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IpenucioBue
Ienu n npuHmmnsl crapaaprusauuu B Poccuiickoit @enepaunu ycraHoBiieHbl DenepanbHbIM
3akoHOM oT 27 nmekadbps 2002 r. Ne 184-D3 "O TeXHUYECKOM PETYIHPOBAHKUH", a TIPaBHIIa pa3pabOTKH
- noctanosnenreM [IpasurenscTBa Poccuiickoit deneparmu ot 19 HosOps 2008 1. Ne 858 "O mopsiike
pa3paboOTKU U YTBEP>KICHHsI CBO/IOB MpaBuil'”.

CgeneHusi 0 cBoJIe MPaBUJI
1 UCIIOJIHUTEJIN - OAO "BHUUI um. b.E.Beneneena"
2 BHECEH Texnuyeckum komuteToM 1o ctangaprusamuu TK 465 "CrpoutenscTro”

3IIOATI'OTOBJIEH « yTBepxknaeHuto JlemapTaMeHTOM apXWUTEKTyphl, CTPOMTEIbCTBA U
I'PaZiOCTPOUTENBHOM MOJUTUKH

4 YVTBEPXJIEH mpuka3zom MunHHucTepcTBa permoHaibHOro passutusi Poccuiickoit deneparum
(Munperuos Poccun) ot 30 uronst 2012 r. Ne 268 u BBeneH B aeiictue ¢ 1 auBaps 2013 1.

5 BAPETUCTPUPOBAH ®enepanbHbIM areHTCTBOM IO TEXHUYECKOMY PETYJIHPOBAHUIO H
metponorun  (Poccranpaprt). Ilepecmorp CIT 102.13330.2011 "CHull 2.06.09-84 Tynuenu
rupoTexHuyeckue”

HUnghopmayusn 06  usmenenusx x Hacmoswemy c600y Npaul NYyOIUKYemcs 6 ence200HO
uzoasaemom urgpopmayuonnom ykazamene "Hayuonanvhvie cmanoapmol”, a mekcm usmeHeHuul u
HONPABOK - 8 edCceMeCsuyHo uzdasaemvlx uHpopmayuonuwvix ykazamensx "Hayuonanvhvie
cmandapmul”. B cnyuae nepecmompa  (3amemnvl) unu  OMMeHbl HACMOSWE20 C600A NPABUTL
coomeemcmeayrowee  ygedomieHue — 0yoem — onyONUKOBAHO 6  eJNCeMeCsAYHO  U30a8aemMom
ungpopmayuonnom yxazamene "Hayuonanvnvie cmanoapmoel”. Coomeemcmeyiowas ungopmayus,
VBEOOMIEHUE U MEKCIbl PA3MEWAOMcs MAKICe 8 UHGOPMAYUOHHOU cucmeme 00ue20 Noab308AHUS -
Ha ogpuyuanvrom catime paspabomuuxa (Munpeecuon Poccuu) 6 cemu Hnmepnem



BBenenue
Hacrosmuii cBog npaBui pazpabortaH ¢ yueroMm TpeboBanuil DenepaiabHbIX 3aKOHOB OT 21 uiois
1997 r. Ne 117-®3 "O 6Ge30macHOCTH THAPOTEXHUUECKUX coopyxkeHuil", or 27 mekabps 2002 r. Ne
184-®@3 "O texnmueckoM perymupoBanuu", ot 30 mekabps 2009 r. Ne 384-03 "Texuudeckuit
periiaMeHT o 6€30MacHOCTH 37aHUN U COOPYKEHUH".

AkTyanu3zaius BeinojiHeHa aBTopckuM kosuiektusoM OAO "BHUUNI um. b.E.Beneneepa': kans.
texH. Hayk A.IlIlak - pykoBogutens Tembl, O-p TexH. Hayk E.H.bemrenoup, n-p TexH. Hayk
B.b.I'nmaroBckuii, a-p TexH. Hayk B.b.CynakoB, npodeccop, a-p TexH. Hayk A.JL.['onpauH, Ben. Hayd.
cotp. A.b.Bekcinep, kanza. texd. Hayk A.M.IIIBaitnTelin, 1-p TexH. Hayk B.b.IlItuasman.



1 ObaacTh NpUMeHEeHUs
Hacrosimuit cBog mpaBUil  paclpoCTpaHseTcsl Ha  NPOCKTUPOBAHHE  CTPOSIUXCA U
PEKOHCTPYHPYEMBIX  THIPOTEXHUYECKUMX TyHHeNIeH BCeX KJIaccoB, BXOIAIIMX B  COCTaB
I‘I/Il[pOG)JIeKTpOCTaHLIHﬁ, MCJIMOPATHUBHBIX CUCTCM U CUCTEM BOI[OCHa6)K€HI/IH.

IIpu npoeKTUPOBAaHUU TUAPOTEXHUUYECKUMX TYHHEIEM B OCOOBIX YCIOBHUSX (B paloHax cC
CCHCMMYECKONM aKTUBHOCTBIO, B CEBEPHOW CTPOUTEIBHO-KIIMMATHYECKOM 30HE, B  CIOXKHBIX
MH)KEHEPHO-TEOJIOTUYECKUX YCIOBHUAX U JIp.), HEOOXOAUMO COOMIO/IATh JIOTOIHUTENbHBIE TPEOOBAHUS
COOTBETCTBYIOIINX HOPMATUBHBIX TOKYMEHTOB.

2 HopMaTHBHBIE CCHLIKH
B HacTosiiiemM cBojie mpaBHIl IPUBEIEHBI CCHUIKH Ha CJIEAYIOIINE HOPMATUBHBIE JOKYMEHTHI:

CII 14.13330.2011 "CHulII II-7-81* CTpouTenbCTBO B CEHCMUYECKHUX paiioHax"

CIT116.13330.2011 "CHullI 11-23-81* CranpHble KOHCTpYKIHU"

CIT120.13330.2011 "CHwuII 2.01.07-85* Harpy3ku k "Bo3aeicTBus"

CII 23.13330.2011 "CHulI 2.02.02-85* OcHoBaHUs THAPOTEXHUUECKUX COOPYKEHUN"

CII131.13330.2012 "CHullI 2.04.02-84* "Bonocna6xenue. HapysxHble ceTu U coopyxeHus"

CI141.13330.2012 "CHull 2.06.08-87 beronHsile u Xene300€TOHHBIE KOHCTPYKIHH
TUAPOTEXHUYECKUX COOPYHKEHUN"

CIT58.13330.2012 "CHull 33-01-2003 TummporexHuueckue coopyxeHus. OCHOBHBIC
noJyioxeHus"

CIT 63.13330.2012 "CHull 52-01-2003 beronHbIe 1 ey1e300€TOHHbIE KOHCTPYKIMH. OCHOBHBIE
noyioxeHus"

CI191.13330.2012 "CHulI 11-94-80 [Toa3zemHbIe TOpHBIE BRIPAOOTKH"

I'OCT 26633-91 betons! TsKesble U METKO3EpHUCTHIE. TeXHUUECKUe YCIOBUS

I'OCT 21153.1-75 TIlopoast rtopuble. Meton omnpeneneHust Kod(Q(UIMEHTAa KPEIOCTH 10
[TpoToABSIKOHOBY

I'OCT 14637-89 IIpokar TOJICTOJIMCTOBOW W3 YTIEPOAMCTON CTaM OOBIKHOBEHHOI'O KAauecTBa.
TexHuueckue ycnoBus

I'OCT 380-2005 Cranp yriaepoauctas 0OBIKHOBEHHOTO KadecTBa. Mapku

I'OCT 19282-73*  Cranb  HHU3KOJIETMPOBaHHas  TOJCTOJUCTOBas W HIMPOKOIOJOCHAs
yHUBEpcaJbHas. TeXHUUECKUE YCIOBHS

*Ha Ttepputopun Poccuiickoit ®enepanuu nokymeHT He peiictByer. [leiictByer T'OCT
19281-89, 31ech u nanee mo Tekcry. - [IpuMeuanue U3roToBuTeNs 6a3bl JaHHBIX.

[Ipumeuanue - Ilpu mONB30BaHMM HACTOSIIMM CBOJOM TMPAaBWI I11€71€cOo00pa3HO MPOBEPUTH
JIEUCTBUE CCBUIOYHBIX CTAaHIAPTOB W KJIAacCU(PUKATOPOB B HWH(OOPMAIMOHHOM CHUCTEME OOIIEero
MONIb30BaHUs - Ha OQUIMAILHOM CcalTe HalMoHambHOro opraHa Poccuiickoit ®enepanuu Mo
CTaHJapTU3alMi B ceTh VHTEpHET WM MO €XEroJHO M3JaBaeMoOMy MH(POPMAIIMOHHOMY YKa3aTewto
"HauuvoHanbHble CTaHIApThI', KOTOPHI omyOaukoBaH Ha 1 sHBaps TEKyLero rojaa, © IO
COOTBETCTBYIOIINM €KEMECSIYHO H3/1aBaéMbIM WH()OPMAIMOHHBIM YKa3aTelsiM, OMyOJWKOBAaHHBIM B
TeKylIeM rofy. Eciu cchUIOYHBIA JOKYMEHT 3aMEeHEH (M3MEHEH), TO MPH IMOJIb30BAHUU HACTOSIIUM
CBOJIOM TpPaBWJI CJIEAYET PYKOBOJCTBOBATHCS 3aMEHECHHBIM (M3MEHEHHBIM) JOKyMeHTOM. Ecmm
CCBUJIOYHBI JTOKYMEHT OTMEHEH 0Oe3 3aMeHbl, TO TOJOXKEHHE, B KOTOPOM JaHa CChUIKAa Ha HETOo,
MPUMEHSETCS B YaCTH, HE 3aTParuBaroeil 3Ty CChUIKY.

3 TepmuHbI U onIpeesIeHUs
B HacrosmeM cBoJe MpaBuil UCIOIB3YIOTCS CIEIYIOIUE TEPMUHBI U OIIPEIEIICHUS:

3.1 Oe3HamopHoOe ABMKEHUE KUAKOCTHU: J[BIKEHHE >KMIKOCTH MO TYHHEIIO0 CO CBOOOIHOM
IIOBEPXHOCTBIO IIOTOKA 10 BCEH €ro JUINHE.
3.2 BpeMeHHasi Kkpenb: KoHcTpykius, oOecreunBaromas YCTOWYMBOCTh BBIPAOOTKH H



ciykaras A1t o0ecrnedeHust MPOXOTYECKUX U MOHTAKHBIX padOT 0 BO3BEACHUS O0ACIKH.

3.3 BXO/IHOIi 0ro/10BOK: Bx01HO# yyacTok BogocOpoca, B 4aCTHOCTH BOJIOCOpOCa C 3aMKHYTHIM
CEUeHHEM, Ha MPOTSKEHUH KOTOPOTO OCYIIECTBIIAETCS IIJIaBHBINA NMEePEXo] OT PACIIUPEHHOTO BXOIHOTO
CeueHHsI K Ha4aJIbHOMY CEUEHHIO TPAH3UTHOM YacTu BojiocOpoca.

3.4 Bono3abopHoe coopy:keHHe: [UIPOTEXHUYECKOE COOpPYKEHHE, IMpelIHa3HAuYEeHHOE IS
0oTOOpa BOJIEI.

3.5 ruapaBanyeckunii yaap: [loBbilieHuEe WM MOHMKEHUE THIIPOJMHAMHYECKOTO JABJICHUS B
HAIIOPHOM BOJIOBO/I€, BEI3BAHHOE PE3KUM M3MEHEHHEM BO BPEMEHHU CKOPOCTH JIBUKCHHUS KUIKOCTH.

3.6 ruApOTeXHNYeCKNI TYHHeIb: BOI0BOI 3aMKHYTOTO MOMEPEYHOI0 CEYEHHUs], YCTPOCHHBIN B
TOPHBIX MOPOJax 6e3 BCKPBITHS BBIIIETIESKAIIETO MacCHUBA.

3.7 ropHoe 1aBjeHue: Cuibl, BOZHUKAIOIINE B MACCUBE, OKPY)KAIOILIEM BBIPAOOTKY (TYHHEIb).

3.8 ropuble mopoabl: ['econornueckne Tena U UX KOMIIOHEHTHI (OJIOKH, OOJIOMKH), Clararoliue
mutochepy 3emiu.

3.9 ko3pPpuumenT Kpemoctd mopoabi: I[lapameTp, ONEHUBAOIIMK KOJWYECTBEHHO KPEMOCTh
TOPHBIX TOpPOJA, NPHOMMKEHHO XapaKTEpU3YIOIIUH OTHOCHTEIBHYIO COINPOTUBIIEMOCTh TOPOJ
pa3pylLIeHHIO.

3.10 1oTOK TYHHeJs1: [IHHIE WK MTOJOIIBEHHAS TUIMTA TYHHEIBHON BBIPAOOTKH, BHITIOJHEHHAS
U3 Kene300eToHa, 6eToHa Ui HaOPBI3r-OeToHA.

3.11 HanopHoe ABM:KeHHeE KUAKOCTH: J[BIKeHNE, IPU KOTOPOM IOTOK KHUIKOCTH B TyHHEIIE HE
UMEET CBOOOTHOM MOBEPXHOCTH.

3.12 o6nenxa: KoHCTpyKkuus, BBIIOJHEHHAs TII0 KOHTYPY TOpPHOW BBIPAaOOTKH, KOTOpas
oTpezeNisieT MPOEKTHOE MOMEePEYHOE CEUeHNE TYHHEs, U MpeIHa3HauYeHHasl A1l BOCIPUSTHUS BHEIHUX
U BHYTPCHHUX HArpy3oK, CHIDKEHHS IIEPOXOBAaTOCTH OOTEKaeMOH MOBEPXHOCTH W COKpPALICHHUS
(GUIBTPAIIMOHHBIX TOTEPb.

3.13 o06xeaxu BbipaBHUBaOUe: OOMENKH, yTy4IIAIONINE THAPABINYECKHE XapaKTEPUCTHKH
TYHHETIS, a TAK)Ke PeOTBPAIAlOIINe BHIBAIBI IIOPO/, MX BHIBETPUBAHUE U PA3MbIBBI.

3.14 o6peaxn wHecyume: OOnenku, oOecHeUMBAIONIME BOCIPHUSATHE HArPy30K B TEPUOJBI
CTPOUTENbCTBA M OKCIUTyaTalldd U  YJOBIETBOPSAIOIINE TPEOOBAHUAM, MPEABSIBIIEMBIM K
BBIPABHUBAIOIIKM O0JIEJIKaM.

3.15 ob6smmuoBka: IlokpeiTHe, 3amumaroniee OOJIENKY HIM CKaJlbHYIO IOBEPXHOCTb T'OPHOM
BBIPAOOTKH OT MHTEHCHBHOTO M3HOCA IO/ BO3JCHCTBUEM KaBUTAIMU M TPAHCHIOPTHPYEMBIX B ITOTOKE
TeJl (HAHOCOB, JBJWH M T.[I.), a TaKXe CYIIECTBEHHO YyMEHbIIaoUas QUIbTpalUio, KOTOpPOe
BBITTOJTHSICTCS] M3 MAaTEPUAIIOB MOBBIIIEHHOW MPOYHOCTH: OeTOHA 00Jiee BEICOKMX MapoOK, 4eM 00JIeKa,
noiaumepoerona, pudpodberona, pudponoarumepOeToHa U T.11.

3.16 noazemubie BOAbI: Bonbl, Haxomsmmecs B TOJIIE 36MHOW KOPBI BO BCEX (PH3UYECKUX
COCTOSIHUSX.

3.17 uemenranus: HpeKTHpOBaHUE TOPHBIX TOPO/I MPH MTOMOIIN [IEMEHTHBIX PACTBOPOB.

OcHoBHbIE OyKBEHHBbIE 0003HAuUEHMsI, MPHUHATHIE B HACTOALIEM CBOJAE IpaBWJ, NPUBEAEHBHI B
npuitoxeHuu I'.

4 O0mue no0KeHUs!

4.1 Kiaccel  TMAPOTEXHUYECKUMX  TYHHENEH,  BXOMAIIMX B COCTaB  COOPYKEHUH
THJIPODJIEKTPOCTAHIIMN W MEITMOPATUBHBIX CHCTEM, JOJDKHBI yCTAaHABIUBATHCS B cOOTBeTCTBUH co CII
58.13330. Knacchl THIpOTEXHHYECKUX TYHHENEH, MpelHa3HAYEeHHBIX Ul CHCTEM BOJOCHAOXKEHMS,
JIOJ>KHBI COOTBETCTBOBATH KAaTErOPUSIM HAJIEKHOCTH 1M0J1a4u BoJibl, ycraHaBiuBaeMbiM CIT 31.13330.

4.2 B 3aBHCHMOCTH OT Ha3HAYCHUS THIPOTCXHUUCCKUE TYHHEIH ITOAPA3/ICISIFOTCS Ha:

OCHOBHBIE, IPEIHA3HAYCHHbIE JJI1 TOCTOSIHHOTO TMPOMYyCKa BOABI MpPHU  3KCIUIyaTaluu
THJIPOAJIEKTPOCTAHIMH, MEIMOPATUBHBIX CHCTEM U CHUCTEM BOJOCHAOXKEHMs, AKCIUTyaTallMOHHbIE
BO/1I0COPOCHBIE TYHHEIH, TOJIOBHBIE YYaCTKH BTOPOCTENEHHBIX TYHHEJNEH 10 3aTBOPOB;

BTOPOCTENEHHbIE, PeAHa3HaYeHHBIE /Ul IEPUOIUUYECKOT0 MPOITYCKa BOABI (JUIs OTIOPOKHEHUS U
IIPOMBIBA BOJIOEMOB M BOJIOBOJIOB, PE3EPBHBIE BOJOCOPOCHBIE TYHHEIH), 32 UCKIIOYEHHEM T'OJIOBHBIX
Y4acTKOB TYHHEJEH 10 3aTBOPOB, KOTOPBIE OTHOCATCS K OCHOBHBIM COOPY>KEHHUSM;



BpEMEHHbIE, PeHa3HAYCHHbIE IJIs MPOIlycKa BOJABI B IMEPHOJ CTPOUTENHCTBA WIM PEMOHTA
TUAPOTEXHUYECKUX COOPYHKEHUH.

CtpouTeNnbHbIA TYHHENIb JOMYCKAeTCS OTHOCUTh K BTOPOCTEIEHHBIM COOPYXKEHHUSAM, €CIH €ro
pa3pylieHre, He3aBUCUMO OT CPOKa 3KCIUTyaTallii, MOXKET BbI3BATh MOCIIECTBUS KaTacTpOPUUIECKOTo
XapaxkrTepa, Wi 3HAaUUTEIbHYIO 33JIEPKKY BO3BE/ICHHSI OCHOBHBIX COOPYKEHUH.

[Tpu IpOEKTHPOBAHUN TYHHEJIEH OCHOBHOI'O WJIM BTOPOCTEIIEHHOTO HA3HAYEHUsS JOJDKHA OBITh
pacCMOTpPEHa BO3MOXKHOCTb MCIIOJIB30BAHMSI HX JUIsl IIPOIYCKAa BOJBI B IIEPHOJ CTPOUTEILCTBA
BOJIOIIOIIOPHBIX COOPYKCHHM.

4.3 B 3aBHCUMOCTH OT TUAPABIMYECKOr0 PEKUMA MHIPOTEXHUYECKHE TYHHEIN MOAPa3IeISFOTCS
Ha:
HAaIOpHEIE;
C HaCTUYHO HAIIOPHBIMHU PCKHUMAMH TCUCHHA ([[OHyCKaIOTCSI IIpU OTHOCUTCIBHO HEBBICOKHX
Haropax - orBojsinre TpakThl [ DC, Heperyaupyemble TYHHEIH);
Oe3HaIopHbIE.

B ruspoTexHUUEeCKMX TYHHEISX JIOMYCKAIOTCS YacTUYHO HAlOpHBbIE pPEKUMBbl TEUECHMUS,
XapaKTepHbIE Il CMEHbI 0€3HAIOPHOI0 PEXMMA TEUEHUSI HAIIOPHBIM U Hao00poT. JnurenbHas padora
IIPU TaKUX peXUMax JODKHA ObITh 00OCHOBAHA.

4.4B oTBOIALIMX YaCTAX BOJOCOPOCHBIX TYHHENEH, paboTarolMX B IIHPOKOM JHana3oHe
U3MEHEHHUsS TpaHWYHbIX YCIOBUI (ypoBHel ObeOoB M pacxoJoB), KaK MpaBUJIO, CJIEIyeT
npeaycMaTpuBaTh OE3HANOPHBIA PEXUM TEUCHHs, a BO BXOJHBIX YaCTSAX JI0 OCHOBHBIX 3aTBOPOB -
HamopHblf. [l obOecneueHust ycTOMUMBOro OE3HANOPHOTO peXUMa pPabdoOThl  HEOOXOIUMO
npeaycMaTpuBaTh YCTPOWCTBA JUISl MOJA4YM BO3AyXa B HA4ajo ydacTKa OE3HAmOpHOTO JBYKEHHS.
Pa3mepbl BO374yXOBOJOB clleyeT OOOCHOBBIBATh CIELUAIBbHBIMUA pacyeTaMd WIM MOJAEIbHBIMU
UCCJIEJOBAaHUSIMU, JTMOO MPUHUMATh HA OCHOBE aHAJIOTOB.

4.5 JInsi CHWKEHUST CTOMMOCTU THJIPOY3JIOB MPU MPOCKTUPOBAHUH HEOOXOAMMO paccMaTpuBaTh
BAPUAHTHI UCIIOJIB30BAaHUs BCETO WM YACTH TPAKTOB TMIPOTEXHUYECKUX TYHHEJIEU IS BBITOJIHEHUS
HECKOJBKMX TEXHOJIOTHYECKUX (YHKIIMI: TPOIMYCKa pacXo/I0B CTPOUTEIBHOTO M IKCILTyaTallMOHHOTO
MIEPUOO0B, BBIIIOJHEHUS PA3JIUYHBIX TUIIOB IMIOITYCKOB, IIOJABO/A WM OTBOJAA PACXOI0B I'MAPOArperaTtos,
raneHus: U30bITOYHON KHHETUYECKON SHEPTUH.

4.6 OCHOBHBIE TEXHHUYECCKHE PEIICHHUS IPOCKTOB HOBBIX M PEKOHCTPYKIIMH CYIICCTBYIONIUX
THAPOTEXHUYECKHUX TYHHeNeH (THApPaBIMYECKU PeXUM pabOThl, TTyOUHY 3aJI05KEHUS, PACTIOJIOKEHUE
B IJIaHE W TIPOJIOJIBHOM Mpoduie, MOMepeyHoe CeueHnue, TUIl 00IeNTKU U JIp.) CIeAyeT NMPUHUMATh Ha
OCHOBE CpaBHEHUSI TEXHHKO-DKOHOMHUYECKHX IOKa3zaTejeil BapHaHTOB C YYeTOM OOIIel KOMIIOHOBKHU
COOPYKEHHI THAPOY3Jia, MEIUOPATUBHON CHUCTEMBl WM CHUCTEMBl BOJIOCHAOXKEHHS, YCIOBUU HX
JKCIITyaTalliy, Ha3HAUYEeHUS TYHHEINs, HaMe4aeMbIX CIIOCOOOB U CPOKOB CTPOUTENBHBIX paldorT,
TonorpaUUecKnX, WHKEHEPHO-TEOJOTHUYECKUX, THIAPOTCOJOTHUECKUX, KIMMATHUYECKHUX W JIPYTUX
YCJIOBUU pariOHA CTPOUTEIBCTBA.

BriOpaHHBIi BApMaHT NMPOEKTHOTO PELICHHUS JO0JDKEH 00ecreyuBaTh HAAEKHOCTh (IIPOYHOCTS,
YCTOMYMBOCTb, JOJTOBEYHOCTh) M SKOHOMHYHOCTH COOPYKEHHUS, BO3MOKHOCTb MEXaHU3alUU H
UHIYCTPUATIHM3AMHU CTPOUTEIBHBIX M PEMOHTHBIX PadoT, ONTHUMAJIbHBIE SKCILTyaTallMOHHbIE KayecTBa
TYHHEJIEH.

4.7 JlaHHBIE 11O THAPOJIOTHH JOHKHBI COJIEPKATh CIEIYIONINE CBEICHUS

PaCUYCTHBIC paCXoabl BOJBI, nponyCKaeMoﬁ 4epe3 TYHHCIIb, U COOTBCTCTBYIOIUME MM YPOBHHU
BOJBI BEPXHET'O U HUIKHETO 6LC(I)OB;



peXuM KojeOaHusT ypOBHEH M CKOPOCTEH BOJIBI B peke (BoIoeMe) B pallOHE CTPOUTEIHCTBA
TYHHEII;

XUMHUYECKHUI COCTaB PEYHOM BOJIbl, €€ arpeCCUBHOCTb U TEMIIEPATYPa;
KOJIMYECTBO U MEXaHUUECKHUE XapaKTEPUCTUKU HAHOCOB, TPAHCIIOPTUPYEMBIX PEKOIA.

4.81lpn  MPOEKTUPOBAHMM  TUAPOTEXHMYECKMX  TYHHEJIEH  HEoOXOAMMO  MPOBOJIUTH
MHXCHEPHO-TEOJIOTHYECKUE U3BICKAHMS 110 BCEH €ro Tpacce.

4.9 Tlpn WHXEHEPHO-TEOJIOTUYECKUX U THAPOJIOTMYECKHX H3BICKAaHUAX CIeQyeT ocoboe
BHUMAaHUE yJEJATh:
TEKTOHUYECKUM HapYLICHUSAM 110 TPAacce TYHHEINS U B paliOHE €r0 CTPOUTEIILCTBA;
II0JIO’KEHHIO IIOBEPXHOCTH MOA3EMHBIX BOJ M HCTOYHUKAM UX ITUTAHUS;
BO3MOJKHBIM OIIOJI3HEBBIM IIPOLIECCAM M CEJIEBBIM IIOTOKAaM Ha Yy4YacTKaxX BXOJAa M BbIXOJA
TYHHEJI U3 TPYHTOBOT'O (CKaJIbHOI'0) MaCCHUBA;
(GWIBTPALIMOHHON YCTOMYUBOCTH TTOPOJI;
BO3MOKHOCTH Pa3BUTHs XUMUUYECKON U MEXaHW4ecKol cypdosuu;
HaJIM4YUIO 30H KapCTa M0 TPacce TyHHEII;
JIOKQJIBHBIM BBIX0JlaM arpeCCUBHBIX MOJ3EMHBIX BOJ;
BO3MOKHOCTH XMMHUYECKOTO KOJIbMaTa)Xa JIPEHAXKHBIX YCTPOUCTB.

