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Mpegucnosune

Llenn v npuHUuMnbl cTaHgaptusauum B Poccuiickoil Pepepauun yctaHoBneHbl $PeaepanbHbiM
3aKOHOM OT 27 gekabps 2002 r. Ne 184-®3 «O TEXHUYECKOM perysimpoBaHumu», a npasuia paspaboTku —
noctaHosneHnem lpaButensctea Poccuiickoin ®epepaumm ot 19 HosAA6pst 2008 r. Ne 858 «O nopsigke
pa3paboTky 1 yTBEPXAEHNS CBOAOB Npasui».

CBefieHnA 0 cBOLe NpasBun
1 UCNONHUTENN — OAO «BHUWUT nm. B.E. BegeHeeBa»
2 BHECEH TexHu4yeckum KOMATETOM Mo cTaHgapTtusaumm TK 465 «CTpouTeibCTBO»

3MNOArOTOBNEH k yTBepxAeHwo  [enaptamMeHTOM  apXWUTEKTypbl, CTPOUTENbCTBA WU
rpafocTpouTEeNIbHOM NOAUTUKM

4 YTBEPXXJEH npukazom MuHMCTEPCTBa pernoHasibHOro passutus Poccuiickoii degepaumm
(MuHpervnoH Poccun) ot 30 utoHsA 2012 r. Ne 268 1 BBeaeH B geictame ¢ 1 aHBaps 2013 r.

5 BAPETMCTPVPOBAH ®epepanibHbiM  areHTCTBOM MO TEXHUYECKOMY  peryimpoBaHuio  u
MeTposiornm (PoccTaHgapr). MepecmoTp CI 102.13330.2011 «CHwuIM 2.06.09-84  TyHHenn
rMOpPoTEXHUYECKNE>

NHbopmaumsa 06 M3MEHEHMSIX K HAcTOsLEMY CBOAy MpaBun My6nnKyeTCS B €XEerogHo 13gaBaemoMm
WHJPOPMAaLNOHHOM YyKasaTene «HauuoHanbHble CTaHaapThi», a TEKCT W3MEHEHWIA W MNOMpaBOK — B
©XEMECSIYHO M3[aBaeMbIX WH(OPMALUMOHHbIX YyKasaTensx «HauuoHanbHble cTaHfapTbi». B cnydae
nepecmoTpa (3ameHbl) UM OTMEHbl HACTOSLWEro CBOJA NPaBwi COOTBETCTBYHLEe yBeAoMeHe byaeT
Ony6/IMKOBAHO B €XEMEeCHAYHO M3haBaemMoOM WHAOPMAaUMOHHOM ykasaTene «HaunoHabHble CTaHZapTbi».
CooTBeTCTBYyOWaa WHpopmauus, yBedoOMIeHWE M TEKCTbl pasvelialnTcd Takke B MH(OopMaLMOHHOW
cucTeme 06Wero nosib3oBaHWs — Ha oduumManbHOM calTe paspaboTumka (MuHpernoH Poccun) B ceTu
VNHTepHeT

© MwuHperuoH Poccuu, 2012

HacToswuii HopMaTuBHBIA AOKYMEHT HE MOXET ObiTb MOMHOCTbIO WM YacTUYHO BOCMPOMU3BELEH, TUPaXKMPOBaH U
pacnpocTpaHeH B KayecTBe ohuumanibHOr0 u3faHus Ha Tepputopun Poccuiickoii ®efepaunmn 6e3 paspelleHns MuHpernoHa
Poccun
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BBegeHue

HactoAwmin csog npasun paspabotaH € yyeToM TpebGOoBaHWiA
depaepanbHbIX 3aKoHOB OT 21 mons 1997 r. Ne 117-d3 «O 6e30macHOCTH
FMAPOTEXHUYECKMX COOPYXXEHUI», OT 27 gekabps 2002r. No 184-d3
«O TexHU4Yeckom perynupoBaHum», oT 30 gekabps 2009 r. Ne 384-P3
«TeXHUYECKUIN pernamMmeHT 0 6e30MacHOCTM 34aHWIA U COOPYXKEHUI.

AKTyanunsauus BbINonHeHa aBTopckmuM Konnektusom OAO «BHUT
nm. B.E. BegeHeeBa»: KaHA. TexH. HayK A.l'. [ak — pyKoBOAUTENb TeMbI,
A-p TexH. HayK E.H. benneHaup, A-p TexH. Hayk B.B. [naroBckui, f4-p TeXH.
Hayk B.b. Cygakos, npoteccop, A4-p TexH. HayK A.J1. FonbauH, Bef. Hayu.
coTp. A.b. Bekcnep, KaHA. TexH. Hayk A.M. LLIBaiHWITEH, A-p TEXH. HayK
B.B. LUTWnbMaH.
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CBO/A NPABUII

TYHHEIN TNAPOTEXHUYECKWE

Hydraulic tunnels

Jarta BBefeHuns 2013-01-01

1 O6nactb NPUMeHeHNS

HacToswmii cBog npaBun PacnpoCTPaHSeTCs Ha MPOEKTMPOBAHME CTPOSILLMXCA U
PEKOHCTPYMPYEMbIX TUAPOTEXHUYECKMX TYHHENel BCEX KNaccoB, BXOAALMX B COCTaB
rMAPO3NEKTPOCTAHLMIA, MENNOPATUBHbBIX CUCTEM U CUCTEM BOAOCHABGXKEHWS.

Mpy NPOEKTUPOBaHNM TNAPOTEXHNYECKMX TYHHENe B 0C00bIX YCNoBUAX (B pailoHax C
CeCMMYECKON aKTUBHOCTbIO, B CEBEPHON CTPOUTENbHO-KIMMATUYECKOM 30HE, B CMOXHbIX
MHXXEHEPHO-reoN0rnMyYecKnX YCnoBmsiX M Ap.), Heobxoammo cobnofatb AONONHUTENbHbIE
Tpe60oBaHMs COOTBETCTBYHOLLUMX HOPMATUBHbIX 4OKYMEHTOB.

2 HopmaTuBHbIE CCbINTKK

B HacToAweM cBofe npaBun MpuUBEAEHbl CCbUIKW Ha Creaylowmne HOpMaTuBHbIE
LOKYMEHTbI:

CI 14.13330.2011 «CHwI 11-7-81* CTpouTeNbCTBO B CEMCMUYECKNX paidiOHaX»

CI116.13330.2011 «CHwI1 11-23-81* CTa/ibHble KOHCTPYKLNN»

CIM 20.13330.2011 «CHwIM 2.01.07-85* Harpy3ku 1 BO3AeNCTBUS»

CIM 23.13330.2011 «CHwIM 2.02.02-85* OcHOBaHWS rMAPOTEXHUYECKMX COOPYXKEHWNIA»

CIM 31.13330.2012 «CHwIM 2.04.02-84*  «BopocHabeHune. HapyXHble cetn W
COOPY>KEHNA»

CIM41.13330.2012 «CHwIM 2.06.08-87 BeTOHHbIE U >KeNe306eTOHHbIE  KOHCTPYKLUU
TMAPOTEXHUYECKNX COOPYXKEHUIN»

CIM158.13330.2012 «CHwuIM 33-01-2003 MmapoTexHUyeckme coopy>KeHnsi. OCHOBHble
MONOXEHNA»

CIM 63.13330.2012 «CHwIM 52-01-2003 BeTOHHbIE M >KeNe3006eTOHHbIE KOHCTPYKLUN,
OCHOBHbIE MONOXKEHUA»

CIM 91.13330.2012 «CHwIT 11-94-80 Nopa3eMHble ropHble BbIPaboTKMN»

FOCT 26633-91 BeToHbI TAXKeNble U MeIKO3ePHUCTbIE. TexXHNYecKue ycnoBus

FOCT 21153.1-75 lNopoab! ropHble. MeTog onpefeneHns KoapguLmeHTa KpenocTu no
[MpoTOAbAKOHOBY

FOCT 14637-89 NpokaT TONCTONNCTOBOA W3 YrnepoAnUCTON CTann 06bIKHOBEHHOIO
KayecTBa. TexHuUYecKme ycnosus

FOCT 380-2005 Crtanb yrnepogucras 06bIKHOBEHHOI0 kayecTsa. Mapku

MOCT 19282-73 Ctalb  HM3KO/ErMpoBaHHaA TOJ/ICTO/IMCTOBAA W LUMPOKOMNOSIOCHAA
yHVBepca/ibHasa. TexHUYecKume ycnosus

M3aaHune otmumanbHoe
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MpumeyaHwne - [Npyu NOMb30BaHNM HACTOALMM CBOAOM MNpaBuW/ LieecoobpasHo MpoBepUTb
[ENCTBME CCbINOYHbIX CTaHAAPTOB M KNAacCU(IMKATOPOB B MH(OPMALMOHHO cUCTeMe OOLLIEro Mob30BaHNs — Ha
ohMuManbHOM caiiTe HaumoHanbHOro opraHa Poccuiickoli degepaumn No ctaHAapTM3aUMM B CETU VIHTEpPHET
WK MO EeXEerogHo u34aBaeMoOMy WH(OPMaLMOHHOMY YyKasaTento «HauuoHanbHble CTaHAapTbl», KOTOPbI
ony6nMkoBaH Ha 1 HBapsi TeKyllero roga, M MO COOTBETCTBYIOLMM €XEMECAYHO W3faBaeMblM
MH(OPMaLMOHHBIM YKa3aTensiM, Ony6/MKOBaHHbIM B TeKyLeM rogy. ECnM cCbINOYHbIA [OKYMEHT 3aMeHeH
(M3MeHeH), TO NPU MOMb30BaHUM HACTOSLLMM CBOAOM MpaBWi ClefyeT PYKOBOACTBOBATbCS 3aMEHEHHbIM
(M3MeHEHHbIM) [JOKYMEHTOM. ECMM CCbINOYHbIA [OKYMEHT OTMeHeH 6e3 3aMeHbl, TO MONOXEHWE, B KOTOPOM
[JaHa CCbl/IKa Ha Hero, MPUMEHSETCS B YaCTK, He 3aTpar MBatoLLei 3Ty CCbIKY.

3 TepMUHBI 1 onpefeneHns

B HacTosLLEeM cBOAE NMpaBUI UCMOMb3YHOTCA CNefytoLme TEPMUHbI U ONpeaeNieHuns:

3.1 6e3HanopHoe [BUXXEHWe >KUAKOCTU: [BVMXKEHWE XXUAKOCTU MO TYHHEN Co
CBOOOAHOV NOBEPXHOCTbLHO NMOTOKA MO BCEN €ro A/IMHe.

3.2 BpeMeHHast Kpenb: KOHCTpyKLmMs, obecrneymBaroLas yCToMunMBoCTb BbIpaboTKM U
cnyxawas an1s obecreyeHms NPOXo4UYECKUX U MOHTaXHbIX paboT 40 BO3BeAeHMS 064eNKN.

3.3 BXOAHOW 0rosioBoK: BxofHol y4yacToK Bofgocbpoca, B 4aCTHOCTM Bogoc6poca ¢
3aMKHYTbIM CEeYeHMEM, Ha MPOTSHKEHUM KOTOPOro OCYLUECTBASETCA MNaBHbIA Mepexofd OT
pacLUMPeHHOro BXOAHOIO CEYEHUs K Ha4ya/lbHOMY CeYeHUI0 TPaH3UTHOM YacTu Bogocbpoca.

3.4 Bofi03ab0pHOE COopy)KeHMe: MAPOTEXHUYECKOE COOpYXXeHue, npefHasHauYeHHoe
ANna 0T60pa BOApbl.

3.5 rmgpaBnuyecknin  yaap: [OBbIWEHNE WA MOHWKEHWE TMAPOANHAMUYECKOrO
[aBNleHNst B HaropHOM BOAOBOAE, BbI3BAHHOE PE3KMM WM3MEHEHVEM BO BPEMEHM CKOPOCTU
ABVKEHWNS XKMAKOCT.

3.6 rMApPOTEXHUYECKMIA TYyHHesb: BoAoBOA 3aMKHYTOr0 MOMEPeYHOro CeyeHus,
YCTPOEHHbIN B FOPHbIX MOPoAax 6e3 BCKPbITUA BbiLLENeXallero Maccusa.

3.7 ropHoe paasneHue: Cunbl, BO3HMKAIOLWME B MaccyBe, OKPY>KatOLWEM BbIPaboTKY
(TYHHenb).

3.8 ropHble nopofgbl: eonornyeckne Tena M UX KOMMOHEHTbI (610K, 06/10MKM),
cnaratowme nutocdepy 3emnu.

3.9 KOa(phMUMEHT KpenocTu nopofgbl: lMapameTp, OLEeHMBAKOWUIA KONMYECTBEHHO
KPenocTb  FOPHbIX  MOPOA4,  MPUBAMXKEHHO  XapaKTepu3ylowmiA  OTHOCUTENbHYIO
CONPOTMBAEMOCTb NOPOZ Pa3PYLLEHNIO.

3.10 N0TOK TyHHeNs: [JHuwe wav NOAOLIBEHHas MAMTa TYHHENbHOW BbIPabOTKM,
BbINO/THEHHAS U3 XXe1e306eTOHa, 6ETOHA NN HabPbI3r-6eTOHa.

3.11 HanopHoe ABWXXEHME XUAKOCTW: [BVKeHWe, NPy KOTOPOM MOTOK YXMAKOCTU B
TYHHENN He NMEET CBOOOAHOW NOBEPXHOCTMW.

3.12 o6aenka: KOHCTPyKUMS, BbIMNOMHEHHAA MO KOHTYPY FOPHOI BbIPpabOTKM, KOTOpast
onpefenseT NPOEKTHOe MonepeyHoe cevyeHne TYHHeNd, U npeaHasHayYeHHas Ans BOCMPUATUSA
BHELLHNX N BHYTPEHHUX HarpysoK, CHVKEHWS LLIEpOX0BAaTOCTM 0OTEKAEMON NMOBEPXHOCTU U
COKpaLLeHNst PUIbTPaLMOHHbIX NOTePb.

3.13 064enKn  BblpaBHMBaKOLWMe:  O6AeNKW,  ynydlawlwme  ruapaBnvyeckme
XapaKTepUCTUKN TYHHeNs, a TakkKe NpefoTBpaLlatoLLMe BbiBasibl NOPOJ, UX BbIBETPUBaHMWE U
pa3MblBbl.

3.14 o6penkn Hecywme: O6genkn, obecrneynBatome BOCMPUATUE Harpy3ok B
nepuvofbl  CTPOUTENIbCTBA W 3KCMJlyaTauMm WM YAOB/ETBOPAOWME  TpeboBaHUAM,
npeAbsABASEMbIM K BbIpaBHMBAKOLLMM 064eNKaMm.

3.15 o6numuoBKa: [MokpbiTUe, 3allMulatollee 064eNnKy WAN CKaslbHYH MOBEPXHOCTb
FOPHON BbIPAGOTKM OT WMHTEHCMBHOINO W3HOCA MOA BO3AEWCTBMEM  KaBUTaUUW U

2
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TPaHCNOPTUPYEMbIX B MOTOKe Ten (HaHOCOB, /NbAMH WM T.N.), & TakkKe CYLEeCTBEHHO
yMeHbLUaoWasa (uabTpauuio, KOTOpOe BbINOMHAETCA W3 MaTepuasioB  MOBbILEHHOM
NMPOYHOCTKN: BeTOHa 6osiee BLICOKMX MapoK, Yem 06fenka, nonmmepbeToHa, (prbpobeToHa,
(hmbpononmmep6eToHa 1 T.1.

3.16 nogsemHble BoAbl: Bogbl, Haxogdwmecs B TO/LE 3eMHOM KOpbl BO BCEX
(OM3NYECKMX COCTOAHUAX.

3.17 uemeHTaums: VIHbeKTMPOBaHME TOPHLIX MNOPOS MNPY  MOMOLUM  LLEMEHTHBIX
pacTBOpOB.

OCHOBHble OYyKBEHHble 0003HayYeHWsl, MNPUHATbIE B HACTOSILLEM CBOAe Mpaswus,
npuBeaeHbl B NpuioXeHun I

4 O6LMe NOMOXKEHWNS

4.1 Knaccbl rMApOTEXHUYECKUX TYHHeNeW, BXOAAWMX B COCTaB  COOPYXKEHWM
rMAPO3NEKTPOCTAHUMIA M MENIMOPaTUBHBIX  CUCTEM, [JO/DKHbl  YCTaHaBNMBaTbCA B
cootBeTcTBMM co CIM58.13330. Knaccbl rmapoOTEXHUYECKMX TYHHenen, npeaHasHauyeHHbIX
AN19 CUCTEM BOLOCHAOXeHWsi, [O/MKHbI COOTBETCTBOBATb KaTeropmsamM HaLeXXHOCTU Mofauym
BoAbl, ycTaHasnmeaembim CI1 31.13330.

4.2 B 3aBMCMMOCTM OT Ha3HaYeHNa rmapoTexXHUYecKme TyHHEeNN NoAPasLensaoTCs Ha:

OCHOBHble, MpefHasHayeHHble 411 MOCTOSAHHOrO MPOoMycka BOAbl MPWU 3KcnyaTauuu
rMAPO3NEKTPOCTaHUMIA,  MENMOPaTMBHbLIX ~ CACTEM M CUCTEM  BOLOCHAOXeHMs,
aKcnyaTaunoHHbIe BOJOCOPOCHbIE TYHHENN, FO/IOBHbIE Y4aCTKN BTOPOCTENEHHbIX TYHHENEN
[0 3aTBOPOB;

BTOPOCTENEHHbIe, MpeAHasHauyeHHble [/1F MepuoSUYECcKOro nporycka BoAbl (4/14
OMOPOXXHEHUA M NPOMbIBA BOAOEMOB U BOLOBO/LOB, Pe3epBHble BOLOCOPOCHbLIE TYHHENN), 3a
NCK/IKOUYEHNEM TONIOBHBIX YYaCTKOB TyHHesel 40 3aTBOPOB, KOTOPbIE OTHOCATCA K OCHOBHbIM
COOPY>KEHUAM;

BPEMeHHbIe, NpefHasHayeHHble A5 Mponycka BOAbl B Mepuoj CTPOUTeNnbCTBa WUAn
PEMOHTa r'MAPOTEXHNYECKNX COOPYIXKEHWA.

CTpouTeNibHbIA TYHHENb AOMYCKaeTCsi OTHOCUTb K BTOPOCTEMEHHBbIM COOPYXXEHUAM,
€C/IN ero paspyLLeHne, He3aBUCMMO OT CPOKa 3KCrayatalymun, MOXeT BbI3BaTb MOC/eACTBUSA
KaTaCTPO(hMUECKOro xapakTepa, WM 3HAUYUTENIbHYHO 3a[epPXXKY BO3BELEHWA OCHOBHbIX
COOPY>KEHWIA.

Mpn NPOEKTUPOBaHWN TYHHeNeld OCHOBHOTO WM  BTOPOCTEMEHHOr0 Ha3HayeHus
[0/MKHA ObITb pacCMOTPEHa BO3MOXKHOCTb UCMO/b30BaHUA X 18 NPOMYCKa BOAbI B MEPUO,
CTPOUTENLCTBA BOLOMNOAMOPHbIX COOPYXKEHWIA.

4.3 B 3aBMCMMOCTM OT TUAPAB/IMYECKOrO peXxumma rnapoTeXHUYECKne TYHHENu
noapasfensaroTca Ha:

HarnopHble;

C YaCTMYHO HAMOPHbIMW pPeXMMaMu TeyeHus (LOMYCKAKTCA NPV OTHOCUTE/IbHO
HEBbICOKMX Hanopax — 0TBoAsALMe TpakTbl ['AC, Heperynupyemble TYHHENN);

6e3HarnopHsble.

B rmapoTexHuyeckmx TyHHEeNAX LOMYCKArTCA YaCTUYHO HaropHble PeXnMbl TeUYEeHUS,
XapakTepHble A1 CMeHbl 0Ee3HArNopHOro peXxumMa TeYeHUs HanopHbIM M HAo6opoT.
AnutenbHas paboTa Npy TakMx pexxumax Jo/mkHa 6bITb 060CHOBaHa.

4.4 B OTBOAALMX YaCTAX BOLOCOPOCHbLIX TyHHeNeil, paboTalolWmx B LIVPOKOM
AManasoHe M3MEHEHUS TPaHUYHbIX YCNOBUIA (YPOBHelN ObedpoB M pacxofoB), Kak Mpaswio,
crnefyeT npegycMaTpueaTb OGe3HarOpHbIA PeXMM TeyeHUs, a BO BXOLHbIX YacTaX A0
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OCHOBHbIX 3aTBOPOB — HaropHbIi. [nsa obecneyeHns YCTOMUYMBOrO Ge3HaNOpPHOro pexuiMa
paboTbl HEOOXOANMO MpeAycMaTpmBaTh YCTPOWCTBA A4/1S Modayn BO3jyXa B Ha4Yalo yvacTka
6e3HarnopHOro [BMXeHNs. Pa3mepbl BO3A4YyXOBOLOB CrefyeT 060CHOBbIBATL CreLuaibHbIMU
pacueTamu UM MOAeNbHbIMU UCCeA0BaHNSAMN, MO0 NPUHUMATL HA OCHOBE aHa/10r 0B.

4.5 [Infa  CHWXeHus CTOMMOCTM TWAPOY3/IOB MPU  MPOEKTUPOBAHUM  HEOO6XOAUMO
paccMaTpuBaTb BapuaHTbl MCMO/b30BaHWUSA BCErO0 WM YacTU TPaKTOB TMAPOTEXHUYECKMX
TYHHENe AN BbIMNOHEHNA HECKONIbKMUX TEXHONOMMYECKUX (DYHKLUMIA: MPOMyCcKa pacxojoB
CTPOMTENBLHOIO M 3KCMNJyaTauMoOHHOIO NepruogoB, BbINOHEHNA Pa3/IMyYHbIX TUMOB MOMYCKOB,
nofBsoja WM OTBOZA PacxXOofoB rMApoarperatoB, rawleHusi U36bITOYHON KMHETUYECKONA
3HEPruw.

4.6 OCHOBHble  TEXHUYECKME pPELUEHWA TMPOEKTOB HOBbIX U PEKOHCTPYKLMK
CYLLECTBYHOLMX TMAPOTEXHUYECKNX TYHHENen (rnapaBiMYeckuini pexxum paboTsl, rny6uHy
3a/10)KEHNS, PACMO/OXKeHNe B MnaHe W NPOLONbHOM Mpogunie, MOMepeyHoe CeyeHune, TUM
obfenkn n gp.) cnegyet MNpPUHMMATb Ha OCHOBE CPaBHEHUSI TEXHUKO-3KOHOMUYECKUX
nokasaTenel BapuvaHTOB C Yy4yeTOM OO6LLeli KOMMOHOBKM COOPY>KEHWIA  TMApoy3na,
Me/IMOpPaTUBHOM CUCTEMbl WM CUCTEMbI BOAOCHAOXEHWS, YCOBUIA WX 3KCNyaTaumu,
HasHauyeHWs TYHHENsd, HameyaeMblX CrocOB0B UK  CPOKOB  CTPOUTE/IbHbIX  paboT,
TOMOrpaginyecKmnx, WHXEHEePHO-reonornyecknX, ruaporeosorMyecknx, KammaTuyeckmx u
APYruX YCNoBWIA pailoHa CTPOUTE/NbCTBA.

BblOpaHHbI BapuaHT MPOEKTHOrO peLleHns [LO/MKeH obecneumBatb HaAeXHOCTb
(NPOYHOCTb, YCTONUYMBOCTb, JONTOBEYHOCTb) M 9KOHOMUYHOCTb COOPYXKEHUS, BO3MOXHOCTb
MexaHu3aumm 1 UHAYCTpUaIM3auum CTPOUTE/NbHLIX M PEMOHTHbLIX paboT, ONTUMasibHble
aKcnyaTaunoHHbIE KauecTBa TYHHENeN.

4.7 OaHHble No rmaponorun Ao/mMKHbI cogepXaTb cneaytoLlme cBeeHuns:

pacyeTHble pacxofbl BOAbl, MPOMYCKaeMON Yepe3 TYHHesb, U COOTBETCTBYHOLLME UM
YPOBHU BOAbl BEPXHEN0 Y HUXKHEr0 ObeqIoB;

PEeXUM KOnebaHMsi YPOBHE W CKOpOCTeld BOAbl B peke (BOAOEME) B pailloHe
CTPOMTENbCTBA TYHHENS;

XMUMUYECKUNIA COCTaB PEUYHOI BOLbl, €€ arPeCCUBHOCTL M TeMMNepaTypa;

KOIMYECTBO U MeXaHWYECKME XapaKTePUCTUKM HAHOCOB, TPAHCMNOPTUPYEMBIX PEKOIA.

4.8 Mpy NpOEKTUPOBaHUM TULAPOTEXHUYECKUX TYHHeNel Heob6Xo4MMO MNPOBOAUTH
VHXXEHEPHO-reo1orMyeckme M3bicKaH1s No BCE ero Tpacce.

4.9 TpY VHXXEHEePHO-reonornMyecknX 1 rmaponormMyecknx U3bICKaHUsaX cnegyet ocoboe
BHVYMaHVe yaensrb:

TEKTOHWYECKMM HapyLLEeHWSM MO Tpacce TYHHeNA 1 B paioHe ero CTPOUTENbCTBa,;

MOJIOXXEHWIO MOBEPXHOCTU NOA3EMHbIX BOA U UCTOUYHUKAM UX NMUTAHNS;

BO3MOXXHbIM OMO/3HEBLIM MPOLECCaM M CefieBbIM MOTOKaM Ha y4yacTKax Bxoga U
BbIX0a TYHHEeNs U3 FPYHTOBOTO (CKa/IbHOI0) MaccuBa;

(h1NbTPaLMOHHOM YCTONYMBOCTU NOPOL;

BO3MOXHOCTM PasBUTUA XMMUYECKOIN 1 MexaHU4ecKom cythosnu;

Ha/IMUMIO 30H KapcTa Nno Tpacce TYHHENs;

NOKa/IbHbIM BbIX0ZaM arpecCUBHbIX NMOA3EMHbIX BOJ,

BO3MOXXHOCTM XMMMUYECKOr0 KOJbMaTaxa pPeHaKHbIX YCTPOWCTB.

