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Mpegucnosue

Llenn w npuHuunbl craHgaptusaumm B Poccuiickon depepauun yctaHoBneHsl denepanbHbiM
3aKkoHoM oT 27 aekabps 2002 r. Ne 184-03 «O TexHu4eckoM perynuposaHumM», a NpaBuna paspaborku —
noctaHosneHneM [pasutensctBa Poccuiickon ®epepaunn ot 19 Hosbpa 2008 r. Ne 858 «O nopsiake
pa3paboTku 1 YyTBEpXAEeHUS CBOAOB NpaBumn».

CBepeHuns o0 cBOAE NpaBun
1 UCNONHUTENN — OAO «BHUWUF um. B.E. Bepeneesa»
2 BHECEH TexHu4eckum KOMUTETOM Mo cTaHgapTiaauum TK 465 «CTpoutenbCcTBo»

3MNOArOTOBNEH « ytBepxaeHwio [lenapTaMeHTOM  apxuTekTypbl, CTpouTenbCTBa W
rpagoCcTpoOMTENBLHON NONUTUKK

4 YTBEPXOEH npukasom MunuctepctBa pernoHanbHoro passutua Poccuiickoit ®depnepaumm
(Munperuon Poccuu) ot 30 uioHs 2012 r. Ne 268 u seegeH B aeiicTeune ¢ 1 aueapsa 2013 r.

5 BAPETUCTPUPOBAH ®epepanbHblM  areHTCTBOM N0 TEXHWUYECKOMY PErynupoBaHuio  #
metponorum  (PocctaHaapT). MNepecmorp  CM 102.13330.2011 «CHulMN 2.06.09-84  TyHHenwu
rMAPOTEXHUYECKUE»

WHgbopmayusa 06 usMeHeHusx K Hacmoswemy ceoly npasun nybnukyemcs 8 exezo0HO u30aeacMoM
UHGOPMAUUOHHOM yKasamene «HayuoHanbHble cmaHOapmbl», & meKcm U3MeHeHuli U ronpasoKk — @
eXeMecayHo u30asaeMbix UHGOPMAUUOHHbIX ykazamenax «HayuowaneHbie cman@apmel». B criyvae
nepecMompa (3aMeHbl) ufiu OMmMeHbl Hacmosawezo ceoda npasun coomsemcmsyrowee ysedomneHue 6ydem
onybnukoeaHo 8 eXeMmecsiyHO u30asaeMoM UHGHOPMAUUOHHOM ykasamene «HayuoHanbHbie cmaHOapmbi».
Coomeemcmeyiowas uHgopmayus, yeedoMIeHUe U MEKCMblI pasMewamecs makke e uHgOPMaUUOHHO
cucmeme obuie2o none3ogaHusi — Ha oguyuansHom calime paspabomuuka (MuupezuoH Poccuu) e cemu
NumepHem
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pacnpocTpaHeH B KavyecTse oduumanbHoro UsnaHus Ha Tepputopun Poccuiickoi degepaunn 6e3 paspelsenus MunpervoHa
Poccuu
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BBenenne

Hacrosumit csox mnpasun paspaboTan ¢ ydetoM TpeGoBaHHMI
QepepansHblx 3akoHOB OT 21 mions 1997 1. Ne 117-D3 «O 6esonacHocTH
THIAPOTEXHUYECKUX COOpYXeHui», orT 27 mexabps 2002r. Ne 184-@3
«O TexHWUecKoM perynupoBaHuH», oT 30 nexabpa 2009r. Ne 384-03
«TexHuueckuit peraMeHT 0 6e301aCHOCTH 3AaHHH H COOPYKEHUID),

AxTyanu3anus BEITIOJHEHa aBTOPCKUM KojiektusoM OAO «BHUNT
uM. B.E. Beneneesa»: xaHa. TexH. Hayk A4.[1. [lax — pyKOBOIUTENE TEMBI,
JI-p TeXH. Hayk E.H. Bennenoup, 0-p TexH. Hayk B.b. I'nazosckuil, i-p TEXH.
Hayk B.B. Cyodakos, npoteccop, A-p TeXH. Hayk A.JI. Tonwoun, BeA. Hayd.
cotp. 4.5. Bexcnep, xaua. TexH. Hayk 4. M. [Leaiinwumetin, A-p TeXH, HAyK
B.B. IlImuneman.
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CBOJ ITPABHI

TYHHEJH TAAPOTEXHUYECKHUE

Hydraulic tunnels

Jara seenenns 2013-01-01

1 O6aacTs npuMeHeRus

Hacrosmmuii cBox mnpaBusl pacnipocTpaHSeTCs Ha MpPOEKTHPOBaHHME CTPOSAIIUXCA H
PEKOHCTPYMPYEMBIX THAPOTEXHHYECKHX TYHHEJCH BCeX KJacCoB, BXOAALIMX B COCTaB
THAPOJIEKTPOCTAHLIMH, MENTMOPATUBHBIX CUCTEM U CHCTEM BOAOCHAGKEHHA.

ITpn npoekTupoBaHUKM MHAPOTEXHHYECKUX TYHHeNEeH B OCOOBIX yCIOBHAX (B paiioHax ¢
CeHCMMYECKOH aKTHBHOCTBIO, B CEBEPHON CTPOMTENHHO-KIUMATHYECKON 30HE, B CIIOXHBIX
HHKEHEPHO-TCONOTHYECKNX YCHOBUAX U Ap.), HeoOXoaumo coOmonaTh JONONHUTENbHBIE
TpeGoBaHHA COOTBETCTBYIOLIMX HOPMATUBHBIX JOKYMEHTOB.

2 HopMaTHBHBIE CCHLIKH

B HacTosilleM CBOJEe MNpaBHAd NPHBENEHBI CCBUIKM Ha ClEAYIOIME HOPMAaTHBHBIE
JOKYMEHTEL:

CI114.13330.2011 «CHulI1 II-7-81* CtponTenscTBo B ceficCMHYECKHX paiioHax»

CIT16.13330.2011 «CHuIT I1-23-81* CraibHble KOHCTPYKLIHH»

CIT 20.13330.2011 «CHulI 2.01.07-85* Harpy3sku u Bo3aeHACTBHA»

CIT23.13330.2011 «CHnull 2.02.02-85* OcHoBaHHs THAPOTEXHHYECKHX COOPYIKEHHI»

CI131.13330.2012 «CHwuIT 2.04.02-84*  «BonocHaGxenue. HapyxHbie cetH H
COOPYXEHHUS»

CI141.13330.2012 «CHull 2.06.08-87 BetoHsble ¥ keJe300€TOHHbIC KOHCTPYKLMH
IMIPOTEXHMUYECKHX COOPYKEHHI

CII 58.13330.2012 «CHwuIT 33-01-2003 'napotexHuueckne coopyxeHus. OCHOBHbIE
TTOJIOXEHHUS

CII 63.13330.2012 «CHull 52-01-2003 BeToHHBIE M 3KeNe306ETOHHBIE KOHCTPYKLMH.
OCHOBHEIE TTOIOKEHUS»

CI1 91.13330.2012 «CHulI 11-94-80 ITomzeMHble TOpHBIE BRIPAaOOTKU»

'OCT 26633-91 beToHb! TshKeble 1 MeJIKO3EPHUCThIE. TEXHHUECKUE YCIOBHS

['OCT 21153.1-75 Iopoas! ropusie. Merton onpeaeneHus kodhpuLMeHTa KPenocTH 1o
ITporoapskoHoBy

'OCT 14637-89 IIpokat TONCTOAHCTOBOH M3 YTIEPOAHCTOH CTanH OOGBHIKHOBEHHOIO
kayectBa. TEXHHYECKHE YCIOBHA

T'OCT 380-2005 Cranb yraeponucras 0OBIKHOBEHHOTO KauecTBa. Mapku

I'OCT 19282-73 Crane HH3KOJErMPOBaHHAs TOJCTOJAMCTOBaS M WIMPOKOMOJIOCHAsS
yHUBepcanbHas. TeXHUYecKkHe yCIoBHA

Mi3nanue opuumaaLHOE
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IMpumeuanue - [Ipy nois30BaHHKH HACTOALIMM CBOJOM IPABHIT LEsecO0GPasHO NMPOBEPUTH
JIEfiCTBHE CCBITOYHBIX CTAHAAPTOB H KIacCH(PHKaTOpoB B HHYOPMALMOHHON CHCTEME OBIIETO I10Tb30BaHHs — HA
obuuKanBEHOM caifTe HauMOHaIBHOTO opraHa Poccuiickoit depepauyy no cTaHAapTH3alMKM B cetH MHTepHeT
HIA N0 €XETOAHO H3AaBaeMOMy HHGOPMALMOHHOMY Yykasatenmo «HallloHankHEIe CTaHAAPTED», KOTOPHI
omyOnukoBaH Ha | AHBapA TEKyWEro TIoOfa, M MO COOTBETCTBYIOUIMM €XKEMECAYHO H3AaBACMbIM
UH(OPMALMOHHBIM YKA3aTe/sAM, OIMYOIMKOBAHHEIM B TeKyWleM romy. ECiH CCBUIOUHBIM OKYMEHT 3aMEHEH
(M3MEHEH), TO MPH MONE30BAHMM HACTOAIMM CBOAOM MPaBHi CIEAYET PYKOBOACTBOBATHCA 3aMEHEHHEIM
(M3MCHEHHBIM) AOKyMeHTOM. ECIH CChUIOYHBIH AOKyMEHT OTMEHEH 03 3aMEHEI, TO MOJOXCHHE, B KOTOPOM
JIaHA CCBIIKA Ha HETO, IIPUMEHSCTCA B YacTH, HE 3aTParuBaloilel 3Ty CChUIKY.

3 Tepmuns! 4 onpenesieHns

B HacTosueM cBOJE HpaBUi UCTIONB3YIOTCA CICAYIOIME TEPMUHBI M ONIPE/IEIECHUS!

3.1 Ge3HanmopHOe IBM:KEHHE MMIAKOCTH: [IBIXCHHME >KHUIKOCTH IO TYHHEIO CO
cBoGOAHOI MOBEPXHOCTHIO TIOTOKA MO Beeil ero JUIMHE.

3.2 BpeMenHas kpens: KoHcrpykuus, obecneduBaonias ycTORYUBOCTh BbIpaGOTKH 1
cayxanias 1s o6ecreyeHns MPOXOAYECKHX 1 MOHTaXHBIX paboT 10 BO3BEAEHHs 06ACKH.

3.3 BxoaHo# oronoBok: BxomHo# ydactok BojocOpoca, B 4aCTHOCTH BojocOpoca ¢
3aMKHYTBIM CEYEHHEM, Ha MPOTSXKEHHH KOTOPOTO OCYLIECTBAAETCA IUIABHBIA Iepexoj oT
PacIIMPEeHHOro BXOJHOr0 CEHEHH K HayalbHOMY CEHEHHIO TpaH3UTHOH YacTH BoxocOpoca.

3.4 Bono3aGopHoe coopyxeHue: I'MAPOTEXHHUECKOE COOPYKEHHE, NMPEAHA3HAYEHHOE
11 0T6opa BOOKL.

3.5 ruppaBandeckuit yaap: lloBeilleHHe WM MNOHWKEHHE THAPOJUHAMHYECKOIO
JAaBJICHHsI B HallOPHOM BOJOBO/I€, BbI3BAHHOE PE3KHUM H3MEHCHHUEM BO BPEMEHHM CKOPOCTH
JABYMKCHHUA XXHUIKOCTH.

3.6 ruapoTexHHyeCcKUH TYHHeNb: BoJoOBOJ 3aMKHYTOTO TONEPEYHOro CEUeHH,
YCTPOEHHBIN B TOPHBIX NMOPOax 0€3 BCKPHITHA BHILIENECKALLETO MacCHBa.

3.7 roproe naBienne: Cuibl, BO3HUKAIOIIHE B MAacCHBE, OKPYXalOIIEM BHIPaGOTKY
(TyHHenb).

3.8 ropubie nmopoabi: ['eoOrHueckHe Teda M MX KOMIOHEHTHb! (6J0KkH, 0GIOMKH),
cnararouye autocdepy 3eMitu.

3.9 kodpdnnmenT kpenoctn mopogwl: Ilapamerp, oueHMBalOWMHA KONMHYECTBEHHO
KPeNnoCTh  TOPHBIX  FOPOJA,  NPHOMDKEHHO  XapaKTEepU3YIOLIMA  OTHOCHTENBHYIO
COTPOTHRIAEMOCTD MOPOJ Pa3pyLICHHIO.

3.10 noTox TyHHens: [lHuile WIM TNOJACIIBEHHAsd MJIMTa TYHHENIbHOH BBIpabOTKH,
BBINIOJIHEHHAA U3 )Kese300eToHa, 6eToHa Wi Habphi3r-6eToHa.

3.11 Hanopxoe ABHXKEHMe KHUAKOCTH: JIBIDKEHHE, NIPH KOTOPOM MOTOK XHAKOCTH B
TYHHENH HE UIMEET CBOOOHOM MOBEPXHOCTH.

3.12 oGpenxa: KovcTpykiwsi, BHITIOIHEHHAS [0 KOHTYPY TOpHOM BRIpaGOTKH, KOTOpas
ONpeJieNifeT NPOEKTHOE MONEPEYHOe CEUSHHE TYHHENS, U Npe/iHa3HauCHHas IS BOCTIPHATHS
BHEIUHMX M BHYTPEHHMX Harpys3okK, CHIKCHHs 1LEPOXOBATOCTH 00TexaeMOH MOBEPXHOCTH U
COKpaILEHUs! HHUIBTPALMOHHBIX TOTEPb.

3.13 o6penxu  BbipagHuBaromve: OOenkd, yaydInalomue TUAPaBIXYECKHE
XapaKTepUCTHUKH TYHHE/S, 8 TAKXKE NPEeAOTBPAILAOLIMe BBIBAEI IOPOJ, X BHIBETPHBaHUE U
Pa3sMBIBBL.

3.14 obpenxn Hecymue: OO6nenxH, obecneudBalole BOCIPUATHE HArpy3oK B
NEPUOABl  CTPOMTENBCTBA W OKCILTyaTallMd Y YIOBJIETBOpsIOmHE TpeGOBAHHAM,
TIpEABABIAEMBIM K BRIDABHUBAIOLMM 00€KaM,

3.15 o6anmoska: ITokpeTie, 3amumamouiee OGASIKY HIM CKaJbHYH NOBEPXHOCTDH
rOpHOW BBIPaOOTKM OT HWHTCHCHMBHOIO H3HOCZ TMOA BO3NCHCTBMEM KaBHTALMU M
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TPaHCNOPTUPYEMBIX B MOTOKE Tel (HAHOCOB, JbAHH M T.I.), @ TaKkkKe CYLIECTBEHHO
yMeHblUaowas (QUIbTPaLHIO, KOTOPOE BBIMONHAETCS M3 MAaTEPHANOB  IOBBILIEHHOM
npouHocTH: GeToHa Oojiee BBICOKHMX Mapok, YyeM objgenka, nonaumepberoHa, hubGpoberoHa,
¢ubpononumepberona u T.0.

3.16 noaseMHble Boabl: Boxbl, HaxoAsdiMecs B TOJLE 3€MHOM KOpPBI BO BCeX
(bH3MIECKHX COCTOAHHUSAX.

3.17 nementamma: MHbexTHpOBaHHe TOPHBIX [OPOA NpPH [IOMOLIM LEMEHTHBIX
pacTBOPOB.

OcHoBHEIC OYKBEHHBiE O0O3HAYEHHA, NpPHHATHIE B HACTOAIUEM CBOJE MPABHI,
NpUBeAEHH! B pHoxeHnH I,

4 O01mHe N0JI0KeHHS

4.1 Knaccbl TIMIOpOTEXHHYECKHX TyHHENeH, BXOASIIMX B COCTaB COOPYXEHHH
FUAPONCKTPOCTAHUMA M MEIHOPaTHBHLIX CHCTEM, OIDKHBI  YCTaHAaBJIMBAaThCI B
cootetcTBUH co CII 58.13330. Knaccel rHApoTEeXHHMYECKUX TYHHeNeH, MpeaHa3HaueHHbIX
Ajs CUCTEM BOAOCHAGXKEHHs, NOMKHBI COOTBETCTBOBATb KaTETOPHAM HAJCKHOCTH TOJAYH
BoAbl, yctanaBauBaeMbiM CIT 31,13330.

4.2 B 3aBUCHMOCTH OT Ha3HAYEHHS TMAPOTEXHUYCCKUE TYHHENTH NO/pa3/Ie/IAoTCs Ha:

OCHOBHBIC, MPEHA3HAUYECHHbIE AN MOCTOSHHOrO APOMYCKa BOABI MPH IKCIUTyaTaLllH
TUAPOYIEKTPOCTAHUMH,  MEIHOPAaTHBHBIX ~ CHCTEM M CHCTEM  BOJOCHaG)XeHMs,
IKCITyaTalMOHHBIE BOAOCOPOCHBIE TYHHEH, FOJIOBHBIE YYaCTKH BTOPOCTENEHHBIX TYHHENCH
JI0 3aTBOPOB;

BTOPOCTENEHHbIE, MpeAHa3HAYeHHble JUIS MEPHOJMYECKOro Mpoiycka BOABl (IJ1A
OMOPOXXHEHUS U MPOMBIBA BOAOEMOB U BOAOBOAOB, pe3epBHbIE BOAOCOPOCHBIE TYHHEMH), 32
MCKIIFOYEHHEM I'OJIOBHBIX Y4aCTKOB TYHHENEH 10 3aTBOPOB, KOTOPBIE OTHOCATCS K OCHOBHBIM
COOPY>KEHMSAM,

BPEMEHHBIE, TpejiHa3HaYeHHbIE [ NPOMyCKa BOABI B TMEPHOA CTPOMTENBCTBA HWITH
PEMOHTa THAPOTEXHHYECKHUX COOPYKEHHH.

CTpouTENbHBIH TyHHENb AOMYCKAETCS OTHOCHTH K BTOPOCTENEHHBIM COOPYXEHHAM,
€CIIH €ro paspyllieHHue, HE3ABUCHMO OT CPOKa 3KCILUTyaTalliM, MOXET BbI3BaTb IOCHEACTBHSA
KaTacTpOMMUYECKOro XapakTepa, WIH 3HAYUTEABHYIO 3aJIEPXKKY BO3BEACHHUS OCHOBHBIX
COOPYXEHHUH.

IIpn mpoexkTupoBaHWM TyHHEIEH OCHOBHOTO WM BTOPOCTENEHHOTO HAa3HAYEHWS
IOJKHA OBITH PACCMOTpPEHA BO3MOXHOCTD HCIIONb30BaHUS WUX IS NIPOMYCKa BOAbI B EPHOJ
CTPOMTEILCTBA BOAOMIOANOPHBIX COOPYKEHHH.

4.3 B 3aBHCMMOCTH OT THAPaBIAYECKOTO PEXKHMA THAPOTEXHWYECKHE TYHHENIN
noJpas/eNIaoTCs Ha!

HaIlOpHBIE;

C YaCTHYHO HANOPHBLIMM peXHMaMH TeUeHHA (HOMYCKAIOTCS MpH OTHOCUTEJIBHO
HEBBICOKHX HaIopax — oTsoisdmue Tpaxthl ['DC, HeperyaupyeMble TyHHENM);

Oe3HanopHsle.

B ruApOTEXHUYECKHX TYHHENAX AOMYCKAOTCH YAaCTHYHO HAlOPHbIE PEXHMBI TEYEHH,
XapaKTEpHBIE /11 CMEHbl OE3HaMOPHOTO peXUMa TEYEHHS HaNopHbIM W HA00OpOT.
JnuresbHas paboTa NpH TaKUX peXUMax 101%Ha 6bITh 000CHOBaHa.

4.4 B oOTBOIAMIMX YacTAX BOAOCOPOCHBIX TyHHeNeH, paloTalolUX B LIHPOKOM
[Mana3oHe U3MEHEHUs TPaHMYHBIX YCIOBMH (ypoBHeH ObedOB M pacxoloB), Kak MpPaBWIIO,
CllellyeT MpeAyCMaTpuBaTh OE3HAMOPHBLIH PEeXMM TEYEHMs, a BO BXOAHLIX 4HacTAX [0
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OCHOBHBIX 3aTBOPOB — HamopHbIit, [[ns obecnedeHus ycToiunBoro GE3HANOPHOTO pekrMa
paboTel Heo6X0OMMO NPETyCMaTPHBATh YCTPOHCTBA M1 MOJaYM BO3LyXa B HAa4ajo yvacTka
fesnamopHoro OBUXEHHS. PazMephl BO3JYXOBOIOB CIEAYeT 0OOCHOBHIBATH CIIELHANBHBIMH
pacyeTaMH WM MOAEILHBIMH HCCASKOBaHHAMY, MO0 NPUHMMATE HA OCHOBE @HAJIOrOB.

4.5 s CHWXKEHHUS CTOMMOCTH THAPOY3NOB IPH NPOEKTHPOBAHHH HEO0XOAUMO
paccMaTpuBaTh BapHaHThl HCHONB3OBAHHS BCETO WM YacTH TPAKTOB THIAPOTEXHHYECKHX
TYHHeNeH 1718 BBINONHEHHS HECKOJIBKUX TEXHONOTHYECKHX (QYHKIHMH: MpomycKka pacxodoB
CTPOMTENBHOIO ¥ 3KCINYaTALHOHHOTO NEPHOAOB, BRINOIHEHHS PA3THYHEIX THIIOB MOIYCKOB,
MOABOAA WM OTBOJA pAacXONOB TMAPOArperaToB, ralleHus H3OBITOYHOH KHHETHHECKOH
JHEPIHUHU.

4.6 OCHOBHBIE ~TEXHHYECKHE DEIIEHHS IIPOEKTOB HOBBIX M  PEKOHCTPYKIMH
CYIIECTBYIOUIMX FHAPOTEXHUYECKHX TyHHeNeH (THApaBaMdecKuil pexxuM paboTel, rryOuHy
3aJI0)KEHHUA, PacHoJOXXeHre B IIaHe W IMPOJOJBHOM INpodHIie, NONEPEYHOE CeYEHME, THI
obaenku M jp.) cledyeT NPUHMMAaTh Ha OCHOBE CPaBHEHHS TEXHHUKO-IKOHOMHUYECKHX
noKasaTeied BapMaHTOB C y4yeToM oOOIEH KOMIIOHOBKM COOpYXEHHH TIuapoysna,
MEIHOPaTHBHOM CHCTEMBI MM CHCTEMBI BOJOCHA0XKEHMS, YCIOBHH HX SKCILIyaTallHu,
Ha3sHaYeHHs TYHHENs, HaMe4YaeMBIX Cnoco0OB M CPOKOB  CTPOMTENBHBLIX  paboT,
TONOrpaMYeCcKuX, UHKEHEPHO-TEONOTHUECKUX, THAPOTCOJIOIMYECKHX, KIMMAaTHYECKHX U
ApYTHX yCIOBHH palfoHa CTPOHTENIBCTBA.

BuiOpaHHBIH BapMaHT MPOEKTHOIO pEICHHs [JOKeH ofecnedHuBaTh HaAeKHOCTD
(1IpO4HOCTB, YCTOHYHBOCTD, NOJATOBEYHOCTh) H YKOHOMHYHOCTD COOPYKEHHS, BO3ZMOKHOCTD
MEXaHU3ALMN M WHIYCTPHAIM3alMil CTPOMTENBHBIX M PEMOHTHBIX paboT, ONTHMAJbHEBIC
3KCITyaTalMOHHBIE KaueCTBa TyHHeeH.

4.7 JlaHHBI€ [10 THAPOJIOTHH JO/DKHBI COAEPXKATh ClleAyOLIHE CBENSHHUA:

pacueTHBIE Pacxo/ibl BO/bI, MPOMYCKAeMOH 4epe3 TYHHENb, ¥ COOTBETCTBYIOLIHE MM
YPOBHH BOABl BEPXHEro M HHKHEro Gbedos;

pexuM KonebaHHA ypOBHeH H CKOpPOCTeH BOOBI B peke (BomoeMme) B paiioHe
CTPOHTENBLCTBA TYHHEJIS,

XMMHYECKUH COCTaB PEUHOH BOJIBI, €€ arpeCCHBHOCTD U TEMIepaTypa;

KOJIMYECTBO H MEXaHHYECKHE XapAaKTEPUCTHKH HAHOCOB, TPAHCIIOPTUPYEMBIX PEKOH,

4.8 Tlpy DpPOEKTUPOBAHWM TIMAPOTEXHHYECKHX TYHHENEH HEOOXOAMMO IPOBOIMTE
HIDKEHEPHO-Te0NIOTHYeCKHE H3BICKaHMsA MO Beel ero Tpacce.

4.9 TIpu HHXEHEPHO-TEONOTHYECKHX H THAPONOTHYECKUX M3BICKAHHAX CleAyeT ocoboe
BHHUMaHHE YACIATH:

TEKTOHH4YECKHM HapyILEeHUsAM I0 Tpacce TYHHEN M B palfoHe ero CrpouTeNsCTBa;

MOJIOXKEHHIO TIOBEPXHOCTHU MOA3EMHBIX BOX M NCTOYHHUKAM KX ITHTAHHS;

BO3MOXXHBIM OMOJI3HEBBIM MPOIIECCAM ¥ CEJICBEIM MOTOKAaM Ha Y4YacTKax BXOAa H
BBIXOfa TYHHEJS U3 TPYHTOBOI'O (CKaNbHOI'0) MacCHBa;

GUNBTPaUOHHON YCTOHYHMBOCTH ITOPOL;

BO3MOXHOCTH Pa3BUTHA XMMHYECKOH ¥ MexaHn4eckoi cyddo3us;

HAJTHYHIO 30H KapcCTa 10 Tpacce TYHHEN

JIOKQIIBHBIM BBIX0JIAM arpeCCHBHBIX NMOA3EMHEIX BOJ;

BO3MOXHOCTH XUMHYECKOTO KOJIbMaTaXa JPEHaXHbIX yCTPOHCTB,

Ilpu crpouTenbCTBE TYHHENS B YC/IOBHAX MHOTONETHEHM MEp3/ioThl HEo0X0AuMO
YUYHMTBIBaTh PACHETHBIC 3HAYECHHA IIPOYHOCTHBIX, uetbopmaunonumx 1 Tel’UIO(bHSH‘ieCKHX
XApaKTEePHCTHK MOPOJ B MEP3JIOM M OTTafABIIEM COCTOSHMSX, Xapakrep W CTENeHb
JBbJMCTOCTH, TEMIIEPATyPy MHOTOJIETHEMEP3NBIX NOPOJ M TEMIIEPATYPY BOJbI, IPOTEKAIOLICH
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10 TYHHEJIIO, TEMNEPATYpPHOE ITI0JI€ NPH YCTAaHOBUBLIEMCA TEILIOBOM DEXHMeE B IIpolecce
9KCIITyaTalHH.

