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YTBepxKaeH
Mpunkazom MuHuUcTepcTBa
PErmoHaNbHOro Pas3BUTUA
Poccuiickoin Pegepaumm
(MuHpervoH Poccum)
o1 30 nioHa 2012 r. N 268

CBOA4 NPABUN
TYHHENU TMAPOTEXHUYECKUE

AKTYANTU3UPOBAHHASA PEAAKLUMUA
CHu 2.06.09-84

Hydraulic tunnels
CN 102.13330.2012
OKC93.160

[aTa BBeaeHuA
1 anBapa 2013 roga

MNpeancnosue

Uenn n npnHUmMnbl ctaHaapTnsaumm B Poccuiickon ®epepaumm yctaHoBaeHbl PegepanbHbiM 3aKOHOM
oT 27 pekabps 2002 r. N 184-®3 "O TexHWYeckom peryanmposaHuu", a npasuna paspaboTkm -
MoctaHoBneHMem [MpasutenbctBa Poccuitckoit Pepepaumnmn ot 19 Hoabps 2008 r. N 858 "O nopaake
pa3paboTKu 1 yTBEpKAeHMA cBOA0B npasun'.

CsepeHunsa o ceoae npasun

1. UcnonHutenu - OAO "BHUWUT um. B.E. BegeHeesa".
2. BHeceH TexHMYEeCKMM KOMUTETOM Mo cTaHaapTusaummn TK 465 "CtpouTtenbcteo”.

3. MoAroTOBNEH K YTBEPKAEHMIO [LlenapTaMeHTOM apXMUTEKTYpbl, CTPOUTENLCTBA U MPaA0CTPOUTEIbHOM
NONUTHKMN.

4. YteepaeH [lpukasom MuHUCTEPCTBA pPerMoHasbHOro passutua Poccuiickon dPeaepauunu
(MuHpermoH Poccuu) ot 30 nioHsa 2012 r. N 268 1 BBeaeH B AelcTeue ¢ 1 sHBapa 2013 r.

5. 3apeructpupoBaH ®PegepanbHbIM areHTCTBOM MO TEXHUYECKOMY PEryinpoBaHUI0 U METPOIOTUK
(PocctaHpapr). MepecmoTp CM 102.13330.2011 "CHuMM 2.06.09-84. TyHHENU rMApOTEXHMYECKME" .

NHdopmauma 06 M3MEHEHUAX K HACcToALLEMY CBOAY MPaBuA Ny6/AMKYeTca B eXerogHo M3gaBaemom
NMHpOpPMaLMOHHOM yKasaTene "HauMoHanbHble CTaHA4aPTbl", @ TEKCT MU3MEHEHWNI 1 MONPaBOK - B EKEMECAYHO
nsaasaembix MHGOPMALMOHHbIX YKasaTenax "HaunMoHanbHble cTaHAapTbl". B caydae nepecmoTpa (3ameHbl)
MM OTMEHbl HACTOALLEro CBOZA MpPaBW/l COOTBETCTBYlOWEe yBeAOM/IeHWe byaeT onyb6/MKoBaHO B
eKeMecsYHO U34aBaeMoM MHOOPMALIMOHHOM yKasaTesie "HauuoHasnbHble cTaHaapTbl". COOTBETCTBYOLLASA
MHPopMauma, yBeJOMIEHME M TEKCTbl PA3MELLAIOTCA TaKKe B MHOOPMALMOHHOW cucTeme obuiero
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Nnosb30BaHuUA - Ha opuLManbHOM caiTe paspaboTunka (MuHpernoH Poccum) B ceT MIHTepHeT.

BeegeHue

Hactoawmi cBoa npasun paspaboTaH c yyuetom TpeboBaHuit PegepanbHbix 3aKoHOB OT 21 ntona 1997
r. N 117-®3 "O 6e30nacHOCTU rMApPOTEXHUUYECKUX COOpy»KeHui", oT 27 pekabps 2002 r. N 184-d3 "O
TEXHUYECKOM peryanposaHumn”, ot 30 gekabpa 2009 r. N 384-d3 "TexHUYeCKM pernameHT o 6e3onacHoCTH
3[,aHUI U COOPYKEHUIA".

AKTyannsauma BbIiNo/IHEHA aBTOPCcKUM Koanektnsom OAO "BHUUT um. B.E. BeaeHeeBa": KaHA. TEXH.
Hayk A.M. Mak - pykoBoguTenb TemMbl, A-p TeXH. HayKk E.H. BenneHaunp, A-p TexH. Hayk B.B. FnaroBckuiA, g-p
TexH. HayK B.b. Cyaakos, npodeccop, A-p TeXH. HAayK A.J1. TonbauH, BeA. Hayy. coTp. A.b. BeKkcnep, KaHA,. TEXH.
Hayk A.M. LLBaliHWTelH, A-p TeXH. HayK B.b. LUTunbmaH.

MpumeHeHne Ha obs3aTtenbHolM ocHoBe pasgena 1 obecneunBaer cobaoaeHne TpeboBaHMM
®epepanbHoro 3akoHa ot 30.12.2009 N 384-P3 "TexHWYecKuit pernameHT o 6e30MacHOCTM 34aHUI U
coopyrkeHuin" (MoctaHoBneHue MpasuTtenbctsa PO o1 26.12.2014 N 1521).

1. O6s1acTb NpUMEHEHUA

HacTtoAawumi cBoa npasua pacnpocTpaHAETCs Ha NPOEKTMPOBaHME CTPOALLMXCA U PEKOHCTPYUPYEMbIX
TMAPOTEXHUYECKMX TYHHENEN BCeX K/acCoB, BXOAALWMX B COCTaB MMAPO3NEKTPOCTAHLMIN, MEANOPATUBHbIX
CUCTEM M CUCTEM BOAOCHABKEHMSA.

MpY NPOEKTUPOBAHUU TMAPOTEXHUUYECKUX TYHHENEN B 0COBbIX YCN0BUAX (B palloHaX C CEMCMUYECKON
aKTUBHOCTbIO, B CEBEPHOM CTPOMUTENIbHO-KIMMATUYECKOM 30HE, B C/IOMHbIX MHXKEHEePHO-reo0rMUYecKux
ycnoeuax u gp.) Heobxoammo cobntogaTb A40N0NHUTENbHbIE TPe6OoBaHMA COOTBETCTBYIOWMX HOPMATUBHbIX
AOKYMEHTOB.

2. HopmaTuBHbIe CCbINKM

B HacTosLLeM cBoAe NPaBWA NPUBEAEHbI CCbIIKM Ha CeayolmMe HOPMATUBHbIE LOKYMEHTbI:
CMN 14.13330.2011 "CHuM 1I-7-81*. CTponTeNbCTBO B CEMCMUYECKUX paioHax”

CN 16.13330.2011 "CHwuM 11-23-81*. CTasibHble KOHCTPYKLMK"

CM 20.13330.2011 "CHwu1M 2.01.07-85*. Harpy3ku u Bo3aelictema"

CM 23.13330.2011 "CHwu1M 2.02.02-85*. OcHOBaHUA rMAPOTEXHUYECKUX COOPYKEHMIA"

CMN 31.13330.2012 "CHwu1M 2.04.02-84*. BogocHabkeHne. HapyKHble ceTn u coopyKeHus"

CM 41.13330.2012 "CHw1M 2.06.08-87. beToHHbIe U }Kene306eTOHHbIE KOHCTPYKLMU TMAPOTEXHUYECKUX
coopyrKeHuin"

CM 58.13330.2012 "CHwu1M 33-01-2003. MMapoTexHUYecKkmne coopyeHuns. OCHOBHbIE NONOoKeHUs"

CM 63.13330.2012 "CHwuM 52-01-2003. BeTOHHble M Kene3obeToHHble KOHCTPYKUMU. OCHOBHble
nosnoxeHuna"
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CM 91.13330.2012 "CHwmM 11-94-80. NMoa3zeMHble ropHble BbipaboTKn"

FOCT 26633-91. beToHbI TAXKEbIE U MEJIKO3EePHUCTbIE. TeXHUYECKUe YC/I0BUA

FTOCT 21153.1-75. Mopoabl ropHble. MeTtoa onpegeneHva Ko3pOUUMEHTA Kpenoctm no
MpoToapAKOHOBY

FOCT 14637-89. [MpoKaT TONCTO/AIUCTOBOWM M3 YrIepoAMCTOM CTann OBObIKHOBEHHOIO KayecTBa.
TexHMYecKne ycnosumsa

FOCT 380-2005. Ctanb yrnepoamctas o6bIKHOBEHHOIO KavecTBa. MapKku

FOCT 19282-73. Cranb HU3KONErnpoBaHHaA TONCTO/IMCTOBAA WM LUMPOKOMONOCHAA YHUBEpPCasbHaA.
TexHuyeckune ycnosums.

MpumedaHue. Mpn NONb30BAHUN HACTOALWMM CBOAOM MpPaBuUA LenecoobpasHo NpoBepuTb AelicTene
CCbINIOYHbIX CTaHAAPTOB M KnaccuduKaTopoB B MHGOOPMALMOHHOM cucTeme 0bLLEero Monb30oBaHUA - Ha
oduLManbHOM caitTe HauMoHanbHOro opraHa Poccunitickon Pegepauunu no ctaHaapTM3aumMm B cetn UHTepHeT
WUAN NO eXeroAHo usgasaemomy MHPOPMaLMOHHOMY yKaszaTento "HaumoHanbHble CTaHAapTbl", KOTOPbIN
onybamkoBaH Ha 1 AHBapsA TeKywero roga, M NO COOTBETCTBYIOWMM €XemMeCAYHO W3AaBaembim
MHPOPMaLMOHHbBIM YKa3aTenam, onybanKoBaHHbIM B TeKyllem roay. ECM cCbiNOYHbIA AOKYMEHT 3amMeHeH
(M3MeHeH), To Np1 NONb30BaHWUM HACTOALMM CBOAOM NPaBUA CnedyeT PYKOBOACTBOBATbCA 3aMeHEHHbIM
(M3MeHEHHbIM) IOKYMEHTOM. EC/IM CCbINIOYHbIN IOKYMEHT OTMeHeH 6e3 3aMeHbl, TO NON0XKeHNe, B KOTOPOM
[AaHa CCbINIKa Ha Hero, MPUMEHAETCA B YacTu, He 3aTparMBatloLLeil 3Ty CCbUIKY.

3. TepmuHbl U onpeaeneHua

B HacToALeM CBOAE NPaBMA UCMOIb3YIOTCA Cleaytole TEPMUHbI U OnpegeneHus:

3.1. Be3HanopHoe ABWNKEHME KUAKOCTU: ABMNKEHME KUAKOCTM MO TYHHel co cBOGOAHOWM
NOBEPXHOCTbIO MOTOKa MO BCel ero A/nHe.

3.2. BpemeHHasn Kpenb: KOHCTPYKLMA, obecneunsatollan yCTOMYMBOCTb BblpabOoTKM U CayKallan ans
obecneyeHnn NPOXOAYECKMX U MOHTaXKHbIX PaboT A0 BO3BeAeHUA 064e/KN.

3.3. BXoAHOI OronoBOK: BXOAHOM y4acTOK Bogocbpoca, B 4YaCTHOCTM BoAocbpoca C 3aMKHYTbIM
CeYeHMeM, Ha MPOTAXKEHMU KOTOPOro OCYLLECTBAAETCA MAAaBHbIA Nepexo OT PacliMPEeHHOro BXOAHOMo
CEYEHUSA K HaYaIbHOMY CeYeHMIo TPaH3UTHOM YacTu Bogocbpoca.

3.4. Bopo3abopHOE COOPYsKEHMUE: MMAPOTEXHUYECKOE COOPYXKeHWe, npeaHasHadeHHoe ans otbopa
BOAbI.

3.5. rVI,CI,paBﬂM‘-IeCKMVI yAap:. nosbileHne Wan noHuXxXeHne rungpoagnHammyeckoro paasaeHunAa B
HanopHOM BO4OBOAE, BbI3BAHHOE PE3KMM U3MEHEHNEM BO BpEMEHU CKOPOCTU ABUXKEHUA KNAKOCTU.

3.6. TMAPOTEXHUYECKNIA TYHHE/b: BOAOBO/ 3aMKHYTOrO NOMEPEeYHOro CeYEeHMn, YCTPOEHHbIN B TOPHbIX
nopoaax 6e3 BCKPbITUA BbllenexKalllero Maccusa.

3.7. TopHOe JaBneHue: CUbl, BO3HMKAIOLME B MACCMBE, OKPYKaloLWeM BbIpaboTKy (TyHHeNb).

3.8. TopHble MOpPOAbl: reosiorMyeckMe Tena U UX KOMMOHEHTbl (6/10KM, obnomKu), cnaratowme
nutocohepy 3emau.
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3.9. KoaddpuumeHT Kpenoctu nopoapl: napameTp, OLEHUBAIOWMNIA KOIMYECTBEHHO KPENoCTb FOPHbIX
nopoa, NPUBINKEHHO XapaKTepPU3YHOLWMIA OTHOCUTE/IbHYO COMPOTUB/IAEMOCTb MOPOA Pa3pyLUEHUIO.

3.10. /IoTOK TyHHens: AHuWE WAM NOoAOLWBEHHaA N/MTa TYHHE/NbHOW BblPpabOTKM, BbINOJHEHHas 13
»KenesobeTtoHa, 6eToHa Unn HabpbI3r-6eToHa.

3.11. HanopHoe ABuKeHWe XUOKOCTU: ABUKEHME, NPU KOTOPOM MOTOK KUAKOCTU B TYHHE/Ie HE MMeeT
cBob60oaHOM NOBEPXHOCTM.

3.12. ObaenKa: KOHCTPYKUMA, BbINOJAHEHHAsA MO KOHTYPY FOpHOM BblpaboTKKU, KOTopas onpeaenser
NPOEKTHOE NornepeyHoe ceyeHue TyHHeNdA, U NpeAHa3HAYeHHas ANS BOCNPUATUA BHEWHUX U BHYTPEHHUX
Harpysok, CHUXeHMA LepoXoBaTOCTN 0BTEKAaEMOMN MOBEPXHOCTU U COKPALLLEHMA GUNbTPALMOHHBIX NOTEPb.

3.13. O64enkmM BbipaBHMBAOLWME: 064ENKM, YAYULLAIOWME TMAPABANYECKME XaPAKTEPUCTUKUN TYHHENS,
a TaKXe NpefoTBpaLlatoLLne BbiBaAbl MOPOL, UX BbIBETPUBAHWNE U PA3MbIBbI.

3.14. O6penkn Hecywme: obgenku, obecneumBalolime BOCNPUATME HarPysoK B Nepuoabl
CTPOUTENbCTBA M 3KCMAyaTauMn U yaosaeTsopatowme TpebosBaHMAM, NpeabaABAAEMbIM K BblPaBHMBAIOLLNMM
obaenkam.

3.15. O6anuoBKa: NOKPbITUE, 3awWwmLLatoLLee 064Ky MM CKalbHYIO NOBEPXHOCTb rOPHOM BbipaboTKK
OT MHTEHCMBHOTO M3HOCA NOJ BO34eNCTBUEM KaBUTALMM U TPAHCNOPTUPYEMbIX B MOTOKE Ten (HaHOCOB, NbAnH
M T.N.), a TaKKe CyLeCcTBEHHO ymeHblawwana OUAbTPaLMIO, KOTOpPOEe BbINOAHAETCA M3 MaTepuanos
NoBbILWEHHOW NPOYHOCTU: beToHa Bosee BbICOKMX MapoK, Yem obaenka, nonmmepbetToHa, ¢pMbpobeToHa,
dmnbpononnmepbeToHa U T.n.

3.16. Moa3emHble BoAbl: BOAbI, HAXOAALLIMECS B TOJILLE 3€MHOM KOPbl BO BCEX GU3NYECKNX COCTOAHUAX.
3.17. LlemeHTaumA: MHbLEKTUPOBAHME FOPHbIX MOPOA, NPU MOMOLLM LLeMEeHTHbIX PacTBOPOB.

OcHOBHble OyKBeHHble 0603Ha4YeHWa, MNPUHATbIE B HACTOALLEM CBOAE MpaBwW/, MNPUBEAEHbI B
MpunoxkeHnn .

MNpumeHeHne Ha obasaTenbHoM ocHoBe pasgena 4 obecneunBaer cobaogeHve TpeboBaHMM
depepanbHoro 3akoHa ot 30.12.2009 N 384-®3 "TexHuMYecKuit pernameHT o 6e30nacHOCTU 34aHUI U

coopykeHuii" (MoctaHoBneHue MNpaButenbctea PO oT 26.12.2014 N 1521).

4. Obwue nonoxeHus

4.1. Knaccbl rnapoTexHUYecKux TyHHeNel, BXOAALLMX B COCTAB COOPYKEHUN TMAPO3NEKTPOCTAHLUIA U
MEe/IMOPATUBHbIX CUCTEM, [AO/XKHbI ycCTaHaBamBatbcA B cooteBetctBum ¢ CIM 58.13330. Knaccel
rMOPOTEXHUYECKUX TYHHENeRn, npefHa3HaYeHHbIX ANA CUCTEeM BOAOCHAGKEHMA, OOMKHBI COOTBETCTBOBATH
KaTeropmam HagexXHoCTu nogayvm soabl, yctaHasansaembim CIM 31.13330.

4.2. B 3aBMCUMOCTM OT Ha3zHaYeHuUA rmapoTeXHM4eCcKkmne TyHHe A noapasaenatoTca Ha:

OCHOBHbIEe, npeaHasHa4yeHHble ana NOCTOAHHOIO nponycka BOAbl npu 3KCnAayaTauunm
FMApOQI’IeKTpOCTaHLI,M[;I, ME/IMOPATUBHbLIX CUCTEM U CUCTEM BO,CI,OCHa6)+(EHMFI, 9KCNAyaTauyMOHHbIE
BOAOC6pOCHbIe TYHHENN, TOZ1IOBHbIE YH4AaCTKMU BTOPOCTENEHHbIX TyHHene17| A0 3aTBOPOB;

BTOPOCTENEHHbIE, NpeAHa3Ha4YeHHble 014 nepunognyecKoro nponycka BoAbl (p,flﬂ OMNOPOXKHEHNA U
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NnpombiBa BOJOEMOB M BO/JOBO/OB, pPe3epBHble BOAOCOPOCHbIE TYHHENM), 32 MCK/IOUYEHUEM FOJIOBHbIX
YYaCTKOB TyHHe/iel A0 3aTBOPOB, KOTOPbIE OTHOCATCS K OCHOBHbIM COOPYMKEHUAM;

BPEMEHHbIE, NpeAHa3HaYyeHHble AAA MPOMycka BOAbl B MNepuvog CTPOMTENbCTBA WM PeMOHTa
rMAPOTEXHUYECKMX COOPYHKEHWA.

CTpOMTEJ’IbeIﬁ TYHHENb [O0MNYCKAaeTCA OTHOCUTb K BTOPOCTEMEHHbLIM COOpPYXEHUAM, €Cn ero
pa3pyweHne, He3aBUCMMO OT CPOKa 3KCnAyaTauun, MOXET Bbi3BaTb nocneacrsnA KaTaCTpOd)M‘-IeCKOI'O
XapaKTepa Ui 3Ha4YNTENbHYHO 3a4epPKKY BO3BEAEHNA OCHOBHbIX coopymeHMﬁ.

Mpn NPOEKTUPOBAHUN TyHHENEeN OCHOBHOIO WAW BTOPOCTEMEHHOrO Ha3HayeHuA [0/KHa ObiTb
paccmoTpeHa BO3MOMKHOCTb MCMO/Ib30BAHMA MX A4 MpOonycka BoAbl B MNepuos CTPOUTENbCTBa
BOAOMOAMNOPHbLIX COOPYHKEHUN.

4.3. B 3aBMCMMOCTM OT FTMAPABANYECKOTO peXnUma rmapoTeXHUYECKMe TYHHEIM NoAPa3AensatoTca Ha:
HanopHbIE;

C YaCTMYHO HANOPHbIMM PEXMMAMM TeYeHMs (JOMYCKaOTCA NPU OTHOCUTENbHO HEBbLICOKMX Hamnopax -
oTBOAAWME TPaKTbI [IC, HEpEryanpyemble TYHHENN);

6e3HanopHble.

B TMMAPOTEXHNYECKUX TYHHEeNAX A0MNYCKaTCA YaCTUYHO HAaMOpPHble peXnMbl Te4eHNA, XapaKTepHble ANnA
CMeHbl 6e3HanopPHOro peXknma TeYeHUs HanopHbIM WU HaobopoT. [antenbHas paboTa NPU TaKMX pernmax
[0/1KHa b6bITb 060CHOBaHa.

4.4, B oTBOAALWMX YaACTAX BOAOCOPOCHbIX TYHHEeNel, paboTalowmx B LUMPOKOM AManasoHe U3MeHeHUs
rPaHMYHbIX YC0BUiA (YpoBHel 6bed0B 1 pacxoaoB), Kak NpPaBuo, cleayeT npeaycmaTpmBaTb 6e3HanopPHbIN
PEXMM TeYEHMSA, @ BO BXOAHbIX YacCTAX 4O OCHOBHbIX 3aTBOPOB - HAaMOPHbINK. [1a obecneyeHns yCToMYNBOro
6e3HanopHoro pexunma paboTbl He06Xx0AMMO NpeaycMaTpUBaTb YCTPOMCTBA A4/1A NOAAYM BO34yXa B Havyano
yyacTka 6e3HamnopHoOro AsuKeHua. Pasmepbl BO34yXOBOAOB ciedyeT 060CHOBbLIBaTb CheLMasbHbIMU
pacyeTammu MaM MoLeNbHbIMW UCCNe0BaHUAMM, NMBO NPUHUMATL Ha OCHOBE aHa/oros.

4.5. [na CHWXKEeHWA CTOMMOCTM TUMAPOY3/OB MPWU NPOEKTUPOBAHMM HEobXOo4MMO paccMaTpuBaTb
BAapWaHTbl WUCMONb30BAaHUA BCEro WM YacTU TPAKTOB MAPOTEXHUYECKMX TyHHesNelh ANA BbINOAHEHWA
HECKONIbKMX TEXHOJIOTMYecKMX GYHKUUIA: NpoMnycka pacxofoB CTPOUTENbHOMO M 3KCMYaTaLMOHHOMo
nepuoaos, BbiMOJHEHUA Pa3/IMYHbIX TMNOB MOMYCKOB, NOABOAA WM OTBOAA PacXOfO0B rMApOarperartos,
ralweHus n3bbITOYHOM KUHETUYECKOM SHEPTUM.

4.6. OCHOBHble TexHW4YecKMe pelleHUA MNPOEKTOB HOBbIX W PEKOHCTPYKUUM  CYLLLECTBYHOLIMX
TMOPOTEXHUYECKUX TYHHesNen (rmapaBivMueckuin pexmm paboTbl, r1ybuHY 3an0XKEHUs, PacnoiOKeHUE B
nnaHe u npogosbHOM npodune, nonepeyHoe ceveHue, TMN 064eNKM 1 Ap.) cneayeT NPUHUMATL Ha OCHOBE
CPaBHEHUA TEXHUKO-IKOHOMMYECKMX MOKa3aTesiell BAPMAHTOB € y4eTom obLeli KOMNOHOBKU COOPYHKEHUI
rMApoysna, MenMopaTUBHOM CUCTEMbI WMAM  CUCTEMbl BOAOCHAGXEHWA, YCAOBUM UX 3KChayaTauumy,
Ha3HaYeHUA TyHHEeNA, Hame4vyaemMblXx CNocoboB W CPOKOB CTPOUTesIbHbIX pPaboT, Tonorpaduyeckumx,
WHXXEHEePHO-reoIorMYEeCcKNX, MMAPOreo/IorMYecknX, KAMMATUYECKUX W APYIUX  YCJOBUI  paloHa
CTpOUTENbCTBA.

Bbl6paHHbIl71 BapunaHT MPOEKTHOro peweHnAa OoJ1KeH obecneunsaTb HaOEXHOCTb (l'lpO'-'IHOCTb,
yCTOl‘/JI‘-IVIBOCTb, ,CI,OI'II'OBEL-IHOCTI:) N 3KOHOMMUHYHOCTb COOpPYyXeHWA, BO3MOXHOCTb MEXaHun3aumnm u
UHOYCTPUNann3aumnm CTpouTesibHbIX U PEMOHTHbIX paGOT, onTMajsibHble 3KCNAyaTaUuMOHHbIE KayecTBa
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TYHHeneun.
4.7. [laHHble NO rMApON0rnUM AONKHbI COAEPXKaTb caeaytowme cBeLeHNA:

pacyeTHble pacxobl BOAbl, MPOMYCKaeMol Yepe3 TyHHeNb, U COOTBETCTBYIOLME MM YPOBHU BOAbI
BEPXHEro U HUXKHero 6bedos;

penm KonebaHns ypoBHEN U CKOPOCTEN BoAbl B peKe (BogoeMe) B paiioHe CTPOUTENLCTBA TYHHENS;
XMMUYECKUI COCTaB peyHOoM BOAbI, e arpecCMBHOCTb M TeMMepaTypa;
KOJIMYECTBO M MEXAHNYECKME XapPaKTEPUCTUKN HAHOCOB, TPAHCMOPTUPYEMBIX PEKOA.

4.8. Mpy NpPOEKTUPOBAHUM TUAPOTEXHUYECKMX TyHHENen HeobxoauMO MpPOBOAUTL WHXKEHEPHO-
reonornyeckme UsblCKaHMA No BCel ero Tpacce.

