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T'ocynapcrBennsiit komuter CCCP CrpouTesbHbIe HOPMBI M IPaBHIIA CHulI 2.06.09-88
110 JIEJIaM CTPOMTENNBCTBA TyHnuenn B3amen
(T"'occrpoii CCCP) THJIPOTEXHUYECKHE CH 238-73

HacTosmue HOpPMBI pacmpoCTpaHSAIOTCS Ha IPOEKTHUPOBAHUE BHOBb
CTPOSIIIUXCS W PEKOHCTPYHUPYEMBIX  THIAPOTEXHHYECKHX  TYHHEJEH,
BXOISIIUX B COCTaB THAPOIIEKTPOCTAHINH, MEIHNOPATHBHBIX CHUCTEM H
CHCTEM BOJJOCHAOKEHUSI.

[Ipy npoeKkTUpOBaHNK APYTHX aHAJIOTMYHBIX 110 HA3HAYCHUIO ITOJI3EMHBIX
COOPYKEHHH JOITyCKAeTCs TMOJIB30BaThC TPEOOBAHUSIMH HACTOSIINX HOPM.

[Ipr mpoeKTHpPOBaHNWU THAPOTEXHUYECKUX TYHHENEH, pacmojaraeMbIX B
0COOBIX yCJIOBHSIX (B CECMHYECKUX paiioHax, B pailoHax pacrpocTpaHEeHUs
BEYHOMEP3JIBIX TPYHTOB M Jp.), CJIEAyeT COOJIIOAATh JONOJIHUTEIbHBIC
TpeOOBaHUS, TNPEABABISIEMbIE K TaKUM TYHHEISIM COOTBETCTBYIOUINMH
HOPMAaTHBHBIMH JOKYMEHTAMHU.

OcHOBHBbIC OyKBEHHBIC O0O3HAYCHHS U HMHICKCHI K HHM, IPUHSTHIC B
Hactosumx HopMax corigacHo CT COB 1565-79, a raxke Qopmynsl,
HamcaHUue KOTOPBIX H3MEHWIOCH B CBSI3U C MEPEBOIOM B €IMHUIIEI MexTy-
HapoHoU cucteMbl (CH), mpuBeIeHbI B CIPABOYHBIX MPHIIOKEHUAX 4 1 5.

1. O01He moJI0KEHUS

1.1. Knaccel THIpPOTEXHHUECKUX TYyHHENEH, BXOIAIIMX B COCTaB
COOPY)KEHUH THAPOIIEKTPOCTAHIUN U MEJIMOPATUBHBIX CHUCTEM, JOJKHBI
ycraHaBnmuBaThcsi B cootBerctBun co CHull 1I-50-74. Kiaccer
THAPOTEXHUIECKUX TyHHEJIEH, MpeIHa3HauYeHHBIX TS CHCTEM
BOJIOCHA0XKEHHSI, JIOJDKHBI COOTBETCTBOBATh KATCTOPUSAM  HAJEKHOCTH
noaauu Bojbl, yctanaBiuBaembiM CHull 2.04.02-84.

1.2. B 3aBUCMMOCTH OT Ha3HAYE€HHUs] THAPOTEXHUYECKHE TYHHEIU
MTOIPa3ACISIIOTCA Ha!

OCHOBHBIE, TpEIHA3HAYEHHBIE ISl TOCTOSIHHOTO MPOIYCKa BOJBI MPHU
SKCIUTyaTallud THAPOIJIEKTPOCTAHIUI, MEIMOPATUBHBIX CHUCTEM U CHUCTEM
BOJIOCHA0KEHMS;




BTOPOCTCIICHHBIC, NPEAHA3HAYCHHBLIC [UIA HNEPHUOJUYECKOT0 IMPOITyCKa
BOAbl (A7 ONOPOXXKHEHWS M IPOMBIBA BOJOEMOB M  BOJIOBOJIOB,
BOJOCOPOCHBIC TYHHEJH), 32 MCKIFOUYCHHEM TOJIOBHBIX YYaCTKOB TYHHEJNCH
JI0 3aTBOPOB, KOTOPBIE OTHOCATCS K OCHOBHBIM COOPYKEHUSIM;

BPEMCHHBIC, TIPEAHA3HAYCHHbLIC [Jid MPpOoIyCKa BOJAbI B TIE€PUOJ
CTPOUTEJBCTBA WIIM PEMOHTA THIPOTEXHUUECKUX COOPYKEHUI.

[Ipu mpoeKkTHPOBaHUH KPYITHBIX THIPOY3JIOB CTPOUTENBHBIE TYHHEIH CO
CPOKOM OKCIUTyaTallid CBBIIIE 5 JIeT JIOIMyCKaeTcs OTHOCUTh K
BTOPOCTCIICHHBIM COOPYKCHUAM.

[Ipy mnpoeKTHpOBaHWM TYHHENEH OCHOBHOIO WIJIM BTOPOCTEIEHHOTO
Ha3HAYCHHUs JOJDKHA OBITh PACCMOTPEHA BO3MOXKHOCTH HCIIOJIB30BaHHUS HX
IS IPOITYCKa BOZBI B IIEPUOA CTPOUTEIHCTBA BOAOIIOANIOPHBIX COOPYKEHHUH.

1.3. B 3aBUCHUMOCTH OT THAPABINYECKOTO PEXUMa T'MIPOTEXHHUECKUE
TYHHEJTH NOAPA3ACISAI0TCS Ha:

HaIropHble, paboTarlue IpH H30BITOYHOM BHYTPEHHEM JABJICHUH BOMBI
10 CPaBHEHUIO C aTMOC(EPHBIM;

Oe3HarnopHbIe, padOTAOIIKE TIPH HEMOJIHOM HAIIOJIHEHUH BOJIOM.

B TUIPOTEXHUYECKHX TYHHENSX JMAOMYCKAeTCS IMEPEMEHHBIH pPEXUM
paboTel TpH OOECIeYeHWH IIOCTENEHHOTO TMepexoAa M3 Oe3HAIOpHOTOo
pexxnMa B HAIOpPHBIH M Ha000poT. B sTOM ciydae mpoekTHOe permieHue
JIOJDKHO OBITH 000CHOBAHO JIaHHBIMU J1A00PAaTOPHBIX HCCIIETOBAHUM.

1.4. OcHOBHBIE TEXHHYECKHE DELICHUs IPOEKTOB HOBBIX U
PEKOHCTPYKLMU CYLIECTBYIOIINX TUIPOTEXHUYECKHX TYHHENeH (THIpaBiv-
YeCKHH peXUM paboThl, IIyOMHY 3aJI0)KEHHS, PACIOJIOKCHUE B IUIaHE H
NPOJOJBHOM IMpoQHIIE, MONEPEeYHOE CEUSHNE, TUIl OOJICNIKA U Jp.) CIIEAYeT
NPUHAMATh HA OCHOBE CPABHECHHS TCXHHUKO-DKOHOMHYECKHX IMOKa3aTe JIeiH
BapUAaHTOB C Yy4eToM oOOIeidl KOMIIOHOBKH COOPYXKCHHH THIpOy3Jia,
MEIHOPATUBHONW CHUCTEMBI HWJIM CHCTEMBl BOJOCHAOXEHWs, YCIOBHH HX
OKCITyaTallivi, Ha3Ha4YCHHA TYHHECSA, HaME4YaC€MbIX crmoco0oB u CpPOKOB
CTPOUTEJIBHBIX paboT, TomorpadMuecKux, HHKEHEPHO-T€OJOIHYECKUX,
THAPOTCONIOTHYECKUX, KIMMATHYECKUX MW JIPYTHX YCIOBHH  paioHa
CTPOMTEICTBA.

YTBepKJICHBI Cpok
Buecenbt MOCTAHOBJICHHEM BBEJICHUS
MHUHHCTEPCTBOM SHEPTETUKH H T'ocynapcrennoro komutera CCCP B JICHCTBUE
anekrpupukanuun CCCP T10 JIeJIaM CTPOUTENILCTBA 1 nrons 1985 .
ot 14 HosiOps 1984 r. Ne 188

BrIOpaHHBI BapHaHT NPOEKTHOTO pEIIeHUs] JO0JDKEH OOecleunBaTh
MIPOYHOCTb, YCTOHYMUBOCTD, AOJTOBEYHOCTh U 3KOHOMHYHOCTH COOPYXKEHHUS,
BO3MOXKHOCTh ~MEXaHHM3aLMH W HWHIYCTPHAIM3ALUHM CTPOUTENBHBIX U
PEMOHTHBIX PabOT, ONTHMAJILHBIE IKCILTyaTal[MOHHbIE KaueCcTBa TyHHEJICH.

1.5. B npoexTax OCHOBHBIX ruapoTexHuueckux TyHHeneil I u II xnaccos
JOIDKHAa  TPENyCMaTpUBAaThCS  yCTAaHOBKA  KOHTPOJIBHO-W3MEPUTEIbHON
anmapaTypel Ui TIPOBEACHWsA HATypHbIX HaOmoneHWH 3a paboroi
COOPYEHHsI B POLIECCE CTPOUTEIBCTBA U B MEPUOJ €T0 IKCIUTyaTallUH, IS
OLIEHKH COCTOSIHMSI OONENKH TYHHENs, OKPY)KaloIero €ero TIpyHTa,
THIPABINYECKOTO U (QHIBTPALIMOHHOTO PEKIMOB.