4.10 HopmatuBHBEIE H  pacuyeTHBlE 3HAYCHHSA  XAPaKTEPHCTHK TPOYHOCTH H
JIeOpMHPYEMOCTH FPYHTOB ONpPEAEAIOTCS B cOOTBETCTBUH ¢ nojoxeHuamu CIT 23.13330.

4.11 TynHenu As NPOMYCKa CTPOUTENBHBIX PaCXOAOB, TPAHCIIOPTHPYIOLIHE BICKOMBIE
HaHOChI, HEOOXOOMMO TNpPOEKTHPOBaThL C BO3MOMKHOCTBIO MNPOBEACHHS HX €XErOJHOro
OCMOTpa M PEMOHTa Iocie NMPOXOXAEHWs IaBoika. Jias 3Toro clemxyer paccMaTpUBaTh
1enecoobpa3sHoCTy COOPYXKEHUS ABYX TYHHeNiell C BXOHHBIMH OrOJIOBKAMM Ha Da3’HBIX
OTMETKaX.

4.12 B rumporexHudeckux TyHHeasax | u Il xiaccoB nomkHa npeaycMaTpuBaTbCs
YCT@HOBKA  KOHTPOJBHO-M3MEPUTENBHON  anmapaTypsl JIs  TPOBEAEHHS  HATYPHBIX
HaOmoJeHuit 3a paboToif COOpYWEHMS B IMpoLEcce CTPOMTEAbCTBA M B IICPHOR €ro
3KCIUTyaTalHH, VI OLEHKH COCTOAHHMA OOAENKH TYHHeNs, OKPYXaIOIEero €ro rpyHTa (B TOM
4ycsle, 338LleMEHTHPOBAHHOrO), [ABIEHUA IPYHTOBBIX BOJ Ha 00/1€JIKy, TMIpPAaBINYECKOr0 H
bUIBTPALMOHHOTO PEXHMOB,

5 Tpacca H NonepevYHoe ceHeHHUE TYHHeIs

5.1TIpy NpOEKTHPOBaHMM TPAacChl THAPOTEXHHUYECKOTO TYHHENS HaUIEKHUT IO
BO3MOXHOCTH M30€raTb y4acTKOB, HaXONAIUMXCA B HeOGNaromnpHATHBIX JUISL COOPYXEHUS
TYHHENS WHXXEHEPHO-T€OJOTHYECKHX M THAPOTEONOTHHECKHX YCIOBHAX (3HAYMTENbHBIE
TEKTOHWYECKHE HapyilCHMs, ra30HOCHBIE YYaCTKM, YYaCTKH C NPHTOKOM IOJ3EMHBIX BOZ,
ONOM3HM, CENeBble [OTOKH, KapCThl), & TAaKKE YYacTKOB, XapaKTCPH3YIOMUXCH
He0naronpUATHBIMY CAaHUTAPHBIMU YCIOBUAMH (CKOTOMOTHIBHHKH, K1aaOHIIia, CBAJIKH).

5.2 Tpacca TyHHeNs, KaK NMpaBUio, AODKHA OBITH NPAMOIMHCHHONW M MUHMMANbHOM
mmHel.  HemnpsmonHHeRHyl0 TpacCy nonyckaercss NpHHHMAaTb B Cly4asX, KOTAa 3TO
00yCIIOB/IEHO KOMITOHOBKOH TIuapoysia, HEOOGXOAMMOCTBIO O00ECHEYEHHS AOCTATOYHOM
riyOMHBl 3aT0XKEHHS TYHHENIA, TONOrpadHYeCKUMH YCIOBUAMH MECTHOCTH, NPHUHATHIMH
crocobaMH MPOM3BOACTBA paboT, a Takke HEOOXOAMMOCTBIO H36eXaTb pacHONIOKESHUS
TYHHEJA B HEONMaronpHATHLIX YCJIOBHAX, YKa3aHHEIX B 5.1.

5.3 Paauycel 10BOpoTa Tpacchl TyHHeJsi APH CKOpOCTsAX TedeHusa 1o 10 m/c crexyet
NPUHAMATL PaBHBIMM HE MeHee TpeX 3HaueHWH WMPHHBI (JHaMeTpa) TyHHeNs B CBETY, a
yrisl moBopota He Gonee 60°. IIpu ckopocTax TeueHHs cBbiiie 10 M/c 3HaYeHHs pajauyca
yrjia MoBopoTa HeoOXOOUMO OMpedeliaTb Ha OCHOBAHMH THAPABIMYECKHX DACUETOB HIIH
MCCNIENOBAHMI B ClIy4asX HamopHOrO MOTOKA M CRIOKOHHOro 6e3HanopHoro HoToka (YHCiIo
dpyna mna noroka MeHbmie 1) u ans coopyxenuit I u I knaccoB Ha ocHOBaHuM
IKCMEPHMEHTAIBHBIX HCCIEA0BaHHA Ans OypHoro 6e3HanopHoro noroka (uucio dpyna ans
notoka Gonbiue 1).

Hayaneneili M KOHLEBOW Y4acTKM KpHBOJIMHEHHOHM TpacChl TyHHeENEH ClexyeT
npelycMaTp1BaTh NPAMOJMHENHBIMH LTHHOW, paBHOH mposeTy (IHaMeTpy) BHIpabOTKH, HO
He MeHee 6 M.

5.4 ®opmbl momnepeyHbIX cedeHMH Oe3HAMOPHBIX TyHHeneH (pucyHok 1), a Takke
COOTHOLICHHE HX Pa3MepoB ClieAyeT PUHAMATH B 32aBUCHMOCTH OT k03¢ dULIMeHTa KPENOCTH
rpyHra no Tabnuue 1.

Koadduument kpenocru fonpepensercs no F'OCT 21153.1 unu npuHuMaeTcs paBHbIM
YaCTHOMY OT JeJIeHHs npenesa npo4HocTH obpasia nopoxas! Ha oAHOOCHOE cxxatue (B MIla)
Ha 10.
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Tabnuna l
®opma Kosbduunest COOTHOIIEHHS Pa3MEPOB CEHEHNA
TIOTIEPEHHOTO KpEeMnocTH IPyHTOSB [ » /b b 5
;;:f:;z; (1o TTpOTOABSKOHOBY) h 2 s o
I f=8 0,71 0,1-0,15 - -
iy 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 1-1,5 1-1,5

* Jlomyckaertcs IpEMEHATE IpH GopMe I nonepeynoro cevennsa TyHHENs (PUCYHOK 1),
** [IpUMEHAETCA NIPH CHICLHaNnbHOM 000CHOBAHHH.

Mpumeuanus

| danusle Tabnuusl 1 oTHOCATCS K COOTHOMWEHMIO A/b = 1. TIpn konebanuy ypoBHS BOIH! B TYHHENE
cebe 0,34 nomyckaeTcs npuRMMAare /b > 1.

2 B mecrax COMpMKERHs JOTKa CO CTEHaMHM TyHHeNs HEOOXOAMMOCTH yCTpOHCTBA 3aKpyrieHuit
(BYTOB) OTIpeAE/IAETCS PacHETOM.

5.5 Jliia Ge3HanoOpHEIX TYHHENEH, NPOXOAAIMX B TPYHTAax, pa3BUBAIOLIMX TOpHOE
JaBl€HHE, HECHMMETPUYHOE OTHOCHTENLHO BEPTUKAIBHOM OCH cedeHHs, B HabyXaromux
TPYHTax, a Takxe IPH BBICOKOM HArope NOA3EMHBIX BOJ CJleNyeT NPHHHMATh NMONEPEeuHoe
CEYCHHE KPYrOBOIro O4EpTaHHUA.

Ilpn  HagnexameM oOOOCHOBaHMK  JONMycKaeTcs IPHHMMATh ApyrHe  (opmbl
MONEPEIHOro ceueHHUs: GE3HAMOPHEIX TyHHENEH.

Jus Oe3HamOpHBIX TyHHeNEH ITyGOKOro 3aloXeHHs HapykHoe (Mpuieraioniee K
HOpoIe) O4YepTaHuWe CTEH M CBOJOB JOKHBI ONPEAENATCS Ha OCHOBaHWM aHaNM3a
HOCTPOEHHBIX TyHHelell B aHATOTMYHBIX YCJIOBHAX, @, MPH OTCYTCTBHH TaxMX aHANOrOB,
pacHeToM Ha OCHOBE YHCIEHHBIX MOAEICH.

5.6 IlonepeyHoe cedeHHe HANMOPHBIX TyHHeNeH cielyeT NpPHHUMATh KPyroBOro
oyepTaHusa. B yCTOMUYMBBIX OUYEHb CIA0OTPELIMHOBATBIX CKAJBHBIX IPYHTaX AOMYCKAeTCs
NpYHKUMATh HEKPYTOBOE OHEpTaHHE HAropHOro TyHHeNs (CM. pucyHok 1, dopmsl I, 11, IV),
€CIM YIpH 3TOM YINOBJETBOPSKTICH YCJIOBUA mNpodHocTH obmenku. Crenens (MOAyIs)
TPELINHOBATOCTH CKaJbHBIX IPYHTOB clenyer onpenensts no CII 23.13330.

5.7 PasMephbl MOMEPEYHOr0 CEUECHHsS TyHHenel clelyeT OonpeAciATh Ha OCHOBaHHU
TH/IpaBINYECKUX U TEXHUKO-3KOHOMHYECKHX PACUETOB.

Ha HayalbHEIX CTaAMAX MPOEKTUPOBAHHA AHaMeTp (U MIPOJIET) TyHHENA AOITYyCKAeTes
npuHEMaTh oT 2 1o 6 M — uepes 0,5 M, cBeItle 6 M — yepe3 1 M.

B ciyvae 4yacTUMHOTO HAOPHOIO THAPABINYECKOr'O PEXUMA H TIPH CKOPOCTAX BOABI B
TyHHene cBblie 10 M/c pasMepsl IONEPEYHOro ceueHys HeoOXOAMMO Ha3Ha4aTh C YHETOM
ONBITA IKCIUTyaTallHi TYHHEeH, HaXOIAIXCA B AHAJIOTUYHBIX YCIIOBHAX, MIH Ha OCHOBaHHH
CTELNANBHBIX IMIPaBIHYECKUX PACUETOB M HCCIEIOBAHUH,

5.8 BelcoTy BO3IYIIHOrO NPOCTPAHCTBA HAj YPOBHEM BOJBl B GE3HANIOPHOM TYHHEIE
OpH yCTAaHOBUBIUEMCS TEYEHHM BOABI CO CKopocteio Ao 10 M/c crmenyer npuHHMAarbh Ha
OCHOBaHMU T'MJIpaBIMYECKHX pacueToB, HO He MeHee 0,07 BBICOTHI TyHHENs B CBETy W HE
menee 40 cM.

Ipu CxOpOCTAX TeYEHMH BOABI B TyHHese cBhime 10 M/C JOCTATOYHOCTH YKa3saHHOTO
BO3AYIIHOTO MPOCTPAHCTBA JOJDKHA OBbITH 060CHOBAHA.




CIHI 102.13330.2012

v

{

i

|
b -~

Pucynox 1 — ®opmbl nonepeyHbIX ceueHHii 6e3HANOPHBIX TYHHENEH B CBETY

5.9 MuHMMankHBIC pa3Mepsl TIONIEPEYHOTO CeYEHHA FMAPOTEXHHYECKHMX TyHHened B
CBETy HEOOXOAMMO MPHHHUMATh C YYETOM BO3MOXHOCTH pa3MellieHHa o0opynoBaHHus,
KOMMYHHKALIMH, TIpOrycKa CTPOUTENBHBIX MEXaHW3MOB H coliofeHus TpeboBaHMM
©€30MaCHOCTH IpH NPOU3BOJCTBE MOA3eMHBIX paboT.

5.10 Eciv rupOTeXHHYECKHil TyHHEIb pacrnojlaracTcs B MHOIOJETHEMEP3/bIX
FPYHTaX, TO NpH IPOYMX pPABHBIX YCNOBUAX CICAYET TNPUHHMATH TYHHENb C HANOPHBIM
peXUMOM paboTEI.

6 MaTepHasl A5 KOHCTPYKIMH TyHHeJ el

6.1 beton u apmatypa i GETOHHBIX W XKeje300€TOHHBIX KOHCTPYKUMH TyHHENeH
(obmenka, nopragel M APYroe) HOMKHBI yAOBAETBOPATH Tpebosanwsam CIT141.13330 u
HacTOsAILETO pasacia.

6.2 Kitaccer OeToHa 10 NPOYHOCTH HA C)KATHE JOJDKHBI HA3HAYaThCA HE HUXKE I
KOHCTPYKIHH:

MOHOJIMTHBIX OETOHHBIX M HKENE300CTOHHDIX ..c.vvcvieriivoririiriiiniiisionisrecsssrisnsrssnssisrsaes B20

COOPHBIX XKENEe300€TOHHBIX ..

HAOPBIT-0CTOHHBIX ......cvevirrrrieresreessesaseressessssssestsiasssssesnasesesssenenssnsseresesencsssescsensrassenes

Ilpu HamnexamieM 0GOCHOBaHHM JOIycKaeTcsA NpUMeHEHHe OeToHa Gojee HU3KHUX
KJ1acCOB CO CIelHaIbHBIMH JI00aBKaMH, YIy4INAIOMIMMH €r0 CBOHCTBA, a Takxke OeTOHOB Ha
aTyHUTOBOM H JPYTHX CaMOHANPATAIONHX LEMEHTAaX.

Mapkn GeToHa MO BOJOHENPOHHLIAEMOCTH M 004€nOK Oe3HANOpHBIX TyHHeneH
JOJDKHBI OBITE He Hibke W6, a 11t 061eN0K HaNoOPHBIX TyHHENeH ~ He Hike W8,
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Mapxyu 6eToHa [0 MOPO30OCTOMKOCTH AN GETOHHBIX H XKeNe300eTOHHBIX KOHCTPYKLMH
TYHHelleH J0JDKHbl Ha3Ha4aTkCs B COOTBETCTBHH ¢ Tpebosanusamu CIT 41.13330.

Bospact (cpok TBepaeHus) GeTOHa, OTBEUANOIIMM €ro KIaccy MO IPOYHOCTH Ha CHKATHE
M O0CEBOE pacTsDKEHHEe M MapkaM [0 BOJIOHENPOHHLIAEMOCTH M MOPO30CTOHKOCTH,
npunumaercs pasHeIM 180 ausM. Ecam M3BECTHBI CpPOKH (DAKTHYECKOro 3arpyeHHs
KOHCTPYKIMiA, crmocoOBl HMX BO3BENEHHS, YCIOBHA TBEDACHHs O€TOHA, BHIO M KaueCTBO
NIPUMEHAEMOTO [IEMEHTa, JONMYyCKaeTCA YCTAaHABNMBATHL KMACC M Mapky GeToHa B WHOM
BO3pacTe.

6.3 Ilpn HasHaueHuH KIacca U Mapku GeToHa OOJENOK TYHHeNsS, pacrojiaraeMoro B
MHOTOJIGTHEMEP3/IBIX TPYHTaX, HEeOOXOJMMO YUYHMTHIBATh BO3MOXHOCTB HEPHOIUYECKOTO
(Ce30HHOT0) 3aMOpaXXMBAHUA U OTTaHBaHUA OETOHA.

6.4 Kiaccel HabprI3r-6eToHa ¥ TOpKpeTa CIeAyeT Ha3HayaTh [0 POYHOCTH Ha OCEBOE
pacTsbkeHHe He Hwke B, 2,4. 3HaueHWs HOPMAaTHBHBIX H DPAacCYETHHIX COMPOTHBIICHHI
HaOpeI3r-0eTOHa U TOPKPETa JIO/KHB TPHHHMAThCS Kak /Ui OETOHOB.

Mognynn ynpyrocty HaOpbi3r-6eToHa M TOpKpeTa Juid kiaccoB B, 2.4; B, 2.8; B, 3,2
Heo0XO0MMO IPHHUMATh PaBHBIMH COOTBETCTBEHHO 3,25><104, 3,6x 10* u 3,9><104 MIla.

6.5 O6nenkn (WM WX YacTH) THAPOTEXHHYECKHX TYHHENEH C  MOBBIMIEHHON
KaBUTALHOHHOH CTOMKOCTBIO M CTOHKOCTBIO K UCTHPAHHIO HEOOXOAUMO ITPELyCMaTPUBATD U3
KaBHTAllHOHHO-CTOMKHUX M U3HOCOCTOMKHX OETOHOB.

6.6 [lnsn Gerona GeTOHHBIX M )KeIe300CTOHHBIX KOHCTPYKUMIt TyHHesnell cnenyer
[IPHMEHATL MaTepHasibl (LIEMEHTHI H 3aITOJIHUTEN), oTBevatolie TpeGoBaHusm 'OCT 26633.

6.7 B GeToHBl A KOHCTPYKLUMH TyHHeleH ciielyeT BBOJMTH IUIACTHQUUHPYOLIHE
206aBKH (cynepriacTHUKaTOPHI), BO3AYXOBOBIEKaOIIHe 00aBKH H KOMILIEKCHBIC 100ABKH
MOBEPXHOCTHO-aKTHBHBIX BellecTB, oTBeyaromue tpebobanusam CII 41.13330.

B mMoHOIMTHEIE GETOHBI H HAaOPBI3r-OETOHBI PEKOMEHIYETC BBOTUTH MHKPOKPEMHE3EM
B KOJIMYECTBE 5 — 8 % Macch! IEMEHTa.

6.8]In1 TUOPOTEXHHYECKHX TYHHeneH CcHeAyeT MpPUMEHATh TOpAYEKaTaHYIo
apMaTypHYIO CTallb nepuoandeckoro npoduis kiaccos A-II (A 300) u A-III (A 400).

PacueTHble conpoTHBieHHs apMaTyPHOH CTalH I XKENe300€TOHA U aHKEPOB OJIKHEI
cooTBeTcTBOBaTh TpeboBanusam CIT 41.13330.

6.9 Mapku cTanu s CTanbHBIX 000JI04€K KOMOHHHPOBAHHEIX 00JEI0K HEOOXOMMMO
NPHHUMATb COINTACHO NPHIOKEHHIO A.

PacuetHbie CONPOTUBJICHUS npOKaTHOFl CTaJli W Marepualios, NPAMEHSACMBIX JUIsE
CBapKH CTaJlbHBIX KOHCTPYKLMH, ciefyeT npunnmMarh cornacto CII 16.13330.

7 KoncTpykuus TyHHe et

O06u1He KOHCTPYKTHBHLIE TpeGoBaHNA

7.1 IpH npoEKTHPOBAHKH TMIPOTEXHHYECCKHX TyHHeNeH N0/KHa OBITh NMpeIyCMOTpeHa
BO3MOXHOCTB HX OIOPOXHEHHMs! Ha BCEM NPOTHKEHHH 7S OCMOTPa M PEMOHTa,

JonyckaeTcs He npexycMarpuBaTh ONOPOXXHEHHMS HayajbHBIX yYacTKOB TYHHENEH 0
3aTBOpOB. J[THHa 3THX Y4aCTKOB J0/KHA ObITh MHHUMAIIBHOM,

7.2 BX0oJ5! ¥ BBIXOABI THAPOTEXHUHECKHX TyHHENEH JOMKHBI OBITH 0QOPMIIEHE! B BUAE
TIOPTANIOB, KOTOPBIE CIIEAYET pa3MelaTh TakuM 00pa3oM, YTOOB!I €CTECTBEHHOE PABHOBECHE
CKJIOHOB penbeda ObII0 HAPYLIEHO MUHEMAJIBHO.

B ceficMudeckux paifoHax mopraibl He JODKHE! BRIXOIMTH 3a Npeneisi ckioHa. [Ipu
3TOM KOHCTPYKLIMH TOPTAIOB HaIEKHUT NPHHUMATE TIPOCTEIX TEOMETPHYECKHX HOPM.
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Jast BBIXOAHBIX TNMOPTaoB BoZOCOPOCHBIX TYHHENEH, pacloNOXEHHBIX B paiioHax ¢
CYPOBBIM M 0c000 CYpOBBIM KJIHMMAaTOM, CIIEOyeT NpeAyCMaTpHBaTh BO3MOXKHOCTD
TETI03aIMThl UX HA 3UMHHI nepuoa.

PasMepsl M KOHKpeTHBIC TeoMeTpHdeckde (DOPMBI NPOTOYHOM YacTH MOPTalbHBIX
Y4aCTKOB CIENyeT OnpeAc/ATh TMAPaBJIUYECCKMMU pacy€TaMH U pacdy€TaMu HaIlpsHKEHHO-
Je(OPMHPOBAHHOTO COCTOSHUS.

7.3 Boponpuemuuku 'C [oMKHEL YAOBIETBOPSATD CELYIOIHM TPeOOBAHHAM:

NPOIYCKHas CNOCOOHOCTE BONONPHEMHMKa JoDkHA obecneuyuBarth GecrepeboiHyio
noJady BOJBbI;

PacrookeHHe BOZONPUEMHHIKA B MpeJieNiaXx COOpYXXeHUMH, hopMa NMOAXOAHON HacTH U
CcOOCTBEHHO BOJONPUCMHUKA TOKHBI ofbecrnieyuBaTh ILIaBHBIMH BXO0/1 BOAbI B BOXONNPUEMHHUK C
MHHHUMaIBHBIMH HOTEPAMH HANopa,

BOJOIIPMEMHHMK RODKEH ObITh 060PY/10BaH 3aTBOPAMHM A1 MPEKPAILEHHMA AOCTYNAa BOJBI
B HAallOPHBIA BOJOBOJ B Cilyyae JUIMTEIBHOTO OTKIOYEHHSA THAPOCTAHLIUH;

BOJONMPHEMHHK JoKeH OBITh CHaGkeH COpO3aJepKHBAIOUIMMH  pEIIETKAMM,
MPEAOXpaHAIOIIUMH )IepHBaHHOHHbIﬁ TYHHE/Ib OT BJICKOMBIX BO}JOFI T€J, COpa U TOIUISIKOB, a
TaKxe yCTPOHCTBaMHU JUis OYMCTKH PEILETOK OT COpa M A/ €ro yIaleHus;

B BOJOIPHEMHHKE HOKHBI ObITh MpEeIyCMOTpEHa 3aliuTa OT JbJa W LWIYTH B 3UMHHH
MepHox paboThL.

7.4 3a BBIXOXDHBIMH HOpTaJaMH BOJOCOPOCHBIX TyHHeNeH ClieNyeT NpeaycMaTpuBaTh
KOHLIEBBIE YCTPOHCTBa AJIA NMPEAOTBPAIIEHHs HEJOMYCTHMOro pa3MbIBAIOWIEr0 BO3AENCTBHSA
noToka. IIpy HX KOHCTPYHPOBAHNH IOJDKHBI:

YYHTBIBATECA IPOTHO3MPYEMBiC pPa3sMbiBbl OCHOBAHMS COOPYXXEHHS, pyclia pekH H
GeperoB, BO3HMKHOBEHME TIpsIBl OTIOXKEHHH NPOAYKTOB pa3MbiBa B HIDKHeM Obede M
COMYTCTBYIOWINH NOABEM YPOBHEH BOJRI;

obecrieunBaTbCs TrailleHHe W30OBITOYHON KHMHETHYeCKOW OJHeprud B npelenax
BOJOOOHHBIX YCTPOHCTB Hil OTGPOC NOTOKA OT COOPYMEHHs C PaCHPENEIICHUEM €ro B MecTe
conpskeHUA ObedoB [0 wupHHe U (WIK) JUTHHE pyca.

JUis  ynpolieHHs KOHCTPYKUMH KOHLEBBIX YCTPOHCTB H  co3gaHus Gomec
OnaronpHATHBIX YCNOBUH cONpsDKEHHA ObedoB Ha BBIXOAE M3 BOXOCOPOCHBIX TYHHeNEH
cledyeT npedycMaTpHBaTh Oe3HanopHBIE PacLIMPSIOLIHECS YYacTKH, & NPU OTHOCHTENIBHO
He6OoNBINX [epenafax Ha COOPYXKEHHU U HarmopHblie auddy3opst.

Jlna npenoTBpallieHWs NOAMBIBA KOHIEBHIX YCTPOHCTB cOpacEIBAeMBIM ITOTOKOM
HeoOXOMMMO yCTpauBaTh B HX KOHIIEBOM CCUEHHM aHKEpHBIE 3y0bs ¢ LiEMEHTalMel rpyHTa.
Jia cnuBa Bolbl M3 Hanbosee 3ariiy0NeHHOTO y4acTKa TpaMIUIMHA B CIIyuae HEOOXOANMOCTH
JOIDKHO GBITh TTPEAYCMOTPEHO CTICUAIBHOE YCTPOHCTBO.