4.9. Mpn MHXEHEepPHO-reoNorMyecknx U rMapPONOrMYecKnUX M3bICKAHMAX cneayeT ocoboe BHUMaHWe
YOENATb:

TEKTOHMYECKMM HapYLIEHMAM MO Tpacce TYHHENSA U B paloHe ero CTPOUTE/IbCTBa;
MOJIOXKEHWIO MOBEPXHOCTU MOA3EMHbIX BOA, U UCTOYHMKAM MX MUTAHWUSA;

BO3MOXHbIM OMOA3HEBLIM NPOLLECCAM U CeNeBbIM NMOTOKAM Ha y4acTKax BXOAA M BbIXO4A TYHHeNa u3
rPYHTOBOTO (CKaNbHOI0) MaccuBa;

dUNBbTPALMOHHOM YCTOMUYMBOCTM NOPOL;

BO3MOXHOCTUN Pa3BUTUA XMMNYECKON N MexaHn4Yeckon cypdosnu;
Ha/IMYMIO 30H KapcTa No Tpacce TYHHens;

JIOKa/IbHbIM BbIXOZAM arpeccuBHbIX NOA3EMHbIX BOS;
BO3MOHOCTM XMMMYECKOTO KOJIbMaTaKa APEeHaXKHbIX YCTPOMNCTB.

Mpu cTpoUTeNbCTBE TYHHENA B YC/IOBUAX MHOTO/IETHEN MepP3/10Tbl HEO6XOAMMO YYUTLIBATb PacyeTHbIe
3HAYeHMA MNPOYHOCTHbIX, AEePOPMALMOHHBLIX M TenI0PM3NYECKMX XapaKTepPUCTUK Mopogd, B MepP3/ioM W
OTTanBLUEM COCTOAHMAX, XapaKTep W cTeneHb /AbAMCTOCTM, TeMnepaTypy MHOro/JeTHEMEP3/bIX Nopos M
TeMnepaTypy BOAbl, NPOTEKAlOLWEN MO TyHHeNlo, TEMMNepaTypHoe Mnoje Npu YCTaHOBUBLLEMCA TEMN/J0BOM
peskMme B MpoLecce sKcnayaTaumu.

4.10. HopmaTuKBHbIE M pacyeTHble 3HAaYEHWA XapPaKTEPUCTUK MPOYHOCTU U AedOPMUPYEMOCTU FPYHTOB
onpeaenalTca B COOTBETCTBMU € nonoxKeHmnamm CIM 23.13330.

4.11. TyHHenn pna Nponycka CTPOMUTE/IbHbIX PAcXOoA0B, TPAHCMOPTUMPYIOLLME BJIEKOMbIE HAHOCHI,
HeobXoAMMO NPOEKTUPOBATb C BO3MOMKHOCTbIO MPOBEAEHMA MX EKEroAHOro OCMOTPa M PEeMOHTa mocse
NPOXoXKAeHnA nasogka. [lns aToro cneayeT paccmMaTpMBaTh LiesecoobpasHOCTb COOPYHKEHUA ABYX TYHHenemn
C BXOAHbIMW Or0/I0BKaMM Ha Pa3HbiX OTMETKaX.

4.12. B rMapoTexHMyecknx TyHHenax | wm |l KnaccoB [oOMKHA NpeaycmMaTpuBaTbCA YCTAHOBKA
KOHTPONbHO-U3MEPUTENIbHOM  annapaTtypbl AAa NPOBeAEHWA HaTypHbIX HabnogeHWin 3a paboToit
COOPYKEHUA B MPOLLECCE CTPOUTENLCTBA U B MEPMOL €ro 3KCMAyaTaumu, 418 OLEHKM COCTOSHMA 0baenKu
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TYHHENS, OKPYXKalollero ero rpyHTa (B TOM uucie 3aleMeHTUPOBaHHOrO), AaBAEHUS TPYHTOBbLIX BOJ, Ha
obaenky, rmapasanNyeckoro n GUNbLTPALMOHHOIO PEXMMOB.

MNpumeHeHne Ha obasaTenbHOM oOcHoBe pasgena 5 obecneumBaer cobnwogeHne TpeboBaHUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKUIH pernameHT o 6e30MacHOCTM 34aHUN U
coopyrkeHui" (MoctaHosneHue Mpasutenbctea PO o1 26.12.2014 N 1521).

5. Tpacca v nonepeyHoe ceyeHne TyHHeNs

5.1. an NPOEKTUPOBAHUN TPACCbI TMOPOTEXHNYECKOTO TYHHENA HAaANEXUT NO BO3SMOXXHOCTH nsberaTb
Yy4aCTKOB, Haxo4Aawuxca B He6I'IaI'OI'IpMﬂTHbIX Ana CoopyxXeHnAa TyHHenA MNHXEeHEePHO-reo/s1I0rmM4Yeckmnx u
rmaporeonorM4ecknx ycnosumax (3Ha‘-IVITeﬂbeIe TEKTOHNYECKME HapyweHnA, ra30HOCHbIE YY4aCTKU, y4aCTKM C
NMPUTOKOM NoA3€eMHbIX BOA4, ONON3HWN, ceneBble NOTOKMU, KapCTbI), d TaKXe Yy4aCTKOB, XapaKTepU3YyHOLWKNXCA
HE6/'IaFOI'IpWr'ITHbIMVI CaHUTAPHbIMU YCNOBUAMMU (CKOTOMOFMHbHMKM, Knap,614u.|,a, CBaJ'IKM).

5.2. Tpacca TyHHensa, Kak npaswio, AO0/XHa ObiTb MNPAMOJAMHENHOM UM MWHMMAIbHOM AJINHbI.
HenpamonnHenHyo Tpaccy AOMYCKAaeTcA MPUMHMMATb B CAy4vasx, Korga 3To 06ycnoBAeHO KOMMOHOBKOM
rmapoyssa, HeobxoA4MMOCTbIO 0becneyeHns 4OCTaTOYHOM ryOUHbI 3a710KeHUA TYHHEeNs, Tonorpaduyecknmm
YCOBUAMU MECTHOCTU, MPUHATbIMKU cnocobamm Npons3BoacTBa PaboT, a TakKe HeobxoAMMOCTbIO U3berKaTb
pPacnonoXeHusa TYHHeNA B He61aronpUATHbIX YCNOBUSAX, YKa3aHHbIX B 5.1.

5.3. Paguycbl noBOpOTa TPacChbl TYHHENA MPU CKOPOCTAX TeyeHma Ao 10 m/c cnegyer npuHMmMaThb
paBHbIMM HE MeHee TPex 3Ha4YeHUI WUPUHBLI (anameTpa) TyHHenA B CBETY, a YI/ibl MOBOpPOTa He bonee 60°.
Mpn ckopocTax TeyeHus cablie 10 M/c 3HaYeHMs paguyca U yrna noBopoTa HeobXxoAMMOo onpeaenaTb Ha
OCHOBAHMW TUAPABANYECKUX PACYETOB WAM UCCNeAO0BaHUM B CAy4yadaX HANOPHOro MOTOKA U CMOKOMHOro
6e3HanopHoro NoToka (uncno Ppyaa ans Notoka meHblle 1) M ansa coopy:keHuit | u Il Knaccos Ha ocHoBaHUM
3KCNepUMEHTaNbHbIX UCCIeA0BaHNIM ana bypHoro 6e3HanopHoOro noToka (4umcno dpyaa ana notoka 6onblue
1).

HavyanbHbIi M KOHLEBOM YYacTKM KPUBOAMHEMHOW Tpaccbl TyHHenen cneayetr npeaycmaTpuBaTb
NPAMOJIMHENHbIMU OJIMHOW, PaBHOW NPONETy (AnameTpy) BbipaboTKU, HO HE MEHEEe 6 M.

5.4. ®opmbl nonepeyHbIX ceyeHuli 6esHanopHbIX TyHHeNen (PUCYHOK 1), a TaKKe COOTHOWEHME UX
pa3mepos cieayeT NPUHUMATL B 3aBUCUMOCTU OT KOahdULMEeHTa KpenocTu rpyHTa no Tabauvue 1.
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HI v

PucyHok 1. Popmbl MonepeyHbIX CeYeHui
6e3HanopHbIX TYHHeNel B CBETY

Tabnuua 1
dopma Kosdpdmument CoOTHOLIEHNA pa3MepOB CeUYeHUd
IIONEPEYHOTO | KPENNOCTU TPYHTOB £
ceueHuda (mo IpoTombakoHOBY) | r /b r /b r /b r /b
TYHHEJIA 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 -
IV f <2 0,5 0,1 - 0,15 1 -1,5 1 -1,5

<*> JlonyckKaeTCs IPUMEHATL IpU dopwme I rnomepeuyHOTO CeueHMA TyHHelnd
(pucyHok 1) .
<**> [lpyMeHAeTCHA IIPpU CIelMaJIbHOM OOOCHOBAaHUMU.

[lprMeuaHnsa

1. JauHbe Tabimue 1 OTHOCHATCA K cooTHomweHmM®o h/b = 1. [Ipyu xoJyebaHuUM
YPOBHA BOIE B TyHHeJie cBeiie 0,3h monyckaeTca npuHuMMaTs h/b > 1.

2. B wMecTax comopsxeHus JIOTKa CO CTeHaMM TyHHeJIS HeOoOXOIMMOCTb
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YCTPOMCTEBA 3aKpyIJIeHulM (BYyTOB) ONpenesidseTCsa pacdeTOoM. ‘

KoaddunumneHTt Kpenoctn f onpepensierca no NOCT 21153.1 nam npuHMMaeTca paBHbIM YacCTHOMY OT
AeneHuna npeaena NpoYHOCTM 0b6pasua Nopoabl Ha oAHOOCHOeE CKaTue (B MIMa) Ha 10.

5.5. [na 6e3HanopHbIX TYHHEe/Nel, NpoXoAdAwMX B TPYHTax, Pa3BMBAIOWMX TOPHOE JAaBfieHue,
HECUMMETPUYHOE OTHOCUTE/IbHO BEPTUKAJIbHOM OCU CeYeHUs, B HabyXatoLWUX FPYHTaXx, a TaKXKe Npun BbICOKOM
Hanope NoA3eMHbIX BOA cegyeT NPMHUMATb NonepevyHoe ceveHmne KpyroBoro oyepTaHumA.

Mpn Hagnexawem ob60OCHOBaHMWM AOMYCKAaeTCcA NpuMHUMaTb Apyrne GOpmbl MOMEPEYHOro cevyeHuA
6€e3HanopHbIX TYHHe e,

[na 6e3HanopHbIX TyHHeNel rnyboKoro 3ai10KeHMs HapyKHoe (Npuneratoliee K nopoae) oyepraHue
CTEH M CBOAOB [O/IKHbl ONPEeAeNnAaTbCA Ha OCHOBAHMM aHAAM3a MOCTPOEHHbIX TYHHENEN B aHaNOrMYHbIX
YCNOBUAX, a, NPU OTCYTCTBUM TaKMX aHAIOrOB, PACYETOM Ha OCHOBE YMC/IEHHbIX MOAENEN.

5.6. lonepeyHoe ceyeHWe HaNOPHbIX TyHHenen cnegyeT NPUHMMATb KPYroBOro o4vepTaHuAa. B
YCTOMUMBBIX OYEHb CNABOTPELLMHOBATBIX CKA/IbHbIX FPYHTaX AOMNYCKAaeTcA NPUHUMATbL HEKPYroBoe o4yepTaHme
HaMopPHOro TyHHens (cm. pucyHok 1, dopmbl I, I, IV), ecan npu sTom yaoBNETBOPAIOTCA YCNOBUSA MPOYHOCTH
obaenkn. CteneHb (Moaynb) TPELMHOBATOCTM CKa/ibHbIX TPYHTOB caeayeT onpeaenats no CMN 23.13330.

5.7. Pazmepbl MONEepeyYHoro ce4eHuns TyHHenen cneayer onpeaenaTb Ha OCHOBaHUM TMAPABANYECKUX U
TEXHUKO-9KOHOMUYECKUX pacyeToB.

Ha HayanbHbIX CTaAUAX NPOEKTUPOBAHMA AMAMETP (MAM NPONET) TYHHENA AOMNYCKAaeTca NPUHMMATDL OT
2 006 m-yepe3 0,5 m, cebiwe 6 m - yepes 1 m.

B cnydyae 4aCTMYHOro HaNMoOPHOTro MMAPaBANYECKOrO PEKMMA U NPU CKOPOCTAX BOAbl B TYHHENE CBbille
10 m/c pa3mepbl NoNepeYHoro ceyeHMa HeobxoAMMO HasHa4vaTb C YYETOM OMbiTa 3KCAAyaTaUuMu TYHHenen,
Haxo4AWMXCA B aHaNOMMYHbIX YCNOBUAX, UAM Ha OCHOBAHUM CNeuuanbHbIX rMOpaBAMYECKUX PACYETOB U
nccnenoBaHUM.

5.8. BbICOTY BO3A4YLHOrO NPOCTPAHCTBA Hagh YpOBHemM BOAbl B 6E3HANOPHOM TyHHesne npwu
YCTaHOBMBLUIEMCA TEYEHUM BOAbI CO CKOpocTblo Ao 10 m/c cneayeT NpUHMMaTb Ha OCHOBaHWM
rMapaBanyeckmnx pacyetos, HO He meHee 0,07 BbICOTbI TYHHENA B CBeTY U He MmeHee 40 cm.

Mpn cKopocTAX TeyeHUA BOAbl B TYHHesne CBblle 10 M/C AOCTAaTOYHOCTb YKa3aHHOro Bo34yLlHOro
NPOCTPaHCTBA AO0/1XXHa 6bITb 060CHOBaHA.

5.9. MuHMManbHble pasmepbl MOMNEPEYHOro CeYeHUs TUAPOTEXHUYECKMX TyHHenei B CBETY
HeobXxoAMMO NPUHUMATb C YH4ETOM BO3MOXHOCTU pasMeLLeHnsa 060pya0BaHUA, KOMMYHWKALMI, NPONycKa
CTPOUTENbHbIX MeXaHM3MOB U cobatogeHusa TpeboBaHMIt 6e30nNacHOCTM MpPYM NPOU3BOACTBE MOA3EMHbIX
pabor.

5.10. Ecv rnaApoTeXHUYECKUI TYHHEIb PacnolaraeTcs B MHOTO/IeTHEMEP3/1bIX FPYHTAX, TO MPU MPOUMX
PaBHbIX YCNOBUAX CeAyeT MPUHUMATL TYHHEIb C HANOPHbBIM PEXMMOM PaboTbl.

6. MaTtepuanbl g1A KOHCTPYKUNIA TYHHEeNew

6.1. BeToH 1 apmaTypa A5 BETOHHbIX U Kee300eTOHHbIX KOHCTPYKUNUIA TyHHenel (064enKa, nopTanbl
W Apyroe) AoNKHbl yooBnetTBopATb TpebosaHuam CM 41.13330 v HacToAwero pasgena.
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MNpumeHeHne Ha 06f3aTesIbHOW OCHOBe MNyHKTOB 6.2 - 6.4 obecneumBaeT cobnogeHue TpeboBaHWUI
depepanbHoro 3akoHa ot 30.12.2009 N 384-®3 "TexHUYecKUi periameHT o 6e3omnacHoOCTM 34aHui 1

coopykeHuii" (MoctaHoBneHue MNpasutenbctea PO oT 26.12.2014 N 1521).

6.2. Knaccbl 6eToHa no NMPOYHOCTN Ha CXKaTue OO0/IXKHbl Ha3HAYATbCA HE HUXKE ONA KOHCprKLI,VIVI:

MOHOJIMTHBEIX OETOHHBIX M XEJIEBOOETOHHEIX « v v o oo o oo v oo s onsnnennenneeeness B20
COOPHBIX KEJIECBOOETOHHBIX « o o o o o o o o o s o e s oo s aeeoeeeeeseesassaeeanseeeens B30
HAOPBIST —"OCTOHHEIX s v o s o o oo o oo o oot oot onsonssnssnssassassossanssssssas B25

Mpyn Hapnexawem o60CHOBaHUM [AOMycKaeTca npumeHeHue 6eToHa 6osee HU3KUX KNaccoB CO
cneumanbHbIMM A06aBKaMK, YAydLLAKOLWMMM €ro CBOKMCTBA, a TaKXe O6eTOHOB Ha a/JiyHUTOBOM W APYrux
CaMOHanNpPArawLLnX LLeMeHTax.

Mapku 6eToHa No BOAOHENPOHULLAEMOCTU ANA 064e10K He3HANOPHbIX TYHHENeN [0MKHbI ObiTb He
HuXe W6, a ana 064e10K HanopHbIX TYHHeNen - He Huxke W8.

Mapku 6eToHa NO MOPO3OCTOMKOCTU ANA OETOHHbIX U Kene3006eTOHHbIX KOHCTPYKLMI TyHHenel
[O0MNKHbI Ha3HaYaTbCs B COOTBETCTBUM C TpeboBaHmnamu CMN 41.13330.

BospacT (cpok TBepaeHuA) 6eToHa, OTBEYaloWMit ero Kaaccy rno MPOYHOCTM Ha CKaTue M oceBoe
pacTaXKeHne U MmapKam no BOAOHEMNPOHULAEMOCTU U MOPO30CTOMKOCTU, MPUHMMAETCA paBHbiM 180 gHaM.
Ecnn uM3BeCTHbl CPOKM (AKTUYECKOro 3arpyeHus KOHCTPYKLUMK, cnocobbl Mx BO3BELEHMA, YC/OBUS
TBEpAEHMA BETOHA, BUA M KAYeCcTBO NPUMEHAEMOro LLleMeHTa, AOMNYCKAETCA YCTaHaBAMBATb KAacc U MapKy
6eToHa B MHOM BO3pacTe.

6.3. lpy Ha3HayYeHUM Kjacca M Mapku 6eToHa 064eNoK TyHHens, pacrnoJsiaraemoro B
MHOTONETHEMEP3/bIX TPYHTaX, HEOobX0AMMO Y4MTbiBaTb BO3MOXKHOCTb MEPMOAUYECKOro (CE30HHOrO)
3aMopaXkuBaHMA N OTTanBaHUA beToHa.

6.4. Knaccel Ha6pbl3l'-6ETOHa N TOPKpeTa cieayeT Ha3dHayaTb NO NPOYHOCTU Ha OCEBOE pacCTAXKEeHUE He

HUXxe Bt 2’ 4 . 3Ha4yeHuA HOPMATUBHbIX N PACHETHbIX COI'IpOTMBJ'IGHMVI Ha6pb|3l'-6ETOHa N TOPKpPETa AO0/KHbI
NMPUHUMATbLCA KaK ON1A 6eToHOB.

Mogy M ynpyrocTv Habpbiar-6eToHa 1 TopkpeTa ana knaccos By 2,4 B 2,8, B, 3,2 Leo6x0qumo
APUHUMATb PaBHBIMM COOTBETCTBEHHO 3 25><104, 3,6 x10* 1y 3,9x10* MIIa ,

6.5. 064e/1KM (MUK NX YaCTU) TMAPOTEXHUYECKUX TYHHENEN C NOBbILIEHHOW KaBUTaLMOHHOM CTOMKOCTbIO
N CTOMKOCTbIO K UCTMPaHUIO HeoBXoauMMO NpeaycmaTpuBaTbh M3 KaBUTALMOHHO-CTOMKUX U M3HOCOCTOMKUX
6eToHOB.

6.6. [na 6eToHa OETOHHbIX M Kenes3obeTOHHbIX KOHCTPYKUMA TyHHenen cnepyet MNPUMEHATb
maTepuanbl (LeMeHTbl U 3aNoNHUTEeNM), oTBeYatolme TpebosaHnam FOCT 26633.

6.7. B OeToHbl ANA KOHCTPYKUMWA TyHHenelh cneayeT BBOAWUTb naacTuduumpyowme [06aBKU
(cynepnnactuéumkaTtopbl), BO3ayxoBoBAeKalowme J06aBKM UM KOMMNIEKCHble [06aBKM MOBEPXHOCTHO-
aKTMBHbIX BeL,ecTs, oTeevatowme TpebosaHmnam CM 41.13330.

B MOHOINTHbIE BETOHbI M HAbPbI3r-6€TOHbI PEKOMEHAYETCA BBOAUTb MUKPOKPEMHESEM B KOJIMYECTBE
- 0 .
5 - 8% maccbl LemeHTa
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6.8. [na rMapoTeXHUYEeCKUX TyHHesel caeayeT NPUMEHATb FopAYeKaTaHylo apmaTypHyl CcTanb
nepuoamyeckoro npoduna knaccos A-1l (A-300) n A-Ill (A-400).

PacyeTHble COMPOTUBAEHUA apMaTypHOM CTanuM Ansa  KenesobetoHa W aHKEPOB  AOJIXKHbI
cooTBeTCcTBOBaTL TpebosaHmam CM 41.13330.

6.9. Mapku ctann gna crasbHbIX 060/104EK KOMOUHUPOBAHHBIX 064AEN0K HEOBXOAMMO MPUHUMATD
cornacHo MpunoxxenHuto A.

PacuyeTHble CONPOTUBAEHUA MPOKATHOM CTaZM U MATEPManoB, NMPUMEHSAEMbIX ANA CBAPKU CTaNbHbIX
KOHCTPYKLMIN, cneayeTt NpuHMmaThb cornacHo CMN 16.13330.

MNpumeHeHne Ha obaAsaTenbHOM oOcHoBe pasgena 7 obecneunBaeTr cobnogeHve TpeboBaHMI
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHMYeCKuit pernameHT o 6e30MnacHOCTU 34aHUN U
coopyrkeHuin" (MoctaHoBneHue MpasuTtenbctsa PO o1 26.12.2014 N 1521).

7. KOHCTpYKUMA TYyHHenekn
Ob6uwme KOHCTPYKTUBHbIE TpeboBaHuUA

7.1. Mpy NPOEKTUPOBAHUUN FTMAPOTEXHUYECKUX TYHHENEN A0NKHA BbITb NpeaycMoTpeHa BO3MOXKHOCTb
MX ONOPOXKHEHWUA HA BCEM NPOTAXKEHUMN A1 OCMOTPA M PEMOHTA.

JonyckaeTtca He npeaycmaTpuBaTb ONOPOXKHEHMA HAaYaIbHbIX Y4aCTKOB TYHHEHEVI 00 3aTBOpoOB. [nHa
3TUX YH4aCTKOB AO0/1)KHa 6bITb MUHUMANbHOM.

7.2. Bxogpl M BbIXOAbl TMAPOTEXHUYECKUX TYHHENEN AOMKHbI ObiTb 0pOpMAEHbI B BUAE NOPTAasOB,
KOTOpble caeayeT pasmeLLatb TakKMm obpasom, 4Tobbl ecTecTBEHHOE pPaBHOBECME CKNOHOB penbeda bbino
HapyLeHO MUHUMANbLHO.

B celicmuuyecknx paioHax nopTasbl He AOIXKHbI BbIXOAWTL 3a Npesebl CKA0oHA. [Mpy 3TOM KOHCTPYKLMK
NOPTaN0B HAANEXKUT MPUHUMATb NPOCTbIX FTEOMETPUYECKUX GOPM.

[NnA BbIXOAHbIX NOPTAN0B BOAOCOPOCHbIX TYHHENEW, PACNONOKEHHbIX B palloHax C CypoBbiM M 0cobo
CYPOBbIM KAMMATOM, C/leayeT NpeaycmMaTpruBaTb BOSMOMKHOCTb TEMI03aLWMUTbI UX HA 3MMHWIA Nepuoa,

Pasmepbl N KOHKpeTHble reomeTpuyeckme (bOprI I'IpOTO‘-IHOVI 4acCTU NOpTa/ibHbIX Y4aCTKOB cneayert
onpenenAaTtb rngpasanvyeCKMMmM pacHieTtamm U1 pac4ieTamum HaI'Ipﬂ)-KeHHO-LI,Ed)OpMVIpOBaHHOFO COCTOAHUA.

7.3. BogonpuemHukm MNIC gonxKHbl yo0BAETBOPATL CAeAyoWUM TpeboBaHUAM:
NPonyCcKHas cnocobHOCTb BOAONPUEMHMKA A0/XKHA obecneunsate becnepeboiHyo noaavy BoAbl;

pacnonoXKeHne BOAONPUEMHUKA B Npeaenax CoopyeHui, Gopma Nnoaxo4HON 4acTu MU cOBCTBEHHO
BOAOMNPMEMHUKA AOMKHbI obecrneumBaTb MNAaBHbIM BXO4, BOAblI B BOAOMPUEMHMK C MMHMMAbHLIMM
noTepsaMM Hanopa;

BOAOMNPUEMHUK O0/1KEH 6bITb o6opyp,OBaH 3aTBOpamMun OANA NpeKkpalweHna A0oCTyna Bo4bl B HaI'IOprIVI
BOAOBOA B C/lydae ANMUTENNIbHOIO OTKNKOYEHNA TMAPOCTAHUUMN,

BOAOMPUEMHUK OO0TKEH 6bITb CHabeH COpo3agepmMBarowmMmMmmn pelweTkamm, npegoxpaHArnWLmMmMmm
ILl,e[l)l/lBaLl,l/IOHHbllL/:I TYHHEIb OT B/JIEKOMbIX BOAOI‘;i TEN, COPa N TONJZIAKOB, a TaKXe YCTpOﬁCTBaMM AnAa OYUCTKU
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peLleToK OT copa M ANA ero yaaieHus;
B BOAOMNPUEMHMKE A0NXKHA ObITb NpeaycMOTPEHA 3aLLMTa OT IbAa M WYrY B 3MMHUI nepuog, paboTbl.

7.4. 3a BbIXOAHbIMM NOPTaNaMM BOLAOCOPOCHLIX TyHHeneW cneayeT nNpeaycmaTpyBaTb KOHLEBble
yCTpOMCTBA AN NpefoTBPalLEHMA HeZoMNyCTMMOro pPasMblBaloOLWEro BO34EWCTBMA NoToKa. [Mpu  mx
KOHCTPYMPOBAHMM O0/IKHbI:

YUMUTLIBATbCA MNPOTHO3MpPYyEeMble Pa3MbiBbl OCHOBAaHWA COOPYXKEHWA, pycna peku U beperos,
BO3HWKHOBEHWE TPAAbl OTNOKEHWA MPOLAYKTOB PasmbiBa B HUXKHEM bGbede M ComnyTCTBYHOWMI MNogbem
YPOBHEN BoApl;

obecneunBaTbCa raweHne U3bbITOYHON KMHETUYECKOM 3HepruM B npegenax Bogob0MHbIX YCTPONCTB
NN OTEPOC NOTOKA OT COOPYIKEHMUSA C pacnpesesieHUEM ero B MecTe conpsykeHusa 6bedos no wupuHe v (Mm)
ONVHe pycna.

