE B CKoOKax, cJjenyer
IPUHYMATDH npu xkonddumeHTE YIOEeJIbHOTO oTnopa K < 2000 H/cwm3
o
(200 xrc/cM3), B TIpyHTax, [NOINBEPXEHHHX Cybdozmm, BHIIETAUMBAHMIO, a TakKxe
npu I'MOPOKAPOOHATHOM WEJIOUHOCTM BOIB-Cpemnsl MeHee 0,25 MT-3KB/JI.




Tabnuua 8

KoadpumumneHT ycnosui

paboTbl }, Npu coyeTaHnn
[asneHune YuacTku cTanbHbIX 060104eK HarpysoK

OCHOBHDbIX 0CobbIX

BHyTpeHHee Mpambie 0,75 (0,9) 1,0 (1,1)

dacoHHble 31eMeHTbI (KoNeHa 1 pa3BeTBNeHUA) 0,65 (0,75) 0,8 (0,9)

HapyKHoe Bce yyacTku

0,75 0,9

MpumeyaHua

1. 3HaueHuAa KoadpPuLUMeHTa ), YKa3aHHble B CKOBKaX, AOMKHbI IPUHUMATbCA:

a)  Ana  KOMBMHMPOBAHHbLIX  0064EM0K C  HapPYXHbIM  MOHOJIMTHbIM

KenesobetoHOM
(cTanexkenesobeToHHbIX);

6) AnA KOMBMHUPOBAHHbLIX O6MENOK C HapPyXHbIM MOHOAUTHbIM 6ETOHOM NpPU OAHOBPEMEHHOM
BbIMOJNHEHUN CNeAyOWMX YCNOBUN:

P, <0,15-107°K_;
-3 .
P, <107 pgh,, (scosa +sina),

rae P, - BHYyTpeHHee faBneHune BOAbI B HANOPHOM TyHHene, Ma;

h

@ - KpaTyaiillee paccTosHWe OT OCU TYHHeNs A0 NOBEPXHOCTU 3eMAK, M;
M= 0,7 - KO3PPMUMNEHT TPEHMA TPYHTA MO FPYHTY;
O/ - yron mexay HopmMasbto K MOBEPXHOCTU 3EM/IM U TOPU3OHTOM, Fpas;

K0 - K0addMUMEHT yaenbHoOro oTnopa rpyHta, H/cm3, onpegenaemsiii no 11.13;




B) Npu pacyeTe Ha BHYTPEHHEE AaB/ieHWe, eC/IM OTMNOP rPYHTa HE YYUTbIBAETCA.
2. Mpw ncnonb3osaHnn KoadduLmeHTa ¥, No gaHHOM Tabauue kosPpdULMEHT co4eTaHMIN HarpysoK ).

cnegyeT NPUHUMATL paBHbIm 1.

11.4. PacyeT 064eN10K NO HecyLwei CnoCObHOCTU cAeayeT BbIMONHATL HAa BO3MOXKHbIE Hanbonee He61aronpuATHbIE OCHOBHbIE M 0COObIE COYETAHMA PACHETHbIX
Harpy3oK ¢ NpMMEHEHMEM PaCYETHbIX XapaKTEPUCTUK MATEPUANOB 0BAENOK.

11.5. PacyeT 0b6aenok no o6pa3’oBaHUI0O U PACKPbITUIO TPELLMH AO/KEH OCYLEeCcTBAATbCA Ha OCHOBHblE COYETAaHWA HOPMATMBHbLIX HArpy3oK 6es3 yuyeta
rMApaBAMYECcKOro yaapa c NpUMeHEHMEM HOPMATUBHbIX XapaKTEPUCTUK MATePUanoB 06AeNOK.

11.6. PacyeT 064€/M10K rMAPOTEXHUYECKUX TYHHENEN BCeX TUMOB (BKAOYaA GpacoHHble YacTu KOMOUHUPOBAHHbLIX 064eM10K) cnesyeT BbINOAHATL C y4EeTOM
OTNOpa rPYHTOB. MICKNOUEHMA AOMNYCKAOTCA NPW PaCcroNoKEHUN TYHHENEN B CNabblx HEYCTOMUMBDLIX FPYHTaxX. [1py pacnonoKeHnn TyHHenen Ha rnybruHe meHee Tpex
AnameTpoB (NPONeTOB) HaA WeNbIroi CBoAa AaBaeHWe, NepesaBaeMoe Ha FPyHT 064e/1KOM TYHHEeNA, He fLO/1XKHO NPEeBbILLAaTh AaB/EHUA, OKa3blBaeMOTro BCE MacCoi
rPYHTa HaZ TYHHenem.

11.7. PacueTbl 064€10K r'MAPOTEXHUYECKUX TYHHENEN MOTYT BbINONAHATLCA METOAAMM CTPOUTENIbHOM MEXaHMKW, a TaKkKe MeToA4amMM MeXaHMKKU CMJIOLWHOM
cpegbl. B nocnegHem cnyyae cnegyet MCNONb30BaTb M3BECTHbIE YWUC/IEHHbIE METOAbl, MO3BO/AIOWME YyYeCTb C/I0XKHOE reosiorMyeckoe CTpoeHne OCHOBAHMS,
aHWU30TPONUIO U HEIMHEWHbIE CBOMCTBA MPYHTOBbIX MaTEPUanoB.

PacueT HeobxoaMmo BbINOAHATL B cooTBeTcTBMM € 10.4 1 10.5 Ha Kaxkaoe U3 covyeTaHuit Harpy3ok. CnoxeHue anop YCUANM OT OTAENbHbIX Harpysok ans
NoNy4eHUA CYMMapHOM 3Ntopbl He AOMYyCKaeTcA.

11.8. beToHHble 064e/1KN 6e3HaNOPHbIX TYHHEeNen cneayeT PacCYnTbiBaTb Ha MPOYHOCTb B MPEANO/IOKeHNM 0b6pa3oBaHMA B 064e/Ke NNaCTUYECKUX LWAPHUPOB
M NPOBEPATH Ha TPELLMHOCTOMKOCTb NO Npeses/ibHbIM COCTOAHUAM BTOPOW rpynnbl.

11.9. Npu pacyete 064e10K NO NpeaebHOMY COCTOAHUIO BTOPOM rpynnbl NPeAebHYO LWWUPUHY PACKPbITUA TPELMH 064e10K HanopHbIX M He3HAMOPHbIX
TyHHenel | v Il Knaccos cneayeT NpUHMMaTL No Tabaunue 9.

Tabnanua 9



PpaHMeHT HpeneanaH IMprHa PAaCKPETUA TpeurH, MM, M3 YCIJIIOBUA

HAIIOPOB BOXIH
B obmenke J IOOJITOBEUYHOCTM OeToHa IIpHu COXPAaHHOCTM apMaTypH IIPU
H| miopoxapOOHATHOM WEJIOUHOCTU CyMMapHOM KOHLEHTpaluM MOHOB
BOIBI-CPemsl, MI'—-3KB/JI Cl' m SO", Mmr/m
0,25 1 2 u 6oJee no 100 200 400 - 1000

HanopHbele TYyHHENM M HE3aTOIJIAeMble 4YacTu 6€3HaHOpHHX TyHHeﬂeﬁ P HaJIN4YUN
IIOO3EMHEIX BOIO

5 0,1 0,18 0,35 0,4 0,35 0,3
50 0,07 0,15 0,32 0,4 0,35 0,3
300 0,05 0,12 0,23 0,3 0,25 0,2

HezaronngeMele yacTu OOOeJIOK OE3HANOPHBIX TYHHEJIEM NPpM OTCYTCTBUM
MNOO3EMHEX BOJ

- He orpaHmMumBaeTCsH 0,2 0,15 0,1

[IpuMeuaHmsa
1. Bomom-cpemoy, onpenendwnuelr IOoJITOBEYHOCTL OeToHa M apMaTypsl B
obmesike, SABJIAKTCS:

npm H > H - BOIAa BHYTPM TyHHEJHd;
i el
npm H < H - nojgseMHas BoOIa.
i el
2. HOna TyHHesyieM III, IV KJIACCOB NpeleJibHblE 3HAUEeHMS PACKPHTUS TpEeUMH
cJjlenyeT IIPMHMMATbL COOTBeTCTBeHHO B 1,3 wm 1,6 pasa OojbumMmu, ueMm

3HaueHusd, [IpUBeNeHHEe B Tabjauile, HO He Oojee 0,5 MM.