7.5 111 TNpemoOTBpAllCHUs HEOOMYCTHMOTo pa3MeiBa Gepera, pacHoNOKEHHOTO
HanpoTHB BBIXOJA U3 BOJOCOPOCHOTO TYHHENS, 1 00pa3oBaHHA rpsabl OTIONKEHHH KOHIEBYIO
KOHCTPYKHMIO TYHHEI, IPM HalIM4YHH HEeOOXOIMMOro nepemaga MexAy €€ OTMETKaMH U
YPOBHEM BOIbl B HIXHeM Obede, HEOOXOAMMO MPOEKTHPOBATH B BHAE TPAMILIHHHOTO
BHpaxa, 00eCneunBaouIero oTopoc MOTOKAa U €r0 Pa3BOPOT BAOIb PYC/la PEKH, MM B BHJE
TpaMIUIHHA ¢ GOKOBBIM CJAMBOM, pacnpeleAIoUIMM MOTOK 10 JJIHHE pycha.

7.6 Tlpn 3HauMTenbHBIX Hanopax (Gomee S0M) M pH CKOPOCTAX NOTOKAa Gonbiue
Pa3sMBIBAIOILMX Ha BLIXOJE LENecoobpa3sHO paccMaTpHBaTh KOHCTPYKUMH BOLOCGPOCHBIX
TYHHE/EH C FallleHHEM SHEPTHM B NPEAEIaX TPAKTa, YTO MO3BOfET 06MErdUTh KOHCTPYKLHH
JUIA COTIPSKEHUs] IOTOKOB B HWXKHEM Obede, obecrieunTh 3aluTy 00TEKaeMBIX TOBEPXHOCTEMN
TYHHEJIA OT KaBUTALMOHHBIX BO3JEHCTBHI H TPU pacxofaX MEHbUIE PacICTHOrO HCKIIOUHTEL
CMcHY GEe3HaMmOpHOTO ¥ HANIOPHOTO PeXHMOB TeYeHMs. B KayecTBe TakuX KOHCTPYKTMBHBIX
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MepOIPUATHH Ha TpakTe TyHHeleH MpH NPOSKTHPOBaHMH lLieecooGpasHO paccMaTpHMBAaTh
KaMeps! TralleHus, IaxTHEIe TACHTEH H Pa3NNYHbIe CXEMBI 3aKPYTKH NOTOKA.

7.7 TpeGoBannss K TINAOKOCTH M TUIABHOCTH OOTEKaeMOH IOBEPXHOCTH TyHHenei
JOJIKHBI YCTAHABIMBATHCS U3 YCIOBHH obecnieyeHus MponycKHol criocoGHOCTH TyHHES.

B BOROCOPOCHBIX TYHHENAX NPH CKOPOCTAX TedeHnsa Oonee 15 m/c ans 3aluThHI
o0TekaeMbIX MOBEPXHOCTEN TyHHeNelH OT KaBUTALMH M KaBHTALIHOHHON 3pO3MM HAaAJICKHT
npeaycMaTpuBath NOAGOP OOTeKaeMbIX OYEPTAaHHN KOHCTPYKUHH; HCIONL30BaHHE
CYNEepKaBUTALMOHHBIX ~ JIEMEHTOB  KOHCTPYKUMH H  DJE€MEHTOB, CHOCOOCTBYIOLIMX
TIOBBILICHHIO JaBlieHHs Ha TpaKTe; NONyYeHHE IIaAKkiuX 00TEKaeMbIX MOBEpXHOCTEH 00AENOK;
npuMeHeHue OETOHOB MOBBIIGHHOW KaBUTALMOHHOH CTOMKOCTH; 3AIUMTHBIX MOKPHITHH M,
0co0eHHO B Ciryyae Ge3HAOPHOTO PE)XHMa TEHYEHHs Ha TPaKTe, YCTPOWCTB ANA a’dpaiuH
MNPUCTEHHOro oA noroka. s 3alUUTBl OT TPAaHCIOPTHPYEMBIX B BOAE HAHOCOB M
B3BELIEHHKIX B BoZe Ten (OpeBeH, JbJa M T.J1.) HEOOXOAMMO HCMOB30BaTh OGETOHBI C
TNIOBbILIEHHOH H3HOCOYCTOHYHBOCTEIO, @ TAK)KE 3alIUTHBIE TIOKPBITHS,

7.8 Ins TyuHenmeH, MOABOAALIMX BORXY K IHAPOTYpOMHaM HIIM HAacocaM, CIEIyeT
HNpeaycMaTpHBaTh BO3MOXKHOCTH FHAPaBIHYECKON! NPOMBIBKY MaJIbIMU TIOMYCKaMH BOABIL IIst
OYHCTKH HX OT MEJIKOrO CTPOUTENIBHOTO MyCOpa.

Crnenmyer Taike paccMaTpUBaTh LENeCOOOPasHOCTh NPOBEACHMSA MEpPONPHATHH IO
00ecrneyeHHI0 aKKyMYJISIMH BJIEKOMBIX HaHOCOB B BEpXHeM Onedie MOCpEeNCTBOM MOABEMA
OTMETKH Boxo3abopa mocie MepeKpHITHS Pycla PeKH, CO3JaHHA JIOBYILIEK MIM €MKOCTH B
pyciie peku.

7.9 KOHCTpYKTHBHOE pelieHHE TYHHeNeH MAOIKHO OBbITh YBA32HO € TEXHHYECKHMH
BO3MOXKHOCTSIMH COBPEMEHHON TEXHHKH (RPOXOAYCCKMX IUMTOB) M MEXaHM3MOB A
TIPOXO/IKH TIOPOA U BO3BEACHHUS 00AENOK TYHHENEH.

TyHHean 6e3 06aes1ku

7.10 BesHanopHbie TYHHEH, 8 TAKXKE HAMOPHBIE TYHHENH NPH TTyOHHE UX 3al0KEHUS
HE MEHee NOJIOBHHBI HAopa BOJLI (B METpax), MPOXOAAIIME B O4EHb CIabOTPEIMHOBATHIX
CKaNbHBIX HepasMbiBaeMbIX [pyHTaxX (BKJIIOYass MaTepHall 3aroNHEHMS TPEIUMH) WIH B
MHOTOJIETHEMEP3/IbIX CKaJbHBIX TPYHTaX, HE TEPSIOLIMX YCTOHYMBOCTY MpPH H3MCHEHUH
TEMIIEpaTyPHOI0 peXHMa, CilefyeT IpOeKTHPOoBaTh 6e3 obxenky.

IIpu cooTBeTcTBYIOMIEM OOOCHOBAHMM JOITYCKAeTCs NPUHMMAThL FIyGHHY 3al0KeHHs
HAIOPHBIX TyHHeNeH Ge3 00/1e10K MEeHBIIE BETHYHHBI BHYTPEHHET0 JaBICHHUS BOIBL.

7.11 Tlpu ckopoctu Teuenust Boxbl cBeimie 10 M/c mpoekTupoBaHMe TyHHened Oe3
o6aeKn N0IDKHO OBITH 060CHOBAHO.

7.12 HauaneHblif ¥  KOHLEBOM y4acTKH HEOOJMUOBAaHHOTO (HAMOPHOrO WM
0e3HanopHOro) TYHHEN [OJDKHBI [peLycMaTpuBaThes ¢ oOAe/NKkofl Ha [THHe, paBHOMH
IpoNeTy (AWaMeTpy, WHpPHHE) BEIpaBOTKH, HO He MeHee 6 M.

7.13 B nonBomAumx TyHHeNSX (WM HMX YdYacTkax) Ge3 oOmesku, rae BO3MOXKHO
HapylleHHe YCTOHYHBOCTH OTHEJIbHBIX OJIOKOB MJIH YYaCTKOB CKaJIbHOI'O MAacCHBA, JOJIKHbI
ObITb NMPEIYCMOTPEHBI PAGOTHI IO 3aKPEILIEHHIO 3THX 6/10KOB (Y4acTKOB CKaJIbHOIO MaccHBa)
aHKepaMH Ha [CMEHTHOM pacTBOpe M Habphi3r-GeToHOM. B JIoTKE TyHHeENs NOIDKHBI
MpeNyCMaTPUBAThCA CHCHUAbHEIC JIOBYUIKH JUIS MOTEPABIIMX YCTOHYHBOCTH KYCKOB
NOPOJEL.

7.14 TIpy npoexTHpoBaHHM TyHHenel 6e3 o6nenku HOMAKHBI MpPedyCMaTPUBATHCA
TEXHOJIOTHH, 00ecneunBaIONIe MHHHMAIBHYIO LIEPOXOBATOCTh HOBEPXHOCTH TYHHES.
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7.15 BrlpaBHHBawoIMe 0ONENKH ClelyeT NpeRycMaTpHBaThH W3 MOHOJHTHOrO GeTOHa
WU HaOpeI3r-6€eToHA.

Jonyckaercs TNpPUMEHATH BhIpaBHHBalomIMe OOIENKM CBOJa M CTEH TyHHENd M3
HaOpBI3r-0€TOHa MPH CKOPOCTAX BOIBI B TyHHeNe He 6osee 10 m/c; npu GoJbILMX CKOPOCTAX
uX TpHUMEHEHHEe NOMKHO ObITb 060CHOBaHO. YCTPOWHCTBO BHIPaBHMBAIOIIMX OGAETOK W3
Habpbi3r-6eToHa He OOMYyCKaeTCs Ul Y4acTKOB, JeXallnX Ha riaybuHe Gonee 10 M Huxe
YPOBHS TIOA3E€MHBIX BOJ.

JloTok 1pyu BeIpaBHMBAKOWKX 00Ae/KaX CleAyeT NpeayCcMaTpruBaTh OETOHHBIM,

BripaBHuBarolMe 00NEIKH B HANOPHBIX TYHHENAX CIEAYyeT MPUMEHATb NpU TIyOHHe
3aJI0KEHHs TYHHENEH HE MEHee MOJIOBHHB! BHYTPEHHEr0 Haropa BOJbl.

7.16 OcHOBHBEIE BHIABI HECYMHX OOIEJOK HAMOPHBIX M Oe3HANOpHBIX TyHHeIeH M
001acTh WX MPUMEHEHHS NOJKHBI COOTBETCTBOBATS NPHBEACHHBIM B Tabnuue 2.

TIpyn muTOBOM crocobe NMpPOXOAKM TYHHEA [OMycKaeTcs NPHUMEHSTb OOAENKH M3
MOHOJIUTHO-TIPECCOBAHHOTO O€TOHA M HOBBIE BH/Ibl KOHCTPYKUMH COOPHBIX KpPYTIIBIX
00/1e10K, NMO3BOJIAIOLIMX MCKIIOYHTE HEOOXOANMOCTb YCTPOWCTBAa BHYTPEHHEH BTOPHYHOMN
obaenku (xenezobeToHHas obgenka C 3aNMpaiONIMMUCS CErMEHTaMH, Xejle300eToHHas
oblenKka ¢ KOHYCHBIMH COCAMHHMTENbHBIMHM TIOJOBKaMHM, IIpEIBAapUTENbHO HAMpskeHHas
ene300eToHHas o0Jenka, coToBas Kene3o00eToHHas 00/enKa, obaenka U3 cTane6eTOHHBIX
On0oKoB, cranexene3obeToHHbIx GiokoB). IlpuMeHeHne Takoil o6uenku 0GOCHOBBIBAETCSH
pacyeToM.

[Ipumenenue o6aenku U3 HabpbI3r-GeTOHA € aHKepaMH AOMYCKAeTCs A/ TYHHeNeH npu
rnybuHe MX 3aJI0OXEHHs He MeHee MOJIOBHHBI BHYTpEHHero Hamopa Boasl. B cpeame- n
CUJIbHOTPELLMHOBATBIX [PYHTaX HaOpHI3r-0€TOH HEOOX0AMMO BBINOHATE 1O METAIMYECKO#H
CceTKe.

Cuennienue HabpbI3r-6eToHa ¢ rpyHToM nomkHO ObITh He MeHee 0,5 MIla. Ilpu
COOTBCTCTBYIOLEM IKCNEPUMEHTANLHOM 00OCHOBAHHMH [ONYCKAETCA NMPHUMEHATH OOIEINIKH U3
HabpbI3r-6eToHa NP MEHBIIEM CLEIUICHHH.

Ilpu Bo3pmeHcTBMM Ha 00menKy u3 HaOpHI3r-GeTOHa TPYHTOBBIX BOJ WIM [pH
LEMCHTallMN TPyHTa CLENeHUE o6OCNKH C IPYHTOM AOMKHO ObITh HE MEHEE YABOEHHOTO
3HAYEHHUsA JAaBJIEHHs IPYHTOBBIX BOJ.

B rpyHTax ¢ koadpuimentom kpenocty £ ot 4 00 8 A1 KOMOMHMPOBAHHON 0OAEIKH H3
BHYTpeHHeH kene306¢TOHHOH 060104KM U HApYKHOro cOOPHOFO KeNne300€TOHHOrO KONbLia
B3aMeH XKes1e300eTOHHOH 0007104KH JOMYCKaeTCs MPUMEHATH KETC30TOPKPETHY IO,

7.17 Hecywue obaenkyn TyHHeNeH HAJIEKUT NPOEKTUPOBATE KaK HETPELMHOCTOHKUMHU
(paccYMTHIBaEMBIMH [0 ILUMPMHE DACKPBITMS TpelIMH), TaKk M TPEUIWHOCTONKUMM
(0Opa3oBaHMe TPEUIMH He AONYCKAeTCs).

BeronHsle u xene3obeToHHBle OCNENKM TyHHeNned cnefyer, Kak TpaBWIIo,
MpeAyCMaTPHBATh HETPEIIMHOCTOHKHMH.

TpeHInHOCTOMKHUMY JOMMKHBI ObITb OOHENKM TYHHENEH, COOpYXaeMblX B 30HaX ¢
BBIIENCHHEM CEPOBOAOPOJA U B IPYHTAX, NMOABEPXKEHHBIX Cy(do31H, BbILIENAYHBAHMIO, IPU
rHApoKkapOOHaTHOH LHENOYHOCTH BOAbE B TYHHeNEe MeHee 0,25 Mr-IkB/JI, a Takxke B clyyasix,
Koraa GHIBTpalMA BOABI MOXET BbBI3BATH CHIKEHHE [JOJNTOBEYHOCTH OOHENKH W
YCTOHYHBOCTH IPYHTOBOrO MacCHBa.

7.18 TonmnHa GSTOHHOH WM Xene300eTOHHONW Hecylllel oOlefky AOMKHa ObITh He
6onee 0,15 BHyTpeHHero pandyca r; NONEPEYHOrO CEYEHHA TYHHENA [IpH KPYroBoM ero
o4epraHud Wi 0,15 MOTOBUHLI IUPHUHBI CEYEHN b MPH HEKPYTOBOM OYEpTaHHN.
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Ecnu mo yCIoBUSAM TpemMHOCTOMKoCTH TpefyeTcs yBEeIMYEHHE TOINMIMHEI OORENKU
HATIOPHBIX TYHHeJIEH ClleayeT pacCMOTPETh BO3MOXKHOCTb IIPUMEHEHHS MaTepyalia 061eoK ¢
MEHBIIMMH 3HAYCHHSIMH MOXYJIEH YIPYTOCTH, YeM Y TAXKENbIX OETOHOB, WIH YIyYIICHHS
ne(hOPMALMOHHBIX XapPAKTEPUCTHK TPYHTOB IyTeM HX YKPEMUTCIbHOR LEMEHTAlUH, WM
OpUMEHEHHUs IPEOBApUTEIbHO HANpKEHHOW keide3o6eToHHON o6Jenku TyHHens Ha
HanpsrawomeMm ueMente, [Ipy 3TOM pellleHHE [0 YIy4IUEHHIO Ae(OpMallMOHHBIX
XapaKTEPUCTUK TPYHTOB MYTEM HX YKPENHTENBHON LEMEHTAalMH JOJKHO HPUHHMATHCA Ha
OCHOBE TEXHHKO-JKOHOMHMYECKOTO  COINOCTaBNCHMS BAPHAHTOB II0CHAE  BHIMOJHEHHS
YKPEIUTEIbHOM LIEMEHTALMH Ha OIIBITHOM YHacTKe.

Tabnuna 2

KodhpHUMEHTE KpenocTy f 1 yAesHoro oTropa rpyHTa Ko, Hiem® (kre/cm’)

f>8; ford no8; f<4;
Ky > 5000 Ko = 2000 - 5000 Ky <2000
O6zenka (500) (200 - 500) (200)

Hanop Bogsl, M
Menee | Ot 30 | Cerimie | Menee | Ot 30 | Caeimre | Menee | Ot 30 | Ceriure
30 | 1o 100 | 100 30 {0100 100 30 | mo 100 | 100

MoHonuTHas:
GeroHHas + + + + + + + - _
M3 [IPECCOBAHHOIO - - - + —~ — + - _
Oetona
HaOpb13r-6eToHHas ¢ + + + + - ~ - - _
aHKepaMu
xKene306eToHHas - - + - + + + + +

KomOunupoBaHHas:
BHYTPEHHSIS - - - - + _ _ _ _
XKeJIe30TOPKPETHas
060104Ka, HAPYXHBIH
MOHOJIMTHEIH OeTOH
BHYTPEHHAS CTallbHasA - - - - - + - - +
o6oi0uKa, HapyKHBIHA
MOHO/TUTHEI} GETOH
WM Xene300eToH
BHYTPEHHSAN - - - + - - + + _
weire300eToHHaA
0605104Ka, HapyKHOE
cboproe
KeJie300eToHHOE
KOJIBIIO

* B ToM uncie Ge3HaNOpHbIE TYHHENH.

IIpumMeuanns

1 3Hauenue «+» 03HaYaeT BO3MOKHOCTh IPHMEHEHHA, 3HAK «—» HEJOMYCTAMOCTh IPUMEHEHHUS,

2 IpumeHenve o6IeN0OK OPYTHX BHIOB, HE MPUBEJEHHLIX B TaGNMIE, HOMYCKAETCS NPH HALTEKAILEM
060CHOBaHNH.

7.19 MuHuManpHyr0 TOMMHY O00J€NOK THAPOTEXHHMYECKHX TYHHENIEH cleayer
NPUHHAMATH HE MEHEE, CM:
IUTSL MOHOJIUTHBIX OETOHHBIX H JKENIE300ETOHHBIX «.oovoverevererereenne oo verreeenirenes e 20
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U1l BHYTPEHHEH MOHOIMTHO Xkene306e TOHHOH 000/104YKH KOMOHHUPOBAHHBIX
OBZETIOK 1.ttt bbb bbb bbb bbb

1St COOPHBIX JKeIe300eTOHHBIX
13 HaOphI3r-6eToHa:

U3 KENE30TOpKpeTa
7.20 TIpoueHTE!  apMHpOBAaHUA HETPEIMMHOCTOMKHMX JKene300eToHHBIX  06aenox
HanopHBIX TYHHeNeH cielyeT ONMPENENATH W3 YCIOBHA OrpaHHYEHHs pPACKpHITHA TPELIMH
(cornacHo Tabnuue 7) 1 GUIBTPAlMOHHBIX OTEPh, HO NPHHUMATL He MeHee 0,5 %.

Jna TpeuMHOCTOHKHX 06/eNOK HANMOPHEIX TYHHENEH, COOpyXaeMblx B TIPYHTaX ¢
K03QHHLIMEHTOM KpenmocTH f<4, MHHMMalbHOE APMHUPOBaHHE HEOOXOAMMO INPHHHUMATH
0,3 %, B rpynTtax ¢ />4 - 0,15 %.

MuHHMAaNbHOE apMHPOBAHHE )KENE30TOPKPETHBIX 000704eK ClexyeT NMpHHMMATh He
Hike 1 %.

7.21 B xene306eToHHBIX OOAeNKaxX HArOpPHBIX TyHHeJNell NpPH  ABYXPATHOM
PacrnoyIOEHWH apMaTypel OCHOBHYIO 4acTh pacueTHOH apmatypsl (60— 70 %) caemyer
pacronaraTe y BHyTPEHHEH OBEPXHOCTH 06aeNKH.

B npouHBIX OJHOPOAHBIX IPYHTAX, @ Tak)Ke MPH MCMIONB30BAaHHK BPEMEHHOW KperH U3
METaJUIMYECKHX apOK [OMYCKAeTCAd YCTAHOBKA OJHOPAIHOM apMaTyphl, pacrionaraeMod y
BHYTPEHHEN MOBEPXHOCTH O0EIIKH.

IIpononbHyio pacrpenenMTebHYIO apMarypy Cleayer pasMellaTb ¢ BHYTpeHHei
CTOPOHEI paboueit apMaTyphl ¢ 1maroM He 6osiee 25 cM.

B HeomHOPOAHBIX TIpPYHTaX, TIPM KapCTOBBIX MYCTOTaX, TEKTOHWYECKUX W APYTHX
HApYWICHWAX TPYHTOBOTO MAacCHMBAa HAIJEKHT IIPELyCMAaTpUBaTh  KOHCTPYKTUBHbIE
MEpOIPUATHA, HCKIIIOHatoLe 00pa3oBaHHe TPEILUH ¢ packpbiTHeM fosiee JOMyCTHMOrO.

B xene3oberonHsix o6menkax 6e3HalOPHBIX TYHHeNeHd pa3MelleHHe apMaTyphl
OIpENEIAETCS PACUETOM 110 PEAENBHBIM COCTOAHUAM NEPBOH IPYyMNEL.

7.22 TonmuuHy  3alUMTHOro  clos A pabouyell  apMaTypbl  MOHOJHTHBIX
Kene306eTOHHBIX 000K ceayeT NPUHMMATh HE MEHee:

30 MM nipu ToLHMHE 00OCTKH 10 30 cm;

40 » » » » Do 50 »;

50 » » » »  csplme 50 ».

B arpeccrBHO# Bozie-cpesie TOMMMHA 3aLMTHOTO C10S YBEIHYHBaeTcs Ha 10 MM.

MUHUMANBHYIO TONIHMHY 3aMTHOTO CJIOS U DPaclpefesiuTeNsHOH  apMaTyphl
OOMYCKAeTCs puHUMaTh Ha 10 MM MeHbLUe, ueM Ang pabodei,

Jna c6opHbIX 31eMEHTOB 06ASTKH TOMLIMHY 3aIMTHOTO CJ108 ROMYCKAETCS YMEHBILATD
Ha 10 MM 110 CpaBHEHHIO ¢ YCTAHOB/EHHOM /Isi MOHOIMTHEIX 00e10K.

TonumAy 3amHUTHOrO CNOS JIOTKA M CTEH TYHHEIs HEOGXOAMMO YCTaHaBIHMBATH C
YYETOM HX UCTHPaHHUs HAHOCAMH, HO He MeHee 50 MM.

7.23 Ha yyacTkax pa3BeTBAEHHS HalOPHBIX TYHHeNeH U HX COMNPSKEHHS CO 3MAHMAMH
I'3C, TASC u HC, 3aTBOpHBIMM KaMepaMH H IDYTHMH aHAJIOTHYHBIMH COOPYKEHHAMH
CIIEyeT NPUMEHATh CTANbHYIO OGIHIIOBKY.

JinHy (TpaHMIbI) y4acTKOB KOMOWHMPOBaHHON oOJenku C BHYTpEHHEN CTaibHOM
060104KOH HaANIEXHUT ONPEeEIATh Ha OCHOBE CIEAYIOLIMX KPHTEPHEB:

HecyleH cnocoOHOCTH BMEIIAIOIIEro rpYHTOBOFO MacCHBa,;

AJMHBL TMyTH M pasMepa OWIBTPALHH W3 TYHHEIs B COCEQHHE «CyXHE» MOJ3EMHBIE
COOPY>XCHHs UM B HAlIPAB/ICHUU [TOBEPXHOCTH 3eMIIH;
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TI0 YC/IOBHAM 3aIMThl OT KABUTALMOHHBIX BO3ACHCTBHUH.

Pasmepsr 3aTpybHOro npOCTpaHCTB2 — 3a30pbl MEXAY rabapuraMH CTaIbHOH
KOHCTPYKUMH ¥ BBIpaboTKM (BpeMEHHOH Kperu) — ClefyeT NPHHHMaTh MHHHMAaIGHBIMHA ¢
y4eToM TpeGOBaHHI TeXHHKHM 6E30TacHOCTH MPU MPOBEJECHHH CTPOMTEIBHO-MOHTAXHbIX
pabor.

Ilpy nByxcroponHeli cO6opke ¥ cBapke PeKOMEHAyeTcs NMPEAyCMATPHBATh CIUIOMIHON
IIPOXOJ JUIst YelIoBeKa B 3aTpyOHOM MPOCTPAHCTBE.

B koHue cranbHOH OOGMMIOBKHM KaMepsl NpH O€3HAIlOPHOM pEXHME TEYEHHS 3a
3aTBOPOM HEOGXOIMMO PaccMOTPeTh LieNecoo0pasHOCTh YCTpOHCTBa a3paTopa ¢ NOABOAOM K
HEMY BO3/yXa.

7.24 JlehopManroHHbIe BB CIEAYET PACNONaraTh B MECTaX MPUMBIKAHHA K KaMepaM
¥ Ha y4acTKax TyHHeJs, T 31eMEHThl 00J€NKH MOTYT CMEINAThCs.

7.25 ina obecriedeHns BOJOHEMPOHHIAEMOCTH CTPOMTENLHBIX M Ae(OpMalHOHHBIX
IIBOB OGHENIOK HAMOPHBIX TyHHeNeil HeoOGXoOWMO NpenycMaTpuBaTh B IIBAX YCTaHOBKY
auadpars, MITOHOK WK APYTUX YILIOTHEHHH,

7.26 3anonHUTENbHAS  LEMEHTAUWsA B TYHHeNsX ¢ o0jenkolf  Jo/kHa
MpelycMaTpHBaThCs BO BCEX CNIy4asX, 3a HCKIIOUEHHEM TyHHeneH ¢ ofnenkaMu u3 HaGphi3r-
OeTOHa WM MPEeCCOBaHHOro GETOHA, a Takoke HAKIOHHBIX (C YIJIOM HAKIOHA K FOPH3OHTY
6onee 30°) M BepTHKANLHEIX BOJOBOIOB C 00€/IKOM U3 IMTOro 6ETOHa.