[Ipu cTpoutenbCTBE TYHHENS B YCJIOBHUSX MHOTOJIETHEM MEp3J0Thl HEOOXOAMMO YUMTHIBATh
pacyeTHble 3HAYEHUs MPOYHOCTHBIX, Ae(POPMALIMOHHBIX U TEMI0(U3NYECKUX XapaKTEPUCTUK MOPOJ B
MEp3JIOM M  OTTasBIIEM COCTOSIHUSIX, XapakTep M CTENEeHb JIBJAWCTOCTH, TEMIEpaTypy
MHOT'OJIETHEMEP3JIBIX NIOPOJ U TEMIIEpaTypy BOJBI, IIPOTEKAKOUICH 110 TYHHEIIO, TEMIIEPATYpPHOE I10J1€
IIPY YCTaHOBUBILIEMCSI TEIUIOBOM PEKHUME B IPOLECCE IKCILTYaTALMH.

4.10 HopmaTuBHBIE W pAacUYETHBIC 3HAUEHUS XAPAKTEPUCTHK MPOYHOCTH M ACHOpPMUPYEMOCTH
TPYHTOB ONPEAENAIOTCS B cOOTBETCTBUN ¢ nojoxeHusmu CII 23.13330.

4.11 TyHHenu Ui MpoITycKa CTPOUTEIBHBIX PACX0/I0B, TPAHCIIOPTUPYIOIINE BIEKOMbIE HAHOCHI,
HE00XO0UMO MIPOEKTUPOBATH C BO3MOKHOCTBIO ITPOBEACHUS UX €XKErOJHOI0 OCMOTPA U PEMOHTA I10CIIE
NPOXOXKJIEHUs MaBojka. [l 3TOro cieayeT paccMaTpuBaTh I€€COO0PA3HOCTh COOPY)KEHHUS JBYX
TYHHEJIEH ¢ BXO/JIHBIMH Or0JI0BKaMH Ha pa3HbIX OTMETKAX.

4.12 B rupporexHndyeckux TyHHensx | m Il kiaccoB MOMmKHA IMpenrycMaTpHUBaThCS yCTaHOBKA
KOHTPOJIbHO-U3MEPUTENbHON anmapaTypbl Ui NpPOBEJIEHHs HATypHBIX HaOMOJeHHH 3a paboToi
COOPYKCHHS B IIPOLIECCE CTPOUTENBCTBA M B IEPHOJ €T0 JKCIUIyaTallMH, IJI1 OLEHKH COCTOSHUS
OOZETIKM TYHHEJIS, OKPY)KAIoLIero ero rpyHTa (B TOM YHCIE, 3alleMEHTHPOBAHHOIO), JaBJICHUS
TPYHTOBBIX BOJ] Ha 00JIEJIKY, THIPaBINYECKOT0 U (PHIbTPALIMOHHOTO PEXKUMOB.

5 Tpacca u monepeyHoe ceyeHue TYHHeJsI
5.1 Tlpu mpOEKTUPOBAHUU TPACCHI TUAPOTEXHUUYECKOTO TYHHEINS HAJJICKUT MO BO3MOXKHOCTH
n3beraTb  y4yaCTKOB, HaxXONAIIMXCS B  HEONArompUATHBIX  JUII  COOPYXEHUS  TyHHEIS
WHXEHEPHO-TEOJIOTUYECKUX U THAPOTCOJOTUYECKUX YCIOBUAX (3HAYUTENbHBIE TEKTOHUUYECKHE
HapyIIeHUs, TA30HOCHBIC YUaCTKH, YIJACTKHA C TPUTOKOM TOJ3EMHBIX BOJ, OTMOJI3HHU, CEJIEBbIC TTOTOKH,
KapCThl), a TaKXKe YYaCTKOB, XapPaKTEPHU3YIOIIUXCS HEONAronpUSATHHIMU CAHUTAPHBIMH YCIOBHSIMH
(CKOTOMOTHJIbHUKH, KJIQJOUIIA, CBATIKH ).

5.2 Tpacca TyHHeNs, Kak IPaBWIO, JOJDKHA OBITh MPSAMOJUHEHHOW W MHHHMATBHOW JUTWHBI.
HempsimonuueitHyto Tpaccy JaomyckaeTcs NpPHHMMATh B Clydasx, KOrja A3TO OOYCIOBJIEHO
KOMITOHOBKOW THAPOY3J7a, HEOOXOIUMOCTHIO OOECIEYeHHS JOCTATOYHOW TIIYOMHBI 3aJI0KEHUS
TYHHETIS, TOMOrpaUIeCKUMHU YCIOBUSMU MECTHOCTH, MPUHSATHIMU CIIOCOOaMU MPOU3BOJICTBA paboT, a



Takke HEOOXOIMMOCTBIO M30€XKaTh pAcHONOKEHUS TYyHHENS B HEONaronpusTHBIX YCIOBUSX,
yKa3aHHBIX B 5.1.

5.3 Paauycel moBOpOTa TpacChl TYHHENS MPU CKOPOCTAX TeueHus a0 10 m/c ciaenyer npuHUMATh
pPaBHBIMM HE MEHEE TpeX 3HaueHU IMPHUHBI (JUaMeTpa) TYHHEI B CBETY, a YIJIbl IOBOPOTa HE Oolee
60°. Ilpu ckopoctax TeueHust cBbime 10 M/C 3Ha4YeHHs paauyca W yriia MOBOPOTa HEOOXOIUMO
OINpesieNIATh Ha OCHOBAaHMU T'MJPABIMYECKUX PACUETOB WIM MCCIEJOBAHUH B CilydasX HAIlOPHOIO
MOTOKA U CIIOKOMHOTO O0e3HanopHOro nmoToka (uucio dpynaa A moToka MeHble 1) u st CoopyKeHHi
I u II k;TaccoB Ha OCHOBaHMM KCIIEPUMEHTAIIBHBIX MCCIEI0BAHUM U1 OypHOro Ge3HaoOpHOro MoToKa
(uncno dpyna mis moroka Gospie 1).

HauanbHblil 1 KOHIIEBOW yYaCTKM KPUBOJMHEMHOM TpacChl TYHHEJEH CleAyeT MpeycCMaTpuBaTh
NPSAMOJIMHEHHBIMH JUIMHON, paBHOW TPOJIETY (JUaMeTpy) BEIpaOOTKU, HO HE MEHee 6 M.

5.4 ®opmbl MONepEeYHbIX CEYCHUN OE3HAMOPHBIX TyHHENEH (PHUCYHOK 1), a Takke COOTHOILIEHHUE
UX Pa3MepoB CleAyeT NPUHUMATh B 3aBUCUMOCTHU OT K03()(uIimeHTa KpernocTu rpyHTa mno tadauune 1.

Tabauua 1
dopma KoadduimeHT kpenoctu rpyHTOB COOTHOIIICHHS Pa3MEPOB CEUCHHS
HOIEPEHHOro J (10 TIpoToaBAKOHOBY)

CEUCHUA TYHHCIIA ﬁ ."IE:' '?"2 ff? 'r3 IE) .?"4 ff:'

| fz8 0,71 0,1-0,15 - -

1n* 8xF >4 0,5 0,1-0,15 - -

11>+ 42 f 22 0,25 0,1-0,25 1-0,9 -
v F<2 0,5 0,1-0,15 1-15 1-15

* JlomyckaeTcsi MpUMeHsITh pu Gopme | momnepedHoro cedeHus TyHHeNs (PUCYHOK 1).

** TIpuMeHsieTcst IpY CIeLMAIbHOM 000CHOBAHUM.

ITpumeuanus

1 annble Tabmuel 1 oTHOCATCS K coOTHOIIEHHIO fz /5 = 1. [Ipu koebaHnu ypoBHS BOAHI B TyHHENE cBbime 0,3 2 momyckaercst
npuHAMath A& > 1.

2 B MecTax conpspKeHHs JIOTKA CO CTeHAMU TyHHeNs He0OXOAMMOCTh YCTPOUCTBA 3aKpyTIIeHUH (BYTOB) ONpeNeNsieTCs pacyeToM.

Pucynok 1 - @opmbl monepeyHbIX ceueHUi 0e3HANOPHBIX TYHHENEH B CBETY




Kosddunuent kpenoctu J onpenensercs mo I'OCT 21153.1 wiu npuHUMAeTcss paBHBIM
YacTHOMY OT JICJICHUS MpeJieNia IPOYHOCTH 00paslia mopoabl Ha ogHoocHoe cxarue (B MIla) Ha 10.

5.5 llnss Ge3HANOpHBIX TYHHENEH, MPOXOASIIMX B TPYHTaX, Pa3BUBAIOIIMX TOPHOE JABJICHUE,
HECUMMETPUYHOE OTHOCUTEIBHO BEPTUKAJIBHON OCH CEYeHMs, B HAOyXaroUIMX I'PyHTax, a TaKKe Ipu
BBICOKOM HAIope MOA3EMHBIX BOJ CIEAYET IPUHUMATh IIOIEPEYHOE CEUEHUE KPYTOBOI'0 OYEPTAHUS.

[Tpu HagnexameM 000CHOBAHUY JOMYCKAETCS MPUHUMATh IpyTrue (OpMbl OMIEPEYHOTO CEUCHHS
0€3HANOPHBIX TYHHENEH.

Jlist 6e3HANOPHBIX TYHHEJIEH TIIyOOKOro 3aj0KeHHsI HapykHoe (NpUierarpliee K IOpojie)
O‘-IepTaHI/Ie CTCH U CBOAOB OOJI?’KHBI OHpe,Z[eJISITbCSI Ha OCHOBAHHWU aHaJIM3a HOCTpOGHHbIX TyHHeHeﬁ B
AQHAJIOTUYHBIX YCIOBHUAX, a, MPU OTCYTCTBUM TAKHX aHAJIOrOB, PAcYeTOM Ha OCHOBE YHCIEHHBIX
MOJCTICH.

5.6 [lomepeuHoe cedeHUe HAMOPHBIX TYHHEJEH CJelyeT MPUHUMATh KPYyroBOro ouepraHus. B
YCTOMUYUBBIX OUY€Hb CIA0OTPELIMHOBATHIX CKAJIBHBIX I'PYHTaX JOIYCKaeTcs NMPUHUMATh HEKPYroBOE
OuepTaHHe HAaOpHOro TyHHeNs (cM. pucyHok 1, popmsl I, II, IV), ecnu npu 3TOM ynoBIIETBOPSIFOTCS
yciaoBHUA HMpo4yHOCTH oOaenku. CreneHb (MOIYyJb) TPELIMHOBATOCTH CKAJbHBIX TPYHTOB CIIEAYET
onpexensats no CIT23.13330.

5.7 Pa3mepbl TOMEPEYHOTO CEUEHUs] TYHHEJIEH CcleAyeT OmpelnesiTh Ha OCHOBAaHUH
TUAPABIMYECKUX M TEXHUKO-3KOHOMHYECKHX PACYETOB.

Ha HavanpHBIX CTagusIX TNPOSKTHPOBAaHHMS JHaMeTp (WJIM TPOJeT) TYHHENS JOMyCKaeTcs
IPUHUMATH OT 2 710 6 M - yepe3 0,5 M, cBbilie 6 M - yepe3 1 M.

B CJIy4ac 4aCTUYHOI'O HAIIOPHOI'O0 THAPABIMYCCKOro pCKUMa U IIPpHU CKOPOCTAX BOJblI B TYHHECJIC
coire 10 m/c Pa3sMEPLI IMOIICPEIHOI0 CCUCHUA H606XOI[I/IMO Ha3Ha4aThb € YUC€TOM OIIbITAa 3KCILIyaTalluu
TYHHeHeﬁ, Haxogdmuxcsd B AHAJOTHYHBIX  YCJIOBUAX, WM Ha OCHOBAaHUM  CIICHUAJIBHBIX
TUAPABINYCCKUX paCYCTOB U PICCJICI[OBaHPlﬁ.

5.8 BbicOTy BO3AYIIHOrO IMPOCTPAHCTBA HaJ YPOBHEM BOJbl B O€3HANIOPHOM TYHHENE IpH
YCTaHOBUBIIEMCSI TEYEHUH BOJBI CO cKopocThio 10 10 M/c crnenyer NMpUHMMAaTh Ha OCHOBaHUU
TUIPABIMYECKUX pacyeToB, HO He MeHee 0,07 BBICOTHI TyHHENS B CBETY U HEe MeHee 40 cM.

IIpu ckopocTix TedyeHHs BOJbI B TyHHeNne cBbime 10 M/C  JOCTaTOYHOCTH YKa3aHHOTO
BO3/YIIHOTO IPOCTPAHCTBA AOJKHA OBITH 0OOCHOBAHA.

5.9 MuHuMabHBIE pa3Mephbl TOMEPEYHOTO CEYCHHsI THIPOTEXHHUYECKHX TYHHENEH B CBETY
HEO0OXOJUMO NPUHHMMATh C YYETOM BO3MOKHOCTH pa3MEIIeHHs OO0OpyI0OBaHUS, KOMMYHHKAIUH,
MPOIyCKa CTPOUTENHHBIX MEXaHU3MOB M COONIO/IeHUsT TpeOOBaHUI 06€30MacHOCTH MPHU MPOU3BOJCTBE
MOI3E€MHBIX padoT.

5.10 Eciu runpoTeXHUYECKUH TYHHEIh PAcIioNiaraeTcsi B MHOTOJIETHEMEP3JIBIX TPYHTaX, TO TPH
IPOYUX PABHBIX YCIOBUSAX CJeyeT MPUHUMATh TYHHENb C HAaIOPHBIM PEKUMOM PaOOTHI.

6 MaTtepuaJibl 1JIs1 KOHCTPYKIMI TyHHe el

6.1 beron u apmarypa a1 OETOHHBIX U KeJI€300€TOHHBIX KOHCTPYKLHMN TyHHenel (obnenka,
MOPTAaJbI U IpYroe) N0JKHBI yaoBiaeTBopsaTh TpedoBanusM CII 41.13330 u HacTosmiero pa3zaena.



6.2 Kinaccel OeToHa 1o MPOYHOCTH Ha C)KaTHE JO0JKHBI Ha3HAUATHCS HE HUKE JIJIST KOHCTPYKIIHIA:

MOHOJIUTHEIX OCTOHHEIX M JKEJI€300€ TOHHBIX B20
COOPHBIX KeTe300eTOHHBIX B30
HaOpBI3r-0ETOHHBIX B25

HpI/I HaqJICKaleMm 000CHOBAHHUH AOITYCKaE€TCAd IMPUMCHCHUC OeToHa OoJiee HM3KHX KJIACCOB CO
CricnaJIbHbIMHA ,Z[O6aBKaMI/I, yiIydymarouumMu €ro CBOﬁCTBa, a TaKxe OCTOHOB Ha AJIYHUTOBOM U APYIUx
caMOHaIIpsAraromux NeMEHTax.

Mapku 6eToHa 10 BOJOHETIPOHUIIAEMOCTH ISl 00/ICTIOK OE3HANIOPHBIX TYHHENCH TOJDKHBI OBITh
He Huxe WO, a 171t 00/1e710K HalOPHBIX TYHHENeH - He Hike W .

Mapku 6eToHa 110 MOPO30CTOMKOCTH J1JIs1 OETOHHBIX M JKEJI€300€TOHHBIX KOHCTPYKIUI TYHHETeH
JIOJDKHBI Ha3HAYaThCs B cOOTBETCTBUU ¢ TpeboBanusimu CIT 41.13330.

BospacT (cpok TBepaeHus) 6eToHa, OTBEYAIOIINIA €T0 Ki1accy MO MPOYHOCTH Ha CKAaTHUE U OCEBOE
pacTsDKeHHE W MapKaM 10 BOJOHENPOHHUIIAEMOCTH U MOPO30CTOMKOCTH, NMpPUHUMAETCs paBHbIM 180
nasM. Eciau u3BecTHBI CPOKM (PAKTUUECKOTO 3arpyKeHHUsS KOHCTPYKILUH, CIOCOOBI UX BO3BEACHUS,
YCIIOBHS TBEpACHHUSA OETOHA, BHJ M KAa4eCTBO NMPUMEHSIEMOTO LIEMEHTA, JIOIYCKAeTCs yCTaHABIUBAThH
KJIacC U MapKy O€TOHa B MHOM BO3pacTe.

6.3 [Ipy Ha3zHaueHUMM KJacca U Mapku OeToHa OOJENOK TyHHeNs, paclojiaraéMoro B
MHOTOJIETHEMEP3JIBIX TPyHTaX, HEOOXOAMMO YUUTHIBATH BO3MOKHOCTBH MEPHOANYECKOTO (CE30HHOTO)
3aMOpaXMBAHUA M OTTaWBaHUs OETOHA.

6.4 Knaccel HaOpbI3r-0eToHa W TOpKpeTa cielyeT Ha3HayaThb II0 IPOYHOCTH Ha OCEBOE
pacTskeHue He Hke 32,4, 3HaueHHMss HOPMATUBHBIX M PACYETHBIX CONPOTHBJIECHHH HAaOpHI3r-6eTOHA
Y TOPKpETa JOJKHBI MPUHUMATHCS KaK JUIsi OETOHOB.

Moaynu ynpyrocTd HaOpwI3r-6eToHa M TOpKpeTa s kimaccoB &y 2,4, By 28, 5B 32
HEO0O0XO0UMO MPUHUMATh PaBHBIMU COOTBETCTBEHHO 3,25x10 4 3,6x10% u 3,9)(104 MIlIa.

6.5 O6nenku (WM MX 4YacTH) THAPOTEXHUUYECKUX TYHHeNEeH ¢ MOBBIIIEHHONW KaBUTALMOHHOM
CTOHKOCTBIO U CTOMKOCTBIO K MCTUPAHUIO HEOOXOIMMO MPEIyCMaTpUBaTh M3 KaBUTAIIMOHHO-CTOMKHX
U U3HOCOCTOMKUX OETOHOB.

6.6 [lns OeroHa OETOHHBIX M KeNe300€TOHHBIX KOHCTPYKIMH TyHHeNeH cienyeT HpUMEHSTb
MaTepuaibl (LIEeMEHTHI U 3al0JIHUTENN ), oTBevatonue TpedoBanusm ['OCT 26633.

6.7 B OeToHBI mIsi KOHCTPYKIMH TYHHEJEH CileayeT BBOAWUTH IUIACTH(GHUIMPYIOMNE JTO0aBKH
(cynmepmiactTuukaTopbl),  BO3AYXOBOBJEKAalOImIMe  JO00aBKM U KOMIUIEKCHbIE  J10OABKHU
MOBEPXHOCTHO-AaKTUBHBIX BEIIECTB, oTBeuaromue TpedoBanusm CI1 41.13330.

B MoHOnMTHBIE O€TOHBI W HAOPBI3T-O0ETOHBI PEKOMEHAYETCS BBOAUTH MHUKPOKPEMHE3EeM B
KoJimuecTBe 5-8% Macchl LIEMEHTA.

6.8 JIns TMIpOTEXHUUECKUX TYHHENEeH cleAyeT MPUMEHSTh ropsYeKaTaHyl0 apMaTypHYIO CTallb
nepuoanydeckoro nmpoduist kiaaccoB A-II (A 300) u A-I1I (A 400).

PacderHble conpoTHBICHUST apMaTYpHOH CTalu JUIS JKeJIe300eTOHAa W aHKEPOB JIOJKHBI
cootBeTcTBOBaTh TpeboBanusm CII 41.13330.



6.9 Mapku cTtanmm Ui CTabHBIX 00OJIOYEK KOMOMHHPOBAHHBIX OOACIOK HEOOXOIUMO
IPUHUMATD COIJIACHO IPUJIOKEHUIO A.

PacueTrHble COPOTUBICHUS TPOKATHOW CTaIM W MaTEpPHAIOB, NPUMEHSEMBIX JUIsI CBapKu
CTaJIbHBIX KOHCTPYKIIUH, cieayeT npuHuMarh corsiacio CII 16.13330.

7 KOHCTPYKIUSA TYHHeJIel
OO0uue KOHCTPYKTHBHBbIE TPeOOBAHUSA

7.11lpu mNpOEKTUPOBAHUU THAPOTEXHUYECKUX TYHHEJEH JObKHA OBbITh IPeaycMOTpeHa
BO3MOKHOCTh UX OMOPOKHEHUSI HAa BCEM MPOTSHKEHUH JJI1 OCMOTPA U PEMOHTA.

JlomyckaeTcs He IpeycMaTpUBaTh ONOPOKHEHMS HAYaJIbHBIX YY4aCTKOB TYHHEJIEH 10 3aTBOPOB.
JltnHa 3TUX y4acTKOB J0JIKHA OBITh MMHUMAJIBHOM.

7.2 Bxoapl W BBIXOJABl THAPOTEXHMYECKUX TYHHEJEH JOJKHBI OBITh OGOPMIICHBI B BHJIC
MOPTAJIOB, KOTOPBIE CIEAYET pa3MeliaTh TaKUM 00pa3oM, 4TOObI €CTECTBEHHOE PAaBHOBECHE CKIOHOB
penbeda ObII0 HAPYIIIEHO MUHUMAIIBHO.

B ceiicmuueckux paﬁOHaX nopTajbl HE AOOJKHBI BBIXOJIUTH 3a IIPCACIIbI CKJIOHA. HpI/I 3TOM
KOHCTPYKIMHU MMOPTAJIOB HAMJICKUT IMIPUHHUMATDH IIPOCTLIX TCOMETPUICCKUX (1)OpM.

Jlj1g BBIXOZHBIX TOPTAJIOB BOAOCOPOCHBIX TYHHEJEH, pacHOJIOKEHHBIX B palloHaX ¢ CypOBBIM U
0c000 CypOBBIM KJIMMATOM, CJIEAYET MpelycMaTpUBATh BO3MOXHOCTb TEIUIO3AIUUTHl UX HA 3UMHHN
HEPUOA.

PasMepsl 1 KOHKpETHBIE TeoMeTpudeckre (OpMBbI MPOTOYHOM YaCTH TMOPTAIBHBIX YYaCTKOB
clleflyeT ONpeAessATh I'MIPAaBIMYECKUMM pacdeTaMd U pacdyeTaMM HanpsyKeHHO-1e(OPMHUPOBAHHOTO
COCTOSIHUSL.

7.3 Boponpuemnnku ['OC 10KHBI YAOBIETBOPATD CIEAYIONIMM TPEOOBAHUSIM:

MIPOIYCKHAas CIIOCOOHOCTh BOJONPUEMHUKA JOJDKHA obecreunBaTh OecriepeOoiHyo moaaudy
BO/JIBI;

PAacCIIOJIOKCHHUEC BOAOIIPUCMHHUKA B IHpcaciiax COOPY)KGHI/II\/'I, (I)opMa HOI[XO)IHOﬁ qaCcTu H
COOCTBEHHO BOAOIIPUECMHHKA JOJIKHBI oOecreynBaTh INIABHBIH BXOA BOJbI B BOJOINPUCMHHK C
MHWHUMAJIbBHBIMU ITOTEPAMHU HAITOPA;

BOOOIIPUEMHUK NOJIKCH OBITH 060pyn0BaH 3aTBOpaMu  JJisI HOPCKpAIICHUA JOCTYyIla BOJBI B
HaHOpHI)II\/II BOAOBO/J B ClIydac AJIUTCIIBHOTO OTKIOYCHHUA TMAPOCTAHIINH,

BOJONPUEMHHUK JOJIKEH OBITh cHaOeH COpO03aJIeP>KUBAIOIINMHA pelmeTKaMu,
IIPENOXPAHSIONMMHU JACPUBALIUOHHBIA TYHHEIb OT BJIEKOMBIX BOJOHM T€ll, COpa U TOIUISKOB, a TaKXKe
YCTPOMCTBAMM JIJIs1 OYUCTKHU PELIETOK OT COpa U JJIS €ro yAAJICHHUS;

B BOJIOTIPUEMHHUKE JIOJDKHA OBITH MPEIyCMOTPEHA 3alliTa OT JIbJa M IIYyTH B 3UMHHU TEPUO
paboTHI.

7.4 3a BBIXOAHBIMU TIOpPTAJIaMU BOAOCOPOCHBIX TYHHENEH CIeayeT MpeaycMaTpuBaTh KOHIIEBBIC
YCTPOMCTBA I MPEAOTBPAIIEHUS HEAOMYCTUMOIO Pa3MBIBAIOIIETO BO3ACHCTBHS MOTOKA. [Ipm mx

KOHCTPYUPOBAHHUU NOJIPKHBI:

YUYUTBIBATHCA IIPOTHO3UPYCMBIC PA3MLBIBBI OCHOBAHHA COOPYIKCHHA, pPYyClla PCKU U 6eper0B,



BO3HHUKHOBEHHUE T'Psi/Ibl OTJIOKEHUN MPOJYKTOB pa3MbIBa B HIDKHEM Obede U COMyTCTBYIOMIMMA MOIBEM
YPOBHEN BOJIBL;

o0ecreynBaThCs TallleHne HM30BITOYHOM KHHETHYECKOW OJHEPTUU B TIpenenax BOAOOOHHBIX
YCTPOMCTB MM OTOPOC MOTOKA OT COOPY>KEHUS C paclpe/ie]IeHHeM ero B MecTe COIpsbkeHHUs: ObedoB
10 MUpUHE U (WIK) JJIMHE pyca.

Jlyis ymporeHus: KOHCTPYKIMH KOHIIEBBIX YCTPOWCTB M CO3/JaHUsA Oojee OJaronpHsTHBIX
YCIIOBHI cONpsDKeHHsT Obe(OB Ha BBIXOJE M3 BOJOCOPOCHBIX TYHHEIEH ClelyeT NMpenycMaTpUBaTh
Oe3HAIOPHBIC PACHIUPSIONINECS YIACTKH, a TPH OTHOCUTEIBHO HEOOIBIINX TepenaiaXx Ha COOPYKEHUN
1 HanopHbIe T Py30pHI.

JUnist mpeIoTBpaIeHusl MTOIMbIBA KOHIIEBBIX YCTPOWCTB COpachiBa€MBbIM IOTOKOM HEOOXOAMMO
ycTpauBaTh B UX KOHIIEBOM CEUEHHH aHKEpHbIE 3yObsl ¢ IleMeHTauuel rpyHta. lyig ciuBa BOABI U3
HanOonee 3aryyOJ€HHOr0 y4yacTKa TpaMIUIMHA B CiIydae HEOOXOJUMOCTH JOJDKHO —OBITh
MIPEAYCMOTPEHO CIIEHUAIBHOE YCTPOMCTBO.