2. Tpacca u nonepeyHoe CeYEHUe TYHHENS

2.1. Tlpm mOpOEKTUPOBAHMH TPACCHl THUAPOTEXHUYECKOTO TYHHEISI
HAUIOKUT 1O BO3MOXXHOCTH H30eraTh y4acTKOB, HAaxOJSIIUXCA B
HEOJATONPUATHBIX I COOPY)KCHUS TYHHEIS WH)KECHEPHO-TEOIIOTUICCKUX H
THIPOTEOJIOTHIECKUX YCIOBUSIX (3HAUUTENbHBIC TEKTOHUYECKHAE HApyIICHHS,
Ta30BBIICIICHHSI, TPUTOK TOJ3EMHBIX BOJ, OIOJ3HM, KapCThl) a TakKkKe
YYaCTKOB,  XapaKTCPU3YIONIUXCSA  HEOJArONpPUATHBIMH  CAHUTAPHBIMH
YCIOBHUSIMA (CKOTOMOTHIIBHUKY, KJIA0UIIIA, CBAJIKH, OIS (DHIIETPAITUH).

2.2. Tpacca TyHHeNs HODKHA OBITH MPSIMOJWHEHHON W MHUHUMAIBHON
JUMHBL. HempsmonnHelHy0 Tpaccy AOMyCKaeTcs NPHHHMATh B CIIydasX,
KOTJJa O3TO  BBI3BIBACTCS  TPEOOBAHMSAMH  KOMIIOHOBKM  THAPOY3Ja,




HEOOXOUMOCTBIO OTKPBITHS JOMOJHHUTEIBHBIX 3a00€B WM OOCCIeUYCHUS
JOCTaTOYHOW TIIyOMHBI 3aJI0KEHUSI TYHHENsS, a TakXKe Korja HeoOXoanMmo
n30eKaTh PACIONIOKEHHUS TYHHEISI B HEOJArOoNpHATHBIX — YCIOBHUSX,
yKa3aHHBIX B 1I. 2.1.

2.3. Tlo Bceil /uyiMHE HAMOPHOTO TYHHENS TOJ| MIEIBITOW CBOJAA JOJDKEH
ObITh OOecmieueH 3amnac nasienus He meHee 0,02 MIla (0,2 KFC/CMz).

2.4. YTuBl mMOBOpPOTa TPAcCHl TYHHENS B IUIAHE NPH CKOPOCTH ITOTOKA
Bobl 1o 10 M/c cnenyer npuHumath He Gosiee 60°, a paauychl 3aKpyrieHHN
— He MEHee CyMMapHOI LIMPHHBI IISATH MPOJIETOB (JMaMETPOB) TYHHENs B
CBETy. YBEIHUYCHUE YyIila IOBOPOTA U YMEHBIIEHHE pajiyca 3aKpyTJIeHuUs 110
CPaBHEHHWIO C TPUBEACHHBIMHU, a TaKXKe MOIyCKaeMble HX 3HAYCHUS TpH
CKOPOCTH TMOTOKa BOJbI cBbile 10 M/c HEOOXOAMMO NPUHMMATH Ha
OCHOBaHHH J1a0OPATOPHBIX HCCIIEAOBAHUM.

HavanbHblil 1 KOHIEBONM YYacTKHM KpPUBOJIMHEMHOM Tpacchl TyHHeNeH
clelyeT MNpeayCMaTpUBaTh MPSIMOJUMHEHHBIMU JUIMHOM, PaBHOM HpOJIETY
(mnametpy) BBIpaOOTKH, HO HE MEHEE 6 M.

2.5. ®opMbI TIONIEPEYHBIX CEUYCHUI Oe3HANMOPHBIX TyHHEIeH (uepT. 1), a
TaK)Ke COOTHOILCHNE UX Pa3MEPOB CIIEAyeT IPUHUMATS 110 Tabu. 1.

Tabauna 1
Dopma
MOTIEPEYHOTO Koapdurpent CoOOTHOIIEHHUS Pa3MEPOB CEUCHHUS
CCUCHUSI KpEroCTH TPYyHTOB |
TYHHEJIS (1o ITpoToABsSKOHOBY) /b ro/b /b r4/b
I =8 0,71 | 0,1-0,15 - -
1I 8>f>2 0,5 [ 0,1-0,15 - -
101 4>f>2 0,25 | 0,1-0,25 1-9 -
v f<2 05 [ 01-0,15 [ 1-15|1-1,5

I[Ipumeuanus: 1. JJannsie Taba. 1 otHocsTest kK cootHowenuto h/b = 1. Tlpu
KoniebaHNuH YPOBHS BOABI B TyHHee cBbiuie 0,3/ nomyckaercst mpuumarh h/b > 1.

2. B MecTax CONpsDKEHHs JIOTKA CO CTEHAMM TYHHENs J0IyCKaeTcsl He YCTpauBaTh
3aKpyTJIeHUH (ByTOB).
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UYepr. 1. DopMBI TONEPEUHBIX CEUCHUH OE3HAIOPHBIX TYHHEIICH B CBETY

IlonepeuHoe ceueHHe KpPYroBOro OYEpTaHUA CIEAyeT NPUHUMATh JUIS
Oe3HANOpHBIX TYHHEJEH, NMPOXOAAIINX B TPYHTAX, Pa3BHBAIOIINX T'OpHOE
JIaBJICHNE, HECUMMETPUYHOE OTHOCHTEIBHO BEPTUKAIBHONH OCH CEUYCHUS, B
HaOyXaroluX rPyHTAax, a TAKXKe IPH BEICOKOM HAIOPE MOA3EMHBIX BOJ.

IMpn HamexameM OOOCHOBaHWHU JOIyCKAaeTCS IPHUHUMATH JpYrue
(hOpMBI IOTIEPEYHOT0 CeYeHHsI OE3HATIOPHBIX TYHHEJEH.

2.6. IlomepeuHoe cedeHNE HANOPHBIX TYHHENECH CleQyeT NPHHUMATHh
KPYroBOro od4epTaHus. B yCTOWYMBBIX CIabOTPENIMHOBATHIX CKaJbHBIX
TpyHTax JOMYyCKaeTcsi IpUHHMAaTh HEKPYroBOE€ OYEepTaHHE HAIOPHOIO
TyHHens (cM. 4yepT. 1, dopmsl I, II, IV), ecn npu 3TOM ynoBIeTBOpSIIOTCS
YCIIOBUSI TPOYHOCTH OOJICIIKH.



IIpumeuanue. CreneHs (MOAYNb) TPEIIMHOBATOCTH CKaIbHBIX TPYHTOB
onpeznenstoT B coorserctBuu co CHull 11-16-76.

2.7. PazMeppl NONEPEUYHOIO CEUEHUsS] TYHHENEH CIEAyeT ONpelessaTh Ha
OCHOBaHMU THIPABINIECKUX U TEXHUKO-3KOHOMUYECKUX PAacueTOB.

Ha HauvanpHBIX CcTagusAxX NPOEKTUPOBAHUS AuaMeTp (WIH MPOJIET)
TyHHEJNS JAO0NYyCKaeTcsl MpUHUMATh OoT 2 10 6 M — depe3 0,5 M, cBbIE 6 M —
yepe3 1 M AJIUHBL

B ciydae mepeMEeHHOrO THMAPABIMYECKOTO PEKUMA M TPH CKOPOCTSIX
BOJIbI B TYHHeIe cBblle 10 M/C pa3mMepbl MONEepPEeYHOro ceueHus: Heo0OX0IMMO
YTOUHATH Ha OCHOBAaHHMHM JIA0OPATOPHBIX HCCIIEIOBAaHMH C YYETOM OIIbITa
SKCIUTyaTallK TYHHENEH, HaXOSIIUXCS B aHAJIOTHYHBIX YCIOBHSX.

2.8. BpicoTy BO3AYIIHOTO MPOCTPAHCTBA HAJ YPOBHEM BOIBI B
0E3HANlOPHOM TYHHEJIE TMPH YCTaHOBMBLIEMCSI JIBIDKEHWH [OTOKAa CO
ckopocTbio 10 10 M/c cienyer npuHUMATh 1O THAPABIMYECKOMY pacyeTy, HO
He MeHee 0,07 BBICOTHI TYHHEIS B CBETY U He MeHee 40 cM.

IIpu ckopocTax TedeHus: BOABI B TyHHENIE cBbIme 10 M/c JOCTaTOYHOCTH
YKa3aHHOTO BO3JYIIHOT'O IIPOCTPAHCTBA JIOJDKHA OBITH 000CHOBaHA JaHHBIMU
71a00paTOPHBIX MCCIICTOBAHUM.

2.9. MuHuMasbHbIEe pa3Mephl MONEPEYHOTO CEUEHUS! TUAPOTEXHUUYECKUX
TYHHEJIEH B CBETy HEOOXOAMMO MNPHHUMATh C Y4YETOM BO3MOKHOCTH
pasmenieHust 00OpYyZOBaHMS, KOMMYHHKAIMH, HPOIYCKAa CTPOUTENbHBIX
MEeXaHU3MOB M coOmonenust tpeboBanuii "IIpaBun OGe3omacHocTH mIpU
CTPOUTEIHCTBE TOJ3EMHBIX THIPOTEXHUYECKUX coopyKeHuit",
yrBepkaeHHbIX [ 'ocroprexnamzopom CCCP u Munsuepro CCCP.