11.10. TpagmeHT Hanopa JH B o0b6genkax MPUHMMAOT B 33aBMCMMOCTU OT KoaddUUMEeHTa

dunbTpaumm k rpyHTa:
Jy=1npmKk <107 cM/C;

— Hi__Hel

J
H h,

npn kK >107 cm/c,

roe Hi - BHYTPEHHWI Hanop BoAbl, M;
H

hk - ToNWMHa 064enKu, m.

e] - Hamop NoA3emHbIX BOA, M;

4 ) y
B untepsane 107 <K <107 sHauenme J,, onpesensetca uHtepnonaumeil.

11.11. nAa 3aTonnsemblx YyacTteir 064enoK 6e3HanopHbIX TYHHENEN MO YCI0BUAM A0OTOBEYHOCTH
6€eToHa 1 COXPaAHHOCTM apMaTypbl LWUMPMHA PACKPbITUA TPELWMH HE OrpaHMYNBAETCS.

11.12. CraTnuyeckme pacyeTbl 064e/I0K CnefyeT BbIMOJIHATL C YYETOM TpPeLMHOObpa3oBaHuA U
naacTMyeckux gepopmaumi:

0b6aenkn 6e3HanopHbIX TyHHEsNel W OMOPOXKHEHHbIX HAMOPHbIX TYHHesnel Mo npeaesibHbIM
COCTOAHMAM MEPBOMN U BTOPOM FPynN pacCYMTbIBAOT C YY4ETOM HKECTKOCTM BETOHHOIo ceyeHuns npu moayne

ynpyroctu 6etoHa B KoHcTpykumn E, =0,7E, ;



064eNKM HaMNOPHbIX TYHHE/NEeM Ha 3KCMAyaTauMOHHblE Harpysku Mo npeaesbHbiM COCTOAHMAM
NepBoit rpyNMbl PacCYMTBLIBAKOT C Y4ETOM XKECTKOCTM apmaTypHoro cevenmnsa E, = E_ .

Mo npeaenbHbIM COCTOSHUAM BTOPOM Trpynnbl OBAENKM HAMOPHbLIX TyHHenen caegyet
paccynTbIBaTD:

HETpeMMHOCTOﬁKMe - CY4ETOM XKECTKOCTKN apMaTypHOro ce4yeHuA Ek = Ea ;

TPELUMHOCTOIKME - C y4eTOM ecTKocTn 6etoHHoro ceyennsa npu E, =0,7E, .

11.13. PacueT 064e/10K TYHHE/NIEN C/ieyeT BbINONHATb C yY4ETOM B3aMMOAENCTBUA UX C TPYHTOBLIM
maccuBom. [lepopmMaLMOHHble CBOMCTBA FPYHTa XapaKTepusytoTca KosddULMEeHTOM yaenbHOro oTnopa

K0 UAn npueeaeHHbIM (3pPeKkTUBHbIM) Moaynem gedopmaumu rpyHTa Eq n KoadpuuneHTOM

MyaccoHa V . MpuBeaeHHbI Moaynb aedopmaLmm HeobxoanMmo onpesensiTb C y4eTOM HEOAHOPOLHOCTH
CBOMCTB rPYHTa OT €CTECTBEHHbIX WU TEXHOFEHHbIX MPUYUH (3aKpenneHue rPyHTOB LeMeHTauuen man
MHbIMM cnocobamu, NoABAEHNE HaPYLWEHHOW NPOXOAKOMN 30HbI U Ap.). 3HaYeHMA XapaKTePUCTUK FPYHTOB
cnepyeT onpeaenaTb C yY4eTOM MX CBOWCTB MPU BOAOHACHILLEHNN HAa OCHOBAHMM HATYPHbIX UCCef0BaHMUMA,

[Na HanopHbIX TYHHeNel KpyroBoro o4yepTaHuA, pacnosiaraembiX B OAHOPOAHbLIX M3OTPOMHbIX

rPYHTax, Mogynb AedopmaLmmn rpyHTa Eq AonyckaeTca onpegensaTts no popmyne
E, =K, (1+v), (6)

roe K0 = KI‘e - KO3 PULMEHT yaenbHOro oTrnopa rpyHTa, H/cm2;
K - KoadduumeHT oTnopa rpyHTa H/cm3;

I, - HapyXHbIl pagunyc ob6aenkn, cm.
[na TyHHenen, pacnonaraembix B aHM30TPOMHBIX FPYHTaX C OTHOLEHWeM moay e aedbopmaumm B

pa3Hbix HanpasaeHusax bonee 1,4, pacyeTbl HEOHXOAMMO BbINONHATL C Y4ETOM aHM3OTPONUM.
11.14. JedopmaumnOHHbIE XapaKTEPUCTUKN TPYHTOB K0 nam Eq ona TyHHenen | n Il Knaccos

cnefyet onpeaenAtb Ha XapaKTEPHbIX MHXEHepHO-reoNornyeckmMx yyacTKax Mo AaHHbIM HaTYPHbIX
nccnefoBaHUM, BbINOJHEHHbIX METOLOM HAMOPHbIX BbIPAabOTOK, C MOMOLLbIO YCTAHOBKW LLEHTPAIbHOMO
HarpyeHua (YLUH) n umnnHgpudeckoro ruapasnamyeckoro wramna (L), a TakKe WTamnos B COYETaHUU
C CEMCMOAKYCTUYECKMMM N MPECCUOMETPUYECKUMU METOLAMM.

Ona TyHHenen Il m IV KnaccoB Hag/ieXuT npeaycMaTpuBaTb HaATypHble UCC/IeA0BaHUSA
CeMCMOaKYCTUYECKMMU U  MPECCMOMETPUYECKMMU MeTogamu. JlonycKkaeTca TakkKe WCNo/b30BaTb
3HaYeHUA PUBNKO-MEXAHUYECKUX XaPaAKTEPUCTUK TPYHTOB, BbIABJAEHHbLIX NMPU MPOXOAKEe TyHHenen B
AQHAJIOTNYHBIX UHXXEHEePHO-reo10rMYecKmx yCioBmaAX.

11.15. Ona NPOEKTUPOBAHMUA rMAPOTEXHMYECKNX TYHHenemn, pacnonaraemblix B
MHOTO/IETHEMEP3ANbIX  TPYHTAX, HeobxoAMMO  onpeaenATb  3HadYeHUs  PU3NKO-MeXaHUYECKMX
XapaKTEPUCTUK FPYHTOB B MEP3/I0M U TaJIOM COCTOAHUAX.

11.16. jnA npeaBapuUTeNbHbIX PacyeToB 3HaueHua KoadduumeHTos yaenbHoro otnopa K ana

CNaboTpeLLMHOBATbIX FPYHTOB AOMYCKAETCA OnpeaensiTb N0 PUCYHKY 2 UM MO aHasIoram.
MpumeyaHue. B ouyeHb caboTpelmnHoBaTbix rpyHTax f <= 10, a TakKe npu KoMbaNHOBOM NpoxoaKe

TyHHens sHauenna K, nonyuenHble no pucyHky 2, cneayet ysennumnsats Ha 30%.
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PucyHok 2. I'padumk 3aBUCMMOCTM KO3ddMLUMEHTA K0

OT KoadduumMeHTa KpenocTu rpyHTa f gna TpewmnHoBaTbIX FPYHTOB

11.17. B pacyetax 064e10K TyHHeNnen HeobXoAMMO YYMTbIBAaTb COBMECTHYIO paboTy BpeMeHHOM
Kpenu c 064enKou.

11.18. MpM Ha3HA4Ye€HMU paCYETHOM Cxembl 06AenKU TyHHena U FPYHTOBOrO maccmsa creayet
Y4YMTbIBaTb NOC/AEL0BATENBHOCTb Pa3paboTKM rpyHTa U BO3BEAEHMA 31IEMEHTOB 064e/1KMN.