Mpn CTpOMTENbCTBE TYHHENS B YCMOBUSX MHOFONETHEN Mep3noTbl HeobX04UMO
YUMTbIBAaTb PacyeTHble 3HA4YeHMsi MPOYHOCTHBIX, AeOPMALUMOHHLIX U TennohnU3NYecknx
XapaKTepUCTUK TMOPOL B MepP3NOM W OTTasfBLUEM COCTOSHMAX, XapaKTep W CTeneHb
NbANCTOCTU, TEMMEPATYPY MHOrOIETHEMEP3/IbIX MOPOA U TeMMnepaTypy BOAbl, MPOTeKatoLLel
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Mo TYHHesn, TeMnepaTtypHoe Mnosie Mpu YCTaHOBMBLUEMCA TEnjoBOM pPexume B npoLecce
aKcnayatauuu.

4.10 HopmaTvBHble 1 pacyeTHble  3HAYEHWUA  XapPaKTepUCTUK  MPOYHOCTUN W
AehopMMPYEMOCTU FPYHTOB OMNPEeAENatoTCa B COOTBETCTBMM € NonoxkeHusmmn CI 23.13330.

4.11 TyHHenu gna nponycka CTPOUTe/bHbIX PacX0A0B, TPAHCMOPTUPYIOLLME BIEKOMbIE
HaHOCbl, Heob6XOAMMO MPOEKTUPOBaTb C BO3MOXXHOCTbIO MPOBEAEHMSA WX €XEerogHoro
OCMOTpa M pemMOHTa Nocne MPOXOXAeHUs nasofdka. [ns 3Toro cnefyetr paccmaTpveartb
LIeNecoo6pasHOCTb COOPYXKEHUA [BYX TYHHENeil C BXOAHbLIMW OF0/0BKaMM Ha pa3HbIX
OTMeTKax.

4.12 B rnapoTexHuyeckmx TyHHenax | m 1l KnaccoB [o/mkHa npefycmaTpuBaTbCs
YCTaHOBKa  KOHTPO/IbHO-U3MEPUTENIbHOM  annapaTypbl  AN8  MPOBEAEHUS  HaTYPHbIX
HabngeHN i 3a paboTol COOPYXXEHUSi B MNPOLIECCE CTPOUTENLCTBA WU B MNEpMog ero
aKcnyartauun, AN OLEHKM COCTOAHUS 064e/K/ TYHHENS, OKPY>XKatoLero ero rpyHra (B Tom
yucne, 3aLEeMEHTUPOBAHHOMO), AaBNEHUS TPYHTOBBLIX BOA Ha 006AeNKy, rmapaBinyeckoro u
(bMNbTPaLMOHHOI0 PEXMMOB.

5 Tpacca 1 nonepe4vyHoe ceyeHne TyHHesa

5.1 Tlpn NpPOEeKTUpPOBaHMM TpacCbl TUAPOTEXHNYECKOrO TYHHENs HaaneXuT no
BO3MOXHOCTM M36eratb Y4acCTKOB, HaxoAALWMXCA B Heb6naronpusATHbIX 419 COOPYXKeHUs
TYHHENA WHXEHepPHO-reo/IorNYecknx W ruaporeo1ormyeckux ycroBmax (3HaunTesbHble
TEKTOHWYECKME HapYLUEHWUS, Fa30HOCHbIE YYacTKWM, Y4aCTKMU C MPUTOKOM MOA3eMHbIX BOA,
OMOJMI3HW, CeneBble MOTOKW, KapCTbl), a TaKXe Y4acTKOB, XapaKTepusyroLmxcs
He61aronpUATHLIMU CaHUTaPHLIMU YCIOBUSAMW (CKOTOMOTUTbHUKW, KNaaouLla, CBasku).

5.2 Tpacca TYHHens, Kak npaBuno, A0/MKHA OblTb NPSAMOSIMHEAHOW U MUHUMASIbHOW
ANMHBbL.  HenpsaMonuHeinHyto Tpaccy [AONyckaeTcs MpUHMMaTb B CAyyasx, Korga 3To
00YyCNOBNEHO KOMMOHOBKOW Mapoys3na, HeobXOoAMMOCTbH) 06ecnevyeHuss A0CTaTOYHOMN
rNyouHbl 3a/I0KEHNA TYHHENs, TOonorpapuyecKUMM YCMOBUAMW MECTHOCTW, MPUHATLIMM
cnocobamy nNpPomM3BOACTBa PaboT, a TakKKe HeoOXOAMMOCTbIO M36eXaTb PacrnonNOXeHWS
TYHHeNsA B HebNaronpuaTHbIX YC0BUAX, YKa3aHHbIX B 5.1.

5.3 Paguycbl NoBopoTa Tpacchbl TYHHeNs npu CKOPOCTAX TedeHusa fo 10 m/c cnegyet
NPUHMMATb PaBHbLIMW HE MEHEee TPeX 3HaYeHWin LUMPUHbI (anameTpa) TyHHENs B CBETY, a
yrbl NoBopoTa He 6osnee 60°. Mpy CKOPOCTAX TeueHus cBbilwe 10 M/C 3HaueHusi pagnyca u
yrna rnoBopoTa Heo6XoAMMO ONpeaensiTb Ha OCHOBaHMW TUAPaBANYECKMX PacYeTOB WK
MCCNefoBaHWn B CNyvasx HaropHOro NnoToka W CrOKOMHOro 6e3HanopHOro noTtoka (41cro
dpyga and notoka MeHble 1) v ana coopyxeHuidi | u Il KnaccoB Ha OCHOBaHMU
3KCNEePUMEHTa/IbHBIX 1CCnefoBaHuiA Ans 6ypHOro 6e3HanopHoOro notoka (Ymucno ®pyna ans
noToKa 60/bLue 1).

Hauya/bHbIl 1 KOHLEBOM Y4aCTKU KPWBOJIMHEMHOW TpacCbl TYHHene cnegyert
npegycmaTpuBaTb NPSAMOMMHEHBIMU ANVHONM, PaBHON NponeTy (aMameTpy) BblpabOTKM, HO
He MeHee 6 M.

5.4 ®opMbl MOMNEPEYHbIX CEYEHUIn Ge3HaNnOpHbIX TYHHenel (PUCYHOK 1), a Takxke
COOTHOLLIEHNE NX pa3MepoB CefyeT NpPMHUMATb B 3aBUCUMOCTM OT KO3(h(ULMEHTA KPernocTu
rpyHTa no tabnuue 1.

KoathdpuumeHT Kpenoctu f onpeaensietca no FOCT 21153.1 unam NpUHMMAETCA paBHbIM
4yaCTHOMY OT AefleHns npejena NPoYHOCTM 06pasLa Nopoabl Ha OAHOOCHOE CxXaTue (B MITa)
Ha 10.
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Tabnnyal
nonq;gsl'-\lﬂ:oro KostibuuyeHT f CoO0THOLLIEHUS pa3MepoB CeYeHms
ceyveHns (rl|( g ?.nglg AE;}I/:)L%;/) ri/b r2/b rs/b r/b
TYHHENS
| f=8 0,71 0,1-0,15 - -
" 8>f>4 0,5 0,1-0,15 - -
- 4>f=2 0,25 0,1-0,25 1-09 -
v f<2 0,5 0,1-0,15 1-15 1-15

* [lonycKaeTcs NPUMEHATL Npu hopmMe | MonepeyHoro ceveHnst TyHHens (PUCYHOK 1).
** [puMeHseTCa Npy cneuyanbHOM 060CHOBaHUN.

MpumeyvaHunsa

1 AaHHble Tabnuupl 1 oTHOCATCA K cooTHoweHuto h/b = 1. Mpu Kone6aHWn ypoBHA BOLbl B TyHHenNe
csblwwe 0,3h gonyckaetca npuHumarts h/b > 1.

2B wmecTax COMPSXeHUs 0TKa CO CTeHaMW TyHHens HeobXOAMMOCTb YCTPOMCTBA 3aKpyrieHui
(ByTOB) OnpefensieTcs pacyeToM.

5.5 0na 6Ge3HanopHbIX TYHHENe, MPOXOAALMX B TPYHTaX, pasBuBAIOLMX FOPHOE
[aBneHne, HeCUMMETPUYHOE OTHOCUTENIbHO BEPTUKa/IbHOW OCKM CeYeHMsi, B Habyxatowmx
TPyHTax, a TakKXe Nnpy BbICOKOM Harope Mof3eMHbIX BOL CnefyeT npuHuMartb MornepeyHoe
CeyeHune Kpyroesoro oyepTaHus.

Mpyu Hag/exawem 060CHOBaHMW  [JOMYCKAeTCH
MONEepPeYHOro ceueHmnst 6e3HanopHbIX TYHHENEN.

[na 6e3HanopHbIX TYHHesen rayboKoro 3asokeHUs HapykHoe (npuneraroliee K
nopose) ouepTaHMe CTeH W CBOAOB [O/DKHbI OMPeAensTbCA Ha OCHOBaHWMM aHau3a
MOCTPOEHHbIX TYHHesNel B aHaIOrMYHbIX YC/OBUSX, &, MPW OTCYTCTBMU TakMX aHasloros,
pacyeToM Ha OCHOBE YMC/IEHHbLIX MOAENEN.

5.6 MonepeyHoe ceyveHWe HanopHbIX TYHHeNen cneayeT MNPUHUMATL KpPYroBOro
oyepTaHMsi. B yCTOWUMBBLIX OYeHb CNabOTPELLMHOBATbLIX CKaSibHbIX FPYHTaX AOMYyCKaeTcs
MPUHUMAaTL HEKPYrOBOE OYepTaHMe HamopHOro TyHHens (CM. pucyHok 1, gopmel I, 11, 1V),
ecnn npu 3TOM YAOB/IETBOPAIOTCA YCMOBUA MPOYHOCTU 064enkn. CTeneHb (MOAY/b)
TPEeLLMHOBATOCTU CKa/IbHbIX TPYHTOB cnefyeT onpefenats no CI1 23.13330.

5.7 Pa3vepbl NOMNepeyHOro CeveHUs TYHHeNel crefyeT OnpefensTb Ha OCHOBaHWM
rMAPAaBINYECKNX N TEXHUKO-3KOHOMUYECKMX PacyeToB.

Ha HayanbHbIX CTagusax NMPOeKTUPOBaHWSA AnameTp (UIn NPoneT) TYHHeNs AOMycKaeTcs
NPUHUMATL OT 2 J0 6 M — 4epe3 0,5 M, CBbILLE 6 M — Yepe3 1 M.

B cnyyae 4aCTMYHOro HanoOpPHOro rMApPaB/IMYECKOrO PeXXUma v npu CKOPOCTAX BOAbI B
TYHHene cBbliwe 10 M/C pa3mepbl NOMNEepeYyHOro cevyeHns HeoOXOAMMO Ha3Ha4aTb C YYETOM
onbliTa 3KcnyaTauuy TyYHHeNel, HaXOALWMXCA B aHaI0MMYHbIX YCOBUAX, MW HA OCHOBaHWM
cneynanbHbIX rMApaBINYecKMX pacyeToB M UCCNef0BaHWUM,

5.8 BbICOTY BO34YLUHOIO NMPOCTPaHCTBA Haf YPOBHEM BOAbl B 6e3HANOPHOM TyHHene
Mpu YCTaHOBMBLUEMCHA TEYEHUW BOAbl CO CKOPOCTbIO A0 10 M/c crepyeT npuHUMaTh Ha
OCHOBaHWW TUAPaB/IMYECKMX pacyeToB, HO He MeHee 0,07 BbICOTbI TYHHENA B CBETY U He
meHee 40 cm.

[Mpy CKOPOCTAX TeyeHUs BOAbl B TyHHene cBbiwe 10 M/c JOCTAaTOYHOCTb YKa3aHHOro
BO3/YLLHOr0 NPOCTPaHCTBA [J0/MKHA OblTb 060CHOBaHA.

NPUHUMaTL  Apyrve  (hopMbl
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PucyHok 1 — dopMbl MornepeyHbIX Ce4eHNin 6e3HaNOPHbIX TYHHENeN B CBETY

5.9 MUHMManbHble pa3mepbl MOMEPEYHOTO CEYEHUSI TUAPOTEXHUYECKUX TYHHenel B
CBETY HEo6X0AMMO MpPUHMMATb C Y4YeTOM BO3MOXHOCTM pasMeLLeHMst 060pyaoBaHus,
KOMMYHMKaLMA, Nponycka CTPOUTENbHbIX MEXaHW3MOB W CO6NtOAeHMs  TpeGoBaHWiA
6e30MacHOCTY MpK NPOU3BOACTBE MOA3EMHbIX PaboT.

5.10 EcnM  ruapoTEXHMYECKWUIA TYHHENb pacrofnaraeTcsi B MHOTOMETHEMEP3/bIX
FPYHTax, TO MPX MPOYMX PaBHbIX YCMOBUSX CrefyeT MPUHUMATb TYHHEMb C HanopHbIM
PEXMMOM paboTbl.

6 MaTtepuanbl 4151 KOHCTPYKLUNIA TYHHeNewn

6.1 BeToH 1 apmaTtypa And GETOHHbLIX W >KeNe306eTOHHbIX KOHCTPYKUWUA TyHHenein
(obpenka, nopTanbl M Apyroe) AOMKHbI YAOBNETBOPSATL TpebosaHusm CI141.13330 wu
HaCTOSALLEro pasgena.

6.2 Knaccbl 6eTOHa MO MPOYHOCTU Ha CXKaTue AO0/MKHbI HazHayaTbCA He HUXe And

KOHCTPYKLMIA:
MOHO/IMTHBIX BETOHHBIX U XKEME300ETOHHBIX ...e.vvveerierieiesiesiestesreeseeseeseeseeseessessesseasenns B20
COOPHDBIX XKENMEBOOETOHHBIX ....vevvesvreseesseesseesseaseesseesseaseesseesseaseesseessesssesseessesssessenssesneens B30
HAOPBIBT=0ETOHHDBIX ....vevveveiesteeseeseeseeteteseessessesseeseeseeeessessessessesseeseeseessessessessessessensenns B25

Mpy Hagnexawem 060CHOBaHWMM [OMYCKAeTCs NpUMeHeHWe OGeToHa 60/nee HU3KKMX
K/1acCoB CO CrneuuasibHbIMY fo6aBKaMu, yydLlaloLWyMn ero CBOCTBa, a Takxxe 6eTOHOB Ha
alYHUTOBOM W APYruX caMOHanpsAratoLLmx LemeHTax.

Mapkn 6eToHa NO BOJOHENPOHMLAEMOCTN [ANA 004eN0K 6e3HaropHbIX TYHHesei
A0MKHbI BbITb HE HUKe W6, a Ansi 064eN10K HanOPHbIX TYHHeNen — He Hke W8,
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Mapku 6eToHa Mo MOPO30CTOMNKOCTW A/l GETOHHBIX N XeNe306eTOHHbIX KOHCTPYKLWIA
TYHHenNen J0MKHbI Ha3Ha4YaTbCsA B COOTBETCTBUM C TpeboBaHuamu CI 41.13330.

BospacT (CpoK TBepaeHus) 6eTOHa, OTBEYatOLLMIl ero Knaccy no NPOYHOCTM Ha CxaTue
M OCeBOE pacTsHKEHWEe W Mapkam M0 BOAOHENPOHULAEMOCTM W MOPO30CTOMKOCTH,
npuHumaeTca paBHbIM 180 AHAM. ECnM M3BECTHbI CPOKM  (PAKTUYECKOrO  3arpy>keHus
KOHCTPYKLUMIA, CNOCOObI WX BO3BEAEHWSA, YCMOBUA TBEPAEHUS 6eTOHa, BWUA WM KayeCTBO
NMPUMEHAEMOTO LieMeHTa, [OMYyCKaeTcA YCTaHaB/MBaTb K/acC U Mapky OeToHa B MHOM
BO3pacTe.

6.3 MNpn HasHayeHUW Knacca U Mapku 6eToHa 06AeNoK TyHHens, pacrnonaraemoro B
MHOTO/IETHEMEP3/IbIX TPYHTax, HEob6XOAMMO Y4UTbIBaTb BO3MOXXHOCTb MEPUOAUYECKOro
(Ce30HHOro) 3amopaXkneaHus 1 0TTamBaHNs GeTOHa.

6.4 Knaccbl HabpbI3r-6eToHa 1 TOpKpeTa CneayeT HazHayaTb Mo MPOYHOCTU Ha 0CeBOe
pacTsHkeHue He Hwxe Bi 2,4. 3HayeHWs HOPMATUBHbLIX W PaCUYETHbIX COMPOTUB/EHWIA
HabpbI3r-6eToHa 1 TOPKpeTa AO/MKHbI NPUHUMATLCA Kak 15 6eTOHOB.

Mogynu ynpyroctu Habpbl3r-6eToHa U TopkpeTta Ans kKnaccos B: 2,4; Bt 2,8; Bt 3,2
HE06X04VMMO MPUHUMATL PaBHbIMU COOTBETCTBEHHO 3,25%10%, 3,6x10* 1 3,9%10* MMa.

6.5064enkn (MM MX  YacTh) TUAPOTEXHUYECKUX TYHHeneld C  MOBbILUEHHOWA
KaBUTaLMOHHOW CTOMKOCTHHO U CTOMKOCTBHO K UCTUPaHUIO HEO6X0AMMO npeaycMaTpuBathb K3
KaBUTaLNOHHO-CTOMKMX Y U3HOCOCTOMKNX GETOHOB.

6.6 ns 6eToHa OETOHHbLIX W XeNe300eTOHHbIX KOHCTPYKUMIA TYHHeNei cnegyet
NPUMeHATb MaTepuanbl (LEMEHTbI 1 3arnoHUTeNn), oTeevatowme TpebosaHusam MTOCT 26633.

6.7 B 6eTOHbl A/19 KOHCTPYKUWIA TyHHenen cnefyeT BBOAMTb NnacTUUUMpyroLLve
A06aBKK (CynepniacTuuKaTopbl), BO3LYX0BOB/EKatoLme 106aBKM N KOMIMEKCHble [06aBKM
NMOBEPXHOCTHO-aKTUBHbIX BELLECTB, 0TBevatoLme TpebosaHuam CI 41.13330.

B MOHO/MMTHbIE 6ETOHBI 1 HAOPLI3r-6ETOHLI PEKOMEHAYETCA BBOAUTL MUKPOKPEMHE3EM
B Konn4yectee 5 — 8 % macchl LieMeHTa.

6.8 4N rMApPOTEXHUYECKUX  TYHHenel  cnefyeT  MPUMEHATb  ropsyvekataHyro
apMaTypHyto cTaslb nepuoamyeckoro npoduns knaccos A-11 (A 300) n A-111 (A 400).

PacyeTHble CONPOTMB/IEHNS apMaTypPHOIN CTann ANs XKene300eToHa 1 aHKEPOB LO/KHbI
cooTBeTCTBOBaTh TpeboBaHuam CI1 41.13330.

6.9 Mapkn ctann ans CTa/ibHbIX 060/104eK KOMOWHMPOBAHHbLIX 064EN0K HE06X0AMMO
MPUHMMATb COrNIaCHO NPUIOXKeHUHo A.

PacyeTHble COMPOTUB/IEHWUSA MPOKATHOW CTaM U MaTepuanos, MPUMeEHSEMbIX A5
CBapKM CTa/lbHbIX KOHCTPYKLMIA, cnegyeT npuHmMmath cornacHo CM 16.13330.

7 KOHCTpYKUMSA TyHHenelh

O6LLMe KOHCTPYKTUBHbIE TpeGoBaHMsA

7.1 Mpu NPOEKTUPOBAHNMN TUAPOTEXHNYECKIX TYHHENeW A0/MKHA ObITb NpeaycMoTpeHa
BO3MOXHOCTb VX OMOPOXHEHUS Ha BCEM NPOTSHXKEHWUM ANS OCMOTPa U PEMOHTA.

JlonyckaeTcs He NpeaycMaTpuBaTb OMOPOXKHEHWS! Haya/bHbIX YYaCTKOB TYHHeneli A0
3aTBOPOB. [/IMHA 3TVX YYaCTKOB [JO/MKHA ObITb MUHUMANBHOIA.

7.2 BXOfibl U BbIXOAbl FMAPOTEXHNYECKUX TYHHENEN A0MKHbI GbiTb 0(OPMIEHbI B BUE
MopTa/ioB, KOTOPble CieayeT pa3MellaTb TakuM 06pa3oM, YTo6bl eCTECTBEHHOE PaBHOBECHE
CK/IOHOB pefnbedia ObINo HapyLLEHO MUHUMASTBHO.

B ceiicMmueckux paiioHax MopTasibl He AO/MKHbI BbIXOAWUTL 3a Npefenbl CKoHa. Mpu
3TOM KOHCTPYKLMW MOPTa/IOB HAA/IeXXMUT NPUHMMATb MPOCTbIX FEOMETPUYECKUX (HOPM.
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[na BbIXOAHBIX NOPTaioB BOLOCOPOCHLIX TYHHeEsNel, PacrofioKeHHbIX B palioHax C
CYpoBbIM M 0COG0 CYypOBbIM KIUMATOM, CredyeT npedycMaTpuBaTb BO3MOXHOCTb
Tenn03aWwnThl X Ha 3MMHWIA Nepuos,

Pa3mepbl Y KOHKPETHble reoMeTpuyeckmne (opMbl MPOTOYHOW 4YaCTW MOPTa/lbHbIX
Y4YacTKOB C/iefyeT Onpeaenatb MAPaBINYECKMMM pacyeTaMy M pacyeTamy Harps>KeHHO-
ehOpMMPOBAHHOI0 COCTOSHUA.

7.3 BoponpuemHuKn M'IC [0/MKHbI YA0BNETBOPATh CEAYHOLLMM TPe60BaHUAM:

MPOMYyCKHas Cnoco6HOCTb BOAOMNPUEMHMKA [O/MKHA 06ecneumBaTh 6ecnepeboiiHyHo
nofavy Bofbl;

pacnosioKeHve BOAONPUEMHMNKA B Npefeniax COOPYXXeHWA, popMa MOLXOLHOM YacTu U
COGCTBEHHO BOLONPUEMHMKA LO/MKHbI 06ecneyvnBaTs NaaBHbI BXOS, BOLbI B BOLOMNPUEMHUK C
MVHUM&a/IbHbIMMW MOTEPAMU HaNopa;

BOZOMPUEMHUK LO/MKEH 6bITb 060PYA0BaH 3aTBOPaMM A1 NPeKpaLLeHns JoCTyna BOAbl
B HaropHbI BOAOBOA B C/lyyae A/IMTENIbHOMO OTK/IKOUYEHWS TMAPOCTaHLNN,

BOLOMPUEMHUK  LO/MKEH OblTb  CHabXeH COpOo3afepXXMBaOLLMMN  peLLIeTKamu,
NPesOXpPaHALLMMUN fepUBaLMOHHBIN TYHHE/b OT BIEKOMbIX BOAOI Ten, copa U TOM/SAKOB, a
TaKXKe YCTPOMNCTBAMM [/19 OUMUCTKM PELLETOK OT Copa v NS ero yaalieHus;

B BOAOMNPUEMHMKE AO/MKHbI ObITb MPeLyCMOTPeHa 3awmTa OT /ibja U Wyrn B 3UMHUN
nepuog paboTbl.

7.4 3a BbIXOAHbIMM NopTasiaMmy BOAOCOPOCHbLIX TYHHENEn crnefdyeT npeaycMaTpuBaTtbh
KOHLIeBbIE YCTPOWCTBA A4/ NPefOoTBpaLLeHNs HeLonyCTMMOro Pa3MbIBatOLLErO BO3LEACTBUSA
noTokKa. Npu X KOHCTPYMPOBAHUW [O/KHbI:

YUMTbIBATLCA MPOTrHO3MPYEMble pPa3MbiBbl OCHOBAHWSA COOPYXXEHMS, pycfia pPekn wu
GeperoB, BO3HWKHOBEHWE rpsafbl OTNIOKEHWUA NPOAYKTOB pa3MbiBa B HUXKHEM OGbethe ©
CONYTCTBYHOLMIA NOLBEM YPOBHEN BOAbI;

obecrieumBaTbCs  rawleHve W30bITOYHON KMHETMYECKOW 3Heprum B npepenax
BOA0OONHbIX YCTPOMCTB 1M O0TGPOC NOTOKA OT COOPYXKEHUSI C pacrpeeneHNeM ero B MecTe
conpskeHns 6bedhoB Mo WnpuHe 1 (MNK) 4IMHE pycha.

[ns  ynpouwleHns  KOHCTPYKUMA  KOHLEBbIX  YCTPOWCTB M co3faHus  6onee
ONaronpuATHbIX YCNOBUIA CONPSHKEHWUS Obe()OB Ha BbIXOAE W3 BOAOCOPOCHBLIX TYHHenel
cnefyeT npefycMaTpuBatb 6e3HaNoOpHble PacLUMPSAIOLLMECH YYaCTKW, a MPU OTHOCUTENbHO
HebOo/bLIMX Nepenagax Ha COOPY>KEHUW U HaMOpHble AUQQY30pbI.

[ns npefoTBpawieHnsi NoAgmbiBa KOHLEBbLIX YCTPOCTB CcOpacbiBaéMbIM MOTOKOM
HEeo6X0AMMO yCTpamBaTh B UX KOHLEBOM CEYEHUW aHKepHble 3yObsi C LieMeHTauueln rpyHTa.
[ns cnuea Bofbl N3 Hambosee 3arnyb/1eHHOr0 yyacTka TpamnanHa B ciyvae Heo6Xo4AMMOCTH
[O/DKHO ObITb NPeAyCMOTPEHO CreluanbHoe YCTPOMCTBO.