[NAa ynpouieHnna KOHCTPYKUMI KOHUEBbLIX YCTPOWCTB M co3daHua 6onee 61aronpuATHbIX YCAOBWUIA
conpsxeHusa 6bedoB Ha BbIXoAe M3 BOAOCOPOCHbLIX TYHHENel cnedyeT npeaycmatpusaTb 6e3HanopHble
pacwmpAOWMECa Y4acTKM, a NPU OTHOCUTENLHO HEBO/bWIMX Mepenagax Ha COOPYMKEHWWU - U HaMopHble

andoysopbl.

Ona npepoTtBpalleHUa MNoAMbIBa KOHLEBbIX YCTPOMCTB cbpacbiBaeMbiM MNOTOKOM Heobxoaumo
YyCTpauBaTh B UX KOHLLEBOM CeYEHUN aHKepHble 3ybbsa C LeMeHTaunel rpyHTta. as camsa sodpl U3 Hanbonee
3arnybaeHHOro yyactka TpaMmn/imMHa B ciydae HeobXoAMMOCTM A0NXKHO BbiTh NPeayCMOTPEHO cneunanbHoe
YCTPOMCTBO.

7.5. Qna npenoTepalleHns HeAoNyCcTMMOro pasmbiBa 6epera, pacnoioXKeHHOro HanpoTUB BbIXO4a U3
BOZOCOPOCHOrO TyHHe s, U 06pa30BaHMA rPaabl OT/I0KEHNI KOHLLEBYIO KOHCTPYKLMIO TYHHENS, MPU Hainuum
Heobxo4MMOro nepenaga Mexay ee OTMEeTKaMM M YpPOBHEM BOAbl B HUXHemM bbede, Heobxoanmo
NPOeKTUPOBaTb B BUAE TPAMMJIMHHOIO BMparka, obecneymBaroLLero oTbpoc NoToka U ero pa3BopoT BAO/b
pycna peku, Uam B BuAe TpaMnamHa ¢ 6OKOBbIM CIMBOM, pacnpeaensowmm NoToK No ANnMHe pycaa.

7.6. Mpu 3HaunTENbHbIX Hanopax (6onee 50 M) M NpU CKOPOCTAX NOTOKA 60Jblie Pa3MbIBAOWMNX Ha
BbIXO4E LlenecoobpasHO paccmaTpMBaTb KOHCTPYKLMM BOAOCHPOCHbLIX TYHHENEN C ralweHWem sHeprumn B
npegenax TPakTa, YTo NO3BOAAET 06/1EerYnTb KOHCTPYKUMUU AR COMPANKEHUA MOTOKOB B HUXKHemM bbede,
obecneunTb 3aWMUTY 06TEKAEMbIX MOBEPXHOCTEN TYHHENN OT KaBUTALMOHHbIX BO34EWCTBUIA M NPU pacxodax
MEHbLUE PACYETHOro UCKAHOUYUTb CMeHY 6e3HaNOPHOro M HaNOPHOrO PEXKMMOB TeYyeHUA. B KayecTBe TaKuUX
KOHCTPYKTMBHbIX MEPONPUATUIA Ha TPaKTe TYHHenel Npu NPoeKkTUpPoBaHMM LiesiecoobpasHO paccmaTpuBaTb
KaMepbl ralleHus, WaxTHble FacUTeNn 1 pas/iMyHble CXEMbl 3aKPYTKM NOTOKa.

7.7. TpeboBaHuMA K T[1aAKOCTM W NAAaBHOCTM OOTEKaeMol MOBEPXHOCTU TyHHeNen [OJKHbI
YCTaHaB/IMBATLCA U3 YCI0BUI obecrneyeHmns NPOoNyCKHOM CNOCOBHOCTU TYHHENA.

B BOAOCOPOCHLIX TYHHENAX NPW CKOPOCTAX TedeHua 6onee 15 m/c ana 3awmTbl 06TEKaemMbIx
NOBEPXHOCTEN TYHHENeN OT KaBMTaUMWM M KaBUTALMOHHOM 3p0O3MU HaAEeXWUT npedycmaTpuBatb noabop
06TeKaeMbIX OYEePTaHUN KOHCTPYKLUMM; UCNO/b30BaHME CYMNEPKaBUTALMOHHbLIX 3/1EMEHTOB KOHCTPYKUUIA U
3/1EMEHTOB, CMOCO6CTBYIOWMX MOBbIWEHUIO AABAEHWA Ha TPaKTe; MOJyYeHMEe FNagKux OB6TeKaemblx
nosepxHoctei 064en0K; npumeHeHWe OGEeTOHOB MOBbILEHHOW KaBWUTALUMOHHOM CTOMKOCTW; 3alUMUTHbIX
MOKPbITUA K, 0COBEHHO B CAydYae 6E3HAMOPHOro peXKMma TedeHWUA Ha TPaKTe, YCTPOWCTB ANA aspaumu
NPUCTEHHOrO C/10S NOTOKaA. [AA 3alMTbl OT TPAHCNOPTMPYEMbIX B BOAE HAaHOCOB M B3BELUEHHbIX B BOAE TeN
(bpeseH, Nbaa v T.N.) HEOBXOAMMO MCNONBL30BaTb BETOHbI C MOBbILEHHON M3HOCOYCTOMUYMBOCTLIO, @ TaKKe
3alUMTHbIE NOKPbITUA.
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7.8. Ans TyHHenen, noasoAAlWMX BOAY K rMApoTypbMHAm uaM Hacocam, cnedyeTt npeaycmatpumBaTth
BO3MOHOCTb TMAPAB/ANYECKOM MNPOMbIBKM ManbiMU MOMYCKamMM BOAbl ANA OUYUCTKM WX OT MEJIKOro
CTPOUTENIbHOro Mycopa.

Cnepyet TaKiKe paccmaTpuBaTb LeecoobpasHOCTb MPOBEAEHUA MeponpuaTuii no obecneyeHuto
aKKYMYNIALUUM BAEKOMbIX HAHOCOB B BepxHem bbede nocpeacTsom nogbema OTMETKM Boao3abopa nocne
NnepeKkpbITUA Pycna pekn, Co3aaHmsa NOBYLLEK NN EMKOCTU B pyc/ie PeKMu.

7.9. KOHCTPYKTUBHOE pelleHne TyHHenel 4O0/IKHO ObiTb YBA3AaHO C TEXHWUYECKMMWM BO3MOMKHOCTAMMU
COBPEMEHHOW TEXHMKM (NPOXOAYECKMX LLUTOB) U MEXAHU3MOB A1 NPOXOAKM NOPOL U BO3BeAEHMA 064e/10K
TYHHenewn.

TyHHenu 6e3 06aenku

7.10. Be3HanopHble TYHHENU, a TaKXKe HaAMopHble TYHHENU NMPU FyOMHE UX 3a/10)KEHUS HE MeHee
NMoJIOBUHbI Hamopa BoApl (B MeTpax), Npoxoasllme B 04eHb cNaboTpeLLMHOBaTbIX CKa/ibHbIX HEPa3MbIBaeMbIX
rpyHTax (BKAOYas maTepuman 3ano/IHEHMA TPELMH) UAKM B MHOTONETHEMEP3/bIX CKaNbHbIX TPYHTaX, He
TEPALWUX YCTONYNMBOCTM NPU USMEHEHNM TEMIMEPATYPHOTO peXnma, cieflyeT NpoeKkTupoBaTb 6e3 obaenku.

Mpu cooTBeTcTBYOWEM OOOCHOBAaHUM AOMNYCKAETCA NPUHUMATL FNYyOMHY 3a/0XKEeHUA HaMopPHbIX
TYHHenen 6e3 064eN10K MeHbLLe BEIMYMHbI BHYTPEHHErO AaB/IEHWUS BOAbI.

7.11. Mpu ckopocTu TeyeHUs BoAabl cBbie 10 m/c NpoekTUpoBaHMe TyHHenen 6e3 064eNKN A0NKHO
6bITb 060CHOBAHO.

7.12. HayanbHbIli U KOHLEBOW y4acTKM HeobnuoBaHHOro (HanmopHOro uan 6esHanopHOro) TyHHens
JO/KHbI NpeaycMaTpmuBaTbhcA C 064e1K0M Ha AnHe, paBHOM nponeTy (AMameTpy, WKUPUHE) BbipaboTKK, HO
He meHee 6 M.

7.13. B noaogAwmx TyHHensax (UAM ux y4yacTKax) 6e3 ob64enku, rae BO3MOXMHO HapylleHue
YCTOMYMBOCTM OTAE/IbHbIX 6/IOKOB MM Y4aCTKOB CKaJIbHOFO MacC1Ba, A0/IKHbI ObITb NPeaycMOTpeHbI PaboTbl
MO 3aKPenIeHMUIo 3TMX 6JI0KOB (Y4aCTKOB CKaJIbHOrO MacCcuBa) aHKePAMM Ha LEMEHTHOM PacTBOpe 1 HabpbI3r-
6eToHOM. B /I0TKe TYyHHeNs [O/KHbI MPeAyCMaTpUBATbCA CreuuasbHble JIOBYWKU A NOTepsABLUNX
YCTOMYMBOCTb KYCKOB NOPOAbI.

7.14. Npu NPOEKTUPOBAHWUM TyHHenehn 6e3 064eNKM AOMKHbLI MPeaycMaTPUMBaTbCA TEXHOIOTUM,
obecneumBaowne MUHUMA/bHYIO LUEPOXOBATOCTb MOBEPXHOCTU TYHHENA.

O6aenku TyHHenekn

7.15. BbipaBHuBaolme ob6aenku caeayer npeaycmatpmsatb U3 MOHOAUTHOrO 6eToHa uan HabpbIsr-
beToHa.

JonycKkaeTca NpMMeHATb BbipaBHUBAlOLWME 064e/IKM CBOAA U CTeH TyHHeNA 13 Habpbi3r-6eToHa npu
CKOpOCTAX BOAbl B TyHHene He 6onee 10 m/c; npu BGONLLIMX CKOPOCTAX MX NPUMEHEHWE AO0MKHO 6biTb
060CHOBAHO. YCTPOMCTBO BblpaBHUBAOWMX 064€M10K U3 HabpbI3r-beToHa He [OoMycKaeTcs A/1s y4acTKoB,
NeXawmx Ha rnybuHe 6onee 10 M HUXKe YPOBHSA MOA3EMHbBIX BOL.

JIOTOK Npun BbIPaBHMBAKOLLLUX o6,a,em<ax cneayet npeaycmMmatpuBaTtb BGETOHHbIM.

BbipaBHuBatoLLme O6AEJ’IKM B HaAMOPHbIX TYHHENAX cneayer nNpMMeHATb Npu F/'Iy6VIHe 3a/10XKeHHnA
TyHHeﬂeVI He meHee NO0/1I0BUNHblI BHYTPEHHENO Hanopa Bo4bl.
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7.16. OcHoBHble BUAbI HecylMx 06AeNOK HanopHbIX M 6e3HanopHbIX TyHHenen n obnactb UX

nMmeHeHnAa JO0NXKHbl COOTBETCTBOBATbL NpMBeaeHHbIM B Ta6m4u,e 2.

Tabnunua 2

Obmenka Kosddmumenta kxpenoctu f m yImeJbHOT'O OTIOpa I'pyHTa K ,

0

H/cmMm3

(krc/cM3)

f > 8;
K > 5000
0
(500)

f or 4 mo 8;
2000

K
0

(200

500)

5000

f < 4;
K < 2000
0

(200)

Hanop BOZEH,

M

Or 30
o 100

Or 30
mo 100

MeHee
30 <*>

CBrlle
100

MeHee
30 <*>

OoT
oo

MeHee
30 <*>

CBrlle
100

30
100

CBrlle
100

MOHOJIMTHAA &
6eToOHHAasA
13 IPECCOBAHHOTO
6eToHa
HaOpPBI3I-OeTOHHAA
aHKepaMu
xeJjie300eTOHHAaS

C

KoMObuHUPOBaHHASA
BHYTPEHHSS
XeJIE30TOPKPEeTHASA
060JI0UKa, HAaPYXHBIM
MOHOJIMTHEIM OeTOoH
BHYTPEHHSS
cranbHas oboJjiouka,
HapyXHEI
MOHOJIMTHEINM OeTOH
UIu Xejles300eToH
BHYTPEHHSS
xeJjie300eTOHHAasS
oboJiIoUKa, HapyXHOe
cOoOpHOE XeJje30-—
OeToOHHOEe KOJIbILIO

<*> B ToM umciie Oe3HANOpPHBIE TYyHHEJM.

[lpyMeuaHnsa

1. B3BuhaueHme "+" o3Hayaer
HEeOONyCTMMOCTDL I[IPMMEHEHUS.

2. [IpyMeHeHMe O0OIeJyIoK IpyTMX BUIOB,
OOMyCKaeTCs NpM HamjexameM OOOCHOBAaHUM.

BO3MOXHOCTDb

He

IIPMMEHEHMA,

IIPMBEIOEHHBIX

3HaAK

B

Tabnuie,

w_mn

Mpn wmtosom cnocobe NPOXOAKN TyHHeNnA AonyCKaeTcA NPUMEHATb O6AEHKM n3 MOHOJINTHO-
npeccoBaHHOro 6eToHa 1 HoBble BnAbl KOHCprKLI,I/Iﬁ C60prIX Kpyrabix o6p,en0K, Nno3BOIAOWUNX UCKNTHOYNTD

HeobX04MMOCTb  YCTPOMCTBA BHYTPEHHEN BTOPMYHOM  064e/Ku

(»enesobeToHHan

obgenka c

3annparowmmMmmnca CermeHTamum, Kenes3obeToHHan o6p,em(a C KOHYCHbIMU coeanHUTENbHbIMW TOZNI0BKAMMWU,
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npeaBapuTe/ibHO HanpPsAXKeHHanA Kene3obeToHHas 0b64enKa, coToBan KenesobeToHHasn 0b6aenka, 0baenka us
ctanebeToHHbIX 6N0KOB, CTanexkenesobeToHHbIX 6/10KoB). NMpumeHeHWe Takol 06a4enKM 06OCHOBbIBAETCA
pacyeToMm.

MpumeHeHne obaenkmn ns HabpbI3r-beToHa ¢ aHKepaMKn A0MNyCKaeTca Aas TyHHenen npu rnybuHe ux
3a/10’KEHMA HE MeHee NON0BUHbI BHYTPEHHEro Hanopa BoApbl. B cpeaHe- N CUIbHOTPELLMHOBATbIX FPYHTaX
HabpbI3r-6eToH HeEO6X0ANMMO BbINOJIHATL MO META/I/IMYECKON CETKE.

CuenneHue Habpbisr-6eToHa Cc rPyYHTOM AOJIKHO 6biTb He meHee 0,5 MMa. MNpu coOTBETCTBYIOLEM
3KCnepMMeHTaIbHOM 060CHOBAHMM AOMYCKAaeTcA NPUMEHATb 064eNKM U3 HAbpbI3r-6eToHa NpU MeHbLIEM
cuenaeHunu.

Mpwn BO3gencTBUM Ha 0b6aenKky M3 Habpbi3r-6eToHa rPYHTOBbIX BOA, MAW NPU LEMEHTaLMM TpyHTa
cuenaeHne o64eNKN C TPYHTOM A0MKHO BbITb HE MeHee YABOEHHOIO 3Ha4YeHMA AaBAEHUA FPYHTOBbIX BOA,

B rpyHTax ¢ KoapodumumeHtom Kpenoctu f oT 4 oo 8 ans KOMOBUHMPOBAHHON 0BAENKN N3 BHYTPEHHEN
»Kene3obeToHHOM 0060J/I04KU U HAPYXKHOTO COOPHOro *Kesie300eTOHHOMo KoJiblia B3aMeH ene300eToHHOoM
060/104KM A0MNYCKAETCA MPUMEHATD XKeNe30TOPKPETHYIO.

7.17. Hecywme 064enKM TyHHeNel HagNexuT MPOEKTUPOBaTb KaK  HeTPeLmHOCTOMKMMU
(paccunTbiBaEMbIMM MO LWMPUHE PACKPBLITUA TPELLMH), TaK U TPELMHOCTOMKMMKN (06pasoBaHMe TPewmH He
AonycKaercs).

BeToHHble U KeneszobeToHHble 064eNKM TyHHeNeW cneayeT, Kak MpaBuio, nNpeaycMaTpuBaTh
HETPELMHOCTONKMMU.

TPELWNHOCTOMKMMM  A0/KHbI BbITb 064E/KM TyHHENel, COOpY)KaeMblX B 30HaX C BblAeaeHueMm
cepoBogopoda M B rPyHTax, noAsepxeHHbix cyddosun, BbilenaumBaHuio, npu rmapokapboHaTHOM
LLLEeNIOYHOCTN BoAbl B TyHHeNe meHee 0,25 Mr-aKB//, a TakKe B C/yyasx, Koraa GuabTpaumsa BOAbl MOMKET
BbI3BaTb CHUMXEHMWE A0/ITOBEYHOCTU 064/1KM U YCTOMUMBOCTM MPYHTOBOrO MaccuBa.

7.18. TonuwmHa BETOHHON UM Kene3obeToHHOWN Hecyulel obaenkn gonxHa 6biTb He 6onee 0,15

BHyTpeHHero paguyca li nonepeuHoro ceuenws TyHHeNA nNpu Kpyrosom ero oyepTaHumn nam 0,15 NONOBUHDI
LWMPUHDbI CEYEHUA b NPU HEKPYTOBOM OYEPTaAHUM.

Ec/nv No ycnoBuAM TPELLMHOCTOMKOCTM TpebyeTca yBesinYeHne TONLWMHbI 064e/1KM HAaNOPHbIX TYHHeNeN
cnegyeT PacCMOTPETb BO3MOXKHOCTb MPUMEHEHMA MaTepuana 064e10K C MEHbLIMMM 3HAYEHUAMU Moy Nel
YMPYrocTu, Yem y TAXKeNbIX 6ETOHOB, UK YAydLEeHUA AedOPMALMOHHBIX XapaKTEePUCTUK TPYHTOB NyTEM MX
YKPEenuTenbHoM LeMeHTaUnn, AU NPUMEHEHNA NPEeABAPUTENBHO HaNPAXKEHHOM Kene306eToHHOM 064e/Ku
TYHHeNA Ha HanpsAratowem uemeHTe. Mpu 3TOM pelleHre No yAyYLlleHNo 4ePOPMaLMOHHBIX XapaKTEPUCTUK
FPYHTOB NyTEM UX YKPENUTENbHOW LleMeHTaUMmn A0MKHO NPUHMMATBCA HAa OCHOBE TEXHUKO-3KOHOMMUYECKOTO
COMOCTaB/IeHWA BaPUAHTOB NOC/E BbIMOAHEHUA YKPENUTENbHON LLeMEHTAL MM Ha OMNbITHOM y4acTKe.

7.19. MMHMMaNbHYO TONLLMHY 064810K I'MAPOTEXHUYECKUX TYHHENEeN cneayeT NPUHUMATb He MeHee,

CM:
IOJIT MOHOJIMTHEIX OETOHHBIX U XEJIEBO0OETOHHBIX « v o e oo v o o oo sesoneneesenenns 20
OJi19 BHYTPEHHEY MOHOJIMTHOM XeJjle300eTOHHOM OOO0JIOUKMU

KOMOVHUPOBAHHEIX OOIEIIOK & v v v o v o o o e s o s s o oo oo oo onenessenenessenenssesenesss 10
0711 COOPHEIX XEJIEBOOETOHHEIX + o s e v o o s o o o s o s o oo ososonnnnesonenssesonenss 10
13 HaOpeI3T-OETOHA:
HECYIIMIX 4 e e e e v o e e o e e o e e o e e aeesoesoeeaeeeeeeeeeeeeeeeeeeeeeaeeneennes 10

BEIPABHUBAIOMMX  « ¢ ¢ o v v o ot o o oo oot o oot onnneesennneesesnnnsesennnneseeas 5
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U3 KEITIEBOTOPKDETE  « e v v e e o v e s e e e e e e e e aeenennsansasasaseseeneeeeeneneansass 5
7.20. MpoueHTbl aPMUPOBAHUA HETPELLMHOCTOMKMX Ke1e306eTOHHbIX 064e10K HaNopHbIX TYHHenewn
cnenyet onpeaensiTb U3 YC/IOBUSA OFPaHMYEHMA PACKPbITUSA TPELMH (cornacHo Tabanue 7) u GUAbTPaLMOHHbBIX
noTepb, HO NPUHMMATb He meHee 0,5%.

Onsa TpewmHOCTOMKMX 064eN0K HAMOPHbLIX TYHHENEN, COOPYXKaeMblX B FPYHTax € KoadpduumeHTom
Kpenoctu f < 4, MMHMManbHOe apmMmupoBaHne HeobxogMmo npuHMmatb 0,3%, B rpyHTax ¢ f >=4-0,15%.

MuHMMaNbHOE apMUPOBaHUNE KeNe3oTOPKPeTHbIX 060n04eK caeayeT NPUHMMaTL He Hke 1%.
pmunp PKP AyeT np

7.21. B :kene3o6eToHHbIX 064eKax HAaMOPHbIX TYHHENE! Npu ABYXPALHOM PACTONOKEHUN apMmaTypbl
OCHOBHY!I0 YacTb pacyeTHoM apmaTypsbl (60 - 70%) cneayeT pacnonaraTb y BHYTPEHHEN NOBEPXHOCTN 06AENKMN.

B NpOYHbIX 0AHOPOAHbIX FPYHTaX, a TaKKe NPU UCNOAb30BaHUN BPEMEHHOI Kpenu n3 meTanandeckmx
aPOK A40MNYyCKaeTcsA YCTaHOBKa OAHOPAAHOM apMaTypbl, PacnosiaraemMoin y BHYTPEHHEN MOBEPXHOCTM 06 4e/1KU.

MpoAonbHylO pacnpeaenuTenbHy0 apmaTypy caeayeT pasmellaTb C BHYTPEHHEN CTOPOHbI pabouel
apmaTtypbl € larom He 6osiee 25 cm.

B HEO4HOPOAHBIX FPYHTAX, NPWU KaPCTOBbIX NYCTOTAX, TEKTOHUYECKUX U APYIUX HAPYLIEHUAX FPYHTOBOIO
MaccuBa Hag/1eXNUT NPeayCcMaTPMBaTb KOHCTPYKTUBHbIE MEPONPUATUSA, UCKIOYatoLWMe 06pas3oBaHMe TPELUH
C pacKkpbiTMem 6onee 4OMNYCTUMOTO.

B KenesobeToHHbIX 064enKax 6e3HanopHbIX TyHHeNel pasmelleHWe apmaTypbl onpegenserca
pacyeTom no npeaesibHbIM COCTOSAHWAM NEePBOM FPynnbl.

7.22. TOAWMHY 3alUUTHOrO cnos AnAa paboyelt apmaTypbl MOHONUTHbLIX *Kene306eToHHbIX 064en0K
cneayeT NPUHMMaTb He MeHee:

30 MM mpu ToOJNIMHE OOHEJIKM OO 30 cwm;
4 O " " " " ,HO 5 O " ;
50 " " " " cBeme 50 ".

B aFDECCMBHOﬁ Boge-cpeae To/nHa 3allMTHOro C/10A yBeNIM4YMBAETCA Ha 10 mm.

MUHUMaNbHYIO TONWMHY 3aWMTHOrO C/0A ANA  pacnpeaennTeNbHOM apmaTypbl  OoMycKaeTca
NpMHMMaTb Ha 10 Mm meHbLIe, Yem AnA paboudei.

[na cbopHbIX 31eMEHTOB 064e/1KN TO/LWMHY 3aLLMTHOIO C/I0A AOMYCKAeTcA yMeHbluaTh Ha 10 mm no
CPaBHEHMIO C YCTAHOB/IEHHOW A1l MOHONUTHbIX 064e/10K.

TONWMHY 3aLMTHOTO C/1I0A /IOTKA U CTEH TYHHENA HeEOBXO4MMO YCTaHABNBATb C Y4ETOM UX UCTUPAHUA
HaHOCamu, HO He meHee 50 mm.

7.23. Ha yyacTKax pa3BeTBaAeHMA HAaNOPHbIX TYHHENEeN N X conpsixkeHus co 3gaHmamm M3C, FTA3C un HC,
3aTBOPHbIMM Kamepamu M OPYrMMU  QHANIOTUYHBIMU  COOPYXKEHUAMU CaeayeT MNPUMEHATb CTasibHYHO
06/1MLIOBKY.

OnvHy (rpaHuupbl) y4acTKOB KOMOUHMPOBAHHOM 064eNKM C BHYTPEHHel CcTafbHOM 060104YKOM
Hag/1eXXUT ONpesensaTb Ha OCHOBE CNeayoLWnX KpUTepmes:

HECYLLI,el)‘I cnocobHocTH BMeELaoLWero royHToBoro maccusa;

AJIMHbBI NYTU 1 pasmepa GUAbTPALLMM U3 TYHHeNA B coceaHue "cyxme" nogsemMHble COOPYKEHUS UaN B
Hamnpas/IEHWUN MOBEPXHOCTU 3EMIN;
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No YCNOBUAM 3aLLNTbI OT KaBUTAaLMOHHbIX BO34ENCTBUIA.

Pasmepbl 3aTpybHOro NPOCTPaHCTBA - 3a30Pbl MEXKAY rabapuTamm CTasibHON KOHCTPYKLMKU U BbIPpabOoTKM
(BpemeHHON Kpenu) - cnegyeT NPUHUMATb MUHUMAbHBIMK C y4eTOM TpeboBaHMI TEXHUKM He3onacHOCTH
npwv NPoBeAEHNN CTPOUTENbHO-MOHTAXKHbIX paboT.

Mpy OBYXCTOPOHHEN CHOpPKe M CBAapKe peKoMeHayeTcs MNpeaycmaTpuBaTb CMJIOWHOW npoxod gns
yesioBEKa B 3aTPyHHOM NPOCTPaHCTBe.