727 llpn npoeKTHpOBaHHH OONEJOK HANOPHBIX TYHHENECH, pachofaraéMblX B
TPELIMHOBATHIX TPYHTaX CJEAyeT, KaK IpaBWIO, NPEAYCMAaTpPHBATh YKPCIHTENbHYIO H
NPOTHBOGHIBTPALMOHHYIO HEMEHTALHIO.

7.28 lna ynydiieHus YCAOBHH pabOThl KOHCTPYKUHH OOIEIKH, BOCIpPHHHUMAOWEH
JaBlEHHEe TIOO36MHBIX BOJ, CIeAyeT pacCMaTpUBaTh LeAecOO0pasHOCTh MPUMEHEHHs
JPEHaXHBIX YCTPOHCTB 1 aHKEPOBKY OO/IENIKH B IPYHT.

7.29TIpn  mpoekTupoBanui  O€3HaNMOPHBIX  TyHHeNe#,  pacnonaraeMelx B
MHOTOJIETHEMEP3bIX ITPYHTaX, HEOOXOJUMO IHPELYCMOTPETh MEPONPHATHA, HCKIOYAIOLIHe
o61eieHeHre CBONOBOM YacTH, a TAKXKE MOPO3HOE My4YCHHE H3-3a Ce30HHOTO OTTAMBAHHA W
3aMep3aHus IPYHTOB BbIIIe YPOBHS IPOTEKaomeH BOJBI.

7.30 B MHOTOJNCTHEMED3NBIX  CHIBHONBAWCTBIX TPYHTaX CleIyeT OPHMEHATH
NoJaT/IMBhIE KOHCTPYKUMH 001enoKk (W3 Kene300eTOHHBIX aHKepoB, HabpbI3r-6eToHa), a
TaKxkKe Apyrie KOHCTPYKIMH, cnocoGHbIE NepepacnpeensTh YCHIHA B CBOUX 3NleMeHTax 6e3
HapyIIeHNs UX LEIOCTHOCTH.

7.31TIpH TpPOEKTHPOBAHMH TYHHENEH, pacronaraeMbiX B MHOTOJETHEMEP3JbIX
IPYHTaX, HEOGX0MMO YYHMTHIBATL BO3MOXHOCTE OCA[KH TYHHEIs W MOBEPXHOCTH HAl HHM
BCJIEACTBHE OTTANBAHUS IPYHTOB.

8 MexaHu4eckoe 000py10BaHMe FHJPOTEXHHYECKMX TyHHeei

O6mue KOHCTPYKTHBHbIE TpeGoBaHus

8.1 KoMnoHOBKa M KOHCTPYKTHBHBIE OCOOEHHOCTH KaXKIOTO BHIOa2 MEXaHHYECKOro
060pyIOBaHHA NOJKHBI Pa3pabaThIBATLCA € YIETOM:
ofecrieyeHus HanexHOH paboTel 00OpY/OBaHHSA B IUTATHBIX M aBApUHHEIX YCIOBMAX

IKCIUTyaTalNH;

ynoGcrBa, LOCTYMHOCTH M 0e30MacHOCTM  KCIUTYaTAallHOHHOTO  06CITy)KHBaHUS
o6opynoBanus, MEXaHM3allM¥  DPEMOHTHBIX  paorT, MOHTaXa, JeMOHTaxXa,
TPAHCIIOPTUPOBAHMS,
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NpenoTBpalieHds  oOJeJCHEHHS  9NEMCHTOB  3aTBOPOB,  3aTBOPHBIX  Kamep,
BO3AYXOBO/0B,

COOMIONEHNA CAHUTAPHBIX U 9KOJOrMUECKHX TpeBOBaHHIA;

obecneyeHnd noxapHoit 6e30macHoCTH.

8.2TIprn nNpOEKTHPOBAHHM BXOAHBIX ¥ BBIXOOHBIX YYacCTKOB TMAPOTEXHHIECKHMX
TYHHCJICH JOJDKHBI NIPEIyCMaTpUBaThCA YCTPOWCTBA WIIH MEPOIPHUATHS, 0DecreynBalomne
OTOPOKHEHHE MPOTOYHOTO TPaKTa, KX OCMOTP, PEMOHT WM PEKOHCTPYKIHUIO.

8.3 CocraB, mapaMeTphl, YCHOBHS ¥ PEXKHM OKCIUIyaTallkM MEXaHHYECKOro
obopynoBaHHs HODKHBI Pa3pabaThiBaThCsA Ha NEPHOA NMOCTOSHHOMN IKCILTyaTALMH TYHHEIS C
Y4YETOM 3ITaNHOCTH €T0 BO3BEACHWUS, CTPOMTCILHOIO NEPHOAa W BPEMEHHON 3KCIuIyaTaluu
o0BeKTa.

8.4 MexaHu3MBbl MHAMBUAYANbHBIX TPUBOAOB 3aTBOPOB, MACJOHaCOCHBIE YCTAHOBKH
THPOIPHBOAOB H aNnapaTypbl YNpaBACHMA JO/DKHBI OBITH 3aLMLIEHBI OT aTMOCHEPHBIX
0CaJIKOB IIATPaMH WM CTALHOHAPHBIMH MOMELEHUAMH.

8.5 3aTBOpHl ¢ MHAMBHIYaJbHBIMH TNpPHBOJaMH B paiOHaX C CYpOBBIM KIHMATOM
HAOJDKHBI OGCJIy}KPlBaTBCﬂ B 3AKpLITBIX [MOMEIUCHMAX. MacnoHacocHble YCTAaHOBKH,
annapaTypa ynpaBICHHA M KOHTPOJSs JIOJOKHA DAacronarathCi B OTAIUTHBAEMBIX
BEHTUJIUPYEMbIX TIOMEILECHUAX.

8.6 DieKTpocHabXeHHE MOABbEMHBIX MEXaHM3MOB OCHOBHEIX M aBapHIHO-PEMOHTHBIX
3aTBOPOB JOKHO NPEAyCMaTPHUBATLCA OT ABYX paclpefeNUTENbHBIX YCTPOHCTB, KaXaoe U3
KOTODBIX MOJNY4aeT NUTAHHE OT HE3aBHCHMbIX WCTOYHHUKOB, & TaKXe€ OT aBTOHOMHOTO
HCTOYHHKA, HAXOMALIErocs BHE 30HBI BO3MOXKHOTO MOBPEXAEHUA B Ciyyae 4Ype3BHYaiHOM
cuTyaluuu (aBapyu) Ha FTHAPOTEXHHYECKOM COOPYXKEHHH MJIH B SJHEPrOCHCTEME.

8.7 Cuctema ynpaBieHHs JOMKHA MCKIIOYAaTh BO3MOXKHOCTH CaMOIPOM3BOJBHOTO
BKJIFOYEHUS B pabOTy MeXaHM3Ma Mocie BOCCTAHOBNEHUA MPEPBAHHOIO JICKTPOCHAOKEHHA
uiu c6os B paboTe 371eMeHTa CHCTEMBI YIpaBieHus.

8.8 Bece rpysonoabeMHbie MEXaHW3MBI JOMKHBI WMETb CPEACTBA I KOHTpOJs Beca
NOJHUMAaeMOro rpysa, ¥ B CJly4ae NpEBbILICHHSA YCTaHOBIEGHHON Ipy30noABEMHOCTH, paGoTa
MEXaHHU3MOB J0JIXKHa 6HOKHp0BaTBCH H JOJDKHBI BKJIKOYATHCSA CBETOBOH 1 BByKOBOFl CUTHAJIbI.
TToBTOpPHOE BKIIOYEHHE MEXaHH3Ma MOXET GbITh MPOU3BEACHO TONBKO MoCIe NeGIOKHPOBKH
(cHATHA 3ampeTa HAa HOABEM), KOTOpasd [O/KHA BBIMONHATLCA B CHUCTEME YIpABICHHA
MeXaHH3Ma EPCOHAIIOM.

8.9 Ipy MpOEKTHPOBaHHM MEXaHMYECKOTO0 OGOpYHOBaHMS ClefyeT YYHTHIBATH OIBIT
9KCIUTYaTalMd aHAIOTHYHBEIX COOPYKEHHH M 00OpYHOBaHMR B aHAJOTMYHBIX MPHPOLHO-
KIHMaTHYECKHUX YCJIOBUAX NCHCTBYIOUIMX MHAPOY3IOB,

3aTBopbI

8.10 Tun OCHOBHEIX 3aTBOPOB Ha BXOIHBIX IOPTaNaxX TYHHeNeH (MI0CKHe, CerMEHTHRIe
U IpYyTHE), NX KOTHIECTBO U MAapaMeTpsl JOJDKHBI ONpeeNaThCs B 3aBUCHMOCTH OT HAmopa u
npoIyckaeMoro oobemMa BOJbL.

8.11 OcHOBHBIE 3aTBOPHI AODKHBEI OBITE PAacCYMTaHBl HA MOABEM H OMyCKaHWE IpH
MaKCHMaJIbHOM Harope.

8.12 JIna Ka)Kaoro aBapHHHO-PEMOHTHOI'O 3aTBOPa MOJUKHBI ObITH YETKO ONpEACIEHBI
TpeGOBaHHA K BHIMONHACMBIM UM B aBAPHHHBIX CUTYALHAX QYHKUUAM.

8.13 PeMoHTHBIE 3aTBOpHI CIEAYET pa3MelaTb Mepel] OCHOBHBIMH HIJIM aBapHKHO-
PCMOHTHBIMH 3aTBOpaMH I 0GeCneYcHHA PEMOHTA TYHHeEJNeH, OCHOBHBIX M aBapHHHO-
PEMOHTHBIX 3aTBOPOB.
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8.14 B xauecTBe PEMOHTHELIX 3aTBOPOB HOJDKHBI IIPUMEHSATHCS, KaK MPABHIIO, INIOCKHE
CKONB3SAIIHE 3aTBOPEL. MIX MOABREM M OMyCKaHWe CIeRyeT NPOM3BOJMTH IIPH BBHIPOBHEHHBIX
YPOBHSX.

3aTBOpHbIe KaMepbl TYHHeAeH

8.15 3aTBOpHbIE KaMepbl THAPOTEXHUIECKHX TYHHENEH HOKHBI 06eCneyHBaTh!

NPOMYCKHYIO COCOGHOCTB IIPH ITOJTHOM OTKPBITHH 3aTBOPOB,;

TPOTHBOKABUTALIHOHHYIO CTOHKOCTD JIEMEHTOB KaMEpE! H 3aTBOPOB;

crnoCoGHOCTh KOHCTPYKTHBHBIX 3/I€MEHTOB KaMePhl M 3aTBOPOB IJIMTENLHOE BpeMs
BOCTIPHHUMATE MOBEHIIEHHBIE I'MAPOAMHAMHYECKHE HArpy3kH, BO3ZHHKAIOIIME IIPH Pe3Koi
JnedopMaryi NOTOKa;

CrIocOOHOCTh KOHCTPYKLMH 3aTBOPOB BOCHPHHHUMATH YCHJIMS OT TI'MJApPaBIMYECKOT0
yIapa, BONH IIPOPEIBA ¥ BO3MOMKHOI'0 yIapa IpA3eKaMeHHBIX TOTOKOB;

61arolpUATHEIN PEXXUM TEYCHHS Ha HIKENEKAILEM YIaCTKE TYHHe.

8.16 BepxoBas yacTh KaMepel, HaxoJdmladcs BBIIE OCHOBHEIX 3aTBOPOB, IPH BCEX
OTKPHITUAX MMOCTEIHMX NOKHA, KaK INpaBuio, paboTaTh B YCIOBHAX HAIOPHOTO peXHUMa
TeyeHUs. ITo TpeboBaHue obecneurBaeTcss KOHQY30PHOCTBIO NPOTOYHOMN BEPXOBOH 4acTH
KaMephl.

8.17 B BoZi0cOPOCHBIX TYHHENAX, TPAHCTIOPTHPYIOIHMX BIEKOMbIE HAHOCH H HMEIOILE
MOBOPOTHl B [UIaHE, 3aTBOPHBIE KaMepbhl HeoOXOAMMO pacmoniarare Ha IPAMOJIHHEHHBIX
y4acTkax Tpaccel. Bmmxafmuii mOBOPOT TyHHeNs Inepel 3aTBOPHOM KkaMepolt HOMKeH
OTCTOATh OT HEE Ha pacCTOAHUM, HOCTATOYHOM [JIA 3aTyXaHMs MONEPEHHOH LMPKYJIALMH B
TOTOKe ¥ 00ecreyeHUss PaBHOMEPHOTO pAclpeleieHHss HAHOCOB MO IPOJNeTaM, a TaKxe
BHYTpPH KaXJOT0 I1pOJIeTa KAMEPh! 3aTBOPOB.

8.18 IIpy MCrONB30BaHMA B KOHCTPYKLUMAX 3aTBOPHBIX KaMep CTAIBHBIX OOJIMIIOBOK
HeoOxomuMo ofecrneynBaTh NPOMHOE M JKECTKOE 3aKpEIVIEHWE CTalbHbIX JIHCTOB B
KOHCTPYKLHMH, FapaHTHPYIOILHE ero COBMECTHYIO paboTy ¢ GETOHOM, Mo KkpaiiHel mepe, Ha
y4acTKax KpenieHus. 3akpervieHue cleRyeT MpefycMaTpyuBaTh ¢ TOMOLIbIO peGep KeCTKOCTH
M aHKEPOB, PACMONOKEHHBIX B YIJIaX H MO JUIHHE IEMCHTA.

8.19 Ha G6e3HanmopHbIX HH30BBIX M COMPAralOIMX Y4YacTKax 3aTBOPHBIX KaMep,
PAacIONOXKEHHBIX B TPYHTOBOM MAacCHBE, MMEIOWIEM HOCTATOYHYH) HECYLIYIO CHOCOGHOCTB,
HaJUISKHT PaccMaTpHBaTh IENecoo6pasHOCTh KOHCTPYKUMH OGAENKH, MPUAHKEPEHHON K

TpYHTY.

9 /IpeHask M HeMeHTaNNsi FTHAPOTEXHUYECKHX TyHHe el

OG6mne KOHCTPYKTHBHbBIE TPeGOBaHHUS

9.1 Ilpy mMpOeKTHPOBAHUM THAPOTEXHUYECKUX TyHHENeH, Tpacca KOTOPBIX HPOXOAUT
Yyepes I1oponbl, He obnafarouiyie JOCTATOYHON NPOYHOCTBIO M/MIIM XapaKTepU3yHoLUecs
3HAYUTENIBHBIM BOJOHACHILICHHEM M CIIOXKHBIM PEXHMOM IPYHTOBBIX BOJ, a Takike uyepes
NIOPOABI, pa3MOKaHHE KOTOPBIX GUILTPYIOILEH U3 TYHHEN BOJOH MOXKET NPUBECTH K NOTEpE
MX [POYHOCTH, HEeOOXOAMMO HpelyCMaTpuBaTh YCTPOHCTBO JpeHa)a M LEMEHTALHIO
FPYHTOB.

9.2 B NpoekTHOH NOKYMEHTaUNY APEHAKEH U HEMEHTALNM CIICIYET YKa3blBaTh!

TpeGoBaHKA K NPOU3BOACTBY paboT;

JIOILyCKH B OTKJIOHEHHHM OT Pa3sMEpOB DIEMEHTOB KOHCTPYKLMH;

crieUalbHbIC MEPONPHUATHUS, rapaHTHpYolHe TpebyeMoe KauecTBo paboT;
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crioco6bl KOHTpOIISl Ka4yecTBa BHINONHEHHBIX PaboT (NpoJyBKa CKAThIM BO3AYXOM,
NpOKayKa BOJOH, HCIIBITAHHE FEPMETHYHOCTH).

9.3 TlpuMeHenue apeHaxa, MPOTHBOQUIBTPALHOHHOM LIEMEHTALIUH, HX COYETaHHS WIIH
06[e0K, BOCMPUHUMAIOIIMX MOJHOE THAPOCTATHYECKOE JiaBlNeHHEe TPYHTOBBIX BOJ,
OMNpPEAEHAETCH TEXHMKO-9KOHOMHYECKHUM COIIOCTABJIEHHEM BapHaHTOB.

Jpenax

9.4 JlpeHaxx B I’WIPOTEXHNYECKHX TYHHEISAX MPUMEHSETCS JIA:

CHXKEHMA (YaCTHYHO WM MONHOCTHIO) JABJICHHSA IPYHTOBBIX BOJ Ha 06aelKH;

MOBBILIEHHUA HOJATOBEYHOCTH COOPYXEHMA NpPH CHHXKCHUH TPajHeHTOB Hamopa u
pacxona BOABI, GHIBTPYIONIEHCS yepes 00AeIKy;

TIpeIOXPaHeHUs OT NMOTEPH YCTONYHBOCTH (BHIMYYHBAHHSA) METAIMYECKOH OOIHLIOBKH
HANOPHBIX TYHHesIeH NPH HX OMOPOXHEHHH;

obneryeHus BBINOTHEHHS MOA3EMHBIX CTPOUTEIBHEIX PaGoT B BOXOOOHIBHEIX 1TOPOaaX.

Jpenaxu cneayer IPUMEHATh TAlOKE TOINA, KOTAA B €CTECTBEHHBIX YCIIOBHSAX
TPYHTOBBIE BOABI OTCYTCTBYIOT, HO €CTh ONAacHOCTb Pa3MOKaHHUsA TOPOA C TOTepel ux
TNPOYHOCTH, BBILIENAYHBAHUA MJIH TOTEPH YCTOMYHUBOCTH OMON3HEBOTO CKIOHA B CBA3M C
GduspTpalyeil BoIbl U3 TYHHENS B MEPHOA IKCIUTyaTalIUH,

9.5 BriGop THNa APEHaXHBIX CHCTEM, MPHMCHSEMBIX B THOPOTEXHHYECKHX TYHHENAX
(tabnuua 3), 3aBUCHT OT!

reoJIOI'MYECKHX W M'MAPOTE0JOTHYECKHX YCIOBHH;

GHU3HUKO-XMMHYECKHX NPOLECCOB B TOPOJE, BBI3bIBAEMBIX IOBH)KEHHEM TPYHTOBBIX M
TIOBEPXHOCTHBIX BOJ M BIMAHHEM METEOPOJIOrHYeCKHX aKTopoB;

KOHCTPYKLUH H MaTepHasa o64e/I0K TYHHENs, YCI0BUH ero paGoThl;

YCIIOBHH CTPOHMTE/BCTBA M SKCILTyaTallMi TYHHENS U JpeHaxa.

9.6 B cnyuasx, KOrza npH HOPMalbHOH paboTe HAOPHOTO TI'HAPOTEXHUYECKOTo
TYHHeNa He Tpebyercsa pa3rpy3ka oOmeNKM OT JaBIEHHS TIPYHTOBBIX BOJ, a pa3rpyska
ApeHaxeM HeoOXoauMa INpU ONOPOXHEHHHM TYHHENs, ClelyeT NPUMEHATb PeryJIHpYyeMblii
APEHax, KOTOPhIii MOXKET BBITIOIHATLCS, HATIPUMED, B BUJE:

3aBHXKEK, YCTPaUBAEMBIX Ha KOJUIEKTOPHBIX Tpy6ax, B MeCTaX, JNOCTYMHBIX IS
OCMOTPA WJIH KOHTPOJIs B JIt000¥ MepUoa IKCTITyaTaluH;

ABTOMaTHYeCKHX OOpaTHBIX KJIANIAaHOB, OTKPHIBAIOMIMXCA MOA NaBJIEHUEM T'PYHTOBOM
BOJBIL.

Jns yBenMyeHUs HANCKHOCTH CBOEBPEMEHHOIO OTKPBHITUS W 3aKpPBITHS 3afBIKEK
JpeHaxa  LedecooOpa3sHO — YNpaBIeHHE  WMH  aBTOMATH3MpOBaTh,  CONOKMPOBaR
3JIEKTPOMEXaHUIECKAM YIIPaBICHHEM ¢ paboTOH 3aTBOPOB I'MAPOTEXHHYECKOTO TYHHEII.

9.7 ins ocMOTpa U peMOHTA JpeHaxked (Harmpumep, 3aMeHbI GHIBTPOB) HEOOXOMUMO,
rJe 3TO BO3MOXHO, NpPEAyCMaTpHBaTh YCTPOHCTBO CMOTPOBBLIX KONOALEB, JIa30B, JIOKOB H
T.IL. WIH JeJaTh JpeHaXH IPOXOAUMBIMH.

9.8 Jipenaxxu  cneyeT [pOSKTHPOBATH TaK, YTOOBI HMCKIIOYHTH BO3MOXHOCTB
3aMep3aHus BOJbl B HUX U B BOOOTBOAHBIX YCTPOHCTBAX.

9.9 B ceficMMYeCKUX paiOHaX ApeHaKHbIE yCTPOHCTBA HEOOXOAMMO MPOEKTUPOBATH €
yuaetoM tpebosanuii CII 14.13330.

9.10 IMpocrpTpoBaBLIascs B JPEHAXH BOJA MOXKET OTBOJUTHCS:

BHYTpPb BOXOMPOBOAAILIETO TYHHEI,;

CaMOTEKOM Ha JTHEBHYIO [IOBEPXHOCTD;

B HIDKEPACTIONOXEHHbIE BOAONPOHUIIaeMble BOXOHOCHBIE I1J1aCThI;

OTKa4yKOH Hacocamy,
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Tune! APCHAXHBIX CHCTEM

HECKOJIBKUX BOLOHOCHBIX
TOPH30HTOB)

THAPOTEXHUYECKHX O6nacth NPUMEHEHHUS OcHoBHEIE TpeGOBaHUA MIPH MPOEKTHPOBAHHK
TyHHENeH
JpeHaxkHble TYHHENN: 1 Pasmepnl JPEHAKHBIX TyHHENEH
OJHODAAHBIE B oHOpOIHBIX IOpOAAX | ONPEACNSIOTCs PpacXojoM TpoInycKaeMoi
MHOrOSpyCHbIE Ipu [epecnanBaHuy | AMH BOJIBI, YCIOBHAMH CTPOMTENBCTBA H
BOJIOIIPOHUIIAEMBIX M | 3KCIUTyaTaluH
BOJIOHETPOHHIIAEMEIX 2B nnaHe B 3aBHCHMOCTH OT MECTHBIX
nopoa (NpHM  HallMuuMM | YCIOBUH BBIMOTHAIOTCS:

NPSMOJHHEHHBIMH H KPHBOJIMHEHHBIMH
(MONMroHaIbHEIMHK);
3aMKHYTBIMH H HE3aMKHY TbIMH
HETIPEPBIBHBIMHU U NOY4aCTKOBBIMU
3 Pacnonaralotcs ¢ BEPXOBOH  CTOPOHBI
NOTOKA TPYHTOBBIX BOJ, 4TOGH! NOJIHEE €ro
NEPEXBATHIBATh
4B noTKoBOH YacTH CleAyeT YCTpauBaTh
BOZIOOTBOJIAILYIO KaHaBY, 06eCeYHBAOLLYIO
TONHBIH CTOK APEHAXKHBIX BOJ
5 VknoH pnHa JOMKEH HasHAa4aThCs M3
YCJIOBHIA:
HEOMYLIEHHs Pa3MBbIBa H 3aH/INBaHHs
BO/IOOTBOJSIUMX KaHAB;
ynobcTra npousBoacTsa paGoT no
IPOXOJKE TYHHEJIA U €T0 SKCIUTYaTallMH
6 Kperierne BbipabOTKM Ha3Hauaercd B
3aBUCHMOCTH ~ OT  INPOYHOCTH  TOPOZ,
YUHTBIBask HEOOXOOUMOCTh HMETh GObLIYIO
BOJONMPOHHIIAEMOCTb OO/ENKH; B KPENKUX U
YCTONYMBBIX NMOPOAAX APEHaKHBIC TYHHENH
NOMYCKAETCsH OCTABITh HE3aKPETIEHHBIMU
7Tpun  gmune Gomee 200M  JOMKHBI
NpeXyCMaTpHBaThC HUIIM-yOeXHLla Bbille
noxpower Ha 0,5 M depes kaxngeie 100 M B
HIaXMaTHOM IOPAIKE
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Tunu ApeHaxHEBIX cCHCTEM

FUIPOTEXHHYECKHX O061acTh NPHMEHEHUSA OcHoBHble TpeboBaHHs NpH NPOEKTHPOBAHHH
TYHHeJIeH
CKBaXHHHBIA ApEHaX:

BEPTHKaANbHBIE Hannuue HeCKOJIbKUX | | YCTh CKBa)XXKHH HOMKHBI GBITH JOCTYMHBI

BOCXOJALHE BOJOHOCHBIX TODM30HTOB | JUI1  OCMOTPa, MOHTaXKHO-JEMOHTaXXHBIX

CKBaXXHHLI paboT 1 u3Mepenus ae6uTa 1 Haropa

BEpTHKaNbHEIE 1 Hanuune HeckoNbKHX | 2 YCThA CKBaXKHH, HaNpaBJEHHBIX HaKJIOHHO

HHUCXOAAIHE BOJIOHOCHBIX TOPH3OHTOB | MJIM BEPTHKAJBHO BHH3, JIOWKHBI OBITH

CKBAXHHBI 2 Pacnonio)keHHEe  HHDXKE | HAJEKHO MNpPENOXPaHEHH! OT MONAJaHUA B
TMAPOTEXHHYECKOTO HHX MOBEPXHOCTHbIX BOJA M TOCTOPOHHHX
TYHHeNs  [UIACTOB € | MPEAMETOR
Gonpwoii 3 JInuHy CKBaXKHH CleAyeT NPUHHMATh [0
BojonpoHuuaemocTeio ¥ | 100 M, AmMamMeTp CKBaOXHHBI — B mpejenax
HE3HAYUTEAbHBIMH 50 - 150 MM
Hanopamu rpynToBeix { 4 Hepa6boune Y4aCTKH CKBa>KHH,
BOA: CHCTEMAa CKBAXMH, | MpoXoJsluue B cnabbix HOpOAax,
NPOPE3aIoLLHX HeoOX0OMMO  3aKpeIuIATh  OOCaAHBIMH
JOpEHHpYeMbll MaccHB W | Tpy6amMH (M3 HepXkaBelouled  craim,
HIDKETEKALHKA 4yTYHHBIMHY, ac6oLEeMEHTHBIMA,
[NPOHULREMBIH MAacT, | MAACTMACCOBBIMM)
CHHXKAEeT cBoboanyio | 5 JIyueBble cKBaXHHBI Oyparcs B Buiae
NOBEPXHOCTh TPYHTOBBIX | IyuKa WM BeepooOpa3sHO U3 crieuMasbHbIX
BOX (unu HX | HMII, KaMep ¥ MIaXT WIH HENOCPEACTBEHHO
TBE30METPHYECKYO U3 BHIPaGOTKU TyHHENCH
IIOBEPXHOCTD)

ropusoHTanbHele M | ClOMCTbIE  TOPOABI  C

cnaboHaKIOHHbIE KpYTOMaXaouMH

CKBa)KHHbI n1acTaMu
MaKcHManbHbli 3 dexT
JOCTHIaeTCs, €ClIH [PEHbI
PacnonokKeHbl
HOPMaJIBbHO K [N1acTaM

JTy4€Bble IIpn Gombuiom ob6beme

(TOPH3OHTANBHEIE, BOJOHACKILEHHON

BEpPTHKaNLHbIE ¥ | TIOpOAbI

HaKJIOHHBIE

CKBAXHMHBI)

Ulmyposoii apenax Ana pasrpy3ku obpenok | | BeimonHseTcs B BMAE CHCTEMbI LINYPOB

TYHHEJEH OT JaBJCHUS
TPYHTOBBIX BOJ

jquamerpoM 50— 100MmM u mnmmpoit B
HECKOJILKO METPOB

2Tlpu  paBHOMCpDHOH  TpPCHIMHOBATOCTH
TIOPOAB! WIITYPEl MPOOYPUBAIOTCA HOPMaNbHO
K TIOBEPXHOCTH 00IENKH

31Ipn HepaBHOMEpHOH TPEUIMHOBATOCTH

(cnouncrocti) %1 GUABRTPaLXOHHOM
aHU30TPOITMM  TNOPOIBl  LUMYPHl  CJIedyeT
OpPHEHTHPOBATH ¢ y4eTOM ITHX

ocobeHHocTel
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Tuner ApeHaXHBIX CHCTEM

THAPOTEXHHUYECKUX OO0nacTe IPUMEHEHHS OcHoBHBIe TpeGOBaHHA NIPH MPOEKTHPOBAHHH
TYHHENEHR

Tpy6uateii  Apenax | 1 Konrakt GeToHHbIX | BHiNOMHAIOTCA B BUAE:

(npononbHbIi, (>keJe300€TOHHBIX) OWIHHAPHYECKHX [MOJOCTEH, CO34aBaeMBbIX

TIONEPEeYHBI#, 061en0K ¢ NOpPOoxO# WM | U3BJIEKaeMBIMH ITOJ0CTEO0pa3OBATENIMH

KOMOHHHPOBaHHbII) METALTHYECKOH nepbopupoBaHHEIX  TpyO6, OOMOTaHHBIX
0611110BKOH CTEK/IOTKAHAMY, MM TPYO H3 MOpPHCTOrO
2 Buytpu OeTOHHBIX | MaTepualia, OCTaBISEMbIX B 0OAENKaX
(xene306eTOHHBIX) CKBaXXHH, IPOOypeHHbIX B GeToHe
001enok

Jlenrounniii  apeHax | BesHamopHsie TYHHETH 1 BoimonHsAeTcs Ha KOHTaKTe MOpOIb C

(poxoNbHLIiA, 006nenkoif B BHIOE MONOCTEH, 3aMOJHEHHBIX

NOHEePEUHKI#) OUIBTPYIOIUMM  MAaTEPHAlIOM:  TIECKOM,

TPaBHEM, webHeMm, CTEKJIOBATOM,

LLIIaKOBATOH, NOPHUCTHIM GeTOHOM (COOpPHBIM
WK MOHOJIMTHBIM). Bsoxymue ans
nopucroro  GetoHa  (ueMeHT, OuTyM,
MOJIMMEpPHbIE CMOJIBI) AOMXKHBI HA3HAYAThCA
B 3aBHCHMOCTH OT XHMMHYECKOTO COCTaBa
FPYHTOBOI BOMBI

2 Pa3mewmaercss B NMOpPOAE B CHELHANBHBIX
Huax (wrpabax, kaHaBax, TpaHIIEsX) HIH
B npeJiesiax CeYeHHs 00AeNIKH TYHHES

3 Ipuckanexsle JICHTOYHbIE IpeHbI
BBINOJHAIOTCA c UCMONB30BAHUEM
PE3HHOBEIX JeHT HIH rHOKHX

TTaCTMACCOBHIX NephOPHPOBAHHBIX TPYO (B
MeCTax KpyTBIX [10BODOTOB M H3rHOOB
IpeH — ro@pUpOBaHHLIX TpYD), MPHKPBITHIX
LIUIAKOBATHBIM KOBPOM H MPIXKATHIX K CKase

CeTKOH,  3aKpenjieHHON  CrenuaJ bHBIMH
aHkepamu. JIng 3aliUThl  JTAKOBATHOTO
KOBpa OT MEXaHHYECKOro BO3AEHCTBUA
6eToHHOH cMecH (HaOpbI3r-6eTOHA) €ro
crepyer MOKpBIBATH XJIOPBHHWIOBOH
TIJICHKOU

CrnnomHoM gpeHax

VYcroitunpbie 110pOAkI,
XapaKTepu3yemble
YMEpEHHOR
BOAONPOHHUIIAEMOCTBIO

BhINONHAETCA B BHIE:
[IpOCNOeK M3 (GUNBTPYIOLIET0 MaTepuaia
(necok, rpaBuii, webeHb, MOPUCTHIH OETOH,

LIJIaKOBATA, CTEKJI0BaTa 7} T.IL),
PACTIONOXEHHBIX 10 KOHTaKTy o0menku c
nopoaon

MIONOCTEH MEXOYy nopoJol u HeHecyme#l
(mexopaTHBHOH) OGIMLIOBKO#M

OTKPHITOH HEOOIMLOBAHHOH MOBEPXHOCTH
HOPOABI
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Tunsl JpeHaXHBIX CHCTEM
THAPOTEXHHYECKHX O6nactb NpUMeHeHUs OcHogHble TpeGOBaHNS NIPH IPOEKTUPOBAHUA
TyHHenei
Hpenax B uge | 1 a4 pa3rpy3ku | Beinonasercs B BHIE OTBEPCTHH,
Ppasrpy304HBbIX obnenox TyHHene# ot | pa3bypuBaeMbIX B 00JejIKe ¢ 3arityGieHHeM
OTBepcTHH  (KOPOTKHX | JaBICHUA rpyHTOBHIX | B mopoxy Ha 50— 60cm. [lpu nanuuum
mraypoB) B o0#menke | BOA, OPraHM30BaHHOIO | METAUIMYECKOA OONMLIOBKH pas3rpy304Hbie
TYHHeNA HX OTBOJa B MECTax | OTBEPCTHSA PAcCBEPIMBAIOTCA C HEKOTOPHIM
MOKpBIX NATEH M Teuedl, | 3army6nenuem B 6eTon o6penku, nocne 4ero
o6HapyKMBaeMBbIX BO | 3aBapuBAIOTCs B  Mpelenax  TOJILMHBI
BpeMs 3KCILTyaTalluy | OOMHLOBKH
TYHHEN
2 Ons pasrpysku
METAJUTHYECKUX
00AMLOBOK B HaMOpPHBIX
TYHHENSIX npu nx
OTIOPOXKHEHHH
3 Ilpu
MaJIONPOHHLAEMBIX
CKaJIBHBIX MOpOJAax
KombuHupoBaHHBIE Ilpn pasnu4uu ycnoBWit | B 3aBHCHMOCTH  OT  reoNOrMYECKHX,
JApeHaxH NPUMEHEHHS pa3HBIX | TUOPOreoNIOruuecKHX YCIOBHH, a  TaKxke
TUIIOB APCHaXHBIX | KOHCTPYKTHBHBIX O0COOEHHOCTEH TyHHeJNA Ha
cucreM {(cM. 9.5) Ha | pazIM4HBIX €r0 YYacTKax MPUMEHAIOTCA
Tpacce TyHHess COOTBETCTBYIOIIME  THIB  JAPeHaKHBIX
CHCTEM

9.11 Boimyck ApeHaxHOH BOZABI BHYTPh MMIPOTEXHHYECKHX TyHHEJEH NOMYCTHM NpH
CcoONIOAEHHN CHeNYOLMX YCAOBHIA:
BHYTPEHHUH HAmop B TYHHeNle HE MPEBOCXOJHUT MUHHMAJIBHOTO Hanopa IPYHTOBBIX

BOZI,

OTCYTCTBYET ONACHOCTD 3arpsi3HEHHA TpchnopmpyeMoFl MO TYHHEIO BOAbI Bp€AHBIMH
MpORYKTaMH BBILLECIAYHBAHHA F'OPHBIX MOPOL;
CKOpOCTH BOJAB!I B TYHHEJAC M KOHCTPYKHHUsA BBINYCKOB HCKIIIOYAKOT BO3MOXXHOCTH
BO3HUKHOBCHMS KaBUTALlUH,
nepenavya myJjabCallMOHHOTO OABJICHHA ITOTOKA B JApPCHAXXH HE NPEACTABIACT MUIA HHUX

OMaCHOCTH;

3aMEp3aHUe BOABI B TYHHE)I€ HE NPUBOAUT K HAPYIICHHIO pa60"m JApCHaxa.

9.12 OtBOA BOABI Ha HHEBHYK MOBEPXHOCTh CHEAYET IMpPOM3BOAUTL Ha YYaCTKH
MECTHOCTH, C KOTOPHIX HEBO3MOXKHa MOANHTKA T'PYHTOBBIX BOA B paliOHE APEHHpPYEMOro
COOPYXXEHHUS, '

Ilpy  HamMuMM  BCOOMOraTeNbHBIX  BBIPAOOTOK, YCTPaMBaeMbiX HAa  MEPHOJ
CTPOHMTENBCTBA, CNEAYeT pacCMaTpPUBATh BO3MOXHOCTb KX MCNONB30BaHHA s OTBOAA
FPYHTOBBIX BOZ.

9.13 Copoc mpeHaxHOH BOABI B HHXKEPACNOJOXKEHHbIE MUIACTH! MOPOIB! AOMYyCKaeTCH,
€CJIM OHH MMEIOT JOCTATOYHYIO MOTJIOAIULYI0 CTIOCOOHOCTD, U NOTONHUTENbHAA MOAMHTKA
IUTACTa He BBI30BET OTPHLATEAbHbIX NOCAEACTBHH (Hanpumep, 3arpA3HEeHNs NOA3EMHBIX BOJ,
CO3JaHHA CO BPEMEHEM MOANOPa MOA3EMHBIX BOJ).
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9.14 OTkauka JpeHaKHOH BOJIBI HACOCAMH [JOMYCKAETCA MNPH HEBO3MOXKHOCTH
ofecrieueHUs CaMOTEYHOro OTBOAA HIIM MIEPENYCKa B HIKEIEKAILHE IIACThI,

9.15 [pononeHbIil NpodhHIIb APEHAKHBIX M BOAOOTBOAHBIX BBIPAGOTOK PEKOMEHYETCS
Ha3HaYyaTh ¢ TAKUM PacyeToM, YTOObI BOJA MO HUM CTeKaJla CAaMOTEKOM B TTOHHM)KEHHBIE MeCTa
peibeda.

9.16 ¥ mopranoB BOAOOTBOAHBIX (IpEeHaXHBIX) TYHHEJEH cilelyeT MpelycMaTpuBaTh
3arpaxceHus ¢ BOpoTamu (aBepsaMy) u (B HeoOXOAMMBIX CITy4dasaX) MOMEIEHUs AN XPaHSHUT
00opyaoBaHHS, CBS3aHHOIO € IKCILTyaTalMed STHX TyHHeleH M MpOBEACHUEM HATYPHBIX
HaboneHul.

Hemen'raulm B THIPOTEeXHHUYECKHUX TYHHEIAAX

9.17 lemenTanus B TUpOTEXHUHECKUX TYHHENAX IIPOU3BOANTCH C UENBIO:

NPOTHBOPUIBTPALMOHHOIO YIIOTHEHMs TOPHBIX MOPOJ BOKPYT TYHHEIS B 30HE
3alaHHO# TyOHHBI HHBeKUMH (IPOTHBOGUIBTPALMOHHAS IEMEHTALNA);

YMEHBINEHUS THAPOCTATUYECKOrO JABNEHUS MOA3EMHBIX BOJ Ha 06AenKy TyHHens u
YMEHBIIEHHA QUIBTPALHOHHBIX TOTEPh BOJBI 4Yepe3 06AENKy B OKpYXAlOIHe TYHHENb
TIOPOJLI;

CO3JaHHA B ONpeJeeHHON 30HE BOKDYI TyHHels IpeaBapHTeNbHOrO ofxaTns nopox
MyTeM NPUMEHEHHs MOBBIMICHHBIX UHBEKLIMOHHBIX TaBICHHI;

NpeloXpaHeHus MOPOA OT XMMHMYECKoH H MexaHHuecKod cyddo3uH, KOTOpble MOTYT
HabT0aThes PY HAIMYKMH B TOPOJAX PACTBOPUMBIX MHHEDAIIOB (FUTIC, aHTHIPHUT, KaMEHHas
COMb W JIp.) WM TPH HAIMYMK NOPOJ, MOIIAIOIMXCA PACTBOPEHHIO, KaK HAMpPHMeED,
H3BECTHAKH, APIUIUTHTDIL, IIMHHCTBIE CTaHLBI.

C nomollbl0 NPOTHBOGMILTPALMOHHON 3aBeChl, PacHOJOKEHHOH BOKPYT TyHHelH,
MOJKHO APAKTHUYECKH MONHOCTBIO NPErPajiTh My TH ABHKEHHA K HEMY I'PYHTOBBIX BOJ.

9.18 Ipn nMpoeKTHPOBaHHH MPOTHBOPUIBTPALUOHHBIX 3aBEC HEOOXOAUMO Y4WTHIBATS,
4TO Haubosbllee CHHXEHHE NENPECCHOHHOH MOBEPXHOCTH MOJNYYaeTcs MpH COBMECTHOM
AelCTBUM 3aBecHl ¥ JpeHaxa. J{peHaxk MpH 3TOM NO/DKEH pachojjaraTtbCs y 3alIHIIAEMOro
TYHHENS WIH MEXIY HHM U 3aBecOil.

9.19 B ruapoTeXHUUECKHX TYHHENAX, CHAOXKEHHBIX CHCTEMOH JpeHaxa, CKBaXKHHBI JUIS
UeMeHTaluMu (ecnd MOCHENHAS BLIMOJHAETCA TMocie YCTPOHCTBA JpeHaXka) HOMDKHEI
pacrionaraTeCs ¢ TaKMM pacdeToM, 4ToObl B Hpouecce LEeMEHTalUK Obila HCKITIOYeHa
BO3MOXXHOCTL 3a0WBKM J[pEHaXa, HIH TpefyCMaTpHBAaTbCA BCIIOMOTATENbHBIE 3aIMTHbIE
SJIEMEHTH], MpeAOTBpallaole 3a0UBKy JApeHaXa [eMEHTOM. B mnpolecce UEeMEHTaLMH
PEKOMEHYETCA MPOMBIBATE JPEHAX, €C/IM 3TO MO3BOJIIOT KOHCTPYKUHMHM JPEHAXA K TyHHENs.
LlemenTalHMsA nOCAE yCTPOHCTBA JIpeHAXKa MOXKET NPON3BOIUTBCS TPH 0c060M 060CHOBAHUH.

9.20 PaGotel no mnpoTHBOGUILTPALMOHHOW LEMEHTAlUM CiefyeT BBIIOIHATh 10
TIOCTAHOBKH TYHHEJIS IO HAIOP.

9.21 [laBenye HarHeTaHMs NPH BBHINONHEHUH MPOTHBO(HILTPALHOHHOA LIeMEHTALUN
JIO/DKHO Ha3HA4aThesl C IMpPEBLIILEHMEM JNAaBIECHHs TI'PYHTOBBIX BOA, Habmronaromierocs BoO
BpeMsI IPOBEEHHUS LIEMEHTALMOHHEIX paboT.

9.22 JlonmycTuMele CpefiHMe TPAAMEHTH Hanopa J, . B 30HE MPOTHBOGHILTPALHOHHOR
LIEMEHTALMY B 3aBHCHMOCTH OT Nepenaja Hamopa /{ B 9TO# 30He, ee BOAONMPOHHIIAEMOCTH,
XapaKTepU3yeMoii  yleNbHbIM  BOLOMNOMIOWEHHEM ¢ (M COOTBETCTBYIOIHMM €My
ko3¢ duumreHToM duIbTpaunu k), crenyeT NpuHUMarth He Gojee 3Ha9E€HUH, MPHBOAUMBIX B
Tabuuie 4.
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HpumeuaHus

1 JTauHple TaGMUUBI 4 OTHOCATCS K LEMEHTHBIM PacTBOpaM B CKaIbHOM nopoze.

21lon  TEPMHHOM  «30Ha  TPOTHBOQWIBTPAIMOHHON  LEMEHTAUMM»  IOHHUMaeTcd  0ObeM
3alleMEHTHPOBaHHOM MOPO/bI B NPeAe/iax MPOEKTHOrO OYEPTaHHUS 30Hb LIEMEHTALIHH,

3Tlom cpenHuM TpajiMEHTOM Hamopa IOHAMAETCd OTHOLUEGHHE [OTEPH Haropa B  30HE
NPOTHROGHIBTPALIHOHHOM LIEMEHTaLMH K TOMILMHE ITOH 30HBI.

4 B neMeHTauuy, 3aMKHYTOM BOKPYT TyHHE/A, MAXCHMAJIBHBIA IPAJMEHT Hamopa J,,, Ha BHYTPEHHEM
KOHTYpe 30HBI LIEMEHTALIN pa3pelacTcs MPUHUMATE B Ba pasa Gonblile cpeaHero rpaanenta. MakcHMalbHbIHA
TpaJiMeHT ONIPEALIISIOT M0 hopMyJie
R

s
v
rae r, R — paayychl COOTBETCTBEHHO BHYTPEHHETO M BHELIKErO KOHTYPa LIEMEHTALIMH.

Jow =2/ 1n ()
r

Tabnuua 4
ITpu obecneucHuk MIOTHOCTH
(BORONPOHHIIAEMOCTH) 30HBI [Mpu xo>dpdummente JomycTuMbiii cpennuii
HwM LEMEHTALIAK C YAENbHBIM GunbTpaumy k, rpanuent J
BOJIOTIOT/IOLIEHHEM g, JI/MHHM?, m/cyT, ne Gonee aon
He 6onee
Menee 30 0,05 0,05 10
Or 30 o 100 0,03 0,03 15
bonee 100 0,01 0,01 20

923 Ecni K UEGMEHTaUHH NpeabABIsAeTCs TpeGOBaHHE 3alUUTBI OOGHENOK OT
arpecCMBHOrO BO3/CHCTBHA IPYHTOBbIX BOA WM 3alUMTHI OT QWIBTPALMH B PaCTBOPHMBIX
NOpoZiax, TO YAeNbHOE BOJOTOIIOMIEHHE He JOMKHO ObITh Gomee 0,01 Ji/Mun M.

10 Harpy3k#u, Bo3efiCTBHSA U HX COYETAHUA

10.1 Harpysku, BO3REHCTBMS H HX COYETAHHA MPHHHMAKIOTCA B COOTBETCTBHH
¢ Tpebosanusamu CII 58.13330, a rarxoke CIT 20,13330 u CII 14.13330.

10.2 K nocTosHHBIM Harpy3kaM  BO3/IEHCTBUAM OTHOCHAT:

rOpHOE JaBJeHHE;

Bec o6 aenky;

BOJECHCTBHUA NMPEABAPHTEIHLHOIO HANPHKCHHS.

10.3 K BpeMeHHBIM JIMTENbHBIM HArpy3KaM OTHOCHT:

BHYTpPEHHEE JaBJIeHHE BOJbl B TYHHENE IPH HOPMaJIbHOM ITO/IIIOPHOM YPOBHE BOIBI B
BOJAOXPaHHIHILE;

OaBJICHUE MTOJ3EMHBIX BOJ.

10.4 K xpaTKOBpEMEHHBIM Harpy3kam M BO3AEHCTBHUAM OTHOCST:

MYyJIbCALUOHHBIE COCTABISIOME IaBIEHHUs [TOTOKA BOIHI,

BHYTpEHHEE JaBJieHHE BOJIbl, BO3HHKAIOIlEe OT THJPaBIMYECKOrO YAapa IpH
HOpMaJIbHOM KCIUTyaTalluy TyHHEN,;

TEMIIEpaTypHBIE KIMMATH4ECKHE BO3ACHCTBHS;

JiaBjieHue pacTBOpa Ha 0OJENKy NpU LEMEHTaLUH;

JaBJIE€HUE OT MEXaHHW3MOB [IPH NPOU3BOICTBE paboT.

10.5 K oco6sIM Harpy3kam 1 BO3EHCTBHAM OTHOCAT:

celicMHYeCcKHUe U B3PBIBHBIE BO3I[C[>'ICTBH$[;

BHYTpEHHee JAaBjieHue BOAbI B TyHHelJle NpH (GOpCHpPOBAaHHOM MOLMOPHOM YPOBHE B
BOJOXPaHWIHILE WK OT JSHCTBUA M'MIPaBIMYECKOr0 yapa IpHu MoaHoM c6poce HarpysKH;
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YCHIIUsl, BOSHUKAIONIME BCIEACTBUE M3MEHEHHs TEMIlepaTypsl, HaOyXaHHA M YCaiKH
6eToHa, MoA3Y4eCcTH IPYHTOB;

JaB/IeHUE PacTBOPA Ha CTaIbHYI0 060I0YKY MPH HEMEHTALMH;

JlaBI€HUE Ha CTajIbHYIO0 000JIOUKY OT CBEXKEYI0KEHHOro GETOHa;

JiaBJIeHHE I'UJPaBIM4YECKOr0 UCTIBITaHUs (A% CTalbHBIX 000JI04€eK).

10.6 B craTHYeckMx pacueraX TYHHENBHBIX OOZENOK Harpy3kd H BO3neiCTBHA
HaJUIEXXHUT IPUHUMATP B CICAYIOWMX COYETAHUAX!

OCHOBHBIE, COCTaB/IseMBIE M3  IOCTOSHHBIX, BPEMEHHBIX  (JUIMTENBHBIX H
KPaTKOBPEMEHHBIX) Harpy30K U BO3AEHCTBHI;

ocobble, COCTaBIAEMbie U3 ITOCTOSHHBIX, BPEMEHHBIX (IJIHTENBHBIX, HEKOTOPBIX
KPaTKOBPEMEHHBIX) U O/ITHOH M3 0COOBIX Harpy30K 1 BO3ASHCTBHH.

10.7 Harpy3ku ¥ Bo3aeiHcTBUSA cliefyeT NpUHMMATh B Hanbosiee HeOIaronpuaTHLIX, HO
BO3MOXHBIX COYETAHUAX OTAEIBHO AJIS CTPOUTEIBHOTO, 3KCIIYaTallMOHHOIO H PEMOHTHOIO
NIEPHO/IOB.

10.8 KoatdpuuneHTs HanexXHOCTH N0 Harpy3kaM vy NMpH pacyete 06/eNIoK TyHHeNeH Ha
HOPOYHOCTb M YCTOMYHBOCTH (IIpe/iesIbHBIE COCTOSHUA NEpPBOH I'PYHIEI) ciAeAyeT MPUHHUMATh
no Tabnuue 5.

IIpn pacuerax mnO TMNpeAeNbHBIM COCTOSHMAM BTOpPOH rIpynmel Kod(puuUMEeHT
HaJIeXXHOCTH TI0 Harpy3KaM ClIeJyeT IIpHHUMATh paBHbIM 1.

10.9 OnpeneneHue TopHOro JaBICHHA, a TaKKE €CTECTBEHHOIO HampsXKEHHOro
COCTOSHUS TPYHTOBOI'O MaccHBa HeoOXOJUMO BBINOMHATH cornmacHo 10.10 - 10.17u Ha
OCHOBaHWH ONbITA CTPOMTEILCTBA H IKCILUIYaTaLMH TYHHEJEH B aHAJOTHYHBIX HHXEHEPHO-
reoJIOruueckux yCIOBHSIX.

[opHoe naBneHue NOMycKaeTCs MPHHNIMATH PaBHBIM JaBJIEHHIO, OKa3bIBAEMOMY Maccoii
rpyHTa B 00beMe HapyLICHHOH 30HBI, ONpeielieHHOH reo@u3nueCKuMU H3IMEPEHHUAMH.

Hna 6e3Hamopubix TyHHene# | knacca u HanopHsix TyHHene# [ u Il kiaccos 3HayeHus
FOPHOTO MOaBJICHUA JIOJDKHbI ObITh YTO4HCHbI Ha CTa/JuH pa60qe|71 JAOKYMEHTallHH Ha
OCHOBAHMH HATYPHBIX HCCJIECOOBAHMI HA YYacTKaX C XapakTepHBIMH HHXEHEPHO-
re0JIOTHYECKHMH YCIOBHUAMH.