7.5 [l npeoTBpalleHNs HeI0IyCTUMOTO pa3MblBa Oepera, paciojoKeHHOTO HalPpOTUB BBIXOJA
U3 BOJOCOPOCHOrO TYHHEJN, U 00pa3oBaHUS TPAAbl OTJIOKEHUN KOHIEBYIO KOHCTPYKIIMIO TYHHEJS,
OpY HAIMYUKM HEOOXOAMMOIo Iepenaza MEexJy ee OTMETKaMHM U YpOBHEM BOJbl B HMXKHEM Obede,
HE00X0IMMO TPOCKTUPOBATH B BUJE TPAMIUIMHHOTO BUpPaXKa, 00ECIIEUNBAIOIIETO OTOPOC MTOTOKA U €T0
Pa3BOPOT BIIOJIb Pyclia PEKH, UM B BU/I€ TPAMIUIMHA ¢ OOKOBBIM CIMBOM, PAaCHpEAESIOIINM MTOTOK 110
JUIMHE pycCla.

7.6 Ilpu 3HaunTenpHBIX Hamopax (Oosee 50 M) ¥ IPU CKOPOCTSX MOTOKA OOJBIIE Pa3MBIBAIOIINX
Ha BBIXOJI€ 1I€JIeCO00Pa3HO paccMaTpUBATh KOHCTPYKLUHM BOAOCOPOCHBIX TYHHENEH C TralleHuem
SHEPruM B MpEeJesax TPakTa, YTO MO3BOJIAET OOJErYUTh KOHCTPYKLMM JUISl CONpPSKEHUS IOTOKOB B
HIDKHEM Obede, oOecneuuTh 3aluTy OOTEKAeMBbIX I[OBEPXHOCTEH TYyHHEN OT KaBUTAllMOHHBIX
BO3/JICHCTBUI M MPH pacxojax MEHBIIE PacU€THOIO0 HUCKIIIOUUTh CMEHY O€3HAalOpHOrO M HAIOPHOIO
pPE)KMMOB TedeHMs. B KauecTBE TakMX KOHCTPYKTHUBHBIX MEPONPHUATUN Ha TPAKTE TYHHENIEHW IpU
POEKTUPOBAHUH 1I€JIECO00Pa3HO paccMaTpUBaTh KaMephl TallleHMs], IIaXTHbIE TaCUTENN U Pa3IU4HbIE
CXEMBI 3aKpYTKH ITOTOKA.

7.7 TpeboBaHUS K TJIAJKOCTM M IUIABHOCTH OOTEKaeMOl MOBEPXHOCTH TYHHENEH JIOJIKHBI
YCTaHABIIMBATHCS U3 YCIOBUI 00eCrieueHusl IPOMYCKHONW CIOCOOHOCTH TYHHEIS.

B BO1OCOpOCHBIX TYHHENSIX TPHU CKOPOCTSIX TeueHus Oonee 15 m/c ans 3amuThl 00TEKaeMbIX
MOBEPXHOCTEW TYHHEJEH OT KaBUTAllMM M KaBUTALIMOHHOM SpO3UM HAIJICKHUT MpeaycMaTpUBaTh
noa00p OOTEKaeMbIX OYEpPTAHWUU KOHCTPYKIIMHU; HCIOJIb30BAaHUE CYMEPKABUTAIMOHHBIX JJIEMEHTOB
KOHCTPYKIIUH U 3JIEMEHTOB, CIOCOOCTBYIOIIUX TMOBHIIICHUIO JaBIEHUS HA TPAKTE; MONyUYEHUE TIATKUX
00TeKaeMBbIX MOBEPXHOCTEM 00ACNIOK; MPUMEHEHHE O€TOHOB MOBBIIICHHONW KaBUTAIIMOHHOW CTOMKOCTH;
3alIUTHBIX MOKPBITUH U, OCOOEHHO B cllydyae OE3HANOPHOTO peXMMa TEUEHHUs Ha TPaKTe, YCTPONCTB
JUISL adpallid TPUCTEHHOTO CJIosl MOTOKa. J[JIg 3amuThl OT TPaHCIOPTHPYEMBIX B BOJE HAHOCOB M
B3BEIICHHBIX B BoJie Ten (OpeBeH, JibJja U T.N.) HEOOXOAMMO HCIIOIH30BaTh OCTOHBI C MOBBIIICHHON
M3HOCOYCTOMYUBOCTHIO, @ TAK)KE 3AIIIUTHBIC TTOKPBITHSL.

7.8 JIns TyHHeNeH, TOABOIAIIMX BOJY K THAPOTYpOMHAM WJIM HAcocaM, CIIeJyeT
npeycMaTpUBaTh BO3MOXXHOCTh TUAPABINYECKON MPOMBIBKU MaJbIMU TOMYCKAMU BOJBI TSI OYHCTKHU
UX OT MEIIKOTO CTPOUTEIHFHOTO MycCopa.

Crnenyert Takke paccMaTpHUBaTh 11€7€co00pa3HOCTh MPOBEACHUS MEPONIPUSATUI 110 00ECIEUEHUIO
AKKYMYJISIIMA BJIEKOMBIX HAaHOCOB B BepXHEM Obede MOCpeCTBOM MOIbeMa OTMETKH BOJ03abopa
nocJie MepeKphITUs pycia PeKU, CO3/1aHus JOBYILIEK UM eMKOCTU B PYCII€ PEKU.



7.9 KOHCTpYKTUBHOE pCIICHHE TYHHEJICH JOKHO OBITh YBS3aHO C TEXHUYECKUMH
BO3MOKHOCTSIMUA COBPEMEHHOM TEXHHUKHU (MPOXOJYECKUX IIUTOB) U MEXAHU3MOB JUIsl IPOXOAKU TOPOJL
Y BO3BEIICHHS 00JICIIOK TYHHEJICH.

TyHHen 6e3 001eIKH

7.10 Be3HanopHble TYHHEIH, a TAK)Ke HAMIOPHBIC TYHHEIH MPH TIyOWHE MX 3aJI0KCHHS HE MCHEe
IMOJIOBUHBI HAIlOpa BOABI (B MeTan), npoxoadmue B OYCHb CHa6OTpeH.[HHOBaTBIX CKaJIbHBIX
HEepa3MbIBAEMBIX TPYHTaX (BKJIFOYash MaTepua 3alloJIHEHHs TPEIIMH) WIA B MHOTOJIETHEMEP3JIbIX
CKaJIbHBIX TPYHTaX, HE TEPSIOUIMX YCTOWYMBOCTH MPU M3MEHEHUH TEMIIEPATYPHOTO PEXKHMA, CIEIYeT
MPOEKTUPOBATH 0€3 00IEIKH.

[Ipu cooTBeTCTBYIONMEM 0OOCHOBAaHHH JOMYCKACTCS] MPUHUMATh INIyOMHY 3aJI0)KEHUS] HAITOPHBIX
TyHHeJel 0e3 00/1e/I0K MEHbIIIEe BeTMYMHbI BHYTPEHHETO JaBJICHHS BObI.

7.11 Ilpu ckopoctu TedeHHUs BOAbI cBhiie 10 M/C TpOEKTHpOBaHHE TyHHENIEH 0e3 O0O0IeIKu
JIOJKHO OBITH 0OOCHOBAHO.

7.12 HayanpHbIii ¥ KOHIICBOM YYAaCTKH HEOOJIMIIOBAHHOTO (HAMOPHOTO HIIM OE3HAIIOPHOTO)
TYHHEJIS JTOJDKHBI TIPEyCMaTPUBATHCS ¢ OOJCIKON Ha JUIMHE, paBHOW MPOJIETy (IHaMeTpy, IUPUHE)
BbIPa0OTKH, HO HE MeHee 6 M.

7.13 B moxBoAAmIMX TYHHESX (MJIM MX ydacTKax) Oe3 oO0JeNkw, riae BO3MOXKHO HapylleHHE
YCTOMYMBOCTU OTAENBHBIX OJJOKOB WJIM yYaCTKOB CKaJIbHOTO MAacCHBA, JOJKHBI ObITh MPEITyCMOTPEHBI
paboThl MO 3aKPEIICHUI0 3TUX OJIOKOB (Y4aCTKOB CKaJbHOTO MAacCHMBa) aHKEpaMH Ha IIEMEHTHOM
pacTBope 1 HaOpbI3r-0eTOHOM. B JI0TKe TyHHENs JOKHBI IPEeyCMaTPUBATHCS CIIEIMAIbHBIE JTOBYIIKU
JUTSL IOTEPSBIINX YCTOWYHMBOCTH KYCKOB ITOPOJIBI.

7.14 Tlpy mpOEKTHUPOBAHUH TyHHENIeH 0e3 00JeNKM JOJDKHBI MPEAyCMaTPHUBATHCS TEXHOJIOTHH,
o0ecrevynBaroIe MUHUMAIBHYIO IIIEPOXOBATOCTh MOBEPXHOCTH TyHHETIS.

O0penku TyHHeJIEH

7.15 BelpaBHMBaroIue OOJEIKH CleqyeT MpelycMaTpuBaTh M3 MOHOJUTHOTO O€TOHa WM
HaOphI3r-0eToHa.

JlomyckaeTcsi IpUMEHSITh BHIPABHUBAIOIINE OOCIIKK CBOJA M CTEH TYHHEJS U3 HaOphI3r-0eToHa
IPU CKOPOCTSX BOJbI B TyHHesne He Oosiee 10 M/c; mpu OOJIBIIMX CKOPOCTSIX MX MPUMEHEHUE JOJDKHO
OBITh 000CHOBAHO. Y CTPONCTBO BBIPAaBHUBAIOIIMX 000K M3 HAOPBI3r-0€TOHA HE JOMYCKaeTcs s
YUYacCTKOB, JIeXKalMX Ha riyouHe 6onee 10 M HUXKe ypOBHS MOA3EMHBIX BO/I.

Jlotok IIpU BBIPABHUBAIOMIUX 06,H6HK8.X CJICAYCT MPpEAYyCMaTPpUBATDH OCTOHHBIM.

BLIpaBHI/IBaIOH_II/IC O6,Z[CJ'IKI/I B HAITOPHBIX TYHHCIAX CICAYCT IMPUMCHATH IMIPU FJ'Iy6I/IHe 3aJIOXKCHHUA
TYHHeHeﬁ HC MCHEC IMOJIOBUHBI BHYTPCHHETO HAItopa BOABI.

7.16 OcHOBHBIE BHJBI HECYHIMX OOEJOK HANOPHBIX W OE3HANOPHBIX TYHHENEW W 00JIaCTh WX
NPUMEHEHUS JOJKHBI COOTBETCTBOBATH PUBEACHHBIM B Tabiuie 2.



Tabmauma 2

Obnenka Kos¢durimentst kpenocty f U yaemsHoro otnopa rpyata &g, Hiem? (krc/em? )

Frs; Fordno8; N
K 75000 £ =2000-5000 K <2000
(500) (200-500) (200)

Hanop Bozpl, M

Menee Ot 30 mo Cabiiire Menee Ot 30 Csabliie Menee Or 30 mo Csabiiie
30* 100 100 30* o 100 100 30* 100 100

OeToHHAs + + + + + + + - -

U3 IPECCOBAHHOT'O OeToHa - - - + - - + - -

HaOpBI3r-0eTOHHAS C + + + + - - - - -

aHKepaMu

JKeJIe300eTOHHAsA - - + - + + + + +

KombunupoBannas:

BHYTPEHHSIS - - - - + - - - -
HKEJNe30TOPKPETHAS
000I104Ka, HapyKHBII
MOHOJIUTHBIH 6ETOH

BHYTPEHHSIS CTaJIbHASI - - - - - + _ . +
000J104Ka, HAPY>KHBIN
MOHOJIMTHBIN GETOH UITH
JKeJe300€TOH

BHYTPEHHSIS - - - + - - + + -
JKeJe300eTOHHas
0005104Ka, HApY>KHOE
cOOpHOE KeNIe300eTOHHOE
KOJIBIIO

* B ToM yrcIie Oe3HANOpHbIC TYHHEIH.
[Tpumeuanus
1 3Hayenue "+" 03HAUAET BO3MOKHOCTh MPUMEHEHHS, 3HAK "-" HEIOMYCTUMOCTD TPUMEHEHHS.
2 [pumeHeHne 0OIENOK APYTUX BHIOB, HE IPUBEICHHBIX B TAaOJIHIE, OITyCKASTCs P HaUIeKanieM 000CHOBAHHH.

[Tpu mmTOBOM crmoco0e TPOXOIKM TYHHENS JOIMYCKAeTCs TPUMEHSTh OONEeNKH W3
MOHOJIMTHO-TIPECCOBAHHOTO O€TOHAa M HOBBIE BHJBl KOHCTPYKLIHH COOpPHBIX KpPYIJBIX OOJENOK,
MO3BOJISIIOIIMX ~ UCKJIIOYUTh  HEOOXOIMMOCTh  YCTPOWMCTBA BHYTPEHHEH BTOPUYHOH  00JenKd
(>kene300eTOHHAsT 00/1eTIKa C 3alMPArOIIUMUC CErMEHTaMHU, kKele300eTOHHAs 00/1e7Ka ¢ KOHYCHBIMU
COCIMHUTENBHBIMI TOJIOBKAMH, TPEIBAPUTEIBHO HANpPsDHKCHHAS JKEIe300€TOHHAs 00/enKa, COTOBas
xKenne3o00eToHHass o0jenka, objenka W3 cTajaeOeTOHHBIX OJOKOB, CTalekKelne300€TOHHBIX OJOKOB).
[Ipumenenue Takoit 061eIK1 000CHOBBIBAETCS PACUETOM.

[Ipumenenne 061eKM U3 HAOPBI3r-0€TOHA ¢ AaHKEPAMH JOIMYCKAETCsI I TYHHEJEH MPpHU TIyOrnHe
UX 3aJI0)KCHHsI HE MEHEE INOJIOBUHBI BHYTPEHHETO HAIopa BOAbl. B cpeaHe- M CHIBbHOTPEIMHOBATBIX
rpyHTax HaOpBI3r-0€TOH HEOOXOJMMO BBIIOJIHATH 110 METAJUTMUECKOH CETKe.




CueruieHne HaOpeI3r-0eTOHA € TPyHTOM JOKkHO ObiTh He Menee 0,5 Milla. Ilpu
COOTBCTCTBYIOIICM  OKCIICPUMCHTAJIbBHOM 06OCHOBaHI/II/I AOIMYCKAaCTCA MNPUMCHATH OGIICJIKI/I u3
HaOPBI3T-0ETOHA MPY MEHBIIIEM CICTIJICHUH.

[Ipu Bo3nelicTBUM Ha 001Ky U3 HAOPBI3r-0eTOHA TPYHTOBBIX BOJ WU MPH IIEMEHTALIUU FPyHTa
CIIETUICHHE OOJICNIKH C TPYHTOM JIOJDKHO OBITh HE MEHEE YABOCHHOTO 3HAYCHHSI JIABJICHHS TPYHTOBBIX
BOJI.

B rpynTax ¢ kxoddouunuentom kpernoctu J or 4 10 8 a1d KOMOMHMpPOBAaHHOH O6ENKM U3
BHYTpPEHHEH jkee300eTOHHONW O0O0JIOUKH W HAPYKHOTO COOPHOTO KeJIe300€TOHHOTO KOJbIla B3aMEH
KeJIe300€TOHHON 000JIOUKH OMYCKACTCsl PUMEHSTH KeJIe30TOPKPETHYIO.

7.17 Hecymue oOaenku TyHHeNIEH HAMJICKHUT TMPOCKTUPOBATh KaK HETPEIIMHOCTONKUMU
(paccuMTHIBaEMBIMH TI0 IIUPHUHE PACKPBITHUS TPEIIMH), TaK U TPEUIMHOCTOHKMMH (00pazoBaHME
TPELIUH HE JIOMYCKaeTcs).

beroHHbIe U Kene300€TOHHBIE O0MENKM TYHHENEH clenyer, Kak IMpaBHIo, MpeaycMaTpUBaTh
HETPEIMHOCTONKUMH.

TpemmnHOCTOMKMMHU JOIDKHBI OBITh OOJENKA TYHHENIEH, COOPY)KaeMBbIX B 30HAX C BBIJICICHUEM
CepoOBOJIOPOA U B IPYHTaX, MOJBEPKEHHbIX Cy(do3uu, BhIIETAUUBAHUIO, NIPU T'HMAPOKAPOOHATHON
IIEJIOYHOCTH BOABI B TyHHeJe MeHee (0,25 Mr-skB/l, a Takke B ClIydasx, Korja (QUiIbTpanus BOJBI
MOYKET BbI3BaTh CHUIKEHUE JIOJITOBEYHOCTH O0AEIKU U YCTOMYMBOCTH IPYHTOBOIO MacCHBA.

7.18 TonmuHa GETOHHOM WM KeJIe300€TOHHOM Hecyieil 061enKku AomkHa ObITh He 6onee 0,15
BHYTPEHHETO pajuyca #; MOMEPEYHOr0 CEUSHHUs TYHHENS MPH KpyroBoMm ero odepranmu wim 0,15
MOJIOBUHBI IIUPUHBI CEYCHUSI & IPU HEKPYTOBOM OYEpPTaHUH.

Ecnu o ycrioBUsIM TPELIMHOCTOMKOCTH TpeOyeTcs yBEIMUYEHHE TOJIIMHBI 00JEIKH HAIOPHBIX
TYHHEJIEH, ClIeyeT pacCMOTPETh BO3MOXKHOCTb NPUMEHEHUS Marephaja 00JeJIOK C MEHbBIIUMU
3HaYEHUSAMU MOJYyJeH YNPYrocTH, 4eM Y TsKeNbIX OETOHOB, WIM YIy4IIeHUs AepOopMalmOHHBIX
XapaKTEPUCTHK TPYHTOB MyTEM HMX YKPEHNUTEJIbHON LIEMEHTAIH, WK MPUMEHEHHS MPeIBapUTEIbHO
HaINpsHKEHHOW Kes1e300€TOHHOM 00/1eIKM TYHHEeNs Ha HampsraroleM neMenTe. [Ipu 3Tom perienue no
YIAYULIEHUIO Je(OPMAIMOHHBIX XapaKTEPUCTUK TIPYHTOB IYTEM HMX YKPEHNUTEIbHON IeMEeHTaluu
JOJDKHO TIPUHUMAThCS HA OCHOBE TEXHUKO-DKOHOMHYECKOTO COIOCTABIIEHUS BAapUaHTOB IIOCIE
BBITNIOJHEHUS YKPETUTEIbHOM IEMEHTAIIMH Ha OTIBITHOM YYacTKe.

7.19 MuHUMaNBHYIO TOJIIMHY OOJENOK THAPOTEXHUYECKHX TYHHEJCH CleqyeT NMPUHUMATh He
MEHee, CM:

JUISL MOHOJIUTHBIX OCTOHHBIX M XKENe300€TOHHBIX 20
JUIsL BHYTPEHHEH MOHOJIMTHOM jKee300€TOHHOH 000104KH KOMOMHUPOBAHHBIX 00/1€7I0K 10
IUTsT COOPHBIX JKEIe300€TOHHBIX 10

13 HaOphI3r-0eToHa:

HECYIIIX 10
BBIPABHUBAIOIINX 5
W3 KEIe30TOPKPeTa 5

7.20 IlpotieHTHI apMHUpPOBAHHUS HETPEIIMHOCTOWKHUX JKEIIE300€TOHHBIX OOJEIIOK HAMOPHBIX
TYHHEJIEH CIIeyeT ONpeAesATh U3 YCIOBUS OTPaHMYCHUS PACKPBITHUS TPELUH (corjacHo Tabnuue 7) u
(GUIbTPAIIMOHHBIX TOTEPH, HO pUHKUMATh He MeHee 0,5%.



JIist TpeMHOCTOMKUX ~ OOJIEJIOK  HAMOPHBIX  TYHHENEH, COOpy)KaeMblX B TpPyHTaxX C
kod(duimentom kpernoctd J < 4, MUHMMaIbHOE apMUpOBaHHE HeOOXoauMo NpuHHUMATh 0,3%, B
rpyntax ¢ J 24 -0,15%.

MuHuManbHOE apMUPOBAHUE KEJIE30TOPKPETHBIX 000JI0UYEK CIIeyeT MPUHUMATh He HIbke 1%.

7.21 B xene300€TOHHBIX 00JeJKaxX HAMOPHBIX TYHHEJIEH MpH JIBYXPSIHOM PACIOJI0KCHUH
apMaTypbl OCHOBHYIO 4acThb pacueTHoi apmarypsl (60-70%) cieayer pacmosiaraTh y BHYTPEHHEH
MIOBEPXHOCTH O0JICIKH.

B nmpouHBIX OZHOPOJHBIX TIPYHTaX, a TaK)K€ IPU HCIOJIB30BAHMHA BPEMEHHOM Kpenu u3
METaJUIMYECKUX apOK JIOIYCKAETCsl YCTAHOBKA OJHOPSAHOW apMaTyphl, PaclojlaracMoi y BHYTPEHHEU
HOBEPXHOCTHU O0IEIKH.

[TpomonbHYIO pacpeieuTeNbHYI0 apMaTypy CleayeT pasMmemaTh ¢ BHYTPEHHEH CTOPOHBI
paboueii apmMaTyphlI ¢ marom He 6onee 25 cm.

B HEOIHOPOAHBIX I'pyHTaX, IPU KAPCTOBBIX ITYCTOTAX, TEKTOHUYECKUX M JPYTUX HAPYLICHUSAX
TPYHTOBOI'O MAacCHBa HAJUICKHUT NPEAYCMATPHBATh KOHCTPYKTHUBHBIC MEPOIPHUSATHS, HCKIFOYAIOIIHE
00pa3zoBaHMe TPELIUH C PACKPBITHEM 00Jiee JOIMYCTUMOTO.

B xene300eToHHBIX 00aenKax OE3HANOPHBIX TyHHEJEH pa3MelIeHHEe apMaTypbl ONpPEerseTcs
pacyeToM I10 MpeJIeIbHBIM COCTOSIHUSAM IIEPBOM I'PYIIIIHL.

7.22 TonmuHy 3alIUTHOTO CJOs AN paboyeil apMaTypbl MOHOJUTHBIX >KEI€300€TOHHBIX
00JIeJIOK ClIeTyeT IPUHUMATh HE MCHEE:

30 MM mpu TOJMIMHE OOACIKH JI0 30 cMm;
40 n n n n HO 50 n ;
50 " " " " cepimre 50 ",

B aneCCHBHOﬁ BOAC-CPEAC TOJIIMHA 3alUTHOT'O CJI0A YBCIMYNBACTCA HaA 10 mmM.

MuHUMaJIBHYIO TOJIIMHY 3alUTHOTO CIJIOS U PacHpeleluTeIbHON apMaTypbl JOIyCKaeTCs
npuHUMaTh Ha 10 MM MeHblIe, yeM /i1 paboyeil.

Jlj1s cOOpHBIX 3JE€MEHTOB OOAENKHU TOJIIMHY 3alUTHOTO CJI0sl JOMYyCKaeTcsl yMeHbIarh Ha 10
MM I10 CPaBHEHHUIO C YCTAHOBJIEHHOM! JJI1 MOHOJIMTHBIX 00JIENOK.

TonumHy 3aIUTHOTO CIIOS JIOTKAa M CTE€H TYHHENs HEeO0O0XOAWMO YCTaHABIMBATh C YUYETOM HX
WCTUpaHUsl HaHOCaMU, HO He MeHee 50 MM.

7.23 Ha ydJacTkax pa3BETBJICHHs HANOPHBIX TYHHENEW W WX compspkeHus co 3manusmu [DC,
I'ASC u HC, 3aTBOpHBIMM KaMepaMH U IPYTMMH aHAJIOTMYHBIMU COOPY>KEHUSMH CIIEYET IPUMEHATh

CTATBHYIO OOJTHUIIOBKY.

JlnHy (TpaHullbl) y4acTKOB KOMOMHHPOBAHHOW OOJIENKU C BHYTPEHHEHW CTalbHOW 000JI0YKOM
HAJICKUT ONPEIENATh HA OCHOBE CIEAYIOIIUX KPUTEPHUEB:

Hecyllel CrocoOOHOCTH BMEIIAIONIEr0 IPYHTOBOTO MacCHBa;

JUITMHBI IyTH U pa3Mepa (UIbTpAIlMM U3 TYHHEINs B COcelHUE "cyxue" MOoJ3eMHBIE COOPYKEHUS



WJIM B HAITPABJICHUH TIOBEPXHOCTH 3E€MJIH;
10 YCJIOBUSIM 3aIIUTHl OT KABUTAIIMOHHBIX BO3ICHCTBHIA.

Pa3mepsl 3aTpyOHOTO MpPOCTpPaHCTBA - 3a30pbl MEXAY radaputamMu CTaIbHOM KOHCTPYKUIUHU H
BBIPAaOOTKH (BPEMEHHOW KpernH) - caeyeT NPUHIMATh MUHUMAIBHBIMU C Y4€TOM TPEOOBAHUIN TEXHUKH
0€30MacHOCTH MPH MPOBEACHUN CTPOUTEILHO-MOHTAXHbBIX PaboT.

[Ipu nByXcTopoHHEH cOOpKe U CBapKe PEKOMEHAYETCs MpeyCMaTpPUBATh CILTOMIHON MPOXO/ IS
YyelioBeKa B 3aTpyOHOM MPOCTPAHCTBE.

B koHIIe cTaibHOWM OOJHMIIOBKM KaMepbl NpPU OE3HAIOPHOM pPEKUME TEYCHHUS 3a 3aTBOPOM
HEOOXOMMO PACCMOTPETBH 1IEJIECO00Pa3HOCTh YCTPOHCTBA adpaTopa ¢ MOJBOJIOM K HEMY BO3yXa.

7.24 JlebopmManiMoOHHBIE HIBBI CJIEIYET pacroyiiaraTb B MeCTax NPHUMBIKAHUS K KamepaM U Ha
y4JacTKax TYHHEJIs, I[/1€ 3JIEMEHTbI 00I€JIKM MOTYT CMELaThCs.