7.5 Qna  npepoTBpalleHns  HeLOMyCTUMOro pasmbiBa 6epera, pacrofioXeHHOro
HanpoTWB BbIX0Za 13 BOLOCOPOCHOIO TYHHENS, M 06pa30BaHWs TPAAbl OT/IOKEHWIA KOHLIEBYHO
KOHCTPYKLMIO TYHHENs, Mpu HaJM4ymm HeobxoaMmMoro neperafa Mexagy ee OTMeTKamu U
YPOBHEM BOfbl B HWXHEM O6belpe, HEOOXOAUMO MPOEKTMPOBATb B BUAE TPamM/IMHHOIO
BUpaXka, 06ecrneymBaroLLero 0Tbpoc nNoToka 1 ero passopoT BAO/b pycna Peku, Uan B BUAE
TpamnanHa ¢ 60KOBbIM CIMBOM, pacrpefensatoLLMm NoToK Mo A/IMHE pycna.

7.6 Mpn 3HauMTenbHbIX Hanopax (6onee 50 M) M MpU CKOPOCTAX MNOTOKa 6OMbLUe
pa3MbIBAIOLLMX Ha BbIXOLE LeecoobpasHo paccmatpriBaTb KOHCTPYKLMM BOLOCOPOCHbLIX
TYHHeNel C raleHem sHepruv B npegeniax TpakTa, YTo No3BoNSET 06/1erYnTb KOHCTPYKLMK
[151 COMPSHKEHNSA NOTOKOB B HUMDKHEM Obedie, 06ecrneumnTb 3almuTy 06TeKaeMbIX MOBEPXHOCTEN
TYHHeNs OT KaBUTaLMOHHBIX BO3AENCTBUIN U NPKU PacxofaxX MeHbLUe pacyeTHOro UCK/IUNTbL
CMeHY 6e3HanopHOro 1 HaropHOro PeXMMOB TeyeHus. B KayecTBe TakMx KOHCTPYKTUBHbIX
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MEpPOMNpuUATUIA Ha TpakTe TyHHenel Mpy MPOEKTUPOBaHWM LienecoobpasHO paccMaTpuBaThb
Kamepbl raleHuns), LWaxTHbIe raCUTeNn U pas3inyHble CXeMbl 3aKPYTKM NMOTOKA.

7.7 TpeboBaHNA K T[NafKOCTX WM NNaBHOCTM OOTEKaeMOW MOBEPXHOCTU TYHHesNew
[O/MDKHbI YCTaHaBNMBATLCA U3 YCI0BUIA 06ecneyveHns NPonyCcKHOM CrOCOOHOCTU TYHHeNS.

B BOAOCOPOCHLIX TYHHENSX MPU CKOPOCTAX TeyeHUs 6onee 15 m/c and 3awuthbl
06TeKaeMbIX MOBEPXHOCTEN TYHHENEN OT KaBUTaLMU U KaBUTALWUOHHOW 3p03NU Haf1eXUT
npegycmatpuBatb  Mog6Op 06TEKaeMblX  OYEpTaHWA  KOHCTPYKLUMW;  MCNOMb30BaHMe
CYNepKaBUTALNOHHBLIX  3/1EMEHTOB  KOHCTPYKUWWA W 3/1IEMEHTOB,  CMOCOGCTBYHOLMX
MOBBILUEHWNIO AaBNEHNA Ha TpaKTe; NoslyyYeHne rnagkmnx obTekaembIxX MOBEPXHOCTeN 064eN0K;
nprMeHeHne GETOHOB MOBbILEHHOW KaBUTALMOHHOW CTOMKOCTW; 3aLMTHbIX MOKPLITUA K,
OCOGEHHO B C/lyyae 6e3HAmNoOpPHOro peXxxuma TeYeHUs Ha TpakTe, YCTPOMCTB A4NS aspauum
MPUCTEHHOTO CNoA MoToKa. [Ana 3alMTbl OT TPaHCMOPTUPYEMbIX B BOAE HAHOCOB WU
B3BELLUEHHbIX B Bofe Ten (6bpeBeH, Nbfa W T.M.) HEO6XOAMMO MCMONb30BaTb OGETOHbI C
MOBbILLIEHHOWN M3HOCOYCTOMUYMBOCTbLHO, & TakXKe 3allMTHbIe NOKPLITUS.

7.8 Ons TyHHenel, MNOABOASALUMX BOLY K TMAPOTYpOMHaM WM Hacocam, cregyert
npegycmarprBaTb BO3MOXHOCTb MMAPaBINYECKON NPOMBIBKU MabiMW MOMYCKaMn BOAbl 415
OYUCTKM UX OT ME/IKOro CTPOUTENIbHOIO Mycopa.

CrefyeT Takke paccMaTpvBaTbh LefiecoobpasHOCTb MNPOBEAEHWUS MeponpuATUA Mo
06ecneyeHno akKymy iy BNEKOMbIX HaHOCOB B BepxHeM Obede MOCpeACTBOM MoAbemMa
OTMETKM BOf03abopa noc/ie NnepekpbITUA pycna peku, Co3faHus IOBYLUEK W/IM eMKOCTU B
pycne peku.

7.9 KOHCTPYKTUBHOE peLUeHne TyHHesNel [O/MKHO ObiTb YBA3aHO C TEXHUYECKUMM
BO3MOXHOCTAMWN COBPEMEHHOW TEXHUKM (MPOXOAYECKMX LUMTOB) U MEXaHU3MOB [ANA
MPOXOAKM NOPOZ 1 BO3BeAEHNS 061eN10K TYHHENEN.

TyHHenn 6e3 064e/1Kn

7.10 Be3HanopHble TYHHENN, a TaK)Ke HanopHble TYHHENN NP TNYOUHE UX 3a10KeHNS
He MeHee MOMIoBMHBI Hanopa BoAbl (B MeTpax), NpPoXoAsliMe B OYeHb ClaboTpeLmHOBaTbIX
CKaJIbHbIX Hepas3MbIBaeMbIX TpyHTax (BKIHOYas Martepuas 3anofiHEHUS TPewwH) Wan B
MHOTO/IETHEMEP3/IbIX CKa/IbHbIX TPYHTaX, He TepsroLMX YCTOWYMBOCTU MPU U3MEHEHWM
TEMMePaTypPHOro pPexxuma, criefyeT NpoeKkTUpoBaTh 6e3 064eKN.

Mpy COOTBETCTBYIOLLEM 0BOCHOBaHWW [OMYCKAETCA MPUHUMATb FNYyOuHY 3a/10KEeHNS
HanopHbIX TyHHenel 6e3 06e/10K MeHbLLIE BEIMYMHBI BHYTPEHHErO faBNeHNA BOAbI.

7.11 Mpn CKOpOCTU TeyeHuss BOAbl CBbie 10 M/C MPOeKTUpPOBaHWE TyHHenein 6e3
0064€enK1 LOMHKHO 6bITb 060CHOBAHO.

7.12 HavyanbHblli M KOHLIEBOM y4yaCTKM  HEo6nMLOBaHHOIO  (HamopHOro  Wau
6e3HanopHOro) TYHHeNs [O/MKHbI MNpejycMaTpmBaTbCAd € 064eNKOM Ha [/IMHE, PaBHOA
nponety (anameTpy, WMPUHE) BbIpabOTKKN, HO HE MeHee 6 M.

7.13 B noggogdawmx TyHHensx (Mnm KX yyacTkax) 6e3 064efnku, rae BO3MOXKHO
HapyLLeHVe YCTOMYMBOCTU OTAE/bHbIX 6/10KOB WM Y4aCTKOB CKa/lbHOr0 MaccuBa, A0SKHbI
ObITb NPesYCMOTPEHbI Pab0ThI MO 3aKPENeHNIo 3TUX 6/10KOB (Y4aCTKOB CKa/lbHOM0 MaccuBa)
aHKepaMu Ha LEMEHTHOM pacTBOpe W HabpbI3r-6eToOHOM. B NOTKe TYHHeNns [0/HKHbI
npegycMaTpuBaTbCsl  CreunanbHble JIOBYLIKA A0S MOTEPSBLUMX  YCTOMYMBOCTb  KYCKOB
nopofpl.

7.14 Tp  NPOEKTUPOBaHUWM TyHHenelr 6e3 064enKM [O/MKHbI MpeAycMaTpmBaThes
TEXHONOrMu, obecrneymsaroLL e MUHUMATbHYHO LLIEPOXOBATOCTb NOBEPXHOCTU TYHHENS.
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O64enKn TyHHenel

7.15 BbIpaBHMBaOWMe 06[eNKN cnefyeT npegycMaTpuBaTb M3 MOHOMTHOrO GETOHa
NN HabpbI3r-6eToHa.

JlonyckaeTcs NPUMEHATb BblpaBHMBAKOLWME O004eNKM CBOJA W CTeH TYHHens W3
HabpbI3r-6eTOHA NPV CKOPOCTSX BOAbI B TYHHenNe He 6onee 10 M/c; Npu 60MbLLUMX CKOPOCTSX
X MPUMEHEHNE [OO/MKHO OblTb 0OOCHOBAHO. YCTPOWCTBO BblpaBHMBAKOLWMX 064EN0K K3
HabpbI3r-6eTOHa He [JOMYCKaeTCs A/ YYaCTKOB, NeXalmx Ha rnyouHe 6onee 10 M Huke
YPOBHS MOA3EMHbIX BOA,

J10TOK Npu BblpaBHMBAKOLLMX 06eNKax cneayeT npeaycMaTpuBaTb GETOHHbIM.

BblpaBHuBatoLme 064eNKN B HAMOPHbIX TYHHENAX CrefyeT NPUMEHsTb Npu rnyouHe
3a/10KEHNA TYHHENEen He MeHee NONOBMHbI BHYTPEHHErO Hanopa BOAbl.

7.16 OCHOBHble BMAbl Hecywmx 064e/I0K HamopHbIX W 6e3HaropHbIX TYHHENen u
061acTb UX NPUMEHEHWS [O/MKHbI COOTBETCTBOBATb MPUBEAEHHLIM B TabnuLe 2.

Mpy WKUTOBOM CNOCO6e MNPOXOAKW TYHHeNs [OMyCKaeTcA MNPUMEHSTb 064eNKu Y3
MOHO/MIMTHO-NPECCOBAHHOTO 6GeTOHa W HOBble BWAbl KOHCTPYKLUMIA COOPHbLIX KPYTr/bIX
064eM0K, MO3BOJIAIOLMX WCKIOUYNTL HEOOXOAMMOCTb YCTPOIMCTBA BHYTPEHHEN BTOPUYHOWN
06aenkn (kene3obeToHHas 06fenkKa C 3anuparoUMUCA CerMeHTaMm, >Kee3006eTOHHas
o6feNKa C KOHYCHbIMW COeAUHUTENIbHBbIMW TO/I0BKaMK, MpPeaBapuUTeIbHO Hanps>KeHHas
Xene3o06eToHHasA 06/eNKa, COTOBas XKene3006eToHHasA 064e/Ka, 064eNnKa 13 cTtane6eToOHHbIX
GNOKOB, CTaneXxene3obeToHHbIX 6/10K0B). lMpuUMeHeHMe Takoil 064enKn 060CHOBbLIBAETCS
pacyeTom.

MpurmeHeHNe 06eNKM U3 HabPbI3r-6eToHa C aHKepamum JOMyCcKaeTcs AN TYHHeNen npu
rnybuHe MX 3a/10XKEHWS He MeHee MOMOBUHbI BHYTPEHHEro Hamopa BoAbl. B cpeaHe- u
CUbHOTPELLMHOBATLIX FPYHTaX HabpbI3r-6eTOH HEOOXOAMMO BbINOMHATL MO METAINYECKOW
CeTKe.

CuenneHne HabpbI3r-6eToHa C FPYHTOM [O/MKHO OblTb He MeHee 0,5 MIMa. [Mpwu
COOTBETCTBYIOLLEM 3KCMNEPUMEHTa/IbHOM 060CHOBaHWW [OMYCKaeTCA NPUMEHATb 064e/KN 13
HabpbI3r-6eTOHA NPU MEHbLUEM CLIENNEHNN.

Mpy BO3gEACTBUM Ha 06[eNKy W3 HabpbI3r-6eToHa TrPYHTOBbLIX BOL4 WAX Npw
LleMeHTaLUMn rpyHTa cuenneHne 064eNnKn ¢ rpyHTOM A0/MKHO ObiTb HE MEHee YABOEHHOro
3HaYeHWs [aBNeHUs FPYHTOBbIX BOA.

B rpyHTax ¢ koathdmuymeHToM KpenocTu f oT 4 4o 8 Ans KOMGUHMPOBAHHON 064eNKN 13
BHYTPEHHEW »KeNe3006eTOHHOW 060/104YKM U HapY>KHOIO COOPHOrO >Kene306eTOHHOro Koblia
B3aMeH >Kefie306eTOHHOV 060/104KM LOMYCKaeTCA NPUMEHSTb XKeNe30TOPKPETHY!HO.

7.17 Hecywme 064enKN TYHHENEN HAONEXMNT NPOEKTUPOBATh KaK HETPELLMHOCTOMKMM
(paccuMTbiBa€MbIMU MO  LUMPWHE  PacKpbITMS  TPewmH), TaKk W  TPELMHOCTONKUMM
(0bpasoBaHMe TPELLMH He [oMYyCKaeTcs).

BeTOHHbIE ”  XKene306eTOHHble 004enKn TyHHenel cnefdyeT, Kak nNpaBuno,
npegycmatpuBaTh HETPELLUHOCTONKNMM.

TPeWwmnHOCTONKAMUN [O/MKHbI OblTb 00AENKN TYHHENe, COOpYXXaeMbIX B 30HaX C
Bble/IEHNEM CEPOBOAOPOAA N B TPYHTaX, NOABEPXKEHHbIX CY(ho3un, BbiLLeaymBaHuLo, Npu
rMAPOKapObOoHaTHON LWEeNOYHOCTM BOAbl B TyHHene meHee 0,25 Mr-ake/n, a Takxke B Cny4asix,
Korga (unbTpaumss BOAbl MOXET BbI3BaTb CHWKEHWE [JOMTOBEYHOCTU 06J4eNKA  ©
YCTOAYMBOCTMN FPYHTOBOIO MacCmBa.

7.18 TonwmHa 6ETOHHON WNKN >KeNe306eTOHHON HecyLlelh 06AeNKN A0/MKHA ObITb HE
6onee 0,15 BHYTPeHHero paguyca ri NOMepPeyHOro CeYeHUs TYHHeNs Npu KpPyroBoM ero
oyepTaHum nnm 0,15 NONOBUHBI LUMPUHBI CeYeHnst b Npu HEKPYTrOBOM OYepTaHuu.
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Ecnm no ycnoBusiM TPELLMHOCTOMKOCTU TpebyeTcs YBeNNYeHWe TOMLMHbI 064€enKM
HaMOPHbIX TYHHENel cnefyeT PacCMOTPETb BO3MOXHOCTb NPYMEHeHMs MaTepuana 06/emMokK ¢
MEHbLUMMMW 3HAYEHVUSIMU MOZYNel YNpyrocTu, YeM y TSKeNbIX GETOHOB, WM YNyULIEHWS
[eOPMaLMOHHBIX XapaKTePUCTUK FPYHTOB MyTEM WX YKPENWTeNbHOW LEeMeHTaLuuu, Uu
NPUMEHEHUs NPeABAPUTENbHO  HaMpPsOKEHHOW Kene306eTOHHOM 06[4eNKM TYHHENs Ha
HanpsratoleM LemeHTe. [lpy  3TOM  pelleHVe Mo YNy4ylleHUo  aedopMaLMOHHbIX
XapaKTEPUCTVK TPYHTOB MYTEM UX YKPEMUTENbHOW LieMEHTaLMM AO/MKHO MPUHUMATLCS Ha
OCHOBE  TEXHMKO-3KOHOMMWYECKOTO  COMOCTaBfIEHNSI  BapuWaHTOB  MOCNE  BbIMO/HEHUS
YKPEMNUTENbHO LIEMEHTALMMN Ha OMbITHOM Y4YacTKe.

Ta6bnunuya 2
KoadhpmumeHTbl KpenocTu f 1 yaensHoro otropa rpyHta Ko, H/ems (kre/cm®)
f>8; for4pos8; f<4;
Ko > 5000 Ko = 2000 - 5000 Ko < 2000
O6enka (500) (200 - 500) (200)
Hanop Bogpl, M
MeHee | OT 30 | Csbiwe | MeHee | OT 30 | Csbiwe | MeHee | OT 30 | CBbille
30* | mo100| 100 30* | mo100| 100 30* | go 100 | 100
MoHonuTHas:
6eTOHHas + + + + + + + - -
13 npeccoBaHHOIo - - - + - - + - -
6eToHa
HabpbI3r-6eTOHHas ¢ + + + + - - - - -
aHKepamu
Xene306eToHHas - - + - + + + + +
KombuHmpoBaHHas:
BHYTPEHHSAA - - - - + _ _ _ _
YKENEe30TOPKPeTHas

060/104Ka, Hapy>XHbIi1
MOHO/IUTHbIN 6eTOH
BHYTPEHHAA CTa/lbHas - - - - - + - - +
060/104Ka, HapY>XHbIi
MOHO/IUTHbIN 6ETOH
UK Xene3o6eToH
BHYTPEHHAA - - - + - - + + -
XXene306eToHHas
060/104Ka, HapyXXHoe
cbopHoe
ene306eToOHHOe
KO/bLO

* B TOM unce 6e3HanopHble TYHHENN.

MpnmeyvaHus

1 3HayeHMWe «+» 03Ha4YaeT BO3MOXHOCTb NMPUMEHEHUS, 3HAK «—» HEAOMYCTUMOCTb NMPUMEHEHUS.

2 MNpumeHeHWe 064eN0K ApYrux BUAOB, He NMPUBEAEHHbIX B Tabnuue, JONYCKAeTCca NpU Haj/iexallem
060CHOBaHUN.

7.19 MUHUManbHY0  TOMWMHY 064eN0K  TMAPOTEXHUYECKUX TYHHeneid  cnefyet
NMPUHUMATb He MEHeE, CM:
A1 MOHOIUTHBIX BETOHHBIX U XKENME300ETOHHBIX ...vvevvevvereeeesiestesieeseeseeeesieseessessesseeneans 20
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ANSt BHYTPEHHel MOHOMIUTHOM YKene306eTOHHON 060104KN KOMGUHPOBAHHbIX

(0107 1T o] OSSPSR 10
L1591 COOPHBIX XKENMEB0OETOHHBIX......vevvevresreaseesseeseaseesseesseessesseesseassessaessesssessessseessessensees 10
13 HabpbI3r-6eToHa:
HECYLLIVX ettt ettt ettt etk e et e ekt et e e e a bt e e e mb e e e e st e e e e Rt e e e et e e nn e e e 10
BBIPABHUBAKOLLIAX ...ttt ettt skt e e e e e s e e e e e e e e s nnre e e e e 5
13 HKE IEB0TOPKPETA . .vververtetestestesteeseeseebesbesbesbe bt sbe s e se e b et e nbesbe st e ebeeseese e e e be b nbeebesbeeneenes 5

7.20 MpouUeHTbI  apMMPOBaHUSI  HETPELLMHOCTOMKNUX  XKeNe306eTOHHbIX  06/en0K
HarNopHbIX TYHHesen cnefyeT OnNpefensiTb U3 YCNOBUS OFPaHUYEHWUs PacKpbITUS TpeLyuH
(cornacHo Tabnuue 7) n PUAbTPaLNOHHBIX NOTEPb, HO NMPUHUMaTL He MeHee 0,5 %.

[na TPewmMHOCTOMKMX 060K HAMOPHbLIX TYHHENER, COOpPYXaembiX B TFPyHTaxX C
KoapuymeHToM Kpernoctn f <4, MUHUMaNbHOe apMupoBaHWe Heob6XOAMMO MNPUHUMATb
0,3 %, B rpyHTax c f =4 - 0,15 %.

MWHMMaNbHOE apMUPOBaHMe XXene30TOPKPETHbIX 060/104eK crefyeT MPUHUMATL He
HKe 1 %.

7.21 B >kene3006eTOHHbIX 06feNKax HamopHbIX TYHHENen npu  ABYXPSAHOM
pacrnonoXXeHnn apMaTypbl OCHOBHYH) 4aCTb pacyeTHoin apmatypbl (60— 70 %) cnegyet
pacnonaratb Yy BHYTPEHHE NOBEPXHOCTN 0O4ENKN.

B NPOYHbIX OAHOPOAHBIX FPYHTaX, & TaKXe Npu UCMo/b30BaHUM BPEMEHHOM Kpenun 13
MEeTa/I/IMYECKMX apOK [A0MYCKaeTcs yCTaHOBKa OAHOPSAHOW apmaTypbl, pacrofiaraeMon y
BHYTPEHHEN NOBEPXHOCTW 064€ENKN.

MpoJONbHYIO pacrpefenuTesibHy0 apMaTypy Cregyet pasMewiatb € BHYTPeHHei
CTOPOHbI paboyein apmaTypbl € LWarom He 6osnee 25 cm.

B HEOAHOPOAHbLIX TpyHTax, NPW KapCTOBbIX MYCTOTax, TEKTOHUYECKUX U ApYrux
HapyLlleHWaxX TPYHTOBOMO MacCuMBa HafJIeXXWUT  MpefycmatpyBaTb  KOHCTPYKTUBHbIE
MEepPONPUATKSA, UCK/OYatoLne 06pa3oBaHme TPELLMH C packpbiTuem 60s1ee JonycTUMOro.

B )kene3o6eTOHHbIX 0064enkax 6e3HanoOpHbIX TYHHENe pasMeLleHne apmaTypbl
onpesenseTcs pacyeTom no npeaesibHbIM COCTOAHMAM NEePBOA rpynibl.

7.22 TONWMHY  3alWMTHOrO  cnos  ansa  pabodein  apMaTtypbl  MOHOUTHBIX
Xene306eTOHHbIX 060K CnefyeT NPUHUMATL HE MeHee:

30 MM npy TONWMHE 064eNKKN 0 30 cm;

40 » » » » Jile) 50 »;

50 » » » »  CBblwe 50 ».

B arpeccuBHOii BOAe-cpee TO/LLMHA 3aLWMTHOrO C/Ios yBennymnBaeTcs Ha 10 Mm.

MWHMMaNbHYIO  TOMILIMHY  3alWUTHOrO CNos AN pacnpefeniuTenlbHO  apMaTypbl
[0MNyCKaeTcs NpUHMMaTh Ha 10 MM MeHbLUE, YeM 15 paboyeit.

[ns C60PHBIX 3/1eMEHTOB 064e/TKM TONWMHY 3alMTHOrO C/I0A AONYCKAeTCs YMeHbLIATb
Ha 10 MM MO CPaBHEHUIO C YCTaHOB/IEHHOW A1 MOHOMIMTHbBIX 064E/OK.

TONWMHY 3aWWUTHOrO C/10s /IOTKA WM CTEH TYHHeNnsi HeobXOAMMO YCTaHaBMBaTb C
YUYETOM MX UCTMPaHNA HaHOCaMK, HO He MeHee 50 M.

7.23 Ha y4yacTKax pa3BeTB/IEHUS HAMOPHbIX TYHHeNe U UX CONPSXEHUS CO 34aHNAMU
'2C, TA3C n HC, 3aTtBOpHbIMW KamepamMmyh W OPYTMMW aHaNOTMUYHBLIMU COOPYXXEHUAMMN
cnefyeT NPUMEHSTb CTa/lbHYH0 06/INLOBKY.

OnvHy (rpaHnLbl) Y4acTKOB KOMOMHMPOBaHHOW OOAeNKM C BHYTPEHHel CTaslbHOM
060/104KOIN HAANEXNT ONpPefensTb Ha OCHOBE CNeAYHOLMX KPUTEPUEB:

HecyLLeli CoCO6HOCTI BMELLLAIOLLLErO FPYHTOBOMO MacCuBa;

AJIMHBL NYTU 1 pasmepa UAbTPauMn U3 TYHHENs B COCEHUE «CyXue» MOA3EMHble
COOPYXXEHUSA UM B HANPaB/IEHNM NMOBEPXHOCTN 3eMu;

13



CI1102.13330.2012

MO0 YCMOBUAM 3aLLMTbl OT KaBUTaLMOHHbIX BO3AENACTBUIA.

Pasmepbl 3aTpybHOro npOCTPaHCTBA — 3a30pbl  MeXAy rabaputamMmum CTa/bHOM
KOHCTPYKLMN 1 BbIpabOTKM (BPEMEHHON Kpenu) — cnegyeT NpUHUMAaTb MUHUMaSbHBIMK C
yyeTOM TpeboBaHUA TEXHWKM 6e30MacHOCTU MpWU MNPOBEAEHUN CTPOUTEIbHO-MOHTaXKHbIX
pabor.

Mpn ABYXCTOPOHHEN COOPKE M CBapKe PeKOMEHAYeTCs npeaycMaTpuBaTh CH/OLIHON
MPOXO0Z 4115 YeNOoBeKa B 3aTPYOHOM MPOCTPaHCTBe.

B KOHUe cTa/ibHOM O06MMLOBKM Kamepbl Npu 6e3HanopHOM pexume TeyeHus 3a
3aTBOPOM He06X04UMO PacCMOTPETH Lien1eco0bpa3HOCTbL YCTPOMCTBA aspaTopa C NOABOAOM K
HeMy BO3ayXxa.

7.24 [JethopmaLMOHHbIe LWIBbI CNIeAyeT pacrnonaratb B MeCTax NpUMbIKaHWUA K Kamepam
M Ha yyacTKax TYHHens, rae afieMeHTbl 064e/1KN MOryT CMeLLaTbCs.

7.25 ina obecneyeHnss BOLOHENPOHWLAEMOCTU CTPOUTE/IbHLIX U Ae(hOpMaLNOHHBIX
LUBOB 004€N0K HamnopHbIX TYHHE/Nen HeoOXOAMMO MpeaycMaTpuBaTh B LUBAX YCTAHOBKY
Avagparm, WNOHOK UK APYTUX YNNIOTHEHWIA.