2.10. Ecnu ruapoTeXHUYECKUi TyHHENb pacloyiaraeTcsi B BEUHOMEP3JIbIX
TPYHTax, TO HPH MPOYHX PABHBIX YCIOBHUSX B IPOEKTE CIEAYET NPUHUMAThH
TYHHEJb C HAIIOPHBIM PEKUMOM PaOOTHI.

3. Marepuainsl 1J1s1 KOHCTPYKIHUW TYHHEJIEH

3.1. beron u apMaTypa Al OETOHHBIX M KeJe300€TOHHBIX KOHCTPYKIUI
TyHHeJel (00erKa, HopTajibl U Jp.) JOJDKHBI yIOBJIETBOPITH TPeOOBaHUIM
CHullI 11-56-77, CHulI 2.03.01-84 u Hacrosimiero pasaena.

3.2. Kiaccel 6eToHa TIO TIPOYHOCTH Ha CXKATHE JOJDKHBI Ha3HAYATHCS HE
HIDKE JJ1S1 KOHCTPYKITHIA:

MOHOJIUTHBIX OCTOHHBIX U JKEJIE300€TOHHBIX ...... B15
COOPHBIX JKETC300CTOHHBIX. ......veenveeereerreneneeeeneens B30
HAOPBIBT-0CTOHHBIX ....cevveeeieneieneeenieeneeeneesneenseeneas B25

IIpn Hamexamem O0OOCHOBaHMH [IONyCKAaeTCs TNPHMEHEHHEe OeToHa
0oJiee HM3KHMX KJIACCOB CO CIIEUHAJIbHBIMHU J100aBKaMH, YJIy4YIIAIOMIUMH €ro
CBOWCTBA, a TakKe OCTOHOB HAa AJTYHHUTOBOM M JPYTHUX CAMOHAIPATAIOIINX
LIEMCHTaX.

Bospact (cpox TBepaeHus) O€TOHa, OTBEYAIOIIMH €ro Kiaccy II0o
NPOYHOCTH HAa C)KaTMe MW OCEBOE pacTsDKeHHEe M MapkaM 110
BOJJOHETIPOHULIAEMOCTH M MOPO30CTOHMKOCTH, NpPUHUMAETCsl paBHbIM 180
masaM. Ecii M3BeCTHBI CcpokHM (DaKTHUECKOTO 3arpyKeHUs KOHCTPYKITHH,
CrocoOBl WX BO3BEIEHUS, yCIOBHS TBEpACHUS OeTOHA, BHUI U KadecTBO
MIPUMEHAEMOr0 ILIEMEHTa, IOIyCKAEeTCs YCTAaHABJIMBATh KJIACC M MapKy
GeToHa B MHOM BO3pacTe.

3.3. [lpr Ha3HaUeHWHM KJacca W MapKu OeToHa OOIEeNOK TYHHE,
pacrioiaraeMoro B BEYHOMEP3JIBIX TpPyHTaX, HEOOXOAMMO YYHTHIBATH
BO3MOXKHOCTh MEPUOJMYECKOTO (CE30HHOI0) 3aMOPaKMBAaHHS U OTTaWBaHUS
GeroHa.

3.4. Kmaccel HaOpe3r-0€TOHA ¥ TOpPKpeTa CIeAyeT Ha3HadaTh II0
MIPOYHOCTH Ha OCEBOE pacTshKeHue He Hike B, 2,4. 3HaueHns HOpMaTHBHBIX
M PACUETHBIX CONPOTHBJICHUH HaOpBI3r-0ETOHA W TOPKpPETa JIOJDKHBI
MIPUHUMATHCS, KaK U Uit 0eTOHOB, B coorBeTcTBHM co CHull 2.03.01-84.



Mopynmu ynpyroctu HaOpbI3r-0eToHa M TOpKpeTra Ui KiaccoB B, 2,4,
B, 2,8, B, 3,2 HEoOX0IMMO NPUHUMATH PABHBIMH COOTBETCTBEHHO 3,25-104,
3,6:10% 1 3,9-10* MITa (3,32:10°, 3,67-10° u 3,98-10° krc/cm?).

3.5. IlpounoctHble M aeOPMALMOHHBIE XapaKTEPUCTUKHA MOHOJHUTHO-
MIPECCOBAHHOTO OETOHA CIIeyeT Ha3Ha4yaTh M0 JAHHBIM SKCIIEPUMEHTAIBHbBIX
HCCIIEOBAaHHH.

3.6. Ins rUAPOTEXHUUYECKUX TYHHEJNEW cielyeT NPUMEHATh ropsyeka-
TaHyI0 apMaTypHYIO CTalb Ieproauueckoro npoduist kiaacco A-1I u A-I11.

PacueTHBIE CONPOTHBICHUS apMaTypHOM CTalIM JUIA JKeJe300€TOHA W
AHKEPHOM KpeIu JOJDKHBI COOTBeTCTBOBATh TpeboBanusm CHull I1-56-77.

3.7. Mapku cranu Jjisl CTaIbHBIX 000JI04eK KOMOMHUPOBAHHBIX 001EJI0K
HEOOXO0MMO NPUHHUMATh COTIIACHO 00s3aTeIbHOMY IPHIIOKEHHIO 1.

PacueTHple  CONIPOTHMBIEHHS TNPOKAaTHOW CTald W MAaTEpUaIbl,
MIPUMEHSEMbIE Ul CBApKH CTAIBHBIX KOHCTPYKLMH, ClleAyeT NPUHUMATh
coryacHo CHulI I1-23-81.

3.8. OOpmenku (WM TIOKPHITHS) THUAPOTEXHWYECKUMX TYHHENEH ¢
MOBBIIIEHHOW KAaBUTAMOHHON CTOWKOCTBIO M CTOMKOCTBIO K HCTHPAHHUIO
HEOOXOJMMO MPEIyCMaTPUBATh U3 BBICOKOIIPOYHBIX OETOHOB CO CIIEIHAIBbHO
NoA00OpaHHBIM COCTaBOM. JlomyckaeTcsi Takke MPUMEHEHHE CHEelHalIbHBIX
0eTOHOB (JIATEKCHOTO U APYrHX OETOHOB Ha OCHOBE IOJMMEPHBIX BSDKYIINX)
¥ TIOKPBITHH (IOJTMMEPPaCcTBOPOB, OJAMEPMACTHK).

4. KoHCTpyKLIHSI TYHHEJIEH

OO0111e KOHCTPYKTHBHBIE TPEOOBaHUS

4.1. Tlpu mPOEKTUPOBAHUN THUAPOTEXHUIESCKAX TYHHENEH MOJDKHA OBITH
MIPEAYCMOTPEHA BO3MOKHOCTh MX ONOPOXKHEHUS HA BCEM MPOTSKEHUH UL
OCMOTpa U PEMOHTA.

Jomyckaercss He mpegyCcMaTpUBaTh OMOPOKHEHUS HAadallbHBIX YYaCTKOB
TyHHeJEH 10 3aTBOPOB. JTiHA 3THX yJaCTKOB JOJDKHA OBITh MHHUMAIIEHOM.

4.2. Bxompl M BBIXOABI THAPOTEXHUYECKUX TyHHENEH IOJKHBI OBITh
odopmileHBI B BHAE TIOPTAOB, KOTOPBIE CIEAYEeT pa3Mellarh TaKUM
00pa3oM, 4YTOOBI €CTECTBEHHOE paBHOBECHE CKJIOHOB penbeda ObLIo
HapyIIeHO MHHUMAJIBHO.

B ceiicmuyeckux pailoHax MOpTaibl HE JIOJKHBI BBIXOJUTH 32 MPEIEIbl
CKJIOHA. HpH 9TOM KOHCTPYKIUH NOPTAJIOB HAJJICKUT NPHUHUMATL MPOCTHIX
reoMeTpUYECcKUX GopM.

Pasmepel W KOHKpETHBIE TI'eOMETpHYecKHe (POPMBI NPOTOYHOH YaCTH
MOPTAIBHBIX YYaCTKOB CIIEIYET ONpPEAEIATh pPacueTaMH WM NPUHUMATh Ha
OCHOBaHMH J1a00PaTOPHBIX THAPABIMYECKUX UCCICIOBAHUI.

4.3. Tlpu BXOze B TyHHEIb JOJDKHBI OBITH NMPETyCMOTPEHBI YCTPOWCTBA,
HCKJIIOYAIONINE TONaJaHNue B TYHHEJNb IUIABAIONINX M JIPYTUX MOCTOPOHHHUX
MIPEIMETOB.

Ha BonompueMHukax mHDOABOIALIMX TYHHENIEH THUAPOIEKTPOCTAHLUI
o0s13aTeNnbHa YyCTaHOBKA COPOY/IEPKUBAIOIINX PEIIETOK.