B KOHLULe CTa/bHOM 06/1ML0BKM Kamepbl Npy 6e3HanopHOM perKMMe TeYeHUs 33 3aTBOPOM Heobxogumo
paccMmoTpeTb uenecoobpasHoCTb YCTPOMCTBA aspaTopa C NOABOAOM K HEMY BO3A4yXa.

7.24. NedopmaLMOHHbIe LWBbI CeAyeT pacnonaratb B MeCTax MPMMbIKaHMA K KaMepaM M Ha y4acTKax
TYHHENsA, rae anemeHTbl 064e1KM MOTyT CMeLLaTbCA.

7.25. ina obecneyeHns BOAOHENPOHMULAEMOCTU CTPOUTE/IbHBLIX U AedOopMaLMOHHbIX WBOB 064e10K
HaMoOpPHbIX TYHHes el HeobxoaMMOo NpeaycMaTpuBaTb B LIBaX YCTAHOBKY Anadparm, WMNOHOK WAKW ApYyrux
YNNOTHEHUN.

7.26. 3anonHUTENbHAA LeMeHTauua B TyHHenax ¢ ob6aenkoi A0oNXHa npeaycmaTpusaTbCca BO BCEX
CNyvanx, 3a UCKAOYeHMeM TyHHenel ¢ 06aenkamm n3 Habpbiar-6eToHa MM npeccoBaHHOro 6eToHa, a Takxe
HaKNOHHbIX (C YrIOM HaK/0Ha K ropu3oHTy 6osee 30°) n BepTUKanbHbIX BOAOBOAOB C 064€/1KOM U3 NTOrO
beToHa.

7.27. MNpyn NPOEKTUPOBaHUN 006E/10K HANOPHbIX TYHHEIEeN, pacrosiaraemMbixX B TPELLMHOBATbIX FPYHTAX,
cnepyeT, Kak NPaBuo, NPeaycMaTpuBaTb YKPENUTENbHYIO U NPOTUBODUABTPALNOHHYIO LLEMEHTALMIO.

7.28. [na ynydweHus ycnoBuit paboTbl KOHCTPYKUMM 064e/KM, BOCMPUHMMALOWEN [aBAEHUe
NoA3eMHbIX BOA, C/leAyeT pPacCMaTpuBaTb LENecoobpasHOCTb MPUMEHEHWUA APEHaXKHbIX YCTPOUCTB U
aHKepOBKM 064e/KM B FPYHT.

7.29. MNpy NpOEKTUPOBaHNM BE3HANOPHbIX TYHHE/EeM, pacnonaraemMblix B MHOrOIETHEMEP3/IbIX FPYHTaX,
HeobXxoAMMO NpeaycCMOTPeTb MeponpuAaTUA, WUCKAtouYalowme obnedeHeHWe CBOAOBOM 4acTv, a TaKXke
MOpPO3HOE Ny4YeHne U3-3a CE30HHOro OTTanBaHMA U 3aMep3aHuA TPYHTOB Bblle YPOBHA NPOTeKatoLein Boabl.

7.30. B MHOroneTHemep3/biX CUIbHONbAUCTbIX FPYHTax cneayeT NPUMEHATb NOAAT/IMBbIE KOHCTPYKLUK
064en0K (M3 »Kene3obeToHHbIX aHKepoB, HabpbI3r-6eToHa), a TaKKe Apyrue KOHCTPYKUWMWU, CNocobHble
nepepacnpesenaTb yCUAMA B CBOUX 31eMeHTax 6e3 HapyLleHUa nx LLeSIoCTHOCTHU.

7.31. MNpw NPOEKTUPOBaAHUMN TYHHE/EN, pacnofaraemMbiX B MHOTOJIeTHEMEP3/IbIX FPYHTax, HE0bxoANMO
YYUTbIBaTb BO3MOXKHOCTb OCaAKMN TYHHENA U NOBEPXHOCTU HA, HUM BC/IeACTBUE OTTaMBaHUA FPYHTOB.

MpumeHeHne Ha ob6s3aTenbHOW oOcHoBe pasgena 8 obecneunBaeT cobaogeHne TpeboBaHUiM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHWYecKuit pernameHT o 6e30MacHOCTM 34aHUN U

AL

coopykeHuii" (MoctaHoBneHue MNpaButenbctea PO or 26.12.2014 N 1521).

8. MexaHu4eckoe o60pyaoBaHMe rTMAPOTEXHUYECKUX TYHHENEN
Obume KOHCTPYKTMBHbIE TpeboBaHMsA

8.1. KomnoHoBKa un KOHCTPYKTUBHbIE ocobeHHOCTH KaXXgoro snga mexaHum4yeckoro O60pyAOBaHVIﬂ
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OOJ/IKHbI pa3pabaTbiBaTbCA C yYETOM:
obecneyeHns HageKHoM paboTbl 060PYA0BAHUA B LUTATHbIX M ABAPUMHbBIX YCIOBUAX SKCNAyaTaALUMY;

y,D,O6CTBa, AOCTYNHOCTN WU 6esonacHocTH 9KCNNyaTauynoHHOro 06CI'IY)-KMBaHVIF| OﬁOpyAOBaHMﬂ,
MexaHn3aunn peMOHTHbIX pa60T, MOHTaXa, AEMOHTa*a, TPaHCNOPTUPOBAHUA;

npenoTBpaleHus obnegeHeHUs sn1eMeHTOB 3aTBOPOB, 3aTBOPHbIX KAMep, BO34YXOBO/OB;
cob10AEHNA CAHUTAPHbIX U 3KOJIOTMYECKUX TPebOoBaHNIA;
obecneyeHuna NoxKapHoit 6e3onacHOCTH.

8.2. MpK NPOEKTUPOBAHUN BXOLHbIX U BbIXOAHbIX YYAaCTKOB MOPOTEXHUYECKUX TYHHENEN OO0/KHbI
npeaycMaTpmMBaTbCA YCTPOMCTBA UAU MEPONpUATMA, obecrneunBatoLime onoporKHEHNE NPOTOYHOIO TPAKTA,
NX OCMOTP, PEMOHT U PEKOHCTPYKLMIO.

8.3. Cocras, napamMmeTpbl, YCNOBUA U PEXUM IKCNyaTaunUn mexaHU4eCKoro O60pyp,OBaHMFI AOJ1XKHbI
pa3pa6aTb|BaTbcs| Ha nepuopa NOCTOAHHOM IKCnayatTaunnm TyHHeENA C Yy4ETOM 3TAaNHOCTU €ero Bo3BeaeHMUA,
CTpoOnTENBHOIO Nepnoaa n BpEMeHHOﬁ IKCnayatauunm obbeKTa.

8.4. MexaHn3mbl MHANBUAYANbHbIX NPUBOAOB 3aTBOPOB, MAaC/NOHACOCHbIE YCTAHOBKM rTMAPONPUBOL0B
W annapaTypbl YNpaBAeHMA [O/MKHbI OblTb 3alWMLLEHbl OT aTMOCdepHbIX OCAAKOB LAaTpPamMu MAu
CTaUuMOHaApPHbIMMN NOMeLLEHNAMN.

8.5. 3atBopbl C WHAMBUAYANbHbIMM MNPUMBOAAMM B pPaliOHax C CYPOBbIM KAMMATOM [OJIKHbI
06cnyKMBaTbCA B 3aKPbITbIX MOMeLLLEHMAX. MacN0HACOCHbIe YCTAHOBKMK, annapaTypa ynpaBieHMA U KOHTPOASA
OO0NXKHa pacnoaaraTbCA B OTAN/IMBAaEMbIX BEHTUAMPYEMbIX MOMELLEHUAX.

8.6. JneKTpocHabKeHNe NOAbEMHbIX MEXaHU3MOB OCHOBHbLIX M aBapUMHO-PEMOHTHbIX 3aTBOPOB
OO/IKHO MpeaycmaTpuBaTbCcA OT ABYX pacnpefenMTesibHblX YCTPOMWCTB, KayKaoe W3 KOTOpbIX MojyyaeT
NUTaHWEe OT He3aBMCMMbIX UCTOYHWMKOB, @ TaKKe OT aBTOHOMHOIO WMCTOYHMKA, HAXOAAWEroca BHE 30Hbl
BO3MOKHOTIO NMOBPEXKAEHUA B C/ly4ae Ype3BblYaitHOW CUTyaumm (aBapum) Ha TMAPOTEXHNYECKOM COOPYHKEHMM
WK B 3HEeprocucteme.

8.7. CucTema ynpaBfeHWA [AOJIKHA WMCKAOYATb BO3MOMKHOCTM CaMOMPOM3BOJILHOTO BK/OYEHUS B
paboTy mexaHM3Ma Nociae BOCCTAHOB/IEHUA NPEPBAHHOrO 3/1EKTPOCHAbKeHMA nnn cbosn B paboTe afemeHTa
CUCTEMbI ynpaBaeHus.

8.8. Bce rpysonogbemHble MeXxaHM3Mbl AOMXKHbI UMETb CPeACTBa AJ/1A KOHTPOAA Beca NoAHUMaemMoro
rpysa, M B C/yyae NpeBbllleHUs YCTaHOBAEHHOM rPy30NOABbEMHOCTU, paboTa MexaHW3MOB AO0/IKHa
6/10KMPOBATLCA M A0/XHbI BKAHOYaTbCA CBETOBOW U 3BYKOBOM CMTHaNbl. TOBTOPHOE BKAOYEHWE MeXaHU3ma
MOKeT 6bITb NPoM3BeAeHO TONbKO nocsie AebA0KMPOBKM (CHATUA 3anpeTa Ha MoAbem), KOTopas A0NXKHa
BbINOJIHATLCA B CUCTEME YMNPaBAEHUA MexaHM3Ma NepcoHasiom.

8.9. MpKn NPOEKTMPOBaHMM MexaHMYecKoro 06opyaoBaHUA CaedyeT YYUTbIBaTb OMbIT 3KCMAyaTauun
aHaNOTUYHBIX COOPYKEHNN W 060pyaoBaHMA B aHANOMMUYHbIX MNPUPOAHO-KAUMATUYECKUX YCI0BUAX
AeNCTBYIOLLMX rTMAPOY3/I0B.

3aTBopsbl

8.10. TN OCHOBHbIX 3aTBOPOB Ha BXOAHbIX MOPTanax TyHHeNen (NJ10CKMe, CErMEHTHbIE U Apyrue), ux


https://пгс24.рус/

U
MrC24.pyc | CMPoUMe/bHOSA UHXeHepus - -
KOJINYECTBO M NapameTpbl A0/KHbI ONpeaenaTbcs B 3aBUCMMOCTM OT Hamnopa M nponyckaemoro obbema
BOAbI.

8.11. OCHOBHble 3aTBOPbI AOJIKHbI ObITb PaccyMTaHbl HA NOABEM U OMYCKAHME MPU MAKCMMaiIbHOM
Hanope.

8.12. [InA KaxAoro aBapuinHO-peMOHTHOro 3aTBOPa AO/KHbI ObITb YETKO onpeaesneHbl TpeboBaHUA K
BbINOJIHAEMbIM UM B aBaPUMHbIX CUTYaLMAX QYHKUMAM.

8.13. PemoHTHbIe 3aTBOpbI cCneayeTr pasmelwatb nepesg OCHOBHbIMU UU aBapMﬁHO-peMOHTHbIMM
3aTtBoOpamum OonAa obecneyeHus PeEMOHTa TYHHGHEVI, OCHOBHbIX U aBapMﬁHO-peMOHTHbIX 3aTBOpPOB.

8.14. B KayecTBe pPeMOHTHbIX 3aTBOPOB A0/IXKHbl NPUMEHATLCA, KaK NPaBUIO, NAOCKMUE CKOMb3Alme
3aTBoOpbl. Ux nogbem n onyckaHue caeayet Nnpon3BoOAUTb NP BbIPOBHEHHbIX YPOBHAX.

3aTBOpPHbIE Kamepbl TYHHenen

8.15. 3aTBOpHbIe KaMepbl FTMAPOTEXHUYECKUX TYHHENEN A0MKHbI 06ecneynsaTb:
NPONYCKHYO CNOCOBHOCTb NP NOAHOM OTKPbITUM 3aTBOPOB;
NPOTUBOKABUTALLMOHHYIO CTOMKOCTb 3/IEMEHTOB KamMepbl 1 3aTBOPOB;

CNOCOBHOCTb KOHCTPYKTUBHbIX 3/1EMEHTOB KaMepbl U 3aTBOPOB AAUTENbHOE Bpemsa BOCNPUHUMATb
NOBbILEHHbIE TMAPOANHAMUYECKNE HATPY3KUM, BO3HUKAlOLWME NPU pe3koi gedopmaLunm NoTokKa;

CMOCOBHOCTb KOHCTPYKLMKM 3aTBOPOB BOCMPUHMMATb YCWAMA OT TMAPABAMYECKOro yaapa, BOJH
NPOopbIBa M BO3MOMKHOTO yAapa rpA3eKamMeHHbIX MOTOKOB;

6/'IaI'OI'IpMF|THbIﬁ PeEXUM TeHeHUNA Ha HUXKeNeXKallem y4aCTKe TYHHenA.

8.16. BepxoBasf 4acCTb Kamepbl, HAaXOAALLAACA BblllE OCHOBHbIX 3aTBOPOB, MPU BCEX OTKPbITUAX
nocneaHUx OOMKHA, KaK npaBuao, paboTaTb B YCAOBMAX HAMOPHOrO pekmMma TeyeHus. ITo TpeboBaHue
obecneumBaeTc KOHPY30PHOCTbIO MPOTOYHOM BEPXOBOW YacTM KaMepbl.

8.17. B BOA0OCOPOCHbIX TYHHENAX, TPAHCMOPTUPYIOWMX BIEKOMbIE HAaHOCbl U MMeloLWUMe NOBOPOThLI B
niaHe, 3aTBOPHble Kamepbl HEOBXOAMMO pacnonaratb Ha NPAMOJIMHENHbIX y4acTKax Tpacchl. bavkanwni
MOBOPOT TYHHeNA nepej, 3aTBOPHOW Kamepoi AONKeH OTCTOATb OT Hee Ha PaCcCTOAHWUW, JOCTaTOHYHOM ANA
3aTyxaHWA NonNepeyHolm LMPKYAALMK B NOTOKe U obecneyeHna paBHOMEPHOro pacnpegeneHma HaHOCOB Mo
npo/sieTam, a TakXe BHYTPU KaX[0ro nposieTa Kamepbl 3aTBOPOB.

8.18. MpK MCNONb30BaHUN B KOHCTPYKUMAX 3aTBOPHbIX Kamep CTafbHbIX 06/1MLOBOK HeobxoamMmo
obecneumBaTb MPOYHOE W YKECTKOE 3aKpenseHne CTajibHbIX JIMCTOB B KOHCTPYKUMM, rapaHTUpyloLWme ero
COBMECTHYI0 paboTy ¢ 6eToHOM, MO KpaliHel mMepe, Ha y4yacTKax KpenneHua. 3aKpenneHue cneayet
npeaycmaTpMBaTh C MOMOLLbIO pebep *KeCTKOCTM M aHKePOB, PACcNOIOXKEHHbIX B YI/1ax v No AJWHE 3/1eMeHTa.

8.19. Ha 6e3HanopHbIX HM30BbIX W COMPATAIOLWLMX YY4acTKax 3aTBOPHbIX Kamep, PacnofioXKeHHbIX B
TPYHTOBOM MAacCMBE, WMEIOLEM [OCTAaTOYHYIO HECyWyl CnocobHOCTb, HAANEXUT pPaccmaTpuBaTb
LenecoobpasHOCTb KOHCTPYKUUN 0648N1KM, MPUAHKEPEHHOM K TPYHTY.

9. lpeHax 1 ueMeHTauus rmapoTexHNUYecKUX TYHHenel
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0O6ume KOHCTPYKTUBHbIE TpeboBaHMA

MNpumeHeHne Ha o0b6s3aTenbHOM ocHoBe MNyHKTOB 9.1 - 9.3 obecneumBaeT cobnogeHne TpeboBaHWUI
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHMYecKuit pernameHT o 6e3onacHoOCTU 34aHUI U
coopyrkeHui" (MoctaHosneHue Mpasutenbctsa PO o1 26.12.2014 N 1521).

9.1. NMpy1 NPOEKTUPOBAHNN TMAPOTEXHUYECKUX TYHHENEN, TPAcca KOTOPbIX MPOXOANT Yepes Nopoabl, He
obnagatolme AOCTAaTOYHOM NPOYHOCTLIO M/UNN XapaKTepuM3yHoLWMECH 3HAYMTE/IbHbIM BOAOHACILLLEHNEM U
CNOMHbIM PEXMMOM TPYHTOBbBIX BOZ, a TaKXKe 4Yepes Mnopoapbl, pasMmoKaHMe KOTOpbIX ¢uAbTpylowen ms
TYHHENA BOAOW MOMKET MPMBECTM K MOTEpPE WX MPOYHOCTU, HEOBXOAMMO NpesycMaTPUBATL YCTPOMCTBO
ApeHaxa 1 LeMmeHTaumIo rpyHTOB.

9.2. B NpOeKTHOM AOKYMEHTaLMM ApeHaKel U LeMeHTauum cneayeT yKasblBaTb:
TpeboBaHMA K NPOM3BOACTBY paborT;

[OMYCKN B OTK/IOHEHUWN OT Pa3MePOB 3/1IEMEHTOB KOHCTPYKLMIA;

cneumanbHble MeponpuATUSA, rapaHTUpytoLme Tpebyemoe KavecTso pabor;

cnocob6bl KOHTPO/1A KayecCTBa BbIMNOJIHEHHbIX pa60T (I'IpOLI,VBKa CXaTbiM BO34YyXOM, NMPOKa4yKa BO,D,OVI,
ncnbiTaHne I'epMETVIHHOCTM).

9.3. MpumeHeHue ApeHa)ka, NPOTUBOPUILTPALMOHHON LUEMEHTALUUU, UX COYETaHUA unm obaenok,
BOCNPUHMMAIOLWMX MNOJIHOE rUAPOCTaTUYECKOe JaB/feHMe T[PYHTOBbIX BOJA, onpeaensaerca TeXHUKO-
9KOHOMMYECKMM CONOCTaBNEHNEM BAaPUAHTOB.

OpeHax

9.4. [ipeHax B rMApOoTEXHUYECKUX TYHHENAX NPUMEHAETCA ANA:
CHUKEHMA (4aCTUYHO MK NONIHOCTBIO) AABNEHUA TPYHTOBbLIX BOA Ha 064enku;

NOBbIWEHWA [0/TOBEYHOCTU COOPYKEHUA NPU CHUKEHUM TPAAMEHTOB HAMopa M pacxoda BOAbI,
dunbTpylolelica yepes 06 4enkKy;

npeaoXpaHeHUs OT MOTepU YCTOMYMBOCTM (BbIMyUYMBAHUS) METANINYECKON OBAMLOBKM HaMOPHbIX
TYHHENen Npu UX ONOPOKHEHUU;

obneryeHms BbINOAHEHUA NOA3EMHbIX CTPOUTE/NbHBIX PAaboT B BOLOOOMABbHBIX MOPOAAX.

OpeHakn cnegyetr NpUMeEHATb TaKMKe TOrAa, KOr4a B eCcTeCTBeHHbIX YCAOBUAX TPYHTOBble BOAbI
OTCYTCTBYOT, HO €CTb OMAaCHOCTb Pa3MOKaHMA nopoAa C r|0Tepe1‘/’| MX MPOYHOCTH, BbilLeNav4nBaHNA NN NOTEPU
yCTOﬁHMBOCTM OMNON1I3HEBOIO CK/Z1I0HA B CBA3U C d)mnmpau,meﬁ BOAbl N3 TYHHENA B Nnepuno aKkcnayatauuu.

9.5. Bblbop TMNA ApeHa*KHbIX CUCTEM, MPUMEHAEMbIX B TMAPOTEXHUYECKMX TyHHenax (tabauua 3),
3aBWCUT OT:

reonorn4yecknx n rmaporeonorn4eCckmnx YCﬂOBMﬁ;

¢M3MKO-XMMM‘-I€CKI/IX npoueccos B nopoae, Bbi3biIBa€MbIX OABUKEHUEM TPYHTOBbLIX U MOBEPXHOCTHbIX
BO4 U BIMAHUEM METEOPOZTIOTNMYECKNX d)aKTOpOB;
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KOHCTPYKUMM M MaTepuana 064en0K TYHHeNA, yCoBMiA ero paboTbl;

YC/IOBWUIA CTPOMTENBCTBA M SKCMIyaTaLMM TYHHENA N APEHaXa.

Tabnumua 3

TUNE OPEeHaXHBIX ObJjlacTb [IpPUMEeHEeHUS OCHOBHEIE TpebOOBaHUSA
cucTeMm IpY NPOEKTUPOBAHUU
TUIPOTEXHUUECKUX
TYyHHEJIen
IpeHaxHble TYHHEJN: 1. PasMepH IOpeHaXHBX TYyHHEJeN
ONHOPSAIHBEIE B OIHOPOXIHEIX IIOpOIax|onpeleldinTCsa PacxoloM
MHOTOSPY CHEIE [Ipy mepecyauBaHuUMu NPONMyCKaeMoy MMM BOIEB, YCJIOBUSMM

BOLOONPOHMILIAEMEIX

Y BOIOOHEIPOHMUIIAEMEIX
Iopon (ImpM HaIUdUM
HECKOJIbKUX
BOIOHOCHBIX
TOPMBOHTOB)

CTPOMTEJILCTBA M BKCIJIyaTaluln
2. B mjaHe B 3aBUCUMOCTU OT
MECTHEIX YCJIOBUIM BHIITOJIHAITCSH :
NPAMOJIMHEVHEIMU VM KPUBOJIMHENHBIMM
(momMToHAaJILHEIMMA) ;
3AMKHYTHMM ¥ HE3aMKHY TBEIMU
HETIPEPEBHEIMM U [10YyYaCTKOBEMMU
3. PacnoslaramoTcs C BEPXOBOMU
CTOPOHH IIOTOKA TI'PYHTOBEIX BOI,
uTOOEl [IOJIHEE €TI0 IIepexXBaTHBATb
4. B JIOTKOBOM UYaCTHM CJleoyeT
yCTpamuBaTh BONOOTBOINANYI KaHaBY,
obecneumBamyd IIOJIHEIM CTOK
OpEeHaXHBIX BOI
5. YxJIOH @OmHa »OOJIXeH Has’HAavYaThbCd
U3 YCJIOBUM:
HEeOONMyUWEeHNS pPa3MbBa U
3auJIMBAHVSA BOINOOTBOISANMX KAaHAB;
yoobCcTBa NPOM3BOIACTBA pPadoT
IO IPOXOoIKe TYHHeJIS U ero
BKCIJIyaTaluum
6. Kpemnnexnue BEPabOTKMU
HasHauvaeTcsd B BaBUCUMOCTU
OT NPOYHOCTM IOPOI, YUYMUTHBAS
HeOOXOOMMOCTb MMETH OOJIbULYIO
BOLNONPOHMUILIAEMOCTEL ODIEJIKM;
B KPEeINKMX ¥ YCTOMUMBEIX [IOPOIaxX
OpeHaxHble TYHHEeJM IOONyCKaeTCs
OCTaBJIATL HeBaKpPeIlJIe HHEIMU
7. Npu pnuHe 6Oojyee 200 M OOJIKHEL
IpenyCcMaTpUBATLCA HUMIM—-yOexuia
Brmie nomomBe Ha 0,5 M uepes
kaxaee 100 M B WaxMaTHOM IMOPSAIKE

CKBaXMHHBI OPEHaxX:
BEPTMKAJIbHEE
BOCXOIAMME
CKBAaXWHEL

BepTUMKaJIbHBIE
HUCXogdumue
CKBAXIMHEL

Hanmuume HeCKOJIbKMUX
BOIOHOCHEIX
TOPMBOHTOB

1. Hamnuuue
HECKOJIbKMX BOINO-—
HOCHEBIX I‘OpMBOHTOB

2. PacrojioxeHue HMXe

1. YcTba CKBaXMH IOJIKHH OBITH
JOCTYIIHEI OJI4 OCMOTpa, MOHTAaXHO-—
IOEMOHTAXHBIX pa60T " U3MEPEHUA
neburTa ¥ Hanopa

2. YCTbsa CKBaXWUH, HaNpaBJIEeHHEIX
HAKJIOHHO WMJIM BEepPTHUKAaJIbHO BHU3Z,

IO OJIKHEI OBITh HaOgeXHO IpelOoXPaHEHEL
OT IOoIlamaHMAad B HUX TITOBEPXHOCTHEIX
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TOPMBOHTAaJIbHEE
u cJaboHAKJIOHHHEE
CKBaXWVHEI

JIy4JyeBEIe
(ropu30HTAaJNIbHEE,
BEepTHUKAaJIbHEE

Y HaKJIOHHEIE
CKBaXMHEL)

ITMOPOTEXHUIECKOTO
TYHHEJIS I1IJIaCTOB

c Boapumomn
BOIOIPOHMULAEMOCTHIO
Y HEe3HAUYUTEJIbHEMU
HalopaMy I'PYHTOBBIX
BOI: cucTeMa
CKBaxXMuH, I[Npope3alolmx
IOIPEHUPYEMBIM MaCCUB
U HMWXeJIexalun
IPOHMLIAEMEBIM I1JIACT,
CHMXaeT CBOOOIOHYIO
IOBEPXHOCTDb
TPYHTOBEIX BOZL (MM
X IIbEe30MEeTPUUECKYIO
I[IOBEPXHOCTH)
CJIOMCTEIE NIOPOIEL

C KpyTollalaolyMu
nJjacTaMu.
MaxkcuMaJIbHEM 30dexT
IOOCTUTAETCs, €CJU
OPEHEl PaCIlOJIOXEHE
HOPMAaJIbHO Kk IJlacTaM
[Ipn OoOJIBLIOM OOBEME
BOIOHACHIIEHHOMN
IIOPOOH

ij
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BOI M IIOCTOPOHHMUX IIPEIMETOB
3. IOIMHY CKBaxXuH CJenyeT
npuHmuMaTs mo 100 M, OmameTp
CKBaXMHEl — B IIpenejiax