7.25 JIns obecriedeHus: BOJOHENPOHULAEMOCTH CTPOUTENBHBIX M J1e(OpMAlMOHHBIX IIBOB
00/1eJI0K HallOPHBIX TYHHEJIEH HEOOXO0IMMO MpelycMaTpuBaTh B 1IBAaX YCTAaHOBKY JuadparM, IITOHOK
WIH JPYTUX YIJIOTHEHUH.

7.26 3anonHuUTENbHAs HEMEHTALMS B TYHHEISIX ¢ 00/1€IKON JOJKHA MPe1yCMaTpPUBATHCS BO BCEX
ClIy4dasiX, 3a UCKJIIOUEHUEM TYHHEJEH ¢ 00/1eaKaMu U3 HaOpbI3r-0eToHa Wik IPECCOBAaHHOTO OETOHa, a
TaK)Ke HaKJIOHHBIX (C YIJIOM HAaKJIOHA K rOpU30HTY Oosee 30°) M BEpTUKAIBHBIX BOJOBOIOB C 00IENIKOI
U3 JJUTOTrO OETOHA.

7.27 Ilpu mIpOEKTUPOBAaHUM OOJEIOK HAMOPHBIX TYHHENEH, pacrojaraeMblX B TPEIIUHOBATBHIX
IpyHTaX, cJelyeT, Kak MpaBWiIO, MPEAyCMAaTPUBATh YKPEMUTEIbHYIO M HPOTUBOGMIBTPALUOHHYIO
LEMEHTALMIO.

7.28 JInst ymydmieHusl yCIOBHM paOOThI KOHCTPYKIIMH OOJENKH, BOCHPUHUMAIOIIEH TaBIICHUE
HOJ3EMHBIX BOJI, CIEIyeT paccMaTpUBaTh LIEI€CO00Pa3HOCTh MPUMEHEHUS JIPEHAXHBIX YCTPOWUCTB U
AQHKEPOBKU OOJIEJIKH B IPYHT.

7.29 Ilpn mpoeKkTHpOBaHUM OE3HATIOPHBIX TYHHENEH, pacloyiaraéMblX B MHOTOJETHEMEP3IIBIX
IpyHTaX, HEOOXOAUMO MPETyCMOTPETh MEPOIIPUATHS, HCKITIOYAOIIUe 00JIeIeHeHHe CBOI0BOM YacTH, a
TaK’)K€ MOPO3HOE IIy4EHHE H3-3a CE30HHOTO OITaWBaHUS M 3aMEp3aHMs TPYHTOB BBIIIE YPOBHS
IIPOTEKAIOLIEH BOJBI.

7.30 B MHOroneTHeMep3/iblX CHUIBHONBANCTBIX TPYHTAX CIEAyeT NPHUMEHSATH [OJaTINBBIC
KOHCTPYKIIMKM 00JenoK (M3 >KeNe300€TOHHBIX AaHKEpPOB, HAOpBI3r-0€ToHA), a Takxke JApyrue
KOHCTPYKIIUHU, CIIOCOOHBIE TMepepactpeNiesiTh YCHIMS B CBOMX OJJIEMEHTaX 0e3 HapyIIeHHUs HuX
[IEIOCTHOCTH.

7.311lpu mNpOEKTUPOBAHMHM TYHHEJEH, pacrlojaraeMbIX B MHOTOJIETHEMEP3JbIX TPYHTax,
HEOOXO/MMO YYHMTHIBATh BO3MOXHOCTb OCAJKM TYHHEIS M TIOBEPXHOCTH HaJ HHUM BCIEICTBHE
OTTauBaHUsS IPYHTOB.

8 Mexanuyeckoe 000py10BaHNe THAPOTEXHUYECKUX TYHHeIeH
OO0uue KOHCTPYKTHBHBbIE TPeOOBAHUA

8.1 KommoHOBKa ¥  KOHCTPYKTHUBHBIE OCOOCHHOCTH KaXJOTO BHAAa MEXaHHYECKOTO
000py/10BaHus JOKHBI pa3padbaThIBaThCS C YUETOM:



o0OecrnieueHns HAZEKHOM paboThl 000pYyAOBaHHMA B IITATHBIX M aBAPUHHBIX  YCIOBUSX
IKCIUTYaTallHH,

ya00CTBa, JOCTYITHOCTH M 0€30MacHOCTH SKCIUTYaTallMOHHOTO OOCTY)KMBaHUS OO0OPYHAOBaHUS,
MEXaHHU3alH PEMOHTHBIX pabOT, MOHTaXa, IEMOHTaXKa, TPAHCIIOPTHPOBAHHSL;

[pe0TBPAICHUs 00JICICHEHHUS SJIEMEHTOB 3aTBOPOB, 3aTBOPHBIX KaMep, BO3yXOBOJIOB;
COOJIIO/ICHHSI CAHUTAPHBIX M SKOJOTMYECKUX TPEOOBaHUIA,
obecriedeHus MoKapHOU OE30MaCHOCTH.

8.2 [Ipy TPOEKTHPOBAHWU BXOJHBIX M BBIXOJHBIX YYaCTKOB THUIAPOTEXHMYECKHX TYHHEJEH
JIOJDKHBI  IIPEyCMaTpUBaTbCs YCTPOMCTBA MM MEPONPHUATHUS, OOECHEUMBAIOIIME ONOPONKHEHUE
IIPOTOYHOI'O TPAKTA, UX OCMOTP, PEMOHT WJIM PEKOHCTPYKLUIO.

8.3 CocraB, mapaMeTpbl, YCIOBUS H PEKHAM OSKCIUIyaTallud MEXaHWYECKOro 000pyHIoBaHUs
JOJKHBI pa3pabaThiBaThCsl HA MEPUOJ MOCTOSHHON SKCILTyaTallud TYHHEJS C Y4€TOM AITAlHOCTH €ro
BO3BEJICHUS, CTPOUTEIHHOTO TIEPHOIa U BPEMEHHON IKCILTyaTallii 00bEKTa.

8.4 Mexanu3Mbl ~ MHIUBUAYaJbHBIX  IPUBOJIOB  3aTBOPOB, MAacCJIOHACOCHBIE  YCTAHOBKH
THJIPOIPUBO/IOB U alIaparypbl YHOPaBICHHUS JOJDKHBI OBbITh 3aIUMIIEHBI OT aTMOC(EpHBIX OCAIKOB
HIaTpaMy WK CTallMOHAPHBIMU IIOMELIEHUSMH.

8.5 3aTBopbl ¢ WHIMBUAYAJIbHBIMH TPUBOJIAMH B PAalOHAX C CYPOBBIM KIMMAaTOM JOJDKHBI
00CITy’)KUBaThCsSI B 3aKPBITHIX MOMELICHUAX. MacIoHAacOCHbIE YCTaHOBKH, alllapaTypa yNpaBlIeHUS U
KOHTPOJISA JOJKHA PACIIOJIaraTbCsl B OTAIUIMBAEMBIX BEHTHIINPYEMBIX TOMEIICHUSX.

8.6 DnexTpocHaOKeHUE TTOABEMHBIX MEXaHU3MOB OCHOBHBIX M aBapUUHO-PEMOHTHBIX 3aTBOPOB
JIOJDKHO NPELyCMaTpPUBATLCA OT ABYX PACHPEIEIUTENbHBIX YCTPOUCTB, KaXK10€ U3 KOTOPBIX MOIY4acT
IITAHNUE OT HE3aBUCUMBIX HCTOYHHMKOB, a TAK’KE OT aBTOHOMHOI'O NCTOYHMKA, HAXOSAIIEr0Cs BHE 30HBI
BO3MOXKHOTO TIOBPEKIECHUS B Cilydyae upe3BbIYaHON cuTyaluu (aBapuu) Ha THIPOTEXHHUYECKOM
COOPYKCHHUH MJIM B DHEPTOCUCTEME.

8.7 Cucrema yrpaBlieHUs TOJDKHA MCKIIFOYATh BO3MOXXHOCTH CaMOIPOU3BOJILHOTO BKIIFOUEHUS B
paboTy MexaHM3Ma I0CJie BOCCTAaHOBJIEHUS HPEPBAHHOTO 3JIEKTPOCHAOXKEHUs WM cOost B paboTe
3JIEMEHTa CUCTEMBI YIIPaBJICHHUS.

8.8 Bce rpy30onoab€MHBIC MCEXAaHU3MblI JOJDKHBI HMMCThb CpPCACTBA [JIA KOHTPOJAd BECa
INoAHUMACMOro T1py3a, U B Cly4dac IPCBLIINICHUA YCTaHOBHeHHOﬁ rpy30InoabeMHOCTH, pa60Ta
MCXAaHU3MOB JOO0JIDKHaA 6J'IOKI/IpOBaTI>C$I N JOJIXKHBI BKIHOYATHCA CBETOBOM H 3BYKOBOﬁ CUTHAJIBI.
HOBTOpHOC BKJIIOUCHHE MEXaHW3Ma MOJXKET OBITh MMPOU3BCACHO TOJIBKO ITOCIIC I[e6J'IOKI/IpOBKI/I (CH}ITI/ISI
3arpeTa Ha HO)IT)CM), KOTOpas AO0JI’KHA BBITIOJHATHECA B CUCTEME YIIPABJIICHHUA MEXaHU3Ma IICPCOHAIIOM.

8.9Ilpn TPOEKTHPOBAHUM MEXAaHHUYECKOTO OOOPYAOBAaHHUS CIEAYET YYUTHIBATH  OTIBIT
JKCIUTyaTaluu AQHAJIOTUYHBIX COOPYKEHUMU u o0opy0BaHuUs B AQHAJIOTUYHBIX
MPUPOJHO-KIMMATHYECKUX YCIOBUAX NEUCTBYIOIIMX THAPOY3IIOB.

3aTBOpBI
8.10 Turm OCHOBHBIX 3aTBOPOB Ha BXOJHBIX MOPTajax TyHHeNEH (IUIOCKUE, CEerMEHTHBIE H

Jpyrue), UX KOJUYECTBO M TIapaMeTpbl JOJDKHBI OMNpEAENSATbCS B 3aBUCUMOCTH OT Hamopa |
IpoIyckaeMoro oobema BOJIbI.



8.11 OcHOBHBIE 3aTBOpPHI JOJDKHBI OBITHh pacCYMTaHbl Ha TOJBEM H ONMYyCKaHWE TIPH
MaKCUMaJIbHOM HaIope.

8.12 JInst kaxzoro aBapUHHO-PEMOHTHOTO 3aTBOpA JOJDKHBI OBITh YETKO OIPE/ICICHBI
TpeOOBaHNUs K BBIIOIHAECMBIM UM B aBAPHUHHBIX CUTYaUsIX QYHKITUSIM.

8.13 PeMoHTHBIE 3aTBOPHI CIEAYyeT pa3MellaTh Mepes OCHOBHBIMU HIIM aBapUHHO-PEMOHTHBIMU
3aTBOpaMU JUIst 0OecrieueHHs] pEMOHTA TyHHEIIEH, OCHOBHBIX M aBapUHHO-PEMOHTHBIX 3aTBOPOB.

8.14 B kayecTBe pPEMOHTHBIX 3aTBOPOB JOJDKHBI IPUMEHATHCS, Kak IPaBUJIO, IUIOCKHE
CKOJIB3SIIIME 3aTBOPHL. X MOgbEM U OIlyCKaHHE ClieAyeT IPOU3BOAUTD IIPU BBIPABHEHHBIX YPOBHSX.

3aTBOpHBbIE KaMepbI TYHHeJIeH

8.15 3arBopHBIC KaMepbl THIPOTEXHUUECKUX TYHHENICH JOIKHBI 00ECTIeUnBaTh:
MPOMYCKHYIO CIOCOOHOCTH MPU MOJTHOM OTKPBITHH 3aTBOPOB;
MIPOTHUBOKABUTAIIMOHHYIO CTOMKOCTD 3JIEMEHTOB KaMephl M 3aTBOPOB;

CHOCO6HOCTB KOHCprKTI/IBHI)IX DJICMCHTOB KaMepBI nu SaTBOpOB JJINTCIIBHOC BpeMﬂ
BOCIIPHHHUMATh MOBBIIICHHBIC THIPOAMHAMUYECKUE HATPY3KH, BOSHUKAIOIIUE NP PE3KO e opmaruu
ITOTOKA;

CIIOCOOHOCTH KOHCTPYKIHHU 3aTBOPOB BOCHPUHUMATDL YCHUIIMA OT THAPABIMYCCKOTO yJdapa, BOJIH
IIpOpbIBa U BO3MOKHOI'O YZiapa I'pA3CKaAaMCHHBIX IIOTOKOB;

6HaFOHpHHTHBIﬁ PCKUM TCUCHUA Ha HUKCIICIKAIECM YYaCTKC TYHHCIIA.

8.16 BepxoBasi yacTb KamMephl, HaXOASIIAsICS BBILIE OCHOBHBIX 3aTBOPOB, MPH BCEX OTKPBITHAX
NOCNEAHUX JIOJDKHA, Kak IpaBUio, paboTaTh B YCJIOBHUSX HAMOPHOIO pEeXHMa TEUEHUs. ITO
TpeboBaHue obecneunBaeTcst KOH(PY30pHOCTHIO TPOTOYHON BEPXOBOW YaCTH KaMephl.

8.17 B BOIOCOPOCHBIX TYHHENSX, TPAHCHOPTHPYIOUIMX BIEKOMbIE HAHOCHI U HMEIOIINX
MOBOPOTHI B IUIaHE, 3aTBOPHBIE KaMepbl HEOOXOJMMO pacrojiaraTh Ha HPSIMOJIMHEWHBIX Y4acTKax
Tpacchl. bimkalmmii MOBOPOT TyHHENA IEpEN 3aTBOPHOM KaMepOll JOJDKEH OTCTOSATh OT Hee Ha
pPacCTOSIHUU, JTOCTATOYHOM JJIs 3aTyXaHHs IONEpPEYHON LUPKYJISLIUMU B IOTOKE M oOOecreueHus
PaBHOMEPHOTO paclpe/ielieHus HAaHOCOB IO MPOJIETaM, a TAaKK€ BHYTPH KaKJOrO IMposieTa KaMepsl
3aTBOPOB.

8.18 Ilpu ucronb30BaHUM B KOHCTPYKIUSAX 3aTBOPHBIX KaMep CTaIbHBIX OOIHMIIOBOK HEOOXOAUMO
obOecrieunBaTh MPOYHOE U KECTKOE 3aKPEIUICHHE CTAIBHBIX JIMCTOB B KOHCTPYKIIUU, TApAaHTUPYIOIIHE
€ro COBMECTHYIO paboTy ¢ OETOHOM, TI0 KpaifHel Mepe, Ha yJacTKax KperuieHus. 3aKperuieHne CleayeT
npelycMaTpuBaTh C MOMOIIBIO pedep KECTKOCTH M aHKEpPOB, PACIOJIOKEHHBIX B yriaxX W MO JJIUHE
3JIEMEHTA.

8.19 Ha Ge3HamopHbIX HU30BBIX M COMPSTAIONINX YYaCTKaX 3aTBOPHBIX KaMep, PacIioN0KEHHBIX
B TPYHTOBOM MAacCHBE, UMEIOIEM JOCTATOYHYIO0 HECYIIYI0 CHOCOOHOCTB, HAJJICKUT PacCMaTpUBATh

1€J1€CO000Pa3HOCTh KOHCTPYKIIUU OOENIKH, TPUAHKEPEHHOU K TPYHTY.

9 IpeHax u neMeHTALUS TMIPOTEXHUYECKUX TYHHeJIeH
OO0uue KOHCTPYKTHBHBIE TPeOOBAHUA

9.1 HpI/I MMPOCKTUPOBAHUU THAPOTCXHUYCCKUX TYHHCHCﬁ, TpacCa KOTOPBIX MHNPOXOAUT HYCPE3



HOpoJbl, HE 00JaJarole JOCTATOYHOW NPOYHOCTBIO W/WIM XapaKTEePHU3YIOLIMECs 3HA4YUTENIbHBIM
BOJIOHACBILIICHUEM M CIOKHBIM DPEKMMOM TIPYHTOBBIX BOJ, a TAaKXe 4epe3 IOpPOAbl, Pa3MOKAHHE
KOTOPBIX (PUIBTPYIOLIEH M3 TYHHENIs BOAOM MOXKET NMPHUBECTU K MOTEPE MX MPOYHOCTH, HEOOXOIUMO
IIPEAYyCMaTpUBaTh YCTPOUCTBO APEHAXKA U LIEMEHTALMIO IPYHTOB.

9.2 B mpoeKTHOH JTOKyMEHTAIMU APCHAXKEH U [IEeMEHTAIUU CIIEAYET YKa3bIBaTh:

TpeOOBaHUs K MPOU3BOJCTBY paboT;

JOIIYCKU B OTKJIOHEHMH OT Pa3MEPOB JIEMEHTOB KOHCTPYKLUM;

CHelHalbHbIe MEPOIIPUATHS, FapaHTUPYIOLIUE TpedyeMoe KauecTBO paboT;

CIOCOOBI KOHTPOJISI KauecTBa BBIMOJIHEHHBIX paboT (IpoJyBKa CXKaTbIM BO3JyXOM, MpOKauka
BOJIOM, UCTIBITAHUE TEPMETUYHOCTH).

9.3 [IpumMeHeHue IpeHaxa, IpOTHBO(MIBTPAIIMOHHON IIEeMEHTAINN, X COYETAHUS WIH 0OJIEIIOK,
BOCIIPUHUMAIOIIMX  [IOJIHO€ THUIPOCTAaTHYECKOE JAABJICHME TIPYHTOBBIX BOJ,  OHIpeAessercs
TCEXHUKO-DKOHOMHUYCCKUM COITOCTABJICHUCM BAPUAHTOB.

Apenax

9.4 JlpeHaxk B THAPOTEXHUYECKUX TYHHEISIX TPUMEHSETCS IS

CHMKCHUA (‘IaCTI/ILIHO NI HOJIHOCTI)IO) JaBJICHUSA T'PYHTOBBIX BOJ Ha 06IICJIKI/I;

MTOBBIIICHUS JIOJITOBEYHOCTH COOPY)KEHUSI TIPH CHUKCHHUH T'PAIMEHTOB HAIOpa M Pacxojia BOJEI,
bunbTpyromencs yepes 001eNKy;

NPEJOXPAaHEHHUs OT TMOTEPH  YCTOHYMBOCTU  (BBITYYUBAHMS) METAUIMYECKOH  OOJIMIIOBKH
HaITOPHBIX TYHHEJIEH IIPU UX ONIOPOKHEHUH;

00JIer4eHusl BHITOJIHEHUS IOJI3EMHBIX CTPOUTENBHBIX pabOT B BOJJOOOMIIBHBIX TOPOIAX.

JlpeHaxxu cineayer NMPUMEHSTh TAKXKE TOrJa, KOTJla B €CTECTBEHHBIX YCIOBUAX IPYHTOBBIE BOJIBI
OTCYTCTBYIOT, HO €CTb OIIACHOCTb Pa3MOKAHMs IIOPOJ C MOTEPEU UX MPOUYHOCTH, BBIIIECIAYNBAHUS UITU
NOTEPU YCTOMYMBOCTH OIOJ3HEBOIO CKJIOHA B CBSI3U C (uUiIbTpaluedl BOAbI U3 TYHHENIS B HEPUOA

OKCIUTyaTaluu.

9.5 BriOop TuMa ApEHaXHBIX CUCTEM, IPUMEHSEMBIX B THAPOTEXHHUYECKUX TYHHENSX (Talnuiia
3), 3aBUCHT OT:

IrCOJIOTHYCCKUX U TUAPOTrCOJIOTHYCCKUX YCHOBHﬁ;

CbI/ISI/IKO-XI/IMI/I‘IeCKI/IX IIponeCcCcoB B nopozae, BBI3BIBAEMBIX  IBMXKCHHUEM  TI'PYHTOBBIX U
MOBCPXHOCTHLIX BOJ U BIIMSIHHUEM METCOPOJIOTHICCKUX (baKTOpOB;

KOHCTPYKIHUU U MaTCpuajia O6ILCJ'IOK TYHHCJIA, yCJ'IOBI/Iﬁ €ro pa6OTBI;

YCJIOBI/Iﬁ CTPOUTCIILCTBA U IKCILTyaTallu TYHHCIIA U JPCHAXKaA.



Tabmuma 3

TuIbl ApeHaKHBIX CUCTEM
THAPOTEXHUUECKUX
TyHHETEeH

O06mnacTs MPUMEHEHUS

OcHOBHBIE Tpe60BaHI/I$I IIpU IIPOCKTUPOBAHUN

JlpeHaxxHble TYHHEIH:
OJTHOPSITHBIE

MHOTOSIPYCHBIE

B oxgHopoanbix moponax

IIpu nepecnanBaHny BOJONPOHUIIAEMBIX U
BOJIOHEIPOHUIIAEMBIX TOPOA (TIPH HATTMYHH
HECKOJIBKUX BOJIOHOCHBIX TOPU30HTOB)

1 Pa3Mepsl ApeHaKHBIX TyHHEIEH oNpeensoTcs
PacxoJ10M IIPOITyCKaeMOI UMH BOJBI, YCIOBUSIMHU
CTPOUTENBCTBA U AKCILTyaTaI[N

2 B maHe B 3aBUCHMOCTH OT MECTHBIX YCIIOBHI
BBINOJIHIOTCS:

TIPSIMOJTMHEITHBIMH ¥ KPUBOJIMHEHHBIMU
(TTONMTOHANBHBIMHY);

3aMKHYTBIMU 1 HE3AMKHYTBIMH HENPEPBIBHBIMU U
TIOY4YaCTKOBBIMH

3 PacmonaraioTcs ¢ BEpXOBOil CTOPOHBI ITOTOKA
TPYHTOBBIX BOJ, YTOOBI IOJTHEE €T0 NIePEXBATHIBATH

4 B n0TKOBOI YacTH ciiefyeT ycTpauBaTh
BOJIOOTBOJIAILYIO KaHaBY, 00€CIIEUNBAIOLIYIO TTOJIHBIH
CTOK JIPEHa’KHBIX BOJ,

5 VKIIOH [Ha JOJKEH Ha3HAYaTbhCs U3 YCIIOBHM:

HEJIONYIIEHHs pa3MbIBa U 3aWJIMBAHUS
BOJOOTBOJISAIINX KaHAB;

y1noOCTBa MPOU3BOJICTBA PAOOT MO MPOXOIKE TYHHEIS
U €ro 3KCIUTyaTaluy

6 Kperienue BEIpaOOTKH Ha3HAYACTCS B 3aBUCHMOCTH
OT IPOYHOCTH TIOPOJI, YIUTHIBAsE HEOOXOAUMOCTD
HMeTh OOJIBIIYIO BOJOIPOHUIIAEMOCTD O0IETIKH; B
KPEIKHX ¥ YCTOHYMBBIX MOPOJaX JPEHaXKHbBIC
TYHHEJH JIOIYCKAeTCsl OCTaBILITh HE3aKPETUICHHBIMH

7 lpu nmure 60ee 200 M TOHKHBI
NpeyCMaTpHBAThCS HULIN-YOEKHUIIA BBILIE TOOIBBI
Ha 0,5 M gepe3 kaxapre 100 M B maxMaTHOM MOPAIKE

CKBa)XHHHBIN pEeHAK:

BEPTUKAJIBHBIC BOCXOAAIINE
CKBa>XHUHBI

BEPTUKAJIbHBIC HUCXOAAIINE
CKBaXXUHBI

TOPU3OHTAJIBHBIC U
C1a00HAKIIOHHBIE CKBAYKHHBI

Hanmine HECKOMBKIX BOJAOHOCHBIX TOPH30HTOB
1 Hannuune HeCKONbKUX BOJIOHOCHBIX TOPU30HTOB

2 PacnonokeHre HIKE THAPOTEXHIYECKOTO
TYHHEJIS IIJIACTOB ¢ OOJBIION
BOJIONIPOHUIIAEMOCTBIO U HE3HAUUTEJIbHBIMU
HaNopamH I'PyHTOBBIX BOJI: CHCTEMA CKBAXKHH,
MpOpe3aloINX JIPSHUPYEMBIH MacCUB U
HIDKENeKaIMi TPOHUIIAEMBbIH T1acT, CHUXKAET
CBOOOJIHYIO ITOBEPXHOCTH TPYHTOBBIX BOJ (MJIH MIX
MBE30METPHUYECKYIO TIOBEPXHOCTH)

CroucTtele MOPO/bl C KPYTONaJAI0IUMHU IUIaCTaMH

MaKCUMAJIBHBIA 3()(PeKT TOCTUTACTCS, CIH JIPEHEI
PacIoIoxKeHB! HOPMAIIBHO K IIIaCTaM

1 YCThs CKBaXHH JJOJDKHBI OBITH TOCTYITHBI IS
OCMOTpa, MOHTQ)KHO-/IEMOHTa)KHBIX PadoT U
M3MepeHns Ae0nTa 1 Harmopa

2 Ycres CKBa>XWH, HAIIPABJICHHBIX HAKJIIOHHO WJIA
BEPTHUKAJIbBHO BHU3, NJOJIX)KHBI OBITH HaAC)KHO
MpEeaAOXpaHECHBI OT MOIalaHusd B HUX IMOBEPXHOCTHBIX
BOJ U IOCTOPOHHUX MPEAMETOB

3 InuHYy CKBa)XHH cienyeT npuHUMaTh 10 100 M,
JIMaMeTp CKBaXUHBI - B ipezenax 50-150 mm

4 Hepabo1re y9acTKi CKBOKUH, TPOXOJISIINE B
c1abBIX OPOgax, HEOOXOAMMO 3aKPEIUIAITh
obcanHbIMK TpyOaMu (M3 HeprKaBeIoIIeH cTaiy,
Y4yT'YHHBIMH, aCO0IIEMEHTHBIMH, [IACTMACCOBBIMH)

5 Jly4eBble CKBaKHHBI OypSATCS B BUAE ITydKa WIIH
BeepooOpa3HO U3 CHEHANBHBIX HHUII, KaMep M IaxT
WU HETIOCPEACTBEHHO U3 BEIPAOOTKU TyHHENei




Jy4eBblie (TOPU30HTAJIBHBIC,
BEPTUKAIBHBIC U HAKJIOHHEIC
CKBaYKHHBbI)

IIpu GosbrioM 06bEME BOIOHACHIIIICHHOW TOPOIBI

nypoBoi gpeHax

Jlnst pasrpy3ku o0eNIOK TYHHENIeH OT JaBICHUS
TPYHTOBBIX BOJ

1 BrimonHsieTcst B BUIE CHCTEMBI IIITyPOB TUAMETPOM
50-100 MM # IIHMHOU B HECKOJBKO METPOB

2 Ilpu paBHOMEPHOH TPELUTMHOBATOCTH MOPOABI
LIy pbl IPOOYPHBAIOTCS HOPMAIBHO K OBEPXHOCTH
001eNKH

3 IIpu HepaBHOMEPHOH TPELIMHOBATOCTH
(cmoucTocTy) ¥ GUIBTPAINOHHOW aHU30TPOIIHI
MOPOJbI LIITYPHI CIICAYET OPUEHTUPOBATE C yYETOM
9TUX 0COOEHHOCTEH

TpyOuatsrii npeHax
(IpOOTIBHBIH, TTOTIePEYHbIH,
KOMOMHHMPOBaHHBIH)

1 KoHTakT GETOHHBIX (3KeJIe300€TOHHBIX) 00IEIIOK C
MOPOJIOH MITM METAJUTMIECKON OOITUIIOBKON

2 BHyTpu O6eTOHHBIX (KeIe300eTOHHBIX) 001eI0K

Bremonsstores B BHJIC!