4.4. Ha BBIXOAHBIX TOpTaja cJIEOyeT IpeayCMaTpUBaTh YCTPOWCTBO
0e3HanopHbIX TU(QY30pOB, TPAMIUIMHOB HWIIM HAMOPHBIX IUPPY30pOB,
paclIupArOIUXCA B IJIaHE U YMCHBIIAIOIUXCS 110 BBICOTE ()1.]'[51 YMCHBIICHUA
pa3MbIBAOLIETO AEHCTBUS BOJHOTO IIOTOKA), a TaKKe aHKEPHBIX 3yObeB ¢
LEMEHTale TpyHTa (VI TPEAOTBPALICHUS MOAMBIBA  BBIXOJHBIX
TIOPTAJIOB).

BbixogHble mOpTaNBl CIEAYET KOHCTPYHPOBATH C YYETOM BO3MOKHOI'O
pa3MbIBa OCHOBaHHSI COOPYXEHHS, Pyclla PEKH U €€ MPOTUBOMIOJIOKHOIO
Oepera.

4.5. Ilpn MpOeKTUPOBAHUU THIPOTEXHUUECKUX TYHHEIEH NOJDKHBI OBITH
MPEAYCMOTPEHbl BO3AYXOMNOJABOJAIINE YCTPOHCTBA MAJi1 NIPEAOTBpALECHUS
BO3MO)KHOT'O 00pa3oBaHMs BaKyyMa B TyHHEJIE.



4.6. Cnenyer MpeaycMaTpUBaTh BO3MOYKHOCTh yI0OHOTO
TPaHCIOPTHPOBAHUS B TUAPOTEXHWYCCKHE TYHHEIH MAaTEpHajoOB H
000py/I0BaHusI, @ TAKXKE TIEPCOHAIA, BBIMOIHSIIOMIETO PEMOHTHBIC PabOTHI.

Jnst TyHHenei, MOIBOISIIUX BOAY K TUAPOTYPOMHAM WIIM HACOCaM,
Cle[yeT MpeaycMaTpUBaTh BO3MOXKHOCTh THIPABIUYECKON MPOMBIBKH
MaJBIMH TIOIMYCKaMH BOJBI JII OYUCTKH HX OT MEIIKOTO CTPOUTEIHLHOTO
Mycopa.

Tynnenu 0e3 o61enKu

4.7. Be3HamopHBIE TYHHEIH, a TAaK)Ke HAIIOPHBIC TYHHENIN IPH TIIyOWHE IX
3aJI0KCHUsI HE MEHEe IOJIOBHHBI BEJMYMHY BHYTPEHHETrO Hamopa BOIBI (B
MeTpax), NPOXOJsIIHe B CIa0OTPEIIMHOBATHIX CKAJIBHBIX HEPa3MbIBAEMbIX
rpyHTax (BKJIIOYas MaTepuaj 3aloJHCHUS TPEUIMH) WIH B BEYHOMEP3IBIX
CKAIBHBIX TPYHTaX, HE TEPSAIOUINX YCTOMYMBOCTH TPH HW3MEHEHHUH
TEMIIepaTypPHOTO PeXnuMa, CIeayeT MPOSKTUPOBATh 0e3 00XETIKH.

4.8. Tlpu ckopoctu TeueHus BoAbl cBbimie 10 M/C TIpPOEKTHpPOBaHHE
TyHHeJeH 0e3 00JIeNKH JODKHO OBITh 00OCHOBAHO JaHHBIMU JIA0OPATOPHBIX
WCCIIEIOBAaHNHA C YYETOM THIPAaBIMYECKUX YCIOBHHA pPaOOTHI TYHHENS H
COCTOSIHUS CKaJIbHBIX TPYHTOB.

4.9. Jlns yaydmieHWsl TUAPaBIMYECKOTO PEXMMa M YCIOBUH peBH3HMN
TyHHEJEeH 0e3 OOJeNKH ClIeAyeT, KaK MPaBHIO, MPOCKTHPOBATh TYHHEIH C
IUIOCKAM OETOHHBIM JIOTKOM.

4.10. HavyanpHBII ¥ KOHIIEBOW y4YacCTKH HEOOJIHMIIOBAHHOTO (HAIIOPHOTO
WM Oe3HANOPHOr0) TYHHENS JOJDKHBI NpeaycMaTpUBaThCcs ¢ OOAEIKON Ha
JUIMHE, paBHOM NpoJieTy (InaMeTpy) BEIpabOTKH, HO HE MeHee 6 M.

4.11. logBonsamme TYHHENH (WA UX YYaCTKH) 0€3 0OMEeNKH, B KOTOPHIX
MOXET HapyIIUTbCS YCTOWYHMBOCTH OT/AEIBHBIX OJOKOB MM YYacCTKOB
CKaJIbHOTO MAacCHBa, JIOJDKHBI B OTHX MECTaX 3aKpeIUISIThCS aHKepamMH Ha
LIEMCHTHOM pAacTBOpPE W HAOpBI3r-OeTOHOM. B JIOTKE TyHHENs IOKHBI
TIpelyCMaTPUBAThCS CIICIHAIbHBIC JJOBYIIKH JJIsl OTCIOMBILETOCS TPYHTA.

4.12. Ilpu TpPOEKTHPOBAaHWU TyHHeNeH ©Oe3 00HeTKH IOKHO
npeyCMaTPUBAThCS KOHTYPHOE B3pBIBAHUE 3apAfOB JJIS  YMCHBIICHUS
IIEPOXOBATOCTU TOBEPXHOCTH TYHHEIIS.

OO6naenku TyHHENIEH

4.13. O0nenky THAPOTEXHUUECKUX TyHHEIICH MOApa3/eNsioTCs Ha:

BEIpaBHUBaOIIWEe  (HeHecymme),  oOecreyuBaromupe  yIIydIIeHHe
THIPABINYECKUX XapaKTEPUCTHK TYHHENA, a TakXkKe MPeJOTBpPaIleHHs
BBIBETPUBAHUS U Pa3MbIBa IPYHTOB;

Hecylye, 00ecleunBaonIe BOCIPUSITHE HArPY30K B CTPOUTEIBHBIA U
9KCIUTYaTallMOHHBIA TIEPHOMBI, & TAaKKEe YIOBIECTBOPSIOIINE TPEOOBAHUSM,
MIPEABSBISEMBIM K BEIPDABHUBAIOLIUM O0JIEIIKaM.

4.14. BelpaBHuBaromme OOJCIKHA CICAyeT MPeIyCcMaTpUBaTh U3
MOHOJIUTHOTO O€TOHa Wi HaOpbI3r-0eToHa.

Jomyckaercsi TpUMEHSTh BBIPABHUBAIONIME OOAENKH CBOJAa M CTEH
TyHHENS W3 HaOphI3r-0eToHa 0e3 3armaXuBaHWS HX IOBEPXHOCTH IMPH
CKOPOCTSX BOJbI B TyHHene He Oojee 10 m/c; mpu OOJIBIIMX CKOPOCTSIX MX
NIPUMEHEHHE [JOJDKHO OBITh OOOCHOBAaHO JaHHBIMHU  J1TaOOpPaTOPHBIX
HUCCIEIOBaHU.

JloTok mnpu BBIPABHUBAIOMIMX OOMENKaX CIENyeT MpeaycMaTpUBaTh
OETOHHBIM.

BrlpaBHuBatomue 00/€NKH B HANOPHBIX TYHHENSX CIEAYET NMPUMEHSTh
IIpU TIyOWHE 3alOKEHHs TYHHEIEH HE MEHEee IIOJOBHHBI BEIWYHHBI
BHYTPEHHETO Haropa BOJHI (B METPaXx).

4.15. OcHoBHbIE BW/BI HECYHIMX OOZEJIOK HAMOPHBIX U Oe3HANOPHBIX
TYHHeJIeH U 00J1acTh MX MPUMEHEHHS JOJDKHBI COOTBETCTBOBATh YKa3aHHBIM
B Tabm. 2.

Ta6uuna 2



Koo buimenTs! kpenocTy f 1 yensHoro otnopa rpynta K,, H/em® (krc/cm®)

£>8;K,>5000 | for4o8;K,=2000— | f<4;K,<2000(200)

Obneinka (500) 5000 (200 — 500)
Hanop Bozsl, M
menee | or 30 1o | cB. menee |[or30m0| cB. MeHee or 30 | cB. 100
30 m* 100 100 | 30 m* 100 100 30 m* | mo 100
MouonuTHas:
6eToHHas + + + + + + + - _
U3 MPECCOBAHHOro Oe- - - - + - - + — _
TOHA
W3 JIATEKCHOTO U JpY- - - - - + - — _ _
HX HU3KOMOIYJIBHBIX
06eTOHOB
HaOpBI3r-0CTOHHAs ¢ + + + + - - — — —
AHKEPHOH Kperbio
Kese300eTOHHAst - - + - + + + + +
KombunupoBannas:
BHYTPEHHSSI  HKEle30- - - - - + - - _ _

TOpKpeTHas 000JI0uKa,
HapyXHbIH MOHOJIMT-
HBII OeTOH
BHYTPEHHSSI CTaJbHAsI - - - - - + - - +
000J104Ka, HapyKHBIH
MOHOJIUTHBIE ~ O€TOH
WK Kee300eToH
BHYTPEHHSSI  HKEle30- - - - + - — + + -
OeroHHass  000JIOUKa,
Hapy)KHOe  cOOpHOe
JKeJIe300€TOHHOE
KOJIBIIO

* B ToM ynciie 6e3HATIOPHBIC TYHHEIH.