7.26 3anonHuUTENbHAs  LEMeHTauuMsi B TYHHensiX € 004eNnKoln  A0/mMKHa
npeaycMaTprBaTbCsl BO BCEX CNy4asX, 3a UCK/IOUEHVEM TYHHeNen ¢ 064enkamm U3 HabpbIar-
GeTOHa MM NPeccoBaHHOro 6eTOHA, a TakXke HaK/OHHbIX (C Yr/IOM Hak/IoHa K FOpPU30HTY
6onee 30°) 1 BepTUKaNbHbIX BOAOBOAOB C 064€NKOI 13 NNTOr0 6eTOHa.

7.27 Tlpn  NPOEKTUPOBaHUM O6LENIOK HAMOPHbIX TYHHesel, pacrnonaraemMbiX B
TPEeLLMHOBATbIX TPyHTax C/reayet, Kak MnpaBwuio, npeLycMaTpvBaTh YKPENUTENbHYO |
NMPOTUBOUNILTPALMOHHYIO LiIeMEHTaLMIO.

7.28 AnA ynydlweHns YcnoBuii paboTbl KOHCTPYKLUMM OOAENKW, BOCMPUHUMALOLLENA
[aBNeHne MNoA3eMHbIX BOJ, CrefyeT paccmaTpuBaTtb Le1ecoobpasHOCTb  MPUMEHEHMS
APEHAXHbIX YCTPOWCTB U aHKEPOBKN 06E/KN B TPYHT.

7.29Mpn  NpoeKkTMpOBaHWM  Ge3HANOpPHbIX  TYHHeNel,  pacrnofiaraemblX B
MHOTO/IETHEMEP3/IbIX TPYHTax, HEO6X0AMMO NpPeAyCMOTPeTb MePONPUATUS, UCKIoYatoLme
06nefileHeHVe CBOLOBOM 4acTu, a Tak)Ke MOPO3HOEe Ny4yeHue 13-3a CE30HHOr0 OTTauBaHUs U
3amMep3aHns FPYHTOB BblILLIe YPOBHS NPOTEKatoLLed BOAbI.

7.30 B MHOrofieTHeMep3nblX  CWIbHOMBAWUCTBIX  TPYHTax  ChnefyeT  MPUMEHATb
NoAaT/MBble KOHCTPYKUMM 064en0K (M3 >Kene306eTOHHbIX aHKepPOoB, HabpbI3r-6eToHa), a
TaKXXe fpyrue KOHCTPYKLMK, CIOCOOHbIE NepepacnpeseniiTb YCUINA B CBOUX 3/leMeHTax 6e3
HapyLLeHWs X LLeNOCTHOCTW.

7.31Mpn  NPOEKTUPOBaHUW TYHHeNel, pacrnonaraeMbiX B MHOrONETHEMEP3/IbIX
rPyHTax, HeO6X0AMMO YUUTLIBATb BOSMOXHOCTb OCafKN TYHHENS 1 NOBEPXHOCTU Hafj HUM
BCNeLCTBME OTTauBaHWs rPYHTOB.

8 MexaHn4ecKoe 060py0BaHMe FMAPOTEXHNUECKUX TYHHeNel

O6LLMe KOHCTPYKTUBHbIE Tpe6oBaHMsA

8.1 KOMNOHOBKAa W KOHCTPYKTUBHbIE OCOOEHHOCTM KaXAOro BWAA MEXaHWUYECKOro
060py0BaHMS [O/MKHbI pa3pabaTbiBaTbCs C YHETOM:
obecneyeHns HafeXHoM paboTbl 060PYAOBAaHUS B LUTATHbIX W aBapUIAHbIX YCNOBUAX

aKcnyaTauuu;

ynobcTea, [OCTYNHOCTM 1 6€30MacHOCTY  3KCM/lyaTallMOHHOr0  06C/YXMBaHUS
060pya0BaHUS, MexaHu3auum PEMOHTHbIX pabor, MOHTaXXa, AEMOHTaXKa,
TPaHCNOPTUPOBaHUS;
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npefoTepalleHns  0bnefieHeHNs  3/1IEMEHTOB  3aTBOPOB,  3aTBOPHbIX  Kawmep,
BO34yX0BO/0B,;

CO6MOAEHNA CaHUTaPHbIX 1 3KOMOMMYeCKUX TPeboBaHWiA;

obecneyeHns NoXKapHom 6e30MacHOCTW.

8.2 Mpn NPOEKTMPOBAHNN BXOAHbIX W BbIXOAHLIX YYaCTKOB TUAPOTEXHUYECKUX
TYHHeNel [O/MKHbI NpefycMaTpuBaTbCs YCTPOMCTBA WM MeponpuaTus, obecrneynBaroLLme
OMOPOXKHEHWNE NPOTOYHOr0 TpakTa, UX OCMOTP, PEMOHT WU PEKOHCTPYKLNIO.

8.3 CoctaB, napameTpbl, YCNOBMA W PeXWUM 3KCMayatauum  MexaHU4yecKoro
060pya0BaHMs JOMKHbI paspabaTbiBaTbCA HA MEPUOL NOCTOSHHOW 3KCnyaTauum TyHHeNs ¢
YYeTOM 3TanHOCTW ero BO3BeLeHWs, CTPOUTEIbHOrO Mepuoja U BPEMEHHOM 3KCnJyaTaumm
o6bekTa.

8.4 MexaHu3Mbl VHAMBUAYaIbHBIX MPUBOAOB 3aTBOPOB, MAaC/I0HACOCHbIE YCTAHOBKU
rMAPONPUBOAOB M annapaTypbl YNpaBieHUs A0/HKHbI ObiTb 3alMLLEHbl OT aTMOCHepPHbIX
0Ca/KOB LIaTpamu Ux cTauMoHapHbIMU MOMELLEHUAMM.

8.5 3aTBOpPblI C WHAMBMAYa/bHBIMW MNPYBOLAMW B palioHax C CYpPOBbIM K/IMMATOM
[O/MDKHbI  0BCNY)KMBATbCA B 3aKPbITbIX  MOMeLeHMsX. MacnoHacocHble  YCTaHOBKMU,
annapatypa YynpasfeHUs W KOHTPONA [O/DKHA pacnonaraTtbCa B OTanIMBaeMbIX
BEHTUINPYEMbIX MOMELLEHNAX.

8.6 AnekTpocHabXeHNe MOLBEMHbIX MEXaHU3MOB OCHOBHbIX W aBapUAHO-PEMOHTHbIX
3aTBOPOB [O/DKHO NpefycMaTpmuBaTthCca OT ABYX pacnpefenuTeNbHbIX YCTPOWCTB, KaXaoe U3
KOTOpbIX MNOMy4YyaeT MNuUTaHWe OT He3aBUCUMbIX WCTOYHMKOB, a TakXKe OT aBTOHOMHOIO
MCTOYHMKA, HaXOAALLErocs BHe 30HbI BO3MOXHOIO MOBPEXAEHUS B Cy4vae YpesBblyaliHOM
cutyauun (aBapym) Ha rMAPOTEXHUYECKOM COOPYXXEHUN U/IN B 3HEPrOCUCTEME.

8.7 Cuctema yrnpas/feHUa [O/DKHA WCKIOYaTb BO3MOXKHOCTU CaMOMNpPOM3BO/ILHOMO
BK/IIOYeHMS B paboTy MexaHu3ma rocne BOCCTAHOB/IEHUS MPEPBaHHOIO 3/1eKTPOCHAGXEHNS
M c609 B paboTe 3/ileMeHTa CUCTEMbI YpaB/eHNs.

8.8 Bce rpysonofbemHble MexaHW3Mbl O0/DKHbI MMeTb CpefcTBa 1S KOHTPONA Beca
MoOAHVMMAEMOro rpysa, ¥ B c/yvae npeBbILLEHNS YCTaHOB/IEHHOW TPY30MOLbeMHOCTH, paboTa
MexXaHM3MOB [0/HKHA 6/TOKMPOBATLCA Y AO/MKHbLI BK/IKOUYATLCA CBETOBOM M 3BYKOBOW CUMHAbI.
[MOBTOPHOE BKNHOYEHME MEXaHU3Ma MOXET OblTb MPOM3BEAEHO TOJbKO Moc/e Ae6/I0KNPOBKM
(cHATMA 3anpeTa Ha MOAbLEM), KOTOpas [O/DKHA BbINOMHATLCA B CUCTEME YMpaB/ieHUS
MexaHu3ma rnepcoHaIoM.

8.9 MNpn NpoeKTMPOBaHMN MeXaHWYeCKOro 060pyf0BaHUA CrefyeT y4uTbiBaTb OMbIT
aKcnyaTauuy aHaNOrMYHbIX COOPYXEHWUI M 060PYLOBaHWS B aHaNOrMYHbIX MPUPOLHO-
K/IMMaTUYeCKNX YCIOBUSAX AEeACTBYIOLLMX MMAPOY3/10B.

3aTBopbl

8.10 Tvn OCHOBHbIX 3aTBOPOB Ha BXOAHbIX MOpPTanax TYHHeNen (M10CKue, CerMeHTHbIe
N Apyrue), NX KOAM4YecTBO M NapameTpbl LO/MKHbI ONPeAensTbCsA B 3aBMCUMOCTIU OT Hamnopa u
NPOMyCcKaeMoro o6ema Bobl.

8.11 OCHOBHble 3aTBOPbI A0/MKHbI ObITb paccuMTaHbl Ha MOABLEM W OMyCKaHue Mpwu
MaKC/Ma/lbHOM Harnope.

8.12 Insi KaXX4oro aBapuiiHO-PEMOHTHOIO 3aTBOPa AO/MKHbI ObITb YETKO ONpeAeneHbl
Tpe60oBaHMS K BbIMO/HSAEMbIM UM B aBapUMHbLIX CUTYaLMAX QYHKLMSAM.

8.13 PeMOHTHbIe 3aTBOpbI CreAyeT pasMelaTb nepes OCHOBHbIMW WM aBapUiiHO-
PEMOHTHbLIMK 3aTBOpPamMK 7151 0BEcneYeHNss PEeMOHTA TYHHENEeN, OCHOBHbIX W aBapUIAHO-
PEMOHTHbIX 3aTBOPOB.
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8.14 B KauecTBe PeMOHTHbIX 3aTBOPOB A0/DKHbI MPUMEHSATLCS, KakK NpaBu/io, NI0CKMe
CKO/Mb3ALLMe 3aTBOPbI. X NoAgbeM U OMnyckaHue cneayeT NPOU3BOAWUTb MPY BbIPOBHEHHbIX
YPOBHSIX.

3aTBOpHbIE Kamepbl TYHHenewn

8.15 3aTBOpHbIE KaMepbl rMAPOTEXHUYECKNX TYHHENEN A0MKHbI 06eCneynBaTh:

MPONYCKHYH CMOCOBHOCTL MPY NOSIHOM OTKPbITUK 3aTBOPOB;

NMPOTUBOKABUTALMOHHYO CTOMKOCTb 3/1EMEHTOB KaMepbl 1 3aTBOPOB;

CMOCOOGHOCTb KOHCTPYKTUBHBLIX 3/IEMEHTOB Kamepbl W 3aTBOPOB [/INTe/IbHOE BpeMst
BOCMPUHMMATb MOBbILLEHHbIE TMAPOANHAMUYECKME Harpy3Ku, BO3HMKAOLLME MNPU PE3KOW
Aedopmarmm noTokKa,;

CNOCOBGHOCTb KOHCTPYKLMKN 3aTBOPOB BOCMPUHMMATL YCWIUS OT TUAPaBINYECKOro
y[apa, BOJIH MpopbIBa 1 BO3MOXHOIO YAapa rpsizekaMeHHbIX NOTOKOB;

6NaronpUSATHBIVA PEXMM TEUYEHNS HA HUXKENEXKALLIEM Y4acTKe TYHHeNs.

8.16 BepxoBas 4yacTb Kamepbl, HaXOAALLAACA Bbllle OCHOBHbIX 3aTBOPOB, MPU BCEX
OTKPbITUSAX MOCMeAHUX A0/DKHA, Kak MpaBusio, paboTaTb B YC/MIOBUSX HarMoOPHOro pexuma
TeueHusi. AT0 TpeboBaHMEe 06ECNeUMBaETCS KOHJY30PHOCTbIO MPOTOYHON BEPXOBOW YacTy
Kamepbl.

8.17 B BOAOCOPOCHBIX TYHHENNAX, TPaHCMOPTUPYHOLLMX B/IEKOMbIE HAHOCHI U MMetoLLue
MOBOPOTblI B M/aHe, 3aTBOPHblE KaMepbl HEOOXOAMMO pacrofiaraTb Ha MPAMOMMHENHbIX
yyacTkax TpaccCbl. Bavkahimii NOBOPOT TYHHeNs rnepef 3aTBOPHON Kamepon [O/IKEH
OTCTOSTb OT Hee Ha PacCTOAHMWU, JOCTAaTOYHOM A5 3aTyXaHWs MOMEPEYHON LMPKYNauun B
NMOTOKe N 06GecrneyeHUss pPaBHOMEPHOro pacrpefefieHnss HaHOCOB MO NposieTaM, a TakKke
BHYTPM KaX0ro nposieta Kamepbl 3aTBOPOB.

8.18 Mpy MCNOMb30BaHUM B KOHCTPYKUMAX 3aTBOPHbIX Kamep CTaslbHbIX 06/IMLLOBOK
HeobXxoaMmo obecneumBaTb MPOYHOE W HKECTKOE 3aKpersieHue CTallbHbIX JINCTOB B
KOHCTPYKUMN, rapaHTUPYHOLWMe ero COBMECTHYHO paboTy ¢ GETOHOM, MO KpaviHein Mepe, Ha
yyacTKax KperieHus. 3akpernseHune cregyet npegycmaTpmeath ¢ NOMOLLLIO pebep XKeCcTKOCTU
N aHKEPOB, PACMOIOKEHHbIX B Yriax v No A/IMHe 3fieMeHTa.

8.19 Ha 06e3HanopHbIX HU30BbIX W COMPAratomMx y4vacTKax 3aTBOPHbIX Kamep,
PacnonoXeHHbIX B FPYHTOBOM MacCuBe, MMEHLLEM AOCTaTOYHYK HECYLLYH CMNOCOGHOCTD,
HaaNeXUT paccmaTpueatb LENeco0bpasHOCTb KOHCTPYKUMM 06AeNKW, NPUaHKEPEHHOW K

FPYHTY.

9 [lpeHax 1 LieMeHTaLUS TAPOTEXHUYECKMX TYHHENe

O6LLMe KOHCTPYKTUBHbIE Tpe6oBaHMsA

9.1 Mpy NPOEKTUPOBAHWUMN TUAPOTEXHUUYECKNX TYHHENE, Tpacca KOTOPbIX MPOXOoAnUT
yepe3 nopofbl, He 06/1afaroLLMe AOCTAaTOYHOM MPOYHOCTBIO W/MM XapaKTepU3YHoLLMECS
3HAUMTE/NbHbIM BO/OHACBILLEHNEM W CMOXHbLIM PEXMMOM FPYHTOBLIX BOf, a TakKXe uepes
Mopoabl, pa3MOKaH1e KOTOPbIX (OUNbTPYIOLLEl U3 TYHHeNs BOLOI MOXET NPUBECTM K MOTepe
MX TMPOYHOCTM, HEOBXOAMMO npeaycMaTpuBaTh YCTPOWCTBO [ApeHaXa U LEMEeHTaUuHo
TPYHTOB.

9.2 B NpoeKTHOI AOKYMEHTaLMN APEHAXKEN 1 LIEMEHTaLMMN ClieayeT YKasblBaThb:

Tpe6oBaHMsA K NPOM3BOACTBY paboT;

[0MYCKN B OTKMOHEHWMW OT Pa3MepOB 3/1EMEHTOB KOHCTPYKLIWIA;

creyyanbHble MEPONPUATUS, FrapaHTUPYIOLLIME TPebyeMoe KauecTBO PaborT;
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Crnoco6bl KOHTPONS KauecTBa BbIMOMHEHHbIX PaboT (NMPoayBKa CXaTbIM BO3LYXOM,
MpOoKayka BOf0i, UCMbITaHNE FTePMETUUYHOCTH).

9.3 MpuMeHeHMe ApeHaxa, NPOTUBO(MNLTPALMOHHOW LIEMEHTALIMM, NX COUYETAHUS UMK
06/€N0K, BOCMPUHUMAIOLMX TMOMHOE FWAPOCTATMYECKOE [aBfeHWe T[pPYHTOBLIX BOf,
onpeaensieTcs TeXHNKO-3KOHOMUYECKUM COMOCTaB/IEHVIEM BapUaHTOB.

AdpeHax

9.4 ipeHax B TMAPOTEXHUYECKMX TYHHENAX NMPUMEHSAETCA /1S

CHVDKeHMS (4aCTUYHO UM NOMHOCTLIO) AaBNeHUs TPYHTOBbIX BOA Ha 004€eNKu;

MOBbILLIEHNA [OMITOBEYHOCTU COOPYXXEHUS MPU  CHVXKEHUW TPALVEHTOB Hamopa W
pacxofa Bofbl, ()UNbTPYHOLLIECS Yepe3 004enKy;

npegoxpaHeHUs OT NOTepU YCTOMYMBOCTM (BbIMy4YMBaHMS) METINYECKON 06IMLLOBKN
HaNoOPHbIX TYHHEsEe NPU NX ONOPOXKHEHUN;

06/1eryeHns BbIMOSHEHNSA MOA3EMHbIX CTPOUTENbHBIX PaboT B BOAOOOW/IbHBIX MOPOAAXx.

[peHaxy cnegyeT MNPUMEHSATb Takke TOrAa, Korga B E€CTECTBEHHbIX YC/IOBUSX
FPYHTOBblE BOAblI OTCYTCTBYHOT, HO €CTb OMAacHOCTb Pa3MOKaHUs MOpofg C NoTeper KX
MPOYHOCTK, BbILLENAYMBAHNA WUAN NOTEPU YCTONYMBOCTM OMOM3HEBOIO CK/IOHA B CBA3U C
(hunbTpaLmein Boabl U3 TYHHENS B NEPUOL, 3KCNayaTaumm.

9.5 BbI6op TWMNa ApPeHaXHbIX CUCTEM, MPUMEHAEMbIX B MMAPOTEXHUYECKUX TYHHENAX
(Tabnuua 3), 3aBUCUT OT:

reosIorMyecknx 1 rmaporeosorMyecknx ycioBui,

(PM3NKO-XMMNYECKMX MPOLLECCOB B MOPOJE, Bbl3blBAEMbIX [ABVMXEHWEM TPYHTOBbIX U
MOBEPXHOCTHBIX BOA W BIMSAHWEM METEOPO/IOrMYecKMX (hakTopoB;

KOHCTPYKLMW N MaTeprana 06e/10K TYHHeNs, YCNI0BWiA ero paboTbl;

YCNOBUIA CTPOUTENLCTBA 1 AKCMTyaTauum TYHHENA U APEHaXa.

9.6 B cnyuvasAx, Korga npu HOPMa/ibHOW paboTe HAarnopHOro rMApPOTEXHUYECKOrO
TYHHeNns He TpebyeTcs pasrpyska 004enku OT [aBfeHUs TPYHTOBLIX BOA, a pasrpyska
ApeHaXXeM Heobxoauma Mpu OMOPOXKHEHWUM TYHHeNs, cnefyet NPUMEHSTb PerynnpyemMbli
APEeHaX, KOTOPbIN MOXET BbIMNONHATLCS, HaNpUMep, B BUAE:

3a/IBWKEK, YCTpamBaeMbIX Ha KO/MEKTOPHbIX TpybaxX, B MecTax, LOCTYMHbIX [A/15
0CMOTpa UM KOHTPONSA B /IHOO0I Neprog aKcnayaTauum;

aBTOMaTUYeCKMX 00OpaTHbIX K/anaHoB, OTKPbLIBAKOLLMXCS NOJ AaBleHUEM FPYHTOBOW
BOAbI.

[N yBeIMYEHNs HALEXXHOCTU CBOEBPEMEHHOIO OTKPBITUA W 3aKPbITUS 3a[BMXKEK
[peHaXa  LUenecoobpasHO  yrpaeieHWe UMW aBTOMATU3NpPOBaTb,  CHMIOKMPOBAB
3/1eKTPOMEXaHNYECKMM YNpaB/ieHNeM ¢ paboToi 3aTBOPOB M'MAPOTEXHNUYECKOTO TYHHENS.

9.7 [ins ocmoTpa M pemMoHTa fpeHaxei (Hanpumep, 3aMeHbl (PUIbTPOB) HEOOXOAMMO,
r4e 3T0 BO3MOXHO, MpefycmatpvBaTb YCTPOWCTBO CMOTPOBbIX KOMOALEB, /1a30B, JIOKOB U
T.M. NN Jenatb APeHaXU MPOXOLUMbIMU.

9.8 ipeHaxxn cnefyeT MNPOEKTUpOBaTb TaK, YTOObl WCKIKOUUTL BO3MOXHOCTb
3amep3aHus BOAbl B HX 1 B BOJOOTBOAHbLIX YCTPOMCTBAX.

9.9 B celiCMMYECKMX paiioHax ApeHaXHble YCTPOoiCcTBA HEOOXOAMMO MPOEKTUPOBATL C
yuyeTom TpebosaHumin CIM 14.13330.

9.10 MpodmnbTPOBaBLLAACA B APEHAXM BOAA MOXET OTBOAUTLCA:

BHYTPb BOZLOMPOBOAALLErO TYHHeNSs;

CaMOTEKOM Ha iHEBHYHO NMOBEPXHOCTb;

B HMXKEPACTO/I0XKEHHbIE BOAOMNPOHMLaeMble BOLOHOCHbIE NJIACTbI;

OTKa4KOI Hacocamu.
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Ta6bnunuya 3

Tunbl APEHaXHbIX CUCTEM

HECKO/IbKMX BOZOHOCHbIX
rOPU30HTOB)

rMApPOTEXHNYECKNX O6nacTb NPUMEHEHMS OcHOBHble Tpe6oBaHMs NPU NPOEKTUPOBAHU
TYHHenei
JpeHaxHble TyHHenu: 1 Pa3mepsl L peHaXHbIX TYHHenein
OfHOpAAHbIE B 0gHOPOLHBIX NOpojax | OMpefenstoTcs pPacxofoM  MPOMycKaemon
MHOTOfipYCHble Mpwn nepecnanBaHnM | UMN BOAbI, YCNOBUAMW CTPOUTENLCTBA W
BOZOMPOHNL,AEMbIX n | aKcnayartauum
BOAOHENPOHULIAEMBIX 2B nnaHe B 3aBMCMMOCTM OT MECTHbIX
nopog (Npy  HanMyMK | YCNOBUIA BbINONHAIOTCS:

MPSMOIMHENRHBIMU 1 KPUBONMHENHBIMM
(nonuroHansHbIMKY);
3aMKHYTbIMW 1 HE3aMKHYTbIMK
HEMNpepbIBHLIMU 1 NOYYaCTKOBbLIMU
3 Pacrionaralotca € BEpPXOBOW  CTOPOHbI
MOTOKa FPYHTOBbLIX BOJ, YTOOLI MOSIHEE ero
nepexsaTblBaTh
4 B NOTKOBOW 4acCTu CnefyeT ycTpavBaTb
BOZOOTBOAALLYIO KaHaBy, 06ecneyrBatoLLyo
MOJHBIV CTOK APEHaXHbIX BOJ,
5Y¥KnoH [gHa [O/MKeH HasHavatbcA U3
YCNOBUIA:
HeZoNyLLEeHNA pasMblBa U 3auI1BaHNA
BOA0OTBOAALLMX KaHas;
yf06c¢cTBa Npom3BoACTBa paboT Mo
MPOX0AKe TYHHENS 1 ero aKcnayaraumm
6 KpenneHve BblpabOTKM HasHavaeTcqd B
3aBMCMMOCTM  OT  MPOYHOCTU  MOPOA,
YUnTbIBas HEOOXOAUMOCTb UMETb HO/bLLYIO
BOZIOMPOHULIAEMOCTb 0B/ENKN; B KPEMKUX U
YCTOMUMBBIX MOPOJax ApeHaxHble TYHHeNu
[OMYCKaeTCA OCTaB/NATb HE3aKPENIeHHbIMN
7MNpn  pavHe  6onee 200 M [O/MKHBI
MpeAycMaTpuBaTbCs HULLN-YOEXULLA BbiLLe
nogowsbl Ha 0,5 M yepe3 kaxaple 100 m B
LLIaXMaTHOM Nopsake
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Tunbl APEHaXHbIX CUCTEM

rNapPOTEXHUYECKNX O6nacTb NPUMEHEHMS OcHOBHble Tpe6oBaHMs NPU NPOEKTUPOBAHU
TYHHenel
CKBaXXWHHbII [peHaXx:
BEPTUKASIbHbIE Hannune HECKO/IbKMX | 1 YCTbA CKBXXWMH [OMKHbI ObITb AOCTYMHbI
BOCXOAdALMe BOJOHOCHbIX TOPWU30HTOB | 419 OCMOTPa, MOHTaXXHO-AEMOHTaXKHbIX
CKBaXKWHbI paboT 1 u3mepeHUs Aebuta 1 Hanopa
BEPTUKa/bHbIE 1 Hannume  HECKONbKUX | 2 YCTbl CKBXWMH, HanpaB/ieHHbIX HAKNOHHO
HUcxoasLme BOAOHOCHbIX FTOPU30HTOB | UWIN  BEPTUKA/IbHO BHW3, [O/DKHbI  ObITb
CKBaXKWHbI 2 PacnosiokeHne  HWKe | HAOEXHO NpefoXpaHeHbl OT ronajaHus B
rMAPOTEXHUYECKOrO HUX MOBEPXHOCTHLIX BOL W MOCTOPOHHUX
TYHHeNs nnactos ¢ | NpeaMeToB
60MbLLIOW 3 MHY CKBaXWH CnefyeT NPUHMMAaTL [0

rOPU30HTaNbHblE 1”1
C/1aboOHAK/IOHHblEe
CKBaXXUHbI

nyYeBble
(ropusoHTaNbHbIE,
BepPTUKa/IbHble 7
HaK/IOHHbIE
CKBaXXMHbI)