50 - 150 mm

4. Hepaboume ydaCTKM CKBaAXMUH,
npoxonsumye B CJabbx Ioponax,
HEeOOXOOMMO 3aKpeNnaThb O0CaInHBIMU
TpyOaMu (M3 HepXabBepllel CcTalu,
UyT'YHHBEIMM, acOOLleMeHTHHMH,
I1JIaCTMaCCOBBIMMU )

5. JlyueBhEe CKBaXMHE OypsaTCH

B BMIE IIydYKa WM BeepooOpasHO

U3 CIelMaJlbHEIX HM I, KaMep M maxT
WJIM HENOCPEeICTBEHHO M3 BHPaAOOTKU
TYyHHEJIEN

linypoBO¥ IOpeHax

Ii1a pasrpysKu
obIeJyiok TYyHHeJIeM OT
OaBJIeHMS TPYHTOBEX
BOI

1. BoloJiIHAETCS B BUIE CUCTEMH
mnypoB amaMeTrpoM 50 - 100 mm
M OJMHOM B HECKOJIBKO METPOB
2. Tlpy paBHOMEPHOM
TPEMMHOBATOCTM [IOPOMNEl WITYPH!
NpoOypPUBAKTCA HOPMAJIbHO

K IIOBEPXHOCTM OODHEJIKU

3. Ilp HepaBHOMEPHOMU
TPEUMHOBATOCTHU (CJIOMCTOCTM)
" QUIIBTPALUMOHHOM AHU3O0TPONUM
IIOPOIEl WITYPH CJlelyeT
OPMEHTUPOBATL C YyYeTOM BDTUX
ocobeHHOCTEN

TpyOdUaTEll OpeHax
(IPOIOJNBHEI,
IIOIIepPEeyYHEll,
KOMOMHUPOBAHHEIN)

1. KoHTakT OETOHHHIX
(xxeJjre300eTOHHEIX)
oOOeJsIoK C NOpOnou
WIIV MEeTaJIIMJYeCKOM
0BJIMIIOBKOM

2. BHyTpu OeTOHHEIX
(xesre300eTOHHEIX)
obmeJsiok

BrImoJsiHATCA B BUIE:
UMIIMHOPUYECKUX I10JIOCTEN,
CO3IaBaEeMHX M3BJIEKAEMBIMU
rnoJjiocTeobpasoBaTesIaMu
nepdoprpoOBaHHEIX TPyO, OOMOTAHHEIX
CTEeKJIOTKAaHAMMY, WM TpyO u3
IOPMCTOTO MaTepHuasa, OCTaBJISAEMEX
B obmeJyikax CKBaXMH, NPOOYyPEHHBIX
B OeToHe

JIEHTOUHEIM IpeHax
(MpPOImOJILHEIM,
IIOIIEPEYHEIN)

BesHanopHele TYyHHEIJN

1. BHIOJIHAETCS Ha KOHTAKTeEe
IOPOIE C OOIEeJIKOM B BUOE
IOJIOCTEM, BAMOJIHEHHBIX

bub TpyoOLMM MaTepMraJioM: IIeCKOM,
rpaBueM, meOHeM, CTeKJIOBaToOM,
MJIaKOBATOM, INOPUCTHM OE€TOHOM
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(COOPHBIM MJIM MOHOJIMTHEIM) .
Baxymme 1njisa nopmcToro 6eToHa
(ueMeHT, OMTYM, IIOJIMMEPHEE
CMOJIBI) OOJIXKHEI Hal3HadyaTbCs

B 3aBUCHMOCTU OT XUMMUECKOTO
cocTaBa I'PYHTOBOM BOIEBL

2. PasmemaeTcs B IOopoIe B
creuMalJibHEIX HUmax (wmrpadax,
KaHaBax, TpaHUIeax) WM B
npernejiax ceueHUs OOIEJIKM TYyHHeJIS
3. IpuckaJibHBIE JIEHTOUHHE IPEHH
BEIIIOJIHAKTCS C MCIIOJIb30BaAHUEM
PEBMHOBEIX JIEHT MM TUOKUX
IIJIaCTMaCCOBHX [IepdOopUPOBaAHHEIX
Tpy® (B MecTax KPYTHX [IOBOPOTOB
”n U3TrMOOB IpeH - TOQPMPOBaHHBIX
Tpy0), NPUKPLITEX UJIaKOBAaTHLM
KOBPOM U OPMXaTHX K CKaje
CeTKOM, BaKpeIJIeHHOM
ClieuMaJIbHEIMM aHKepaMMn. ﬂHH
3allMTEl LIJIaKOBATHOI'O KOBpPa

OT MEeXaHMUEeCKOTO BO3IOEeVCTBUS
OeTOHHOM cMecHu (HabOpe3r-0eToHA)
eT'o cJyienyeT IIOKPBBAaTb
XJIOPBMHMUIIOBOM IIJIEHKOM

CHIJIOWHOM OpeHax

YCTONYMBEIE HOPOIH,
XapaKTepus3yeMee
YMEPEHHOM
BOIOIPOHULIAEMOCTEI

BEIIOJIHAETCA B BUIE:
IIPOCJIOEK U3 QUIIbLTPYOILETO
MaTepuasa (Iecok, IpaBuUM,
mebeHb, DOPMUCTHM OeTOH,
mjakoBaTa, CTekjioBaTa u T.I.),
PaCIOJIOXKEHHEIX IO KOHTAKTY
oBOeJIKM C MNOPOIoM;
IIOJIOCTEN MeXIOy IOpOonou

¥ HeHecyue¥ (ODeKOopaTUBHOM)
OBJINLIOBKOM ;

OTKPEITOM HeOBOJIMLIOBAHHOM
IIOBEPXHOCTMU MNOPOIE

IpeHax B BUIOE
PaBTPY30UHBIX
OTBEPCTUM
(KOPOTKHUX WIIYyPOB)
B OoOImeJyike TYyHHEeJS

1. Jna pa3rpys3Ku
oBmeJyIoKk TYyHHEeJIeM OT
OaBJIEHUSI TPYHTOBEIX
BOI, OPTaHM30BAHHOTO
X OTBOIa B MecCTax
MOKPEIX IIATEH

u Teuewn,
OOHapyXMBaeMBIX BO
BpeMs 5SKCIJyaTaluun
TYyHHEeJId

2. Insa pasTrpy3Ku
MeTaJlIJIMYEe CKUX
OOJIMLIOBOK B HAaIOPHHX
TYHHeJIAX NpU UX
OIIOPOXHEHUM

3. Hpm
MaJIOIIPOHMIIaEMBIX
CKaJIbHHIX [Ooponax

BrlnoJsiHgeTCsa B BMUIE OTBEPCTUN,
pazbypuBaeMelx B obOmeJike

Cc 3aryyBbJieHMeM B IOpony

Ha 50 - 60 cm. IIpu HaIMUUM
METaJINIMUECKOM OOJIMLIOBKMU
Pa3TpPy30UHEIE OTBEPCTUS
PacCCBEpPJMBATCSA C HEKOTOPBIM
zamybjieHeM B O0eTOH oOIesyiku,
II0CJle Yero 3aBapMBalTCHa B
npenejsax TOJIIMHE ODJIMIIOBKM

KoMOMHUPOBaHHEE

[Ipy paz3nuumm yCJIOBUN

B zaBmCcuMOCTM OT I'€0JIOTMUECKUX,
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OpeHaxu IIPVMMEHEHMS Pa3HBIX TUIPOTEOJIOTUUECKUX YCJIOBUM,
TUMIOB IPEHAaXHBIX a TakXe KOHCTPYKTUBHHX
cucrteM (cMm. 9.5) ocoBeHHOCTEeN TYyHHeJS
Ha Tpacce TyHHeJd Ha Pas3JIMUHEIX €TI0 ydacTKax

IIPMMEHANTCA COOTBETCTBYKIME TUIIE
OPEHaXHBIX CHUCTEM

9.6. B cnyyanx, Korga npu HopMasbHOM paboTe HaNoOPHOTo rTMAPOTEXHUYECKOTO TYHHENs He TpebyeTca
pasrpyska 064e/KM OT faBNeHUA rPYHTOBbIX BOA, a Pasrpyska ApeHarkem Heobxoguma npu onopoXKHEHUM
TYHHeNA, cnegyeT NPUMEHATb PEryIMpyemblii ApeHa, KOTOPbI MOKET BbINOHATLCA, Hanpumep, B BUAE:

33/4BUMKEK, YCTPanBaeMbIX Ha KONJIEKTOPHbIX Tpybax, B mecTax, AO0CTYNHbIX A1 OCMOTPA UAU KOHTPOIA
B Ntoboi nepuog aKkcnayaTaunm;

aBTOMaTUYECKMX 06PaTHbIX KJanaHoB, OTKPbIBAIOLWMUXCA NO4 AaBeHNEM rPYHTOBOW BOAbI.

OnAa yBenMYeHMs HaZEKHOCTU CBOEBPEMEHHOTO OTKPbITUA W 3aKPbITUA 3a4BUXKEK JpeHaxka
uenecoobpasHo ynpasaeHMe UMM aBTOMaTUM3NPOBaTb, CHIOKMPOBAB 3/IEKTPOMEXAHUYECKMM YNPaBAEHUEM C
paboToi 3aTBOPOB MMAPOTEXHUYECKOTO TYHHENS.

9.7. lna ocmoTpa M pemoHTa ApeHaxkei (Hanpumep, 3ameHbl ¢UAbLTPOB) HeobxoaMMO, rae 3To
BO3MOKHO, MPeaycMaTpuBaTh YCTPOMCTBO CMOTPOBBIX KONOALUEB, 13308, JIIOKOB U T.M. UAKN AeNaTb APeHarKu
NPOXOANUMbIMMU.

9.8. [lpeHaxu cneayert NPOeKTMPOBaTh TaK, YTOObI UCKAOYMUTL BO3MOMKHOCTb 3aMepP3aHmMA BOAbl B HUX
M B BOAOOTBOAHbIX YCTPOMCTBAX.

9.9. B celicMMYECKMX paMoHax ApeHakHble YCTPOMCTBa HEOOXOAMMO NPOEKTUPOBATb C Y4YETOM
TpebosaHuii CMN 14.13330.

9.10. NpodunnbTPOBABLIAACA B APEHANKM BOAA MOXKET OTBOAUTLCA:
BHYTPb BOAONPOBOAALLETO TYHHENS;

CaMOTEKOM Ha AHEBHYIO NOBEPXHOCTL;

B HMXXEPacno/ioKeHHble BOAOMPOHML,AEMble BOAOHOCHbIE NAACTbI;
OTKa4YKOW Hacocamum.

9.11. BbiNycK ApPeHaXHOW BOAbl BHYTPb MMAOPOTEXHUYECKMX TYHHEsNel AonycTum npu cobntogeHun
cneayroLmx YCAOBUIA:

BHyTPEHHMl‘/JI Hanop B TyHHE/1Ie HE NPeBOCXOAUT MUHUMAIbHOIO Hanopa rpyHToOBbIX BO4,

OTCYTCTBYET OMNAaCHOCTb 3arpA3HeHunA TpchnopTMpyeMOﬁ no TYHHEN BOAbl BpeAHbIMU NPOAYKTaAMU
BbllENNa4YnNBaHNA TOPHbLIX MOpPOoA4,;

CKOpPOCTb BOAbl B TyHHene U KOHCTPYKLMA BbINYCKOB WUCKNKOYAKOT BO3MOXHOCTb BO3HMKHOBEHWUA
KaBUTaLUunK,

nepeagadya nyabCalMOHHOIO AaB/IEHNA NOTOKA B APeHaXXN He nNpeacTaBaAeT AN1Aa HUX ONaCHOCTH;
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3amMep3aHue BoAbl B TYHHe/ie He MPUBOAUT K HapyLLeHUo paboTbl ApeHaa.

9.12. OTBOA, BOAbI HAa AHEBHYIO NOBEPXHOCTb CneayeT NPOU3BOANTb HA YH4ACTKU MECTHOCTU, C KOTOPbIX
HEBO3MOHa NOoANMUTKA IPYHTOBbLIX BOA, B PaliOHe APEHUPYEMOTO COOPYIKEHUA.

an Ha/M4nM BCNOMOTIaTE/NIbHbIX Bblpa6OTOK, yCTpanBaembiX Ha nepuon CTpouTenbCtBa, caenyer
paccmaTpmBaTb BO3MOXHOCTb UX MCNOJ/Ib30BAaHNA /1A OTBOAA I'PYHTOBbLIX BOA.

9.13. C6poc ApeHaXKHOW BOAbI B HUXKePaCMNOIOXKeHHbIe NAacTbl NOPOAbl A4OMNYCKAETCA, €C/IU OHU UMetoT
OOCTaTOYHYIO MOT/IOLAOWY  CNOCOBHOCTb, W AONOAHWUTENbHas NoANUTKa Maacta He Bbi3oBeT
oTpuLaTeNbHbIX NOCNEACTBUIA (Hanpumep, 3arpA3HeHns NoA3eMHbIX BOA, CO3[aHUA CO BpeMeHem noanopa
noa3eMHbix BOA).

9.14. OTKayKka [ApeHakHON BOAbl HacocaMW AOMyCKaeTca MpM HEeBO3MOXHOCTU obecnedyeHus
CaMOTEYHOro O0TBOAA WK NepenycKa B HUXKenexalme naactbl.

9.15. MpoaonbHbI NpodUab APeHaKHbIX U BOAOOTBOAHbIX BbIpabOTOK peKoMeHAyeTca Ha3HayaTb C
TaKMM pacyeTom, 4Tobbl BOAA NO HUM CTEKAIa CAMOTEKOM B MOHUMKEHHbIE MecTa pesibeda.

9.16. Y nopTanoB BOAOOTBOAHbIX (ApeHaXKHbIX) TYHHeel cnegyeT NpeaycmMaTpmBaTth 3arparkaeHus ¢
BOpOTaMu (aBepsamu) u (B HEOBXoAUMbIX CTy4anx) MOMeLLEeHUA AN XpaHeHna 06opya0BaHMSA, CBA3AHHOIO C
3KcnyaTaumei aTux TyHHeeil U NpoBedeHMEM HaTypHbIX HabaoaeHWIA.

LemeHTaunAa B TMMAOPOTEXHUYECKUX TYHHENAX

9.17. LlemeHTauma B ruapoTexXHUYECKUX TYHHEeNAX NPON3BOANTCA C Lesblo:

NPoTMBOPUIBLTPALMOHHOIO YNAOTHEHMA FTOPHbLIX MOPOA, BOKPYr TYHHENA B 30He 3a4aHHOW rnybuHbI
NHbEKUUU (NPOTUBODUNLTPALMOHHAA LeMEHTaUMA);

YMEHbLUEHUA TMAPOCTATUYECKOrO AAaBAeHUA NOA3EMHbIX BOA Ha 064eNKYy TYHHEeNs U ymeHblleHus
dUNBbTPALMOHHBIX NOTEPb BOAbI Yepes 064e/Ky B OKPYKatowme TyHHeAb MOPoAbl;

CO34aHMA B OHpEAeﬂeHHOVI 30Heé BOKpPYr TyHHENnA npeaBapuTesibHOro obrKatua nopoa nytem
npumeHeHnA NoBblWEHHbIX MHBEKLMOHHbIX AaBJ’IeHMVI,‘

npefoxpaHeHUA Nopoa OT XMMUYECKOM U MexaHudecKol cyddo3nm, KoTopble MOryT HabntoaaTbea npu
Ha/ MY B NOPOJAX PACTBOPUMbBIX MUHEPAsIOB (TUMC, aHTMAPUT, KAMEHHas CoMb U ApP.) UAW NPU HAIMYUK
nopoJ, NoAAALWMXCA PACTBOPEHUIO, KaK, Hanpumep, U3BECTHAKW, apruaANTbI, IIMHUCTbIE CAAHLbI.

C nomouwbio MNPOTUBOGUALTPALMOHHON 3aBecCbl, PACMOIOKEHHON BOKPYr TYHHENA, MOMKHO
NPaKTUYECKM NONHOCTbIO NPErpaguTb NyTU ABUKEHUA K HEMY FPYHTOBbIX BOA,

9.18. TMlpu MNPOEKTMPOBAHUM MNPOTUBODUABLTPALMOHHBIX 3aBeC HeobXOoAMMO Y4YMTbIBaTb, YTO
Hanbosbllee CHUXKEHME AENPEeCcCMOHHON NOBEPXHOCTWU MOAYy4YaeTca NpPW COBMECTHOM OEWCTBUM 3aBecChbl U
ApeHaka. [lpeHak Npy 3TOM A0/XKEH PacnofaratbCa y 3alMLLaeMoro TYHHeAA AN MeXay HUM 1 3aBEeCOM.

9.19. B TMAPOTEXHUYECKUX TYHHENAX, CHAbKeHHbIX cnucTemonm ApPeHaXa, CKBaXXUHbl ANnAa uemeHTauunm
(ECJ'II/I nocneaHAA BbIMNOJIHAETCA NoOC/e YCTDOVICTBa p,peHa»(a) AOJIXKHbI pacnonaratbCA C TAKMM pPaACHETOM,
yTOObI B npouecce uemeHTaumm 6bl1a UCKAOYEHA BO3MOXKHOCTb 3a6MBKM APEHaXa, nan npeaycmatpmnBaTbCA
BCNOMOrartesibHble 3alulUTHble 3/1IeMEHTbI, NnpeaoTBpallaolme 3a6I/IBKy APEHaXa LeMEeHTOM. B npouecce
LeMeHTaunnm peKoOMeHAYETCA NPOMbIBATb APEHAXK, €CNN 3TO NO3BOJIAKOT KOHCTPYKUUN OpeHaXa U TYHHENA.
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LlemeHTauma nocse yCTPOMCTBa ApeHaka MOXKeT Npon3BoanTbCA Npu ocobom 060CcHOBaHUM.

9.20. PaboTbl No NpoTUBOGUIbTPALUOHHON LEeMEHTaALMN cieayeT BbINONHATb A0 NOCTaHOBKU TYHHENs
nog Hanop.

9.21. [aBneHue HarHeTaHUs MNpU BbINOJHEHUN NPOTUBODUNLTPALMOHHON LEeMeHTaLuMM [AONXKHO
Ha3HayaTbCA C MpeBbllleHUEM AaBAeHMA TPYHTOBbIX BOoA, HabalogatollerocA BO Bpema NposeaeHUA
LeMeHTaUMOHHbIX paborT.

9.22. flonycTumble cpeaHue rpaueHTbl Hanopa J}lon B 30HE NPOTUBODUILTPALMOHHOW LeMeHTaLmm
B 3aBMCMMOCTU OT Nepenaga Hanopa H B 3Toi 30He, ee BOAONPOHMULLAEMOCTH, XapaKTepmayemol yaenbHbIM
BoZONoOrnoweHnem g (M CooTBeTCTBYHOLWMM emy KoadpduumneHtom dunbTpaumm k), cneayeTt npuHUMaTh He
6onee 3HaYEHWUI, NPUBOANMBIX B Tabanue 4.

MpumeyaHua
1. AaHHble Tabanubl 4 OTHOCATCA K LEMEHTHbIM PacTBOPaM B CKaJIbHOM MOpoAe.

2. MNop TepmuHOM "30Ha NPOTUBOPUNBLTPALMOHHOM  LeMeHTauum" noHUuMaeTcas obbem
3aLeMeHTUPOBAHHOM NOPOAbI B Npeaenax MPOEKTHOro OYepTaHUA 30HbI LLeMeHTaL UK.

3. Togp cpegHMm  rpaguneHTom Hanopa MNOHMMaAeTCA OTHOoWeHuMe noTepn Hanopa B 30HE
I'IpOTMBO(I)VII'IpraLI,MOHHOﬁ uemeHTauunun K TonwmnHe 3TOM 30HbI.

4. B uemeHTaunn, 3aMKHYTON BOKPYT TYHHENA, MaKCMMa/bHbIN rpagueHT Hanopa ‘]max Ha BHYTPEHHEM
KOHType 30Hbl LeMeHTauuu paspellaetca nNpuMHMMaTb B ABa pasa bosblle cpeaHero rpaaveHTa.
MaKcrMManbHbIi rpagmMeHT onpeaenatoT no popmyne

H/InE,
rr

‘]max =

(1)

rae r, R - paanycbl COOTBETCTBEHHO BHYTPEHHErO U BHELLHEro KOHTYPa LeMeHTaLuu.

Tabnuua 4
H, ™ [Ipyu obecneyeHMUM IIJIOTHOCTH [Tpm IOy C TVUMEIN
(BOOONPOHMUIIAEMOCTH) BOHEL kosbdpmLuMeHTe CpenoHUM I'PaIMeHT
LeMeHTalUuuM C yIOeJlbHBM bunbpTpauun k, J
BOHNOIOTIJIOWEHMEM J, M/cyT, He OoJjee IOOII

J/MMH X M2, He b6oJjee

Meunee 30 0,05 0,05 10
Or 30 mo 100 0,03 0,03 15
Bosiee 100 0,01 0,01 20

9.23. Ecu K LeMeHTauuu npeabasnseTca TpeboBaHWe 3alWuTbl 064€/10K OT arpecCMBHOr0 BO3AelCTBUA
FPYHTOBbIX BOA, UM 3aLUUTbl OT GUALTPALMKM B PAacTBOPMMBbIX NOPOAaX, TO yAeAbHOe BOAOMNOr/OLEHME He
[OJ/IKHO 6bITb 60nee 0,01 1/MUH X M2.
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MNpumeHeHne Ha o06s3aTenbHOM oOcHoBe pasgena 10 obecneymBaeT cobatogeHne TpeboBaHMM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKUIt pernameHT o 6e30MacHOCTM 34aHUN U

coopykeHui" (MoctaHosneHue Mpasutenbctea PO o1 26.12.2014 N 1521).

10. HarpysKku, BO34eNCTBUA U UX COMETAHUA

10.1. Harpysku, BO3AENCTBUA U UX COYETAHUA MPUHMMAIOTCA B COOTBETCTBMM C TpebosaHuamu CIl
58.13330, a Takke CIM120.13330 n CN 14.13330.

10.2. K nOCTOAHHbIM Harpy3kam 1 BO34eNCTBUAM OTHOCST:
ropHoe gassieHue;

Bec 0baenku;

BO34ENCTBMA NPEeABAPUTEIbHOIO HANPAXKEHUS.

10.3. K BpeMeHHbIM OANTENbHbIM Harpy3kam OTHOCAT:

BHYTpeEHHEE [OdaBseHNEe BOAbl B TyHHENEe nNpuv HOpPmMaibHOM NoANMOpPHOM YypoBHE BOAblI B
BOOOXPaHUNLLE,

OaBneHne NoA3eMHbIX BOA.
10.4. K KpaTKOBPEMEHHbIM Harpy3sKam v BO34,eNCTBUAM OTHOCAT:
Ny/NbCaLNOHHbIE COCTaBAAOWME AaBNEHMUA NOTOKA BOAbI;

BHYTpEHHEE [OaBJsieHMe BOAbl, BO3HUKaloUwlee OT rnapasBINY4ECKOro ygdapa npu HopMaanoﬁ
IKCNNyaTaunn TYyHHENA,

TemnepaTypHble KNMMaTUYeCcK1e Bo3LeNCTBuS;
[aB/jieHne pacTBopa Ha 064eNKy NpuM LieMeHTaumm;
[AaB/jieHne oT MexaHU3MOoB Npu NpoussoacTee pabor.
10.5. K ocobbim Harpyskam 1 Bo34enCcTBUAM OTHOCAT:
celicMMYecKkune v B3pbiBHbIE BO34ENCTBUS;

BHYTPEHHee JaB/fieHne BOAbl B TyHHese npu ¢opcMpoBaHHOM NOANOPHOM YPOBHE B BOAOXPAaHUAULLE
WY OT AeUCTBUA TMAPABANYECKOTO yaapa Npyu NOJHOM cbpoce Harpysku;

YCUAWA, BO3HMKAlOWME BCAEACTBME M3MEHEHMA TemnepaTtypbl, HabyxaHua W ycagku 6eToHa,
NONI3y4ecTu rPyHTOB;

AaB/ieHne pacTBopa Ha CTa/IbHYIO 060110qu npu uemeHTauunu,
AaB/ieHne Ha CTa/ibHylO o6onquy OT CBeXXey/I0XXeHHOTro 6eTOHa;

AassieHne rmgpasanyeckoro ncnbitaHnA (AI’IH CTa/ibHbIX O6OI'IO‘-I€K).
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10.6. B cTaTMyecKkuMx pacyeTax TYHHe/IbHbIX 004e/10K Harpy3Kkn U Bo3AenCcTBMA Haa/1IeXUT NPUHUMATD B

cnefyoWmx coYeTaHnax:

OCHOBHbIE, COCTaBAAEMbIE U3 MOCTOAHHBIX, BpEMEHHbIX (AUTENbHbIX M KPaTKOBPEMEHHbIX) Harpy3okK u
BO34€eiCTBUN;

ocobble, cocTaBasaemble U3 NOCTOAHHBIX, BPEMEHHbIX (AAUTENbHBIX, HEKOTOPbIX KPAaTKOBPEMEHHbIX) U
O/ZIHOW N3 0COBbIX Harpy3oK U BO34ENCTBUMNA.

10.7. Harpysku u Bo3aeicTeus ciegyeT NPUHUMATL B Hanbonee HeBGNAronpuATHbLIX, HO BO3MOMKHbIX
COYETaHMAX OTAENbHO A/1A CTPOUTEIbHOIO, SKCMNIYaTaLMOHHOIO MU PEMOHTHOIO NEPUOAOB.

10.8. KoadpuumeHTbl HaeKHOCTU No Harpyskam /'t npu pacyete 064e10K TYHHENeN Ha NPOYHOCTb U
YCTOMYMBOCTD (NpeaesibHble COCTOAHUSA NepBOW rpynnbl) cneayet NPUHUMaTL no Tabanue 5.