Mpumeuanue. Ilpumenenue 00IeNOK APYTMX BHUAOB, HE NPUBEIACHHBIX B TAONHIE, MOMYCKACTCS P
HaJIe)KaeM 000CHOBAHUH.

[Tpu mmTOBOM croco0Ee TPOXOAKH TYHHENsS JOIyCKAaeTCs MPHMEHSTh
00/1eJIKH 13 MOHOJIUTHO-TIPECCOBAHHOTO OETOHA.

[Ipumenenne oOmenKM W3 HAOPHIRT-0ETOHa C AaHKEPHOW KpEmbio
JOIYCKaeTCsl [UIsl TYHHEJIEH Mpy TiyOuHe UX 3aJI0KECHUS] HE MEHEE TTOJIOBUHBI
BEJIMUMHBI BHYTPEHHETO Haropa Bojbl ( B MeTpax). B cribHOTpenHOBaThIX
IpyHTax HaOpbHI3r-0€TOH HEOOXOJMMO BBIMOJHSTH 110 METAJUTMYECKOH CeTKe.

CuerureHne HaOpBIRT-0€TOHA C TPYHTOM JIOJDKHO OBITH He MeHee 0,5 MIla
(50 Tc/™?). Tlpu COOTBETCTBYIOIIEM JKCIEPUMEHTAIEHOM O00OOCHOBAaHHH
JIONYCKaeTcsl IPUMEHSATh OOAEJIKM W3 HaOpbI3r-0eToHa NpU MEHbIIEM
CIIEIUICHHH U B TpyHTaxX ¢ Koaddumenrom kpenoctu f = 3. [Ipn Hammuun
JaBICHUSI OT TPYHTOBBIX BOA WM NpPW LEMEHTAUH TpyHTa Tpedyemas
BEJIMYMHA CLETUJICHUS OIPEAEISIETCS] pacueToOM, HO JIOJKHA OBITh HE MEHee
BEJIMUMHBI JBOWHOTO HAIOPa BOJIBIL, ICHCTBYIOLIErO Ha O0JIEIKY.

B rpyHrax c koap¢uumentom xpenoctu f or 4 go 8
KOMOWHUPOBAaHHON OOJENKH M3 BHYTPEHHEU JKEIe300€TOHHOH 000JIOUKH H
Hapy>XKHOT0 COOPHOTO ’KeJIe300€TOHHOTO KOJbIA B3aMEH JKEeIe300€TOHHOU
000JI0YKH JI0MyCKAETCsl IPUMEHSITD JKEJIE30TOPKPETHYIO.

4.16. Hecymme o0nenkyd TyHHENEH HaJUICKHUT NPOEKTHPOBATH Kak
HETPEUIMHOCTOMKUMH  (PACCUMTHIBAEMBIMH 1O  BEIMYMHE  PACKPBITHSA
TPEIIH), TaK M TPEHIMHOCTOMKUMHU (pacCUYUTHIBAEMBIMH 110 00Pa30BAHHIO
TPELIHH).

BeronHsle 1 xene300eTOHHBIE 00/1CJIKN TYHHENEH cleIyeT, Kak NpaBHilo,
MIPeayCMaTpUBATh HETPEIINHOCTONKUMH.

TpemmrHOCTOMKIMH OJDKHBI OBITH 00K TyHHENEH, COOpyKaeMbIX B
IPYHTax, MIOJBEPIKEHHBIX cythdosun, BBILIETAYUBAHUIO, pu
THIPOKapOOHATHOW MIEIOYHOCTH BOABI B TyHHene meHee (0,25 Kr-okB/i, a
TaKKe B CIyd4asX, Korna (QuibTpanusi BOJBI MOMKET BBI3BAaTh CHWDKEHHE
JIONTOBEYHOCTH OO/IENIKH M yCTOWYNBOCTH I'PYHTOBOT'O MAacCHBA.

4.17. Tonmmuaa OETOHHOW WM XKele300eTOHHOW Hecymiel o0menKn
JoJDKHA OBITH He Ooee 0,15 BHYTPEHHETO paauyca 7; MOIEPSUHOTO CCUCHHUS



TYHHEJSI TPH KPYroBoM ero odepraHud wix 0,15 NOJOBUHBI LIMPHHBI
cedyeHus b pu HEKPYroBOM OYEPTaHHU.

Ecnmn mo ycnoBHAM — TPEHMIMHOCTOMKOCTH TpeOyeTcs yBeJIMYeHHE
TONIIMHBI ~ OOJENKM  HANOPHBIX  TyHHENEH, CcIeIyeT  pacCMOTPETh
BO3MOXKHOCTh NPUMEHEHHUs] MaTepuajia O0JeJIOK ¢ MEHbIIMMHU 3HAYSHUSIMU
MOJyJeH YHOpPYrocTH, 4YeM Yy TDKEIbIX OETOHOB, WIM YJIyYIICHHUS
neopManMoOHHBIX XapaKTepPUCTHK TPYHTOB IIyTEM HX YKPEIUTEIbHOU
LEMEHTAlUM, WIM  TNPUMEHEHUs  MPEABAPUTEIBHO  HANpPSDKCHHOU
KeJe300eTOHHOI 001eIKH TYHHEIS Ha HaIpsraroneM [ieMeHTe.

4.18. MuHUMaNbHYIO TOJIIMHY OOIEJIOK THAPOTEXHUYECKUX TyHHEIeH
CllelyeT IPUHUMATh, CM:

MOHOJIUTHBIX OCTOHHBIX U JKEJIE300€TOHHBIX ............ 20
BHYTPEHHEH MOHOJIMTHOM KeJIe300€TOHHOM

000JI09K KOMOMHUPOBAHHBIX OOJICIIOK ........cvveeneen.e. 10
COOPHBIX JKEITE300CTOHHBIX. ......eeeueeerereeveeneeeeeaneenns 10
13 HaOpBI3r-0eToHa:

15 (04 1117 PRSP 10
BBIPABHUBAIOIIIHIX «..cvvveeereerureenareesseesreesseesseesnseesanes 5
U3 HKEITE30TOPKPETA c..eeenereenreenireenreenreesreesareesneeenanes 5

4.19. IlpomeHTbl apMHpPOBAHHS HETPEIIMHOCTOWKHX JKEIe300€TOHHBIX
00/IeJIOK  HAINlOPHBIX TYHHEJEW CIeayeT ONpeneisiTh U3  YCIOBHUS
OTpaHUYEHUS] PACKPBITHS TPelMH (coriacHO Tabi. 7) M (GUILTPaMOHHBIX
MoTeps, HO NpuHUMaTh He Meree 0,5 %.

Jiist TpeIMHOCTOMKKUX OOJENIOK HANOPHBIX TYHHEJEeHW COOpYy)KaeMbIX B
rpyHTax ¢ kodd¢uuueHrom kpernoctu f < 4 MUHMMalbHOE apMHpOBaHHE
Heobxoaumo npuauMarts 0,3 %, B rpyHTax ¢ />4 — 0,15 %.

Huns  obnmenox Oe3HANOPHBIX TYHHENEH MHUHUMAIBHBIA MPOICHT
apMUPOBAHUS HE OTPAHUYHUBAETCS.

MuHHUMaJIbHOE apMHPOBAHHE HKEJIE30TOPKPETHBIX 000JI0YEK ClleayeT
MIpUHUMATh He Hipke 1 %.

4.20. B xeme300eTOHHBIX O0OJENKAaX HANOPHBIX TYHHEJIEH mpu
JIBYXpSIIHOM PAacCIIOJIOKEHUU apMaTypbl OCHOBHYIO YacTb pacyeTHOH
apmarypsl (60 — 79 %) cienyer pacronaratb y BHYTpPEHHEH ITOBEPXHOCTH
00 IEIIKH.

B DpoyHBIX OZHOPOAHBIX TPYHTaX, a TaKXKE IPH HCIOIb30BAHUU
BPEMEHHOW Kpenu M3 METAUIMYEeCKUX apoK JIONMYCKAeTCsi yCTaHOBKa
OJHOPSITHOM apMaTtypsl, pacHojaraéModl y BHYTPEHHEH ITOBEPXHOCTH
00 IEIIKH.

[IpononbHYIO pacnpenenuTeNnbHYI0 apMaTtypy CIeAyeT pa3MeliaTh C
BHYTpPEHHEIl MOBEPXHOCTH OT paboyel ¢ marom He osee 25 cM.

B HEosHOPOAHBIX TPYHTAX, MPH KapCTOBBIX MYCTOTAaX, TEKTOHUYECKUX U
JPYTHX HapyIIEHHSX TPYHTOBOTO MAacCHBa HAMJICKHUT IPEAyCMaTpUBATh
KOHCTPYKTHBHbBIE MEPONPHATHS, HCKIIOYaolue oO0pa3oBaHME TPELMH C
packpbiTHEM 0OoJiee 10y CTHMOTO.

B xene300eTOHHBIX 00Jenkax OE3HANOPHBIX TYHHEJEH pa3MelleHHe
apMaTyphl OINPEAETIETCS PAacdeTOM IO IMPEAETbHBIM COCTOSHHUSM HEPBOH
TpyYIIIBL.