11.19. Mpwn napannenbHOM pPacroIOKEeHUN HECKONbKMX TyHHesel B pacyeTe o0b64enku Ha
NPOYHOCTb HEOBXOAMMO Y4YMTbIBaTb M3MEHEHMA HAMPSAKEHHOr0 COCTOAHWMA W MPOYHOCTHbLIX CBOMCTB
FPYHTOBOIrO MacCcMBa, BbI3BaHHbIX MPOXOAKOM COCEAHUX TYHHENEN.

11.20. PacyeT 6ETOHHbIX U }Kene30beTOHHbIX 064e/10K TYHHENe Ha TeMnepaTypHble BO34ENCTBUSA
cnefyeT BbIMONHATL NPW pacyeTHOM pasHocTn TemnepaTtyp 6onee 30 °C c ydeTomM HabyxaHWs M NON3YyYecTH
6eToHa.

11.21. Npu pacyeTe 064€10K HAMNOPHbIX M HE3HAMOPHbIX TYHHENEl NPOTUBOAABEHNE BOAbI B LUBAX
6ETOHMPOBAHMA U B CEUYEHUAX MEXAY WBAMM BETOHUPOBAHMA HE YUNTbIBAETCS.

B cyxux M BOAOHACLILEHHbIX, MPaKTUYECKN BOAOMPOHULAEMBIX TPYHTax C KoO3IpPMUMEHTOM

-3 o
bunbTpaymm K(b <10~ cM/C 1 Hanope nog3emHbIX BOA, HEe NPEBbILIAOLLEM BHYTPEHHMIA HANOP BOAbI

B TYHHe e, 3HaYeHne NPOTMBOAABNEHUA NOA3EMHbIX BOA, HA HETPELLMHOCTONKWE o6aenku P ponyckaetca
onpenensatb no popmyne

P=(H,-J,h)y,,

roe JH - rpaneHT Hanopa B 0baenke, onpeaensembiii no 11.10;
hk - TONWMHa 06aenKu;

Vs - KO3bPUUMEHT HAAEKHOCTU NO HarpysKkam, NPUHMMaemblit pasHbim 0,9.

11.22. ToNWMHY NOTKA U CTEH TyHHENA, NOABEPKEHHbIX BO34ENCTBUIO BJAEKOMbIX U B3BELUEHHbIX
HACoCOoB, cneAyeT Ha3HAYaTb C Y4ETOM BO3SMOXKHOCTU UCTUPaAHUA.

11.23. Mpyu NPOEKTUPOBAHNN BbICOKOHAMOPHbIX BOAOCOPOCHbIX TYHHEJIEN U UX 3aTBOPHbIX Kamep
HeobXxo4MMO NPOU3BOAUTL CleaylolMe pacyeTbl, CBA3aHHbIe C MPOTEKaHMEM BbICOKOCKOPOCTHOIO
NOTOKa:



no obecneyeHnIo KaBUTaLUMOHHOM 6€30MaCHOCTU COOPYIKEHUS;

no onpegeneHuio MMAPOANHAMUYECKUX HArpy3oK, XapaKTepusyemblX 3HaYeHMEM OcpedHeHHOW
rMAPOAMHAMMYECKOM Harpy3KKu, CTaLMOHAPHbIX M HECTAaLUMOHAPHbIX NY/JbCUPYHOLWMX HAarpy3oK, cTeneHun
Pa3BUTUA KaBUTaLUM NPY 06TEKAHUM NOTOKOM 3/1EMEHTOB KOHCTPYKLMIA U 3aTBOPOB;

MO OLEHKE AMHAMMUYECKMX HAMPAXKEHUI B 3/1IeMEHTAX KOHCTPYKLMY;

3aTBOPOB W CTa/IbHbIX 06/IMLLOBOK 3aTBOPHbIX KaMep Ha BbIHOC/IMBOCTb.

11.24. B HanopHbIX TyHHENsX, WUMeKLWMUX KPyrioe nonepeyHoe ceyeHue, Mpu OTHOLLIEHUU

BHYTPEHHero fasneHna K Koadduumenty yaensHoro otnopa, P/K_ <1/7 pacuer obgenkn Ha

NPOYHOCTb Ha AEeNCTBME BHYTPEHHEro AaB/JIEHUA MOMKHO He NPOU3BOAMTb, TAaK KAaK OHO MOSHOCTbIO
BOCMPUHUMAETCA FPYHTOM NpU yCA0BUKU cobatoaeHna TpeboBaHMA A0CTAaTOYHOCTM 3arnybneHna TyHHens.

11.25. Cunbl TPEHUSA M CUENNEHNA MEXAY TYHHENbHON 064€1KOM U FPYHTOM CAeayeT yYnTbiBaTb B
CNy4asAx, KOrga NPOEKTOM MpesycMaTpuBaOTCA MeponpuaTUs, obecneymBatoline HaZEeXHbIA KOHTaKT
06aenkn ¢ rpyHtom. Mpu 3TOM nepepaBaemble Ha FPYHT KacaTesibHble HAMNPAKEHWA He AOJIXKHbI
NpPeBbIWATb NpeAenibHble CABUratoLLME HaNPAXKEHUA AAA TPyHTa.

PacueTbl TyHHenel, pacnonaraembiX B CKaJibHbIX W MOJYCKa/NbHbIX MaccuBax, 0CAabneHHbIX
CMCTEMAMM TPELLMH, CreayeT, Kak NpaBuao, NpoBoANTb Ha 6ase GM3MYECKU HeMHENHbIX Mogenen
yyeTom daKTopa BpeMeHU (Peonormiyecknx CBOMCTB rpyHToB). B pacyeTax TyHHenel | Knacca cedeHnem
60 M2 1 6osiee HEOHBXOAMMO YYMTbIBATL AaHHble 006 M3MEHEHUM HanpAXKeHHO-AedOPMUPOBAHHOIO
COCTOAHMA TPYHTOBOrO MacCWBa, BbI3BAHHOrO MNOCNEA0BATENbHOCTLIO MPOXOAKM BbIPaboTKM U
BO3BEAEHMA 3/IEMEHTOB 064e/1KN.

Mpu 6AM3KOM nNapanie/ibHOM pPacrnofIoXKEeHUM HECKONIbKUX TyHHesielh B pacyeTe 064esiku Ha
MPOYHOCTb HEOBXOAMMO YYWUTbIBaTb W3MEHEHWUA HaMpPSAKEHHOro COCTOSHWA, MPOYHOCTHLIX WU
AedbopmMaLMOHHbIX CBOMCTB IPYHTOBOIrO MacCMBa, Bbi3BaHHbIE NPOXOAKON COCEAHMUX TYHHENEeN.

11.26. Mpwu pacyeTe 064€/1KN TYHHENA HA CEMCMUYECKME BO3AEMNCTBUS AONYCKAETC BO3MOXHOCTb
BO3HMKHOBEHUA MECTHbIX OCTAaTOYHbIX AedopMaumit (TPeLmH, CKON0B, CMELLEHWNI), He NPUBOSALLMX K
06pyLIEeHNIO YacTeln 0OAENKM U HE HapyLlaloWwmMX OOLLYI0 NPOYHOCTb U YCTOMYMBOCTb KOHCTPYKLUW.
YYyacTKM HapyLeHnsa 064e1Kn NOANEKAT BOCCTAHOBNEHMIO.