MUJIMHAPUYICCKUX HOHOCTefI, CO31aBaC€MBbIX
H3BJICKaCMBbIMHU HOJ'IOCTeO6pa3OBaTeJ'I5[MI/I

nepHopupoOBaHHBIX TPYO, OOMOTaHHBIX
CTEKJIOTKAHSAMH, HJIM TPYO U3 IOPUCTOrO MaTepuaia,
OCTaBJISIEMBIX B 00JIEIKaX CKBaXKHH, IPOOYPEHHBIX B
OeToHe

JlenTouHbIi TpeHax
(IpOIOTIBHBIH, TTOTIEPEYHbIN)

Bbesnanopusle TyHHETH

1 BreimonHseTcss Ha KOHTaKTe MOPOJBI ¢ 00JETIKON B
BUJIE ITOJIOCTEH, 3aMI0OTHEHHBIX (PUIIBTPYIOIIMM
MaTepHaJoM: IIeCKOM, TpaBhEM, IIeOHEM,
CTEKJIOBATOM, IIIJIAKOBATO, MOPUCTHIM OETOHOM
(cOOpHBIM MM MOHOJIMTHEIM). Bspxymmue mist
MOpHUCTOro OeToHa (IIEMEHT, OUTYM, TIOIMMEPHEIC
CMOJIBI) TOJDKHBI HA3HAYaThCS B 3aBUCMOCTH OT
XHMHUYECKOTO COCTaBa IPYHTOBOH BOJIBI

2 Pa3MmeraeTcst B 1opo/ie B CIEHUANbHBIX HUIIAX
(mTpabax, kaHaBaX, TPAHIIIEAX) WM B TIpeIeiiax
CedeHHs 00JIeTIKH TYHHEIS

3 IlpuckanbHbIE IEHTOYHBIE APEHBI BEITOTHSIIOTCS C
HCTIONb30BAHIEM PE3NHOBBIX JICHT MIJIH THOKHX
IUTACTMACCOBBIX Mep(OPHUPOBAHHBIX TPYO (B MECTax
KPYTBIX TOBOPOTOB U M3THOOB JPEH - TOQPHPOBAHHBIX
Tpy0), MPUKPHITHIX IIAKOBATHBIM KOBPOM H
HPIDKATBIX K CKAJIe CETKOH, 3aKpeIIeHHO
CIIEIMAIBHBIMY aHKepaMH. [IJ1st 3aIInThl
IIJJAKOBATHOTO KOBpPa OT MEXaHUUECKOTO BO3CHCTBUS
OeToHHOHU cMecH (HaOpBI3r-0eTOHA) €ro ciIeayeT
TOKPBIBATh XJIOPBUHUIIOBOH MJIEHKON

CIutoImHoOM IpeHax

VYeroitunBbie MOpO/Ib, XapaKTepU3yeMble
YMEPEHHOH BOJAOMPOHHI[AEMOCThIO

Beimonnsercs B Buze:

MIPOCIIOEK U3 PUIBTPYIOIIETO MaTeprana (MeCoK,
rpaBuii, meOeHb, HOPHUCTHII OETOH, IUTAKOBATA,
CTEKJIOBATA U T.II.), PACIIOIOKEHHBIX 110 KOHTAKTY
00IeNIKH ¢ TOPOIoi

MoJIOCTEN MEXKy TOpOJ0it U HeHecyIeH
(mekopaTUBHOIT) OOIHUIIOBKOM

OTKprTOfI H606HI/IHOB8.HHOI71 TIOBEPXHOCTHU MOPOABL

Jpenax B Buae
pasrpy30uHbIX OTBEPCTUI
(KOPOTKHUX IIYPOB) B
obpernke TyHHEIsS

1 nst pasrpy3ku 00eN0K TyHHeIeH OT 1aBJIeHHs
I'PYHTOBBLIX BOJl, OPraHU30BaAHHOT'O UX OTBOJA B
MecTaX MOKPBIX IISITEH U Teueld, 0OHapyKMBaEMbIX
BO BpEMsl 3KCILTyaTalluy TyHHEIS

2 Jlnst pasrpy3Ky METaJUTMIECKUX OOIHUIIOBOK B
HAINOPHBIX TYHHENAX IIPU UX ONOPOXKHEHUU

3 I[Ipu MaIoONpOHHIIAEMBIX CKAJIBHBIX IOPOIaX

BrlnonHseTcs: B BUIIE OTBEPCTHIA, pa30ypHUBaeMbIX B
o0xenke c 3arryOneHueM B nopony Ha 50-60 cm. Ilpu
HAJIMIUY METAINTNIECKOH OOIMIIOBKY pa3rpy30uHbIe
OTBEPCTHSI PACCBEPIIUBAIOTCS C HEKOTOPBIM
3arry0yieHreM B OE€TOH 00IENKH, TIOCIIE YeTO
3aBapHUBAIOTCS B IpeJIeIaX TONIIUHEI OOIHIIOBKH




Kom6unupoBanHbIe IIpu paznuuuu ycaoBuil IpUMEHEHUS Pa3HBIX B 3aBHCHMOCTH OT Ie0JIOTHYECKHUX,

JIPEHaKU THUIIOB IPEHAXXHBIX cHcTeM (cM. 9.5) Ha Tpacce THIPOTEOJIOTNYECKUX YCIOBHH, a TaKKe
TYHHEJIs KOHCTPYKTHUBHBIX OCOOEHHOCTECH TyHHEJIs Ha
PA3IUYHBIX €r0 y4acTKaX HPUMEHSIOTCS
COOTBETCTBYIOILIME THIbI APEHAKHBIX CHCTEM

9.6 B ciyuasix, xoraa mpu HOPMAaIbHOM pabOTe HANOPHOTO THAPOTEXHUYECKOTO TYHHENS He
TpeOyeTcst pa3rpy3ka 00/elKH OT JaBJICHUs IPYHTOBBIX BOJ, a pa3rpy3ka JApeHakeM HeoO0XoaAuMa Ipu
OIOPOYXXHEHUM TYHHENS, CJIE€AYET IPUMEHATh PETYIUPYEMBIN APEHAX, KOTOPBIM MOXET BBIIOJIHATHCS,
HanpuMep, B BUJE:

3aJIBUYKEK, yCTPaUBAeMbIX Ha KOJUIEKTOPHBIX TpyOax, B MecTaX, AOCTYIHBIX Ui OCMOTpa WM
KOHTPOJIS B JIIOOOH MEepHOo/1 SKCILTyaTaliH;

ABTOMATHUYECKUX OOpPATHBIX KJIAMAHOB, OTKPBIBAIOLIUXCS 0] JaBJICHUEM I'PYHTOBOU BOJIBI.

Jlist yBeNTMueHusT HaIEKHOCTH CBOEBPEMEHHOTO OTKPBITHUS M 3aKpBITUS 3aJBUKEK JIpeHaxa
1eNecoo0pa3Ho  yIpaBieHHE HMMH  aBTOMATU3UPOBaTh, COJNIOKMPOBAB  AIIEKTPOMEXAHUYECKHM
YIPaBJICHUEM C pabOTON 3aTBOPOB TMAPOTEXHUYECKOTO TYHHETIS.

9.7 JIns ocMoTpa W peMOHTa JOpeHaxel (Hampumep, 3aMeHbl (PHIIBTPOB) HEOOXOAMMO, TAC ITO
BO3MOXXHO, IIPEIyCMaTpUBaTh YCTPOMCTBO CMOTPOBBIX KOJIOALIEB, J1A30B, JIIOKOB U T.II. WU J€NaTh

APCHAXU MMPOXOAUMBIMHU.

9.8 /IpeHaxku cienyeT MpOSKTUPOBAThH TaK, YTOOBI HCKJIIFOYUTH BO3MOXHOCTh 3aMEP3aHUS BOJIBI B
HUX U B BOJOOTBOJHBIX YCTPONCTBAX.

9.9 B ceiicMuueckux paifoHax ApPEHaXKHBIE YCTPOHCTBAa HEOOXOAMMO MPOEKTUPOBATH C YUETOM
tpedoBanuii CII 14.13330.

9.10 IMpodunsTpoBaBmIascs B APEHAKH BOJA MOXKET OTBOIUTHCS:
BHYTPb BOJIONIPOBOJISIIIIETO TYHHEJIS;

CaMOTEKOM Ha JIHEBHYIO TTOBEPXHOCTB;

B HI/I)KGP&CHOJ'IO)KCHHBIG BOI[OHpOHI/IHaeMI)Ie BOJOHOCHBIC IIJIACTHI,
OTKQYKOM HacOCaMH.

9.11 Beimryck  peHaXKHOW BOJABI BHYTPh THIPOTEXHUYECKUX TYHHENEH JOMyCTUM IIpH
COOJIIOJICHUH CIEYIOIINX YCIOBUIL:

BHYTpCHHI/Iﬁ HaImop B TYHHCJIC HC IPCBOCXOAUT MUHUMAJIBHOI'O HAIlOpa 'PyHTOBLIX BOX;

OTCYTCTBYET OIIACHOCTh 3arps3HEHUs TPAHCIOPTUPYEMOM IO TYHHEII BOJBI BPEAHBIMU
IIPOJTYKTaMH BBIIIEIAYNBAHUS TOPHBIX TOPOL;

CKOPOCTB BOAbI B TYHHEJIC U KOHCTPYKIHUA BBIITYCKOB UCKIHOYAOT BO3BMOKHOCTb BO3HHKHOBCHHA
KaBUTAaIlUH,

nepeaada nmyJbCaliluOHHOTO JaBJICHUS MMOTOKA B APCHAKU HC MTPECACTABIIACT JJISI HUX OITACHOCTH,

3aMCpP3aHneC BOAbI B TYHHCJIC HC IIPUBOJUT K HAPYIICHUTO paGOTBI ApPCHAXKA.



9.12 OTBOA BOIBI HA JTHEBHYIO MOBEPXHOCTH CJICIYET MPOU3BOJUTH HAa YYaCTKH MECTHOCTH, C
KOTOPBIX HEBO3MOXHA MOJIIMUTKA TPYHTOBBIX BOJI B pallOHE IPEHUPYEMOIO COOPYKEHUSI.

[Tpu HaIMYMK BCIOMOTATEIBHBIX BEIPAOOTOK, YCTPAUBAEMBIX HA MIEPHO] CTPOUTEILCTBA, CIICAYET
paccMaTpuBaTh BO3MOXKHOCTb MX UCIIOJIb30BaHUS Ul OTBO/A I'PYHTOBBIX BOJI.

9.13 Copoc apeHaxHOW BOABI B HUKEPACIOJIOKEHHBIE IJIACTHI MOPOJIbI IOMYCKAETCs, €CIIU OHU
UMEIOT JIOCTATOYHYIO MOTJIOMIAIONTYI0 CIIOCOOHOCTD, U JOTIOTHHUTEIbHAS MOIMUTKA IJIACTa HE BHI30OBET
OTPULATENIbHBIX TOCIEICTBUN (HAIpUMEp, 3arps3HEHUS IMOA3EMHBIX BOJ, CO3JIaHUS CO BpEMEHEM
MOJIIOpPa MOI3EMHBIX BOJ).

9.14 Otkauka ,HpeHaH(HOﬁ BOABI HACOCaAMH OOIIYCKAC€TCA IIPpU HEBO3MOXKHOCTHU obecneyeHus
CaMOTCUYHOT O OTBOAA HUJIM IICPCITYCKA B HUKCIICIKAIINEC IJTIACThI.

9.15 IlpononpHbli  MpO(dUIAL APEHAKHBIX W BOJOOTBOAHBIX BBIPAOOTOK PEKOMEHIYETCS
Ha3HA4YaTh C TAKMM PAacueToM, YTOOBI BOAA II0 HUM CTEKala CAMOTEKOM B IIOHMKEHHBIC MECTa pelibeda.

9.16 Y nmopranoB BOAOOTBOJIHBIX (APEHAXXHBIX) TYHHENEH cleqyeT MpeaycMaTpuBaTh
3arpaxacHusi ¢ BopoTamu (ABepsiMu) U (B HEOOXOAMMBIX CIy4yasx) MOMEIICHHUS ISl XPaHCHHs
000py/I0BaHus, CBI3aHHOTO C SKCIUTyaTaluell 3TUX TYHHENeH U MPOBEICHUEM HATYPHBIX HAOIIOICHUH.

HeMeHTaHI/IH B THIPOTEXHUYCCKHUX TYHHEJIAX
9.17 HeMeHTaHI/IH B THAPOTCXHUYCCKUX TYHHCIIAX IMTPOU3BOAUTCA C LCIIbIO:

IPOTUBO(UIBTPALIMOHHOIO YIUIOTHEHUSI TOPHBIX IOPOJA BOKPYr TYHHENs B 30HE 3aJlaHHOH
rITyOUHBI MHBEKIUH (TPOTHBOMUIBTPAIIMOHHAS [IEMEHTAIINSA);

YMCHBIICHUA THAPOCTATHYCCKOI0  OAaBJICHUA TIOA3CMHLIX BOJ Ha 06116]11(}/ TYHHCIIL H
YMCHBIICHUS (I)I/IJ'IBTpaLII/IOHHBIX MOTEPb BOABLI YEPE3 06I[eJ'IKy B OKPYXaromue TyHHECJIb ITOPOJAbI;

CO31aHusA B OHpGI[CJ'ICHHOfI 30HC BOKPYI' TYHHCJIA MPEABAPUTCIBHOI'O o0xaTus nopoa myrem
IMPUMCHCHUA MOBBIIICHHBIX THBECKIIMOHHBIX HaBHCHHﬁ;

MpPeIOXPAaHEHUs MOPOJ, OT XHMHUYECKOM M MeXaHWdeckod cypdo3uu, KOTOpble MOTYT
HaOJI01aThCS NPH HAIWYMU B TIOPOAAX PACTBOPUMBIX MUHEPAJIOB (THIIC, aHTUAPUT, KAMEHHasl COJb U
JIp.) WM MIPU HAJIUYUU TOPOJ, MOAJAIOUINXCS PACTBOPEHUIO, KaK HAallpUMEp, U3BECTHSIKH, apTUIUINTHL,
TJIMHUCTBIE CIAHIBI.

C IIOMOIIBIO HpOTHBO(I)HHBTpaHHOHHOIZ 3aBCChI, pacnonomeHHoﬁ BOKpYI' TYHHCJIA, MOXHO
MPAKTUYCCKHU IMOJTHOCTBIO IMPErpanuTh NYTHU ABUKCHHUA K HEMY I'PYHTOBBIX BOJ.

9.18 [Ipy MPOEKTHPOBAHUHU MPOTHBOMUIBTPANUOHHBIX 3aBEC HEOOXOJMMO YYHUTHIBATH, YTO
HauOoJIbIlIee CHUKEHHE JIETPECCUOHHON MOBEPXHOCTH MOITYYAeTCsl IPU COBMECTHOM JCHCTBHH 3aBECHI
U JIpeHaxa. J[peHaxx mpu 3TOM JOJDKEH pacrloJiaratbCs y 3allMIIaeMOro TYHHENS WIM MEXIy HUM U
3aBECOH.

9.19 B ruapoTeXHUYECKUX TYHHENSX, CHAOKEHHBIX CHUCTEMON JpeHaxa, CKBAXHUHBI IS
[IEMEHTAINH (©CJI TIOCIIETHSS BBITIOJIHIETCS MOCTIe YCTPOMCTBA MpeHaXka) JOJDKHBI Pactionaratbes ©
TaKUM PacueToM, YTOOBI B TMpoIlecce IEMEHTAINK OblIa UCKII0UYeHa BO3MOKHOCTh 3a0MBKH JIpeHAXkKa,
UM MPEAYCMATpUBATLCA BCIIOMOT'ATCIIBHBIC 3alllMUTHBIC JJICMEHTBI, MNPCAO0TBpallarOIIne 336I/IBKy
IpeHaka IIeMEHTOM. B mporecce eMeHTaluu pPeKOMEHAYeTCS MPOMBIBATH JPEHaX, €CITU 3TO
MO3BOJISIIOT KOHCTPYKIIMU JpeHa)ka W TyHHens. LleMeHTamus mocrne ycTpoHcTBa JIpEeHaka MOXKET
MIPOU3BOTUTHCS P 0COOOM 0OOCHOBAHUH.



9.20 PaGoTbl Mo MPOTHBOPUIBTPANMOHHON IEMEHTAIIUU CJIEAYET BBIMOJHATH O TMOCTAHOBKH
TyHHCJIH Imoa HaHop.

9.21 JlaBjieHHWEe HArHETAHUS MPH BBIMOJIHEHUH MPOTHBOMUIBTPAIIMOHHON HEMEHTAIIUN JOHKHO
HA3HAYATHCS C IMPEBBIIICHHEM TaBJICHUS TPYHTOBBIX BOJ, HAOJIOJAIOIIErOCS BO BPEMs MPOBEICHUS
[IEMEHTAIIMOHHBIX PadoT.

9.22 JlomycTUMBle CpeHHE TPAAMEHTHl HANOPA “mom B 30HE MPOTUBO(GHIBTPAIIMOHHOMN
[IEeMEHTAllM B 3aBUCHMOCTH OT IIepenaaa Hamopa A B JTOH 30HE, € BOJOIPOHHMIAEMOCTH,
XapaKTepU3yeMol Y/AEIbHBIM BOJONOINIOMECHHEM & (M COOTBETCTBYIOIIUM €My KO03(h(HUIMEHTOM
GuibTpanuu k), clieayeT NpUHUMaTh He OoJiee 3HaUeHHH, IPUBOAUMBIX B TabuLe 4.

[Ipumeuanus
1 Janubie Tabauisl 4 OTHOCATCS K IEMEHTHBIM pacTBOpaM B CKaJIbHOU MOPOJIE.

2Ilon TepmMuHOM "30Ha TNPOTHUBOMUIBTPAIIMOHHON LEMEHTAUWMU' TIOHUMAeTcs O00beM
3aLleMEHTHPOBAHHON MOPOABI B IIpeJiesiaX MPOEKTHOIO OYepTaHHsI 30HbI IEMEHTALUH.

3Ilon cpeaHMM TpaJuMEHTOM Hamopa IIOHUMAETCs OTHOLIEHWE IIOTepU Hamopa B 30HE
IPOTHBOQMIBTPALIMOHHON IEMEHTAIMH K TOJIIWHE STOW 30HBI.

4 B UeMeHTaluM, 3aMKHYTOH BOKPYI TYHHENS, MAKCHMAJIbHBIA TPAIMEHT HAIOPa max HA

BHYTPEHHEM KOHTYpE 30HBI LIEMEHTAllMM pa3peliaeTcss NPUHMMATh B JiBa pa3a OOJbIlI€ CPEAHETro
rpagueHTa. MakcuManbHbIN TPAJUEHT ONpEAeIsioT o Gopmyie

H, R
Trax = —1n = 1)

¥ r

rae r, K- paauychl COOTBETCTBEHHO BHYTPEHHETO M BHEIIHEr0 KOHTYpa IEMEHTAIUH.
Tabmnura 4

H.,m ITpu obGecniedeHnH MIOTHOCTHU (BOAOIPOHUIIAEMOCTH) 30HBI Ipu xoapdpunmente JlomycTuMelii cpenHuii
LIEMEHTALUH C YACTbHBIM BOJOMOTIIONICHUEM & , JI/MUH M 2 ¢unbrpanuu %, m/cyr, He TpasiieHT J o
He Gonee boree
Menee 30 0,05 0,05 10
Ot 30 o 100 0,03 0,03 15
Bornee 100 0,01 0,01 20

9.23 Eciii K IEMEHTAIlMu TPEeIbsABISCTCS TPEeOOBAaHHME 3alIWTHl O0JIEJIOK OT arpecCHBHOTO
BO3JICHCTBUS TPYHTOBBIX BOJI WJIM 3aIUTHI OT (MIBTPAIMH B PACTBOPUMBIX IMOPOAAX, TO YIEIbHOE

BOJIONOTJIOIIEHHE HE I0DKHO ObITh Gosee 0,01 Ji/MHH M 2.
10 Harpy3kmu, Bo31eliCTBHS U HX COYETAHUS
10.1 Harpy3ku, BO3ACHUCTBUS U WX COYETAHHS MPUHUMAIOTCS B COOTBETCTBUHU C TPEOOBAaHUSMHU

CII 58.13330, a Taxske CII 20.13330 u CII 14.13330.

10.2 K nocTosHHBIM Harpy3Kkam 1 BO3JCHCTBUSAM OTHOCST:
TOpPHOE JaBIICHUE;

BEC O0EIKH;




BO3/ICHCTBUS TPEABAPUTEIHHOTO HAIPSIKEHHSI.
10.3 K BpeMEHHBIM IJTUTEIBHBIM Harpy3kam OTHOCST:

BHYTPCHHEC JAaBJICHHUEC BOJAblI B TYHHCJIC IIPpU HOPMAJIbHOM IIOAIIOPHOM YPOBHE BOALI B
BOJOXPAHUINIIIC,

JABJICHUE TTO/I3€MHBIX BOJI.
10.4 K kpaTKOBpEMEHHBIM HAarpy3Kam 1 BO3/IEHCTBUSM OTHOCST:
MyJBCAIMOHHbBIE COCTABJISIONINE JAaBICHUSI IOTOKA BOJIBL;

BHYTPCHHEC NAaBJICHHUEC BOAbI, BO3HHUKAIOIICE OT THAPABIMYCCKOro yJaapa IIpu HOpMﬂJ’IBHOﬁ
SKCILTyaTalluu TYHHCIIA,

TEMIIEPATyPHbIC KIIMMATHYECKUE BO3ACHCTBHSI,
JaBJICHUE PAcTBOpa Ha 00JIETIKY IIPH LIEMEHTAIUH;
JABJICHUE OT MEXaHW3MOB ITPH TIPOU3BOCTBE PaboOT.
10.5 K 0co0bIM Harpy3kaMm 1 BO3JCHCTBUSIM OTHOCST:
CECMUYECKHUE U B3PBIBHBIE BO3/ICUCTBUS;

BHYTpPCHHEE JIaBJICHHE BOJbl B TYyHHENE Tpu (POPCHPOBAHHOM TOAIIOPHOM YypPOBHE B
BOJIOXPAHWIMILE UM OT ACHCTBUS TMAPABINYECKOTO yapa IpH MOJIHOM cOpoce Harpy3Ku;

yCUJIMSL, BO3HUKAIOIINE BCIIEACTBUE W3MEHEHMs TeMIeparypbl, HaOyXaHus W ycaaku OeToHa,
MOJI3Yy4ECTH TPYHTOB;

JaBJICHUE PACTBOpA HA CTAIHHYIO 000JIOUKY MPU [IEMEHTAIINH;
JABJICHUE Ha CTAIBHYIO 000JIOUKY OT CBEKEYJIOKEHHOTO OETOHA,
JaBJIEHUE THAPABINYECKOTO UCTIBITAaHUS (U1 CTATbHBIX 000JI0UEK).

10.6 B cratmyeckux pacueTax TYHHEIBHBIX OOJNICNIOK HArpy3KM W BO3JEHCTBHUS HAJICKHUT
IIPUHUMATH B CIEAYIOIIUX COYECTAHUAX:

OCHOBHBIE, COCTABIISIEMbIE€ M3 TOCTOSHHBIX, BPEMEHHBIX (JJIUTENBHBIX U KPAaTKOBPEMEHHBIX )
Harpy3oK U BO3JICHCTBU;

0COOBIC, COCTaBIsIEMbIE W3  TIOCTOSIHHBIX,  BPEMEHHBIX  (IJMTENBbHBIX,  HEKOTOPHIX
KPaTKOBPEMEHHBIX) ¥ OJJHOU U3 OCOOBIX HArPy30K U BO3CHCTBHIA.

10.7 Harpy3ku u BO3JeicTBUS ClieAyeT MNpUHHMAaTh B Haubosiee HEOJAaronpusTHBIX, HO
BO3MOXHBIX COUETAHUSAX OTJIEIBHO JUIS CTPOUTEIBHOTO, IKCIUTYaTAIIHOHHOTO M PEMOHTHOTO TIEPHOIOB.

10.8 KoahdpummenTsl Hage)KHOCTH IO HarpyskaMm Yy mpH pacuere OOAEIOK TyHHeNeW Ha
IPOYHOCTh W YCTOMYMBOCTH (IIpENEbHbIE COCTOSHUS IEPBOM TPYIIBI) CleAyeT MNpPUHUMATh IO
Tabmuie 5.



Tabmuma 5

Harpyskn u Bo3neiicTBus Koa¢durrent HanexHOCTH 110

Harpyskam ¥y

BepTtukansHOe ropHOE J1aBJICHHUE:

OT Beca TPYHTOB IIPH CBOJ000Pa30BaAHUH 15

0T Beca BCel TOJIIIM TPYHTOB HAJl TyHHEJIEM MM OT Beca HapyIIEHHON 30HBI 1,1(0,9)

I'opusoHTaneHOE rOpHOE JaBICHUE 1,2 (0,8)

Bec o6nenku 1,2 (0,9)

BHyTpeHHee 1aBieHre BOIBI (C YU4ETOM THAPABINUECKOTO yaapa) 1,0

JlaBnenue:

MyJIbCAIIMH TOTOKA BOJIBI 1,2

MOI3EMHBIX BOJ 1,1(0,9)

pacTBopa Mpu [eMEHTAIHH 1,2(1,0)

OT MEXaHHU3MOB 1,2

ITpumeuanue - 3HaueHUsE KOAOGHUIMEHTOB HAACKHOCTH 10 HArpy3KaM, yka3aHHbIE B CKOOKaX, OTHOCSTCS K CIIydasiM, KOrza

NPUMEHEHHE MEHBLIET0 3HaUYeHHs KO3()GUIMEHTOB IPUBOAUT K HEBBITOJAHOMY CIIy4alO 3arpy»KeHHs1 00/1e/IKN TYHHEJI.