4.21. TonumHy 3alIUTHOTO CJOs Uit pabodeld apMaTypbl MOHOJIMTHBIX
KeJIe300€TOHHBIX 00/IENIOK ClIeIyeT IPUHUMAThH HE MEHEe:

30 MM mipu TommuHe ooaenku 10 30 cM;

40 MM nipu TommuHe o0aenku ¢B. 30 1o 50 cMm;

50 MM mipu TonmHe oOaenku cB. S0 cM.

B arpeccuBHOI1 Bosie-cpeie TOJIIMHA 3aUTHOTO CJIOS YBEINYNBACTCS Ha
10 mm.

MUHUMAaIBHYIO TONIIMHY 3allUTHOTO CIIOSl AJSl PaclpeleUTENbHON
apMaTyphl ClIeAyeT MpUHUMATh Ha 10 MM MEHBIIIE, YeM JJis pabouei.



Jnst  cOOpHBIX 3JIEMEHTOB OOJEIKH TOJIIMHY 3allUTHOTO  CJIOS
JIOIyCKaeTcsl yMeHbIaTh Ha 10 MM 1O CpaBHEHMIO C YCTaHOBJIEHHOH JUIst
MOHOJIUTHBEIX OOJIENIOK.

TonmmHy 3aIUTHOTO CJIOS TOTKA TYHHETSI HEOOXOUMO yCTaHABINBATH C
YUYETOM €ro UCTUPaHUsI HAHOCAMH.

4.22. Jlna oOecrieueHHss BOJOHENPOHUIAEMOCTH CTPOUTENBHBIX U
Ie(pOpPMAlMOHHBIX IIIBOB OOEIOK HAINOPHBIX TYHHENIEH HEoO0X0IuMO
IpeaycMaTpuBaTh B IIBaX YCTAaHOBKY JuadparM, IIMOHOK MIM JpPyTruX
YIUIOTHEHUH.

4.23. [ebopmanvoHHbIE IUBBI CcJEQyeT pacrojiaraTb B MecTax
MIPUMBIKAHHSL K KaMepaM W Ha y4acTKaxX TYHHENS, TAE 3JIEMEHTHI 00IeNIKH
MOTYT CMEIAThHCS.

4.24. 3anonHuTeNnbHas LEMEHTAaLMUs B TYHHENSIX C OOJENIKOH JOoJDKHA
MIpeayCMaTpUBaThCSl BO BCEX CllydasX, 3a HWCKIIIOYEHHEM TyHHeJel ¢
obmemkaMu W3 HAOpBI3r-OETOHa WM TPECCOBAHHOTO OETOHa, a TaKke
HaKJIOHHBIX U BEPTUKAJILHBIX BOJOBOJOB C O0AEIIKOM M3 JINTOTO OETOHA.

425, Tlpu mnpoeKTUpOBaHHUHM  OOMEJIOK  HAMOPHBIX  TYHHEJEH,
pacriojaraeMblXx B TPEIIMHOBATBIX  TIPyHTax, UL YJIydlICHHA
JeopManMOHHBIX XapaKTEPUCTHK W CHIDKCHUS BOZONPOHHUIIAEMOCTH
TPYHTOB cienyer IIpeaycMaTpUBATh YKPENHUTENbHYIO "
NPOTUBOMWIBTPALIMOHHYIO LIEMEHTALUIO TIPH €€ TEXHHYECKOH BO3MOYKHOCTH
1 5KOHOMHYECKOH 3P PeKTUBHOCTH.

4.26. Jna yiydimeHus ycIOBHH pPaOOTHl KOHCTPYKIMH OOJENKH,
BOCIIPHHHUMAIOIEH [aBICHWE TIIOA3EMHBIX BOJ, CIEAYyEeT pPaccMaTpUBATh
1eJIeCO00pPa3HOCTh MPUMEHEHHsI JPEHAXKHBIX YCTPOMCTB W aHKEPOBKH
00/IeNIKH B TPYHT.

4.27. Tlpu npoekTupoBaHUHN OE3HATIOPHBIX TYHHEJEH, pacIojlaraeMbIX B
BEYHOMEP3JIBIX TPYHTaX, HEOOXOIUMO TPEIyCMOTPETb MEpPOIPHUATHS,
UCKITIOYalOIIne 00JIeJleHeHHEe CBOJIOBOW YacTH, a TaK)Ke MOPO3HOE IyueHHe
M3-32 CE30HHOTO OTTaMBaHUs M 3aMep3aHus TPYHTOB BHIIIE YPOBHS
MPOTEKAIOIIEH BOJBL.

4.28. B BeuHOMEpP3NbIX CHIBHOIBANCTHIX TPYHTAX CIIEAYeT MPUMEHATH
NOJATIMBBIE KOHCTPYKUMHM 00#enoKk (M3 >Kene300€TOHHBIX aHKEpOB,
HaOppB3r-0eToHa), a  TaKkKe  Jpyrue  KOHCTPYKIHMH,  CIOCOOHBIE
nepepactpenensTb YCHIMS B CBOMX OJJ€MEHTax 03 HapylIeHus uX
LIEJIOCTHOCTH.

4.29. Ilpu npoeKTUPOBAHUH TYHHENEH, pacronaraeMelx B BEUHOMEP3JIbIX
IpyHTax, HEOOXOAMMO YYHMTHIBaTh BO3MOXKHOCTh OCaJKH TYHHEIS U
MIOBEPXHOCTH HaJl HHUM, CBS3aHHOW ¢ 00Opa30BaHMEM 30HBI OTTAWBAHUSA
TPYHTOB.

5. Harpy3ku, BO3JICHCTBUSA U UX COUYCTAHUS

5.1. Harpy3ku u BO3IEUCTBUSA PpAa3AENSAIOTCA HAa TIOCTOSHHBIE |
BPEMEHHBIE — JUTUTENIbHbIE, KPATKOBPEMEHHBIE H 0COOBIE.
5.2. K moCcTOsIHHBIM Harpy3KaM U BO3JIEHCTBHSIM OTHOCSTCS:
TOPHOE JIaBJICHUE;
BEC 00JIENKY;
BO3ECHUCTBUS NIPEIBAPUTEIILHOIO HATIPSKEHUSI.
5.3. K BpeMEHHBIM JJINTENbHBIM Harpy3KaM OTHOCSITCSI:
BHYTPEHHEE JaBJICHHE BOJABI B TyHHEJE NMPU HOPMAJIBHOM HOATIOPHOM
YPOBHE BOJIbI B BOJOXPaHWIHILIE,
JIaBJICHUE MO3EMHBIX BOJ.
5.4. K kpaTKOBpEMEHHBIM Harpy3KaM U BO3ICHCTBHSIM OTHOCSTCS:
JaBJICHUE ITyJIbCALIU TIOTOKA BOJBL;
BHYTpPEHHEE JaBJICHHE BOMBI, BOSHHUKAIONIEE OT I'MJIPABINYECKOro yaapa
IIpY HOPMAaJIbHON 3KCILTyaTalluy TyYHHES;
TEeMIIepaTypHble  KIMMaTHYECKWEe  BO3AEHCTBUS  (JUIi  CTalbHBIX
000109€eK);
JIaBJICHUE PacTBOPA Ha 00/IENIKY ITPH LIEMEHTAlINH;



JIaBJICHUE OT MEXaHNW3MOB TP ITPOU3BOACTBE PadOT.

5.5. K 0co0ObIM Harpy3kam 1 BO3JICHCTBHSIM OTHOCSTCS:

celicMUYECKHE U B3PBIBHBIE BO3JIEHCTBHS;

BHyTpEHHee [JaBJeHHEe BOABI B TYHHeJE IpH (HOPCUPOBAHHOM IIOJIIOPHOM
YPOBHC B BOJOXPAHUIUIIEC HUIIA OT ﬂeﬁCTBMﬂ TUAPABINYCCKOIO yaapa npu
MIOJTHOM cOpOCce HarpysKH;

yCHIHS, BO3HHUKAIOIIWE  BCIEACTBHE  HW3MEHEHHS  TEMIICpaTyphl,
HaOyXaHUS U ycaJku O0eToHa, MOJI3yYeCTH TPYHTOB;

JIaBJICHUE PacTBOPA Ha CTAJIBbHYIO 000JIOUKY ITPU IIEMEHTALINY;

JIaBJICHUE HA CTAJILHYIO 000JIOUKY OT CBEXEYJI0)KEHHOI0 OEeTOHa;

JTaBJICHUE THIPABIUIECKOTO UCIBITAHUSA (IS CTATBHBIX 000JI0YEK).

5.6. B crarmueckux pacyerax TYHHENIBHBIX OOIENOK HArpy3KH H
BOSﬂeﬁCTBHH HaJIC)KUT NPUHUMATH B CJICAYIONIUX COUYCTAHUAX!

OCHOBHBIE, COCTaBJIIEMbIE M3 IOCTOSHHBIX, BPEMEHHBIX (UIMTEIBHBIX U
KpaTKOBPEMEHHBIX ) Harpy30K U BO3ICHCTBHIA;

0co0ble, COCTaBJIsIEMBIE M3 IIOCTOSHHBIX, BPEMEHHBIX (IJIUTENBHBIX,
HEKOTOPBIX KPaTKOBPEMEHHBIX) W OJHOM W3 O0COOBIX Harpy3ok u
BO3J€HCTBUIL.