Tabnuua 5
Harpy3xu ¥ BO3IENCTBUS Kosdbduument
HaIOeXHOCTU
10 HaTpy3KaM
ramMMa
f
BeprTukasnbHOE T'OPHOE IaBJICHUE:
OT Beca IPYHTOB IIPM CBOHOOOPa30OBaAHUMU 1,5
OT BeCa BCEM TOJIIM TPYHTOB Hall TYyHHEJIEM MJIM OT Beca 1,1 (0,9)
HapyWeHHOM SBOHH
T'oOpM30HTAJIbHOE TOPHOE IaBJIeHUE 1,2 (0,8)
Bec obpenku 1,2 (0,9)
BuyTpeHHee IaBJIeHMEe BOIbE (C ydeToM I'MAOPAaBJIMUECKOI'O yrapa) 1,0
aBiieHue :
nyJabCcaluy IIOTOKa BOIE 1,2
MOO3EMHEIX BOJI 1,1 (0,9)
pacTeopa Ipu LeMeHTaluun 1,2 (1,0)
OT MEXaHMU3MOB 1,2
[IpuMeuaHUe . 3HaueHUs KOonbdMLIMEHTOR HaIOeXHOCTU 1o Harpys3Kam,
ykaszaHHbBle B CkoOkax, OTHOCHATCA K CJydasaM, Kor'Za IIpMMEeHeHMEe MEeHbIeIO
3HaueHUsa KO2QPUUIMEHTOB MNPMBOIUT K HEBHI'OOHOMY CJlydald 3BarpyXeHUs oO0IeJIKu
TYHHEJIS.

Mpu pacyeTax No npesesibHbIM COCTOAHUAM BTOPOW rpynmnbl KO3PPULIMEHT HaAEKHOCTM MO HarpysKkam
cnegyeT NPUHUMATL paBHbIm 1.

10.9. OnpepeneHne ropHOro AaB/AeHUA, @ TaKXKe eCTeCTBEHHOIO HanpAXeHHOro COCTOAHMA TPYHTOBOIO
maccmBa Heobxogumo BbINoAHATL cornacHo 10.10 - 10.17 u Ha OCHOBAHWWM OMbITa CTPOUTENbCTBA U
3KCnyaTaumm TYHHeNel B aHaNOTMMYHbIX MHXKEHEPHO-Fe0N0rMYeCcKnX YCNOBUAX.

fopHOe pasneHWe A0MyCcKaeTca NMPUHMMATb PaBHbIM AaBAEHWUIO, OKa3blBaeMomy maccom FPYHTa B
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ob6beme HapyLeHHOM 30HbI, onpeaeneHHoM reodU3NYeCKUMUM U3MEPEHUAMM.

[Ons 6e3HanopHbIX TYHHenen | Knacca M HanopHbIX TYHHenel | 1 Il KnaccoB 3Ha4YeHMA FOPHOro AaBAEHUA
[OOJIKHbI ObITb YTOUYHEHbI HA CTaauu paboyeit AOKYMEHTaUMM Ha OCHOBAHWM HATYPHbIX UCCNedOoBaHMN Ha
YYACTKaX C XapaKTEPHbIMWU UHXKXEHEPHO-TEONOTMYECKUMU YCAOBUAMM.

10.10. HopmaTMBHOE BepTMKa/bHOE ropHOEe AaBieHue B rpyHTax ¢ f < 4 npu paccToaHMM OT KPOBAU
BbIPabOTKM 00 AHEBHOW NOBEPXHOCTM HOJblUE YABOEHHOW BbICOTbI CBOAA OOpyLeHMA cieayeT NPUHUMATb
paBHbIM [aBNEHWIO, OKa3blBAEMOMY MAacCCOW FPyHTOB B 06beme, orpaHMYeHHOM CBOAOM obpyweHua. Mpu
MeHbLeMm 3arnyb1eHnn TYHHeNA ropHoe AaBaeHWe NPUHUMAETCA PaBHbIM AABEHUIO BCEWN TO/ILWM IPYHTA Hag,
HUM.

10.11. HopmaTtusHoe BepTUKanbHOE FOpPHOe [faBaeHue ngn , KH/M2, npun cBogoobpaszoBaHun B
rpyHTax c KoapdpuumeHTom Kpenoctu f < 4 cneayet onpeaenatb no dopmyne

ngn = ﬂpghq ,(2)

roe ﬂ - KO3PPULMEHT, MPUHUMAEMbBIN B 3aBUCMMOCTU OT NPOJIeTa BbIpaboTKn b paBHbIM:
0,7 npu b <=5,5m; 1,0 - npu b >= 7,5 m; uutepnonaumenn mexay 0,7 n 1,0 npn 5,5<b < 7,5 m;
P - nnoTHoCTb rpyHTa, T/M3;

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

hq - BbICOTa cBOAa 0bpylueHus, M; onpeaenseTca no popmyne

bq - NpoJieT cBoAa obpyLieHua, m; onpeaenaeTtcs no popmyne
b, =b+2htg 4502
2

h - BbicoTa BbIpaboTKK, m;

P - kasyLMiAca yron BHYTPEHHEro TPeHUs ((0 =arcty f) .

PacnpepeneHve BepTMKaAbHOFO FOPHOMO AaBAEHUA MPUHMUMAETCA PABHOMEPHbIM NO NPOSETY TYHHeNA.
10.12. HopmaTuBHOE BepPTUKa/IbHOE FOPHOE AaBaeHue ngn, KH/m2, B rpyHTax ¢ f >= 4 cneayet

NPMHMMaTb PAaBHbIM LaB/IEHWNIO TPYHTOB B 06bemMe HapyLEeHHOM 30Hbl, yCTAHOBIEHHOM MO AaHHbIM HAaTYPHbIX
nccaeoBaHWiA, a NPU UX OTCYTCTBUM - MO popmyie

ngn = ﬂpghql, (3)
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roe hql = kab - rnybMHa HapyLweHHOM 30HbI, M;

ka - KO3QPULMEHT, NPUHMMAEMbIV NO Tabanue 6 B 3aBUCMMOCTM OT TPELLMHOBATOCTM NOPOA,

Tabnuua 6
Kosdpduument KosdduumernT k npm nopozmax

KpenocTu rpyHTa f a

OUeHb cy1aboTpelMHOBA TEIX cpenHe- U

caboTpPemMHOBAa TEHX (1,5 <=M < 5) CUJIbLHOTPEMMHOBA TEIX
(M < 1,5) 3 (5 <=M < 30)

] ]
4 0,2 0,25 0,3
Or 5 mo 8 0,1 0,2 0,25
10 u BoJsee 0,05 0,1 0,15

PacnpegeneHne BepTMKasIbHOrO FOPHOroO AaB/lieHMA MO NpoaeTy O6AEI'IKM NMPUHUNMAETCA C y4YETOM
HannactoBaHUA, CUCTEM TPELWWNH N OPYTrnX ocobeHHocCTeM FPYHTOBOro maccumsa.

B ouyeHb cnaboTpewmHOBaTbIX FPYHTax Npu r1ybuMHe HapylueHHOM 30Hbl 6osiee 1,5 m HopmaTMBHOE

BepTUKasibHOE ropHOe AaB/ieHue ngn cnenyet ymeHbLlaTtb Ha 20%.
Mpy KOMBaMHOBOW NPOXOAKE 3HAYEHUE ka Aonyckaetca ymeHbLwaTtb Ha 30%.

10.13. HopmaTmBHOE rOPM30OHTANbHOE FTOPHOE AaB/iIeHNe gqxn , KH/M2, cnepyeT onpegensTs:

npu cBoo006pa3oBaHum B rpyHTax f <4 - no popmyne
Gga = £Y(h, +0,5h) tg’ 450_% @)

npw 3arny6eHnn KPOBM MeHee YABOEHHOM BbICOTbI CBOAA 06pyLweHus B rpyHTax ¢ f < 4 - no popmyne

(4) C 3aMEeHOM YNC/IEHHOIO 3HaYeHun hq Ha PacCToAHME OT KPOB/IN BblpaGOTKI/I Ao AHEBHOﬁ NnOBEPXHOCTU.

PacnpeaeneHve ropuM3oHTaNbHOTO FOPHOTO AAB/AEHUA AO0/MKHO 6biTb paBHOMEPHbIM MO BbiCOTE
obagenkun.

10.14. HopmaTrBHOE ropmn3oHTa/IbHOE FTOPHOE AaBneHue B ¢1abo- U cpeAHeTPeLLMHOBATbIX FpyHTax C f
>= 4 npwu BbICOTE TYHHENSA MeHee 6 M LLONYCKaeTCA He YUnUTbIBaTb, a NpU BbicoTe bonee 6 M - onpeaenaTb 13
YC/0BUA NPeaeIbHOro PaBHOBECUS OTAE/MbHbIX CKa/IbHbIX 6/I0KOB, OTCEYEHHbIX TPELLMHAMM.

HopmaTMBHOE TOpPU3OHTA/IbHOE TOPHOE AaBAeHVMEe B CW/IbHOTPEWMHOBaTbIX rpyHTax ¢ f >= 4
[AOMyCKaeTca yunuTbiBaTh No hopmyne
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gqxn = O,].pgh . (5)

10.15. inna BbipaboToK rnybokoro 3asoxKeHusa (cebiwe 400 m) ropHoe AaBneHue cnegyeT onpegensTb C
YYETOM M1IaCTUYECKOrO COCTOAHMA FPYHTOB M APYrUX cneundruyecknx ABneHNn.

an OTCYTCTBUU HeO6XO,CI,MMbIX AadHHbIX O0NYCKaeTCA Ha Ha4aJibHbIX CTagMAX MNPOEKTUPOBaHUA
BblpaﬁOTOK F}'IY6OKOFO 3a/10KeHnAa onpenenAaTb ropHoe AaBsieHne Ha OCHOBE OMNblTa CTPOUTENBbCTBA TyHHEﬂEVI
B @aHa/1IOTMYHbIX NHXKEeHepPHO-reos1orm4eCcKknx n rngporeosiormn4eCKknx ycnosuax.

10.16. B BbipaboTKax r1ybOKOro 3a10KEHNS, PACNONOMKEHHbIX B IIMHUCTbIX U APYIUX CabbIX IPYHTaX C
f < 4, okasbiBaOLWMX 3HAYNTE/IBHOE PAaBHOMEPHOE AaB/IeHNE Ha KOHCTPYKLMIO TYHHE A, Harpysky Ha ob6aenky
cneaoyet onpeaenaTb C YY4ETOM OXMAAEMbIX CMELLEHWM TPyHTA A0 YCTPOMCTBA BPEMEHHOM Kpenu u
NnoAaT/IMBOCTM 3TON Kpenwu B COOTBETCTBUM c TpebosaHmammu CIM 91.13330, a Tak»Ke nNoAat/IMBOCTU CaMoi
obaenkn.

10.17. Mpu pacyete 06aeNKM ropHoe AaBneHMe HeobxogMMO onpenensaTb MO XapaKTepuUCTUKam
rPYHTOB C YYETOM YC/IOBMI IKCNyaTaumm (MU3MEHEeHNA CBOMCTB MAacCMBa FPYHTOB NPU UX BOAOHACbILLEHNN).

10.18. Mpwn pacyeTe 064eN10K HAMOPHbIX TYHHE/NEN, pacrnosiaraemblXx B BOAONPOHULAEMbIX FPyHTaX,
BK/IlOYEHME B OAHO COYeTaHMe Harpy3ok OT BHYTPEHHero [AaBieHuA BOAbl U HAPYXXHOro AaBieHuA
NMOA3EeMHbIX BOJ, He [OMNyCKaeTcA. B UCKAUMTEsIbHBIX CAy4Yasx, KOrga BO BCEX BO3MOXKHbIX (BK/toYas
aBapuiiHble) 3KCMAYaTaUMOHHbIX CUTYaUWAX TFapaHTMPOBAHO BCECTOPOHHEE PaBHOMEPHOE HapyyKHoe
JaB/ieHne BoAbl HeMoCpeaCcTBEHHO Ha 064e/Ky, AONYyCKAeTCA BKAOYaTb B OAHO COYETAHWE C BHYTPEHHUM
AaBneHNneM MUMHUMaNbHOE 3HAYEHWE HAPYKHOTO AaBeHMA NOA3EMHbIX BOA, C KOIDPULIMEHTOM HALEKHOCTU
Nno Harpy3Kkam, pasHbim 1.

10.19. [aBneHue nogsemHbIXx BOA, CieayeT ONpeaenATb NPW YCTaHOBMBLUEMCA YpPOBHE BOAbl B
BOAOXPAHWUAMULLE C YY4ETOM CHUXKEHMA AABAEHUA MOA3EMHbIX BOA, NPEeAyCMOTPEHHbIMU ANA 3TUX Lenen
APEHaXKHbIMM YCTPOMCTBAMMU U LEMEHTALMOHHbIMMN 3aBECaMMU.

10.20. MpK NPOEKTUPOBAHUMN TMAPOTEXHUYECKMX TYHHENEW, pacnonaraemMbix B MHOroAeTHEMEP3/bIX
rpyHTax, HEO6XOAMMO YYMUTbIBATb BAMAHME M3MEHEHUI TEMMEPATYPHOro PEXMMA FPYHTOB HA MX HECYLLYHO
CNOCOBHOCTL, @ TaK!Ke YCTOMYMBOCTb M COMPOTUBAAEMOCTb FPYHTOB BHELHMM Harpyskam.

11. OcHOBHble NONOXKEHMA NO pacyeTy 064enoK

11.1. O64enKN rIMAPOTEXHUYECKMX TyHHeneln, cornacHo ClM 58.13330, cnepyeT paccunTbiBaTb NO METOAY
npesenbHbIX COCTOAHWUIA:

no HecyLel cnocobHOCTU Ha MPOYHOCTb U B HEOHXO4MMbIX C/TYHasAX C NPOBEPKOM YCTOMUNMBOCTU GOpPMbI
KOHCTPYKLMM (NpeaenibHble COCTOAHUA NepBOW rpynnbl);

no o6pa3oBaHuI0 TPELWMH (TPELWMHOCTOMKOCTH), ECU TPELLMHbI He A0MYCKAOTCA, UK MO PACcKPbITUIO
TPELWMH, eCcin PacKpbiTUe UX AOMYCTUMO MO YCAOBMAM AOATOBEYHOCTM 06A4ENKM TYHHENA, COXPaHHOCTM
rPYHTOBOrO MacCuBa, a TaKKe MO 3HAYeHW0 GUALTPALMOHHOIO Pacxoda BoApbl M3 TyHHens (npedenbHble
COCTOSAIHMA BTOPOW rpynnbl).

11.2. CeyeHua o064eN0K MO nNpeaenbHbIM COCTOAHMAM MNEPBOA W BTOPOM rpynn HeobxoauMo
paccunTbiBaTb B cooTBeTcTBMM € CM 41.13330 1 CM 16.13330.
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11.3. Mpu pacuyeTax ceYeHNin TYHHebHbIX 064e10K HeobXxoAMMO BBOAUTL cneaytolimne KoaddUUneHTsbI:

KO3DOULMEHTbI HAZEXHOCTM MO Ha3HaYeHWIo coopyxeHuna »n M codyeTaHuint Harpysok /ic,
npuHMmaemsble cornacHo CIM 58.13330;

KoadbduumMeHT ycnosuint pabotbl Y, NpUHMMaeMblii AN  BETOHHbIX, Kene3obeTOHHbIX W
CTanexenesobeToHHbIXx 064en0K no Tabaunue 7, ans ctanbHbix 060104eK - No Tabauue 8.

Tabnuua 7

Obmenku Kondbduument ycmaoBui pa®oOTH
raMMa I[IpM pacueTe
c
10 IpeneJIbHBEIM COCTOAHMAM

IIepBOM TI'PYNIEH | BTOPOM I'PYIIEH

BeToHHBIE (B TOM uMCIle U3 HaOpe3T-0OeTOoHa 1,0 0,9 (0,75)
M NPECCOBAHHOTO OeTOHA)

XesezobeToOHHBIE (B TOM UMCIIe NPENBapUTEJILHO 1,1 1,3 (1,15)
HanpsXeHHHE, X3 apMMPOBAHHOTO HaOpH3T-0eTOoHA
M XeJIe30TOPKPETHHE)

Crasnexeyie300eTOHHEE (IIPM pacueTe 0,9 -
Ha BHYTpPeHHEee IOaBJIeHUe)

[IpuMeuaHue. 3HaueHUsS KoO2ddulIIMeHTOB, yKa3aHHHEe B Cckobkax, cJenyerT
IPUHYMATH npu xkonbduLMeHTE YyIOeJIbLHOT'O oTnopa K < 2000 H/cm3
o
(200 xrc/cM3), B TpyHTax, NONBEPXEHHHX Cybdosum, BHIETAUMBAHMIO, a TakKxe
IpM IUMOPOKAPOOHATHOM WEJIOUHOCTM BOIB-Cpenbl MeHee 0,25 MT-2KB/J.

Tabnuua 8
KoadduumeHT ycnosuii
paboTbl /¢ npu coyeTaHnm
[asneHne Y4acTKu cTanbHbiX 060/104eK Harpy3oK
OCHOBHbIX 0cobbIxX
BHyTpeHHee Mpamble 0,75 (0,9) 1,0(1,1)
dacoHHble 31eMeHTbl (KoneHa U pa3BeTB/IeHUs) 0,65 (0,75) 0,8(0,9)
Hapy»xHoe Bce yyacTku 0,75 0,9
MpumeyvaHua
1. 3HayeHua KoadpduumeHTa /¢, yKasaHHble B CKOBKaX, 40/IKHbI MPUHUMATLCA:
a) AnNa  KOMBUHMPOBAHHbLIX  064€N0K C  HapyKHbIM  MOHOJMTHbIM  Xene3obeToHoMm
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(ctanexkenesobeToHHbIX);
6) ANA KOMBUHUMPOBAHHbIX 064eN0K C HapPYKHbIM MOHOAUTHbIM 6eToHOM NpU OAHOBPEMEHHOM
BbINO/JIHEHUW CNeAYIOLWMX YCNOBUIA:

p,; <0,15-10%K_;
P <107 pgh,, (1cosa +sina),

roe pwi - BHYyTpeEHHEE AaBneHNE BOAbl B HANOPHOM TYHHENE, MTa;
hqz - KpaTqaﬁLuee pacctoAHnE OT OCU TYHHENA 00 NOBEPXHOCTUN 3eM/IU, M,

H= 0,7 . K03PPULMEHT TPEHUA TPYHTA MO FPYHTY;
& _yron mexay HOPManblo K NOBEPXHOCTU 3eM/IN 1 TOPU3OHTOM, Tpaj;

Ko - KO3QPULMEHT yaenbHOro oTnopa rpyHTa, H/cm3, onpeaensemsiii no 11.13;
B) NP pacyeTe Ha BHYTPEHHEE AaB/eHUe, ECIU OTMNOP FPYHTA HE YYMTbIBAETCS.

2. Mpu ncnonb3osaHun Kosddpuumerta /¢ no gaHHoM Tabaunue KoadPpULMEHT codeTaHmin Harpysok /e
cnepyeT NPUHUMATb PaBHbIM 1.

11.4. PacuyeT 0b64e/10K MO Hecywen cnoCcobHOCTU crefdyeT BbINOMHATL Ha BO3MOXHble Hambosee
HebnaronpuATHble OCHOBHble W OCObble COYETaHWS PACYETHbIX HarpysoK C NPUMEHEHWEM PacyeTHbIX
XapaKTepUCTUK MaTepuanos o64e0K.

11.5. Pacuer O6,CI,E!'IOK no 06pa3OBaHMI-O N PACKPbITUIO TpewnH gO01KEH OCYLWeCTB/IATbCA HAa OCHOBHbIE
coYyeTaHnAa HOPMATUBHbLIX HArpysokK 6es y4yeTa rmagpaBandeckoro ygapa € npmmeHeHnem HOPMATUBHDbIX
XapaKTePUCTUK MmaTepnanos O6,CJ,EI'IOK.

11.6. PacyeT 064€10K IMAPOTEXHUYECKMX TyHHenei Bcex TMNOB (BKAlOYas (aCoOHHble 4YacTu
KOMBUHNPOBaHHbIX 064e10K) CNeAyeT BbINONHATL C YY4ETOM OTNOpa rPYHTOB. MICKNHOUeHUA AONYCKaloTCA Npu
pacnonoXKeHun TyHHeneil B cnabbix HeycToMYMBbLIX rPyHTax. Mpu pacnonoXKeHuu TyHHenen Ha raybuHe
MeHee Tpex AMameTpoB (MPOo/eToB) Haj, LWeNbiro CBoAa AaBleHWe, nepesaBaemoe Ha rpyHT obaenkoin
TYHHeNA, He A0/IKHO NPEeBbILWAaTb AaB/EeHNA, OKa3biBAEMOro BCEM MacCoi rpyHTa Hajd, TYHHeNeM.

11.7. PacyeTbl 064€/10K r’MAPOTEXHUYECKUX TYHHENEM MOTYT BbIMONHATLCA METOAAMU CTPOUTE/IbHOM
MeXaHWKM, a TaKKe MeToAaMM MeXaHWKWU CNJIOWHOMN cpeapl. B nocneaHem ciyyae cresyeT MCNOAb30BaTb
M3BECTHbIE YWUCIEHHbIE METOZAbl, NO3BOJIAIOLIME YYECTb C/IOXKHOE Teo/0MMYecKoe CTPOEeHWE OCHOBAHMS,
aHM30TPOMMIO U HEJIMHENHbIE CBOMCTBA MPYHTOBbLIX MaTepuasios.

PacyeT Heobx0aMMO BbINOAHATL B cooTBeTcTBMM ¢ 10.4 1 10.5 Ha Kaxk4oe M3 CoYeTaHMIn Harpysok.
CnoxeHue 3niop YCUAUIA OT OTAE/bHbIX HAarpy3oK A4 NOyYeHNa CyMMapHOW 3Mopbl He AoMNycKaeTcsa.

11.8. beToHHble 064enkM 6e3HAMOPHbIX TYHHENel cnedyeT pPaccUUTbiBaTb Ha MPOYHOCTb B
npeanonoXKeHnn obpasosaHua B 064e1Ke NAACTUYECKMX WAPHMUPOB U NPOBEPATL Ha TPELLMHOCTOMKOCTb MO
npegenbHbIM COCTOAHUAM BTOPOW rpynnbl.

11.9. Npu pacyete 064€M10K NO NpenebHOMY COCTOAHWIO BTOPOM rPynnbl NpenesibHyo WUPUHY
pacKpbITUA TpelmH 064eN0K HanopHbIX U 6e3HanopHbIX TyHHenewn | un Il KnaccoB cneayeT NpUHUMATL NO
Tabnuue 9.
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Tabnnua 9
T'panueHT [IpenejyibHasA WMPMHA PACKPHTUS TPeWMH, MM, M3 YCJOBUS
HAIropoB BOIEI
B obmenke J IOOJITOBEUHOCTM OeToHa Ipu COXPaHHOCTM apMaTypH IIPU
H PMHpOKapGOHaTHOﬁ meJIOWHOCTHU CyMMapHOﬁ KOHLIEHTPpalumM MOHOB
BOIBI—CpPemIsl, MI—3KB/JI Cl' mu SO", Mmr/x;
0,25 1 2 u BoJee o 100 200 400 - 1000

HanopHme TYHHEeJIM M He3aTOIlJIdeMble 4YacCTUu 6€3HaHOpHHX TyHHeHeﬁ IIpM HaJIM4dUn
IIOO3EeMHEIX BOI

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

HezaTonjageMele yacTM OOOEJIOK 6e3Hanopme TyHHeﬂeﬁ IpnuM OTCYTCTBUMU
IIOO3EMHEIX BOI

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

[lprMeuaHna
1. Bomow-cpenoy, onpenesdolel OOJTOBEYHOCTb OeTOHa M apMaTypeH B
obmesyike, SABJIAIOTCS:

npr H > H - BOIA BHYTPM TyHHEJHA;
i el
npu H < H - nomseMHasd BoIa.
i el
2. JIna TyHHesyieyt III, IV KJIQCCOB MpeneJIbHEE S3HAUEHMS PACKPHITUS TPelMH
cllenyeT IIpPMHMMAaTb COOTBeTCTBeHHO B 1,3 wm 1,6 paszsa OoJjabmmMu, ueMm

3HAUEHMs, [NpuBeHNeHHBle B Tabiuie, HO He Bojee 0,5 MMm.

11.10. F'pagmeHT Hanopa J H B 0bgenKkax NPMHUMALOT B 3aBUCUMOCTU OT KoadduumneHTa puabTpaLmm
k rpyHTa:

Ju =1 npu k<107 em/c;

H
‘]H :Ih—61 npu k21072 CM/C,
Kk

roe Hi - BHYTPEHHWI Hanop BOAbl, M;
Hel - Hanop NoA3emMHbIX BOA, M;
hk - ToNWMHa 064eKU, M.

-4 -2 .
B untepsane 107 <k <107 3sHaueHue I onpeaenseTca UHTepronAumen.
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11.11. Ona 3aTonnsembix 4Yacteir o6aenok 6e3HanopHbIX TyHHesel NO YCNOBUAM A0/IFOBEYHOCTH
6eToHa M COXPAaHHOCTM apPMaTYpPbl LWUMPUHA PACKPbITUA TPELLMH HE OFpaHNYMBAETCS.

11.12. CraTuuyeckme pacuyeTbl 00Ae/IOK CneayeT BbIMNOAHATL C Yy4eTOM TpewmHoobpa3oBaHUA U
naacTnyeckux gepopmaLmi:

064e1KM 6e3HaNOPHbIX TYHHENEN N ONOPOXKHEHHBIX HAMOPHbIX TYHHEeN Mo NpeAe/bHbIM COCTOAHUAM
nepBoi WU BTOPOM TPYNn PacCcyYMUTLIBAIOT C YYETOM YKECTKOCTU BETOHHOro CeuyeHus Npu moayae ynpyroctu

6eToHa B KOHCTPYKLMMK Ek =0, 7Eb;

06,D,EIIKVI HanoOpPHbIX WHHEJ’IEVI Ha 3KCnayaTaynoHHbIe Harpyskun no npeaesibHbiMm COCTOAHUAM nepBoﬁ

rpynnbl paCcCYnUTbIBAIOT C YH4ETOM XKECTKOCTU apMaTypPHOro ce4eHuA Ek = Ea .