[Ipu pacuerax Mo MpeneabHbIM COCTOSHUSAM BTOPOH Tpymmbl KOAP(GUIMEHT HAJAEKHOCTU IO
Harpy3kam cjielyeT IPpUHUMATh PaBHBIM 1.

10.9 Ompeniennenue TOpPHOTO MAABICHMS, a TaK)KE €CTECTBEHHOI'O HAIPSKEHHOTO COCTOSIHMSA
TPYHTOBOIO MaccuBa HEOOXOAuMO BbINONHATH coracHo 10.10-10.17 m Ha OCHOBaHMM OIBITA
CTPOUTENIBCTBA U DKCIUTyaTallUM TYHHEJEH B aHAJIOTUYHBIX NHKEHEPHO-TE0JIOTHUECKUX YCIIOBUSX.

['opHoe naBiieHHe 1ONMyCKaeTCsl MPUHUMATh PABHBIM JaBJIEHUIO, OKa3bIBAEMOMY MAacCOW IPYHTA B
00beMe HapyIICeHHOW 30HBI, ONIPEACIICHHON TeO(PU3NIECKIMHI H3MEPEHUSMH.

Jliia 6e3nanopHbIx TyHHenel | kiacca u HanmopHbix TyHHenel | u 1l kiiaccoB 3HaueHHs TOpHOTO
JIABJICHUS] JTOJDKHBI OBITh YTOYHEHBI Ha CTaAMM pabodel JOKyMEHTAllud Ha OCHOBAHWU HATYPHBIX
MCCJIEIOBAHMM HA YYaCTKaX C XapaKTEPHBIMU MHKEHEPHO-TEOJOTHUYECKUMU YCIOBUSMH.

10.10 HopmaTuBHOE BepTHKAIbLHOE TOPHOE JaBIEHHE B TPyHTaX ¢ J “ 4 HpU PAacCTOSHUU OT
KPOBJIM BBIPAOOTKH 1O THEBHOM MOBEPXHOCTH OOJIbIIIE YABOSHHOMN BBICOTHI CBOJA OOpYIIEHHUS ClEIyeT
NPUHUMATh PAaBHBIM JABJIEHHIO, OKA3bIBAEMOMY Maccoil TPYHTOB B 00be€MeE, OrpaHUYEHHOM CBOJIOM



oOpymenus. [Ipu MeHbleM 3arny0aeHUN TYHHENS TOPHOE JaBlIEHUE TPUHUMAETCS] PaBHBIM JaBICHUIO
BCEU TOJIIIM IPYHTA HAJ HUM.

10.11 HopmaTHBHOE BEpTHKAIBHOE FOPHOE AaBlIeHHE Egzm, KH/M2, Ipu cBOI00Opa3OBaHUH B
rpyHTax ¢ kod(dunuentom kpenoctu S < 4 cruexyer onpeaensTs no Gpopmyiie

Zqm =Foghy, (1)
rae # - kod3QQUIMEnT, NPUHUMAEMbIl B 3aBUCHMOCTH OT IIpOJieTa BHIPaOOTKH & paBHbIM: 0,7 Hpu
B £55wm; 1,0mpu & 27,5 m; uarepnosinuen mexxay 0,7 u 1,0 mpu 5,5< & < 7,5 m;

£ - IIOTHOCTh TPYHTA, T/M- |
£=9,81~10 m/c?;
%4 - BEICOTA CBOJIA OOPYIIEHHS, M; OTIpeeIeTcs Mo GopMye

&

b=
g 2 f ;
£y - mponer cBona oOpYyIIEHHs, M; OIpeeNsIeTcs o hopMyIie
- 5 ¥
by=b+ 2;ztg[45 -5] ;
% - BBICOTA BBIPAOOTKH, M;
- KayKyIUiics yroa BHYTpeHHero TpeHus (¢ = arctg f),

Pacnipenenenne BEpTUKaIbHOIO TOPHOIO JNABJICHHUS IPUHUMAETCA PAaBHOMEPHBIM II0 IPOJIETY
TYHHEJIS.

10.12 HopmaTiBHOE BEepTHKAIbHOE TOpHOE AaBieHHe EZgezn, KH/MZ, B rpyntax f 2 4 ciemyer
NPUHUMATh PAaBHBIM JaBJICHHIO TPYHTOB B 00BbEMe HApYyIICHHON 30HBI, YCTAHOBJIEHHOW MO JaHHBIM
HATYpPHBIX MCCJIEIOBAaHUH, a IPU UX OTCYTCTBHH - IO popMmyIie

Zgem ~Hoghy (3)

rae % = Kab IIyOMHA HApYIIEHHON 30HBI, M;

;Cg - KO3(1)(1)I/II_II/ICHT, HpI/IHI/IMaeMHﬁ o Ta6J'II/II_Ie 6 B 3aBUCHMOCTH OT TPpEHIMHOBATOCTH ITOPO.

Tabnuna 6
Koo uument kpenocru rpysra Kosddumment 4, npu mopomax
ki
OYEeHb CIa00TPEIIMHOBATHIX caboTPEeIMHOBATHIX cpelHe- 1
( Mj <1,5) (15% Mj <5) CHJIBHOTPEIMHOBATHIX
(5% M; <30)

4 0,2 0,25 0,3

Or5 108 0,1 0,2 0,25

10 u 601ee 0,05 0,1 0,15




Pacrnipenenenuie BepTHKaIbHOTO TOPHOTO AABJICHUS 110 MPOJIETY OOAEIKN IPUHUMAETCS C Y4ETOM
HAIJIAaCTOBAHMsI, CUCTEM TPEIIMH U JPYTrUX 0COOEHHOCTEH IPyHTOBOTO MacCHBa.

B oueHp ci1abOTpemMHOBATBIX TPYHTaX IMpH TIyOMHE HapymleHHOW 30HBI Oonee 1,5 M

HOPMaTHBHOE BEPTHKAIBLHOE TOPHOE JIaBICHUE & gzn CIIEAYET yMeHbIIATh Ha 20%.
I[Ipu KOMOaiHOBOM MPOXOJIKE 3HAYEHHE &4 TOMYCKAETCS yMeHbIuath Ha 30%.

10.13 HopMaTHBHOE TOPH30HTANEHOE TOPHOE AaBleHue Zgm , KH/M2, clielyeT onpenensrs:

TIPU CBOI000PA30BaHUHU B TpyHTaX J “ 4 - 1o hopmyie

- 2 g5 _ ¥
Zgm = 08y 05015745 =1 (4)

TIpH 3aTTy0JIeHnK KPOBIIM MEHee yIBOEHHOM BHICOTHI CBOAA OOpyIIeHHs B rpyHTax ¢ J < 4 - 1o

dopmyre (4) ¢ 3aMeHOil YNCIEHHOTO 3HAYEHUS g HAa PACCTOSHHE OT KPOBJIH BEIPAOOTKH IO THEBHOI
MOBEPXHOCTH.

PacmipeniesieHre rOpU30HTAILHOTO T'OPHOI'O JIaBJICHUS JIOJDKHO OBITh PAaBHOMEPHBIM I10 BBICOTE
00 eKN.

10.14 HopmaTtuBHOE TOPHU30HTAIILHOE TOPHOE MaBJICHHE B ClIa00- W CPEIHETPEHIMHOBATHIX
rpyHTax ¢ J 24 npu BhICOTe TyHHeNs MeHee 6 M JIOITyCKAaeTCs He YYUTBIBATh, a IPU BBICOTE Ooiee 6 M
- ONpENENsATh M3 YCIOBUS NPENETbHOTO PAaBHOBECHS OTACIBHBIX CKaJIbHBIX OJIOKOB, OTCEYEHHBIX
TpelMHAMH.

HopMaTHBHOE FOPU30HTAILHOE TOPHOE JABIEHHE B CHIILHOTPEIIMHOBATHIX IpyHTaX ¢ J £ 4
JIOTTYCKAETCsl yUUTHIBATH 110 hopMyIie

Egm = 0.lpgh (5)
10.15 Ins  BbIpaboOTOK TiayOOKOro 3amoxeHus (cBbime 400 M) ropHOEe MAaBICHHE CIEAYET
OTIPENIENIATh C YI€TOM IUIACTHYECKOTO COCTOSIHUS TPYHTOB U IPYTHX CIIEIU(PUICCKUX SBICHHA.

HpI/I OTCYTCTBHUU HCO6XOI[I/IMI>IX JAaHHBIX JOIMYCKACTCA Ha HAYAJIbHBIX CTAAUAX IMPOCKTUPOBAHHUA
BLIpa6OTOK FHY60KOFO 3AJIOKCHUA OIPCACIIATH 'OPHOC HABJICHUC Ha OCHOBEC OIIbITA CTPOUTCIILCTBA
TYHHeHeﬁ B AHAJIOTUYHBIX HWHKCHCPHO-TCOJIOTMYCCKUX U TUAPOTCOJIOTHIYCCKUX YCIIOBHUAX.

10.16 B BbIpaboTKax TIIyOOKOTO 3aJI0KEHHSI, PACTIOJIOKEHHBIX B TIMHHUCTBIX U JPYTUX CIA0bIX
rpynTax ¢ J <4, oka3plBAlOIIMX 3HAYMTEIHLHOE PABHOMEPHOE JaBJCHHE HA KOHCTPYKIHUIO TYHHEJS,
Harpy3ky Ha O0JIeJKy CJeIyeT ONpeNesATh C yYETOM OXKHJAeMbIX CMELIEHUH I'pyHTa /10 yCTpOMcTBa
BpPEMEHHON Kpenu U TMOAATIMBOCTH 3TOM Kpemu B cooTBeTcTBUU ¢ TpeboBanusmu CIT 91.13330, a
TaKXe MOJAaTIINBOCTU CaMOM 00IENIKH.

10.17 Ilpu pacueTre 0OAETKM TOPHOE MABJIIEHHE HEOOXOAWMO OIPENENATh M0 XapaKTePUCTHKAM
TPYHTOB C YYeTOM YCIOBHM OKCIUTyaTaliu (M3MEHEHUs CBOMCTB MaccHBa TPYHTOB IIpH HUX
BOJIOHACHITIICHUN ).

10.18 Tlpu pacuere OOICIIOK HAMOPHBIX TYHHENICH, pPACIIOIaraeMbIX B BOJONPOHHUIIAEMBIX
TpyHTax, BKJIIOYEHHE B OJIHO COUETaHHE HATPy30K OT BHYTPEHHETO MaBJCHHS BOABI U HAPYKHOTO
JTABJICHHS TIOJI3EMHBIX BOJ HE JOIyCKAeTCs. B MCKIFOUMTENBHBIX CTyJasiX, KOTJa BO BCEX BO3MOMXKHBIX
(BKJTFOYAsi aBapUifHBIE) KCIUTYaTallUOHHBIX CUTYallUSX TapaHTUPOBAHO BCECTOPOHHEE PaBHOMEPHOE



Hapy>KHOE JaBJICHHE BOBI HETIOCPEACTBEHHO HAa O0JIENKY, JOIYCKASTCs BKJIIOYATh B OJHO COYETAHHE C
BHYTPCHHUM JOABJICHUCM MHWHUMAJIIBHOC 3HAYCHUC HAPYXHOIO [JaBJICHHUA MOA3CMHBIX BOIA C
K03 PUITMEHTOM HAIS)KHOCTHU 10 Harpy3Kam, paBHBIM 1.

10.19 /laBnenue moA3eMHBIX BOJ CIIEAYeT OMPENENATh MPU YCTAaHOBUBLIEMCS YPOBHE BOJBI B
BOJIOXPAHWIHILIE C YU€TOM CHUKEHUS AaBJICHUS MOA3EMHBIX BOJ MIPEAYCMOTPEHHBIMU JJIS 3THX IIeJiel
JPEHAXHBIMU YCTPOMCTBAMHU U LIEMEHTAIIMOHHBIMU 3aBECAMHU.

10.20 ITpu MIPOCKTUPOBAHUH TUAPOTEXHUIECKUX TYHHEJEH, pacroraraeMbIx B
MHOTOJICTHEMEP3JIbIX TPYHTaX, HEOOXOJAMMO YYHUTBHIBATh BJIHMSHAE W3MEHCHHUH TEMIIEPaTypHOTO
peXHMa TPYHTOB Ha UX HECYIYIO CIOCOOHOCTH, @ TAKXKE YCTOMYHUBOCTH U COMPOTUBIIIEMOCTh TPYHTOB
BHEIITHUM Harpy3Kam.

11 OcHOBHBIE MOJIOKEHHUS 110 pacyeTy 00/1eJI0K
11.1 O6penku ruapoTexHUUecKuX TyHHenel, cornacuHo CII 58.13330, ciegyeT paccunuThIBaTh 1O
METOAY NpeeNbHbIX COCTOSHUM:

10 HeCyIIel CIIOCOOHOCTH Ha IIPOYHOCTh M B HEOOXOAUMBIX CIy4asiX C IPOBEPKON yCTOWYMBOCTH
(opMBbI KOHCTPYKLIUHU (IIPEJEIIbHBIE COCTOSHUS IEPBON IPYIIIbI);

10 00pa30BaHUIO TPEIIMH (TPEHIMHOCTOMKOCTU), €CIH TPEUIMHBI HE IOMYCKAIOTCS, WU IO
PAaCKPBITUIO TPEILIMH, €CJIU PACKPBITHE UX JOMYCTUMO IO YCIOBHUSM JOJITOBEYHOCTH O0JICIKU TYHHETS,
COXpPaHHOCTH TPYHTOBOTO MacCHBa, a TakXKe MO 3HAYEHHUIO (PHIBTPALMOHHOTO pacxojia BOJABI W3
TyHHETS (MpeAeNbHbIE COCTOSHUS BTOPOU TPYIIIIHI).

11.2 Ceuenust o0AeNOK MO MPEAETbHBIM COCTOSIHHUSIM TEpPBOM M BTOPOW TIpyHH HEOOXOAMMO
paccumnthiBaTh B coorBeTcTBUU co CIT41.13330 u CII 16.13330.

11.3TIpu pacuerax CEUYCHHWI TYHHEJIBHBIX OOJEJIOK HEOOXOAMMO BBOIHTH CIIEAYIOIIHNE
KOA((DUIIUEHTBI:

K03()(DUIIMEHTHI HAEKHOCTH O HA3HAUYEHHIO COOPYXKEHHUS ¥y M COYETAHMN HArpy3oK i ,
npuHuMaeMsble cornacHo CII 58.13330;

KO3 ULIMEHT yCIOBUN pPaOOTHl ¥ , MPUHUMAEeMbI [JIsi OETOHHBIX, >KEIe300€TOHHBIX U
CTalIeXKENe300€TOHHBIX 001€I0K 110 Ta0JuIe 7, IIS CTaJbHBEIX 000JI04eK - 1o Tabiuie 8.

Tabnuua 7
Obnenkn KoaddunpeHT ycnoBuii paboTsl ‘Y, Ipu pacyere 1o
¢
HpeIeNbHBIM COCTOSHUSM
MEPBOM IPYIIbI BTOPOM FPyIIIBI
BeroHHbIe (B TOM 4ncie n3 HaOPHI3r-6eTOHA U MPECCOBAHHOTO OETOHA) 1,0 0,9 (0,75)
JKene3zo0eToHHBIE (B TOM YHCIIEC TPEABAPUTEILHO HAIPSKEHHBIE, U3 11 1,3(1,15)
apMHPOBAHHOTO HaOPHI3r-OETOHA U JKEJIe30TOPKPETHHIC)
Cranexene300eTOHHbIE (IIPH pacueTe Ha BHYTPEHHEE JaBJICHHE) 0,9 -

IIpumevanne - 3HaueHns KOA(QHIMEHTOB, yKa3aHHBIE B CKOOKaX, CllefyeT NPUHUMATh NpH Kod(QuIMeHTe ymensHOTO OTIopa
K_ <2000 H/em3 (200 krc/cm ¥ ), B IpyHTax, MOABEpXKEHHBIX cy(dO3WH, BBIIENAYMBAHAIO, 4 TAaKKe IPH THAPOKAPOGOHATHON
MIETTOYHOCTH BOABI-cpeabl MeHee (0,25 Mr-3KB/II.




Tabmuma 8

JlaBnenvie V9acTKu CTaTbHBIX 060I0UeK Koaddumuent ycnosuit paboTsl ¥, Ipu
COUYETAHUH HATPY30K
OCHOBHBIX 0COBBIX
BuyTtpennee IpsimbIe 0,75 (0,9) 1,0(1,1)
DacoHHBIE HIICMEHTHI (KOJICHA U Pa3BETBIICHHS ) 0,65 (0,75) 0,8 (0,9)
Hapyxnoe Bce yuacTku 0,75 0,9

[Ipumeuanus
1 3naueHust kodhduIMeHTa Y, , ykazaHHbIE B CKOOKaX, JOJDKHBI TPUHUMATHCS:

a) U1 KOMOMHUPOBAHHBIX 00JICJIOK ¢ HAPYKHBIM MOHOJIHUTHBIM KeJIe300€TOHOM (CTalIe)KeIe300C€TOHHBIX );
0) A1 KOMOMHUPOBAHHBIX 00/IENIOK ¢ HapY>KHBIM MOHOJIMTHBIM O€TOHOM IIPH OJTHOBPEMEHHOM BBIITOJHEHUH CIEAYIOMNX
YCIIOBHI:

P 015 107K,
P & IU_Epgﬁzgz (pcose +sh o),
Te Py - BHYTPEHHEE NaBlIeHHE BOJBI B HATIOPHOM TyHHere, MITa;

}Egz - KpaTJaiiliee pacCTOSHUE OT OCH TYHHENS IO MOBEPXHOCTH 3EMIIH, M;

# =0,7 - koo GUIMEHT TPEHHS TPYHTA 110 TPYHTY;
@ - YTOJI MEeX/IY HOPMAIBIO K MOBEPXHOCTH 3€MIIH M TOPU30HTOM, TPa;

K, - xoaddunment yaensHOro otmopa rpyuta, H/em? | onpesensiemsrit mo 11.13;
B) IIpH pacueTe Ha BHYTPEHHEE JIaBJICHUE, €CIIM OTIOP IPYHTA HE YYUTHIBACTCS.

2 IIpu ucnions3oBaHuH K03 UIMEHTA ¥, IO TaHHOU Tabnuie k03D (UIIMEHT coOYeTaHUI HarPY30K ¥, CICAyeT MPUHUMATh

paBHBIM 1.

11.4 Pacuer 06/1€7I0K 1O HECYIIEH CIOCOOHOCTH CJEAYyEeT BBIMIOJHATH HA BO3MOYKHBIE Hanbosee
HeONIaronpusITHBIE OCHOBHBIE U OCOOBIE COUETAaHUS PACUETHBIX HArPYy30K C MPUMEHEHHUEM PAacUETHBIX
XapaKTEPUCTUK MaTePUATIOB O0JICIIOK.

11.5 Pacuer 006a€m0K MO 00pa30BaHUIO M PACKPBITUIO TPEIIUH JIOJDKEH OCYIIECTBISITHCS Ha
OCHOBHBIE COYETaHHS HOPMATHUBHBIX HArpy30K Oe€3 ydyeTa THAPaBIMYECKOTO yaapa ¢ MpUMEHEHUEM
HOPMAaTUBHBIX XapaKTEPUCTUK MAaTEPHAIOB 001EIIOK.

11.6 Pacyer 00nenoK THAPOTEXHHYECKHX TYHHeENEH BCeX THIOB (BKJIIOYas (PacOHHBIE YaCTH
KOMOMHHUPOBAHHBIX OOJENIOK) CJeIyeT BBINOJHATE C Y4Y4€TOM OTIOpa TIpPyHTOB. MckimodeHus
JIOTIYCKalOTCS MPU PACIIONIOKEHUH TyHHENEH B ciaaObIX HEyCTOMYMBBIX IpyHTax. Ilpu pacnonosxeHun
TyHHeJIe Ha TIyOMHe MeHee TpeX [IuaMeTpoB (MPOJETOB) HAJA LISNBINOW CBOJA JaBJICHUE,
nepeaaBaeMoe Ha IPyHT OOJENKON TyHHeINs, He JOJDKHO IPEBBbIIATh JIaBIECHUS, OKa3blBAEMOro BCel
Maccol TpyHTa HaJ| TYHHEJIEM.

11.7 Pacyetsl 00JeNOK TUAPOTEXHUYECKHX TYHHEJIEW MOTYT BBIOJHATHCS METOAAMHU
CTPOUTENIbHOM MEXaHHKH, a TaKkK€ METOJaMH MEXaHUKU CIUIOIIHON cpenbl. B mocnmeanem ciydae
ClIelyeT HCIOJb30BaTh M3BECTHBIE UHCJICHHBIE METOABI, IIO3BOJISIOIIME YYECTh  CIOXKHOE
reoJIOTHYECKOe CTPOCHHE OCHOBAHUSI, aHU30TPOIHIO 1 HETMHEHbIE CBOMCTBA TPYHTOBBIX MaTepUaoB.

Pacuer HeoOxomumoO BBIMOIHATE B coorBeTcTBHMUA ¢ 10.4 m 10.5 Ha Kaxmoe W3 COYETAHUM
Harpy3ok. ClokeHHe 3MI0p YCWIMM OT OTJEIbHBIX HArpy3o0K sl MOJy4YeHUs CYMMAapHOM SIIOPbl HE
JIOITYCKAeTCsl.



11.8 beronnble 00AcNKM OE3HAMOPHBIX TYHHEJIEH CJIEAyeT pacCYMThIBATH HAa TPOYHOCTH B
OpPEINONIOKEeHHH 00pa3oBaHUS B O0JENKEe IUIACTHYECKUX IIAPHUPOB U TPOBEPSATh Ha
TPEUTMHOCTONKOCTH TI0 TIPEICTBHBIM COCTOSHHSIM BTOPOIA TPYIIIIHL.

11.9 IIpu pacuere 06/€10K O NPEAEIBHOMY COCTOSIHUIO BTOPOM TPYMIBI MPENEIbHYIO HIMPUHY
PacKpbITUsl TPEIIMH 00/1€]I0K HAlOPHBIX U Oe3HanopHbIX TyHHenel I u Il kinaccoB cienyer npuHUMaTh
no tabauue 9.

Tabauia 9
I'paguent IMpenenbHas MUPUHA PACKPBITHS TPEIIHH, MM, H3 YCIOBHUS
HAIopoB BOJIBI
B o0zienke
Ju JIOJITOBEYHOCTH OETOHA NPH TUIPOKapOOHATHO COXPaHHOCTH apMaTyphl IIPH CYMMAapHO# KOHLICHTPALUH
LIETIOYHOCTH BOJBI-CPE/IbI, MI-IKB/IT nonoB C1” u SO" mr/n
0,25 1 2 u bonee o 100 200 400-1000

HaHOpHLIe TYHHEJIU U HE3ATOIUIAEMBIC YaCTH 6€3HaH0pHLIX TyHHeJ’Ieﬁ Py HAJIMYXUU NOA3EMHBIX BO/JT

5 0,1 0,18 0,35 0,4 0,35 0,3
50 0,07 0,15 0,32 04 0,35 0,3
300 0,05 0,12 0,23 0,3 0,25 0,2

Hesaromuisemsie qacTu 0010k OE3HANOPHBIX TYHHENIEH IIPH OTCYTCTBUH OA3EMHBIX BOJ

- He orpannuunBaetcs 0,2 0,15 0,1

ITpumeuanus
1 Bomoii - cpezioit, ompeaensronieii JoJIroBeYHOCTh OETOHA U apMaTyphl B 00/ICITKE, SBIISIOTCS:

npu H; > H,; - Boma BHYTpH TyHHENS;
npu H; < H, - nonzemnas sona.

2 Jlnsa tynneneit 111, IV xiiaccoB mpeenbHble 3HaUCHUS PACKPBITUS TPELUH ClieyeT IPUHUMATh COOTBETCTBEHHO B 1,3 1 1,6 pasa
OOJNIBIIMMY, YeM 3HAa4YeHHUs, TPUBEICHHbIE B Tabnuie, HO He Goiee 0,5 MM.

11.10 I'pamuenT Hamopa g B 00jeiKax IPUHUMAIOT B 3aBHCHMOCTH OT Kod(duimenTa
¢unbTpanuK & rpyHTa:
Jg =1mpu & <1074 cm/c;
Ja = Hy —Hy .
k,  TpH ik »107= cwm/c,
rae 41y - BHyTpeHHUIi HATIOp BOJIBI, M;
H 41 - HanOp MOBEMHBIX BOJI, M;

'Eg,i: - TOJIIIIMHA O6,[[GJ'IKI/I, M.

B unrTepaie 1074 < k <1072 3Hauenne Jg ONPEACISIETCS UHTEPIIOIISALIUEN.

11.11 JIns 3aTomisieMbIX yacTel 00/1eI0K O€3HANOPHBIX TYHHEJIEH 10 YCIOBHUAM JIOJTOBEYHOCTH
0eTOHa M COXPAaHHOCTH apMaTyphl IMUPHUHA PACKPBITHS TPEIIMH HE OTPAHUIMBACTCSL.