MpunoxkeHue A
(pekomenayemoe)

PACYET OBENIOK TYHHENEW MO NPEAENbHbIM COCTOAHUAM
NEPBOW rPYNMbl NPU NPEABAPUTENbLHbLIX PACHYETAX

A.1. PacyeT 6eTOHHbIX U Kee306eToHHbIX 064e/10K NPON3BOJIbHOrO OYepTaHumA

B pacyeTHOI cxeme, KaK NpaBuIo, NpeAnosaraeTca, YTo Harpy3Kkn, B TOM YMC/Ee U TOPHOE AaBNEHUE,
334aHbl, @ OTNOP FPYHTA ONpenenseTca Kak peakuma ynpyroro ocCHoBaHMA. Bo3moHble npocrteiiwne
pacyeTHble cxembl 0H64€/10K KaK CTEPXKHEBbIX CUCTEM B YNPYron cpefe ¢ OAHOCTOPOHHMMMU CBA3AMMU
NOKa3saHbl Ha pucyHKe A.1.
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PucyHoK A.1. PacyeTHble cxembl 064€10K TyHHeNel

PacyeT nNpoYHOCTM cAedyeT BbIMOJHATbL Ha pPacCYyeTHble Harpysku (c yyetom KoapoMUMEHTOB
HaZeXHOCTU MO Harpyskam) B COOTBETCTBUWU C TpeboBaHuaMK pasgena 10, ecTKoCTb NPUHUMATbL B
cooTseTcTBMM € 11.12, KoadpdpuumeHTbl OTNOpPa rpyHTa - B cootBeTcTBMm ¢ 11.13 n 11.16.

PacueT ceueHnit 064en0K 1 onpegeneHne HeobxoaMmon naowaam ce4eHma apmaTypbl Ag cneayet

npounssoauTs no ClM 41.13330.

A.2. PacueT cTanexene3obeToHHbIX, XeNne3obeTOHHbIX, apMUPOBAHHbIX HABPbI3r-6ETOHHbLIX U
KeNe30TOPKPEeTHbIX 064Ee/M0K HAMOPHbLIX TYHHENel KPYyroBoro o4vyepTaHMA Ha HayafibHbIX CTaguAx
NPOEKTUPOBAHUA

Ha HayanbHbIX CTaguAX MPOEKTUPOBAHUSA pPacyeT HAMOPHbIX TyHHeNei BbINOAHAETCA Mo
npubanKeHHbIM GOpMyam, KOTOpble Y4YMUTLIBAOT TOJIbKO BHYTPEHHee [JaB/eHWe, MOCTOAHHOE B
npeaenax cevyeHus.

Mnowaab ceyeHns paboyeit apmatypbl A, cM2, Ha 1 CM AAUHbBI TyHHeNs:

npu cobaoaeHnmn ycnosus

h > 7cKoriRs

. = (A.1)
! 7/Ic7npgre Es

onpepenserca no popmyne

— ynylcpwiri _ AESRV _ Kori
7R, R E

S S

A



B obuMuManbHOM TEeKCTe IOKYMEHTa, BUAMMO, A0oNyLleHa onevyaTka: umeeTca B Buay yciosue (A.1),
a He ycnosue (1).

npu HecoboaeHnn ycnosus (1) - no popmyne

— 7n7|c pwiri _ A%SRy . pghqzre

7R, R, 1007.R,’

A (A.3)

roe P, - pacyeTHoe BHyTpeHHee AaBieHue BOAbI C Y4ETOM rMApPaBANYECKOro yaapa B nepuos,
HOpMaibHOM 3KcnyaTaunm, MMa;

hqz - PaCcCToAHUE OT Wenbirn cBoAa TYyHHeNnA 40 NOBEPXHOCTU 3eM/TN, CM;

RS, ES - pacyeTHOEe COMPOTUBAEHME apPMATYPbl HA PACTAXKEHME U MOAY/1b YNPYroCTM apmMaTypbl,
MIla;
Ass - N/1I0WaAb CEYEHUA CTa/IbHOM 060/104KM, CM2, Ha 1 cM A/IMHBI TYHHenNs;

Ry - pacyeTHOe COMPOTUBJIEHME CTa/IbHOM 060104KK, NpuHUMaemoe no CIM 16.13330, MMa;

K

(4]

L - NNOTHOCTb FPYyHTa, Kr/cm3;

- K03 PULMEHT yaebHOro oTnopa rpyHTa, H/cm3;

Ver Vs 7ic - KO3bdULMEHTbI, NPUHUMaemble cornacHo 11.3.
Ecaun no dopmynam (A.2) unm (A.3) & < 0 (1.e. pacyeTHoIt apmaTypbl He TpebyeTca 1 BHyTpeHHee

AasneHne BOAbl NMOJIHOCTbHO BOCNPUHUMMAaETCA I'DYHTOM), cnegyetr NpuUHUMMATb 3HayveHue Ag no

MWHUMAJIbBHOMY NPOLLEHTY apMUPOBAHMA cornacHo 7.18.
A.3. PacyeT cTa/ibHbiX 060/104EK KOMOUHUPOBAHHbIX 064E/10K C HAPYKHbIM MOHOIMTHLIM 6ETOHOM
A.3.1. MapKu cTanun gas ctanbHbIX 0060104YEK U KOJEL, KECTKOCTU ciegyeT NPUHUMATL no Tabauue

Al
Tabnuua A.1
Mapka T'OCT TonumHa KaTeropusa cTanmM IOpU pacyeTHOU
cTanmu JIMCTOBOT'O TeMmneparype t, °C
npokaTa, MM
t >= -40 [-40 > t >= -50(-50 > t >= -65
Cr3T'nc T'OCT 14637 10 - 30 5 - -
T'OCT 380

Cr5T'nc TOCT 14637 10 - 30 2 - -

KoHcynpTaHTIIIOC : NIpUMeUYaHMue.

Bzamen T'OCT 19282-73 TIlocTaHoBJeHMeM T'occranmapra CCCP ot 28.09.1989

N 2972 ¢ 1 guBapsa 1991 roma BBezmeH B zmerctaue I'OCT 19281-89.

09orz T'OCT 19282 10 - 32 12 - -

o9rac TOCT 19282 10 - 60 12 13 15

10XCHIO TOCT 19282 10 - 40 12 13 15
[lpuMmeuaHMA




1. 3Hak "-" oO3BHauaeT, UYTO IHAHHY MapkKy CTajM OPpM yKa3aHHOM pacyYeTHOMU
TeMIlepaType IIPUMEHSATL He CJlelyeT.

2. Ipu Ha#nmexameM TEXHUKO-3KOHOMMUECKOM OOOCHOBAHUU OOonyCcKaeTcs
IIPMMEHATE CTaJlb OPYyI'MX MapoK.

A.3.2. CtanbHble 060104KK cneanyeT paccynTbiBaTb Ha AEVICTBMG BHYTPEHHEro AaB/sieHMA BOAbl B
TYHHENe, HapyXHOro AassieHnA noAa3emMHblX BOA4, PacCTBOpa (an LI,EMEHTaLI,VIM) N CBeXeynoxXeHHOoro
6eToHa c y4eTom TemMmnepaTypHbIX BO3,£|,el7ICTBMl\;1, a TaKXe Ha AEVICTBME CObCTBEHHOTO Beca U Harpysok ot
MEXaHNU3MOB NP MOHTaXXe 060/104KM. Mpw pacyeTe cTanbHbIX obonoyek ,D,EVICTBVIE FTOPHOro AaBneHunA He
YYUTbIBAETCA.

KoadpduumeHT HageKHOCTM MNo Harpyske ), KOIQOULMEHT HAAENKHOCTM MO Ha3HaYeHWIo
COOpYXKeHUa ¥, 1 KoadPULMEHT ycnoBumit paboTbl ), cneayeTt NpMHMMaThL cornacHo TpebosaHnam 10.8
nil.3.

MpumeyaHue. 3HaveHne KoapduumeHTa ycaosuii paboTtbl ¥, npuseneHbl Aaa pacyeTa CTaNbHbIX

obono4eK 6e3 yyeta MecTHbIX HanpPsKeHUN.