5.7. Harpy3ku © BO3EEHCTBHS cileqyeT MPHHUMATh B Hamboiee
HEONMaronpusTHBIX, HO  BO3MOXKHBIX  COYETAHUSAX  OTHACIBHO  JUIA
CTPOUTEJIBHOTO, SKCIUTYaTalHOHHOTO U PEMOHTHOT'O ITEPUO/IOB.

5.8. KoadduumenTsl HaIexKHOCTH 10 HAarpy3KaM Yy IIPU pacyeTe 000K
TYHHEJIeH Ha NMPOYHOCTb M YCTOMYHMBOCTH (IIpelleNIbHBIE COCTOSIHUSI NEpBOU
TPYTIIEI) CIIEAYyEeT IPHHUMATH 110 Tab. 3.

Tabuura 3
Koaddpumment
Harpy3ku u Bo3nelicTBus HaJIeKHOCTHU TIO
Harpyskam yr
BeprukansHOe ropHOE JaBICHHE:
OT Beca TPYHTOB IIPH CBOI00OPa30BaHUU 1,5
OT Beca BCEH TONIIM TPYHTOB HaJA TYHHENEM WIH OT Beca 1,1 (0,9)
HapyLIEHHOHN 30HbI
l'opuzoHTaNIEHOE TOPHOE TaBIICHUE 1,2 (0,8)
Bec o0aenku 1,2 (0,9)
BryTpennee naBineHne BOABI (C YI€TOM THAPABINYECKOTO yaapa) 1,0
JaBnenue:
ITyJIECALlUH ITOTOKA BOJIBI 1,2
IIOJ3€MHBIX BO/I 1,1 (0,9)
pacTBopa MpH [eMEHTALUI 1,2 (1,0)
OT MEXaHH3MOB 1,2

Ilpumeuanue. 3HaueHHs KOI(PPUIMEHTOB HAAEKHOCTH MO HArpy3Kam,
yKa3aHHbIE B CKOOKaX, OTHOCATCS K CJIy4asiM, KOT/la IPUMEHEHHE MEHBILETO 3HAYCHHS
K09(QHUIHEHTOB MPUBOJUT K HEBBIFOJHOMY CIIY4al0 3arpy)KCHHUsI O0JEIKH TYHHEJIS.

IIpu pacderax 1O MpEeNENbHbIM COCTOSHUSM BTOPOM  IPYIIIbI
k03 huIMEeHT HaIe)KHOCTH 110 HAarpy3KaM cieyeT IPUHUMATh PaBHBIM 1.

5.9. Onpenenenne BETUUNHBI TOPHOTO IABIICHUS, & TAKKE €CTECTBEHHOTO
HaNpsDKEHHOTO COCTOSIHHMSL TPYHTOBOTO MAacCHBAa HEOOXOIMMO BBINOJHSThH
coracHo mm. 5.10-5.15, a Takke Ha OCHOBaHMHU OIBITa CTPOUTEIHCTBA U
SKCIUTyaTalliM TYHHEJIEH B AaHAIOTMYHBIX HWHXKEHEPHO-TEOJOTMYECKUX
YCIIOBUSIX.

Js 6e3namopHbIXx TyHHeneW | kmacca m HamopHBIX TyHHened [ m 11
KJIaCCOB 3HAYCHHSA TOPHOI'0 HAaBJICHUSA HOJIKHBI OBITh YTOUYHCHBI Ha CTaauu
paboueil JOKyMEHTAallMM HAa OCHOBAaHMM HATypHBIX HCCJIEJOBAaHUH Ha
y4acTKax ¢ XapaKTEPHBIMU HH)XEHEPHO-T'€OJIOTHYECKUMH yCIOBUSIMHU.

l'opHoe pmaBieHHE IOIMyCKaeTCsl NPUHUMATh PaBHBIM BeCy TIPyHTa B
o0beMe HapyLIEHHOH 30HbI, ONPECICHHON re0(pU3NYECKUMHI N3MEPEHHUSIMH.

5.10. HopmaTrBHOE BEpTHKAILHOE T'OPHOE JIaBJICHWE B TpyHTax ¢ f<4
TIPA PACCTOSIHUU OT KPOBJIM BBIPAOOTKH O JHEBHOW ITOBEPXHOCTH OOJIBIIIE
YIBOSHHOH BBICOTBHI CBOJa OOpYyLIGHHs ClielyeT HNPHHUMATh PAaBHBIM BecCy



TPYHTOB B 00beMe, OrpaHHYeHHOM CBOJOM o0OpyuieHus. [Ipu MeHblem
3arnTyOJCHUN TYHHEINS TOPHOE JAaBJICHUE MPHHUMACTCS PAaBHBIM BECy BCEH
TOJIIM TPYHTA HAJl HUM.

5.11. HopmaTuBHOE BEPTHUKAJIBEHOE I'OPHOE NABIECHHE g, KH/MZ, npu
CBOIOOOpA30BaHMM B TpyHTaxX C KoddduimeHtom Kpernoctu [f<4
oTpeneNsieTcs o popmyIie

Zon = PBpghy, (1)

rne f — ko3h(dUIMEHT, NPUHUMAEMBIA B 3aBHCUMOCTH OT TIPOJICTa
BbIpaboTKM b paBHbM: 0,7 mpu b < 5,5 m; 1,0 ipm b > 7,5 M; 1o
uaTepnosiinud mexay 0,7 u 1,0 npu 5,5 <b < 7,5 m;
 — IUIOTHOCTb IPYHTa, T/M;
2=9,81~ 10 m/c%;
h, — BBICOTA CBOJIa OOpPYILIEHHS, M; onpejiensercs no hopmye

by
M=op
b, — porneT cBoAa 0OpyLIEHHs, M; ONpeeAeTcs o hopMyIie
by = b+ 2htg(45°— %} ;

h — BBICOTa BBIPAOOTKH, M;

@ — KaXXyIuiics yron BHyTPEHHETo TpeHus (¢ = arc tgf).

PacnipeneneHne BEPTUKAIBHOTO TOPHOTO  JABJICHUS NPUHHMACTCS
PABHOMEPHBIM I10 IIPOJIETY OOAEIKH.

5.12. HopmaTHBHOE BEPTMKAJILHOE TOPHOE JABIEHHE gy, KH/Mz, B
TpyHTaX c f > 4 ciemyeT NMPUHAMATH pPaBHBIM BeCy TPYHTOB B 0OBeMe
HapyLIEHHOW 30HbI, YCTAHOBJIEHHOM 110 JaHHBIM HaTypHBIX MCCIEAOBAaHUM, a
IPU UX OTCYTCTBHH — IO popmyJie

ngn = ﬂpghqh (2)

rae hy = kb — riryOuHa HapyLIEHHOH 30HEI, M;
k, — koo durment, npuHUMaeMblii 1o Tab. 4.

Tabnuna 4
Koadpdurment Koaddunumenr k, npu rpyHTax
KPEIoCTH rpyHTa f cnabo- cpenHe- CHJIBHO-
TPEIIHMHOBATHIX TPEIHMHOBATHIX TPEIIMHOBATHIX
4 0,2 0,25 0,3
Or5m08 0,1 0,2 0,25
10 u Gomee 0,05 0,1 0,15

Pacripenenenue BepTHKaIbHOTO TOPHOTO JABJICHUS MO IPOJIETY 0OJEIKU
MIPUHUMAETCS C YYETOM HAaIIaCTOBAHMS, CHCTEM TpPEIIMH M JPYTUx
0COOEHHOCTEW TPYHTOBOTO MacCHBa.

B cnaboTpemmHOBaThIX IpyHTaX MpU INIyOWHE HapyIICHHOH 30HBI OoJee
1,5 M HOPMAaTHBHOE BEPTHKAJIbHOE TOPDHOE [aBIEHHE g,., CIEIyeT
ymenbmath Ha 20%.

IIpu xomOaitHOBO# TpOXOAKe 3HAYEHHUE k, HOMYCKAaeTCs yMEHBIIATh Ha
30%.

5.13. HopmaTuBHOE TIOpPHM30HTAJILHOE TI'OPHOE [ABIEHME Ly, kH/M?,
OIIpEeeIsIeTCSL:

TIpH CBOJI0O0OpA30BaHUU B TPYHTAX f < 4 — 110 opmyie

gqxn = pe(by + O,Sh)tg2(45°— %j ; 3)

npu 3ariy0lieHHH KPOBIU MEHEe YABOCHHOU BHICOTHI CBOJIA OOPYILICHHS B
rpyHTax ¢ f'< 4 — no ¢opmyne (3) ¢ 3aMeHON YNCIEHHOTO 3HAYeHHs /1, Ha
paccTosiHie OT KPOBJIHM BBIPAOOTKH JIO JIHEBHOM NOBEPXHOCTH.

PacnipeneneHre TOpPU30OHTAIFHOIO TOPHOTO JAABICHHS JOJDKHO OBITH
PaBHOMEPHBIM 10 BBICOTE O0JICIIKH.