11.12 Cratrueckue pacueTsl 0OAETOK CJEIyeT BBHIMONHATh C YY€TOM TPEUIMHOOOPa30BaHUS U
IUTACTHYECKUX JiepopMauii:




00/1esiki O€3HAMOPHBIX TYHHENEH U OMOPOKHEHHBIX HAMOPHBIX TyHHENEH MO MpeaeabHbIM
COCTOSIHUSIM TIE€PBOM W BTOPOM TPYII PACCUUTHIBAIOT C YYETOM XKECTKOCTH OETOHHOTO CEUeHHs Ipu

MOJIyJle YIIPyrocTH 6eToHa B KOHCTpyKimu & = 0,75y ;

00JICJIKM HAMMOPHBIX TYHHENECW Ha JKCIUTyaTallMOHHBIC HATPY3KH IO MPEISTbHBIM COCTOSHUSM
TIEpBOi IPYIIIBI PACCYUTHIBAIOT C YIETOM JKECTKOCTH apMaTypHOro cedenus £y = &,

[To mpenenbHBIM  COCTOSIHMSIM ~ BTOPOH TpyNmIbl OOJENKM HAMOPHBIX TYHHEJEH cleayer
pacCUMTHIBATH:

HETPELIUHOCTOMKHE - C yUETOM JKECTKOCTH apMaTypHOro cedeHus £ = &y ;

TPEIUHOCTONKHUE - C YUETOM KECTKOCTH OETOHHOro ceuenus npu & = 0,75y

11.13 Pacuer 0O0AenoKk TyHHENEH CieayeT BBIIOJIHATh C YYETOM B3aWMOJICHCTBHA HX C
TPYHTOBBIM MacCHBOM. JleOopManiOHHbIE CBOMCTBAa TPyHTa XapakTepH3YIOTCS KO3((PUIHEHTOM
yaensHOro oTmnopa o umm TpuBeneHHBIM (3((EeKTHBHEIM) MomyieM aehopManuu TpyHTa g u
ko3¢ ¢unmenrom Ilyaccona v . IlpuBeneHHblii Momynb AedopManuy HEOOXOJUMO OIPEICTSTH C
y4ETOM HEOJHOPOJHOCTH CBOWCTB TPYHTa OT €CTECTBEHHBIX M TEXHOTEHHBIX NMPHYUH (3aKpeTUiCHHE
TPYHTOB IEMEHTALWEH WM UHBIMH CIHOCO0AaMH, IMOSBICHHE HAapYIIEHHOH NMPOXOAKOI 30HBI U Jp.).
3Ha4YeHUs XapaKTEPUCTHUK TPYHTOB CJIEYET OMPEIENATh C YI€TOM UX CBOMCTB IPU BOJOHACHIIIICHUN HA
OCHOBaHHMH HATYPHBIX HCCIICIOBAHUI.

JlJ1sl HATTOPHBIX TYHHEJIEW KPYrOBOTO OYEPTaHMsI, PACIOJIAraeMbIX B OJHOPOIHBIX HU30TPOITHBIX
TpyHTaX, MOy AeopMaluy rpyHTa 4 M0mycKaeTcs onpeaensTh mo hopmysie
By = K (l+v), (6)
rne &y = £ry - xoadpummentT ynensHoro ormopa rpynra, H/cm
X - xoa(unment ormopa rpynta, H/em? |
e - HAPYXKHBIN paguyc 00ENKH, CM.

Jlnst TYHHETIeH, pacroaraéMblX B aHU30TPOIHBIX TPYHTaX ¢ OTHOLIEHHEM MoAayIel aedopmaruu
B pa3HbIX HanpasJieHUsX Oosee 1,4, pacyeTsl HEOOXOAMMO BBIMOIHATH C YU€TOM aHU30TPOIUH.

11.14 JTedopManmoHHbIe XapaKTEPUCTHKK TPYHTOB o mmn £, mus Tynmeneit I u 11 kmaccos
CIIeyeT ONPENENATh HAa XapaKTEPHBIX MH)KEHEPHO-T€OJOIMYECKMX Y4YacTKax MO JaHHBIM HATYpPHBIX
UCCIIEIOBaHUM, BBITTOJIHEHHBIX METOJIOM HAIlOPHBIX BIPAOOTOK, C TTOMOIIbIO YCTAHOBKU LIEHTPAIILHOTO
Harpyxenus: (YIIH) u mmnmmnanpudeckoro ruapasnudeckoro mrammna (L[I'MII), a taxke mrTammoB B
COUYETaHHH C CEICMOAKYCTUYECKMMH U ITPECCUOMETPUUYECKUMHU METOJAMH.

Just tynnenen Il m IV knaccoB HammeXUT IIpeayCMaTpUBaTh HATypHbIE HCCIIEIOBAHUS
CEHCMOAKyCTUYECKUMH M IPECCUOMETPUYECKUMHU MeToAaMM. JlomyckaeTcss Takke HCIIONIb30BaTh
3HaYeHUs (PU3UKO-MEXAHUUYECKUX XapaKTEPUCTHK I'PYHTOB, BBIBJICHHBIX MPHU NMPOXOIKE TyHHENEH B
AQHAJOTUYHBIX WHKEHEPHO-TEOJIOTHYECKUX YCIOBUIX.

11.15 JIns IIPOEKTUPOBAHUS TUAPOTEXHUYECKUX TYHHEJIEH, pacronaraeMbIx B
MHOTOJIETHEMEP3JIbIX ~ IPYHTaX, HEOOXOJUMO ONpeAeNsATh 3HAYeHHs  (U3NKO-MEXAaHUYECKUX
XapaKTEPUCTUK TPYHTOB B MEP3JIOM U TaJIOM COCTOSTHUSX.

11.16 Jlns npenBapHTENbHEIX PAcUETOB 3HAYEHHs KO(P(HUIMEHTOB yAeabHOro ormnopa &, mis
C1ab0TPEIMMHOBATHIX TPYHTOB JIOTTYCKAETCS OTIPEIETSATh 110 PUCYHKY 2 WIIM 110 aHAJIOTaM.



[Ipumeuanue - B oueHp cnaboTpemuHoBaThix rpyHTax J % 10, a Takke Hnpu KoMOaHHOBOM

IPOXOJIKE TYHHENS 3HaYeHus &5, MOMydEHHBIE 110 PUCYHKY 2, CIIEAYET yBeNuuuBaTh Ha 30%.
K., H/cw®
16000

14000 —4——4—} — ot L]

12000

10000 /

8000 7

6000 /
4000 S
L~

2000

“2463|n1214f

Pucynox 2 - I'pauk 3aBucumocty kodddunuenta £, ot kodrdunuenta kpenocty rpyara J
JUTSL TPEUIMHOBATHIX TPYHTOB

11.17 B pacuerax 00aenoK TyHHeNIEeH HEOOXOJUMO YUUTHIBATH COBMECTHYIO paboTy BpeMEHHOU
Kpenu ¢ 00J1eIKOM.

11.18 Tlpy Ha3HAYCHWM PACUYCTHON CXEMBI OOJCIIKM TYHHENS W TPYHTOBOTO MacCHBa CIIEAYyeT
YUUTHIBATh MOCIEI0BATEILHOCTh Pa3pabOoTKU TPyHTA U BO3BEICHHS SJIEMEHTOB 00IENIKH.

11.19Ilpn mapamienbHOM pAacIOIOKEHUH HECKOJBKHX TYHHEJeH B pacueTe OOJeNKH Ha
IPOYHOCTh HEOOXOAMMO YUYHMTHIBATh U3MEHEHHUS HANPSKEHHOTO COCTOSHUS U MPOYHOCTHBIX CBOMCTB
TPYHTOBOI'O MacCHBa, BbI3BAaHHBIX MPOXOJIKON COCEIHUX TYHHEIEH.

11.20 PacueT GETOHHBIX U KeIe300€TOHHBIX 00/IEJIOK TYHHEJIEH Ha TeMIIEpaTypHbIE BO3ICHCTBHS
clleflyeT BBINOJHATh IPU pacueTHOM paszHocTu TemnepaTyp Ooznee 30 °C c yderom HaOyxaHHs U
MO0JI3y4ecTu OeTOoHa.

11.21 Ilpu pacyere 0OAETOK HAMOPHBIX W OE3HAMOPHBIX TYHHEJEH MPOTHBOJABICHUE BOIBI B
1Bax OETOHUPOBAHMS U B CEUEHUAX MEX/Y LIBaMH OETOHUPOBAHUS HE YUUTHIBAETCS.

B CYXUuX " BOIAOHACBLIIMICHHBIX, MPAKTUYCCKU BOAOIPOHHUIACMBIX TPYHTAX C KOE)(I)(bI/IL[I/IeHTOM

dunprpamm £y =103 cm/c u Hamope MOA3EMHBIX BOJ, HE TIPEBHINIAIONIEM BHYTPEHHHI HATIOp
BOJIbI B TYHHEJE, 3Hau€HHE NPOTHBOAABICHMS TMOJ3EMHBIX BOJI Ha HETPEUIMHOCTONKHE O0O0eNnKu
F nomyckaercst onpeAensaTh no Gpopmyine

F= ':Hz' - jH}gk:'Tf,
roe - TpaaueHT Haropa B 06enke, onpeaensemsrit mo 11.10;
#f, - TONIMHA 0OIEITKY;

¥ - KO3 QUIMEHT Ha)KHOCTH 110 Harpy3Kam, IpuHUMaeMblil paBHbIM 0,9.



11.22 TonuuHy JIOTKA ¥ CTE€H TYHHEJSI, TIOJIBEPKEHHBIX BO3/ICHCTBHUIO BIEKOMBIX M B3BEIICHHBIX
HaCoOCOB, CJ'IGI[yeT Ha3HaydaTthb C y‘{eTOM BO3MOXKHOCTHU I/ICTI/IpaHI/ISI.

11.23 Ilpu npoeKTHPOBAHNN BHICOKOHATIOPHBIX BOJOCOPOCHBIX TYHHEJEH U UX 3aTBOPHBIX KamMep
HEOO0XOMMO IPOU3BOJUTH CIEAYIOIINE PACYEThl, CBS3aHHbIE C IPOTEKAHUEM BBICOKOCKOPOCTHOIO
IOTOKA:

110 00€CTIEUEeHNI0 KaBUTALIMOHHOM 0€30I1aCHOCTH COOPYKEHMS;

I10 ONPEJECICHUI0 TUAPOJUHAMUYECKUX HArpy30K, XapaKTEpU3yeMbIX 3HAYEHHEM OCPEIHEHHOM
TUIPOJMHAMUYECKON HAarpy3kd, CTAalMOHAPHBIX M HECTAUMOHAPHBIX NYJIbCUPYIOUIMX HArpy3oK,
CTENEeHH Pa3BUTHS KaBUTALMU IIPU 0OTEKaHUU TOTOKOM 3JIEMEHTOB KOHCTPYKLUN U 3aTBOPOB;

10 OU€HKE JTMHAMHUYCCKUX HaprI}KCHI/Iﬁ B DJIECMCHTAX KOHCTPYKIHHU,
3aTBOPOB U CTAJIbHBIX O6J'II/II_IOBOK 34aTBOPHBIX KaMCp Ha BLIHOCJIMBOCTD.

11.24 B HamnoOpHBIX TYHHEIAX, UMEIOIMX KPYIJIOE MONEPEedYHOE CEYeHHE, IPH OTHONICHHM
BHYTPEHHETO JaBleHUs K Kodpduumenty ymembHoro ormopa, &, £ 1/7 pacuer obumenku Ha
IMPOYHOCTL Ha ﬂeﬁCTBI/Ie BHYTPCHHCT'O AABJICHUA MOYXHO HC IMPOU3BOAWTH, TAK KaK OHO ITOJHOCTBLIO

BOCIIPUHUMAETCS TPYHTOM IIPU YCIOBHM COOJIOZCHUS TpeOOBaHUS JOCTATOUYHOCTH 3ariayOjeHUs
TYHHEJIS.

11.25 Cuiibl TpeHHS ¥ CICTUICHUS MEXIY TYHHEIBHON 00JCIIKOW U TPYHTOM CIICAYeT YYUTHIBATh
B CIy4yasX, KOrja MPOEKTOM MPeIyCMaTPUBAIOTCS MEPOIPHUATHS, OOECIEeUnBAIONINE HAJECKHbBIN
KOHTaKT o0Jenku ¢ TpyHTOM. [Ipu 3TOM mepenaBaeMble Ha TPYHT KacaTellbHbIC HAMPSHKEHUS HE
JOJIKHBI TIPEBBIIATH MIPe/IeTIbHbIC CABUTAIONINE HAPSHKEHUS 71l TPYHTA.

Pacuersl TyHHeNeH, pacmojiaraéMbIX B CKaJbHBIX W IOJYCKaJIbHBIX MAacCHBaX, OCIaO0JICHHBIX
CUCTEMAaMHU TpEILMH, CIIeIyeT, KaK MpaBUjo, IPOBOAUTH Ha 0a3e (pU3NUECKU HEIMHEWHBIX MoJEleH ¢
yueToM ¢akTopa BpeMEeHM (PEoJIOTMYECKHUX CBOMCTB IpyHTOB). B pacuerax TyHHenelr | kiacca

CCUCHUEM 60 M 2 u Ooiee HeO6XO,Z[I/IMO YUYUTHIBATDH JaHHBIC 00 U3MCHCHHHA
HaprDKeHHO-I[G(bOpMHpOBaHHOFO COCTOSIHHUA T'PYHTOBOI'O MaccCuBa, BBI3BAHHOTI'O
MMOCJICAOBATCIIBHOCTBIO ITPOXOIKHU BBIpa6OTKI/I 1 BO3BCACHUS 3JICMCHTOB 06,Z[GJ'IKI/I.

HpI/I OIM3KOM napajijyieJIbHOM PACIOJIOKCHUN HCCKOJIbKUX TYHHeHeﬁ B pacyeTe O6I[CJ'IKI/I Ha
IMPOYHOCTH HGO6XOI[I/IMO YUUTBIBATE HW3MCHCHUS HAIPSIKCHHOTO COCTOSAHUA, IMPOYHOCTHBIX H
,I[C(I)OpMaI_[I/IOHHBIX CBOICTB TPYHTOBOI'O MaCCHUBA, BbI3BBAHHLIC HpOXO,Z[KOfI COCCOAHUX TYHHeHeﬁ.

11.26 Ilpu pacuere 06/1e1KN TYHHENSI HA CEHCMUUECKUE BO3/IEHCTBHS JOMYCKAETCsl BO3MOXKHOCTh
BO3HHUKHOBEHHUSI MECTHBIX OCTaTOYHBIX JAe(opmanuii (TpelrH, CKOJIOB, CMEIIEHN), HE MPUBOIALINX K
oOpyIIeHHI0 YacTel 00JeNKM U HEe HapyIIAIOIMIKUX OOLIYI0 MPOYHOCTh U YCTOWYMBOCTh KOHCTPYKIIHH.
VYyacTku HapyuieHus 00AEIKU MOJIEKAT BOCCTAHOBJIEHUIO.



IMpuaoxenne A
(pexoMeHayeMoOe)

Pacuer 001es10k TyHHeJIeH 110 MpeeJIbHBIM COCTOSIHUSIM IePBOil rPyNIbI
NPH NpeJBapUTeIbHBIX pacuerax

A.1 Pacuer 0€TOHHBIX M KeJIe300eTOHHBIX 00/1€JI0K MPOU3BOJHLHOI0 0YePTAHUS

B pacueTHOll cxeme, Kak IIpaBWIO, MPEANOJIaraercsi, YTo Harpy3kd, B TOM YHCJIE U TOPHOE
JaBJICHUE, 3aJaHbl, @ OTIOpP TPYHTa OMpEENAeTCs KaK peaklus YIpyroro ocHoBaHus. Bo3MokHbIe
IpOCTEiIlINe pacyeTHbIe CXEMbl O0O0JIeIOK KaK CTEeP)KHEBBIX CHCTEM B YIPYrod cpeae c
OJIHOCTOPOHHUMHU CBSI3SIMM IT0Ka3aHbl HA pUCYHKE A. 1.
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Pucynok A.1 - PacueTHble cxeMbl 00/1€7I0K TYHHENEeH

Pacyer npoyHocTH clieyeT BBINOJHATH HAa PAacUETHbIE HArpy3KH (C ydyeToM Kod(h(UIMEHTOB
HAJIKHOCTH 110 Harpys3kam) B COOTBETCTBHM C TpeboBaHMsMU pazziena 10, :KecTKOCTb NMPUHUMATH B
cooTtBeTcTBUM € 11.12, K03 duimeHTs! 0TIIOpa IpyHTa - B cooTBeTCTBUM ¢ 11.13 11 11.16.



Pacuer ceuenuit 00menoKk © ompeneneHUe HEOOXOAWMMOW TUIOMIAJAM CEYCHHS apMaTyphl
A; cnemyer npoussoauts mo CIT 41.13330.

A.2 Pacuer craJsiekes1e300eTOHHBIX, KeJ1€300€TOHHbIX, APMHUPOBAHHBIX HAOPBI3r-0€TOHHBIX
H KeJIe30TOPKPETHBIX 00/1eJIOK HANOPHBIX TYHHeJell KPYroBOoro O4epTaHusi Ha HAYAJbHBIX
CTAAUSAX MPOEKTHPOBAHUSA

Ha HavanpHBIX CTagusAX IPOCKTUPOBAHUS pACYET HANOPHBIX TYHHEICH BBIIIOJIHACTCA 110
npuOIMKEHHBIM (OpMYyJIaM, KOTOpPBHIE YYHTHIBAIOT TOJBKO BHYTPEHHEE J[aBJICHHE, IMOCTOSHHOE B
Ipezeiax CCYCHHUs.

Inomas ceuenus pabodeii apmMaTypsl <5, cM<, Ha 1 cM IUIHHBI TyHHEJIS:

Ipu CO6J'IIO,I[€HI/II/I yCl10BUA
5 Ye KD.?"!' R.::

b, 2
i Tn'ogregs

92 (A.1)

onpenensieTcs mo popmyie

A = YnYie Fwili _ ﬂSSR}' _ KD.?'!-
5 ":r"cRS Rs ES , (A.z)
npu HecobmoaeHnn yciosus (1) - mo popmyne

4 = YYerwr _ Ay | Pehgn
5

v, R R, 1004,R, - (A3)

IA€ Puwi - PacUeTHOE BHYTPCHHEE NABIECHUE BOABI C YYETOM THAPABIMYECKOrO yJaapa B IEPHOL
HOPMAaJIBHOM dKcIutyaranuu, Mlla;

#gz - PACCTOSIHME OT IIENBITH CBOJIA TYHHENS JI0 HOBEPXHOCTH 3EMIIH, CM;
g
R;, Z; - pacueTHOE CONPOTHMBIEHHE apMaTypbl Ha PACTSHKEHHE M MOJAYJb YIPYTOCTH
apmarypsl, MIIa;
A - IIOmak ceueHus CTaNbHOM 0607104KH, M2, Ha | CM JUTHHBI TYHHES;
b 3 3
R, - pacuerHoe compoTHBIeHME cTalmbHOH oOomouxyu, mpuEMMaemoe To CIT 16.13330,
MIla;
X - ko3 duIMenT yaeapHOro oTHOpa rpyHTa, H/em= ;
£ - TIOTHOCTh TPYHTA, KI/CM- |
Ye, Fu, Vi - KOdhUIMEHTHI, TpUHUMaeMble cortacHo 11.3.

Ecu o gopmynam (A.2) wm (A.3) 4 < 0 (T.e. pacueTHol apmaTyphl He TpeOyeTcs W
BHYTPEHHEE J[aBJIEHUE BOJbI MOJHOCTHIO BOCIPUHUMAETCS TPYHTOM), CJleIyeT NMPUHUMATh 3HAYCHUE
A; o MHHUMAaTEHOMY TIPOLIEHTY apMUPOBaHHs COrnacHo 7.18.

A.3 Pacuer cTajgbHBIX 000/109¢eK KOMOMHHPOBAHHBIX 001€JIOK ¢ HAPYKHBIM MOHOJUTHBIM
0eToHOM

A.3.1 Mapku cramu JUisl CTaJbHBIX OOOJIOUYEK M KOJIeI| YKECTKOCTHU ClieAyeT MPUHUMATh IO
tabmuie A.l.



Tabmuma A.1

Mapka craim T'OCT Tonmuna 1UCTOBOrO Kareropus cranu npu pacueTHoi Temneparype i, °C
HpoKara, MM
¢ 2-40 -40 % ¢ 2 -50 -507% ¢ 2 -65
Cr3T'mec I'OCT 14637 10-30 5 - -
I'OCT 380
Cr5Tmie I'OCT 14637 10-30 2 - -
0912 I'OCT 19282 10-32 12 - -
0912C I'OCT 19282 10-60 12 13 15
10XCHI I'OCT 19282 10-40 12 13 15

IIpumeuanus
nn

1 3nak "- 03HA4acT, 4TO JaHHYIO MapKy CTalid IIpu yK&aHHOﬁ pacquHOﬁ TEMIIEPATYpPE NPUMEHATH HE CICAYET.
2 HpI/I HaJICKaleM TEXHUKO-39KOHOMHUYCCKOM 000CHOBaHUH JOITYCKA€TCA NPUMEHSATD CTaJIb APYIr'UX MapoK.

A.3.2 CranbHble 000JI0OUYKH CJIEIyeT pacCUUThIBATh HA JEMCTBUE BHYTPEHHETO JIaBJIECHUS BOJbI B
TYHHEJIE, HapYXHOTO JaBJIEHMs MOJA3EMHBIX BOJ, pacTBopa (IpU LIEMEHTAIMH) U CBEXKEYJI0)KEHHOTO
0eToHa ¢ y4eToM TeMIepaTypHbIX BO3JIEHCTBUH, a TaKXKe Ha JIelicTBUEe COOCTBEHHOTO Beca U Harpy3ok
OT MEXaHM3MOB IIpU MOHTaxke oOosouku. IIpu pacuere cTanbHBIX 000J0YEK JEHCTBUE TOPHOTO
JIaBJICHUS HE YYUTHIBAETCS.

Ko duureHt Hage:)kHOCTH 1O Harpy3ke Ff , KO3(hQUIMEHT HaJeKHOCTH IO Ha3HAuYEHHIO

COOpPYXKEHUS Yy U KO3(PPULMEHT YyCIOBUI pabOTHl e ClieAyeT MPUHUMATh COTJIACHO TPeOOBaHUIM
10.8 u 11.3.

[Tpumeuanue - 3HaueHHE KO PHUINEHTA YCIOBHI pabOThI *Ye IPUBEACHBI JUISl pacyeTa CTAIBHBIX
o0oJouek 0e3 yuera MEeCTHBIX HalpsKEeHUH.

A.3.3 PacueT Ha MPOYHOCTDH CTANBHBIX 000JI0YEK CIEAYET BBIMOIHITH 10 PopMyIie

2 2 Yo R
gl —g,o, taoi &
"f x -z z v, ( A.4)
MIPU ATOM HEOOXOUMO COOTIOATh YCIOBUS:
g, s Ry . O, iRT':
T ? T

rne Ty, Op- HOPMAJIbHBIC HANPSXKCHUA COOTBETCTBCHHO B IMOIICPEUYHOM M IPOJOJIBHOM CCUCHHUAX
o6onouxku, Mlla;
R - pacuetHOe conpotuBienue, Mlla, npuHuMaeMoe npu pacuerax Ha BHYTPEHHEE JTaBJICHHUE C
Ry
YHETOM OTNOpa TPYHTA PABHBIM ., & MPU PacueTax Ha BHYTPEHHEE JABICHHE 0e3 ydera ornopa

IPYHTA M HA HAPYXKHOE JaBJIeHHe - £y ;

R, , K, - pacderHBle CONMPOTHBIEHMS CTalM pAaCTSKEHHIO, CKaTwio, u3ruOy, MIla,

COOTBETCTBEHHO IO BPEMEHHOMY CONPOTHUBIICHHIO M IO MpeAeny TeKydecTd, npuHumMaemsie mo CII
16.13330;




Yy - KOOQPUIMEHT HAIEKHOCTHU JIJISl 3JIEMEHTOB KOHCTPYKIIMM, pacCUMTHIBAEMBIX Ha MPOYHOCTD
110 BPEMEHHOMY CONPOTHUBJIEHUIO, paBHBIN 1,3.

A.3.4 HopmanibHoe HanpspbkeHune oz, MIla, B IpoIOIBHBIX CEUEHUAX 000JIOUYKH OT BHYTPEHHETO
JABJICHUSI BOJIBI CIIETYET ONPEILNIATh 10 GopMysiam:

Puwitm t & Ky

14433100 K, (A5)

rae Fuwi - paCu€THOE BHYTPEHHEE JaBiieHUE BOAbl, MIIa;

o)

P - CPETHUAN painyc 000I0YKH, CM;
£ - TOJIIIITHA CTEHKH 00OJIOUKH, CM;
¢, - PACUCTHBIN PaHaIbHBIN 3a30p MEXKIY 000JI0UKOH U OETOHOM, CM;
K, - npuBeneHHbIil KOXpUIMERT yIeNbHOrO OTIopa rpyHTa, H/cm * | ompesensemsiii 10
dbopmyre

— =t (A.6)

¥ - HApY>KHBIH paguyc 6eTOHHOM 000iMBI, CM;
£y - monyns yrpyroctu 6etona, MIla;

8r 5433076 Ewilm

0) Ipu OTCYTCTBHH OTIIOpA TPYHTA I TIPU Fr ¢

_ Fwi'm

Chiara A7)

A.3.5 PacueTHblii paguanbHBIA 3a30p MeEXAYy OOOJOYKOM u OETOHOM oy , CM, CIeAyeT
OmpenensTh 1o hopmyiie
dy =dy tapy tag, (A.8)
rae @, , @2, @3 - COCTAaBIAIOIINE PAJUATBLHOTO 3a30pa COOTBETCTBEHHO OT TEMIIEPATYpPHBIX
BO3/ICIICTBUI, ycaIku O€TOHA U TION3Y4eCTH TPYHTA, CM.
CocTaBmsonIyto 3a30pa OT TeMIIepaTypHBIX BO3ACUCTBUN @y CIIEYET ONPEALISTh Mo (popmyIie

aq =156 100, (e, 20 ) (A.9)
I1€ fmax - HAaMOOMBIIAS TEMIIEpaTypa B TYHHEIE MPH 3al0JHUTENbHOM HeMeHTanuu, °C;

ﬁ]:]:]j_-ﬂ - MUHUMAJIbHAA TCMIICPATypa BOJAbI WK BO3J1yXa B TYHHCIIC, °C.

COCTaBJ'IHIOH_[I/IC 3a30pa OT yCaJdKu OcToHa y2 W TOJI3YYECTH TPYHTA @3, ONPEACIIEMBIC IIO
JaHHBIM HCCJ’IC)IOB&HPIIZ, CJICAYCT YUUTBIBATH TOJIBKO IIPHU PACUCTC HA 0coOBIe COUCTaHUS Harpys3ok.

I[J'ISI MMPEABAPUTCIIbHBIX PACYCTOB JOMMYCKACTCA MPUHUMATDH

@, =3 1074, . (A.10)

A.3.6 HopmansHoe HanpsbkeHue 7z, MIla, B IpogoJIbHBIX CeueHHsIX 000JIOUYKH OT HapY)KHOTO
JTaBJICHUSI CIIeIyeT ONPENENsITh 10 popMmye

Ty ==, (A.11)

e Fie- pacueTHOe Hapyx)Hoe naBienne, MlI1a.