A.3.3. PacyeT Ha NPOYHOCTb CTa/IbHbIX 060/104EK CAeayeT BbINOMHATL N0 Gopmyne

7.R
Joi-0,0,+02 <L (aa)

n

npu 3aTOM HeO6XO,CI,MMO CO6!'IIO,£I,aTb ycnoBua:

X = ’ 7 — ’

Vn In

roe O,, O, - HOPMasibHble HaNpPAXeHWA COOTBETCTBEHHO B MOMNEPEYHOM U MPOA0/IbHOM CeYeHUAX
ob6onoukun, MMa;
R - pacueTHoe conpoTtusieHune, MMa, NnpMHMUMaeMoe Mpu pacyeTax Ha BHYTPeHHee AaBNAeHue C
RU
YYETOM OTNOpa rpyHTa paBHbIM ~—, @ NPU pacyeTax Ha BHYTpeHHee AasseHne 6e3 yyera oTnopa rpyHTa
u

M Ha Hapy»KHOE AaB/ieHue - Ry;

Ru ) Ry - pacyeTHble CONPOTUBNEHNA CTaNIN PACTAXKEHUIO, CKaTUIO, N3rnby, Ma, COOTBETCTBEHHO
No BpeMeHHOMY CONPOTUBNIEHMIO U NO Npeaeny Tekyyectn, npuHumaemsole no Cl 16.13330;

Yy - K03pOUUMEHT HaEKHOCTU AN1A SNEMEHTOB KOHCTPYKLMIA, PaCcCUMUTbIBA@MbIX Ha NPOYHOCTb NO
BPEMEHHOMY CONPOTUBAEHUIO, paBHbIn 1,3.

A.3.4. HopmanbHoe HanpsaxeHune O,, Mla, B Npofo/bHbIX ceYeHMAX 060104KN OT BHYTPEHHEro
AaBNeHus BoAbl ciesyeT onpeaensaTs No popmynam:

pwirm +arKor
(TZ: —
t+4,33-10°r K,

, (A.5)

roe P, - pacyeTHoe BHyTpeHHee AasneHve Bogpl, MMa;

I, - cpeaHnin pagnyc 060104KH, Cm;

t - TONWMHA CTEHKN 060JI0UKM, CM;



d, - pacyeTHbl1 paananbHbllii 3a30p Mexay 060104K0N 1 6eToHOM, CMm;

KOr - npuBedeHHbIn KoadduuMeHT yaenbHoro otnopa rpyHta, H/cm3, onpeaensemblit no
dopmyne
1
Kot = : (A.6)
1. r 1
) T A
Eb r-m Ko

I, - HapyXHbIli pagnyc 6eToHHOI 060MbI, CM;
Eb - MoAy/ib ynpyroctu 6etoHa, MMMa;

a 5 P
6) NPU OTCYTCTBUKU OTNOPaA NPYHTa Uan npun r_r 2 49 33 : 10 %
m

— pwi rm

O-Z
t

(A7)

A.3.5. PacyeTHbl1 pagmnanbHblil 3a30p mexay obosoukoin n betoHom a,, cm, ciedyert onpeaenatb

no popmyne

a =a,+a,+a.,,(A8)

roe &,,, 4,,, d,; - cocTaBaAllWMe PajgManbHOro 3a3opa COOTBETCTBEHHO OT TeMnepaTypHbIX
BO34eMNCTBMIN, ycaaKM BeToHa 1 NOA3YYeCTU FPyHTa, CM.

COCTaB/'IFIIOLU,yIO 3a30pa OT TemMnNepaTypHbIX BO3/.'l,el‘;1CTBMI\;I arl cnepyet onpegenatb No cbopmyne
-6
arl = 15’ 6 ) 10 rm (tmax - tmin) 4 (A9)

rpe U .. - Hanbonblas TemnepaTypa B TyHHENE NPU 3aN0NHUTENbHO LlemMeHTaumu, °C;
t .. - MMHUManbHas TemnepaTypa BOAbl UM BO3AyXa B TyHHene, °C.

CocraBnstouime 3as3opa OT ycagku 6etoHa d,, W NON3ydecTn rpyHta a.,, onpegensemble no

AaHHbIM MCCﬂeAOBaHMVi, cneayeT ydynTtbiBaTb TOIBKO NPU pacyHeETE Ha ocobble coyeTaHuA Harpys3okK.
[na npegsapuTenbHbIX pacyeToB AOMNYCKaeTcA NPUHUMATb

a =3-10""r_.(A.10)

A.3.6. HopmanbHoe HanpsaxeHue O,, Mla, B NpofoNbHbIX ceYeHUAX 060N0UKM OT HapyXHOro

OaBNeHUs cenyeT onpenenats no ¢popmyne

roe Pwe - pacyeTHOe HapyXHoe gasneHune, Mrla.

A.3.7. HopmanbHoe HanpaxeHne, Mla, B nonepeyHom cevyeHnr 060N104YKKN cneayeT onpeaensithb:
OT TeMnepaTypHbIX BO3AENCTBUI - N0 dopmyne



o, =—2,52t,, (A.12)

rae U, - pacueTHbil nepenag Temnepartyp, °C;

OT CTECHEeHMA nonepeyHoi gedbopmaunu - no popmyne
o,, =0,30,.(A.13)

A.3.8. PacuyeTHbIli nepenag TemnepaTtyp td cneayet onpeaenatb no popmynam:

NP NOBbIWEHMMW TEMNEPATYPbI

t, =t (A.14)

max tb ,min 7

NPV NOHUMKEHUN TeMmnepaTypsbl

td = tmin _tb,max ’ (A15)

rge t_, 1. - cooTBeTcTBEHHO HaWBO/bLIAA M HAMMEHbLIAsA TeMNepPaTypa BOAbl UM BO3AyXa B
TyHHene, °C;
tb’max , tb’min - COOTBETCTBEHHO HaMboNblIaa M HAMMeHbLIAA TemnepaTypa 060/104KM B Nepuos,

obetoHmnpoBaHus, °C.
A.3.9. MecTHble HanpsaXeHuWs, BO3HMKaOLWME B CTa/IbHOM 000/104Ke ¥ pebep KeCTKOCTH, a TaKKe B
MecTax nepesoma (nog yrnom He 6onee 10°), LoNyCcKaeTcA He YYUTbIBATD.

A.3.10. PacyeT Ha yCTOMYMBOCTb CTasIbHOM 060NI0HKM NPU AEACTBMU HapPYXKHOro AasneHuna P,
Ma, cheayeT BbINO/HATL N0 popmysie

<nm§

’n

Pue , (A.16)

roe P, - KpuTUYeckoe HapyHoe aasneHue, MMa;

é/ - KO3dPULUMEHT, NPUHUMAEMbIN o Tabanue A.2.

Tabanuya A.2
p r /tR 0,5 0,75 1 1,5 2 2,5
cr m yn
n3eTa 1 0,9 0,8 0,6 0,5 0,4

pcr rm
n

Mp >2,5 cneayet NpUHUMaTbL

yn

R, t

%C=rﬁ,MN)

m




rae Ryn - HOpMaTVIBHbIl\;I npeaen Tekyyectn ctanu, Mlla.

A.3.11. Kputnueckoe HapyKHoe gasBneHne npu oTCYTCTBMU KONeL, }KeCTKOCTU U Npu I’_ >2 (roel
m

- paccTosHWe MeXay KoNbLamu, CM) cneayet onpeaenatb no rpadukam Ha pucyHKe A.2. PaspeluaeTca
TaK¥Ke B 3TOM C/ly4yae BbIMOHATL PACYeT Ha YCTOMYMBOCTb NO CTaHAAPTHLIM Nporpammam Ha 3BM.