BOAONPOHNLAEMOCTLHO W
He3Ha4YnTe/IbHbIMA

Harmopamnm  FPYHTOBbIX
BOL: CWUCTEMA CKB&XWH,
MpOope3atoLLmX
JPEeHVPYEMbI MaccuB ”
HVDKENEeXaLLNiA
MPOHMLaeMbIi nnacT,
CHMXaeT cBO6OAHYHO
MOBEPXHOCTb PYHTOBbIX
BOJ, (nnn nx
Mbe30METPUYECKYIO
MOBEPXHOCTb)
Cnouctble  nopofpl ¢
KpyTOnajaroLwymm
nnactamu

MaKCUMa/lbHbIN  ahhekT
[OCTUraeTCs, eCIN APeHbl
pacnonoXeHbl
HOPMaJIbHO K MacTam
Mpn 60nbWIOM 06bEME
BO/10HAChILLEHHO
nopozbl

100 M, AMameTp CKBXXWHbI — B npegenax
50 — 150 mm

4 Hepabouve y4acTKu CKBXKWH,
npoxogsLLme B cnabblx  mopogax,
Heob6XoaMMOo  3akpennsTb  06cagHbIMU
Tpy6amn (M3 HepxaBewwenh  cTanm,
YYTYHHbIMK, ac6oLeMeHTHbIMM,

M1acTMaccoBbIMK)

5 JlyyeBble CKBaXWHbI OypATCS B BuUAe
rMyyka Wny BeepoobpasHO M3 CheLnasibHbIX
HWLL, Kamep W LWaxT Wan HenocpeAcTBEHHO
3 BbIPabOTKN TyHHESEN

LLInypoBoii apeHax

[ns pasrpy3ku 064enok
TYHHeNei OT [AaBneHus
TPYHTOBbIX BO/

1 BbINonHaeTcA B BUAE CUCTEMbI LUMYPOB
anametpom 50— 100 MM M AnvMHOR B
HECKO/IbKO MeTPOB

2Mpn  paBHOMEPHOM  TPELMHOBATOCTM
MopoZb! LWMYypbl NPO6YPUBAKOTCSA HOPMa/IbHO
K NOBEPXHOCTW 06€e/KM

3Tpn  HepaBHOMEPHOW TPeLLMHOBATOCTU
(cnomnctocTtu) n (hnNbTPaLMOHHOA
aHM30TpONMM  NOpoAbl  WNypbl  Cneayet
OPWEHTMPOBATL c y4yeTom aTnX
0cob6eHHoCTeN
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MpogomkeHve Tabamupl 3

Tunbl APEHaXHbIX CUCTEM

rMAPOTEXHNYECKMX O6nacTb NPUMEHEHMS OcHOBHble TpeboBaHWs NPU NPOEKTMPOBAHU
TYHHenel

Tpy6uaTblii ApeHaxX | 1 KOHTaKT GETOHHbIX | BbIMNOMHAOTCA B BULE:

(NpoLoNbHbLIN, (>Kene306eTOHHbIX) LUWIVHAPUYECKMX MOIOCTEN, CO3AaBaeMbIX

rnonepeyHsI, 064eN0K C MOPOAOIA WM | U3BNEKaeMbIMU NOOCTE06pa3oBaTeNIMU

KOMOWHMPOBaHHbIi1) MeTa/IIMYEeCKOi nepgopupoBaHHbIX  Tpy6,  0BMOTaHHbIX
06/1MLL0BKOM CTEKNOTKaHAMU, Uan Tpy6 ©3 MOPUCTOro
2 BHyTpY® GETOHHbIX | MaTepuana, 0CTaB/seMbIX B 06e/1Kax
(>kene306eTOHHbIX) CKBaXXWH, MPO6YPEHHBIX B BETOHE
06aenokK

JIeHTOuUHbIi
(NpofonbHbINA,
MOMepeYHsblin)

ApeHax

be3HanopHble TyHHenu

1 BbINONHAEGTCA Ha KOHTaKTe nopoabl ¢
06[eNKO B BWAe NOMOCTEN, 3anO/IHEHHbIX
(UNbTPYIOWMM  MaTepuasioM:  MecKomM,
rpasuem, LLe6HEM, CTEK/0BaTOM,
LLIaKOBaTOM, NOPUCTbIM 6eTOHOM (CO0PHbLIM
WK MOHOMUTHBIM).  Bsxkywme — ans
nopuctoro  6etoHa  (UEeMeHT,  6UTyM,
MOJIMMEPHbIE CMOJIbI) AOMKHbI Ha3HaYaTbCA
B 3aBMCMMOCTM OT XMMWYECKOro CcocTaBa
rPYHTOBOW BOAbI

2 Pa3wmellaetca B Mnopoge B CrneumanbHbIX
HUwax (WwTpabax, KaHaBax, TpaHLUesX) 1nn
B Mpejenax ceyeHns 064e/KN TYHHens

3 lMpuckanbHble NEHTOYHble LpeHbl
BbIMO/HAIOTCA c “cnosb30BaHNeM
PE3NHOBbIX NeHT nnu TMOKMX

M1acTMaccoBbIX NepdopupoBaHHbIX Tpyo (B
MeCTax KpyTbIX MOBOPOTOB W  M3rnbos
QPeH — ropupoBaHHbIX TPY6), NPUKPLITLIX
LLTaKOBaTHLIM KOBPOM U MPMXKaTbIX K CKasle

CeTKOW,  3aKpersieHHoW  creuuanbHbIMU
aHkepamu. [nd  3aWwyThbl  LWLIAKOBATHOMO
KOBpa OT MEeXaHM4YeCKOro BO3AenCTBUA

OeTOHHOW cMecu (HabpbI3r-6eToHa) ero
CnegyeT  MOKPbIBaTb  X/IOPBUHWU/IOBOM
MAeHKOM

CnnoLHoM gpeHax

YcToiiumBble nopogsl,
XapaKTepu3yemble
YMEPEHHOM
BOZOMPOHULLAEMOCTbHO

BbinonHseTcs B BUAE:

MPOCNoeK U3 (UNLTPYHOLEro MaTepuana
(necok, rpasuii, Lie6eHb, MOPUCTLIA GETOH,
LuS1aKoBaTa, CTeknoBaTa n T.M.),
PacnonoXXeHHbIX MO KOHTAaKTy 064enku ¢
nopoaoi

MoNocTeli MeXay MOPOoAOA W HeHecyllein
(BexkopaTvBHOI) 06/IMLLOBKON

OTKPbITOA HEO6NML0BaHHOW MOBEPXHOCTU
nopozbl
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Twvnbl 4peHaXHbIX CUCTEM
rMAPOTEXHUYECKINX O6nacTb NPUMEHEHMS OcHOBHble Tpe6oBaHMs NPU NPOEKTUPOBAHU
TYHHenel
JpeHax B Buae | 1 Ans pasrpysku | BbinonHseTcs B BMAe OTBEPCTUIA,
pasrpy304HbIX 064eN10K  TyHHenen Ot | pa3bypmBaeMblx B 064eske C 3arnybneHmem
oTBepCcTUin  (KOPOTKMX | faBNeHUs FPYHTOBbLIX | B nopogy Ha 50— 60cm. Tpu Hanmumm
lnypoB) B 00A4efnke | BOA,  OPraHn30BaHHOrO | MET/IIMYECKOA OOMMLIOBKM Pasrpy3oyHble
TYHHeNs MX 0TBOJ4A B MeCTax | OTBEPCTMS PacCBEpP/IMBAOTCA C HEKOTOPbLIM
MOKPbIX MATEH WU Teuyel, | 3arnybneHnem B 6eTOH 064e/KM, NOCe Yero
06Hapy>K1nBaeMbIX BO | 3aBapmBalOTCA B Mpefenax  TONLWMHBI
Bpems aKcnayataumm | 06ML0BKM
TYHHeNs
2 Ons pasrpysKkm
MeTaIMYECKNX
06/IMLOBOK B HaropHbIX
TYHHessAX npu nx
OMOPO>KHEHUM
3 Mpu
Ma/I0MpPOHNLLAEMbIX
CKa/IbHbIX MoOpoaax
Kom6uHMpoBaHHble Mpy pasnuumm ycnosuid | B 3aBUCMMOCTM  OT  Te0/IONNYECKMX,
JpeHaxu NpPUMeHeHNs pasHbIX | FMAPOreosiornyYecKUX YC/IOBUIA, a Takxke
TUMNOB OPEHAKHBIX | KOHCTPYKTUBHBIX OCOGEHHOCTEN TYHHEeNs Ha
cuctem  (cM.  9.5) Ha | pasnMyHbIX €ro y4yacTkax MpUMeHSoTCS
Tpacce TyHHeNs COOTBETCTBYIOLLME  TUMbl  APEHaXKHbIX
CUCTeM

9.11 BbINyCK APeHaXKHOWN BOAbl BHYTPb MMAPOTEXHUYECKMX TYHHENein AonycTum npu
CO6M0AEHNN CNeYOLWNX YCNOBWIA:
BHYTPEHHWIA Hanop B TYHHeNe He MPEeBOCXOAWUT MUHUMa/bHOIO Hamopa FPYHTOBbIX

BOJ;

OTCYTCTBYET OMACHOCTb 3arps3HEHS TPAHCMOPTMPYEMOI N0 TYHHENO BO/bI BPeAHbIMY
NPOAYKTaMV BbILLIENAUYMBAHNS FTOPHBIX MOPOL;

CKOPOCTb BOAbI

BO3HVMKHOBEHUA KaBUTaL NI,
nepepavya nynbCalyMOHHOI0 AaB/IeHNA MOTOKa B APEHaKM HE MPeAcTaBndAeT Ana HUX

0nacHoOCTH,

B TYHHE/IE N KOHCTPYKUWA BbIMYCKOB WCKAKOYakOT BO3MOXXHOCTb

3aMep3aHue Bofbl B TYHHE/e He NPUBOAWT K HapYLLEHMIO paboThl ApeHaXa.

9.12 OTBOA BOAbI HAa [HEBHYH TOBEPXHOCTL CMEAYET MNPOU3BOAUTL HAa YYaCTKK
MECTHOCTM, C KOTOPbIX HEBO3MOXHA MOAMUTKA FPYHTOBLIX BOJ B palioHe APEeHUpPYyemMoro
COOPY>KEHUSA.

Mpy  Ha/mMumm  BCrOMOraTe/lbHbIX — BblpabOTOK,  YCTpauMBaemblX Ha  Mepuof,
CTPOUTENbCTBa, C/eAyeT paccMaTpuBaTb BO3MOXXHOCTb MX WCMNOMNb30BaHWA A1A 0TBOJA
TPYHTOBbLIX BOA,

9.13 C6poc ApeHaXXHOW BOfbl B HMXKEPACMONOXEHHbIE NIACTbl NOPOLbl AOMYCKaeTCs,
€C/ OHW MMEIOT JOCTATOYHYHO MOT/IOWAtoLLY0 CMOCOOHOCTb, U AOMONHUTEIbHAA MOANUTKA
nnacTa He BbI30BET OTpULLATE/NbHbIX MOCeACTBUN (HanpumMep, 3arps3HeHNs NoA3eMHbIX BOJ,
CO03[aHusA Co BpeMeHeM NoAnopa NoL3eMHbIX BOA).
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9.14 OTKayka [peHaXHOW BOAbl HacocaMn [OMYCKAaeTca MNpu  HEBO3MOXXHOCTU
06ecrneyeHns caMOTEYHOM0 OTBOAA UM MEPENYCKa B HMKENeXaLLye nnacTbl.

9.15 MpoponbHbIA NPOUb ApeHaXHbIX U BOLOOTBOAHbIX BbIPAGOTOK PEKOMEHAYyeTCA
Ha3Ha4aTb C TaKMM pPacyeToMm, YToObl BOAA MO HMM CTeKana CaMOTEKOM B MOHMKEHHbIE MeCTa
penbea.

9.16 ¥ nopTasnoB BOAOOTBOAHbLIX (APEHAXHbLIX) TYHHeNen cneayeT npeaycMmaTpuBaThb
3arpaxgeHus ¢ Bopotamu (aeepsiMn) 1 (B HEO6XOAMMBIX Cy4asx) NOMELLEHNS A8 XpaHeHUs
060pya0BaHMs, CBA3AHHOIO C 3KCMnyaTaumein 3TUX TYHHeNeid M MPOBEAEHMEM HaTYPHbIX
Hab/HOAEHWIA.

LleMeHTauus B rmipoTeEXHNYECKNX TYHHENAX

9.17 LieMeHTaUys B rMAPOTEXHUYECKUX TYHHENSX MPOU3BOAMUTCS C LieNbO:

NPOTUBO(MNLTPALIMOHHOIO YNIOTHEHUS TOPHbLIX MOPOA BOKPYT TYHHENs B 30HE
3aaHHOV TNY6VHbI MHBbEKLMM (MPOTMBOMUILTPALMOHHAS LieMeHTaLMS);

YMEHbLLIEHUS TUAPOCTATUYECKOrO [aBMeHMs NMOA3EMHbIX BOA Ha 06AENKY TYHHeNs u
YMeHbLUEHUS (UNbTPALUMOHHBIX MOTEPb BOAbI Yepe3 06AeNKY B OKpYXKatolye TYHHENb
nopoap!;

CO3AaHMs B OMpeaeneHHON 30He BOKPYT TYHHeNst npeaBapuTenbHOro 06XaTtus Mopog
MyTem NPYMEHEHMNS NMOBbILLEHHbIX NHBEKLUMOHHBIX JaBNEHWIA;

NpeaoxXpaHeHns Nopoj, 0T XMMUYECKON 1 MeXaHUYECKOn Cyddosnmn, KOTopble MOryT
Ha6N0AATLCA NPV HANMYMK B NMOPOJAX PACTBOPMUMBIX MUHePaNoB (FUMC, aHTMAPUT, KaMeHHas
CoMb W [p.) VAW MPU HanMuMM Nopof, MNOAJAMOLIMXCS PacTBOPEHWIO, Kak Harpumep,
M3BECTHSIKW, aprNINTbl, FIMHUCTbIE CNaHLIbI.

C MOMOLLbIO MPOTUBO(PMILTPALIMOHHON 3aBECbI, PACMOMOXEHHOW BOKPYT TYHHeEns,
MOXXHO MPAKTUYECKMN NMOHOCTbIO NMPErpaauTb NMyTU ABUXEHUS K HEMY FPYHTOBbIX BO/.

9.18 MpW NPOEKTUPOBAHUM NPOTUBO(UILTPALIMOHHBIX 3aBEC HEOGXOAVMMO YYUTbIBATb,
YTO HaMGOMbLUEE CHVKEHME [AEnpPecCUOHHOW MOBEPXHOCTM MOMYYaeTCss MNPy COBMECTHOM
[EACTBUM 3aBeCbl 1 ApeHaxa. JpeHaX Mpu 3TOM [0/MKEeH pacnonaraTbCs y 3aliviaeMoro
TYHHENS WU MeXAy HUAM 1 3aBECOIA.

9.19 B ruapoTeXHUYECKNX TYHHENAX, CHABXKEHHbIX CUCTEMO ApPeHaXa, CKBaXKWHbI fN1s
LeMeHTaumMu (ecnm  nocnefHss BbIMNOMHSETC MOCne YCTPOICTBA ApeHaXa) [AOMKHbI
pacnonaratbCsi C TaKWM pPacyeToM, 4Tobbl B MpPOLECCE LEMeHTaUuuu 6blna UCKHUYeHa
BO3MOXHOCTb 3a6VBKM [PeHaXa, WM MnpeaycMaTpuBaTbCs BCMOMOTaTeNlbHble 3aliMTHble
3MeMeHTbI, MpefoTBpallalolMe 3abuBKY [ApeHaXa LeMeHTOM. B npolecce LeMeHTauun
PEKOMEHAYETCs MPOMbIBATb APEHAX, EC/IN 3TO NO3BONSOT KOHCTPYKLMN [peHaXa U TYHHENS.
LieMeHTaLMs nocne YCTPOMCTBA ApPeHaXKa MOXKET NPOU3BOANTLCS MPU 0CO60M 060CHOBAHUN.

9.20 Pa6oTbl MO MPOTMBOMUILTPALIMOHHON LieMeHTaUMK CcneayeT BbIMOMHATb [0
MOCTAHOBKW TYHHE/S Nof, Hanop.

9.21 [laBneHne HarHeTaHus Npu BbINOHEHUU NPOTUBOMUNLTPALMOHHOW LieMEeHTaLMK
[O/MKHO Ha3HA4YaTbCs C MPEBbILLIEHUEM [ABMEHMSI TPYHTOBbIX BOf, HabG/odatoLLIErocs BO
BPEMS NPOBeeHNs LIeMEHTaLMOHHbIX PaboT.

9.22 [lonycTumble cpeAHue rpagueHTbl Hamopa J,,, B 30He MPOTUBONNLTPALMOHHON
LleMeHTauuMy B 3aBUCMMOCTU OT nepenaga Hanopa H B 3TO 30He, ee BOAOMNPOHMLAEMOCTH,
XapakKTepu3yemo  yfefbHbIM  BOZOMOrnoweHneM g (M COOTBETCTBYHOLMUM  eMy

KoauymeHToM hunbTpaumn k), cnegyet npuHMMaTb He 60n1ee 3HauYeHWin, NPUBOANMBIX B
Tabnuuge 4.
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MpumeyaHusn

1 [aHHble Tabnmubl 4 OTHOCATCS K LLEMEHTHbIM PacTBOpaM B CKa/lbHOM NOPOJE.

2log  TEPMUMHOM  «30Ha  MPOTUBOPUALTPAUMOHHOM  LEMeHTauumM»  MOHMMaeTCcs  00beM
3aLleMEHTMPOBAHHOI NOPOLb! B Npefenax NPOeKTHOro 04epTaHMsa 30HbI LEeMeHTaLMMN.

3TMog cpefHWM  rpagvMeHTOM  Hamopa MOHMMAETCs  OTHOLUEHWEe MOTepU Hanopa B 30HE
NPOTUBOPUNLTPALMOHHOW LIEMEHTALMW K TONLMHE 3TOI 30HbI.

4 B ueMeHTaUuK, 3aMKHYTOI BOKPYT TYHHENs, MaKCUMa/bHbIA TpafneHT Hamnopa Jy,, Ha BHYTPEHHEM
KOHTYpE 30HbI LIEMEHTALMM pa3peLlaeTcs NPMHMMATL B ABa pasa 00/blue CPeAHero rpagveHTa. MakcuMasbHbIl
rPafueHT OnNpeaensoT Mo opmyne
R
r 1
rge r, R — pagnycbl COOTBETCTBEHHO BHYTPEHHENO U BHELLIHEFO KOHTYpa LieMeHTaL K.

I :%/ In ()

Tabnunuya 4
Mpu obecneyeHnn NAOTHOCTH
(BOZOMPOHMLLAEMOCTH) 30HbI Mpu ko3hpuLmeHTe [l0MyCTUMBIN CPesHHii
H, ™ LieMeHTaLum ¢ yaenbHbIM thunbTpaumu k, FpaavenT J
BO/OMOT/IOLLEHNEM [, I/MUH-M?, m/cyT, He 6onee Aon
He 6onee
Menee 30 0,05 0,05 10
Ot 30 8o 100 0,03 0,03 15
bonee 100 0,01 0,01 20

9.23Ecnn K UeMeHTauuu npeabsBaseTcd TpeboBaHMe 3awmnTbl  004€N0K  OT
arpeccmMBHOrO BO3AEMCTBMS TPYHTOBBLIX BOZ WM 3alUTbl OT (UAbTpauuyM B PacTBOPUMBIX
nopojax, To yaeNbHOoe BOZOMOT/OLLIEHNE He [A0MKHO GbITb 60nee 0,01 N/MUH-M?,

10 Harpy3ku, BO3AeACTBMA 1 UX COYeTaHUS

10.1 Harpysku, BO3[eACTBMA U WX COYeTaHWs MNPUHMMAKOTCA B COOTBETCTBUM
¢ TpeboBaHmamm CIM 58.13330, a Takxke CIM20.13330 1 CIM 14.13330.

10.2 K NOCTOSAHHbIM Harpy3kam 1 BO3AeNCTBUSM OTHOCAT:

ropHOe [iaB/eHue;

BeC 064eNKu;

BO34eMCTBUA NPeABapUTE/IbHOr0 HaNpPsHKEHNS.

10.3 K BpemMeHHbIM ANUTe/IbHbIM Harpy3kam OTHOCAT:

BHYTpeHHee [aB/ieHe BOAbl B TyHHesle Npy HOPMaslbHOM MOAMNOPHOM YPOBHE BOAbI B
BOAOXPaHUNLLE;

[laBneHve NoA3eMHbIX BOA,

10.4 K KpaTKOBpPEMEHHbIM Harpy3kam v BO3[eiCTBUAM OTHOCST:

nynbCcalOHHbIe COCTaBNAIOLMNE AaB/IEHNA NOTOKA BOAbI;

BHYTPEHHee [aBfieHWe BOfAbl, BO3HMKAKOLLEe OT TruUAPaBINYECKOro yaapa npu
HOPMa/IbHOI 3KCNJyaTaummn TYHHenNs;

TeMnepaTypHble KIMMaTUYeCcKme BO3AENCTBUS;

[aBNeHne pacTeopa Ha 064enKy Npu LemeHTaumu;

[iaBNeHve 0T MeXaH13MOB Mpy NMPOV3BOACTBe PaboT.

10.5 K 0cob6bIM Harpyskam 1 BO3A4eCTBMSIM OTHOCST:

CceliCMMYeCKue ¥ B3PbIBHbIE BO3LECTBUS;

BHYTPEHHee [aB/ieHMe BOAbl B TyHHene npu (hOpcrpoBaHHOM MOAMOPHOM YPOBHe B
BOZOXPaHWNLLE NN OT AeACTBUSA rMAPaBIMYECKOro yaapa npu NosHOM copoce Harpysku;
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YCU/INA, BO3HMKAKOLLME BCMEACTBME M3MEHEeHMs TeMnepatypbl, HabyxaHus W ycafku
6eToHa, M0N3y4YeCTU FPYHTOB;

[laBNeHVe pacTBopa Ha CTa/lbHYH0 060/104KY NPU LeMeHTaumu;

[aBNeHne Ha CTaJlbHYH 060/104KY OT CBEXEY/I0KEHHOro 6eTOHa,;

[aBNeHve r’napaBInyecKoro NCnbiTaHnsa (418 CTa/lbHbIX 0060/104eK).

10.6 B cTaTnyeckMx pacyetax TyHHe/IbHbIX O00AeNOK Harpysku W BO3LENCTBMS
Ha1eXNUT NPUHUMATL B CIEAYIOLLIMX COYETAHNAX:

OCHOBHble,  COCTaB/sieMble U3 TMOCTOAHHbIX,  BPEMEHHbIX  (4/MTeNlbHbIX U
KpaTKOBPEMEHHbIX) Harpy3oK 1 BO3LelCTBUIA;

0cobble, COCTaB/MiIsieMble M3 MOCTOSHHBIX, BPEMEHHbIX (4/IUTENbHbIX, HEKOTOPbIX
KpaTKOBPEMEHHbIX) 1 OAHON 13 0CO6bLIX HAarpy3oK 1 BO3LAEACTBUIA.

10.7 Harpysku v BO34eiCTBUSA CrefyeT NpMHUMaTL B Hanbosee HebNaronpuATHbIX, HO
BO3MOXHbIX COYeTaHMAX OTAENbHO AN1F CTPOUTENbHOr0, 3KCMayaTauMOHHONo U PEMOHTHOIO
neprozos.

10.8 KoaththmumeHTbI HAAEXHOCTM NO Harpy3kaMm yr Npu pacyeTe 064e/10K TyHHesel Ha
MPOYHOCTb U YCTONYMBOCTb (NpefesibHble COCTOSHWUSA MEePBOW Tpynnbl) cnefyeT NpUHUMATh
no Tabnuue 5.

Mpy pacuetax nNo npegesibHbIM  COCTOSHUAM  BTOPOA  Fpynnbl  KO3PQULMEHT
HaJe>XHOCTM MO Harpyskam cnefyet NpMHMMaTh paBHbIM 1.

10.9 OnpegeneHne ropHOro [JaBfeHWsA, a TakXe €eCTECTBEHHOro Hanps»XXeHHOro
COCTOAHMSA TPYHTOBOIO MaccuMBa HeobXoAuMMO BbINONHATL cornacHo 10.10 — 10.17 1M Ha
OCHOBaHWUW OMbITa CTPOUTE/NLCTBA U 3KCMNyaTauum TYHHENEN B aHAIOMMYHbLIX WHXEHEPHO-
reoNnornyecknX ycnoBusx.

["OpHOE AaBneHne [OMYyCKaeTCs NPUHUMATb PaBHbIM AaB/IEHUIO, 0Ka3bIBAEMOMY MacCOoM
rpyHTa B 06beMe HapyLLEHHOW 30HbI, ONpeaeieHHON reoPU3NYECKNMN N3MEPEHNAMM.

[ns 6e3HanopHbIX TyHHenen | knacca 1 HanopHbIX TyHHenel | n Il KnaccoB 3HauYeHus
FOPHOro [JaBfieHWs [O/MKHbl OblTb YTOYHEHbl Ha CTagun pabodyeilt [OKYMeHTauuu Ha
OCHOBaHUM HATYpPHbIX WCCNEAOBaHWI Ha y4yacTkaxX C XapaKTepHbIMU  MHXXEHEepPHO-
reo/IorMYeckMMm yCnoBuamu.