Mo npeaenbHbIM COCTOAHUAM BTOpOﬁ rpynnbl OGAEHKM HaMOPHbIX TyHHEHEVI cneayet pacCcynTbiBaTb:
HETpeu.LMHOCTOVIKMe - C YYETOM XKECTKOCTU apMaTypHOro ce4yeHuA Ek = Ea ;

Tpeu.LMHOCTOVIKMe - CYYETOM XKECTKOCTU 6€eTOHHOTO cevyeHus npu Ek = 0, 7Eb .

11.13. PacueT 064en0K TyHHenen cneayet BbINOAHATb C YYETOM B3aMMOAENCTBUA MX C MPYHTOBbIM
maccusom. JedopmaLMOHHbIE CBOMCTBA IPYHTA XapaKTepu3sytoTcs KOadPULUMEHTOM yae/bHOTro OTnopa Ko

AN npuseaeHHbIM (3ddeKTUBHbIM) Mmoaynem aedopmaLnmn rpyHTa Eq n KoapdpuumeHtom lNyaccoHa v,
MpuBeaeHHbI Moaynb aedopmaumm HeobxoanMmo onpeaenaTb C y4eTomM HeOAHOPOAHOCTM CBOMCTB rpyHTa
OT €CTeCTBEHHbIX U TEXHOTEHHbIX NPUUNH (3aKpeneHne rPyHTOB LieMeHTalMeln UAM UHbIMKU cnocobamu,
NosAB/EHNE HaPYLEHHOM NPOXOAKOMN 30HbI U AP.). 3HAYEHMA XapPaKTEPUCTMK FPYHTOB C/ieayeT onpeaenaTb C
YY4E€TOM MX CBOMCTB NPW BOAOHACHILLEHNUN HA OCHOBAHWUM HATYPHbIX UCC/IeL0BAHUN.

[N HanopHbIX TYHHe1e KPYroBoro o4epTaHMA, pacrnosiaraemblx B 04HOPOLHbIX M3OTPOMHbIX FPYHTAX,

Moaynb aedbopmaumm rpyHTa Eq [LOnycKaeTca onpeaensaTtb no popmyne

Eq = KO (1+ V) , (6)

roe K, =Kr, . K03bOULMEHT yaenbHOro otnopa rpyHTa, H/cm2;

K - KoadpduumeHT oTnopa rpyHTa H/cm3;

I - HapPYKHbI paguyc 064enKu, Cm.

[nAa TyHHenel, pacnosaraemblx B aHM3OTPOMHbIX FPYHTax C OTHOLIEHMeM moaynein gedopmaunn B
pasHbIX HanpasBaeHusax 6onee 1,4, pacyeTbl HEO6XOANMMO BbINOAHATL C YYETOM aHU3OTPONUMN.

11.14. ledopMaLUMOHHbIE XapaKTEPUCTUKM FPYHTOB Ko naun Eq ana TyHHenen | n |l knaccos cnegyet

onpeaensaTb Ha XapaKTepHbIX UHMKEHEPHO-Te0N0MMYECKUX y4acTKax No AaHHbIM HaTypPHbIX UCCneaoBaHUM,
BbINOJIHEHHbIX METOA0M HaNoOPHbIX BbIPabOTOK, C MOMOLLbIO YCTAHOBKM LeHTPaAbHOro HarpyxeHua (YLUH) u
UMANHAPUYECKOrO  rMapaBandyeckoro wtamna (UFW), a TakXe wWTamMnoB B  COYETaHUU C
CEeMNCMOaKyCTUYECKUMU N NPECCUOMETPUUYECKMMUN METOAAMMU.
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Ona TyHHenen Il wn IV KnaccoB Hagnexut npeaycmaTpuBaTb HaATypHble McCieaoBaHWUsA
CEMCMOAKYCTUYECKMMM U NPECCUOMETPUYECKMMIN MeToAamM. [LJoNyCKaeTca TaKKe MCMO/b30BaTb 3HAYEHUSA
OUBNKO-MEXAHNYECKMX XAPaKTEPUCTUK FPYHTOB, BbIABMEHHbIX MPW MPOXOAKE TYHHENEelW B aHANOMMYHbIX
WHXXeHepHO-reo/IorMyYecKkmnx yCNoBuUAX.

11.15. 1nA npoeKTMPOBaHUA TMAPOTEXHUYECKUX TYHHENEN, pacrnosaraemblXx B MHOTOeTHEMEP3bIX
rPyHTax, Heob6xoaMMo onpeaenaTb 3Ha4YeHUs GU3NKO-MEXAHUYECKMX XapPaKTEPUCTUK FPYHTOB B MEP3/IOM U
TaslOM COCTOAHUAX.

11.16. Ona npeaBapuTeNibHbIX PAcvyeTOB 3HAYeHMA KO3IPOOUUMEHTOB yAeNbHOrO OTNOpPa Ko ana
CNaboTpeLMHOBATbIX TPYHTOB AONYCKAETCA ONPesenaTb N0 PUCYHKY 2 AW NO aHAOoraM.

MpumeuaHue. B oueHb cnaboTpelmHoBaTbix rpyHTax f <= 10, a Tak»ke npu KombalnHOBOW NpPoXoaKe
TYHHENA 3HayeHun Ko, Nosly4yeHHbIe MO PUCYHKY 2, cneayeT yBennunsaTb Ha 30%.
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PucyHok 2. Mpaduk 3aBucuMmoctn KoadpdpuumeHTa Ko
OT KoadduLmeHTa Kpenoctu rpyHTa f gnsa TpewmnHoBaTbIX FPYHTOB

11.17. B pacyeTax 064e10K TyHHeNel HeobxoAMMO YUNTbIBaTb COBMECTHYIO paboTy BpemeHHOMW Kpenu
c 06enKoN.

11.18. Mpu Ha3HaYeHMM pacyeTHOM CXeMbl 064K TYHHENA U TPYHTOBOIO MacCMBa c/iedyeT yYnTbIBaTb
nocaeA0BaTeNbHOCTb PAa3pPaboTKM FPYHTA U BO3BEAEHMWSA 3/IEMEHTOB 06 4e/KN.

11.19. MNpu napannenbHOM PacnoioKeHUN HECKONbKMX TyHHeNel B pacyeTe 064e/KN Ha NPOYHOCTb
HeobX0AMMO Y4YUTbIBaTb WM3MEHEHMA HaMpPSAXEHHOTO COCTOAHMA M MPOYHOCTHbIX CBOWMCTB TPYHTOBOTO
MacCuBa, BbI3BaHHbIX NPOXOAKON COCeqHUX TYHHENEeN.

11.20. PacuyeT GETOHHbIX M Kene306eTOHHbIX 064eN0K TyHHeslell Ha TeMnepaTypHble BO34EeNCTBUA
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cheayeT BbINOAHATb NPU pacyeTHOM pasHocTn Temnepatyp 6onee 30 °C ¢ yyueTom HabyxaHUA U NON3YyYeCTU
6eToHa.

11.21. MNpwn pacyeTe 064eN10K HAaNOPHbIX M 6e3HANOPHbIX TYHHENEeW NPOTUBOAABAEHNE BOAbI B LUBAX
6EeTOHNPOBAHUA M B CEYEHUAX MEKAY LBAMN BETOHNMPOBAHMA HE YYMUTbIBAETCA.
B cyxux W BOAOHACHIWEHHbIX, MPAKTUYECKM BOAOMPOHULAEMbIX TFPyHTax C KoadpdpuumeHTom

-3
dunbTpaLmm K(p <107 em/c Hanope NoA3eMHbIX BOZ, He NpeBblwalowem BHYTPEeHHWIA Hanop Boabl B

TYHHesle, 3HaYeHue NPOTMBOAABNAEHMA NOA3EMHbIX BOA Ha HeTpewMHOCTOMKMe obaenkm P ponyckaertca
onpegenatb no ¢opmyne

P:(Hi_‘JHhk)yf,

roe J H - FPaAueHT Hanopa B 0baenke, onpeaensaemsiii no 11.10;
hk - TONWUHA 06 4e/Ku;

Vi - KOapOULMEHT HaAEKHOCTM NO Harpy3Kam, NPUHUMaEMbI pasHbiM 0,9.

11.22. ToAwmHy NoTKa U CTEH TYHHeNA, NOABEP’KEHHbIX BO3AENCTBUIO BIEKOMbIX M B3BELUEHHbIX
HacocoB, cnefyeT Ha3HayaTb C YY4ETOM BO3MOXKHOCTU UCTUPAHUA.

11.23. MpK NPOEKTUPOBAHUM BbICOKOHAMOPHbIX BOAOCOPOCHLIX TYHHE/NeN U UX 3aTBOPHbLIX Kamep
HeobXxoAMMO NPOU3BOAMTL CAeAyoLMe PAacUeThl, CBA3AHHbIE C MPOTEKAHNMEM BbICOKOCKOPOCTHOTO NOTOKaA:

no obecneyeHunto KaBMTaLl,MOHHOﬁ 6esonacHocTH COOpYyXeHuA,

no onpegeneHuto rMapoauHaAMUYECKUX Harpy3oK, XapaKTepusyemblX 3HauyeHMem ocpeHEeHHOM
r’MapPoAMHAMMYECKOM HarpysKu, CTaUMOHAPHbIX M HECTaUMOHAapPHbIX MYy/IbCUPYIOWMX HArpysokK, CTeneHu
pa3BUTUA KaBUTALMM NPU 0BTEKAHUM MOTOKOM 3/IEMEHTOB KOHCTPYKLMI 1 3aTBOPOB;

no oueHKe ANHaMN4eCKnx Haﬂpﬂ)KeHMVI B 3/1eMeHTaX KOHCTPYKLNK;
3aTBOPOB U1 CTa/IbHbIX O6!'IML],OBOK 3aTBOPHbIX Kamep Ha BbIHOC/INBOCTb.

11.24. B HanopHbIX TYHHENAX, UMEIOLLUX KPYF0€e NonepeyHoe ceyeHne, Npu OTHOLEHWUM BHYTPEHHERO

AaBNEHMA K KOSOPUUMEHTY yaeNbHOro oTrnopa, P/ K, <1/7 pacyeT 064e/1KM Ha NPOYHOCTb Ha AeNcTBUE
BHYTPEHHEro AaB/eHUA MOXHO He MPOU3BOAMTb, TaK KaK OHO MOJIHOCTbIO BOCMPUHMMAETCA FPYHTOM MpK
ycnoeun cobntogeHna TpeboBaHUA AOCTaTOMHOCTU 3ar1ybaeHUs TyHHens.

11.25. Cunbl TPEHMA U CUENNEHUA MeXAy TyHHenbHOW 06A4enkoi u rpyHTOM ciedyeT yumTbiBaTb B
CNyyanx, Korga NpPoOeKTOM npeaycMaTpuBaloTcA MeponpuAatua, obecneunmBalolimMe HageXKHbIA KOHTAKT
064eNKM C rpyHTOM. [pK 3TOM NepeaaBaemble Ha FPYHT KacaTe/ibHble HanpPAXKEeHUA He A0/KHbI NPeBbIWaThb
npegenbHble CABUTAtOLLME HAMPSXKEHUS A1 TPYHTA.

PacyeTbl TYHHenel, pacnosiaraeMbix B CKa/ibHbIX U MOJIYCKa/IbHbIX MacCMBaXx, 0CabeHHbIX CMCTEMaMM
TPELMH, ceayeT, Kak NpaBuao, NpoBoauTb Ha 6ase PU3MUYECKU HENUHENHbIX Mogenel ¢ yueTom dakTopa
BPEMEHM (PeosIorTMYecKMx CBOWCTB rpyHTOB). B pacuetax TyHHenen | Knacca cedyeHnem 60 m2 u bGonee
HeobX0AMMO YYMTbIBATL AaHHblE 06 U3MEHEHWUW HanpPAXKeHHO-4ePpOPMMUPOBAHHOIO COCTOAHMA TPYHTOBOMO
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MaccuBa, BbI3BaHHOIO NOCNeA0BaTE/IbHOCTLIO NPOXOAKWN BbIPabOTKM M BO3BEAEHUA 3/1EMEHTOB 064eNKN.

Mpu 61M3KOM NapanaenbHOM PacnoNOXKEHUN HECKOIbKMX TYHHENEN B pacyeTe 064e/1KM Ha NPOYHOCTb
HEeOHX0AMMO YyUUTbIBATb U3MEHEHUA HANPAXKEHHOTO COCTOAHMA, MPOYHOCTHbLIX U AePOPMaLLUMOHHbBIX CBOMCTB
rPYHTOBOro MaccmBa, Bbl3BaHHbIE MPOXOAKOM COCEAHUX TYHHenen.

11.26. Mpun pacyeTe 064€NKM TYHHENS Ha CeMCMUYECKMe BO34eNCTBMA [0MNYCKAETCA BO3MOMKHOCTb
BO3HWKHOBEHWA MECTHbIX OCTAaTOYHbIX AepopmMaumit (TPelmH, CKOJIOB, CMELLEHWI), He MPMBOAAWMX K
0b6pyLeHNo YyacTel 064e/KM U He HapyLlatoLWmMX 06y MPOYHOCTb U YCTOMYMBOCTb KOHCTPYKLMU. YUACTKM
HapyweHusa o64eNKN Noa/eKaT BOCCTaHOBNEHMIO.

MpunoxkeHue A
(pekomeHayemoe)

PACYET OBENOK TYHHENEW MO NPEAE/IbHbIM COCTOAHUAM
NEPBOW rPYNNbl NPU NPEABAPUTE/IbHbLIX PACYETAX

A.1. PacueT 6EeTOHHbIX U Kesie306eTOHHbIX 064e/10K NPON3BOJIbHOIO OYepTaHuUA

B pacueTHOM cxeme, KaK NpaBu/io, NpeanonaraeTca, YTo Harpysku, B TOM YMC/e U TOpHOe AaBJieHuE,
3a4aHbl, @ OTMOP TFPYyHTa ONpeAenAeTcA KaK peakuua ynpyroro ocHoBaHMA. Bo3moXKHble npocTenwwme
pacyeTHble cxeMbl 06€/10K KaK CTEPKHEBbLIX CUCTEM B YNPYroi cpese ¢ 04HOCTOPOHHUMM CBA3AMM MNOKa3aHbl
Ha pucyHKe A.1.
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PucyHok A.1. PacyeTHble cxembl 064e10K TYHHENeln

PacyeT npoyYyHOCTM cnepyeT BbINOJHATb HA pPacYeTHble Harpyskn (c yd4yeTom KoapPULMEHTOB
HaZleXXHOCTU MO Harpyskam) B COOTBETCTBMM C TpeboBaHMAMM pasgena 10, KeCcTKOCTb NPUHUMATL B
cootBeTcTBMM € 11.12, KOaddUUMeHTbI OTNOpa rpyHTa - B cootBeTcTBum ¢ 11.13 1 11.16.

PacueT ceueHnit o6aenoK u onpeaeneHme HeobXo4MMON NAOLLAAM CEYEHMUA apPMATYpbl As cnepyet
npounssogutb no CI 41.13330.

A.2. Pacuer CTa/'Ie)Ke}'Ie306ETOHHbIX, )Ke}'le306ETOHHbIX, dPMUNPOBAHHDbIX Ha6pb|3r-6eTOHHbIX n
KeNne3oTOPKPETHbIX O6A€/’IOK HaMOPHbIX TyHHeneVI KPYyroBoro o4eptaHnA Ha Ha4albHbIX CTaguAx
NPOeKTUpPoBaHUA

Ha HavanbHbIX CTaguAax NPOEKTUPOBAHMUA pPaCYET HANOPHbIX TYHHEHEﬁ BbIMNO/IHAETCA NO
I'IpM6I'IM)KEHHbIM cbopmynaM, KOTOpPbI€ y4YnUTbIBAOT TOJ/IbKO BHYTPEHHEE OaBaneHNe, NOCTOAHHOE B npeaenax
cevyeHwumAa.

Mnowaab ceyeHuns paboyeit apmaTypbl As, CM2, Ha 1 CM ANMHBI TYHHeNs:

npu CO6I'IIOA€HMVI ycnosuma
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VKR

- ylcynpgreEs

h

qz (A.1)

onpeaensetca no popmyne

_ Yt Puili AR, _ K,F
7.R, R E

S S

A

npu HecobatogeHnmn ycnosmsa (1) - no popmyne

:ynylcpwiri _AgsRy_pghqzre "
yR. R 100y,R '"A3

A

roe Pui - pacyeTHOe BHYTpPeHHee JaBJieHMe BOAbl C y4eTOM TMApPaBAMYECKOro yaapa B nepuos
HOpPManbHOM aKkcnayaTauuu, MMa;

hqz - paccTosiHWe OT WeNbIrv cBoAa TYHHEeNs 40 NoBEePXHOCTU 3eM/IU, CM;
Rs, Es - pacyeTHOe CONnpoOTUBNEHUE apMaTypPbl Ha PacTAXKEHWE U MOAY/1b YNPYrocT apmaTypbl, MIMa;
Ags - NAoLWaAb CeYEeHMA CTasibHON 060/104KM, CM2, Ha 1 CM ASINHBI TYHHENS;

Ry - pacyeTHOe CoNpPOTMB/EHME CTasibHOM 060104KK, NpHUMaemoe no CI 16.13330, MMa;

K, - K03 PULMEHT yaenbHoro oTnopa rpyHTa, H/cm3;
P - nnoTHOCTb rpyHTa, Kr/cm3;

Ve, Vn, 7ic - KoapduumeHTbl, npUHUMaeMble cornacHo 11.3.

Ecan no dopmynam (A.2) uam (A.3) '% <0 (T.e. pacueTHOM apmaTypbl He TpebyeTca N BHYTpeHHee

JaB/ieHVe BOAbl MOJIHOCTbIO BOCMPUHMMAETCA [PYHTOM), C/iedyeT NPUHUMATb 3HayYeHue Ag no
MWHUMAIbHOMY NPOLEHTY apMMUPOBaHUA cornacHo 7.18.

A.3. PacyeT cTasibHbIX 060/104eK KOMBMHUPOBAHHbIX 061E/10K C HAPYKHbIM MOHO/IMTHbIM HETOHOM
A.3.1. MapKu cTanu ans cTanbHbIX 060/104EK U KOJeL, }KeCTKOCTU cneayeT NpuHMmMmaTh no Tabauue A.1.

Tabnanua A.1

Mapka I'OCT TonmurHa Kareropus cTanM OpM pacdeTHOM
cTanm JINCTOBOTO remneparype t, °C
npokarTa, MM

t >= -40 [-40 > t >= -50|-50 > t >= -65
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Cr3Tnic T'OCT 14637 10 - 30 5 -
T'OCT 380
Cr5Tnc T'OCT 14637 10 - 30 2 - -
0912 T'OCT 19282 10 - 32 12 - -
09r2C T'OCT 19282 10 - 60 12 13 15
10XCHL T'OCT 19282 10 - 40 12 13 15
[TpuMmeuaHUa
1. 3BHak "-" o3HauaeT, UTO IaHHYI MapKy CTaJiM INPM yKa3aHHOM pacueTHOM
TeMIlepaType IIPUMEHSATL He CJIelyeT.
2. Ipm Ha#omexaumeM TEXHUKO-3KOHOMUYUECKOM OOOCHOBAHUU oonyckaeTcs
IIPUMMEHATH CTaJlb OPYTUX MapoK.

A.3.2. CtanbHble 060/104KM cneayetr paccyuTbiBaTb Ha ,D,EVICTBMe BHYTPEHHEro AaBneHmnA BOAbl B
TYHHENE, HAPYXXHOro AaBaeHNA NoA3EeMHbIX BO/A, PaCTBOpa (an Ll,eMEHTaLI,MM) N CBEXEY/TOXKEHHOIo 6eToHa
Cy4yeToMm TeMNeEpPaTypHbIX BO3A€VICTBMV1, a TaKXXe Ha AEﬁCTBME cobCTBEHHOrO Beca u HarpysokK ot MEXaHN3MOB
NPU MOHTaXe 060/104KM. Mpw pacyeTe CTanbHbIX obosioyek AEVICTBME FTOPHOro gaBaeHnA HeE YHUTbIBAETCA.

KoaddpurumeHT HagexHOCTH No Harpyske /'t , KO3PPULIMEHT HAZEKHOCTM NO Ha3HAYEHMIO COOPYKEHNSA

7n v kospduumeHT ycnosuin pabotbl ¢ cnegyer npMHMMaTh cornacHo TpebosaHuam 10.8 n 11.3.

MpumeyaHue. 3HauyeHne KoadpduumeHTa ycnoBuin paboTbl V¢ npuBesdeHbl AR pacdeTa CTasibHbIX
060n104eK 6€e3 yyeTa MeCTHbIX HanpPsaKeHUN.

A.3.3. PacyeT Ha NPOYHOCTb CTaNnbHbIX 060/104EK cieayeT BbINOAHATL N0 dopmyne

2 2 VR
\ﬂjx__0}0}4_o} < , (A.4)

Vn
npu aTom HeobxogMmo cobatogatb yCnoBuA:
R R
o <L o <L
Tn n

rae Ox, O; - HopmanbHble HaNPAMKEHWA COOTBETCTBEHHO B MOMEPEYHOM U NPOAOSbHOM CeYEHUAX
ob6onoukun, MMa;

R - pac4eTHOE conpoTuneaeHNe, MTa, NPUHUMaeEMOE Npu pacyeTax Ha BHYTPEHHEE OAaBaEeHNE C yH4ETOM

R

u
OTNopa rpyHTa PaBHbIM , @ MPU pacyeTax Ha BHyTPeHHee JaB/ieHWe 6e3 yyeTa OTrNopa rpyHTa M Ha
u

Hapy>XHoe gaB/eHune - Ry ;

Ru , Ry - pacyeTHble CONPOTUBNEHUA CTaNIN PACTAKEHUIO, CKATUIO, M3FM6y, MTla, cooTBeTCTBEHHO NO
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BPEMEHHOMY COMPOTUBIEHUIO N NO Npeaeny Tekydyectu, npuHnmaemole no CIM 16.13330;

Yu - KO3bOPUUMEHT HaAEKHOCTU ANA 3NEMEHTOB KOHCTPYKLMMI, PacCuMTbiBAEMbIX Ha MPOYHOCTb MO
BPEMEHHOMY COMPOTUBIEHMIO, PaBHbIi 1,3.

A.3.4. HopmanbHoe HanpskeHune O;, MMMa, B NpoAonbHbIX CeYeHUAX OBONOYKM OT BHYTPEHHEro
[aB/ieHUs BoAbl cieayeT onpeaensaTtb No popmynam:

pwirm +arKor
O'Z = —
t+4,33-10°r K,

, (A.5)

rae pwi - pacyeTHOEe BHYTpeHHEE AaBsieHNe BO4bl, MTa;

I - cpegHuin pagnyc o6on04KH, Cm;

t - TONWMHA CTEHKM 060104KK, CM;
A, - pacyeTHbIN paguanbHblii 3a30p Mexay 060/104KOI U 6eTOHOM, CM;

Kor - npMBeAEeHHbIN KO3PPUUMEHT yaeabHOro oTnopa rpyHTa, H/cm3, onpegensembliii no popmyne

1
KOI’_
1k, 1 ae
E, r, K,

Ie - HapyHbIN paanyc 6eTOHHOM 060IMbI, CM;

Eb - MmoAyb ynpyroctu 6etoHa, MMa;

324,33-10*’%

6) Npy OTCYTCTBUM OTNOPA FPYHTA UM NpK r
m

— pwi r-m

O-Z
t

. (A7)

A.3.5. PacyeTHblii paguanbHbIi 3a30p Mekay 060104KoM 1 6eToHom &, cm, cneayeT onpeaenaTs no
dopmyne

ar = arl + ar2 + ar3 ’ (A.S)

rae @y, @, &3 - cocTaBnAlwWME PaananbHOMO 3a30pa COOTBETCTBEHHO OT TeMMepaTypHbIX
BO3AEMCTBUI, yCaZKM BETOHA U MOA3YYECTU TPYHTa, CM.


https://пгс24.рус/

MrC24.pyc | CMPoUMe/bHOSA UHXeHepus -, -

CocTaB/AIOLLYIO 3330pa OT TeMMepaTypHbIX Bo3gelicTeuii 1 cneayeT onpegenats no Gopmyne

arl = 15’ 6 .10_6 rm (tmax - tmin) ’ (Ag)

roe tex - HanBoAbLLas TEMMepaTypa B TYHHeNe Npu 3aN0AHUTENbHON uemeHTaumu, °C;
trin - MMHUManbHas TemnepaTtypa BoAbl UK Bo3ayxa B TyHHene, °C.

CocTaBnatoLMe 3a30pa OT ycagku 6eToHa Ay, 1 nonsyyectn rpyHta 3, onpesensemble No AaHHbIM
nccnenoBaHNn, caeyer yumuTbiBaTb TO/IbKO NPU pacyeTe Ha 0cobble coYeTaHMA HarpysoK.

[Ons npepBapuTeNibHbIX PAacYETOB AOMYCKAaeTCA NPUHUMATD

a, = 3.10™" I .(A.10)

A.3.6. HopmanbHoe HanpsxeHne O,, MMa, B NpoAo/ibHbIX ceyeHusax 060/M0HYKM OT HapyXHOro
JaBNeHMA cneayeT onpegensTb no popmyne

P r

o, = Wte ™ (A1)

roe Pwe - pacyeTHoOe HapyXHoe agasneHue, Mlla.
A.3.7. HopmanbHoe HanpsaxeHue, MMMa, B nonepeyHom ce4yeHnr 060N104KKN ceayeT onpeaensithb:

OT TEMNepPaTyPHbIX BO3AENCTBUI - No dopmye
Oy =—2,92t; (A.12)
roe by - pacyeTHbI Nepenag Temnepatyp, °C;
OT CTEeCHeHUs nonepeyHol gedopmaumm - no popmyne
o, =0,30,. (A13)

A.3.8. PacyeTHblii Nnepenag TemnepaTyp ty cnepyet onpeaenatb no popmynam:

NP NOBbILLEHWUM TeMMepaTypbl
td = tmax _tb,min , (A.14)
NPW NOHUNKEHUM TemnepaTypbl

td = tmin _tb,max , (A.15)
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roe tmax, tmin - COOTBETCTBEHHO Hambonbllas U HauMeHbllas TemnepaTypa BoAbl WAW BO34yxa B
TYHHene, °C;

tb,max, tb,min - COOTBETCTBEHHO Hambonbluad M HauMMeHbluas TemnepaTtypa 060/104KM B Mepuos,
obeToHMpoBaHus, °C.