2 2
Per MITa (krc/em’) P MIla (xre/cm) P MITa (KT‘C/CMZ)
35035 = 35035 1 3,5(35)
3.0(30) 3.0 (30) 3,0 (30)
I
2,5(25) 2,5 (25) N 2,5 (25)NTH ,
R,,=230 MITa (2300 kre/em’) R, =310 MTTa (3100 Krc/cwg) LR R,w=450 MIla (4500 krc/cn’)
e 4+ 2
2,0 20) Wk 20 (20) [T 20 (ZO)E: t-
i TN i
) HH a s Ar 1 nd _ 5_". 4_
],5([5) i /4104 =0 1’5 (]5) ::: ,~/r—lo =0 LS (IS)"" r 10 =0
1 ¥m i Y m m
i 2 3 6 10 i2 3 6 10 23610
1,0(10) : 1,0(10) 1.0 (10) : -
0,5 (5) : 0.5 (5) L 0,5 (5)
1 1 1l
ELLRIREDL LRI 0 LT

0 0
50 75100125 150 175 200 225r,/t.cm 50 75 100 125 150 175 200 225, /tes SO 75 100 125 150 175 200 2251, /t.cm

( Ryn - HOPMaTMBHOE COMNPOTMB/IEHME MO Npeaeny TeKy4ecTu
ctanu, MMa; @, - pacyeTHbI1 pagunasbHbI 3330p MeXAY CTEHKOM

o6onoukn n 6etoHom, cm; I, - cpeanmnin pagnyc 060104KHM, Cm;

t - ToNWMHA cTEHKN 060M104KH, CM)

PucyHOK A.2. TpaduKKM 3aBUCMMOCTM KPUTUHECKOTO HAaPYKHOrOo

pasnenna P, OT OTHOCUTENbHOI ToNWMHbI cTerkn I /T

A.3.12. Kputnyeckoe HapyxHoe aasneHune [, Mla, npu HaanumMm Konew, KecTkoctu cneayet

onpeaenatb No Gopmynam:

I
npu O,SS—SZ
r

3
t 2
pcr:0,92EST = , (A.18)
L<05
npu r s
t 1 t ’ 2
Py =E;—| —5—5+0,092| — | n, | I+— ||, (A.19)
r.| n;m M



roe E5 - MoAayAnb yrpyroctu ctanun, Mrla;
N, - uncno sonH, obpasyoWwmxca Npu cmaATM 060104KKM, Nnoabrupaemoe Takum obpasom, 4TobbI

nony4YnTb MMHUMaNbHOE 3Ha4YeHne pcr ;

2

A.3.13. KonbLa *ecTKoCTM HaANeXKUT NPOeKTMPOBaTb MMUHMMANbHOTO MOMEPEYHOro CeYeHus C
LeNblo YMEHbLIEHWUA rabapuTOB BbIIOMKM.

PekomeHayeTcs npenycmMaTpMBaTb aHKEPOBKY KOJeL, KecTKocTu B beToHe. B cayuyae
HEBO3MOXKHOCTM aHKEPOBKM pacyeT KO/IbLa *KeCTKOCTU NPAMOYTo/IbHOro NONepeyYHoro ceyeHus cneayer
NpPoOu3BOAUTL NO popmyne

.r E.a
y Puels 1+LZ +MZSR),,(A.20)

n 2
7c Ar I'-r rr

roe Y, - paccTosHWe OT LLeHTPa TAXKECTU CeYeHMA KoMblLia A0 Hanbonee yaaneHHOro BOJIOKHa, CM;

X - KoadpduLMeHT, onpeaensemblit no rpaduKy Ha pucyHKe A.3 B 3aBUCMMOCTM OT 3HAUYEHWIA:

7/n pwe
Pre = t 3 ] ; (A.21)
7.E] 0,092 a ?;I
a ]
rel — , (A.22)
ar + pwelsrmrrj/n
VEA

r, A, Jr - COOTBETCTBEHHO paAMycC LEHTPaAbHOM OCU, CM, NAoLWaAb, CM2, U MOMEHT UHepPLUN

nonepeyYyHoro ceyeHmsa Koabla ¢ NPUcoeAnHEHHbIM NOACKOM AJIMHOM |S = 1,56w / rmt -l—tr , Cm4;

a, = 0,0025r,, - HauanbHOe OTCTyNNEHME paamnyca KObLa OT TEOPETUYECKOTO.
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PucyHok A.3. I'paduk 3aBMcMMOCTH KoadpduumeHTa Y

ot P,y npu @, =const

MpunoxeHue b
(pekomeHnayemoe)

PACYET OBE/IOK TYHHENEW MO NPEAE/bHbIM COCTOAHUAM
BTOPOW IPYNMbl NPU NPEABAPUTE/IbHbIX PACYETAX

B.1. PacueT 6€TOHHbIX U }Kene3obeToHHbIX 064e/10K NPOM3BObHOMO OYEepPTaHUSA
PacueT cneayet BbINOAHATb HA OCHOBHOE COYeTaHME HOPMATMBHbIX Harpy3oK B COOTBETCTBMM C
pasaenamu 10 1 11 ¢ yueTom KoadpduLMeHTa OTNOPaA FPYHTA, KECTKOCTb CeYEHUA NPUHMMAETCA COMNACcHO

11.12.

Mo nonyyeHHbIM ycuamnam (M3rnbatowmini MOMEHT U HOPMasibHan cuaa) HEOHBXOAMMO BbINONHUTL
pacyeT No 06pa3oBaHMIO U PACKPLITUIO TPELLMH.

TpelwmHOoCTOMKNE 064eNKN, NPOEKTMPYyeMble ANS YCN0BUIM, OTBeYatowmx 7.15, cneayet NnpoBepaTb

no CM41.13330.
B.2. PacyeT TPEWMHOCTOMKUX OETOHHbIX U Kenes3obeTOHHbIX 064eNOK HaMOPHbIX TYHHenewn

KPYyrosoro o4epTtaHnAa Ha Ha4da/ibHbIX CTaANAX NMPOEKTUPOBaAHNA

TonwmHy o6aenKkn hk , CM, cnefyeT BbluMCcAsaTb No popmynam:

npu KoadduumenTe yaenbHoro otnopa rpyHta K <2000 H/em®



h = rl pwin __‘o (6.1)
k = , (B.
1+ 3Rofu YR B

btn

rae P, - HopmatusBHOe BHYTpeHHee aasnaeHue soabl, MMa;
Ek - MOAY/1b YNPYrocTu matepuana o64enKu, NPUHUMAEMbIA PaBHbIM O,7Eb, MTMa;

Rbtn - HOPMAaTUBHOE CONPOTUBIEHNE MaTEPUaAna 06,u,em<14 Ha pacTtaXXeHune, npuHnmaemoe no cn

63.13330 B COOTBETCTBUM C KNaccom b6eToHa, MMa;
M - K03dPNUMEHT apMUpPOBaHNA ceveHus;

B oueHb cnabotpelmHosatbix rpyHtax npu K > 2000 H/em®

) (P —K)

chbtn 1+

btn

rpe £€=0,25-10"y R 1g(0,05K_+10).
b.3. PacyeT TpelwmnHOCTOMKMX 064e10K M3 HabpbI3r-6eToHa Ha BHELHee AaBAeHue

ToNWwmHyY Hecywmx 064en10K 13 Habpbisr-6eToHa hk , M, cneayeT onpeaenats no popmyne

h,=0,35a, | ————, (5.3)

roe ngn - HOpMaTMBHOE 3HayeHMe BepPTUKA/IbHOro ropHoro aasneHus (cm. 10.12), MMa. Mpwm

cneunanbHoOM obocHoBaHUU AONyCKaeTcA onpeaenAtb ropHoe pAaBneHne U3 ycnosuAa obbema
BO3MOXHOTIO BbiBa/sla MeXXAay aHKeEPaMU,