Tabnunuyabs
KoappmumeHTt
Harpysku 1 Bo3geinctans HaeXHOCTKM No
Harpyskam ys
BepTvkanbHoe ropHoe asneHue:
OT Beca FpyHTOB Mpwv CBOL006pa3oBaHN 1,5
OT Beca BCeil TONLW rPYHTOB Haj TYHHeNeM UK OT Beca HapyLUEeHHOM 30HbI 1,1 (0,9)
"opu30HTaNbHOE FOPHOEe AaBneHre 1,2 (0,8)
Bec 06aenku 1,2 (0,9)
BHyTpeHHee faBneHune BoApl (C y4ETOM rMApPaBNNYecKoro yaapa) 1,0
[aBneHue:
nybcaLunm NoToka Bogpl 1,2
NoA3eMHbIX BOJ, 1,1(0,9)
pacTeopa npu LemeHTauum 1,2 (1,0
OT MEXaHMN3MOB 1,2

MpurMeuyaHUe— 3HaYeHNs1 KOIPHULMEHTOB HAZEXKHOCTM MO Harpyskam, yKasaHHble B CKOOKaX,
OTHOCATCS K C/lydyasiM, KOraa NPUMEHEHNE MEHbLLErO 3HAUeHWUs! KOA(ULIMEHTOB NPUBOANUT K HEBbLITOAHOMY
Cyyato 3arpy>keHus 06e/K1 TYHHens.
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10.10 HopmaTnBHOe BepTMKa/lbHOE TOpPHOE [JaBfieHne B rpyHTax c¢ f<4 npu
PaccTOSHUN OT KPOB/M BbIPabOTKM [0 AHEBHOW MOBEPXHOCTU 60/bLUE YABOEHHOW BbICOThI
CBOAa 00pyLIeHMs cneayeT NPUHMMATb PaBHbIM AaBNEHMIO, OKa3blBAEMOMY MacCoi FpyHTOB
B 06beme, OrpaHNYeHHOM CBOAOM 06pYLUeHMS. Tpu MeHbLUEM 3arny61eHun TyYHHENS FOpHOoe
AaBneHne NPUHUMAETCA paBHbIM JaBNEHMIO BCE TONLWM FPYHTa Haf HUM.

10.11 HopmaTUBHOE  BEPTUKA/IbHOE  FOPHOE  AaBNeHWEe  Qgm, KH/M?,  npw
CBOL006pa3oBaHMM B FPyHTax € KoapduumeHTOM Kpenoctu f<4 cnepyet onpefenstb no

(hopmyne
Oqn = Bpghq ’ (2)

rae B — KoathtMUMEHT, NPMHUMAEMbIA B 3aBMCMMOCTU OT NposieTa BblpaboTKM b paBHbIM:
0,7 npu b < 55m; 1,0 npu b = 7,5m; mHTepnonsunen mexgy 0,7 n 1,0
npns55<b<75wm;
P — NNOTHOCTb FPYHTa, T/M3;
g =9,81=10 m/c?;
hq — BbICOTa CBOZA 06pYLLUEHUSA, M; ONpesenseTcs no gpopmyne
ho= e
21
bq — MponeT cBofa 06pyLLEHNS, M; ONPeaenseTcs no opmyse
_ o Q.
b, =b+2htg(45 _E) ;

h — BbIcOTa BbIpabOTKM, M;
@ — KXKYLLMIACA Yron BHYTPeHHero TpeHuns (¢ =arctg f).
PacrnipefienieHne BepTUKAIbHOTO TOPHOrO [aB/ieHUs NPUHUMAETCH PaBHOMEPHbLIM MO
NPONeTy TyHHens.
10.12 HopMaTUBHOE BEPTMKA/IbHOE FOPHOE AaBeHue ggn, KH/MZ, B rpyHTax ¢ f=4
crnefyer MNPUHUMATb PaBHbIM  [ABNEHUIO TPYHTOB B 00bEME HapyLUEHHON 30Hbl,
YCTaHOB/IEHHOM MO AaHHbIM HATYPHbIX UCCNEeL0BaHWNIA, @ NPY UX OTCYTCTBUM — MO hopmyre

Ugzn =PBPYN, ©)

rae hqr = kab — rny6uHa HapyLUeHHO 30HblI, M;

Ka — KO3(h(hULUMEHT,  NpUHUMaembli no  Tabavye 6 B 3aBUCMMOCTU
OT TPeLLMHOBATOCTM NMOPOA,
Tabnunuya 6
KoathdmuwmeHT ka npu nopogax
KoathdmumeHT KpenocTu OYeHb CNlaBOTPELLMHOBATbIX cpeaHe- n
rpyHTaf CﬂaﬁoTpeu.WlHOBaTbIX (1 5< M < 5) CU/TIbHOTPELLNHOBATbIX
(Mj<1,5) = (5 <M;<30)

4 0,2 0,25 0,3

Or5m808 0,1 0,2 0,25

10 v 6onee 0,05 0,1 0,15

PacnpeaeneHne BepTUKaIbHOrO FOPHOrO faB/eHMs Mo NPONeTy 064eNKN NPUHUMAETCS
C YYETOM HannacToBaHUs, CUCTEM TPELLMH U APYrMx 0COGEHHOCTEl FPyHTOBOr0 MaccmBa.
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B oueHb cnaboTpewmHOBaTLIX FPyHTaxX Npu ryobrHe HapyLleHHOW 30HbI 6o1ee 1,5 M
HOpMaTMBHOE BEPTUKA/IbHOE TOPHOe [iaB/eHne Jqzn CNefyeT yMeHbLuaTh Ha 20 %.

Mpwn KombaliHOBOI NMPOXOAKe 3HauYeHUne Ka gonyckaetcs yMeHbLaTh Ha 30 %.

10.13 HopmMaTUBHOE FOPU3OHTAa/IbHOE TOPHOE [JaBneHue Jgn, KH/MZ,  cnegyet
onpesensThb:

npu cBogoo6pa3oBaHnN B rpyHTax f < 4 — no hopmyne

_ 20 Py.
g = PY(hy +0,5h)tg” (45 —5), (4)
npy 3arnybieHnn KpPoBM MeHee YABOEHHONM BbICOTbI CBOZA OOPYLUEHWUS B FPyHTaX
c f <4 - no chopmyne (4) ¢ 3aMEHON YNC/IEHHOrO 3Ha4YeHUs hg Ha PacCTOsHME OT KPOB/U
BbIPabOTKMN 0 AHEBHOIN NOBEPXHOCTM.

PacnpefeneHne ropm3oHTaIbHOro ropHOro AaefeHns LO/MKHO OblTb PaBHOMEPHbLIM MO
BbICOTe 06eNKN.

10.14 HopmatuBHoe rOPU30HTa/IbHOE ropHoe  fJaBneHwe B cnabo- n
CpefHeTpewmnHOBaTbIX rpyHTax ¢ f = 4 npw BbICOTE TYHHENA MeHee 6 M [OMYyCKaeTca He
yUunTbIBaTh, @ NPW BbiCOTe Bosiee 6 M — ONpeaenaTb U3 YCNoBUA NpeeibHOr0 paBHOBECUS
OTAE/NbHbIX CKa/IbHbIX 6/10KOB, OTCEYEHHbIX TPELLUHAMMU.

HopmaTVBHOE TOpU3OHTa/IbHOE TOPHOE [aB/ieHWe B CUIbHOTPELUMHOBATLIX FPyHTax
c f = 4 fonyckaeTcs yunTbIBaTh MO hopmysie

G =0.100h . (5)

10.15 Ans BbIpabOTOK rNy60oKOro 3anoxeHus (cebiwe 400 M) ropHOe AaBneHne cnegyet
OrMpefenaTb C Y4YeTOM M/1IaCTUYECKOrO COCTOSIHMS TPYHTOB U APYruX Crneuuiuyeckmx
ABNEHWIA.

Mpy OTCYTCTBMM HeOOXOAMMbIX [AaHHbIX [OMYCKAeTCs Ha HayalbHbIX CTagusx
MPOEKTUPOBaHNA BbIpabOTOK r1y6OKOro 3a/10)KeHnst OnpeAensTb rOpHOe [aB/ieHe Ha OCHOBe
onbiTa CTPOMTENbCTBA TYHHeNeld B aHaIOTUYHBIX  WHXXEHEPHO-Te0/I0NMYECKUX 1
rMApPOreonIornyecknx yCcnoBusx.

10.16 B BbIpaboTKax r/iy60Koro 3anoxeHus, pacnosioXXeHHbIX B FIMHUCTbIX U APYrux
cnabbix rpyHTax ¢ f<4, oka3sblBatOWMX 3HAYMTENbHOE pPaBHOMEPHOe [aBfieHVWe Ha
KOHCTPYKLMIO TYHHeNs, Harpysky Ha 004enky crefyeT OonpefensTb C YYEeTOM OXUAAEMbIX
CMELLEHNIA TpyHTa [0 YCTPOMCTBA BPEMEHHOW Kpenu W MNOAATAMBOCTM 3TOW Kpenu B
cooTBeTCTBMM C TpebosaHuAMM CIM 91.13330, a TakKe NoAaTIMBOCTY CamMOii 06AENKN.

10.17 MNpn pacyeTe 0064€NKM TOPHOE [aB/fieHME HeobXoAuMo onpefendtb Mo
XapakTepuCTUKam rPyHTOB C YY4ETOM YC/IOBMIN aKCMyaTaummn (M3MeHeHUs CBOMCTB MaccuBa
TPYHTOB NPU UX BOLOHACHILLEHWW).

10.18 Mpn  pacuyeTe  00AENOK  HanoOpHbIX  TYHHeNeW,  pacnonaraeMbiX B
BOZOMPOHULIAEMbIX TPYHTaX, BK/OYEHMEe B OAHO COYETaHWe Harpy3oK OT BHYTPEHHEro
[AaBNeHNs  BOAbl WM HAPY)KHOTO  [AaBfEHUs  MOA3EMHbLIX  BOL He  AOMNyCKaeTcs.
B MCKIOUMTENbHBIX Clydasx, Korga BO BCEX BO3MOXHbIX (BKIOYas aBapuwiiHble)
9KCMN/yaTaUMOHHbIX CUTyaLusaxX rapaHTMpOBaHO BCECTOPOHHee paBHOMEPHOE HapyXXHoe
[aBneHne BOAbl HEMOCPeACTBEHHO Ha 064e/Ky, LOMYCKaeTCcA BKIOYaTh B OfHO COYeTaHue C
BHYTPEHHUM [AaBfieHNeM MUHUMa/IbHOE 3HayeHVe HapyXXHOro [aBfeHus NOA3EMHbIX BOA C
KO3(h(OMLMEHTOM HAZEXHOCTU MO Harpyskam, paBHbIM 1.

10.19 [laBneHne nof3emHbIX BOA CnefyeT onpenenatb Npu yCTaHOBMBLUEMCS YpPOBHE
BOAbl B  BOLOXpaHWIMLIE C  YYeTOM  CHWXKEHUS  [aBneHWsa  NOA3eMHbIX  BOf,
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NPeayCMOTPEHHLIMU AN 3TUX Leneil ApeHaXHbIMU YCTPONCTBaMMU U LieMeHTaLUOHHbIMU
3aBecamu.

10.20 Mpy  NPOEKTUPOBaHWM  TUAPOTEXHWUYECKUX TYHHEsNeid, pacrnonaraeMbiX B
MHOTO/IETHEMEP3/IbIX ~ TPYHTaX,  HeOOXOAMMO  YUYMTbIBaTb  B/IMSIHWNE  WU3MEHEHWIA
TeMNepaTypHOro peXxxuma rpyHTOB Ha MX HECYLLYH CMOCOGHOCTb, a TakKXe YCTOMYMBOCTb U
COMPOTUBAAEMOCTb FTPYHTOB BHELLIHMM Harpy3kam.

11 OCHOBHbIE MOIOXEHUS MO pacyeTy 061e/10K

11.1 O6aenkn rnapoTeXHUYECKMX TyHHenel, cornacHo CI158.13330, cneayet
paccunTbIBaTh M0 METOAY NpPeAebHbIX COCTOAHWIA:

Mo Hecyleli CNOCOBHOCTM Ha MPOYHOCTb U B HEOOXOAMMBIX ClydasixX C MPOBEPKOiA
YCTOMYMBOCTU (POPMbI KOHCTPYKL MK (NpesesibHble COCTOSHUA NepBO rpynnbl);

no 06pa30BaHNIO TPeLLMH (TPELLMHOCTOMKOCTH), €CIN TPELLMHbI He JOMYCKAKTCH, Un
MO PacKpbITUIO TPELUWMH, eCNn pacKpbiTMe UX AOonycTUMO MO YC/NOBUAM [0/TOBEYHOCTU
06feNKN  TyHHens, COXPaHHOCTW TPYHTOBOINO MacCuBa, a TakKXe M0 3Ha4YeHuro
(hnNbTPaLMOHHOIO pacxofa Bofbl U3 TyHHeNs (NpeaebHble COCTOAHWUSA BTOPOW rpynnbl).

11.2 CeyeHuns 064enoK No npefefibHbIM - COCTOSAHWMAM MEepBOM M BTOPOW  Fpynn
HeobX0AMMOo paccumTbiBaThb B co0TBETCTBMM cO CIM 41.13330 1 CIM 16.13330.

11.3 Mpwn pacyeTax ceYeHWU TyHHeNbHbIX 00/eN0K HEOOXOAMMO BBOAUTL CrefytoLmne
KOI(PPULNEHTBI:

KO3((MULMEHTbI HaZeXXHOCTM MO HA3HAYEHUIO COOPYXKEHWUS 7y, W COYETaHWIA Harpys3oK

Y\ » NPUHNMaemble cornacHo CI1 58.13330;
KO3((ULMEHT YCNIOBUIA paboTbl y,, MPUHUMAEMBIN [/1 GETOHHBIX, )KeNe306eTOHHbIX 1

CTaneXxene306eToOHHbIX 06/eN0K Mo Tabnuue 7, AN cTaibHbIX 060/104eK — No Tabnuue 8.

11.4 PacyeT 06/4e/10K MO HecyLlel CrocoOOHOCTW CrefyeT BbIMOMHATL HAa BO3MOXHbIE
Hanbosiee HebnaronpuATHbIE OCHOBHbIE M OCOOble COYETaHWs PacyeTHbIX Harpysok c
NMPUMEHEHMEM PaCUETHbIX XapaKTePUCTMK MaTepuanoB 064e/0K.

11.5 PacyeT 06e/10K Mo 06pa3oBaHMIO U PaCKPbITUIO TPELLMH LO/HKEH OCYLLECTBIATLCA
Ha OCHOBHble COYeTaHWs HOPMATMBHbLIX Harpy3ok 6e3 y4yeTa rugpaB/vyeckoro ygapa ¢
NMPUMEHEHVNEM HOPMATUBHbBIX XapaKTepuCcTUK MaTepunaios 064e/0K.

11.6 PacyeT 06[eN0K rMAPOTEXHUYECKUX TYHHENe BceX TUMOB (BKNHOUas (PaCOHHbIe
4acTM KOMOWHMPOBAHHLIX 004eN0K) CnefyeT BbIMOMHATL C YY4eTOM OTMOpa FPYHTOB.
CKnroUeHMst ONYyCKarTCA NPU PacrnonoXeHNN TyHHENEN B CNabblX HEYCTONYMBLIX FPYHTaX.
Mpwn pacrnonoXxeHUn TyHHeNeN Ha rnybuHe MeHee Tpex AMameTpoB (MPOSIETOB) Haf LUEMbIroi
CBOAa [aB/ieHuWe, nepefaBaeMoe Ha FPYHT 064e/IKO TyHHeNns, He [O/DKHO MpeBblaTh
[aB/eHNs, OKa3blBaEMOr0 BCeli Maccoii rpyHTa Haf TYHHENEM.

Tabnuya7
KoathdmumeHT ycnosuii paboTbl Y Mpw
O6p|em(|/| pacyeTe no npenesbHbIM COCTOAHNAM
MepBoi Fpynmbl BTOPOIA rpynnel
BeTOoHHbIe (B TOM UnCe U3 HabPbI3r-6eToHa U 1,0 0,9 (0,75)
NnpeccoBaHHOro 6eToHa)
YKene3o6eTOHHbIE (B TOM YmnC/ie NpeABapuTeIbHO 11 1,3(1,15)
HanpsHKeHHbIe, 13 apMUPOBAHHOI0 HabpbI3r-6eToHa u
Xene30TOPKPETHbIE)
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OkOHYaHue Tabnuupl 7

KoathhmumeHT ycnosuii paboThbl Y Npu

06aenKun pacueTe Mo npeaesibHbIM COCTOAHUAM
MepBoii rpynnbl BTOPOW rpynnbl
Cranexene3obeToHHbIe (NpU pacyeTe Ha BHYTPEHHee 0,9 -
[laBfieHue)

MpumeuyaHune — 3Ha4eHN KOIPMLMEHTOB, yKazaHHble B CKOOKax, cneayeT NpUHUMaTb Npu
KoaththmumeHTe yaenbHoro oTnopa Ko < 2000 H/cm® (200 krc/cm®), B rpyHTax, NoABepKeHHbIX Cyddosum,
BblLLIENAYMBAHNIO, & TaKKe NPy rMapoKapboHATHON LLLENOYHOCTY BOAbI-Cpeabl MeHee 0,25 Mr-aks/n.

Ta6bnunuya 8
KoathdmumeHT ycnosuii paboThbl Ve
[JasneHve Y4aCTKu CTa/bHbIX 060/104€eK MpwW CO4ETaHNN HarpysokK
OCHOBHbIX 0C006bIX
BHyTpeHHee | MpsMble 0,75 (0,9) 1,0(1,1)
PacoHHbIe 371EMeHTbI (KONeHa 1 pa3BeTB/IEHNSA) 0,65 (0,75) 0,8 (0,9)
Hapy»xHoe Bce yyacTku 0,75 0,9

MpumeyvaHunsn

1 3HauyeHMs KO3MLMEHTA Y, YKa3aHHbIE B CKOOKAX, AO/MKHbI MPUHUMATLCS:

a) And  KOMOMHMPOBaHHbIX  00AENOK  C  HapyXXHbIM  MOHOMMTHbIM  )KENe306eTOHOM
(cTanexene306eTOHHBIX);

6) AN KOMOMHMPOBaHHLIX O0OAEN0K C Hapy)XXHbIM MOHOAUTHLIM 6GETOHOM MpPW OJHOBPEMEHHOM
BbIMO/IHEHWU CMIEQYHOLLMX YCOBWIA:

Pui <0,15-102K,;
Pwi < 10’3pghqZ (ncosa+sina),

roe Pwi— BHYTPEHHEE JaB/eHne BOAbl B HAMOPHOM TyHHene, MIMa;
hqg: — KpaTyaiiLLee paccTosiHME OT OCU TYHHENS A0 NOBEPXHOCTU 3eM/IN, M;
u=0,7 — KOIPMOUUMEHT TPEHUA TPYHTA NO TPYHTY;
oL — Yro/l MexK gy HopMaJibto K MOBEPXHOCTU 3eM/IN 1 TOPU3OHTOM, Tpag;
Ko— KO3(h(hULIMEHT YAeNbHOTo 0Tropa rpyHTa, H/cm®, onpeaensemsiii no 11.13;
B) MPW pacyeTe Ha BHYTPEHHee fJaB/eHre, eI OTMOP FPYHTa He YYUTLIBAETCS.

2 Mpyn CMONb30BaHMM KO3MULMEHTA Ve MO AaHHOW Tabnuue KOIMMULMEHT COYETAHUIA HArPY30K Yic
creayeT NPYHUMATh paBHbIM 1.

11.7 PacyeTbl 064€/10K TMAPOTEXHUYECKMX TYHHENel MOryT BbIMONHATLCA MeTOoLamu
CTPOMTENbHON MeEXaHWKW, a TakKe MeToLamy MeXaHWKW CMJOWHOW cpefbl. B nocnegHem
Cnydyae cnefyeT WCMO/Mb30BaTh W3BECTHbIE YWCNEHHbIE METOAbl, MO3BOMAIOLME YYeCTb
C/IOXHOE TeosIorMyecKoe CTPOEHWE OCHOBaHWSA, aHW30TPOMUI0 W HeNWHeliHble CBOMCTBA
FPYHTOBbLIX MaTepnasios.

PacyeT HeoOXOAMMO BbINOMHATL B cooTBeTcTBMM € 10.4 n 10.5 Ha Kaxgoe u3
coueTaHuii Harpy3okK. CnoXKeHue 3nop YCUIWA OT OTAENbHbIX Harpy3oK Ans nofyyeHus
CYMMapHOIA 3aMntopbl He 0MyCKaeTcs.

11.8 BeTOHHbIe 064e/1KN 6e3HANOPHbLIX TYHHENe CnefyeT pacCUnTbIBaTb HAa MPOYHOCTb
B NPeAnosiokeHMn 06pa3oBaHMsi B 06fe/IKe MNIaCTUYECKMX LUAPHUPOB W NPOBEPATb Ha
TPEeLMHOCTONKOCTb NO Npese/ibHbIM COCTOSHUAM BTOPOIA rpynribl.

11.9 MNpwu pacyeTe 064eM10K MO NpeseslbHOMY COCTOSIHUIO BTOPOW Tpynnbl NpeaenbHyo
LUMPWHY PacKpbITUSA TpewwmH 064e/10K HamopHbIX U 6e3HanopHbIX TyHHenen | n 1l knaccos
cnefyeT NpuHMMaTb no Tabnuue 9.
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Ta6bnnya 9
MpefenbHas LWMPKMHA PacKpbITUSA TPELLYH, MM, 13 YCI0BMS
MpagneHT
[lONrOBEYHOCTM GETOHa NpK o
HanopoB COXPaHHOCTM apMaTypbl NpY CyMMapHOii

APOKap6OHATHOM LLENOYHOCTM BObI-Cpefpbl,

BO/bl B MT-5KB//T KOHUeHTpaumu noHos CI' n SO"Mr/n
obaenke Ju
0,25 | 1 | 2nGonee | p[o100 | 200 | 400-1000
HanopHble TYHHeNM 1 He3aTon/IseMble YacTh 6e3HaNOPHbIX TYHHEEN NPU HAIMYUK NOA3EMHBIX BOA
5 0,1 0,18 0,35 0,4 0,35 0,3
50 0,07 0,15 0,32 04 0,35 0,3
300 0,05 0,12 0,23 0,3 0,25 0,2
HesaTonnsemble YacTv 064e/10K 6e3HaMNOPHbIX TYHHeNel NPy OTCYTCTBUM NOA3EMHbIX BOA
- He orpaHnumBaeTcs | 02 | 015 0,1

MpunmeyvyaHnsa

1 Bogoii — cpefoid, onpefenstoLLeii 4oroBeuHOCTb 6eTOHa 1 apMaTypbl B 064e/Ke, SBNAIOTCA:

npu H; > Hy — BOAa BHYTPU TYHHENS;

npu H; < He — nofseMHas Boga.

2 Ans TyHHenei Ill, 1V KnaccoB npefenbHble 3HAYEHUs PacKPbITUA TPewWwWH cnefyeT NpUHUMAaTb
COOTBETCTBEHHO B 1,3 1 1,6 pa3a 60/bLLIMMM, YeM 3HAYEHUS, NPUBEAEHHbIE B TabnuLe, HO He 6onee 0,5 MMm.

11.10 MpagmeHT Hanopa J,, B 064enKax NpYHUMalOT B 3aBMCUMOCTY OT KOIPMULMEHTa
(unbTpaumm k rpyHTa:

Jy =1 npn k <107 cwm/c;

Hi—Ha npu k >1072 cwmlc,

J p—
H hk

rae Hi — BHYTPeHHUIA Hanop Bofpbl, M;
He1 — HANop NoA3eMHbIX BOA, M;
hk — TONWMHA 064eNKK, M.
B uHTepBasie 10~ < k < 1072 3HaueHve J,, OMpefenseTcs MHTepnonsymei.

11.11 Ans 3aTonnsieMblX YacTeid 064eN0K 6e3HanopHbIX TYHHeNeid Mo YCMoBUAM
[ONTOBEYHOCTN 6GEeTOHA W COXPaHHOCTM apMaTypbl LUMPUHA PacKpbITUA TPeWwmMH He
orpaHn4nBaeTcs.

11.12 CtaTyeckne  pacyeTbl  06[€eN0K
TpeLmMHOo06pazoBaHns 1 NIACTUYECKUX AedhopMaLuii:

064enKN  6e3HAMOPHbIX TYHHENel W OMOPOXHEHHbIX HaMoOpHbIX TYHHenel Mo
npegenibHbIM COCTOSHUAM MEPBO M BTOPOW TPYMn paccyMTbIBalOT C YYETOM XXECTKOCTU
BETOHHOrO CeveHns Npu Mogyse ynpyroctu 6eToHa B KOHCTpyKuun E, =0,7E, ;

06[e/IKN HanopHbIX TYHHENEN Ha 3KCMyaTauMOHHble Harpysku Mo npegebHbIM
COCTOSIHASIM MEePBOW rPYMMbl PacCUATLIBAKOT C YYETOM >KECTKOCTM apMaTypHOro CeyeHus
E,=E,.

Mo npefenbHbIM COCTOSAHMAM BTOPOW rpynmnbl 064K HaNOPHbIX TYHHENeR cnepyet
paccunTbIBaTb:

HETPELLMHOCTOMKME — C YYETOM XKECTKOCTU apMaTypHOro cevenus E, =E,;

cnepyet BbIMNO/THATb C YY4ETOM

TPELLMHOCTOMNKME — C YHETOM >KeCTKOCTN 6eTOHHOr0 ceyeHus npu E, =0,7E, .
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11.13 PacueT 064en0K TyHHeNel cnefyeT BbIMOMHATbL C YYETOM B3aMMOAECTBUA X C
FPYHTOBbIM  MaccMBoM.  [ehopMauMOHHble  CBOWCTBA  TFPyHTa  XapaKTepu3ytoTcs
KoappumeHTOM yaensHoro otnopa Ko wanM npviBefeHHbIM  (3PMEKTUBHBIM) MOLYNEM
Aeopmaumm rpyHTta Eq 1 koathmumeHTom MyaccoHa v. MprBeaeHHbIN Moaynb fedopmMaLm
Heo6X0AMMO OnpesenaTb C YY4eTOM HeOLHOPOLHOCTM CBOWCTB FpPyHTa OT eCTECTBEHHbIX U
TEXHOTEHHbIX MPUYNH  (3aKPEensieHne rPYHTOB LEMEHTaumMenn WM MHbIMKU - criocobamu,
MOSBNEHNE HAPYLUEHHOW MPOXOAKOM 30HbI M Ap.). 3HaYeHWs XapaKTepUCTUK TPYHTOB
crneflyeT onpefensitb C y4eTOM UX CBOWCTB MPWU BOAOHACBILEHUN Ha OCHOBaHMWN HaTYyPHbIX
nccnefoBaHmi.