Ta6bnuna s

Koadduupmenr
Harpy3ku 1 Bo3nedcTBus HaIeHHOCTH 110
Harpy3skam vy,
BepTuxanbHoe ropHoe faBieHne:
OT Beca FPYHTOB [IpH CBOHO0OPa30BaHHU 1,5
OT Beca BCeil TONNILH TPYHTOB HAll TYHHEJIEM HIIM OT BECAa HAPYWIEHHON 30HbI 1,1 (0,9)
I'opu3oHTaNBEHOE FOPHOE JaBJICHUE 1,2 (0,8)
Bec o6aenku 1,2 (0,9)
BHyTpeHRee faBieHHe BOXBI (C Y4€TOM FHAPaBIMYECKOrO yiapa) 1,0
JlaBneHue:
ITyJIBCALIMY TTOTOKA BOJIBI 1,2
O/I3EMHBIX BOJ 1,1 (0,9)
PacTBOpa NpM LIEMEHTALHMH 1,2(1,0)
OT MEXaHH3MOB 1,2

TMpumMeuatue— 3HaueHHA K03DOULIHEHTOB HANEKHOCTH MO HArpy3KaM, yKasaHHble B CKOOKax,
OTHOCATCA K C/ly4yasM, KOTAa NPUMEHEHHE MEHbIIEr0 3HaYeHHs KOIQGHIMEHTOB NPUBOAKMT K HEBBINOAHOMY
CITy4aso 3arpyxeHus 001Nk TyHHEN.
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10.10 HopmaTuBHOe BepTUKalbHOE TIOpPHOE JaBIE€HWE B [IpYHTaXx ¢ f<4 mpH
PacCTOSHUM OT KPOBIM BBIPabOTKY N0 JHEBHOH MOBEPXHOCTH OOJbILE YABOCHHOM BBICOTHI
cBozia OOpYLIEHMS ClielyeT MPUHUMAThL PAaBHBIM JABIEHUIO, OKA35IBAEMOMY Maccoil IPyHTOB
B 00beMe, OrpaHHYEHHOM CBOZIOM 06pyIeHus. IIpi MeHbIIeM 3arTyGlIeHuH TyHHENA FOpHOe
JlaBICHHE TIPHHUMAETCS PaBHBIM JIaBNEHHIO BCEH TOJILIM IPYHTA HAJl HUM.

10.11 HopmaTyiBHOE  BEpTMKAJbHOE  TODHOE  JABICHHE  Zuum, xH/™M,  mpm
CBONOOOPa30BaHUH B IPYHTax ¢ KOO(O(HUIMEHTOM KperocTy f<4 cileayer onpejienisitsh Mo
dopmyie

gqn = Brgh, @
rae P — ko3hPHLUMEHT, NPUHAMAEMBIH B 3aBUCUMOCTH OT MpOJeTa BHIPaGOTKM b paBHBIM:
0,7.mpn b < 55m; 1,0 mpu b > 7,5M; unrepnonsuuedt mexay 0,7 u 1,0
npu 5,5 <b <75 m;
p — MIOTHOCTB IPYHTA, T/M;
g=981=10wm/c%
hy ~ BBICOTA CBOJA OBPYLIEHHU, M; OIIpeAeIISETCs 110 GopMye
b
L) f ’

b, — nponet ¢Bofa 0OpymeHus, M; ONpesenseTes o GopMyIie

h

_ ._9.
b, =b+ 2hig(d5" ~2);

h — BBICOTA BbIPabOTKH, M;
¢ — Ka)XyIMIACA yrojl BHyTpeHHEro TpeHus ( ¢ =arctg f).
Pacripenenenne BepTHKANBHOTO TOPHOTO [ABIEHUA NPHHUMAETCSA PAaBHOMEPHBIM MO
[POJIETY TYHHENS.
10.12 HopmaTHBHOE BEpTHKaJbHOC IOPHOE NABJCHHE ggun, kH/M%, B FpYHTax ¢ f>4
CIelyeT [PUHMMATb paBHBIM JABNCHMIO TIPYHTOB B o00beMe HapylieHHOH 30HbL,
YCTaHOBJICHHO} 10 AaHHBIM HATYPHBIX UCCIIENOBAHUM, a IPU HX OTCYTCTBHHM — 110 GopMyIre

8:n =PpgH,, > (3)

rie hy = kb — rirybuna HapyIIeHHOH 30HBI, M;
ks — koddpouunest, npuHuMaeMplii  no  TabnaMue 6 B 3aBHCHMOCTH
OT TPEIIMHOBATOCTH NOpPOA,.

Tabnupa 6
Kosddurmenr k, npu nopoaax
Koasddunment xpenoctu oueHb cpefHe- u
rpyHra f C1abOTPENIMHOBATbIX cnafz??iu;/v;flza;;nm CHALHOTPEUIMHOBATBIX
WM;<1,3) T (5=M;<30)

4 0,2 0,25 03
OrSno8 0,1 0,2 0,25

10 u Gonee 0,05 0,1 0,15

PacnpeneneHue BepTHKAIBHOTO FOPHOTO JABNEHHUS IO MPONETY OGIEIKH HPUHHMAETCA
C y4eTOM HAIUTACTOBAHMS, CHCTEM TPELIMH K JAPYTUX 0COOCHHOCTEH rPyHTOBOTO MacCHBa.
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B oueHb cnabGOTpeIMHOBATHIX IPYHTaX MpU IyGHHe HapymeHHOH 30HBI Gosee 1,5 M
HOPMaTHBHOE BEPTHKANIEHOE FOPHOE JIABIEHHUE g, CENYET YMEHbIIATD Ha 20 %.

ITpu xombaitHoBOH MpoXoAKe 3HAYEHHE k, HOMycKaeTcs yMEeHbaTh Ha 30 %.

10.13 HopMaTHBHOE TOpHM30HTAJIbHOE TOPHOE HABICHHE o, kH/M%, crenyer
ONpeAEATh:

npH cBogoobpa3oBaHHH B rpyHTax f < 4 — ro dopmMyne

Saum =P2(h, +0,5h)1E* (45 -2 @)

npH 3arTy0neHuM KpOBAH MeHee Y/ABOCHHOH BEICOTHI CBOAa OOpYIIEHWS B TPYHTax
¢ f<4 - no dopmyie (4) ¢ 3amMeHOM YMCAEHHOIO 3HAaYEeHH A, Ha PacCTOAHHE OT KPOBIH
BBIPabOTKH 10 THEBHOMN MOBEPXHOCTH.

Pacnipenenenne ropu3oHTaIbHOTO TOPHOTO JaBJIEHUS JOMKHO OBITE PaBHOMEPHBIM 110
BBICOTE 00/IEIKH.

10.14 HopmMaTiBHOe ~ TOpPM3OHTaNbHOE  TOpHOe  JaBileHMe B cmabo- W
CPEIHEeTPEIUMHOBATbIX IPYHTaX C f > 4 NpH BHICOTE TYHHEIs MeHee 6 M JIomycKaercs He
y4UTBIBATh, @ NpH BbICOTe Goslee 6 M — OMNpPENEAATh M3 YCIOBHA MpPEACIBHOrO PaBHOBECHA
OTZEbHBIX CKaJIbHEIX 0J0KOB, OTCEUEHHBIX TPELIUHAMH,

HopmaTuBHOE TrOpH30OHTaNbHOE FOPHOE [aBieHHE B CHIbHOTPEIUMHOBATBHIX IPYHTaX
¢ f>4 nomyckaeTca yYHUTBIBATh 110 HopMyIIe

gqxn = 0! lpgh * (5)

10.15 I{ns BrIpaboTok riyGokoro 3anokenus (cBeime 400 M) ropHoe AaBieHHE clenyeT
ONpeleNasTh ¢ YYETOM TNJacCTHYeCKOro COCTOSHHA TPYHTOB M JpYTHX CrielHHueckuX
SIBJICHUH.

Ipu oOTCYTCTBMM HEeOOXOOMMBIX HAHHBIX JOMYCKAETC HA HAYANBHBIX CTafusX
TIPOEKTUPOBaHHUS BHIPaGOTOK riTyGOKOro 3a0XEeHH OTIpelleNATh FOPHOE NaBICHHE HAa OCHOBE
ONBITa  CTPOMTENLCTBA TyHHENeH B AHAJNOTMYHBIX  HMH)KEHEPHO-TE€OJIOTMYECKMX H
FUAPOTE€OTOTHYECKHX YCIOBHSX.

10.16 B BrIpaboTkax riryboKOro 3ajl0eHHs, PACIOIOKEHHBIX B TIIHHUCTBIX U APYTHX
cmabblx TpyHTax ¢ f<4, OKa3bIBAIOUWMX 3HAYATEIBHOS PABHOMEPHOE JaBjicHue Ha
KOHCTPYKLUMIO TYHHEIs, HArpy3Ky Ha OOAEAKYy CHEAyeT ONpEelC/IATh C YYETOM OXHAAEMBIX
CMELIEHUH TpyHTa [0 YCTpOHCTBA BPEMEHHOH Kpemd H MOAATIMBOCTH 3TOH Kpemd B
cootBeTcTBHM ¢ TpeboBanmsamu CIT 91.13330, a Taioke NOZATIHBOCTH CamMoii 001ENKH.

10.17Tlpu pacuere o06menaxM TOpHOE JaBlIeHHEe HEOOXONMMO ONpPEACHATh MO
XapaKTEPHCTHKAM IPYHTOB € YYETOM YCJIOBUH SKCITyaTalMy (M3MEHCHHS CBOWCTB MaccuBa
IPYHTOB NPH HX BOLOHACHINIEHHH).

10.18 Tlpy  pacyere  OOpmeNOK  HamMOPHBIX  TyHHeNeH,  pacronaraeMbix B
BOJIONPOHHMLAEMEIX IPYHTaX, BKIOYEHUE B OJHO COYETAHHE HArpy3o0K OT BHYTPEHHETO
JABNEHHMA BOABl UM  HAPYXKHOIO  AaBIEHMS IOA3EMHBIX BOJX HE  JONYCKaeTcs.
B uCKIIOYMTENBHBIX CIy4yasX, KOTAA BO BCCX BO3MOXHBIX (BK/IIOYas aBapuiiHble)
OKCIUTyaTAaLMOHHBIX CHTyalMsX TI'apaHTHPOBAHO BCECTOPOHHEE pAaBHOMEPHOE HapyimHOe
JaBeHNE BOObI HEIIOCPEACTBEHHO Ha 00/CIKY, AOMYCKaeTcs BKIIOYATh B OJJHO COYETAHHE C
BHYTPEHHMM JaBJIEHMEM MHHHMAJIbHOE 3HaYeHWE HapYKHOTrO JABJCHHS MOA3EMHBIX BOX C
K03 OUUMEHTOM HaJEKHOCTH 110 Harpy3KaM, PaBHbIM 1.

10.19 TaBnenue noa3eMHBIX BOA CIENyeT ONMpEAENATh NPH YCTAHOBHBLIEMCH YPOBHE
BOAbl B  BONOXPaHMIMINE C YYETOM CHIDKEHHA [AaBIEHHA TOA3EMHBIX  BO[,
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MPeAyCMOTPEHHBIMH UL JTUX LedeH APEHAKHbIMH YCTPOMCTBaMHM M LEMEHTALIMOHHBIMU
3aBECaMH.

1020 TIpy  nmpoexTHpOBaHHM THIAPOTEXHHUECKMX TYHHENeH, pacrojaraeMeix B
MHOTOJIETHEMEP3JBIX  TIPYHTaX, HeoOXONMMO  YYMTHIBaTH  BIMAHHE  HM3MEHEHHMH
TEMIEPaTypPHOTO PEXUMA IPYHTOB HA X HECYILYIO CIIOCOOHOCTD, a TaKKe YCTOWYHBOCTD H
COTIPOTHBAAEMOCTD I'PYHTOB BHELUHMM Harpy3KaMm.

11 OcHoBHEIE MOJI03KeHNA 0 pacyeTy 00eJI0K

11.1 O6nenkn  THApOTeXHMYECKHX TyHHene#, cormacHo CIT58.13330, cnenyer
PacCUMTHIBATE 110 METOY MpPEAEAbHBIX COCTOSAHHMIA:

no Hecylicl cnocoGHOCTH Ha NMPOYHOCTH M B HEOOXONMMBIX CIyyasXx C HpOBEPKOi
YCTOIUMBOCTH QOPMBI KOHCTPYKLMY (IPEHENbHbIE COCTOSHUS NEPBOI TPYIILL);

no 06pa30BaHHIO TPELIHH (TPEIMHOCTOHKOCTH), €CITH TPEIHHUHB! He JIOMYCKAloTCs, I
IO PAacKpbITHIO TPELIMH, €CJIM PACKphITHE MX AOMYCTHMO [0 YCIOBUSIM AONFOBEYHOCTH
00JIeNIKM  TYHHENs, COXPaHHOCTM TPYHTOBOrO MacCHBA, a TakKe M0  3HAYEHHIO
(GUIIBTPALIMOHHOTO Pacxo/ia BOJbl U3 TYHHENA (NIpefiebHbIe COCTOSHUs BTOPO#H Ipymnms).

11.2 Ceuenns 00aenok 10 NpPeReNbHBIM COCTOAHMAM INEPBOM M BTOPOW rpynm
HeoOxoauMo paccuuThiBaTh B cooTBercTBhr co CIT 41.13330 u CIT 16.13330.

11.3 IIpu pacuerax cedeHHil TYHHENBHBIX 00JENOK HeOOXOAMMO BBOJAHUTHL CHEAYIOIIHE
KO PHIMEHTHI:

K03QUIHERTE HANEKHOCTH MO Ha3HAYEHHIO COOPY)KEHHS Y, W COYETAHHIN Harpy3ok

Y. » TpuHUMaemsle cornacHo CIT 58.13330;
k03 GULMEHT yCnoBHi paboTbl ¥, MPHHUMAEMBIH A GETOHHBIX, KETE300ETOHHBIX U

cTanexene300eTOHHBIX 001eTOK 110 Tabauue 7, 1UIs CTAIBHBIX 0607104€eK — Mo Tabauue 8.

11.4 Pacyer obaenok no Hecyued cnocoOOHOCTH CIEAYET BHIMOJHATE HA BO3MOXHBIE
Hanbonee HeOMarONpUSTHBIE OCHOBHBIE W OCOObIE COYETAHMsS pPACHETHBIX HArpy30K ¢
NIPUMEHEHHEM PACYETHBIX XapaKTEPHCTHK MaTepHaioB 0OAENOK.

11.5 Pacuer obaesok 110 06pa3oBaHiIO W PaCKPBITUIO TPELINH JAOIKEH OCYILECTBIATHCS
Ha OCHOBHBIE COYETAHHA HOPMATHMBHBIX Harpy3ok 0e3 ydeTa ruipaBiaM4ecKoOro ypapa ¢
TIPMMEHEH)EM HOPMATHBHBIX XapAKTEPHCTHK MaTepUasioB 001emoK.

11.6 Pacuer o6nenoK 'MAPOTEXHUYECKUX TYHHeNeH BCeX THMOB (BKmo4as dacoHHsle
4acTH KOMOMHMPOBaHHBIX OOIENOK) Cle[yeT BBINOMHATL C YYETOM OTIOpa TPYHTOB.
Hckmotenns JommycKaioTes NPy paclooxeHnt TynHenel B cnalbix HeyCTORYMBBIX IPYHTaX.
Ipu pacnonoxxeHun TyHHeNeH Ha riayGuHe MeHee TpeX JHaMeTpPOB (NpOJIETOB) Hal WIEIBIIOH
CBOZIa NABJICHHE, IIEPEJaBacMOe Ha TPYHT OOIEIKOH TYHHEs, He MOMKHO MpeBbImIATh
JIaBJICHHA, OKa3bIBAEMOro BceH MaccoM rpyHTa HaZl TYHHEIEM.

Tabnuna 7

KosdpdpuumenT ycnosnii paboTs! v, npn
O6aemxu pacueTe no npejeNbHbIM COCTOSHUAM
nepBoi rpynnal BTOPO#i rpyiis!
beTonHBIe (B TOM YKCNe U3 HaGpbI3r-GeToHa K 1,0 0,9 (0,75)
npeccoBaHHOro GeToHa)
XKenesobeTorHbIE (B TOM HKCiIe IPEABAPHTENIBHO 1,1 1,3 (1,15)
HaNpsDKEHHbIE, H3 apMUPOBAHHOrO HAaGPhI3r-GeTOHA 1
XKENE30TOPKPETHRIE)
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Oxonuanue mabauywi 7

B Kostpuunent ycnouit paborsl v, npu
O6nenku pacueTe no ApeaeibHbIM COCTOSHHUAM
NepBOi I'PYMIEI BTOPO#t TPyIIIk]
Cranexene3o0eTOHHBIE (NMPH pacyeTe Ha BHyTPeHHEe 0,9 -
JIaBJieHHE)

IIpumeyanue — 3HaueHHs ko>PPUUHEHTOB, yKa38.3HHLIe B CKOOKax, ciefyeT IPHHMMATL NPU
xoadduimente ynensHoro ornopa K, <2000 H/cm® (200 kre/cM’), B TpyHTax, HOABEpAKEHHBIX CyQHO3HH,
BHILLENaYMBAHHUIO, A TAKKE NPH THAPOKapGOHATHOM MENOYHOCTH BOABI-Cpe/ibl MeHee 0,25 Mr-3KB/11.

Tabnuua 8
Koadduumert ycaosuit pabotss y,
JMasnenue Y4acTkH CTaNBHBIX 060/104€K MPY COYETAHHYU HATPY30K
OCHOBHEIX 0co06BIX
BuyTpennee | I[Ipamsie 0,75 (0,9) 1,0(1,1)
QacoHHbIE 3NIEMEHTHI (KOJIEHA ¥ pa3BeTBCHNA) 0,65 (0,75) 0,8 (0,9)
Hapyxuoe Bce yuacriu 0,75 0,9

Npumevannsg

1 3nauenns koddduLneHTa Y., YKa3aHHBIE B CKOOKAX, JOMKHBI IPHHAMATBCS:

a) s KoMOMHMpOBaHHBIX  OGAENOK C  HApYyXHbIM  MOHOJMTHEIM  Jkene3oberonoM
(cranexene300eTOHHBIX);

6) ana kOoMOMHMPOBaHHBIX 00JENOK € HapyXHBIM MOHOIMTHBIM GETOHOM HpPHM OAHOBPEMEHHOM
BBIIIOJJHEHHH CIICRYIOIWNX YCIOBAH!

Pui €0.15:1072 K, ;
Pui S 1073 pgh,. (ncoso+sina),

rae p,, — BHyTpEHHEE 1aBNEHUE BOIBI B HATOPHOM TyHHee, MITa;

hg: -~ KpaTuaifiiee pacCTOSHHE OT OCH TYHHEJR 10 OBEPXHOCTH 3EMITH, M;
p=0,7 - kodpdHUMEHT TPEHHA TPYHTA 110 TPYHTY;

O — YroJi MeXIy HOPMabIO K MOBEPXHOCTH 3EMJIU H TOPU3OHTOM, TPaJ;

K, — K03 PULMEHT YACABHOTO OTHOPA TPYHTA, H/eM®, onpenensemsrii o 11.13;

B) [IpH pacyeTe Ha BHYyTPEHHeE JaBICHUE, ECIH OTIOP IPYHTA HE YUHUTHIBACTCH.

2 Ipu ucnone3oBanuu koYQULHEHTa Y, O SaHHON Tabniue KOIPOHIUMEHT COYETAHHA HATPY30K Y,
clIeAyeT NPHHAMATD PaBHBIM 1.

11.7 PacyeTsl 06A€10K MMAPOTEXHUIECKUX TyHHENEH MOTYT BBIMONHATHCS METONAMHA
CTPOMTENBHON MEXAHUKH, a Taloke METOAAMH MEXaHWKM CIUIOIIHON cpeabl. B nocnennem
ciyyae CilefyeT HCIOJb30BaTh M3BECTHBIE YMCJCHHBIC METOIbBI, MO3BOJAIOIIME YHECThH
CJIOXHOE TIeOoNIOFMYECKOe CTPOEHHE OCHOBAHMS, AHU3OTPONHMIO M HENMHEWHblE CBOWCTBA
FPYHTOBBIX MaTEpHAJIOB.

Pacyer HeoOxoaumo BBINOMHATE B coOoTBercTBUM ¢ 10.4 u 10.5 Ha kaxmoe u3
coueTaHUi Harpyszok. CloXeHHe dIM0p YCHIHA OT OTACABHBEIX HArPY30K MJis IOIYYCHHA
CYMMapHOH 5MIOpbI HE A0NyCKaeTes.

11.8 Beronnbie 06xenKH Ge3HaNOPHEIX TYHHENEH ClieyeT PacCYNUTHIBATE Ha MPOYHOCTD
B [IpeanooXEHHH 00pa3oBaHHa B 00/E/NKe MUIACTHYECKHX [UAPHHPOB M MpPOBEpATh Ha
TPEWHMHOCTOMKOCTD 110 MIPEAEAbHBIM COCTOSHUAM BTOPOH IPYIINEL.

11.9 Ipu pacuere 06aen0K 10 APEAEALHOMY COCTOSHHIO BTOPOH IPYNIbl NPEAENBHYIO
IMPUHY PacKpbiTHA Tpeiud 00Renox HamopHbiX U Oesnanopubix TynHenei I u II kinaccos
crieryeT NpuHMMaTh 110 Tabiauue 9.
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Ta6nanuna 9
IIpenenbHas LIMPHHA PACKPBITHA TPEILHH, MM, U3 YCIIOBUA
I'paauent
J0NroBevyHOCTH OETOHA MPU o
Hanopos COXPaHHOCTH apMaTyphl P CyMMapHOii

ruApoKapOOHATHON IENOYHOCTH BOIbI-CPEIbi,

BOIBI B koHUeHTpauu# noHos Cl' u SO"Mr/n
obnexe Jy Mr-3KB/JI
025 | 1 | 2uboree | 10100 [ 200 |  400-1000
HanopHsie TYHHETH U He3aTOMNAEMbIe YacTH OE3HANOPHBIX TYHHENEH [IPH HANHYMH NOA3EMHBIX BOJ
5 0,1 0,18 0,35 0,4 0,35 0,3
50 0,07 0,15 0,32 0,4 0,35 0,3
300 0,05 0,12 0,23 0,3 0,25 0,2
HesaromnseMble yacti 06enok 6€3HaNOPHLIX TyHHENIEH [IPH OTCYTCTBHY NTOA3EMHBIX BOJ
- ] He orpanuuusaercs 1 02 ] o015 | 0,1

IlpumMevarus
1 Bogoit — cpenoii, onpenensioLieii 101roBeUHOCT: OETOHA ¥ apMaTypb! B 004€NKe, ABIAOTCS!
npu H; > H,, —Bona BHyTpH TyHHENs,
npu H, < H, — noxsemMHas BoJa.

2 [Ina tyumenei 1lI, IV knaccoB mpeaenbHble 3Ha4€HHS PAackpbITHA TPEIUMH CIEAyeT NPHHUMATh
COOTBETCTBEHHO B 1,3 1 1,6 pasa GonbliuMy, YeM 3HaueHus, MpHBeCHHBIC B Tabmmie, HO He Gonee 0,5 MM.

11.10 I'paguenT Hanopa J;; B 00/ie/Kax NPUHUMAIOT B 3aBHCHMOCTH OT KO3 QHIIMEHTa
bunsTpanum k rpyHra:

Jy =1 npu k<107 cm/c;

—H -
="l npu k21072 eme,
h
rae H; — BHYTPEHHUH Hanop BOABL, M;
H,| — Harop Moa3eMHEIX BOJ, M;
Ay, — TOMUKMHA OOIENIKH, M.
B unrepeane 107 < k< 107 sHavenne J y ONpPENENAETCA HHTEPIONIUMEH.

11.11 Ins 3aromnseMblx 9acTed 00nenok Oe3HANOpHBIX TYHHeNneH MO YCIOBHAM
JIONMTOBEYHOCTH GETOHa U COXPaHHOCTH apMaTyphl IUHPHHA pacKphITHA TPELIMH He
OrPaHUYHBACTCH.

11.12 Cratudeckne  pacderhl 000K
TpeLMHOO0Pa30BaHMUA H MIACTHUECKUX Aedopmaliuii:

obmenks Oe3HANOpHBIX TYHHeNieR M OMOPOXKHEHHBIX HAMOPHBIX TYHHENCH 110
NpENeAbHBIM COCTOSHMAM IEPBOM M BTOPOH TPYNN PACCUMTHIBAIOT € YUETOM XECTKOCTH
GETOHHOrO CEYEHHS NPH MOJYJI€ yHpyrocTH GeToHa B KOHCTpykunu E, =0,7E,;

00feNKM HAMOPHBIX TYHHENEH HA 3KCIUIyaTAaUMOHHBIE HArPY3KH MO MPEACHbHbIM

COCTOSIHMSAIM TIEPBOH TPYNnsl PaCCYUTHIBAIOT ¢ YYETOM )KECTKOCTH apMAaTyPHOro CeYeHHs

E, =F
k

a*

cnenyer BBIITOJIHATDL C y4eTOM

[To npenenbHBIM COCTOAHMAM BTOPOH IpyTnbi OOAEAKK HANOPHBIX TYHHENEH ClegyeT
PacCUMTHIBATH!