Pye - OCTaTOYHOE rMApOCTaTUHECKOE AaBNEHNE BOAbI C yHETOM CHUXEHWUA YPOBHA NOA3EMHbIX BO,
OPEHAXKHBIMU UKW APYTUMU MeponpuaTuamu, MMa;
Rbm - HOPMATMBHOE COMpPOTUB/IEHNE HABPbI3r-6eTOHa Ha OCeBOe PacCTAXKEHWE MPU NMPOEKTHOM
Knacce 6eToHa, onpeaenseMom rno NpoYHOCTU Ha pacTaxeHue, MMNa;
V. - KoaddurumeHT ycnosuii paboTbl, NPUHMMAEMbIA paBHbIM AN1A apMUPOBaHHOK 0baenkn - 1, ana
HeapMupoBaHHOW - 0,6;
a - War aHKepoB B NPOAO/IbHOM M MOMEPeYHOM HanpaBaeHUAX, NPUHUMAEMbI HAUMEHbLIUM (HO

He meHee 1 M) ncxoaa M3 YCNOBUIA:
a) obpa3oBaHMA rPYHTOBOrO cBoAa - No dopmyne

k,9
b
a=l,-——>(l,+b), (6.4)
C
roe |a = hq1 + |ql - AJINHA aHKepOB, M;
hql - rybuHa HapyLeHHOM 30HbI, M (cm. 10.12);

Iql - rny6bu1Ha 3a4eNKN aHKepOoB 3a Npeae/bl HapyLWeHHOW 30Hbl, NPUHUMaeman pasHoi 0,5 - 0,7 m;

b - nponeT BbipaboTKK, M;



C - CUenneHmne rpyHTa, NPUHMMAEMOE Mo AaHHbIM HaTypPHbIX UCCAeA0BaHUIA; ANA NPenBapUTENbHbBIX
pacyeToB gonyckaeTtca npuHMmath ¢ = 0,03f, MMNa;

kb - KoapoduumeHnT, pasHbit 0,2 - 0,25 ana Bbipabotok | dopmbl ceyeHma u 0,25 - 0,3 - gna

OCTanbHbIX popm ceyeHus (cm. pucyHok 1);
6) yCTOMYMBOCTM FPYHTOB MEXKAY aHKepamu - no ¢opmyne

3 ngn o

B) NPOYHOCTU 3aKpenaeHna aHKepa - no dopmyne

a N, (5.6)
— , (b.
gh,

rae Na - Hecyuwana CNocobHOCTb dHKepa, paBHaaA AnA Kenes3obeToHHbIX dHKepoB NPOYHOCTH

CTEPXXHA aHKepa Ha pa3pbIB, 41A OCTasbHbIX aHKepos - 80 - 100 KH;
£ - NNOTHOCTb FPYHTa, Kr/cm3.

B.4. PacyeT WKPMHbI PACKPbITUA TPeLWMH B BeTOHHbIX 064enKax HaMoOPHbIX TYHHeNel Kpyrosoro
ouyepTaHua

npunHa packpbiTna TpewmnH a,., MM, B 6eTOHHbIX 064enKax TyHHensa, npefycMmaTpMBaeMbIX B

OAHOPOAHbIX TPELWMHOBATbIX FPYHTAX MAW APYrUMX TPYHTaX, YKPEnJeHHbIX UeMeHTauuen, AOoMKHa
onpeaensaTbea no popmyne

p .
a. =100c. —¥
crc crc K ’ (57)

(4]

ne Cy. = 0,28+ 625 Pun <1
KO
B.5. PacyeT WMpUHbI PacKpbITUA TPELLMH B XKe1e306eTOHHbIX 064eNKax HaNnOPHbIX U 6e3HANOPHbIX
TYHHenemn

LnpuHy packpbitna TpewmH a.., MM, B Xene306eToHHbIx obaenkax HanopHbIx 1 6e3HanopHbIX
TYHHeen cneayeT paccumTbiBaTh No popmysie

— Oy

acrc = aﬂno-sT7a 7(4 - 100#)\/6 , (B.8)

S

roe & - KO3pOUUMEHT, yYUTbIBAOLLNMN BANAHNE TPELMHOBATOCTM CKAJIbHOTO FPYHTa, C/IOXKEHHOTO

13 6/10KOB, U NPUHMMAEMbII B 3aBUCUMOCTM OT Moayna TpewuHosatoctTn M it a =1 npu |\/|j >5;
a =2 npu |\/|j <1.Bunrepsane 1 < MJ— <5 3HaueHua & nNpUHUMAIOTCA UHTEpNONALMEL;

,5 - KO3hPULMEHT, NPUHUMAEMbIV 1A LEHTPANbHO U BHELLEHTPEHHO PACTAHYTbIX 3/IeMEHTOB - 1,2,

015 BHELLEHTPEHHO CXKaTbIX U U3rnbaembIX 3/1eMeHTOB - 1;
1 - K03bPULMEHT, NPUHMMAEMbIN PaBHbIM NPW CTEPXKHEBOM apmaType nepruoamyeckoro npoouna

- 1, npu rnagkoit apmatype - 1,4;
O, - HanpseHune B pacTAHYTOW apmaTtype 6e3 yyeTa conpoTusaeHUa 6eToHa PacTAHYTON 30HbI

ceveHun, Mflla;



O, - HayanbHOe pacTArMBalollee HanpsxeHne B apmaType OT HabyxaHua 6eToHa: AnA
KOHCTPYKLWiA, Haxoaawmxca B soge, O, = 20 MIIa ; ana koHcTpykupit, noasepskeHHbIX AnnTensHOMY

BbICbIXaHWIO, B TOM YNC/1e BO BpeMA CTPOUTENbCTBa, O-SO = 0;

M - kK03pDULMEHT apMMPOBaAHNA CEYEHUA, NPUHUMAEMBIN paBHbIM A = -——, Ho He 6onee 0,02

bh

(3aecb A, - HeobxoaMMas NaowWaab ce4eHUa apMaTypbl, onpeAensemas cornacHo MpuaoxeHuio A unm

NPUHMMaeman B COOTBETCTBMU C 7.18);
d - gMameTp cTeprKHE apmaTypbl, MM.

HanpsxeHua B pactaHyTon apmaType O, Mla, cneayet onpeaenatb no popmynam:

Aana N3rnbaembIx 31eMEHTOB

Mn
O-S = N o (59)

Az

ANnAa UeHTPaZibHO PaCTAHYTbIX 3/1EMEHTOB

Nn
o, =—",(6.10)

A

AnAa BHEUEHTPEHHO PaCTAHYTbIX U BHELEHTPEHHO CXKaTbIX 3/1EMEHTOB

N, (e, +2)
s ASZ

o , (6.11)

rae M N Nn - HOpMaTMBHbIE U3rMbatoLWMIF MOMEHT U NPOAObHOE YCUINE COOTBETCTBEHHO;

Z - N1e40 BHYTPEHHEeN napbl CUJI, NPUHMMAEMOE NO pe3y/ibTaTam pacyeTa CeYeHUsA Ha NPOYHOCTD.

Onpegendemas pacyeToM LWUPMHA PACKPbITUS TPELWUH [OAKHA ObiTb He 6onee 3HaAYeHUM,
npueeaeHHbIX B Tabanue 9.

MpumedaHue. B popmyne (b.11) 3HaK "+" npuHUMaETCA NPU BHELLEHTPEHHOM PaCTAMKEHUMN, 3HAK "'~
" - Npu BHELLEHTPEHHOM CXaTUM.