A.3.9. MecCTHble Hanps)KeHWsa, BO3HMKAIOWME B CTa/bHOM 060/104Ke Yy pebep KecTKOCTH, a TaKkKe B
MecTax nepesioma (nog yrnom He 6onee 10°), LoNyCKaeTCcA HE yUMTbIBATD.

A.3.10. PacyeT Ha YCTOMYMBOCTb CTabHOM 060/104KM NPU AENCTBUN HAPYKHOTO AaBAEHUA Pwe, MMa,
cnepyert BbINOAHATL No opmysie

< 7/(: pCI’é’

n

Pue , (A.16)

roe Per - KpUTUYECKoe Hapyr*KHoe gasneHue, Mla;

é/ - KO3 OULMEHT, NPUHUMAEMBIN MO Tabanue A.2.

Tabnnua A.2
p r /tR 0,5 0,75 1 1,5 2 2,5
cr m yn
n3era 1 0,9 0,8 0,6 0,5 0,4
Perln 5 2,5
Mpun '~ cnepyeT NPUHMMATb
R,
R t
—__ym
pcré/ - ’ (A.17)
rm
roe Ryn - HOpPMaTUBHbIV Npeaen Tekydectu ctaam, MMa.
| 2
A.3.11. KpuTnueckoe Hapy»KHOe AaBiaeHue Npu OTCYTCTBUM KOJel, }KeCTKOCTU M Npu I‘_ > (roe | -
m

paccTosiHMe MeXKAy KO/bLamK, CM) creayeT onpenensaTts no rpadurkam Ha pucyHKe A.2. PaspeluaeTcs TakKe
B 3TOM C/1y4ae BbIMOJIHATb PAcyeT Ha YCTOMYMBOCTb MO CTaHAAPTHLIM Nporpammam Ha IBM.
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Per» MITa (kre/em’) P MIa (krc/cm) Per MITa (KFC/CMZ)
3,5(35) = 3,535) i 3.535)
3.0 30) i 3000) 3.0(30)
] 1
i
2,5(25) 2,5(25) 2,5 (25)1 Thp =
E R,,=230 MITa (2300 xrcien’) i R,,=310 MITa (3100 KI‘C/CM‘S) . C:f R =450 MIla (4500 xrc/em?)
2,0 20) J¥ 20 (20) RN 2,0 oyHHRY
i ity Hi
n a i a 4 _ ' 0% =
i1 m
i 23 6 10 123 6 10 23610
1,0(10) ; 1,0(10) af 1.0 (10) : r
0,5 (5) TS (5) 0. (Sh
i : -
LI 0 [T

0 0
50 75 100 125 150 175 200 225r,/t.em 50 75 100 125 150 175200 225, /tem 50 75 100 125 150 175 200 225+, /t.cm

( Ryn - HOPMaTMBHOE COMPOTUB/IEHME NO Npeaeny TeKyYecTu
ctanu, MMa; &, - pacyeTHbI pagmanbHbIi 3a30p MEKAY CTEHKOI
060104KkM 1 GeToHom, cm; T - cpeaHu pagmyc 060104KK, CM;

t - TONWMHaA CTEHKU 060104KHN, CM)

PucyHoK A.2. FpadmKun 3aBUCUMOCTM KPUTUYECKOTO HapyKHOTo

AasneHunA pcr OT OTHOCUTE/IbHOM TONIWMNHbI CTEHKH rm /t

A.3.12. Kputnyeckoe HapyXHoe [as/ieHune Per, MMa, Nnpu HaAWYUUN KOJNeL, ¥eCTKOCTU cneayet
onpeaenatb No Gopmynam:

I

npy O,5£r—s 2
3
2

Per =0,92Esz[lj , (A.18)
I\r,
I
npw a<0,5
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roe Es - MOAYANb ynpyroctu ctann, Mla;

N, - 4ncno BonH, obpasyloWMXCA NPU CMATUM OBONOYKM, MoAGUPaeMoe TakMm 06pasom, YTO6bI

nony4ynTb MMHUMaIbHOEe 3Ha4YeHne pcr ;

2
nl
m=1+| -
zr,

A.3.13. Konbua *KecTKoCTU HAANEXNUT NPOEKTUPOBATb MUHMMAIbHOIO NOMNEPEYHOro cCeYeHUA C Lenbto
YMeHbLLeHMA rabapmuToB BbIIOMKN.

PekomeHayeTca npeaycmMaTpmBaTh aHKEPOBKY KoJiel, })eCTKOCTU B 6etoHe. B cQlydae HEBO3MOXKHOCTH
dHKEPOBKU pacyeT KOJibUa XECTKOCTU MPAMOYro/sibHOro nonepevyHoro ce4eHmA cnegyetr npomnssoaunTb no

dopmyne

pWBIS rm yr ES ar
A 1+%z T Z <Ry, (a20)
C r r

rae yr - PaCCTOAHUE OT UEHTPA TAXKECTU CEYEHNA KOJIbLUAa A0 Hanbonee YOaNEHHOIO BOJIOKHA, CM;

X - KoapduumeHT, onpeaensiemblii No rpaduKky Ha pUcyHKe A.3 B 3aBUCMMOCTM OT 3HAUYEHWI:

7 Pue
prel = 3
v.E.| 0,002 L] 47 |ia20
M rl
_ a,
" ar+w,(A.22)
7.EA

I, Ar, ‘]r - COOTBETCTBEHHO PafMyC LIEHTPasbHOW OCK, CM, MAOWAAb, CM2, 1 MOMEHT WUHEPLUUN

nonepeyHoro ceyeHMa Koblia ¢ NpucoeauHeHHbIM NOACKOM A/IMHOM |5 =1, 56\/ L+t oms;

a0 = 0’ 0025rm - Ha4aJ/ibHOE OTCTyn/1eHNE pagnyca KoJsiblla OT TEOPETUYECKOTO.
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15

13

12
11 /

| N4

5
L L/ S
2
, 1‘//’
0 1 2 3 4 Drel

PucyHok A.3. I'padmK 3aBUCMMOCTU KO3PPUMUMEHTa 4
ot Prai npu 8 = CONSt

Mpunoxenue b
(pekomeHayemoe)

PACYET OBENOK TYHHENEW NO NPEAE/IbHBIM COCTOAHUAM
BTOPOW rPYNMbl NPU NPEABAPUTENbHbIX PACYETAX

B.1. PacyeT 6ETOHHbIX U Kee3006eTOHHbIX O6,El,eﬂOK NPON3BOJZIbBHOIO O4epTaHNA

Pacyer cnegyeT BbINOMHATL HAa OCHOBHOE COYETAHME HOPMATMBHbIX HArpysoK B COOTBETCTBUM C
pasgenamu 10 1 11 c yyueTom KoapPpuUMEHTA OTNOPA FPYHTA, KECTKOCTb CeYeHUA NPUHUMAEBTCA COINAcHO
11.12.

Mo nonydyeHHbIM ycuanaAm (M3rMbaloWmMii MOMEHT M HOPMasibHas cuaa) HeoBXOAMMO BbIMOAHUTL
pacyeT No 06pasoBaHMIO U PACKPLITUIO TPELLMH.

TpelwmHOCTOMKNE 064eN1KM, MPOEKTUPYEMbIE ANA YCOBMI, OTBeYaowmx 7.15, cnegyeT npoBepsATb Mo
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CMn41.13330.

B.2. PacyeT TPEeLNHOCTOMKNX BETOHHbIX U Kene306eToHHbIX 064e10K HaNOPHbIX TYHHENel Kpyrosoro
0oYepTaHMA Ha Havya/lbHbIX CTaAMAX NPOEKTUPOBAHUA

TonwmHy obaenkm hk , CM, cieflyeT BbluMCAATb No popmynam:

3
npu KoapduLmeHTe yaeabHOro oTnopa rpyHTa Ko <2000 H/cm

hk — rl pwin _&

1+307/,l chbtn Ek '(5'1)

btn

roe Puin - HOpPMaTMBHOE BHYTpeHHee aasneHue soabl, Mla;
Ek - MOoAy/ib YNPYrocTu matepuana o64enKn, MPUHMMaEMbIA PaBHbIM 0, 7Eb, MTa;

Rbm - HOPMaTUBHOE COMPOTUB/IEHME MaTepuana 0b6Ae/IKM Ha pacTaxeHue, npuHumaemoe no CrIl
63.13330 B cOOTBETCTBUM C KNaccom b6eToHa, MMMa;

H - ko3ddnLmeHT apMUpPOBaHMA CeveHus;

3
B oueHb cnabotpewymHosatbix rpynTax npn Ky > 2000 H/cm

ri (pwin B Kog)
= 30
R, | 1+ R“ +K ¢ (B2

btn
roe €= O, 25'10_4]/C Rbtn |g(0, O5K0 +10) .
b.3. PacueT TpeLMHOCTOMKMX 064e/10K 13 HabpbI3r-6eToHa Ha BHeLLHee JaBaeHne

ToNWMHY HecyLmx 064e10K 13 Habpbl3r-6eToHa hk , M, cneayeT onpeaenatb no popmyne

h, =0,35a, | ———, (5.3)

roe ngn - HOPMATMBHOE 3HAYeHMe BEepPTMKANbHOrO ropHoro gasneHua (cm. 10.12), MMa. Mpwu

cneunasibHOM obocHoBaHUM AO0NYyCKaeTCA onpenenATtb ropHoe gasneHne n3 yciosua 0b6bema BO3MOXKHOIO
BbiBaJsla MexXay aHKepamMu;

Pwe - octaTouHoe rugpocTaTUueckoe AaBaeHME BOAbI C YHETOM CHUMKEHWA YPOBHA MOA3EMHBIX BOJ,
APEHaXXHbIMU UK ApYrMMKU Mmeponpusatuammu, MMa;
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Rb'[n - HOpMaTnBHOE conpoTueBaeHNE Ha6pb|3|’-6eTOHa Ha OoCeBOE pacTAXXeHue Npu NPpoeKTHOM Knacce
66TOHa, onpegenaemom no nNpPoYHOCTU Ha PacCTAXKeHue, MTa;

Ve - KoabduumeHT ycnosuit paboTbl, NPMHUMaAEMbI PaBHLIM A1 apMUPOBaHHOW obaenku - 1, ana
HeapmupoBaHHoOM - 0,6;

a - LWar aHKepoB B MPOAO0/bHOM M NONEPEeYHOM HanpaB/ieHUAX, NPUHUMAEMbI HaMMEHbLIUM (HO He
meHee 1 m) ucxoaa ns ycnosui:

a) obpa3oBaHMA rPYHTOBOIO CBOAA - MO hopmyne

K
a=1, —%(Ia +b), (5.4)

roe Ia = hql + Iql - IJIMHa aHKepoB, M;
hql - rnybuHa HapyLleHHOoM 30Hbl, M (cm. 10.12);

Iql - rNyburHa 3a4eN1KM aHKEPOB 3a NpeAe/bl HapyLeHHOM 30HbI, NpUHUMaemas pasHoit 0,5 - 0,7 m;

b - nponeT BbIpaboTKU, M;

C - CUen/IeHNe rpyHTa, NPUHMMAEMOE NO AaHHbIM HATYPHbIX UCCNeAO0BaHUN; ANA NpeaBapUTebHbIX
pacyeToB gonyckaeTtcsa npuHMmarth ¢ = 0,03f, MMNa;

kb - KoadduumeHT, pasHblii 0,2 - 0,25 ans BblpaboToK | popmbl cevenuns n 0,25 - 0,3 - aAns ocTanbHbIX
dopm ceueHms (cm. pucyHok 1);

6) yCTOMYMBOCTM FPYHTOB MeKAYy aHKepamu - no ¢opmyne

a=-=2 ¢
= .- ;(B5
3 Oom (B.5)

B) NPOYHOCTM 3aKpenieHna aHKkepa - no popmyne

a —Na
= ,(B.6
pghq (6.6)

rae Na - Hecyuwan CcnocobHoCTb dHKepa, paBHaA AnAa enesobeToHHbIX dHKepPOoB MPOYHOCTU CTEPHKHA

aHKepa Ha pa3pblB, 418 OCTaNbHbIX aHKepos - 80 - 100 KH;

P - nnotHoctb rpyHTa, Kr/cm3.

6.4. PacyeT WMPUHbI PaCKpbITUA TpelwmMH B BeTOHHbIX 064e/1Kax HanopHbIX TyHHenei Kpyrosoro
oyepTaHuA
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LUnpuHa pacKpbiTva TpewmH Sgc, MM, B BETOHHbIX 064e/nKaxX TyHHens, npeaycmMaTpUBaembiX B
OAHOPOAHbIX TPEWMHOBATbIX TPYHTAX WAW OPYrMX TPYHTaX, YKPenaeHHbIX LUemMeHTauuen, [O0/IKHa
onpeaenaTsca no dpopmyne

p i
a_ =100c_ —"
cre oe Ty (6.7)

0

6 Coe :0,28+625%£1_

0

B.5. PacyeT WWPWHbI PacKpbITUS TPELWMH B »Kene306eToHHbIX 064esKax HanopHbIX U 6e3HanopHbIX
TYHHeneMn

LUMpUHY packpbiTva TpelwmH Soc, MM, B ene306eTOHHbIX 064e/1KaxX HanopHbLIX M 6e3HanopPHbIX
TYHHeNel cnefyer paccumTbiBaTb No Gopmyne

B, = i "2, T(4-100uT (5

S

rae & - KoapPUUMEHT, YUUTBIBAIOLLMI BAUAHME TPELLMHOBATOCTU CKaIbHOMO TPYHTA, CIOKEHHOIO U3

6/10K0B, U MPUHUMAEMbIV B 3aBUCMMOCTM OT MOAY/A TPELLMHOBATOCTM Mj ca=1 npn Mj > 5; a=2

npu Mj <l WHTEpBasne 1< Mj <95 3nauenmna & NPUHUMAIOTCA MHTEPMONAUMNEN;

IB - KO3OOUUMEHT, NPUHMMAEMBIA A1A LEHTPASIbHO WU BHEL,EHTPEHHO PACTAHYTbIX 3/1eMEHTOB - 1,2,
ONA BHELLEHTPEHHO CXaTbIX U U3rmbaembIxX 31eMeHTOB - 1;

.- KO3bOULMEHT, NPUHMMAEMbIN PaBHbIM NPU CTEPKHEBOW apmaType nepuoguyeckoro npodpuna - 1,
npw rnagkown apmatype - 1,4;

O5 - HanpseHue B pacTAHyTOM apmaType 6e3 yyeTa CONPOTMBAEHMA GETOHa PacTAHYTON 30Hbl
ceyeHwun, MMMa;

050 - HayanbHOE pacTArnBalolLee HanpsXeHne B apmaTtype oT HabyxaHua 6eToHa: A8 KOHCTPYKLUMIA,
Haxoaawmxca 8 Boge, Oso = 20 MHa; ONA KOHCTPYKLMN, NOABEPKEHHbIX A/IMTENBHOMY BbICbIXaHUIO, B

TOM 4ucCne BO BpemMA CTPOUTENDLCTBA, O-SO = O;

H _ koadpdrumeHT apmMrpoBaHUsA cedeHus, NPUHUMaeMblit pasHbiM A =~ Ho He Gonee 0,02 (3aech

bh

As - HeobxogMmas MAoWaAb CeYeHMA apmaTypbl, onpeaensemas coriacHo [lpunoxeHuio A wuau
npUHMMaemasn B COOTBETCTBUM € 7.18);

d - AMameTp cTeprKHE apmaTypbl, MM.
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HanpsxeHus B pactaHyToi apmatype Os, MMa, cnegyeT onpeaenstb no Gopmynam:

ana n3rnbaembix 31eMEHTOB

M n
CT =
S &Z , (5.9)
ANnAa UeHTPa/IibHO PAaCTAHYTbIX 3/1EMEHTOB
Nn
O :_Ag , (6.10)

AnAa BHEUEHTPEHHO PaCTAHYTbIX U BHELLEHTPEHHO CXKaTbIX 3/1EMEHTOB

_ N, (e,x2)
Os = Az , (B.11)

roe M n, Nn - HOPMaTMBHbIE U3rMbaloLLMIA MOMEHT 1 NPOAO/bHOE YCUANE COOTBETCTBEHHO;
Z - NAeYo BHYTPEHHER Napbl CUA, MPUHMMaEMOe Mo pe3yabTaTam pacyeTa CeYeHUA Ha NPOYHOCTb.

Onpepenseman pacyeTOM LIMPUHA PaACKPbITUA TpewuH [o/MKHa 6biTb He 60see 3HauyeHui,
npuseaeHHbIX B Tabanue 9.

Mpumeuanue. B dopmyne (6.11) 3HaK "+" NnpMHMMaETCA NPU BHELLEHTPEHHOM PaCTSXKEeHUK, 3HakK "-" -
NpwW BHEL,EHTPEHHOM CXKaTuM.

MpunoxeHune B
(pekomeHayemoe)

PACYET ®UNBTPALMOHHOIO PACXOJA BOAbI M3 HAMOPHOIO TYHHENA

B.1. JonyctTMmMocTb GpuUAbTPaLMOHHOIO pacxoda Boabl Q, A/c X cMm, oTHeceHHOro K 10 m pasHocTU
BHYTPEHHEr0O W BHELUHEro HanopoB BOAbl, HAANEKUT ONpeaenaTb no popmyne

n 1 1 <Q,,,27r,-1077
k4 ,(B.1)

KoNye KM,

crc crc

Q=

roe kcrc - KO3GPULMEHT BOAOMPOHULLAEMOCTU TpewmH B obaenke (pacxoa Bogpbl, cm3/c yepes 1 cm
TpeLWHbl, NpY rpaaneHTe Harnopa, paBHom 1), onpeaenaemsiii no ¢opmyne
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!
kcrc - a‘crc ; (B.2)

Ny - konnuecteo TpewuH B o0baenke: 6GETOHHOM nch:0,0628re; »KenesobeToHHOM
0 _27r8u
crc ’
d

H . KO3pdMUMEHT apMMPOBaHMA ceYEeHUA 0baenKu;

d - anameTp apmatypsl, Cm;
Ie - HapyHbIl paguyc 06aenku, cm;
k - KoappuumneHT dunbTpaLmMmM rpyHTa, cm/c;

M f - MoAy/b GOPMbI, XapaKTEPM3YIOLLMIN FEOMETPUYECKOE COOTHOLLEHME MEXKAY 3/IEMEHTAMM 30HbI
dunbTpaymm n onpegenaemblit no popmyne

2
In't ;(83)
r

e

M, =

I - pagnyc o6nactm GuALTPALMM, NMPUHMMAEMBIN MO OMBITHBIM AAHHBIM, @ MPU UX OTCYTCTBUM -
paBHbIM ABONHON rNyOUHE 3aN10KEHUA TYHHENS, CM;

Qadm - AoNnyCKaemoe 3Ha4yeHune (I)M!'IpraLI,MOHHOFO pacxoda BoAabl, OTHECEHHOE K egUHULE PAa3HOCTUN
BHYTPEHHENO N HapyXHOro ,D,aBl'IeHMVI n onpeagenaemoe Ha OCHOBaHUN TEXHUKO-IKOHOMUYECKUX PACHETOB.

[na npeaBapuTeNbHbIX pacyeToB A0NYyCKaeTCcA NPUHUMATD: Qaam =1 7/C 4a 1000 m2 NOBEPXHOCTM TYHHENA
Ha Kaxkable 10 M pasHOCTM HaNopOoB - NPW PA3HOCTM BHYTPEHHErO U Hapy»KHOro Hanopos 100 M M meHee;

Qadm o10,3 10 0,5 n/c Ha 1000 M2 NOBEPXHOCTU TYHHENA Ha Kaxkable 10 M pa3HOCTM HanopoB - MPU pasHOCTU
BHYTPEHHEro 1 Hapy*XHoro Harnopos cBbiwe 100 m.

B.2. A6contoTHoe 3HayeHue ¢UAbTPALMOHHOIO pacxoga BoAbl U3 TyHHens Qadm, n/c, cneayet
onpegenatb no ¢opmyne

_ QI(Hi B He)

Qups = 10 , (B.4)

rae | - AnvHa TyHHens, cm.

B.3. [na cHWXKeHMA UNbTPALMOHHOIO pacxoda BoAbl M3 TyHHena caeayeT npeaycmaTpuBaTh
NPMMEHEHMEe creumnanbHbIX MOKPLITUA Ha OCHOBE MOJMMEPHbBIX BSXKYLIMX MATEpPUanoB, YKPEnuTenbHyH
LEMEHTALMIO U ApyrMe KOHCTPYKTUBHbIE MEPONPUATHA.
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OCHOBHbIE BYKBEHHbIE O6O3HAYEHWA
OCHOBHblE XapaKTePUCTUKN TPYHTOB

f - KoaddrumneHT Kpenocty;

K - KoapdumumneHT otTnopa;
Ko - KO3OOUUMEHT yaeNbHOro 0TNopa;
Kf - KOapdMUMEHT PunbTpaumm;

Eq - MOAY/b AedopmaLnu;
V' - koaddpuumeHT NMyaccoHa;

P - kaxywmitca yron BHYTPEHHErO TPEHUS;

C - cuenneHue rpyHTa;

P - NNIOTHOCTb FPYHTAa,

M q - MOAyNb TPELLMHOBATOCTH;

ngn - HOPMaTMBHOE BEPTUKA/NbHOE FOPHOE AaB/eHUe;
gqxn - HOPMaTMBHOE rOPU30HTaIbHOE TOPHOE AAB/EHME;
hq - BblCOTa cBOAa 06pylUeHUs;

bq - NponeT cBoAa 06pyLLeHUs;

hql - rNybu1Ha HapyLLeHHOM 30Hbl;

th - BbICOTa TO/ZILWLM TPYHTA Ha4 TYHHENEM.

HarpysKku v BO34eWCTBUA, YCUIUA OT HUX

M n, Nn - HOpMaTUBHbIE I/I3I'I/I63I-0LLI,VII‘/JI MOMEHT N HOPMaJibHaA CnUna;

MNpunoxkeHue I
(cnpaBoyHoe)
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Hi - BHYTPEHHWIA Hanop BOAbI;

He - Hanop NoA3eMHbIX BOA,;

Hel - FTAPaAHTMPOBAHHbLIM HANOpP NOA3EMHbIX BOJ;

Pwe - HapyxHoe paBneHue;

Per - KpuTHUecKoe HapysKkHOe faBneHMe;

Pui - pacueTHoe BHYTpeHHee AaBneHMe BOAbI;

Puin - HOpMaTUBHOE BHYTPEHHEe JaBeHMe BOABI.
XapakTepucTMKa maTepuanos

Ek - MOoAy/ib YyNpyroctu o6aenku;

Eb - MoAy/b ynpyroctu 6eToHa;

Es - MOAY/b YNPYrocTM apmaTypbl;

Rst - pacyeTHOe COMNPOTMBAEHNE APMATYPbl PACTAKEHWIO;

Ryn - HOPMaTMBHOE CONPOTUBJIEHME NO Npeaeny TeKYYeCcTn CTanu;

Ru, Ry - pacyeTHOe COMPOTUBAEHME CTa/NbHOM OBONOUYKM PACTANKEHUIO, CHATUIO U U3rMby
COOTBETCTBEHHO MO BPEeMEHHOMY COMPOTUBIEHMIO M MO NPeaeny TeKy4ecTy;

Rotn - HOPMaTUBHOE CONPOTMBAEHUE BETOHA PACTAXKEHWIO;
Ryt - pacyeTHoOe ConpoTHBAEHME HabPbI3r-6eToHa 0CEBOMY PACTAKEHWIO;

R - pacyeTHOE CONPOTMBAEHUE PACTAXKEHMNIO CTEPIKHA aHKepa.

FEOMETpM‘-I €CKne XapakKTepucTtnku

h - BbicOTa BbIpaboTKY;

b - nponet (lWMpnHa) BbIPabOTKY;
hk - ToNwmMHa ob6aenKku;

tb - TO/ILMHA NOKPbITUA Ha6pb|3|’-6ETOHa;
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Ii - BHYTpeHHWit pagunyc 06aenku;
Ie - HapyHbIl pagnyc 06aenku;
I - cpegHuin paguyc o60n104Ku;

I - pagnyc ueHTpanbHoi ocu;

t - ToAWwMHa cTanbHOM 060104KMK;

As - NJoWaAb Ce4YEeHNA apmaTypbl;

ho - paboyas BbicOTa ceveHus;

A, - paccToAHMe OT PaBHOAEMCTBYIOLLEN YCUMIA B CKATOM apMaType 40 6aAnKaiiLeil rpaHu ceueHus;

€, € - paccTosHMe OT LEeHTpa TANKECTM NAOWAAM CEYEHWA COOTBETCTBEHHO PACTAHYTONM M CHKATOM
apmatypbl 40 NPOAO/bHOMN CUbI;

H . KO3pUUMEHT apMMUPOBAHUA CEYEHMS;

d - anameTp aHKepa;

Ar - naowaap;

Ags - NAoWaAb CeYEeHMA CTa/IbHON 060/104KK;

Jr - MOMEHT MHEePLUMM NONEPEYHOro Ce4YEeHMA KobLa C MPUCOEANHEHHbBIM NOSCKOM.
KoadduuneHTbl

Yt - KoahOUUMEHT HAZEKHOCTV MO Harpy3Kam;

7n - KO3DPUUMEHT HAAEKHOCTM NO Ha3HAYEHMIO COOPYXKEHMS;

Yic - Ko3ahOUUMEHT coueTaHUI Harpy3oK;

Ve - KoadbPUUMEHT ycnosmii paboTbi.
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