[ns HanopHbIX TYHHENe KPYroBOro O4YepTaHWs, pacrnofiaraemblX B O4HOPOAHbLIX
M30TPOMHbIX TPYHTax, MOLYNb [Jedopmauumm rpyHTa Eq [onyckaetcd onpegenstb no

(hopmyne
E,=Ky(1+v), (6)

rae K, = Kr, — Koa(h(mLMeHT yaenbHOro 0Trnopa rpyHTa, H/cm?;

K — KoahdmumeHT oTropa rpyHTa H/cms;
re — HAPY)KHbI pagnyc 06aeNKu, CM.

[na TyHHenel, pacnonaraeMbiX B aHU30TPOMHbLIX FPyHTax C OTHOLUEHWEM MOLY/ei
AeopMaummn B pasHbIX HanpasneHnsx 6onee 1,4, pacyeTbl HEO6XOAMMO BbIMOJHATL C YHETOM
aHn30TponunNn.

11.14 OethopMaLMOHHbIE XapaKTEPUCTUKK TPYHTOB Ko unm Eq gnd TyHHeneid | un Il
KnaccoB cnefyeT OnpeaenaTb Ha XapaKTepHbIX WHXXEHEPHO-reosIornMyeckmux y4yacTkax no
[aHHbIM HaTYPHbIX WCCNeA0BaHWIA, BbIMOMHEHHBIX METOLOM HaropHbIX BbIPpaboTOK, C
MOMOLLbID  YCTAHOBKW  LEHTPa/ibHOro  HarpyxeHus (YUH) 1 umavHApUYeckoro
rmapasnuyeckoro wramna (LML), a Takke WTammnoB B COYETAHMU C CEMCMOaKYCTUYECKMMM
1 NPECCUOMETPUYECKMMU METOLAMMU.

Onsa TyHHener 11 n 1V KnaccoB HagnexXxunT npeaycMmaTpuBaTh HaTypHble UCCNef0BaHNS
CENCMOaKyCTUYECKUMI U MPECCUOMETPUYECKMMU  MeTofamu.  [lomyckaeTcs — Takxke
MCMO/b30BaTh 3HAYEHNA (PU3NKO-MEXAHNYECKMX XAPaKTEPUCTUK FPYHTOB, BbISB/IEHHbLIX MpU
MPOX0AKe TYHHE/Ne B aHAIOrMYHbIX UHXXEHEPHO-Te0/I0rMYECKUX YCOBUSIX.

11.15 ns  NpOEKTUPOBaHUA  TMAPOTEXHUYECKUX TYHHENeid, pacrnofiaraembiX B
MHOTO/IeTHEMEP3/IbIX TPYHTaX, HEOOXOAMMO OMpefenaTh 3HAYEHUS (PU3NKO-MEXAHNYECKMX
XapaKTEPUCTUK FPYHTOB B MEP3/I0M N Ta/SIOM COCTOAHUSAX.

11.16 Ans npefBapuTeNbHbIX PacyeToB 3HaYeHUA KO3AP(ULMEHTOB YaeNbHOro otnopa
Ko A1 cnaboTpewmHoBaTbIX FPYHTOB [OMYCKaeTca OnpefensTs Mo PUCYHKY 2 WK MO
aHasioram.

MpumeuyaHwne — B oyeHb cnaboTpewmHoBaTbix rpyHTax f <10, a Takke npyu KomO6aliHOBOWA
NpPoXoAKe TYHHens 3HadeHns Ko, NonyyYeHHbIe N0 PUCYHKY 2, crefyeT yBennymsatb Ha 30 %.
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PucyHoK 2 — IM'padmk 3aBMCcMMOCTU KosgmumeHTa K, 0T KosddmumeHTa KpenocTu rpyHTa f
ANt TPELMHOBATbIX FPYHTOB

11.17 B pacuyeTax 06[eN0K TYyHHenel Heob6XOAUMO Y4uuTbIBaTb COBMECTHYH paboTy
BPEMEHHOI Kpenwu ¢ 064eNKOM.

11.18 MNpn Ha3HaYeHUWN pPacUHETHON CXeMbl 0O6AENKN TYHHENs U rPyHTOBOrO0 Maccuea
CleflyeT y4uuTblBaTb MOC/ELOBATENIbHOCTb Pa3paboTKM TFPyHTa W BO3BELEHUA 3/1IEMEHTOB
064enku.

11.19 Mpwv napannenbHOM pacrofioXXeHUN HECKONbKUX TYHHENEN B pacyeTe 064enKun Ha
MPOYHOCTb HEOOXOAMMO YUMTbIBATb U3MEHEHWNS HAMPSHKEHHOrO COCTOAHMS U MPOYHOCTHbIX
CBOWCTB FPYHTOBOr0 MaccuBa, Bbi3BaHHbIX MPOXOAKON COCeAHNX TYHHENEN.

11.20 PacuyeT GETOHHBIX U XeNe300eTOHHbLIX 00[eN0K TYHHENEW Ha TemrnepaTypHble
BO3ZENCTBUA CrefyeT BbINOMHATL NPU PacyeTHON pasHocTU TemnepaTyp 6onee 30°C ¢
Yy4eTOM HabyxaHus 1 NoN3yyecTy 6eTOHa.

11.21 Mpwn pacueTe 064€N0K HaMOPHbIX M GE3HAMOPHbLIX TYHHENEN NPOTMBOAABNEHME
BOAbI B LLIBaX 6ETOHMPOBaHMS U B CEUEHUAX MEX/Y LUBaMWN 6ETOHMPOBaHMWS He YUUTLIBAETCS.

B cyxux © BOAOHACBILEHHbIX, MPaKTUYECKN BOAOMNPOHULIAEMbIX TpPYyHTax C
KoathpuLmeHTOM (unbTpauun Ky < 10 cm/c 1 Hamope noA3eMHbIX BOf, HE MPEBbILLIALLEM
BHYTPEHHWIA Hanop BOAbl B TYHHene, 3HauyeHWe MPOTMBOAAB/IEHNA MOL3EMHbIX BOA Ha
HETPeLLMHOCTONKINE 064eNKM P gonyckaeTtcs onpegensTs Mo opmyse

P:(Hi —JHhk)va

roe J,, — rpagveHT Hamopa B 06/enke, onpegensembiii no 11.10;

hk — TONWWHA 064enKu;

Yt — KO3 (MLMEHT HaZeXXHOCTM NO Harpyskam, nprHMMaeMblil pasHbiM 0,9.

11.22 TonwmHy NOTKa U CTEH TYHHEeNs, MOABEPXXEHHbIX BO3AENCTBUIO BIEKOMbIX W
B3BELLEHHbIX HacoCoB, CneflyeT Ha3HayaTb C yYeTOM BO3MOXKHOCTU UCTUPaHWA.

11.23 Mpy NPOEKTUPOBAHUM BbICOKOHAMOPHbIX BOAOCOPOCHLIX TYHHENe u ux
3aTBOPHbIX Kamep Heob6XOAMMO MPOU3BOAMUTL  CHefytoliMe pacyeTbl, CBs3aHHble C
NMPOTEKaHNEM BbICOKOCKOPOCTHOIO NMOTOKaA:
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Mo 06ecneyYeHnto KaBUTaLMOHHON 6e30MacHOCTY COOPYXKEHUS;

no onpefeneHuo TUAPOANHAMUYECKUX HArpy3oK, XapakTepusyemblX 3HaYeHUEM
OCPefHEHHON  TMAPOAMHAMUYECKOA  Harpys3ku, CTauMOHapHbIX W HecTalMOHapHbIX
NYNbCUPYIOLMX Harpy3oK, CTENeHW pasBUTUS KaBuTauum npu  O6TeKaHUM MOTOKOM
3/1eMEHTOB KOHCTPYKLMIA 1 3aTBOPOB;

MO OLEHKE AMHAMUYECKUX HaNPSXXEHWIA B 3/leMEHTaxX KOHCTPYKLUNN;

3aTBOPOB U CTa/IbHbIX 06/ML0BOK 3aTBOPHbLIX KaMep Ha BbIHOC/IMBOCTb.

11.24 B HanopHbIX TYHHENAX, WMEKLWMX KPyrioe norepeyHoe cedeHne, npwu
OTHOLLUEHUW BHYTPEHHEr0 AaB/eHns K KOaPp@ULMeHTy yaenbHoro otrnopa, P/Ko < 1/7 pacyet
06[e/NKMN Ha MPOYHOCTb Ha AENCTBME BHYTPEHHErO [aB/IEHUA MOXHO He MPOU3BOAUTb, Tak
KaK OHO MOJIHOCTbHO BOCMPUHMMAETCS TPYHTOM MpU YCMOBUWM COBMOLEHUSA TpeboBaHWS
[0CTaTOMHOCTM 3arny6/1IeHNs TYHHeNs.

11.25 Cvnbl TPeHNUA W CUENNeHNs MeXAY TYHHENbHON 064eNKON U rPpyHTOM cnegyet
yuuTbiBaTb B CAly4dadx, KOrga MNPOeKTOM  MpefycMaTpuBalOTCa  MeponpusaTus,
obecneyvBaloLe HafLeXHbI KOHTAKT 06fenKn ¢ rpyHTOM. Mpu 3TOM nepefaBaeMble Ha
FTPYHT KacaTeflbHble HanpsXeHWa He [O/DKHbl MpeBbilaTh MpeaenbHble  CcABuraroLLme
Hanps>KeHna AN rpyHTa.

PacueTbl TYHHenel, pacnonaraeéMbliX B CKa/lbHbIX W MONYCKa/bHbIX MaccuBax,
0CnabfieHHbIX CMCTEMaMKW TPELLWH, CleAyeT, Kak npasusio, NMPoBOAUTL Ha 6ase (hM3nyecku
HENIMHEeNHbIX MOofenieil ¢ y4eToM (pakTopa BpeMeHWU (Peosiormyeckmx CBOWCTB rpyHTOB). B
pacueTax TyHHenieit | knacca ceueHvem 60 M? 1 Gonee HEOGXOAMMO YUMTbIBATL AaHHble 06
N3MEHEHUWN Hanps>KeHHO-A4ehOPMMPOBAHHOIO COCTOAHMSA TPYHTOBOr0 MaccuBa, BbI3BAHHOIO
nocnefoBaTe/lbHOCTbIO NMPOXOAKN BbIPabOTKM 1 BO3BELEHUSA 3/1EMEHTOB 064eNKN.

Mpy 61M3KOM napaineslbHOM PacrofiOXXeHUN HECKOSIbKMX TYHHeNle B pacyeTe
06feNK/ Ha MPOYHOCTb HEOOXOAMMO Y4YMTbIBATb WM3MEHEHUS HAMPSXKEHHOro COCTOSIHWUSA,
MPOYHOCTHBLIX M Ae()OPMaLMOHHBIX CBOWCTB FPYHTOBOr0 MaccuBa, Bbl3BaHHbIE MPOXOAKOM
COCefHNX TYHHEsei.

11.26 Mpn pacueTe 06AENKN TYHHENs Ha CEMCMUYECKME BO3AEWCTBUA AOMYCKaeTCs
BO3MOXXHOCTb BO3HWKHOBEHWSI MECTHbIX OCTaTOYHbIX fedopMaunii  (TPELLMH, CKOJIOB,
CMELLEHWiN), He MPUBOJALLMX K OBPYLUEHWIO YacTeli 06L4eNKM WU He HapyLLarLwWwmx o6LLyo
MPOYHOCTb W YCTOMYMBOCTb KOHCTPYKUMW. YUaCTKM HapylleHus o64enKu nopnexar
BOCCTaHOB/IEHWIO.
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MpunoxeHne A
(pekomeHzyemMoe)

PacueT 06/1eM10K TyHHeneli No npefe/ibHbIM COCTOSIHUSIM NePBOA FPynMbl
npv NpeABapUTe/IbHbIX pacyeTax

A.1 PacyeT 6eTOHHbIX W »ene3006eTOHHbIX 0064e/10K MPOM3BO/IbHOI0 OYEPTaHUS

B pacueTHOV Cxeme, KakK MpaBwno, npefnosnaraeTcs, YTO Harpysku, B TOM 4YMCNE U
roOpHOe faBneHne, 3adaHbl, a OTNOP rPYHTa ONPEeAENnsAeTca KakK peakuma ynpyroro OCHoBaHus.
Bo3MOXXHble MPOCTelLIMe pacyeTHble CXeMbl 00EN0K KaK CTEPXHEBLIX CUCTEM B YNPYroM
cpepe ¢ OAHOCTOPOHHMMU CBA3AMM MOKasaHbl Ha pUCyHKe A.l.

'L'Fl_f:

TENENNEEEREENN)

o]

EEFEEESNEERY

HEEEEEEEEEER'

1

e

EENEEEEEERENE

a

ESEEREEEAEEN

PucyHok A.1 — PacuyeTHble cXxeMbl 064€/10K TyHHesneln
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PacyeT MpOYHOCTU CnefyeT BbIMOMHATL Ha pacyeTHble Harpysku (C  y4yeTom
KO3 pMLMEHTOB HAIEXXHOCTUN MO Harpyskam) B COOTBETCTBMM C TpeboBaHWAMM pasgena 10,
YKeCTKOCTb MPUHMMATb B COOTBETCTBUM C 11.12, KOS((ULMEHTbI OTMoOpa rpyHTa — B
cootseTcTBMM ¢ 11.13 1 11.16.

PacueT ceyeHuii 064eN10K 1 onpejeneHe HeOOXOAMMON NOLWaAN CeYeHNs apmaTypbl
As cnefyet npoussoanTs no CI41.13330.

A.2 PacuyeT cTas1exene306eTOHHbIX, Xe/e300eTOHHbIX, apMUPOBaHHbIX HabpbI3r-
OETOHHbIX W >Xe/1e30TOPKPETHbIX 06[e/10K HamnopHbIX TYHHEsEeN KpPyroBoro
ouepTaHMs Ha HaYa/lbHbIX CTaAMAX NPOEKTMPOBaHWS

Ha Haua/bHbIX CTaAMsX NPOEKTMPOBAHUSA pacyeT HanopHbIX TYHHENEN BbINOMHSAETCS MO
NPUONMXXEHHbIM  (DOPMynaM, KOTOPble Y4YMTbIBAOT TONMbKO BHYTPEHHEe [aB/eHUe,
MOCTOSIHHOE B Mpeaenax ceueHus.

Mnowwaaps ceueHns paboueit apmatypbl As, CM2, Ha 1 CM A/IMHbI TYHHENS:
npn COGNHOAEHNIN YCOBUSA

h, > Y KohiRs (A1)
TicYnPOrEs
onpefenseTca no opmyne
A = InePuili ARy Ko (A2)
YCRS RS ES ’
npu HecobtoaeHnn ycnosus (1) — no thopmyre
As = YnYic Puwifi _ ASS Ry — pghqzre (A.3)

YeR, R, 100y.R

S S
roe p,; —pacyeTHoe BHYTpPEHHee [aBfeHVWe BOAbl C Y4YETOM T[UAPABIMYECKOro yaapa
B Mepvoj, HopMaibHOW akcnyaTauun, Mra;
hy, — PaccTosiHVe OT LUeNbIry CBOAA TYHHENS 0 MOBEPXHOCTM 3eM/, CM;
R, E, — pacueTHOe CONpOTMB/IEHVE apMaTypbl Ha pacTsXKeHue U MOAYyNb YNPYyroctu
apmatypbl, Ma;
A — N/OWafb CEYEHNs CTaNbHO 060/104KM, CM?, Ha 1 CM ANIMHBI TYHHENS;
R, — pacyeTHoe COMpOTUB/EHME CTalbHOW 060/104KM, NpuHUMaemoe no CI 16.13330,

MITa;
Ko — KO3((PULMEHT YenbHOro oTrnopa rpyHTa, H/cm®;
p — NNIOTHOCTb TPYHTa, Kr/cm®;
YerYns Yie — KOIMMPULMEHTBI, NPUHMaeMble cornacHo 11.3.

Ecnm no hopmynam (A.2) unmn (A.3) As < 0 (T. e. pacyeTHOI apmaTypbl He TpebyeTcs
BHYTPEeHHee [aBfieHe BOfAbl MOIHOCTbIO BOCMPUHUMAETCA TPYHTOM), CNnefyeT MpuHMMAaTb
3HayeHne As N0 MMHMMaIbHOMY MPOLIEHTY apMMpPOBaHuUA cornacHo 7.18.
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A.3 PacueT cTa/ibHbIX 0060/104eK KOMOWMHMPOBAHHbLIX 006AENOK C Hapy>XXHbIM
MOHOIMTHbLIM 6ETOHOM

A.3.1 Mapku cTanu A5 CTa/lbHbIX 060/104EK W KOMEL, XXECTKOCTMN CiefyeT MpUHMMaTb
no Tabnuue A.1.

A.3.2 CTanbHble 060/104KM CNefyeT pacCcuMTbiBaTb Ha [AEACTBME BHYTPEHHErO
[aBNeHNs BOAbl B TYHHENE, Hapy)XHOro [aBfieHus MOA3EMHbIX BOA, pacTeopa (npu
LEMEHTALMM) N CBEXEYNOXKEHHOro 6eTOHa C Y4eTOM TeMMepaTypHbIX BO3AENCTBUIA, a Takxke
Ha [elicTBMe COBCTBEHHOrO Beca M Harpy3oK OT MexaHW3MOB Mpy MOHTaxe 060104Ku. Mpn

pacyeTe CTa/IbHbIX 060104eK lD,GVICTBI/IE FOPHOIo AaBfiEHUA HE YUYUTLIBAETCA.

Tabnuya Al
TonwmHa KaTeropus ctanv npu pacyeTHO TemnepaTtype t,
Mapka ctanu rocTt NINCTOBOrO °C

npokara, Mm t=-40 -40>t=-50 | -50>t=-65

Cr3rnc FOCT 14637 10-30 5 - -

FOCT 380

C15Inc FOCT 14637 10-30 2 - -

09rz2 FOCT 19282 10-32 12 - -

09rac FOCT 19282 10-60 12 13 15

10XCH/A, FOCT 19282 10-40 12 13 15

MpnmeyvyaHnsa

1 3HaK «—» 03HayaeT, YTO AaHHYIO MapKy CTa/M NPU YKa3aHHON pacyeTHON TemnepaTtype NpUMeHsTb
He crefyer.

2 Mpun HafnexalleMm TeXHUKO-3KOHOMUYECKOM 060CHOBaHWM [OMYCKAeTCs NMPUMEHSATb CTa/lb ApYrux
MapOK.

KosthuLMeHT HafeXHOCTU MO Harpyske y;, KOIPMUUUEHT HAAEXKHOCTM MO

Ha3HAYeHUIO COOPYXEHUA 7y, W KO3MMPULMEHT YCnosuin paboTbl vy, CnedyeT MPUHUMATbL
cornacHo Tpe6osaHuam 10.8 n 11.3.

MpumeyaHe — 3HaueHne KA ULIMEHTA YCIOBUIA PaboThbl Y, NPUBEAEHBI A/17 pacyeTa CTa/lbHbIX
060/104€eK 6e3 y4eTa MEeCTHbIX HamNpPSXKEHWIA.

A.3.3 PacueT Ha NPOYHOCTb CTa/lbHbIX 060/104eK CneyeT BbINOMHATL N0 hopmyne

R
\/Gi ~6,6,+62 < Y2 (A.4)
n
NPy 3TOM HEO6XOAUMO COB/HAATL YCIOBUA:
R
GXSRYC; o, < E
Yn n

rge o,,c, — HOpMa/ibHble HarMpsHXKeHWsi COOTBETCTBEHHO B MOMEPEYHOM W MPOLOSIbHOM
ceyeHuax obonoukn, MMa;
R — pacyeTHOe conpoTuBneHune, MIMa, NpMHNUMaemMoe NpW pacyeTax Ha BHYTPEHHee

R
[aBNeHVE C y4eTOM OTNopa rpyHTa paBHbIM —%, a NPU pacyeTax Ha BHYTPEHHee
u
[aBneHve 6e3 yyeTa 0TNopa rpyHTa U Ha Hapy>kHoe AaBneHue — Ry;
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R, R, —pacyeTHble COMPOTWBIEHUS CTa/l PACTSHKEHUIO, CXKaTuto, 13rnby, Mrla,

COOTBETCTBEHHO MO BPEMEHHOMY COMPOTUB/IEHVIO W MO MNpesesy TeKY4ecTu,
npuHumMaemsle no CI1 16.13330;
Yy — KO3(DMULMEHT HafleXKHOCTU [/19 3/IEMEHTOB KOHCTPYKLIMIA, PaCCHUTLIBAEMbIX Ha

MPOYHOCTb MO BPEMEHHOMY COMPOTUB/IEHNIO, PaBHbIiA 1,3.
A.3.4 HopmanbHoe HanpskeHune o,, MIMa, B NPOAO/IbHLIX CeYeHWUsX 060M0YKN OT

BHYTPEHHEero fas/ieHns BOAbl CnefyeT onpeaensrtb rno popmynam:
— pwi rm + ar Kor
t+4,33-10°r K, '

(A.5)

z

A€ Pwi — PaC4eTHOE BHYTPEHHee AaBneHne BoAbl, MIMa;
'm — CPEAHWIA pagnyc 060M104KN, CM;
t — TONLMHA CTEHKN 060/10YKK, CM;
ar — pacyeTHbI pagnanbHbIi 3a30p MeXaQy 060/104KO U GETOHOM, CM;
Kor — NPUBEAEHHBIA KO3MMULIMEHT yAeNbHOro oTropa rpyHTa, H/cm®, onpegensembiii no

(hopmyne
1 :
Ko =g— 1 (A-6)
“In-&t 4+ =
Eb rm Ko

e — HapY>XHbIiA pagnyc 6eTOHHON 060MMbI, CM;
Eb — moaynb ynpyroctu 6etoHa, MIMa;
6) Npn OTCYTCTBMM OTNOpPa rPyHTa Un Npu & >4,33-107° %
rm

i
s, =—th' m, (A7)
A.3.5 PacyeTHbIN pagnanbHbliA 3a30p MeXay 060104KON 1 GETOHOM ar, CM, cneayeTt
onpeaensTtb No popmyne
a, =a, +a,,+as, (A.8)

rge a.,,a,,,a,3 — COCTaBNALWNE pPagua/ibHOro 3a3opa COOTBETCTBEHHO OT TEMMNEPATYPHbIX
BO3AEVCTBUIA, YCaKn BETOHA M MOM3YHeCTN FPYHTa, CM.
CocTasnsoLLyto 3a30pa OT TeMnepaTypHbIX BO3AENCTBUIN a., CnedyeT OnpefenaTb no
(hopmyne
8,1 =15,6-107°1, (tyax —tmin )+ (A.9)

rae tmax — HAMOOMbLLIAA TEMMEpPaTypa B TYHHese Npu 3anofHUTeNbHON LieMeHTauum, °C;
tmin — MMHUMa/IbHas TEMNepaTypa BOAbl UMV BO3AyXa B TyHHene, °C.
CocTaBnsitoLLMe 3a30pa OT YCafK1 GETOHA arz M MOM3YHECTU FPYHTA ar3, ONpeaensiemMble
MO AaHHbIM MCCNefoBaHWiA, CNefyeT YunTbiBaTb TOMIbKO MPU pacyeTe Ha 0coOble COYETaHUS
HarpysoKk.
NS NpeBapuTe/bHbIX PaCUeTOB A0MYCKAETCS NPUHMMATD

a, =3-107r_. (A.10)
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A.3.6 HopmanbHoe HanpskeHve o, MIlla, B NPOAJO/bHLIX CEYEHUAX O60M0YKU OT
Hapy>KHOr 0 [laB/ieHNs crefyeT OnpeaensTb no opmyse
Puel,
o, =—¢m0, (A.11)
t
rae P, — pacyeTHoe Hapy)XHoe fgasneHune, Ml a.

A.3.7 HopmanbHoe HanpspbkeHve, MIa, B NOMepeyHOM ceyeHun 0060/10uKM cneayeTt
onpefensTh:
OT TeMnepaTypHbIX BO3LEACTBUIA — MO hopmyne

G,y =—2,52t,, (A12)

rae tq — pacyeTHbI nepenag Temneparyp, °C;
OT CTECHEHUA MonepeyHor aehopmMauum — no opmyne

c,, =0,30,. (A.13)

A.3.8 PacueTHbIli nepenag TemMnepatyp tq cresyet onpegensTb no hopmynam:
Npu NOBbILLEHUN TeMNePaTypbI

ty = trax —to,min» (A.14)
NPV NOHWKEHUMN TeMMepPaTypbl

by = toin — o max» (A.15)
rne tmax'tmin — COOTBETCTBEHHO Hambonbllas W HauMMeHbLUast TeEMnepatypa BOAbl WA

BO34yxa B TyHHene, °C;
— COOTBETCTBEHHO HauMbo/blas M HavMeHbllas Temrepatypa 000/104KK
B nepunog 06eToHMpoBaHus, °C.
A.3.9 MeCTHble HanpsXKeHUs, BO3HUKatOLLMeE B CTa/IbHON 060/104Ke Y pebep XeCcTKOCTH,
a TaKkxe B MecTax rnepenoma (nog yrnom He 6osnee 10°), 4ONycKaeTcst He YUUTLIBATb.
A.3.10 PacyeT Ha YCTOMYMBOCTb CTa/lbHOV 060MOYKM MpU AEACTBUMN HapPY>XXHOMO
AaBneHns p,., Mla, cneayet BbINOMHATL MO (hopMysie

tb,max’tb,min

b, < YeParb (A.16)
Tn
rae p, — KpUTMYeCKoe Hapy)KHoe fasrieHune, MIa;
C — KOahpuLMeHT, NpMHUMaEMbIiA o Tabnmue A.2.