MpunoxeHue B
(pekomeHnayemoe)

PACHET ®UNbTPALMOHHOIO PACXOAA BOAbl N3 HANOPHOIO TYHHE/A

B.1. [lonycTMmocTb GUAbTPALMOHHOrO pacxoda Boabl Q, n/c X cM, OTHeceHHoro K 10 m pasHocTu
BHYTPEHHErO U BHELUHEro HanopoB BOAbIl, HAAAEXUT onpeaensaTb no popmyne

+
K,Nye KM,

crc crc



roe kcrc - KO3hPULMEHT BOAONPOHMNLLAEMOCTHM TPELLMH B o6aenKe (pacxod Boabl, cm3/cyepe3 1 cm

TpellMHbI, NpU rpagMeHTe Hanopa, paBHoOM 1), onpeaenaembiii no popmyne
_ a3 .
kcrc - a‘crc , (B.Z)

N,e - KonudectBo TpewmH B obpenke: 6etonroit N, =0,0028r,; senesobetoHHoi

0 271 8u
crc ,
d
M - KoapduuneHT apmupoBaHna ceveHns obaenku;
d - anameTp apmatypsbl, CMm;
I, - HapyXHbI paguyc obaenku, cm;
k - KoapdpuumeHT dunbTpaLmm rpyHTa, cm/c;
|\/|f - Mmoaynb GOpPMbl, XapaKTEPU3YIOLWLMA TEOMETPUYECKOE COOTHOLLEHUE MeXAY 3/IeMeHTamMu

30HbI GMAbLTPALMM U oNpesensemblii No popmyne

I'; - papunyc obnact GunbTPaLMM, NPUHMMAEMbIIA MO OMbITHBIM AAHHBIM, @ MPU UX OTCYTCTBUM -
paBHbIM ABOMHON rNyB6MHE 3a/10KeHMA TYHHENS, CM;

Qadm - fonyckaemoe 3HaveHue OGUAbTPALMOHHOIO pacxoda BOAbl, OTHECEHHOE K eauHuue
Pa3sHOCTU BHYTPEHHEro W HapPYXKHOro [JaBfeHUMW W onpegensemoe Ha OCHOBAaHMU TEXHWUKO-
3KOHOMMYECKMX pacyeToB. s npeasapuTebHbIX PacYeToB A0MNYCKaeTCA NPUHUMATb: Qadm =1 1/C Ha
1000 m2 noBepxHOCTU TYHHeNA Ha Kaxable 10 M pasHOCTM HAaMOpPOB - MPU PA3HOCTU BHYTPEHHEro U
Hapy*XHoro Hanopos 100 m 1 meHee; Qadm ot 0,3 go 0,5 n/c Ha 1000 M2 MOBEPXHOCTU TYHHENA Ha

Kaxable 10 M pa3HOCTM HaMOPOB - NP PAa3HOCTU BHYTPEHHErO M Hapy»XHOro Hanopos cBbiwe 100 m.

O603HayeHne abCcoNOTHOrO 3HAYEHUS CI)MJ'IpraLI,MOHHOFO pacxoga BoAbl 4aHO B COOTBETCTBUM C
od)mu,man bHbIM TEKCTOM AOKYMEHTA.

B.2. AbcontoTHOE 3HaYeHue GUAbTPALMOHHOIO pacxoda BoAdbl M3 TyHHenA Qadm, n/c, cneayet

onpepenatb no ¢opmyne

roe | - gnvHa TyHHens, cm.

B.3. AN CHUXeHUs GMNbTPALMOHHOrO pacxoda BoAbl U3 TYHHeNA cneayet npeaycmaTpuBaTb
NPUMeHEHME cneumanbHbIX NOKPbITUA HA OCHOBE NMOJMMEPHbIX BAXKYLUUX MaTEPUaN0B, YKPEnUTeNbHYO
LeMeHTaLMIo U Apyrne KOHCTPYKTUBHbIE MEPONPUATHUA.

Mpunoxernue I



OCHOBHbIE BYKBEHHbIE OBO3HAYEHUA
OCHOBHbIE XapaKTePUCTUKN TPYHTOB

f - KoaddMUMEHT KpenocTy;
K - KoappuumneHT oTnopa;

K - koadduumeHT yaensHoro otnopa;

[$)

Kf - KOapdMUMNEHT punbTpaumu;

Eq - Moaynb aedopmaumu;

V - KoapduumeHT MNyaccoHa;
@ - KaXKyLWMIACs YyroN BHYTPEHHETO TPEHUS;

C - cueneHne rpyHTa;
£ - NNOTHOCTb rPYHTa;

M q- MOAYy/1Tb TPEWMNHOBATOCTU;

Oy - HOPMaATUBHOE BEPTUKA/IbHOE FOPHOE aBNEHUE;
Jgxn - HOPMaTMBHOE rOPU3OHTANbHOE FTOPHOE AAB/IEHUE;

hq - BblCOTa cBOAa 0bpyLeHus;

bq - NpPoNeT CBoAa O6pyLLIEHMFI,'

hq1 - rlybMHa HapyLWeHHOM 30Hbl;

hqz - BbICOTaA TOJILLU TPYHTA Hag TYHHENEM.

Harpysku v Bo34eicTBuA, YyCUAUSA OT HUX

M ne Nn - HOpMaTuBHbIE M3I'M6aIOLLI,Ml7| MOMEHT N HOPManbHaA CUNa,

H, - sHyTpeHHuit Hanop Boabi;

H, - Hanop noazemmbix Bog;

H,, - rapaHTpoBaHHbIit Hanop noazemHbIx Boa;
Pye - Hapy»HOe AaBneHue;

Do - KPUTUUECKOE HapyKHOEe AaBeHNe;

P,i - pacyeTHOe BHYTpeHHee AaBneHue BOAbI;

Puin - HOPMaTMBHOE BHYTPEHHEee AaB/ieHne BObl.
XapaKTepucTnka matepunanos

E, - mogynb ynpyroctv o6aenku;

E, - moaynb ynpyroctv 6eToHa;

E, - moaynb ynpyroctn apmatypei;

R, - pacueTHoe conpoTuBaeHWe apMaTypbl PacTAKEHMIO;

Ryn - HOpMaTuBHOE CONpoTUBAEHNE NO Npeaeny TeKy4ectu Ctaau,

(cnpaBoyHoe)



Ru, Ry - pacyeTHOe COMPOTUBAEHME CTa/ibHOW OBOMIOUYKN PACTAMNKEHUIO, CXKATUIO U U3TUBY
COOTBETCTBEHHO MO BPEMEHHOMY COMPOTMBAEHUIO W NO NPeaey TEKYHecTH;

R, - HOpMaTMBHOE CONPOTMBAEHME BETOHa PaCTAKEHUIO;
Rbt - pacyeTHOe conpoTMeaeHne Habpbl3r-6eToHa 0CEBOMY PaCTAMKEHMIO;

Ras - pacyeTHOE CONpoTUBNAEHUNE PACTAXKEHUIO CTEPXKHA aHKEpPa.

FeomeTpuyecKne XapaKTePUCTUKN

h - BbICOTa BbIPabOTKY;

b - nponet (WnpuHa) BbipaboTKY;

hk - TONWMHa o6aenku;

t, - TonwwmHa nokpbITMA Habpbi3r-6eToHa;
I; - BHYTpeHHWIA pagnyc obaenku;

I, - HapyXHbIi1 paguyc obaenku;

I, - cpeaHnin pagnyc 060104KK;

I, - pagunyc ueHTpanbHON ocy;
t - ToNWmHa cTaNibHOM 060104YKK;

Ag - NA0Waab CeYeHUs apmaTypbl;

ho - pabouas BbicOTa ceyeHus;

d. - paccTtoAHMe OT PaBHOAENCTBYIOWEN YCUMNMIA B CXaTOM apmaTtype A0 Gankaiwei rpaHu
ceyeHus;

€, €, - paccToAHMe OT LLeHTPa TAXKECTN NNOLWAAN CeYEeHNA COOTBETCTBEHHO PACTAHYTOM U CXKaToM
apmaTypbl 40 NPOAOALHOWN CUNbI;

M - KoapPMUMEHT apMUMPOBAHNA CeUEHUSR;

d - gMameTp aHKepa;

A - nnowagas;
Ass - NAoWaab ce4yeHuns ctaabHol 060104YKY;

Jr - MOMEHT MHEPLMM NOMEPEYHOTO CEYEHMA KOJbLLA C NPUCOeMHEHHbIM MOSCKOM.
KoaddnumeHnTsl

Vi - KO3dPULMEHT HAAEKHOCTU NO HarpysKam;
V. - KO3QPULMEHT HaJEXKHOCTU MO Ha3HAYEHMUIO COOPYKEHUS;
Vi - KO3bPMUMEHT coueTaHNit Harpysok;

V. - KOadduruneHT ycnosuii paborbl.