HETPEIMHOCTOHKHE — C YH4ETOM XECTKOCTH apMaTypHoOro cedenns £, = E_;
TPEUMHOCTONKHE — ¢ YYETOM JKECTKOCTH GETOHHOTO cevehus npu E, =0,7E, .
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11.13 Pacyer o6zenok TyHHeneit cieqyeT BHIOIHAT C YYETOM B3AUMOISHCTBUSA X C
TPYHTOBBIM  MaccuBoM. [lepopmanmonHele  CBOMCTBA  TIPYHTa  XapaKTEepH3YIOTCs
KO3(p)UHHEHTOM YAENBHOTO oTiopa K, WM NpUBEAEHHBIM (3(h(hEeKTUBHBIM) MOIYJIEM
aedopmanuu rpyHra £, u kosdduumentom [lyaccona v. [puseneHHsIH Mogy s gedopManny
HEOOXONMMO ONpeneNnaTh ¢ y4eTOM HEOZHOPOJHOCTH CBOWCTB IpyHTa OT €CTECTBEHHBIX M
TEXHOTEHHBIX TNPHYKMH (3aKperieHHe TPYHTOB LEMEHTaluMel WM HHBIMU crocobaMH,
NIOABNICHUE HAPYIIEHHOH NPOXOAKOH 30HEI H [1p.). 3HAYEHMS XapaKTEPHCTHK TIPYHTOB
CIIENYEeT ONpPENENsTh C Y4ETOM MX CBOMCTB IPH BOJOHACHIILEHHH Ha OCHOBAHHMH HATypHEIX
MCCIENOBaHHUHA.

Jins HamopHBIX TYHHeneHd KpyroBOro odyepTaHHs, pacliojaracMbiX B OJHOPOAHBIX
M30TPOMHEIX TIPYHTaX, MOAYJ1b nedopMauuu rpyHTa FE, JOMyCKaeTCs ONpedesTh I10

dopmyne
E, =K, (1+V), (6)

rae K, = K7, — kosdduumenT yaensHoro otnopa rpyaTa, H/em®;

K — x03dduument otiopa rpynra Hiem®;
¥ — HapYXKHBIH paguyc OOJeNKH, CM.

A7 TyHHeNe#, pacrmonaracMbIX B aHH3OTPOMHBIX IPYHTaX C OTHOLICHHEM MOIyHXeH
nehopMauMH B pa3HbIX HanpaeneHusx dosee 1,4, pacuethl HEOOXOAMMO BBINONHSITE C YYETOM
AHM30TPOITHH.

11.14 JlebopmalLiMOHHbIE XapaKTepHCTHKY TPYHTOB K, unn E, nas tynnenedd I u 1I
KJIaCCOB CJIEAYET OMPEAEIATh HA XapaKTEPHbIX MHKEHEPHO-TEONOIMYECKMX Y4acTKax Io
JAHHBIM HATYpHBIX MCCIEROBaHMH, BBINOIHCHHBIX METONOM HANOPHBIX BeIpabOTOK, ¢
[IOMOIIBI0  YCTAHOBKM  lleHTpaiabHoro Harpyxenus (YIIH) w  uunueapuyeckoro
ruapasaudeckoro wramna (LTLI), a Takxe WTaMNOB B COYETAHHH C CEHCMOAKYCTHYECKUMH
W TIPECCUOMETPUYECKHMH METOIAMH.

Joa tynneneht III u IV wiaccoB Hamnexur NnpexycMaTpuBaTh HaTypHBIE NCCIICAOBaHHUA
CeiCMOaKyCTHUECKHUMH M TPECCMOMETpPHUYECKHMH  Merofamu. [lomyckaercs — Takke
HCIOB30BATh 3HAYCHUSA (PH3MKO-MEXaHHYECKHX XapaKTEPUCTHK MPYHTOB, BHIABICHHBIX MpH
MPOXOAKE TYHHEIeH B aHANOTHYHBIX MHXXEHEPHO-Te€0N0THYECKHUX YCIOBUAX.

11.15 JIns  npoexTWpOBaHMA rMAPOTCXHMYECKMX TYHHenel, pacnonaraembix B
MHOTOJIETHEMEP3/bIX IPYHTAaX, HEOOXOMUMO ONpedessATh 3HAYCHUA (QU3HKO-MEXaHHYECKHX
XapaKTEepHCTHK TPYHTOB B MEP3/IOM U TaJIOM COCTOSHHSX.

11.16 [ins npenpapuTeNbHLIX pacyeToB 3HAYEHHS KO3DOUIMCHTOB yIENIbHOTO OTIOpa
K, nna cnaboTpeluinHORATHIX TPYHTOB HONMYCKAeTCs ONPEAENIATH 110 PUCYHKY 2 WIM HO
aHajoraMm.

IMMpumeuaunne — B oueHb craborpemuHoBarhix rpynrax f <10, a Takke npH KoMOaiHOBOMH
NIPOXOJIKE TyHHeNs 3Ha4eHNA K, NOyYEHHRIC 10 PHCYHKY 2, CAEAYET YBeaHIHBaTh Ha 30 %.
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Pucynok 2 - I'paduk 3aBucumocTH kodpduumenrta K, ot kodpduuuenra kpenoctn rpynra f
AJA TPEIHHOBATHIX FPYHTOB

11.17 B pacuerax obaenox TyHHeneH HEOOXOAWMO YUYHTHIBATH COBMECTHYIO paboTy
BPEMEHHOMH Kpenu ¢ 061enkoit.

11.18 TIpn HasHayeHMM pacyeTHOH cXeMbl OONENKH TYHHENs U FPYHTOBOrO MAacCHBa
CIEAYeT YYMTERIBATbL NOCIEJOBATENBbHOCTh Pa3palOTKM IpyHTa M BO3BEACHHS DJIEMEHTOB
o6 eKH.

11.19 Ipu napaniaensHOM pacnonoXeHHH HECKONBKUX TYHHEIICH B pacyeTe o0e/Ky Ha
NPOYHOCTh HEOOXOMMMO YYHTHIBATb H3MEHEHHS HANpPSIKEHHOTO COCTOSHHS M TPOYHOCTHBIX
CBOHCTB I'PyHTOBOIO MacCHBA, BEI3BAHHBIX MPOXOIKOH COCEHUX TYHHEEM.

11.20 Pacuer GeTOHHBIX ¥ Kele300€TOHHBIX OOJENOK TyHHENeH Ha TeMIlepaTypHBIE
BO3ZICHCTBHA ClieAyeT BBHITONHATH NMpPH pacdeTHOH pasHocTH TeMmmepatyp Gonee 30°C c
y4eToM HabyXaHHs 1 NoJI3y4ecTd GeToHa.

11.21 Ilpu pacuere 06AeiIOK HAMOPHBIX U OC3HANOPHEIX TyHHeNEH NMPOTHBOAABICHHE
BOJBI B lUBaX GeTOHHPOBaHPIﬂ W B CCYCHHUAX MEXAY HIBAaMH GC’I‘OHI'IpOBaHHX HC YYHTRIBACTCA.

B cyxux ¥ BOHOHACHINIEHHBIX, NPAKTHYECKH BOXONPOHMIACMBIX TIPyHTax ¢
ko3 duumenTom puisTparun K¢ < 10 cM/c 1 Harope NO3EMHBIX BOJ, He MPEBAILIAOILEM
BHYTPEHHHMI Hamop BOJbl B TYHHEJE, 3HAYeHHE IMPOTHUBONABNCHHA MOA3EMHBIX BOJ Ha
HeTpeIUMHOCTOHKHE 061enKH P norycKaeTcs onpeneNaThb no gopmyie

P=(H,~Jyh)y,,

rae Jy —IpPagueHT Haropa B 06aeNKe, onpeaensemslii o 11.10;

hi —TONIHHA 00EIIKH;

¥r— K03bOUIHEHT HafieXHOCTH 110 HarpyskaM, MPUHUMAaeMbIil paBHEIM 0,9.

11.22 TonmuHy NOTKa ¥ CTEH TYHHCNS, TONBEPKCHHBIX BO3JCHCTBHIO BJIEKOMBIX H
B3BELICHHBIX HACOCOB, CleIYET Ha3HAYarh C YUETOM BO3SMOXKHOCTH HCTHPAHHUA.

11.23TIp¥ TNPOEKTHUPOBAHHK BHICOKOHANOPHBIX BOMOCODOCHBIX TyHHeNeH H MX
3aTBOPHBIX KaMep HEOOXOOMMO IPOM3BOAUTL CHEAYIOUIME pacHEThl, CBS3aHHBIE C
NPOTEKAHHEM BBICOKOCKOPOCTHOTO TOTOKA!
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1o obecrneveHnIo KaBHTaLMOHHOH 0e30MacHOCTH COOPYKEHHA,

[0 ONpefeNeHUI0 THAPOAMHAMHYECKHX HArpy30K, XapaKTepU3YEMEBIX 3HAYECHHEM
OCpeIHEHHOH THAPOAMHAMMYECKON HArpy3KH, CTalMOHAapHBIX M  HECTALHMOHAPHBIX
OyNbCHPYIOLIUX HArpy3oK, CTEMeHM pa3BUTHA KaBUTAUMM NPH OOTEKaHWHM OTOKOM
3JIEMEHTOB KOHCTPYKUHH H 3aTBOPOB;

MO OLIEHKe AMHAMHYECKUX HANPSDKECHHI B DIeMEHTaX KOHCTPYKLHH;

3aTBOPOB H CTAJIbHBIX OOIHLIOBOK 3aTBOPHBIX KaMep Ha BEIHOCIIHBOCTb.

11.24 B HanopHbIX TYyHHENAX, HMMEIOLIMX KpyIJIoe TMONEPEYHOe CeueHue, TMpH
OTHOWICHUH BHYTPEHHETO JaBneHus K koahduuueHty yaensHoro ornopa, P/K, < 1/7 pacuer
o0neNku Ha NMPOYHOCTH Ha JefiCTBHE BHYTPCHHETO JABICHHUS MOXHO HE MPOM3BOJAMTH, TaK
KaK OHO MOJNHOCTBIO BOCNPMHHMMAETCA IPYHTOM NpH YCIOBMH cobmonenns TpeGoBaHus
JOCTAaTOYHOCTH 3ariaybeHHs TyHHeNs.

11.25 Cunbl TpeHHs M CLEIUICHUS MEXAY TYHHEIbHOH OOHENKOH M rpyHTOM clenyeT
YYHTEIBATH B Cly4asX, KOrfa TIPOCKTOM  MNPEAYCMAaTPUBAIOTCS  MEPOHPHATHA,
ofecnieynBarolne HanexHbI KOHTakT obnenku ¢ rpyHtoM. IIpm sTOM nepenasaembie Ha
TPYHT KacaTelbHbIe HaNpHKEHUA He JO/DKHBI MpeBBIIATb Mpele/bHble CABHUTAlOLINE
HanpsHKeHUd 1/ FPyHTa.

Pacuerhl TyHHenel, pacrionaraeMblX B CKaJIbHBIX W TOJYCKAJIbHBIX MAaccHBaXx,
ocnabNeHHbIX CHCTEMaMH TPELIMH, CIeQyeT, KaKk Npasuio, NPOBOANTh Ha 0ase Quanyecku
HETHHEHHBIX MoJenel ¢ yqetoM ¢akTopa BpeMeHH (PEONOrHYeCKHX CBOMCTB I'pyHTOB). B
pacueTax TyuHenei I knacca ceuennem 60 M? 1 Gonee HEOGXOAMMO YYHTLIBATH AaHHEIE 00
M3MCHEHHH HANpPHKEHHO-1eOPMUPOBAHHOTO COCTOSHHA IPYHTOBOIO MAacCHBa, BBI3BAHHOIO
MOCIEN0BATEIBHOCTLIO NPOXOIKH BEIPaOOTKH M BO3BEICHHUS MIEMEHTOB 001€IKH.

Hpu 6au3koM mnapainenbHOM paclonoXeHHH HECKONBKHX TyHHened B pacuere
o0nesKy Ha NPOYHOCTh HEOGXOOMMO YYHTHIBATL M3MEHEHHS HANPHKCHHOrO COCTOSHMA,
TNPOYHOCTHBIX M Je(POPMALUOHHBIX CBOMCTB PYHTOBOrO MacCHBa, BbI3BAHHBIE MPOXOAKOH
COCEJIHUX TYHHeJNEH,

11.26 Ilpu pacuete oOmenku TyHHENS Ha ceficMHYeCKHME BO3AEHCTBMA IOMYCKAeTCs
BO3MOXHOCTL BO3HMKHOBCHHMS MECTHBIX OCTaTO4HBIX AedopMauuil (TpelinH, CKOJIOB,
CMeIleHnH), He MPUBOMIMIMX K 0OpyWeHHI0 4acTed 00/enKH W He Hapywmaromux oburyio
NPOYHOCTL M YCTOMYMBOCTL KOHCTPYKLIHMH. Y4acTKM Hapyillenus obpenxku noaiexar
BOCCTAHOBJICHHIO.
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Ilpnaoxkenne A
(pexomenayemoe)

Pacyer 00nes10k TyHHeel Mo Npefe/IbHBIM COCTOSHUSIM NIEPBOi rPYNIIbI
NpH MpeABapUTEIbHBIX pacaeTax

A.1 Pacuet GeToHHBIX M Kese306eToHHBIX 060K NPOU3BOILHOIO 0UEPTAHNS

B pacueTHOl cxeMe, Kak MpaBMIO, NMPEIIONAaracTcs, YTO Harpy3kH, B TOM 4HCIIE M
FOpHOE JaBJIEHHE, 3a1aHEl, a OTIIOpP IPYHTA ONMPEAEIIACTCS KaK PeaKiyst YIPYroro OCHOBaHus.
Bo3MoskHBIE TpocTeHiline pacueTHbIe CXeMbI OOACNOK KaK CTEPXHEBHIX CHCTEM B YIpPyroi
Cpezie ¢ OMHOCTOPOHHMMH CBA3SIMH IT0Ka3aHbl Ha PUCYHKe A.1.

g(]:
EESEREERENEN)

8y

3
2

633

EEEEREEREERE

25+ hy
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TREREREREEEN

&

HENENEEENEER:

Pucynox A.1 - PacieTHbie cxeMbl 001e10K TyHHe el
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Pacuer mnpOYHOCTH ClIRYeT BLIMOJAHAT, HA pPACYETHblE HArpy3ku (C y4YeToM
K03 GULMEHTOB HAJEKHOCTH NO HAarpy3kaM) B COOTBETCTBHH ¢ TpeGoBaHusmu pasiena 10,
HECTKOCTh NPHHUMATH B COOTBETCTBHH C 11.12, kod(QOHULUHEHTBl OTMOpa IPyHTa — B
coorsercTBuu ¢ 11.13 1 11.16.

Pacuet ceueHuit 061en0K 1 onpeaeaeHne HeoOXOAUMOM IUIOIANM CEYESHHA APMATYPBI
A; cnenyer npoussoauTts no CI141.13330.

A.2 Pacuet cTasiexkene300eTOHHBIX, Ke1e306eTOHHbIX, apMHPOBAHHbLIX HAGPBIIr-
GETOHHBIX H ’KeJIe30TOPKPETHLIX 001eJIOK HAMOPHBIX TYHHeJeH KPyroBoro
OYepTaHMs Ha HAYAJIbHBIX CTAAMAX NPOEKTHPOBAHHUSA

Ha navanbHbIX CTAAMAX POCKTUPOBAHHSA PacdeT HATOPHBIX TYHHENEH BRITOMHACTCA M0
npuOMDKEeHHBIM  QOpMyTaM, KOTODbIE YYMTHIBAOT TONBKO BHYTPEHHeE [aBICHHE,
NOCTOSHHOE B [pefieIax CeHEHNS.

ITnomas ceuerus paGoueit apMaTypbi As, >, Ha | CM [/MHBI TYHHENS:

NpH cOOMIOAEHHH YCTIOBHA

.2 Y Kori Ry (A1)
TicYnP&E,
onpezensiercs no Gopmyne
A = YnYicPwili _ ASSR}' _ Ko’;' (AZ)
’ ’YCRS RS E)' ’

nipy HecoOmoaenu ycnoBus (1) — no dopmyne

A = YuYicPwiti _ ASSRy . pghqzre
" YR R 100yR’

¥ s

(A3)

rae p,; —PacueTHOe BHYTPEHHEe MABACHHE BOABI € YYETOM TMAPABIHYECKOTO YHapa
B TIEPHOJL HOPMaJIbHOM sKciutyaTauun, MIla;
h,. — paccTosHKe OT WIENbITH CBOJIA TYHHENS /IO TOBEPXHOCTH 3EMJTH, CM;
R, E, — pacyeTHOE CONPOTHMBICHHE APMaTyphl HAa PacTHKEHHE M MOAYNb YNPYrocTH
apmatypsl, MlITa;
A,, — TIIoIaAb Ce4eHUs CTATbHOM 060N0uKH, cM’, Ha 1 1 cM AIHAL TYHHENS,;
R, — pacueTHOE COMPOTHBIECHHE CTalbHOMH 06ono4ky, nprHumaemoe no CI1 16.13330,
MlIla;
K, — K02¢bdHMLUHEHT yaAenbHOrO OTIOpa rPYHTA, H/em?,
p ~— IIOTHOCTB FPYHTA, KI/CM”;

YesYn>Vie — KO UIMENTEI, TPUHAMaEMEIe cortacHo 11.3.

Ecaun no gopmynam (A.2) unu (A.3) 4; <0 (1. e. pacqeTHOl apMaTypbl He TpebyeTca u
BHYTpEHHee JaBleHKue BOABI MONHOCTLIO BOCIPHUHEMMAETCA IPYHTOM), CJAEAYET NPUHHUMATDL
3Ha4YeHne A; N0 MUHUMANBPHOMY MPOLEHTY apMUPOBaHUS coryiacHo 7.18.
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A.3 Pacuer craibHbIX 06o/10uex KOMOMHMPOBAHHBIX 00JEJI0K C HAPYKHBLIM
MOHOJIMTHBIM GETOHOM

A.3.1 Mapku cranu 1yist craipbHbIX 060JI049€K M KOJIEL, )KECTKOCTH ClielyeT NPHUHUMATE
no Tabauue A.1.

A.3.2 CranbHbple O0OOJIOYKH ClledyeT pacCUMTBIBATD HAa JEHCTBHE BHYTPEHHETO
JaBlICHHA BOABI B TYHHEIE, HapyKHOro JaBI€HHS TNOA3EMHBIX BOJX, pacTBopa (IpH
LIEMEHTALIMK) H CBEXEYJI0KEHHOro GeToHa ¢ YYETOM TeMITepaTypHBIX BO3NEHCTBHH, a Takxke
Ha JeHcTBHe cOOCTBEHHOrO Beca M Harpy30K OT MEXaHM3MOB NpH MOHTaxe 000m04KH. IIpn
pacydere cTajubHBIX 060JI04eK AefiCTBAE TOPHOTO AaBJICHNUA HE YHHTBIBAETCS.

Tabnuua Al
TomunHa Kareropus cranm npy pacdeTHoi Temneparype ¢,
Mapka ctanu I'oCcT JIMCTOBOTO °C

npokara, MM t>-40 -40>¢>-50 -50>1>-65

Cr3lne TOCT 14637 10-30 5 - -

I'OCT 380

CrSI'me T'OCT 14637 10-30 2 - -

0912 T'OCT 19282 10-32 12 - -

091r2c T'OCT 19282 10-60 12 13 15

10XCHJ, I'OCT 19282 10-40 12 13 15

MMpuMeuvanus

1 3naK «—» O3HayaeT, YTO AAHHYIO MapKy CT&JH NpH yKa3saHHON pacyeTHON TeMNnepaType NpHMEHATH
He crenyer.

2 Ilpn HamiekKalleM TEXHHKO-3KOHOMHYECKOM OOOCHOBaHHMM MOMYCKAaeTCs NPUMEHATb CTalb IPYTHX
MapoK.

KospduumeHT HajexkHOCTH NO HArpy3ke Y , KOdXQOUIMEHT HaeKHOCTA IO

Ha3HaueHHUIO COOPYXeHHs 7y, M KOIDOHIMEHT ycIoBui paboTel Yy, CleXyeT NPHHHMAThH
cornacHo Tpebopanuam 10.8 n 11.3,

Npumeuvanne — 3uauenue koddduuKueHTa ycnoBuit paGoThl Y, NPUBENCHBI [l PACUETE CTATBHEIX
oGonodex 6e3 yueTa MECTHBIX HANPSKEHHH.

A.3.3 PacyerT Ha IIpOo4HOCTD CTANBHBIX 000JI0YEK CIEAYCST BBITONHATE N0 HopMyie

R
Jol-a.0,+0? <X (A4)
Yn
TIp¥ 3TOM Heo6X0auMO COOTIOAATE YCIOBUS:
R Ry
o, < Ye ; 0, S—%
Yn Yn

rae ©,,0, — HOpMAJIBHBIC HAMNPIKECHUA COOTBETCTBECHHO B MONCPEYHOM M MPOAOJIBHOM

ceuenmax odomouku, MIla;
R — pacuerHoe conpotusienue, MIla, npuHiMaemoe npH pacdyeTax Ha BHyTpEeHHeEe

R,

AABJICHHE C YYETOM OTNOpa IrpyHTa paBHbIM ——, 3@ IIpH pacicTax Ha BHYTPCHHEC

u

nasieHue 6e3 Yy4€Ta OTIIopa rpyHTa 1 Ha HapyKHOC JaBJICHHUC — R .
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R,,R, —pacyeTHBle CONPOTHUBIEHWA CTalH PaCTKEHHIO, CxaTuto, u3ruby, Mlla,
COOTBETCTBCHHO MO BPEMEHHOMY COMPOTHBIEHHIO M MO Mpeaely TeKy4HeCTH,
nipuxumaemsie 1o CIT 16.13330;

Y, — KO3 (PUUHEHT HAJIeKHOCTH ANA SJIEMEHTOB KOHCTPYKUMH, pacCUMTHIBAEMbIX HA
MPOYHOCTE N0 BPEMEHHOMY COMPOTHUBIEHHUIO, PaBHBIH 1,3,
A.3.4 HopmansHoe HanpspkeHue ., Mlla, B npofonbHbIX ceueHusax OOONOUKH OT

BHYTPEHHETO JABJIECHHS BOB! CHENYET ONpEAENATh 110 GopMyam:

— Pwilm + arKor

- , A.5)
©1+4,33-10% K, (

I'ie pwi — pacieTHOE BHYTpeHHee JaBleHue Bojpl, Mlla;
r'm — CPEIHUH pamuyc 0OON0YKH, CM;
t — TOJILIMHA CTEHKH 000JIOYKH, CM;
a, — pacyeTHbIH pajHaIbHbIA 3330p MeXIYy 000104KOH H 6ETOHOM, CM;
K- — nipuBeneHHbIH K03QUIMEHT yaeqbHOro OTNOpa IPyHTA, H/em’, onpeaensemMslii no

¢dopmyne
1 .
Ke=a4——71" (A-6)
—— In-&+4+—
Eb Fon Ko

¥, — HapyxXHblif paguyc 6eTOHHOH 000HMBI, CM;

E}, — moxyns ynpyroct 6etona, Mlla;
6) npy OTCYTCTBHHM OTITOpa IPYHTA WITH NIPH Ly 4,33-10°° Priln.

r"l

c.= Pyi’m . (A7)
t
A.3.5 PacueTHbIl paauanbHbiil 3a30p MexkAY 000;10Mkoit H GETOHOM a,, CM, CleayeT
onpenenaTh no gopmye

a.=a,+a,+a,;, (A.8)

rae a,,,4,,,d,; — COCTARISIONHUE PANMANBHOIO 33a30pa COOTBETCTBEHHO OT TEMIIEPATyPHBIX
BO3IEHCTBUHN, ycaky OETOHA M MONI3YYECTU FPYHTa, CM.
CocraBasioly o 3a30pa OT TeMIepaTypHbIX BO3ACHCTBHH @,, CleRyeT OMpeNenATs Nno
dopmyie

a1 =15,6-10°7, (fmax = o ) » (A.9)

L€ tnax — HAHOOMBIIAS TEMIIEPATYPa B TYHHeJE NIPK 3aM0NHUTEIbHOH LeMeHTaluy, °C;
tmin — MWHUMAJIbHAS TEMIIEPATYPa BO/bI MM BO3AyXa B TyHHene, °C.
CocTapnsionye 3a30pa oT ycafku 6€TOHa a,2 U MOI3YYeCTH IPYHTa 4,3, OTpeesiseMble
[0 JaHHBIM MCCIENOBAHMH, ClIeAyeT YuuThIBaTh TONBKO IMPH pacyeTe Ha ocoOble cOueTaHHs

Harpysox.
Jlns npeABapyUTEIbHBIX PacYeToB JOMYCKaeTes IPUHIMATh

a, =310, . (A.10)
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A.3.6 Hopmanenoe Hanpsxkenne o, MIla, B NpOXONBHBIX CEYeHHAX OBONIOYKH OT
HapYHOTO JaBJIEHU CIELyeT ONpeaeisTs o hopMye

P r
o, =20, (A.1])
t
rae P,, — pacueTHOe HapyxHoe nasierue, MITa.
A.3.7 HopmaneHoe Hanpsokenue, MIla, B momepeyHOM ce4eHHH OOONOYKH CleiyeT
OINpeneNsTh:
OT TeMIIepaTypHBIX Bo3feHcTBHii ~ N0 hopMye

o, =-2,52t, (A.12)

r7e ;- pacueTHEIN nepenan TeMnepatyp, °C;
OT CTECHEHHS NOoTepedHON JepopMaliy — 1o GopMyie

6,,=0,30,. (A.13)

A.3.8 PacuetHblil nepenas TeMIEpaTyp ¢y CICAYET ONPEAeNsTh N0 GopMynam:
MpY NOBHILEHHH TEMIEPATYPhI

La =tmax ~ o min> (A.14)
TP TIOHIKEHHH TEMIIEPATyPhl

g =tmin ~ Uo,max > (A.15)

THE !0 stmin — COOTBETCTBEHHO HauOonblas M HaMMeHbIUas TeMIleparypa BOAB HIH

max *

BO3/yXa B TyHHele, °C,

Ly max »'p.min — COOTBETCTBEHHO Haubonbllas ¥ HaWMeHbIUas TeMIepaTypa 00OI04KH

B nepuoj obetoupoBanus, °C.
A.3.9 MecTHEIe HanpshKeHUs, BOSHUKAIOLLNE B CTaJBHOH 060s104Ke Y peGep KeCTKOCTH,
a Takxe B MecTax nepeiioMa (mog yriom He 6omee 10°), HoIycKaeTcs HE YUHTHIBATS.
A.3.10 PacyeT Ha yCTOHYMBOCTb CT@JIBLHOH OOONOMKH NpPH AEHCTBHM HapyXHOTO
nasneHus p,., MIla, caenyer BEINONHATE IO GopMyne

P < YePab (A16)
Tn
TAe p,, — KPHTHYECKOE HapyxHoe naBneHue, MIla;
¢ — ko3 purHeHT, MpuHIMaeMbIi o Tabnune A.2.
IIpu Peln 2,5 cnenyer NpUHUMATH
yn
Rt

Peo=—"""> (A.17)

T

rae R,, — HOpMAaTHBHbIR NPeJEN TEKYHECTH CTaIH, MIla.