Mpwn Perl. > 2,5 cnefyeT NpUHUMATb
yn

R t
Pyl =, (A.17)

I

rae Ry, — HOPMaTMBHbIN Npeaen TekyyecTn ctanun, Mria.
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Tabnunya A2
Perfm / Ry, 0,5 0,75 1 1,5 2 2,5
4 1 0,9 0,8 0,6 0,5 0,4

A.3.11 KpuTunyeckoe HapyXHoe [aBneHuve Npu OTCYTCTBUW KOJMEL, XEeCTKOCTU U Mpu

I
—>2 (rge | — paccTosHVe MeXay KofbLamu, cM) CneayeT onpefenstb no rpadukam Ha
m

pucyHke A.2. Pa3peluaeTcsi TakKKe B 3TOM C/lyyae BbIMOHATL pacyeT Ha YCTOMYMBOCTbL MO
CTaHAAPTHLIM NMporpaMmMamM Ha OBM.

A.3.12 Kputunueckoe Hapy>xHoe faBneHue p,, Mlla, npy Hannumm Konew, XecTKoCcTu
creflyeT onpeaensTb no opmynam:

npu O,SSLSZ

m
3
t(t )2
Py =0,92E,-| — | , (A.18)
I,
|
npn —<0,5
rm
t] 1 ¢ Y 2
=E. — +0,092| — | n2|1+= ||, A.19
pcr srm nvzvmz [mJ w( m} ( )

rae Es —mopynb ynpyroctu ctann, Mrla;
Nw — YMCNO BOJH, 06pa3yoLMXca Npu CMATUN 060/104KM, NOABUPAEMOE TaKuM 06pa3omMm,

4TOObI MOMYYNTb MAHUMASIBHOE 3HAYEHNE Py, ;

n,| ?
m:1+(ij .
yio{
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P MIa (krefem) 2o MIa (greiem ) £ MIa (krefem )
T 3.5(35

3,0 (30) 3.0 (30) 3.0 30y
i 11 i
2,5 (25) 25(25) - =3 (I, 00 kre/em”
o £ . . | R =450 MTTa (4300 krefous)
H R, =230 MIa (2300 xrefes’) 1 R, =310 MITa (3100 kreiew’) M " : -
2.0 (20) T 20420 2.0 (200
T b
-i- i 4 s Ty god H_r][]-l':l:]'
15 (15) 100 =0 5015 PO 2= s sy R
T2 6 10 T 123610 . 12 3 6 10
A0y 0 A TNR sain e
1.0 (10) FH T 1010y GRS LO(10yrm P ane
H Pt ERRNIN:] Faiill ! -
I 1 {1 4 I ; Al J- t ]
T i !
0.5 (5} b b U T ||:;|._:'|5| / !‘; 1 . T TT11 ”,:l |'1|‘ 11 -1 L {yam
TR . Ii. iy 3 T I_ Tt | 'I 1] ] 4 bbb dman
T : BEIBTRDIBIAR AR AR T
o R TR AT L TN

s e T g P s i e
30 T3 100 125 150 175200 225r,ftem 50 75100 125 150 175200 225, /tem 50 75 100 125 130 175 200 225 jreu

(Ryn — HOpMaTVBHOE COMPOTMB/IEHNE NO Npejeny TekyvecTn ctanu, MIMa;
ar — pacyeTHbIN paguasibHbIiA 3a30p MEXAY CTEHKO 060/104KN U GETOHOM, CM;
I'm — CPEAHWIA pagnyc 060104KHM, CM; t — TO/LLMHA CTEHKM 060/104KN, CM)

PucyHoK A.2 — TpathKm 3aBUCUMOCTU KPUTUYECKOTO HAPYXXHOTO AiaBfieHnst P, OT
OTHOCUTENbHOW TONMLWMHBI CTEHKM I, /T

A.3.13 Konbua >»ecTKOCTU HaLMEXUT MNPOEKTMPOBaTb MUHUMAILHOTO MOMNEpPeyHoro
CeyeHus C LeNibio YMeHbLLEHWNS rabapnToB BbITIOMKM.

PekomeHAyeTCs npefycmaTpyBaTb aHKepPOBKY KOJeL, XecTKOCTU B 6eToHe. B cnydae
HEBO3MOXXHOCTM aHKEpPOBKM pacyeT KoJbLa XEeCTKOCTM MPsAMOYro/sibHOro MonepeyHoro
CeyeHuns cnefyeT NPOU3BOANTL MO hopmyre

pWeIS rm yr yr ES ar
Puelshm [, Ve |, Y58
A [ f Xj 2

r r
rfe yr — PacCTosHMEe OT LEHTpa TSKECTW CEYeHUs KO/bla [0 Hambonee YAafeHHOro
BOJIOKHa, CM;
¥ — KO3(hhMuMeHT, onpeaensiemMblii Mo rpaguky Ha pucyHke A.3 B 3aBMCUMOCTM

OT 3HAYEHWIA:

. (A.20)

Prel = Vo Pe 5 ; (A.21)
t J
E.|0,002| — | +-&
et (I’mj rr?’I

Arg = % , (A.22)
a + PuelsinlrYn

" Y EA
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r.,A,J, —COOTBETCTBEHHO PAAMyC LIEHTPaIbHOW OCK, CM, MAOWajb, CM%, N MOMEHT
MHEPLMW MOMEPEYHOro CeYeHUs KOMbL@ C MPUCOEAUHEHHLIM MOSICKOM
LAMHOI | =1,56./r.t +t,, cMm®;

ao = 0,0025rm — HaYaNbHOE OTCTYM/IEHNe paguyca KonbLa OT TEOPETUYECKOTO.
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MpunnoxkeHne b
(pekomeHzyemMoe)

PacueT 061e/10K TyHHeeil No NpefesibHbIM COCTOSAHUSIM BTOPOWM rpynnbl
npuv NpeaBapuTeNbHbIX pacyeTax

B.1 PacueT 6eTOHHbIX 1 Xene306eTOHHbIX 064e/10K NPON3BO/IbHOIO OUYepTaHWs

Pacyer cnegyeT BbINOMHATL Ha OCHOBHOE COYeTaHWe HOPMATWUBHbLIX Harpy3oK B
cooTBeTcTBUM C pasgenamu 10 n 11 ¢ y4eToM KO3ahdmumMeHTa OTNopa rpyHTa, YKECTKOCTb
CeYeHNs NPUHUMAETCA cornacHo 11.12.

Mo nony4yeHHbIM yCUnuam (M3rnbaroLimini MOMEHT U HOpPMasibHas cuna) HeobXxoAMMO
BbIMO/IHUTb PacyeT Mo 06pa3oBaHMI0 1 PACKPbITUIO TPELLUH.

TpewmHocToVKMe 064e/KK, NPOEKTUPYEMbIe 418 YCNOBWIA, OTBevatowmx 7.15, cnegyet
nposepATb no CI141.13330.

6.2 PacyeT TPELUMHOCTOMKUX GETOHHbIX U XXes1e306eTOHHbIX 064e/10K HaMOPHbIX
TYHHesel KPyroBoro o4epTaHUs Ha HavaslbHbIX CTaguaX NPOeKTUPOBaHUSA

TonwmHy o6aenku hg, cm, cnegyeT BbIYMCNATL MO POpMy/am:
npy KoathduLyeHTe yaenbHOro oTrnopa rpyHTa Ko < 2000 H/cm®

.

i Pwin _ﬁ} (5 1)
1+30“(Y0Rbtn Ey '

btn

hk:

rae pyin — HOPMAaTUBHOE BHYTPEHHEe AasnieHne Bogbl, MMa;
E, —Mogynb ynpyroctu matepuasa 064e/ku1, NpUHUMaemblil pasHbiM 0,7 Ep, MIMa;
R, — HOPMaTVIBHOE COMPOTUB/IEHNE MaTepuaia 064e/KN Ha PacTsXeHue, NPUHYMaemoe

no CI 63.13330 B COOTBETCTBUU C KIaccom 6etoHa, MIa;
L — KO3 (hMUMEHT apMUPOBaHUSA CEYEHNS;

B OY€Hb CNabOTPeLLMHOBATLIX TPYHTaX Npu K, >2000 H/cm?
f ( Pwin — Kog)

30 ’
YeRom (1+ R“]+ K&

btn

h, = (5.2)

rae €=0,25-10""y, Ry, 19(0,05K, +10).

6.3 PacueT TPeLIMHOCTONKIMX 06e/10K 13 HAOPbI3r-6eTOHA HA BHELLIHEE AaB/IEHME
TONWMHY HecylmMx 064enoK u3 Habpbi3r-6eToHa hy, M, cnefyeT onpeaenstb nNo

(hopmyne
_l’_
h, =0,35a M, (6.3)
YcRbtn
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re gq;n — HOPMaTVBHOE 3HAYeHWe BEPTUKAIbHOTO FopHOro AasneHus (cm. 10.12), Mrla.
Mpy cneunasbHOM 0O60CHOBaHWW [OMYCKAEeTCs OMpefensiTb ropHoe AaB/ieHne w3
YCNoBUA 06beMa BO3MOXXHOI0 BblBa/la MEXAY aHKepamu;
Pye — OCTATOYHOE TUAPOCTATUYECKOE [aBfieHWe BOAbl C YYETOM CHUDKEHWUSA YPOBHA
NOA3EMHbIX BOZ, APeHaXKHbIMU UK ApYTUMKU MeponpuaTuamn, Mia;
R, — HOPMaTVBHOE COMPOTMB/IEHNE HAOPLI3r-6eTOHA Ha OCEBOE PaCTSXEeHWe npu
MPOEKTHOM Kracce 6eTOHa, ornpeaenseMoM Nno NPOYHOCTM Ha pacTshkeHne, MIMa;
Yo — KO3(PULMEHT YyCnoBUIA paboTbl, MPUHMMAEMbIA pPaBHbIM A4S apMUPOBAHHON
o6aenku — 1, ana HeapmmupoBaHHoOW — 0,6;
a—Lar aHkepos B MPOAO/ILHOM W MOMEepPeYHOM HanpaBneHUAX, NPUHUMAEMbIV

HauMeHbLUMM (HO He MeHee 1 M) UCXOAS 13 YC/IOBWIA:
a) 06pa3oBaHuns rPYHTOBOrO CBOAA — Mo hopmyse

k
a:Ia—%(léﬁb), (6.4)

rae |, =hy +1y — ANvHa aHkepoB, M;
hg — Fy61Ha HapyLLeHHOM 30HbI, M (cM. 10.12);

|2 — rNy6UHa 3aeNKn aHKepOoB 3a NPeAe/bl HapyLIEHHON 30HbI, MPUHUMaeMas

paBHoi 0,5 - 0,7 m;

b — nponeTt BbIPabOTKK, M;

C — CLensieHne rpyHTa, NPUHNUMaeMoe MO LaHHbIM HATYPHbIX UCCeLOBaHNUM;
il npesBapuTenbHbIX pacyeToB  [OMycKaeTcs NpUHUMaTb
¢ =0,03f, MIMa;

k, — KoaththnumeHT, pasHbln 0,2 — 0,25 ana BbIpabOTOK | (HOPMbI CeveHms

n 0,25 - 0,3 — and octanbHbIX hopM ceveHuns (CM. PUCYHOK 1);
6) YCTOMUMBOCTM FPYHTOB MEXAY aHKepaMu — Mo hopmyre
3 ngn

B) NMPOYHOCTY 3aKpen/eHns aHKepa — no opmyne
N

a= a_ (B.6)
pgh,

rae Na — HecyLas crnoco6HOCTb aHKepa, paBHas [1a >Kee306eTOHHbIX aHKEPOB MPOYHOCTY
CTEP>KHA aHKepa Ha pa3pbIB, 419 0CTa/IbHbIX aHKepoB — 80-100 kH;
p — NNOTHOCTb FPYHTa, Kr/cm®,

5.4 PacueT LIMPUHbI PAacKpbITUS TPELWMH B GETOHHbIX 064eNKax HaropHbIX
TYHHe/Nel KpyroBoro ovepTaHums

LLnpHa packpbiTUS  TPEWWH ace, MM, B OETOHHbIX 06feNnKax TyHHens,
npesycMaTpuBaeMblX B OAHOPOAHbLIX TPELMHOBATLIX TFPYHTaX WM APYrMX FpyHTax,
YKPEn/ieHHbIX LieMeHTaLMei, 4o/MmKHa onpeaensTbes no gopmyne
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a,,, =100c, F:évi" , (B.7)

0

rge c,, = 0,28+ 625% <1,

0

B.5 PacueT LWMPUHBbI PacKpPbITUS TPELMH B Kesle300eTOHHbIX  064enKax
HarnopHbIX 1 6e3HAMOPHbIX TYHHENEN

LLIMpWHY pacKpbITUS TPELMH acrc, MM, B YKENe306eTOHHbIX 06AeNKax HamopHbIX M
Ge3HanopHbIX TYHHENel cneayeT paccunTLIBaTh MO hopmyne

e = opn 770 7,7(4-1000)d, (5.8)

S

rae o — KOAPMUUUEHT, YUUTLIBAIOWMIA BMSHWE TPELUMHOBATOCTU CKa/lbHOTO TPYHTA,
C/IOXXEHHOro 1”3 6/I0KOB, W MNPUHMMaEMblii B  3aBUCUMOCTU OT  MOAYNS
TpewmHosatoct  M; ta=1 npu M; 25; a=2npu M; <1. B wHTepsane

1<M; <5 3HayeHus o NpPUHMMAtOTCA NHTEepnonaumen;

B — KO3(D(MUMEHT, NPUHUMAEMbIA A1 LUEHTPalbHO- M BHELEHTPEHHO pPacTAHYTbIX
3NEMEHTOB — 1,2, 47151 BHELLEHTPEHHO CXaTbIX U U3rnbaeMbIX 31EMEHTOB — 1;

N — KO3PMUUMEHT, NPUHMMAEMbI PaBHbIM MPU CTEPXKHEBOIN apMaType Nepuoanyeckoro
npoguns — 1, npu rnagkon apmarype — 1,4;

O, — HanpshkeHve B pacTAHYTON apmaType 6e3 yyeTa CONpOTUB/IEHNA 6ETOHA PACTAHYTO
30HbI ceveHus, Mla;

Oy, — HaYa/lbHOE pacTAr1BaoLLiee HampsikeHWe B apmaType OT HabyxaHus GeToHa: 4/ia
KOHCTPYKUMWIA, HaxofAawmxcs B BOAe, o, =20 MIla; Ana  KOHCTPYKLUMNA,
NOABEPXEHHbIX ANNTENIbHOMY BbICbIXaHWIO, B TOM 4Yu1C/ie BO BPeMs CTPOUTE/NbCTBA,
Gso = 0;

A

1 — KO3(ULMEHT apMMPOBaHIS CEUEHUS!, MPUHUMAEMbI PaBHbIM L =oh HO He 6onee

0,02 (3gecb As — HeobxogMmas nsowadb CeyeHWs apmaTypbl, onpefensemas
COrNacHoO NPUNOXKEHUIO A Uv NpPUHXMaeMas B COOTBETCTBUM C 7.18);

d — anameTp CTePXKHe apMaTypbl, MM.

HanpspkeHunsa B pacTaHyTOM apMatype o, MIa, crefyet onpeaensaTs no opmynam:

ansa N3rnbaeMblX 3/1EMEHTOB

o, = o, (6.9)
Az
[1191 LLEHTPa/IbHO PaCTAHYTbIX 3/1eMEHTOB
o, =n (5.10)
A
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ONA BHELUEHTPEHHO PaCTAHYTLIX N BHELLEHTPEHHO CXKaTbIX 3/IEMEHTOB

N, (e +2)

oy=—————"7,
Az
rae Mn, Nn — HOpMaTUBHbIE U3rMbatoLLMiA MOMEHT U NPOAO/IbHOE YCU/INE COOTBETCTBEHHO;
Z — NNeY0 BHYTPEHHel napbl Cu/1, NPUHMMaEMOoe Mo pe3y/ibTaTam pacyeta ceyeHus
Ha NPOYHOCTb.

OnpefensemMas pacyeTOM LUMPUHA PaCKpbITUS TPewuH [o/mMKHa OblTb He 6oree

3HaYeHWI, NpMBeAEHHbIX B Tabnuue 9.

MpumeuyaHwue- B gopvyne (b.11) 3HaK «+» MNPUHUMAETCS NPU BHELEHTPEHHOM PaCTSHKEHWN,
3HaK «—» — NPW BHELIEHTPEHHOM CXaTuw.

(5.11)
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MpunoxkeHne B
(pekomeHzyemMoe)

PacueTt (',pI/II'IpraLI,I/IOH HOIro pacxoga Bogbl N3 HANOPHOro TyHHeNA

B.1 [lonycTMMOCTb (hu/IbTPaLMOHHOIO pacxoaa Bogbl Q, n1/cXcMm, OTHECEHHOro K 10 m
PasHOCTM BHYTPEHHErO 1 BHELLIHETO HaropoB BOAbI, HAA/IEXMUT ONpeaensiTs o opmyrne

1
74_7
K kM;

Crc’ crc

< Quym2mr, -107, (B.1)

rae Kere — KO3PMULIMEHT BOAOMPOHMLIAEMOCTM TPELLMH B 06e/Ke (pacxog Bogpl, cM3/c uepes
1 cM TpewmHbI, Npu rpagrMeHTe Hanopa, paBHOM 1), onpeaensembiii no opmyne

3 .
kcrc = Qgre s (B.2)
Nerc — KOMYECTBO  TPELWMH B 06[enKe: BGETOHHOM nNere = 0,0628re; ene306eTOHHOM
_ 2nr,8u
crc d 1

Q — KO3(h(MUMEHT apMUPOBaHUSA CeYeHNS 064ENKN;
d — AmameTp apmarypsbl, CMm;
Fe — HAPYXXHbIN pagnyc 064enku, cM;
K — KO3(h(hMUMeHT ubTpaLmmn rpyHTa, cM/c;
Mt — MOLY/b  (POPMbI, XapaKTepPU3YIOLLMIA TFeOMETPUYECKOE COOTHOLLUEHWE MEXAY
3/leMeHTaMM 30Hbl UNbTPaLMKn 1 onpeaenseMblil o opmyrne

M, =2 (B.3)

re —paguyc o6nactu unbTpauuW, NPUHUMAEMble MO OMbITHBIM JaHHbIM, a NpU KX

OTCYTCTBMW — paBHbIM [BONHOI INy6UHE 3a/10)KEHNS TYHHENS, CM;

Q,gm — AOMNycKaemoe 3HayeHne PUALTPALMOHHOIO pacxoda BOAbl, OTHECEHHOE K efuHULe
Pa3HOCTU BHYTPEHHEr0 W HapYXXHOrO [aBfeHWiA U OnpefensieMoe Ha OCHOBaHUW
TEXHUKO-3KOHOMUYECKMX pacyeToB. [18 NpefBapuTeNibHbIX PacyeToB AOMyCKaeTcs
npuHUMaTh: Q.4 = 1n/c Ha 1000 M?NOBEPXHOCTM TYHHENs Ha Kaxable 10 M
pa3HOCTM HamnopoB — MNPV PasHOCTU BHYTPEHHEro W Hapy>kHoro Hanopos 100 m
n mMeHee; Q. OT 0,3 40 0,5 n/c Ha 1000 M? NOBEPXHOCTM TyHHENs Ha Kaxable 10 M
PasHOCTM HamMopoB — MNPV pPa3sHOCTU BHYTPEHHEro W HapyXXHOro Harnopos
cBbiwe 100 m.

B.2 AGCOMOTHOE 3HaYeHVe (UNLTPALMOHHOIO pacxoda BoAbl U3 TyHHens Q4. , N/c,
cnepyeT onpeaenaTb no popmyne
Ql (Hi - He)
Qps=——"""7, (B.4)
abs 10

rge | — AnivHa TyHHens, cw.

B.3 0na CHWKeHUA (uUIbTpauuMoOHHOrO pacxofa BOAbl W3 TyHHens crepyet
npegycMaTpuBaTb NPUMeEHeHMe cneLmanbHbIX NOKPbITUA HA OCHOBE MOIMMEPHbIX BSXKYLLMX

MaTepranos, YKPenuTebHY0 LIeMEeHTaLMIO U ApYrve KOHCTPYKTUBHbIE MePONpPUATUS.
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MpunoxxeHwe I
(cnpaBo4Hoe)

OcCHoOBHbIe 6yKBeHHbIe 0603Ha4veHns

OCHOBHbIe XapaKTepUCTUKN FPYHTOB

f — Ko3ath(hMLMeHT KpenocTu;
K — KoaduumeHT oTnopa;
Ko — KO3(PULUMEHT yaenbHOro 0Tnopa;
Ki — KOapuUMeHT runbTpaumm;
Eq — moaynb fedopmaunu;
V. — KO3(h(MuMeHT MNyaccoHa;
¢ — KaXyLiMIAca yron BHYTPEHHErO TPEHUS;
C — CUeneHve rpyHTa;
P — NNOTHOCTb FPYHTa;

M, — MOZAy/b TPeLMHOBATOCTH;
U — HOPMaTWBHOE BEPTUKabHOE FOPHOE JaB/ieHue;
Ogn — HOPMaTVBHOE rOpU3OHTaNbHOE FOPHOE AaB/NeHME;
h, — BbICOTa CBOAA 06pyLLEHUS;
b, — MPoneT ceoja 06pyLUEHNS;
hg — rny6uHa HapyLLUEHHOM 30Hbl;
hy, — BbICOTA TONLM FPYHTa Haj TYHHENEM.
Harpysku n Bo3aencTBus, yecuamsa oT HUX
M,,N, — HOPMaTWBHbIE N3rMOAIOLLMIA MOMEHT N HOPMa/IbHAA CUNa;
H, — BHYTPEHHWii Hanop BOApbI;
H, — Hanop noa3emHbIX BOA;
H, — TFapaHTVPOBaHHbI Hanop NOA3EMHbIX BOA,
Pye — HapyXHOE AaBneHue;
Py — KPUTUYECKOe HapyXHOoe [jaBNeHue;
p,i — PacueTHoe BHyTpeHHee AaBNieHue BOAbI;
Pyin — HOPMaTMBHOE BHYTPEHHee AaB/ieHne BOAbl.
XapaKTepucTuka matepumanons
E, — MOAYyNb yNpyrocty 064eNKu;
E, — MOAyNb ynpyroctu GeTOHa;
E, — MoZAynb ynpyroctv apmatypbl;
R, — PacueTHoe COMpOTWB/IEHNE apMaTypbl PACTSXKEHNIO;
R,, — HOpPMaTMBHOE COMPOTMB/IEHe MO Npe/eny TeKy4ecTu CTau;
R, R, — pacyeTHOe ConpoTuB/eHe CTa/IbHOV 060/104KN PacTSXKEHMIO, CKATUIO U U3rNBY

COOTBETCTBEHHO MO BPEMEHHOMY COMPOTUB/IEHNIO U NO NPeaeny TeKYUeCTu;
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HOpMaTuBHOE COMpPOTUBNEHNE 6eToHa PacCTAXEHUIO;
pac4yeTHOE cornpoTmBIeHNE H8.6pb|3|'-6€TOHa 0CEBOMY PaACTAXKEHUIO;
pac4HeTHOE COMPOTUBAEHNE PACTAXEHUIO CTEPXKHA aHKepa.

["eomMeTpUYeCKne XapaKTEPUCTUKN

BbICOTa BbIPaboTKM;

nposneT (LWMpNHA) BbIPaboTKK;

TONWMHA 064e/1KK;

TO/ILLMHA NOKPbITUA HAOPbI3r-6eTOHE,;

BHYTPEHHWIA paanyc 064eNKu;

Hapy)XHbIl paguyc 064enKu;

CpeaHuiA pagnyc 060M104YKN;

paguyc LeHTpanbHOM ocu;

TOANLLMHA CTa/IbHOW 060/104KM;

NNoLWaab CeveHms apmartypsl;

paboyast BbICOTa CEYEHUS,

paccTosiHMe OT PaBHOAEMCTBYHOLLEN YCUNIA B CXKaTOl apMaType A0 G/vKaiLueit
rpaHn CeYeHNs;

pacCTosiHWe OT LieHTpa TSHXKECTW NIOLAAN CEYEHUS COOTBETCTBEHHO PACTAHYTOM
1 CXKaToi apmaTypbl A0 NPOAO/bHOM CUMbI;

KO3(D(hULMEHT apMUPOBAHNS CEUEHNS;

AVameTp aHKepa;

nnowanp;

naowanb Ce4YeHNs CTaslbHOW 060N0YKN;

MOMEHT MHEepLMMN MOMepeyHOro ce4eHns KonbLa ¢ NPUCoeLMHEHHbIM NMOACKOM.

KosthgpmumeHTsl

KO3(h(hMLMEHT HaEeXHOCTM MO HarpysKkam,;
KOI(PPULMEHT HALEXXHOCTM NO Ha3HAYEHNIO COOPYXKEHUS;

KO3(h(hMLMEHT COUETaHUIA Harpy3oK;
KO3 UL MEHT yCioBKiA paboTbl.
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YK 624.196(083.74) OKC 93.160

KntoueBble CMoBa: FMAPOTEXHUYECKME TYHHENM, KNaccbl TYHHENeR, Tpacca, morepeyHoe
CeueHve, KOHCTPYKUMM TYHHENei, MexaHudyeckoe o6opyaoBaHue, 064enKa, [ApeHax,
LleMeHTaLIMs, Harpy3Ki, OCHOBHBbIE MOIOXKEHMS MO pacyeTy, NpeaeNbHble COCTOSHUS
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