A.3.7 HopmanbsHoe Hanpspkenue, MIla, B morepeyHoM cedyeHUH 000JI0YKH CIeYeT ONpeleNiTh:



OT TeMIIEPATYPHBIX BO3JICHCTBUM - 110 hopMyIie

g =252t (A.12)
rae f4 - pacueTHsll nepenajn remmneparyp, °C;
OT CTECHEHHSI MONEPEYHOM JedopMaIuu - o Gpopmyie

o, =030, (A.13)

A.3.8 PacueTHblil nepemnan remrepaTtyp i ClIenyeT onpenensaTh o GopMyiam:

[IpY MOBBILLIEHUHU TEMIIEPATYPBI
td = fmax b min (A.14)
MPYU TOHWKEHUH TEMITEPATYPHI
fd = fwin ~hmax (A.15)
rac zmax y frmjn - COOTBCTCTBCHHO HaI/I6OHBH_Ia$I U HauMCHbLIAA TEMIICpaTypa BOAbI HJIM BO3AYyXa B
tyHHene, °C;

£h wax , %b,min - COOTBETCTBEHHO HAMOOJIBINAS U HAMMCHBINAS TEMIIEpaTypa 000JI0YKH B TIEPUO/
oberonupoBanusi, °C.

A.3.9 MecTHbIe HaNPsHKEHHS, BO3HUKAIOIINE B CTAIBHOW 000JI0UKe Y pedep KECTKOCTH, a TaKKe
B MecTax Iepenoma (moj yriom He 6onee 10°), nonyckaercs He YUUTBIBATS.

A.3.10 Pacyer Ha ycTOMYMBOCTH CTAIILHON OOOJIOUKY MPH JACHCTBUN HAPYKHOTO JABICHUS F g ,
Mlla, cneayeT BBINOIHSTH 110 (popMyie

po ( YePar 7
we ¥, (A.16)
rae Pq - KpUTHYECKOE HapyxHOoe nasieHue, Mlla;
{ - koaduLMeHT, PUHUMAEMEIi1 110 Tabmue A.2.
Tabmuma A.2
Dot [ ERyy 05 0,75 1 15 2 2,5
I 1 0,9 0,8 0,6 0,5 04
Porfm
Ilpu R i cieyeT NpUHUMAaTh
u P (A17)
rae £y - HOpMaTHBHEBI TIpesen TekydecTn ctamm, MITa.
{
A.3.11 Kputndeckoe Hapy»HO€ JaBJ€HHE MPU OTCYTCTBUH KOJIEL KECTKOCTU U TPHU Fom (roe -

paccTosiHuEe MEXy KOJIbLIaMH, CM) CIEyeT ONpeAessaTh Mo rpadukam Ha pucyHke A.2. Paszpemaercs
TaK>Xe B 3TOM CJIy4ae BBIIOJHATh pacyeT Ha YCTOMYMBOCTH 110 CTaHJAPTHBIM ITporpamMmmaM Ha DBM.




P MITa (kie/em’) P MIa (KI'C."CM:} P MIa {xm’cuz}
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(Ryn - HOPMAaTUBHOE COINPOTUBIICHHUE 110 IIPEAEILy TeKyuecTH ctainu, Mlla;
4 - pacUETHBIN PaJUAJIbHBIN 3230p MEXAY CTEHKOW 000JI0UKH U OETOHOM, CM;
4 - CPEAHUN pasnyc 000JOYKH, CM; £- TONIIMHA CTEHKU 000JIOUYKH, CM)

Pucynok A.2 - 'paduky 3aBUCUMOCTU KPUTHYECKOTO HAPYIKHOTO JABIEHUS Fg OT OTHOCUTEILHOM
TOJILMHEI CTEHKH Ty f £

A.3.12 Kputnueckoe HapyKHOe AaBlieHHE P , Mlla, npu Hanuuuu Kojel )KEeCTKOCTU CIEAYeT

OTIpeACIIATh 10 (popmymam:
0,54 L £2

mpH P

| SR

i
= OS2E 1| (A.18)

F

— <05
npu- p

(A.19)

P R P

2
¢ 1 t 2
P = B —|—— + 0,092 — nﬁ[n—]]
L

rae ;- Mmomyns ynpyroctu cramu, MIla;

My - YUCJIO BOJIH, OOPa3yIOIIUXCs MPU CMATUHU 00OJIOUYKH, MOAOUpaeMoe TaKUM 00pa3oM, YTOOBI

2
m=1+ H_wf
Ty

A.3.13 Konbia ’K€CTKOCTH HAJJIEKHUT NMPOEKTHPOBATH MUHUMAIBHOIO MONEPEYHOTO CEHYEHMS C
IEJIbI0 YMEHBIIIEHUS Ta0APUTOB BHIJIOMKH.

MIOJIyYUTh MUHUMAJIbHOE 3HAaYEHUE Py ;

PexomeHayeTcs npenycMaTpuBaTh aHKEPOBKY KOJELl JKECTKOCTH B OeroHe. B cmyuwae
HEBO3MOKHOCTH aHKEPOBKM pacyeT KOJIblla YKECTKOCTH MPSMOYTOJIbHOIO MOMEPEYHOTO CEYEHUS
clIeZlyeT MPOU3BOAMTH 1O popMmyIie

Pwelstm |14 v 7r o |+ 2 s
SIS LR
v, A r,. e s (A.20)

¥
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rA€ ¥y - PACCTOSIHHE OT IIEHTPA TSHDKECTH CEUEHUs KOJIbIIa 10 HanboJiee yAaIeHHOTO BOJIOKHA, CM;

X - KO3 PULIHEHT, onpeaesieMblii 1o rpaduKy Ha pucyHke A.3 B 3aBUCUMOCTH OT 3HAUCHUI:
T?’!p'l-‘l'ﬂ

Frai = 3

v B 0002 L| + 2

LEer) he " .?";,.3.!-? X (A.21)
=i

¥ =
rel
pwefsrmrr’:"'n

1
Yo Es A
7y, A, J, - COOTBETCTBEHHO pajMyC IIEHTPAIBHON OCH, CM, IUIOIIA/b, CM 2, 1 MOMEHT MHEPIHH

(A.22)

cdy

TIOTIEPEUHOT0 CEUEHHs KOMbIIA C IIPHCOETHHEHHBIM HOsACKOM JIuHOH {5 = L36.frpf t1, cm4;

ap = 0,0025x, - gauaneHOE OTCTYIUICHHE pafnyca KOJIbIA OT TEOPETHIECKOTO.
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Pucynok A.3 - I'paduk 3aBUCUMOCTH KOOPDUITUECHTA X OT Fpgf IPU @pgf = COMSL



puioxenune b
(pexoMeHayeMoOe)

Pacuyer 001€/10K TyHHeJI€H 10 NpeeJbHBIM COCTOSHUSM BTOPO# IPyNnbl
NPH NpeABapUTEbLHBIX pacyeTax

b.1 Pacuer 0eTOHHBIX U KeJ1e300€eTOHHBIX 00/1€JI0K IPOU3BOJILHOI0 OYePTAHUS
Pacuer cienyeT BBIMONHATH HA OCHOBHOE COYETAHHE HOPMATUBHBIX HArPy30K B COOTBETCTBUH C
paznenamu 10 u 11 ¢ yderom koaddunueHta oTmopa rpyHTa, >KECTKOCTh CEUEHHUS MPUHHUMAETCS
coryiacHo 11.12.

[To mony4yeHHbIM ycunusM (M3rudaromuii MOMEHT U HOpMaJlbHas cujla) HEOOXOAUMO BBITIOJIHUTD
pacueT 1mo 0Opa3zo0BaHUIO U PACKPHITHIO TPELIHH.

TpemuHocTolKNE 00A€IKH, MPOEKTUPYEMbIE MJI1 YCJIOBUM, oTBedaromux 7.15, cruenyer
npoBepsATh o CIT 41.13330.

Bb.2 Pacyer TpemMHOCTOMKNX OETOHHBIX U KeJ1e300eTOHHBIX 00/1eJ1I0K HANIOPHBIX TYHHeJIel
KPYIrOBOI'0 04ePTAHUS HA HAYAJIbHBIX CTAAUAX NPOEKTHPOBAHUS

TomuuHay 06eaKU A , CM, CIeLyeT BBIYUCIATE 10 (OpMyJIaM:

pu KoddQHIIenTe ynenpHoro oTnopa rpyara £, < 2000 H/em?
f Fum £y

14 3% (7R 2
Ry

.32;:=

, (B.1)

rae Fuwin - HOPMAaTUBHOE BHYTpPEHHEE aBieHue Bojbl, MlIa;
- MOLynb yIIpyrocTu MaTeprana o61eNIKH, IpruHuMaeMblit pasabiv 0,7 &5, MITa;

Ry - HODMATUBHOE CONPOTHBIICHME MaTepHaia 00/IeIKU Ha pacTsukeHue, npuauMaemoe 1o CIT
63.13330 B cooTBeTCTBHU C KitaccoMm Oetona, MlIla;

£ - KOO PUIHMEHT apMUPOBAHUS CEUCHMUS;

B OYEHb CTa00TPEIIMHOBATHIX TPyHTAX TIpH L4 > 2000 H/cm?

b = G"(Pwm _Kngj'
ko 30
YoRys |1+ [+ Kyt (B.2)
hin

rie £=0,2510"%y, Bye 1g( 0,05, +10) |

B.3 Pacyer TpeluMHOCTOMKHMX 00/1€/10K U3 HAOPBI3r-0eTOHA Ha BHENIHee JaBJICHHE
TonmuAy HeCyIUX 00ENOK U3 HabpBI3r-0eToHa % , M, CJe/lyeT oNpeaeaTh 1o hopMyIie

By = 035a | (B.3)

rae £gzn- HOPMaTUBHOE 3HAYEHUE BEPTUKAIILHOIO TOpHOro gasyeHus (cMm. 10.12), MITa.

[Ipu cniennanbHOM OOOCHOBAaHMM JIOIYCKAeTCsl OMNpPEAENsATh TOPHOE JaBJICHHE W3 YCIOBHS
00BeMa BO3MOYKHOTO BbIBaJla MEKy aHKEpaMH;

P e - OCTATOYHOE TUAPOCTATHUECKOE JABICHUE BOJbI C YUETOM CHW)KEHMS YPOBHS IOJ3EMHBIX
BOJI IPSHAKHBIMU MJTU IpYTUMHU Meporpustusimu, Mlla;



Ry - HOPMATUBHOE COMPOTUBJIEHUE HAOPBI3T-0ETOHA Ha OCEBOE PACTSIKEHUE TIPH MPOEKTHOM
KJ1acce O€TOHa, OIpeAeieMOM 10 IPOYHOCTH Ha pacTsbkeHue, Mlla;
¥z - KO3 (HUIMEHT ycIoBUI pabOThI, MPUHIUMAEMBI PaBHBIM JJISI apMUPOBAHHOW 00aenku - 1,
JUTSL HeapMHUpOBaHHOM - 0,6;
@ - I11ar aHKEpOB B MPOJIOJBHOM U IONEPEYHOM HAIpaBJICHUAX, IPUHUMAEMbI HAUMEHBLINM (HO
He MeHee | M) UCXO/s U3 YCIOBHIA:

a) 00pazoBaHUs TPYHTOBOTO CBO/JIA - IO popMyIie
a =i ‘kbgﬂ(fa +o) (B.4)
£
rie fa = #g *i5 - nnuna ankepos, m;
%51 - rTyOMHA HAPYIIEHHOM 30HBI, M (cM. 10.12);
fgl - r1yOuHa 3a/IeTIKK aHKEPOB 32 MPeIeibl HAPYIICHHOU 30HbI, TpuHUMaemas paBHoit 0,5-0,7 m;
& - mposet BeIpaOOTKH, M;

€ - CLEINIEHWE TIpyHTa, I[PUHUMAEMOE€ II0 JaHHBIM HATypHBIX HCCIENOBaHUM; Ul
TIpeBapUTENbHBIX PACUeTOB AoMyckaercs npuauMats ¢ = 0,037 MIla;

ky - xoodpuument, pasHbli 0,2-0,25 mns Bepabotok 1 ¢opmbl ceuenus u 0,25-0,3 - mns
ocTaJbHBIX (OpM ceueHus (cM. pUCyHOK 1);

0) yCTOMYMBOCTH TPYHTOB MEXKY aHKepaMH - 1o Gpopmyie

4= !, s
3 Egan : (b.5)
B) IIPOYHOCTH 3aKPEILICHUS aHKepa - 1o (GopmMyIie
a = N
pghy (b.6)

rne Vg - Hecymas crocoGHOCTH aHKepa, paBHAs JUIS JKEE300ETOHHBIX AHKEPOB TPOYHOCTH CTEPIKHS
aHKepa Ha pa3pbIB, VI OCTATBHBIX aHkepos - 80-100 kH;
£ - IIOTHOCTh TPYHTA, KI/CM- .

b.4 Pacuer mMpUHBI PACKPBITHS TPelIMH B 0€TOHHBIX 00/eJIKaX HANOPHBIX TYHHeJei
KPYTOBOI'O O4epTaHusA

[IlupuHa pacKpBITUS TPEIIUH &gp; , MM, B OETOHHBIX O0JIENIKAX TYHHEIS, TIPEAyCMAaTPHBAEMBIX B
OJIHOPOJHBIX TPEIIMHOBATBIX TPYHTaX WM JIPYIHX IPYHTAaX, YKPEIUICHHBIX I[EMEHTAIMEH, T0JDKHA
ONPENENATLCA 10 hOopMyIIe

_ Pin
@gpg = 100c 4, K— (B.7)

u]

= 0,28 + 625 Zmin

Ceore £1
rie i .

B.5 Pacuer mMpPUHBI PACKpPBITHS TPEeUIMH B KeJe300eTOHHBIX 00JeJKaxX HANOPHBIX H
0e3HaNlOPHBIX TYHHeJIeH

upuHy pacKpbITUsT TpPEIIMH @ery , MM, B IKEJIE300€TOHHBIX 00J€lKaX HAMOPHBIX H
0e3HaNOPHBIX TYHHEJIEH CIIeTyeT pacCUUTHIBATH MO (popmyIie



Tz 790
.. =ofn =507 204 _100u)-/d
ore E.S , (B8)
rae o - K03 puuueHT, yauThIBaOMUI BIMSHUE TPEIIMHOBATOCTH CKAJIBHOTO IPYHTA, CJIOKEHHOTO U3

6I0KOB, M TIPHHEMAEMBII B 3aBHCHMOCTH OT MOyIs TpemmuoBatoctd #;: o =1npu M; 25, a =2

npu M J *1.B uHrepnaie | LM J %5 3HaueHHs o MIPUHUMAIOTCS UHTEPIIOJSLHEH;

& - k0> PUIEEnT, NPUHNUMAEMBIH IS EHTPATbHO- U BHELEHTPEHHO PACTAHYTBIX JIEMEHTOB -
1,2, 11 BHEIICHTPEHHO CKAThIX U M3rH0AEMBIX JIEMEHTOB - 1,

# - k03P PUIIUEHT, NPUHUMAEMBIH paBHBIM IIPH CTEPKHEBOW apmarype IepuoJIUYeCKOro
npodwis - 1, mpu rmaakoi apmarype - 1,4,

7 ; - HAIPsDKCHUE B PACTIHYTOW apMaType 0e3 ydeTa CONMpPOTUBIICHUS OETOHA PACTSIHYTON 30HBI
ceuenms, Mlla;

T:0 - HAUAQIbHOE pACTSATHBAIOIICE HANpPSOKEHHWE B apMmarype oT HaOyxaHwsi OeToHa: s
KOHCTPYKIUH, HaXoaumxcs B Boae, T sn = 20 Mlla; ayist KOHCTpyKIMi, MOABEP>KEHHBIX JJIUTEILHOMY
BBICBIXaHHIO, B TOM YHCJIC BO BpEMs CTPOUTEIBCTBA, T = 0;

ﬂ.ﬁ

B - k0> PUIIMEHT apMUPOBAHKS CEUECHHS, IPUHUMAEMBI paBHBIM * ~ B » HO HE 6onee 0,02
(3mech ;- HEOOX0MMMAas IIOMAAb CEYEHHS ApMATYPhI, OIIpeeNsieMas COrIACHO MPUIOKEHUIO A UK
IIpUHUMaeMasi B COOTBETCTBHH € 7.18);

& - IMaMeTp CTepKHEU apMaTypbl, MM.

Hanpsokenus B pactanyToii apmarype <, Mlla, cnenyet onpenensts no ¢popmynam:

JUIA M3ru0aeMbIX JICMEHTOB

5
1‘1 Z (59)
AJI OCHTPAJIBHO PpAaCTAHYTBIX 3JICMCHTOB

T4, (5.10)
AJI1 BHCOHCHTPCHHO PACTAHYTBIX U BHCHCHTPECHHO CKATBIX 3JICMCHTOB
Ny(e; £2)
|:|' = —_
s Az (B.11)

rne My, N, - HopMaTuBHBIE M3rHOAIOIMI MOMEHT U NPOIOJILHOE YCHIINE COOTBETCTBEHHO;

Z -IJIeY0 BHYTPEHHEH mapbl CWI, NPUHUMAEMOE [0 pe3ynbTaTaM pacuera CeYeHHs Ha
IIPOYHOCTD.

OmnpenensieMasi pacdeToM IIUPHUHA PACKPBITUS TPEIIMH JO0JDKHA ObITh He Oosiee 3HAYEHUH,
IPUBEIECHHBIX B Tabmue 9.

[Ipumeuanue - B popmyne (b.11) 3nak "+" npuHHMaeTcss MpH BHELUEHTPEHHOM pPACTSKEHUH,
3HaK "-" - IpU BHELIEHTPEHHOM C)KaTHH.



Ipuioxkenue B
(pexoMeHayeMoOe)

Pacuer (l)I/IJILTpaIII/IOHHOFO pacxoaa BOALI U3 HAIIOPHOTO TYHHEJISA

B.1 JlomyctuMocTh (DHIBTPAIIMOHHOTO pacxoja BOAbI & , 5i/c X cM, OTHeceHHOro k 10 M
Pa3HOCTH BHYTPEHHETO ¥ BHEIIHEr0 HAllOPOB BOJIbI, HAAJIEKUT OMPEENIATh Mo (popmyrie

0= T 1 — < Caan 277, - 1077
+
Kopeore %M : (B.1)

creirore

rae . - K0OOQOHUIMEHT BOJONPOHMIAEMOCTH TPEIMH B 00JeKe (Pacxo BOJIbI, SYEN gepe3 1 cm
TPEIMHBI, IPH FPATUEHTE HAIIOPa, paBHOM 1), onpenessieMblid o Gopmyrie
S
Kove = @ope s (B.2)
Mape - KOJUYECTBO TPEIIMH B OOJeNKe: OCTOHHOW #g, = U,0628r, ; sxenezoberonHol
u = 27, G
[ .
l'i ]
H - koahDHUITMEHT apMUPOBAHUS CEUEHUST 00ICIKH;
& - IMaMeTp apMaTypbl, CM;
¥ - HAPY)KHBIA PaIyC 00JICIKH, CM;
i - Ko pumeHT GpuabTpauu rpyHTa, CM/C;
M £ - MOnynb (pOpMBI, XapaKTEPU3YIOMINH TEOMETPHUECKOE COOTHOIICHHE MEXIY JIEMEHTaMU

30HBI (QUIBTPAIIMH U OTIPEICNIAEMBbIH 110 hopmyIie
2w

M =
s
, (B.3)

Fa

P - panuyc obnacTu (pUIBTPALMU, IPUHUMAEMBIN 110 OIBITHBIM JAHHBIM, & IIPU UX OTCYTCTBUU -
PaBHBIM JIBOITHOM TI1yOHHE 3aJI05KEHUSI TYHHEIS, CM;

{!adm - JIONyCKaeMoe 3HaueHHe (UIBTPAIMOHHOTO pacXxojia BOJBI, OTHECEHHOE K €IMHUIIE
pa3sHOCTM  BHYTPEHHEr0 W  HApy)XHOTO  JaBJIEHUH W  ONpEeNesieMoe Ha  OCHOBaHUU
TEXHUKO-KOHOMHMYECKUX pacdyeToB. [l MpenBapUTENIbHBIX pacueToB JOMYCKAeTCsl MPUHUMATh:
{(agm =1 1/c Ha 1000 M2 TOBepXHOCTH TyHHeNs Ha Kaxable 10 M pa3sHOCTH HAMOPOB - TPH Pa3HOCTH

BHYTPEHHETO M HapykHoro Haropos 100 M 1 MeHee; Cagmot 0,3 10 0,5 1/c Ha 1000 M2 MOBEpXHOCTH

TyHHETSl Ha Kaxzaple 10 M pa3HOCTH HAMOPOB - MPHU PAa3HOCTH BHYTPEHHETO M HAPYKHOTO HAMIOPOB
csoie 100 M.

B.2 AGcomoTHoe 3HaueHHe (PUIBTPALIMOHHOTO PACX0a BOABI M3 TYHHENS adm *, J1/C, clepyer
OTIpeNIeNsATh 10 hopmyIie
_ L(H i H a )

Qabs - 10 , (B4)

rae /- IJIuHa TYHHEeIs, CM.

* Tekcr HAOKYMCHTA COOTBCTCTBYCT OPUTHUHAITY. - HpI/IMC‘-IaHI/IC HM3TOTOBUTENSA 0a3bl JaHHBIX.

B.3 Ina cHwkeHus (UIBTPALIMOHHOTO Pacxoja BOJAbI M3 TYHHENS CIenyeT IMpelycMaTpUBaTh
NPUMEHEHHUE CIEUUANbHBIX TOKPHITUA HAa OCHOBE TOJUMEPHBIX BSKYIIMX  MaTepHalioB,
YKPENUTEIbHYIO LIEMEHTALUIO U IPYTUE KOHCTPYKTUBHBIE MEPOIIPUSITHS.



Hpuiaoxenne I
(cmpaBo4Hoe)

OcHoBHbIE OyKBEeHHbIE 0003HAYCHUSI
OcHOBHbIE XapaKTEePUCTUKH IPYHTOB

i - KOO PHUIUECHT KPETIOCTH;
4 - KO3 QHIUEHT OTIIOPA;
X, - KOO QHUIUEHT YACITEHOTO OTIOPA;
5 5 - K03 GHUIMEHT QHUIBTPALNH;
Eg - MOZyJb JiehopMarui;
" - ko3 dumuent [lyaccona;
© - K&XyLIHCs yroil BHYTPEHHETO TPEHHUS;
o - CIICTUICHHE TPYHTA;
a - IUIOTHOCTh TPYHTA;
Mg - MOJyJTb TPEIMHOBATOCTH;
Egam - HOPMaTUBHOE BEPTUKAJIBHOE FOPHOE aBJICHHE;
Zgm - HOPMATUBHOE TOPH30HTAIBHOE TOPHOE JaBJICHHE;
}gg - BBICOTA CBOJIa OOPYIICHUS;
b 2 - MIPOJIET CBOJIA OOPYILICHHUS;
}gql - NTyOWHA HapYIIEHHOM 30HEI;
}ggz - BBICOTA TOJIIIY I'PYHTA HaJ| TYHHEJEM.
Harpy31m u B03HeﬁCTBHﬂ, YCHJIUA OT HUX
XapakTepucTHKa MaTePHAJIOB
B, - MOZyJIb YIIPYTOCTH OOIENKH;
B, - MOZlyJIb YIIPYTOCTH OETOHA;
B, - MOyJIb YIIPYTOCTH apMaTyphbl;
R - pacueTHOE COMPOTHBIEHHE APMATYPHI PACTIKEHHIO;
R}m - HOPMaTUBHOE CONPOTHBIICHUE TI0 MPEACITY TEKy4eCTH CTalIH;
R,, R, - PpAacyeTHOE CONPOTHBICHHE CTAILHOH 06O0JIOYKH PACTSHKEHUIO, CIKATHIO U U3rH0y COOTBETCTBEHHO 110 BPEMEHHOMY
CONPOTHBIIEHHIO H TIO MPEEITY TEKYyIECTH;
R - HOPMaTUBHOE CONPOTHBIICHUE OETOHA PaCTSHKEHUIO;

REJE - paC4€THOC CONMPOTUBIICHUEC Ha6pBISF'6CTOHa OCEBOMY PACTAKEHUIO,



s - paC4€THOC COIMPOTUBJICHUEC PACTAKCHUIO CTCPIKHS aHKEpPaA.

I'eomeTpuYecKkne XapaKTepUCTUKH

p - BBICOTa BBIPAOOTKH;

b - IpoJteT (IIKMpHUHA) BEIPAOOTKHY;

e - TOJIIIIMHA OOICIIKH;

fy - TOJIIIMHA TIOKPBITHS HaOPHI3r-6eToHa;
r - BHYTPEHHHH pagiyc 00/enKy;

-. HApYXXHBII pajuyc 00/eNKH;

Fa

P - cpexHHI paguyc 000JI0YKY;

y - paanyc LEHTPaIbHOMN OCH;

: - TOJIIIMHA CTAILHOW 000JI0UKH;

A, - IJIOIA/b CEYECHUS apMaTyphl;

A - pabouasi BEICOTa CCUCHUS,

a, - paccTOsIHUE OT PaBHOACHCTBYIOIICH YCHUIIMI B CKAaTON apMaType A0 ONMKalIeii rpaHu CCUCHUS;

2, 2, - paccTosIHUE OT IIEHTPA TSHKECTH IUIOLIAN CEUYSHHSI COOTBETCTBCHHO PACTSIHYTOH U CXKAaTOM apMaTyphl
JI0 TIPOJOIBHOM CHUJIBL;

L - K09 GHUIMEHT apMHUPOBAHUS CEUCHHS;

d - TMaMeTp aHKepa;

A, - IJIOILAAb;

A - IJIOIIAAb CEYCHHUS CTATLHON 000JI0UKH;

J, - MOMEHT WHEPIIHH TIOTIEPEYHOTO CEUEHHS KOJIbIIA C MTPUCOEANHEHHBIM TTOSICKOM.

Kox¢ppuumenrsi

vy - K09 GUIMEHT HaZIeKHOCTH 110 Harpy3Kam;

Py - K09 GHUIMEHT HaTeKHOCTH 10 HA3HAYCHHUIO COOPYIKESHHUS;

¥ - KOO QHUIUEHT COUETaHUI HArpy30K;

¥, - KOO QHUIUEHT YCIOBUH pabOTHL.