37



CI1102.13330.2012

Tabnuma A2
Perlin | Ry 0,5 0,75 1 1,5 2 2,5
¢ 1 0,9 0,8 0,6 0,5 0,4

A.3.11 Kputnueckoe Hapy»HO€ JaBieHHe NPH OTCYTCTBHH KOJeLl XECTKOCTH M HpH

/
—>2 (rme ! - paccTosiHMe MEXIY KONbLIAMH, CM) CIEIYET OTPEAENATs MO rpadukam Ha
m
pucynke A.2. Paspeluaercs Taike B 3TOM Cly4ae BHINOJIHATE PacyeT Ha YCTOWYMBOCTH MO
CTaHJapTHEIM nporpammam Ha OBM.,
A .3.12 Kputnueckoe HapyXHOe AasieHue p,, MIla, npu Haan4uu Komel KeCTKOCTH

CJIEXYET ONpeeNaTh 10 GopMynam:

npu O,SSLSZ

m

I

\
P =0,92E, %{i I, (A.18)

rrn

npu —l-<0,5
v,

m

W

1
P = E,~ —2—2+0,092[i) n§[1+3) , (A.19)
™ m [ m

rae E; — monyae ynpyrocty cranu, MIla;
Hyw ~ YHCITO BONH, 00Pa3yOWMXCA Npu CMATHH 000J04KH, TOAOUpaeMoe TakHM o6pa3oM,

4T0oOb! NOJY4HTH MHHUMATIBHOE 3HAYEHHE P, }

[ - )2
m=1+ .
Ttrm
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2 2 2
Per MITa (kre/em’) Der MIa (xkrc/em ) P MIMa (xre/em)
3.5(35) 35 09) % 3,5(395)
3.0 (30) 3.0(30) 3,0 (30)
2525) M 25(25) 25 (25) ) 2
R_r =230 MiTa (2300 KFC/CMZ) :R)‘"=3|0 MIla (3100 KJ"C/CMS) - G Rm‘450 MITa (4500 xre/em )
2,0 (20) Wit 2020 [N 2,0 o
: :—{ 1 a : : a
1 a i ! 9 0% - HH ryof =
1.5 (15) AW r—’~104 =0 15050 B 10°=0 L5 (15)m F 107 =0
WA 2 3 6 10 IR 2 3 6 10 23610
0(10) [ 1,0(10) RirrT 1.0(10) fnﬂ
K
HH
0,5(5) 0.5 (5) ¢ 0,5 (5)
1§14 11881 1
THHTTITT TN 0 THTTITE

0 0
50 75100125 150 175200 225 r,/teM 50 75 100 125 150 175200 225r,/tem 50 75 100 125 150 175 200 225r, /t.cm

(R, — HOpMaTHBHOE CONPOTHBIIEHHE 110 TIPEACTY TeKydecTH cTaiu, Mlla;
— pacqeTHbI paaHaNibHbIN 3a30p MEXKITY CTCHKOR 060NOUKH M GETOHOM, CM;
#n — CPEAHUH paluyC 060N04KH, CM; ¢ — TONLIMHA CTCHKH 0GOIOUKH, CM)

Pucynok A.2 - I'papuKy 3aBHCHMOCTH KPUTHYECKOTO HAPYKHOIO IaBJIeHHs P, OT

OTHOCHTE/ILHOM TOJIUINHBI CTEHKH V' /t

A.3.13 Konplla >KECTKOCTH HAANCKUT IIPOEKTUPOBATH MHHHMANBHOIO nonepeqﬂoro
CEYEHHs C LIEJbI0 YMEHbILEHUS rabapUTOB BLUIOMKH.

Pexomenayercs npeaycMaTpuBaTh aHKEPOBKY KOJEL XKECTKOCTH B GeToHe. B ciryuae
HEBO3MOXHOCTY aHKEPOBKH pacdeT KONbLA XECTKOCTH NPAMOYTOILHOrO MOMEPEUYHOro
CEUCHHUS CIIEIYET POM3BOAUTD 10 opMyIie

,Y pwelsr (1+

n

E
x]+——y ’r;a’ L<R, (A.20)

r r

Ycr r

TIC Y, — PACCTOSHHE OT LEHTPa TMKECTH CEYEeHHA KoNbla N0 Haubosiee yaaleHHOro
BOJIOKHA, CM;
X —koadbuimenT, onpesensemulii 1o rpaguKy Ha pUCYHKe A.3 B 3aBHCHMOCTH

OT 3HAYEeHHH:

P =t (A21)
v.E, 0,092(1-} v
7, r’l
a
Qret = (; ’
a + pwe srmrrYn
"N E 4,

(A.22)
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t,,A,,J, — COOTBETCTBEHHO PaJWyC LEHTPAIbHOH OCH, CM, MOas, cM’, W MoMeHT
HHEpUMM TOTIEPEYHOro CE4YeHHS KOJbla C INPHCOCOMHEHHBIM I10SCKOM
OMUHOH [ = 1,56\/;;,7 +t,, CM4;
ap = 0,0025r,, — HayaNbHOE OTCTYIUIEHHE paguyca KONibila OT TEOPETHYCCKOrO.

X
15
14
13
12
11 //

N
o

YA A
o l —
0 1 2 3 4 Pret

Pucynok A.3 — Tpapuk 3aBucumMocTy kodppuunenta y or p,,, NPH d,, = const
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Ilpnaoxenne B
(pexomennyemoe)

Pacuer 0611es10K TyHHeJIeH 110 mpe/ieJIbHBIM COCTOSIHUAM BTOPOH rpymnmnsi
NPH peIBAPHTE/ILHBIX Pacyerax

B.1 Pacuer GeTOHHLIX H KeJ1e300eTOHHBIX 00X€/10K MPOH3BOJILHOT0 O4EPTAHHSA

Pacyer cneayer BRINONHATE Ha OCHOBHOE COYETAHHE HOPMATHUBHBIX HArpy3ok B
COOTBETCTBUM ¢ pasienamu 10 u 11 ¢ ygeToM koadHuHEHTa OTNOpa IPYHTA, KECTKOCTH
CCYCHNUsA NPUHHUMaeTcs cortacHo 11.12,

ITo nony4eHHbIM ycumuaM (M3rHOArOLIMA MOMEHT H HOpMajbHas CHIA) HEOGXOHMMO
BBINOJIHUTE PAcyeT Mo 00pa3oBaHHIO H PACKPHITHIO TPELIHH.

Tpemmuocroiikie 06AeNKH, TPOSKTHPYEMBIE Ul YCIOBHH, OTBevaroluX 7.15, cieayer
nposepsith 1o CIT41.13330.

b.2 PacueT TpeimnHOCTOHKHX GeTOHHBIX M ene300eTOHHBIX 00e10K HANOPHLIX
TYHHeJIeH KPYroBoro 04epTaHusi Ha HAYAJbLHBIX CTAAHAX NPOEKTHPOBAHUSA

Tomuuny obaenku Ay, cM, ClexyeT BEIMHCIATH IO GopMyJIam:
npH ko3 dHIHEHTe YaeapHOrO oTrIopa IpyHTa K, < 2000 H/em®

hy = ’;0 [_P_w__ﬁ], (5.1)
1+ LA YcRbm E k
bin
TAE p,,, — HODMaTHBHOE BHyTpPEHHee AaBieHHe Boabl, MIla;
E, —monynb ynpyrocTu MaTepuana obnenku, npunuMaemblii paBubiM 0,7 £, Mlla;
R,,, — HODMaTHBHOE CONpPOTHBIEHHE MaTepHalla OONENKH Ha PaCTKEHHE, NPHHUMAEMOE

no CIT 63.13330 B cooTBeTCTBHH € KiIaccoM OetoHa, MITa;
P — k03 PUIHEHT apMUPOBAHHUS CEUECHHS;

B OYEHb C1a0OTPEIIMHOBATEIX IPyHTaX pH K, > 2000 H/em®

Y (pwin —Kos)

(6.2)

rae £=0,25-10"y, R,,, 1g(0,05K, +10).

B.3 Pacuer TpemMHOCTONKHX 06e/10Kk M3 HAGPBLI3r-GeToHAa HA BHEUIHEe NaBJeHAE

TonmuHy Hecymmx o0xenok u3 HaOpeI3r-6eToHa Ay, M, ClEdyeT ONpeAensTh o

dopmye
+
h, =0,35a,|Sent Pue (5.3)
k T.R
cYbtn

41



CI1 102.13330.2012

TIe g,,, — HOPMATHBHOE 3HAYEHHE BEPTHKAIBHOTO ropHoro Raenemus (cM. 10.12), Mlla.
Tlpn cneunanbHoM 06OCHOBaHMH NOMYCKAE€TCs ONPENENSTh TOPHOE JaBieHHE W3
ycnoBus 06beMa BO3MOXKHOTO BbIBA/Ia MEXKITY aHKEPAMH;

DPye —OCTAaTOYHOE THAPOCTATHYECKOE JABNEHHE BOAbI C YYETOM CHIOKEHMS YPOBHS
NOA3EMHBIX BOA ApEeHaXXHBIMU MK APYTUMH MeponpHatusmi, Mla;
R,,, — HOPMAaTHBHOE CONpPOTHBJICHUE HAOPHIAr-6€TOHa Ha OCEBOE pACTKCHHE IIPH
HPOEKTHOM KJIacce GETOHa, ONPEAEIIEMOM NO IPOYHOCTH Ha pacTsxeHue, MITa;
Y, — KO3 OHUMEHT ycnoBMil paboThl, MPMHUMAEMBIH PABHBIM JUII apMHUpPOBaHHOMN
obnenku — 1, ans HeapmuposauHoii — 0,6;
a—1ar aHKepoB B MPOJOCJABHOM M TIONEPEYHOM HAaMpaBCHUAX, HPHHUMAEMbIit
HaHMEHBLINM (HO He MeHee 1 M) HCXOAs M3 YCIOBHMA:
a) 00pa3oBaHHA FPYHTOBOFO CBOJIa ~ 10 hopmyJie

k
a=1, -2 () 1p), (B.4)
4

rae /, =hy +1, ~ AnuHA aHKEPOB, M;
h,, — riyOuHa HapyuIeHuo# 30161, M (cM. 10.12);
il Y
l,) — raybuHa 3a/ie1KM aHKEPOB 3a Npe/IeNbl HAPYIICHHON 30HEI, IPHHKMAEMas
pasnoii 0,5 - 0,7 m;
b — npoiner BbIpaboTKH, M;
¢ — CUECIVIEHHE TPYHTA, IPHHMMAEMOE TI0 JAHHBIM HATYPHBIX HCCNEAOBAHMI;
s TPEABADHTENBHBIX  pPAacyeToB  JOMYCKAeTcs  NPUHHUMATH
¢ =0,03f, MIla;
ky —xoddduunent, pasusiit 0,2 - 0,25 ana BeipaGoTok I dopMbl cederus
1 0,25 - 0,3 - ang ocranpHeIX HopM ceueHHA (CM. PHCYHOK 1);
6) ycToRuMBOCTH FPyHTOB MeXAy aHKepaMH — o Gopmyite

a=l £, (5.5)
3\ 8
B) IIPOYHOCTH 3aKpeIIEHHs aHKepa — o hopmyJie
a= N, , (b.6)
pgh,

rae N, ~ Hecymasi CriocoOHOCTE aHKepa, paBHas I KeNe300eTOHHBIX aHKepOB MPOYHOCTH
CTEPXKHSA aHKEPa Ha Pa3phlB, V1A OCTAIBHBIX aHKepos — 80—-100 kH;
p — MIOTHOCTH TPyHTA, KI/CM’,

B5.4 PacyeT IOMpPHHBI PACKPBITHA TPEIMH B GETOHHBLIX 001e]KAX HAMOPHLIX
TyHHeJIell KpyroBoro o4epTaHus

Illupuua packpbITHS TPEWHH e, MM, B GETOHHBIX OOHEIKax TYHHENH,
NpeyCMaTPUBaeMBIX B ONHOPOAHBEIX TPEIMHOBATHIX [PYHTAX MM APYTMX IPYHTax,
YKDETUICHHBIX LIEMEHTaLHEH, JO/DKHA OTIPedeaThes N0 GopMyie
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e =100c,, D ®.7)

o

rze c,, =0,28+625£1?151.

o

B.5 Pacyer IuMpHHBI PpACKPbITHA TPEIHH B KENE300eTOHHBIX o06aeaKax
HAMOPHbLIX U 6e3HANOPHBLIX TYHHE e

Wlvipuny pacKphITHS TPEIMH Gee, MM, B XKeNe300eTOHHBIX OOAENKAax HAMOPHBIX H
Ge3HanopHBIX TyHHENeH CIeayeT PaCCUHTHIBATE M0 GopmyIte

Qe = aﬁn%’dﬂm—low)\/& : (B.8)

s

roe o — Ko3Q(QHULUHUEHT, YUYMTBHIBAIOIIMI BIMSAHUE TPEIIMHOBATOCTH CKANBHOTO TPYHTA,
CIIOKEHHOTO M3 ONOKOB, M TPHHHMAEMBIH B 3aBHCHMOCTH OT MOAYTS
TpewyrHoBaTocT M, to.=1 mnpu M; 25; a=2mpu M, <1. B wunreppane

ISMj <5 3HaYEHHUA O TPHUHUMAIOTCH UHTEPNOJSILIHEH;
B — koadpuureHT, NpUHUMAEMbIH A UEHTPANBHO- W BHEUCHTPEHHO DACTAHYTBIX

37IEMEHTOB — 1,2, 17151 BHELIEHTPEHHO CXKATHIX M U3rHOAeMBIX 3IEMEHTOB — 1
1 — KO3(QOUIHEHT, TPHHAMAEMBIH PaBHBIM IIPH CTEPIKHEBON apMarype HEpPHOAHYECKOro

npoduas — 1, npu riankoi apMarype — 1,4;

O, — HalpsHKEHHE B pacTAHYTO apmaType 0e3 yuera CONpoTHBIEHHS OETOHA PacTAHYTOH
30HbI ceyeHus, Mlla;

G,9 — HAYaIbHOE DACTATHBAIOILEE HANMPsHKEHHE B apmaType oT HaOyxaHus OeToHa: A
KOHCTPYKLIMH, Haxo4smMxXcs B BOAE, Oy =20 MIlla; mis  KOHCTpYKHMH,
TOBEPXKEHHBIX JUIMTEIBHOMY BRICEIXAHHIO, B TOM YHCIIC BO BpeMsi CTPOMTENLCTBA,
G,=0;

Ny A4
U — K03QGUIHEHT apMUPOBaHHS CEUEHHS, IPUHHMAeMbIit PaBHBIM |4 =;;; , HO He Gonee

0,02 (3mecb Ay — HeoGxoaumas mNJOW@Ab CEYEHHA apMaTypbl, OINpeleineMan
COTJIACHO MPUJIOKEHHIO A HITH MPUHHMaeMas B COOTBETCTBUH ¢ 7.18);
d — nuaMeTp CTepXKHeH apMaTyphl, MM.
HanpsixeHus B pacTsaHyTo# apMatype o, , MIla, cienyer onpenensrs ro gpopmyam:
JUIst ©3rNGaCMBIX 31IEMEHTOB

M
o, =—=, b.9)
Az (
JU15 IEHTPATLHO PACTAHYTHIX JIEMEHTOB
N
5, ="t (5.10)
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JU1s1 BHEUEHTPEHHO PACTAHYThIX H BHEUEHTPEHHO CKATHIX 3JIEMEHTOB

RACES)

. (b.11)
) Az

3

rae M,, N, — HOpMaTUBHBIE N3rHOAIOMIMH MOMEHT ¥ TIPOJOABHOE YCHIIME COOTBETCTBEHHO;
Z —YINICYO BHYTPEHHEH MAPBI CUJI, IPUHMMAEMOE N0 PE3YJIbTAaTaM PacyeTa CEHEHHs
Ha TPOYHOCTS.
Onpenensemas pacueToM IIMpHHA DacKphHITHS TPCIUMH JONKHa OBITE He Gomee
3HAa4YEHNH, NPUBEAEHHBIX B Tabnuie 9.

IIpuMeuanne—B dopmyne (B.11) 3uax «+» npuHMMaeTCs PH BHELEHTPEHHOM PACTHKEHHMH,
3HaK «—» — IPH BHELICHTPEHHOM CKaTHH.
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Ilpnaoxenue B
(pexomenayemoe)

Pacuer (l)l/lJIprallHOHHOFO pacxoJa BOAbI U3 HATIOPHOIO TyHHEJA

B.1 JlomycTumocTh UIBTPaLiHOHHOTO pacxona Boabl Q, 1/CXcM, OTHeCEHHOro K 10 M
Pa3sHOCTH BHYTPEHHETO M BHEILIHEro HAMIOPOB BOJBI, HaJJIEXHT ONPEAEIATE 110 hopmyIie

0= hkl <0, 2,107, ®B.1)

___—_+__
k. .n ka

cretere

rae ke — K03GULMERT BOIONPOHULIAEMOCTH TPELIMH B 06elKe (PACXOA BOBI, CM°/C yepe3
1 ¢M TpeIUMHBI, NP IPaiMEHTE HAIlOpa, PaBHOM 1), onpenenseMslii no gopmyite

Kope = e (B.2)

Nere — KOMMYECTBO TPelMH B obpenke: OeTOHHON ng. = 0,0628r,; xeie306eTOHHOM
n = 2nr, 8
cre d 3

B — ko3dduLeHT apMHPOBaHUA ceueHU 00aeNky;
d — naMeTp apMaTyphl, CM;
¥ — HApYXHBIi paguyc o0AeNKH, CM;
k — xoadduumenT GunbTpaumn rpynTa, cM/C;
M;—moayne GOpMBI, XapaKTepuU3YIOIMH TreOMETPHYECKOE COOTHOLIEHHE MEXIY
3JIEMEHTaMH 30HB! QUIBTPALIMY U ONpeaenseMBlii Mo popMyiie

2n
M,= p ; (B.3)
In-L

T

¥; —pagdyc obnactd QUIBTPALUH, TPUHHUMAEMBIE TIO OINBITHBIM JAaHHBIM, & MPH HMX
OTCYTCTBHHM — PaBHBIM JBOHHOH IyOHHE 3aJI0KEHUA TYHHEIA, CM;

Q.4m — HOMyCKaeMoOe 3HaYeHUE (QUIHTPALMOHHOIO pacxoja BOJbl, OTHECEHHOE K EAMHHLE
Pa3HOCTH BHYTPEHHETO M HApYXXHOro HABICHUH U ONpeldescMoe Ha OCHOBaHHHU
TEXHHKO-3KOHOMMYECKHX pacyeToB. [ MpeqBapHUTENbHBIX PacdeToB AONMYCKAETCs
npuHAMaTe: 9., = 1a/c ma 1000 M2noserHocru TYHHeIs Ha Kaxaele 10 M
Pa3sHOCTH HamopoB — TPH Pa3sHOCTH BHYTPEHHEro M HapyskHoro Hamopos 100 M
u Menee; O, ot 0,3 no 0,5 n/c ma 1000 M2 TIOBEPXHOCTH TYHHENS Ha Kaxasle 10 M

Pa3sHOCTH HAanopoB — TMPH pasHOCTH BHYTPEHHETO U HAPYXKHOTO HANopoB
cBoilie 100 M.

B.2 AGcontoTHoe 3HaYeHHE QWILTPAMOHHOTO pacxofa BOABI M3 TyHHens Q.. , w/c,
CIIEYET ONpeNeniTh 1o dopmyiie

ol (H.—H )

_ i e

Do T (B.4)
rae / — JJIMHA TYHHEs, CM. :

B.3 [lia  cHmwxenus QUIBTPAMOHHOTO pacxoja BOABI M3 TYHHeNs cClieayeT
1PENYCMATPHUBATh NPUMEHEHUE CTIELHANBHBIX MOKPHITHI Ha OCHOBE MOJMMEPHBIX BSXYLIHMX
MaTepHaIIOB, YKPEIIUTENLHYIO UEMEHTAUMIO H APYTHE KOHCTPYKTHBHLIE MEPOTIPHATHS,
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IIpunoxenne I'
(cnipasounoe)

OcHoBHbIe yKBeHHbIC 0003HATEHNSA

OCHOBHbIE XaPAKTEPHCTHKH IPYHTOB

[ — KO3bDHIHEHT KPEnoCTH;
K - xoadduumeHt ornopa,
K, — x03PUUMEHT YACTBHOTO OTIIODA;
Kr - xoadduument ¢punsrpanmu,;
E, — monymb pedopmanny;
v — koabduument IMyaccona; -
¢ — KaxyLUHiicd Yros BHYTPEHHErO TPeHNS;
€ — ClemIeHHe IPyHTa;
P — NIOTHOCTH FPYHTa;
M, — MOy TPCUMHOBATOCTH;

gq,n — HOPMAaTHUBHOC BEPTHKATILHOC rOPHOC NaBICHUE,

gqxn — HOPMATHBHOC NOPH3OHTAIbHOE rOPHOEC JaBlICHHE;

h, - BeICOTa CBOAA o0pyieHHs;

b, — TpoeT cBOAa 00y ECHHH;

hy — Tiy0uHa HAPYMEHHOH 30HbI;

h,_ — BEICOTa TOJILIM IPYHTA HAX TYHHENEM.

Harpy3ku 1 BO3efiCTBHA, YCHIHS OT HHX

M, N, - HOpMaTHBHBIE U3rHOaIOLIMH MOMEHT it HOpMANbHAS CHIIA;

H, - BHYTPCHHMIi HAaNOP BOMLI;

H, — Hamop ROA3eMHBIX BOA;

H, — TapaHTHPOBAHHBIA HAMOP MOA3EMHBIX BOI;
Dye — HapyXHOE JaBieHue;

D, — KPUTHYCCKOC HAPYXKHOC NABJICHHC,
Pwi — PaCyCTHOC BHYTPCHHCC NaB/ICHHC BOJbI,
Pyiy — HOPMAaTHBHOC BHYTPCHHEC [aBJICHUC BODI.

XapakTepucTHKa MaTepHaioB
E, — Mody/b yIpyrocTH oGAeKy;
E, - Moayab ynpyrocri GeToHa;
E. - MOAyJb ynpyrocTd apMaTypel;
R. — pacyeTHOE COMPOTHUBIEHHE APMaTypPhl PACTIKEHHUIO;
R — HOpMaTHBHOE CONPOTHMBIICHHE 10 HPEAETY TEKy4ECTH CTallH;

R, R, — pacyeTHOE CONpOTHBNECHHE CTabHON O0OOYKH PAaCTNKEHHIO, CKATUIO U H3THOY
’ COOTBETCTBEHHO 110 BPEMEHHOMY COTIPOTHBJICHHIO U 110 ITPEAETy TEKyYecTH;
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— HOPMaTHBHOE€ COTIPOTHBJICHUEC 6erona PaCTAKEHHIO,
— Pac4e€THOC CONMPOTHBICHHE Ha6p1>13r-6el‘ona 0CCBOMY pPAaCTMKCHHUIO,
— PacyCTHOC CONMPOTHBICHHUE PACTHKEHHIO CTCPIKHA aHKEpa.

I'eomeTpuyeckne xapakTepneTuKH

— BbICOTa BBIPabOTKH;

— mnpornet (HpHHa) BIpaboTKH;

— TOJIIHHA 00NENKH;

— TOJIIHHA OKPHITUA HaOpBI3T-0€TOHA,;
— BHYTpEHHMH pagHyc o0AeiIKy;

— HapyXHBI paguyc obenku;

— cpeaHu# paanyc 060T04KH;

— paxuyc LUEHTPaIBLHOH OCH;
~ TOJILIMHA CTaJIbHOM 000JIOUKH;
— IJIOWAAbk CEYCHHA apma"rypbr;

— pabouas BeICOTa CEYEHMA;
— paccTostHUe OT paBHOAECHCTBYIOLIEH YCHIMI B cxaTol apMarype no Gnuxaitmeit

I'DaHM CCYCHHU,

— PACCTOSAHHE OT LCHTPA TAXKCCTH NJIOIAOUA CCUECHHUs COOTBETCTBCHHO paCTﬂHYTOﬁ

M CKaTOH apMaTypsl IO NPOLOJBHOM CHITBI;

— K02 dHLUEHT apMUPOBaHUs CEUEHHS;

— IMaMeTp aHKepa;

— MUIOIAJb,

— TUIOIAJb CEYEHHUS CTAIBHON 000104KH;

— MOMEHT HHEPLUH [OIIEPEYHOTO CEUEHHSA KOJIBL@A € MPHUCOEAMHEHHBIM IIOACKOM.

Koydpuunentnt

— KO2(QUIUUEHT HaAE)KHOCTH IT0 HArPy3KaM;
— K03 (HUIMEHT HAJIEAKROCTH ITO HA3HAYEHHIO COOPYKEHHU;

— KO3 dHULUHEHT coueTaHuM Harpy3oK;
— KodbduLHeHT ycnouit paboTsl.
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