5.14. HopmatuBHOE TOpU3OHTAJIbHOE TOPHOE JaBieHHE B clabo- M
CPEIHETPEIIMHOBATHIX TPYHTaX ¢ f > 4 mpH BBICOTE TYHHEIS MeHee 6 M
JOIYyCKAaeTCsl HE Y4YWTBIBaTh, a NPHU BBICOTE Ooiee 6 M — ONpPEAEIsITh U3
YCJIOBUSL TIPENENIFHOTO PAaBHOBECHS  OTJENBHBIX  CKaJIbHBIX  OJIOKOB,
OTCEUYEHHBIX TPEIIMHAMH.

HopmarnBHOE TOpM3OHTaNbHOE TOPHOE JABJICHWE B CHIBHOTPEIIH-
HOBATBIX TPyHTaxX C f> 4 NONyCKaeTcsl yYuThIBaTh 1o hopmyiie

g = 0,1pgh. “

5.15. [nsa BepaboTok Tay0okoro 3ajoxenus (ceime 500 M) BennauHy
TOPHOTO AABJICHUSI CIIEAYET ONPEICIATh C YYETOM IIACTHYECKOTO COCTOSHUS
TPYHTOB ¥ APYTHX CHEUU(PUUECKUX SBICHHUH.

IIpn orcyTcTBHM HEOOXOIMMBIX IAHHBIX JOMYCKAeTCS Ha HadalbHbBIX
CTaMAX TPOCKTHPOBAHUS BBIPAOOTOK TIIyOOKOTO 3aJI0KCHUS OIPEAEISITh
TOPHOE JIaBJICHHWE Ha OCHOBE OIbITa CTPOUTEIbCTBA TYHHEIEH B
AQHAJIOTUYHBIX ~ HMH)XXEHEPHO-TEOJIOTMUECKMX M THIPOTEOJOTHYECKHX
YCIIOBUSIX.

5.16. B BepaboTkax TIIyOOKOTO 3al0KEHHUS, PACIOJIOXKECHHBIX B
TJIMHUCTBIX U APYTUX CIa0bIX IPpyHTax ¢ f < 4, OKa3bIBAIOLIMX 3HAUYUTEIBHOE
PaBHOMEPHOE IaBJieHWE HAa KOHCTPYKLHIO TyHHEJS, Harpy3ky Ha OOJenKy
CIIElyeT OMpEAEIATh C YYETOM OXXHAAEeMbIX CMELIEHHH TpyHTa 10
YCTPOICTBA BPEMEHHOM KPENM U MOAATIMBOCTH 3TON KpPEIU B COOTBETCTBUU
¢ peboBanmsimu CHull 11-94-80, a Takke MOAaTIMBOCTH CaMOW 00JIEIKH.

5.17. Tlpm pacdere 0ONENKH TOPHOE JABICHHE HEOOXOIUMO ONPEACIITH
10 XapaKTEPUCTUKAM IPYHTOB C YYE€TOM YCJIOBHH 3KCIUTyaTanuy (M3MEHEHUS
CBOMCTB MacCHBa I'PYHTOB IIPH MX BOJAOHACHIIIECHNUN).

5.18. Ilpu pacuere 00IeIOK HAMOPHBIX TYHHENEH, pacrojaracMbIX B
BOJIOTIPOHMIIAEMBIX TPYHTaX, BKJIIOYEHHE B OJHO COYETAaHHE HArpy3oK OT
BHYTPEHHETO [1aBJICHHS BOJIBI M HAPY)KHOTO JABJICHHS IMOA3EMHBIX BOJ HE
JOIMYCKaeTcsl. B HCKIIOUMTENbHBIX CIydasX, KOTAa BO BCEX BO3MOMKHBIX
(Bxirouass aBapuiHBIE) OKCIUTyaTallMOHHBIX CHUTYallUsIX TIapaHTUPOBAHO
BCECTOPOHHEE PaBHOMEPHOE Hapy>KHOE JaBJIEHHE BOJBI HENOCPEACTBEHHO
Ha 00A;eNnKy, AOMyCKaeTcsi BKIIOYaTh B OJHO COYETaHWE C BHYTPEHHHM
JABJICHUEM MHUHHMMAJIbHOE 3HAYE€HHE HAPYKHOTO JABJICHUS MOJ3EMHBIX BOJ C
K03(hULNEHTOM HAJI©KHOCTH 110 Harpy3Kam, paBHbIM 1.

5.19. JlaBneHue MOA3EMHBIX BOJ CIEAYET ONpPENENsATh NPU YCTAHOBUB-
IIeMCsl YPOBHE BOJBI B BOJOXPAHWJIMIIE C YYETOM CHIKCHHS aBJICHUS
MOJ3EMHBIX BOJ, IPEIYCMOTPEHHBIMU Ml 3THX LeNedl JpeHaXKHbIMU
yCTpOPICTBaMM U IEMCHTAlMOHHBIMH 3aBCCaMU.

5.20. IIpu npoeKTUpOBaHUM THAPOTEXHUUYECKHX TYHHENEH, pacrojarae-
MBIX B BEYHOMEp3JBIX TIPYHTaX, HEOOXOAMMO YYHTHIBAThH BIMSHHE
W3MCHEHHH TEMIEpPaTypHOTO peXHUMa TPYHTOB HAa HMX  HECYIIYIO
CIIOCOOHOCTh, a TaKXe YCTOWYMBOCTH M COIPOTHBISIEMOCTh TPYHTOB
BHEIITHUM HarpysKam.

6. OCHOBHbIE MOJIOKEHUS 110 pacyeTy 00JeI0K

6.1. O0menKku THAPOTEXHUIECKUX TyHHENel, cornmacHo CT COB 1406-78,
ClleyeT pacCUUTHIBATh 10 METOY NPEAEIbHBIX COCTOSIHHUM:

MO Hecylleil criocoOHOCTH Ha MPOYHOCTh M B HEOOXOIUMBIX CIIydasx C
MIPOBEPKON YCTOMYMBOCTH (OPMBI KOHCTPYKLMH (TIpeleNbHbIE COCTOSHUS
TIEPBOI1 TPYIIIBI) B COOTBETCTBHU C 0053aTEIILHBIM IIPHIOKESHHEM 1

Mo 00pa3oBaHUIO TPEIIMH (TPEIIMHOCTOMKOCTH), €CIM TPEIIWHBI He
JOIYCKAIOTCsl, WIIM TIO0 PACKPBITHIO TPELIHH, €CIIU PACKPBITHE UX JOMYCTHMO
110 YCJIOBHSIM JJOJITOBEYHOCTH OOJIENIKM TYHHEJsS, COXPaHHOCTH I'PYyHTOBOTO
MaccuBa, a TaKXKe MO0 3HAYCHHIO (MIBTPALIMOHHOTO pPacxoia BOIBI H3
TyHHeNI (TIpeleibHble COCTOSHMS BTOPOH TpYyNIbI) B COOTBETCTBHH C
00s13aTeNbHBIMH MTPUIIOKEHUAME 2 U 3.



6.2. CeueHust 0OJENIOK MO TIPENENBHBIM COCTOSHUSIM II€PBOH M BTOPOI
rpymn HeoOxoauMmo paccuuthiBaTh B coorBerctBuu co CHull 1I-56-77 n
CHulI I1-23-81.

6.3. Ilpu pacueTax ce4eHHH TYHHEJBHBIX 000K HEOOX0IUMO BBOJIUTH
cieyrompe K03 pUIneHTh:

KO3()(UIMEHTBl HAAEKHOCTH 110 HA3HAUEHHWIO COOPYXKEHUS J, |
COYETaHull Harpy3oK 7., puHumaemsle corinacHo CHull I1-50-74;

Kod(QuIueHT yciaoBUH pabOTHl 7., NPUHUMAEMBIH IS OETOHHBIX,
JKEJIE300E€TOHHBIX U CTaJIe)KEJIe300€TOHHBIX O0meNoK mo Tabm. 5, mis
CTaJIBHBIX 000JI04€eK — 110 TabII. 6.

Tabauna 5

Koaddumment ycnosuii paboTs! y,. npu

OOGnenku pacyeTe 1o npeaebHBIM COCTOSTHUSIM
HEpBOM IPyIIIbI BTOPOI IrpymnIibl
Beronnsie (B TOM uuncie u3 HaOpbI3r-Oe- 1,0 0,9 (0,75)
TOHA W PECCOBAaHHOI'0 OETOHA)
XKenezo0eToHHBIE (B TOM YHCIE IpeaBa- 1,1 1,3 (1,15)

PUTENBHO HAIpSDKEHHBIC, W3 apMHpO-
BAaHHOTO HAOpBI3r-0eToHA M XKeJe30-
TOPKPETHBIC)

Cranexxene3o0eToHHbIE (MIPU pacueTe Ha 0,9 -
BHYTpEHHEE JaBJICHUE)

Ipumeuanue. 3HaueHUss KOIPPUIMEHTOB, yKa3aHHbIE B CKOOKaX, CIEAyeT MpH-
HEMaTh TpH Kod(duimente yaemsHoro ortmopa K, < 2000 H/cm®), B rpymrax,
MOZIBEP)KEHHBIX Cy(Q}O3uM, BBIEIAYNBAHUIO, a TAKKe NPU THUIPOKApOOHATHOM
MIEJIOYHOCTH BOJABI-Cpeibl MeHee 0,25 Mr-9KB/JL.

Tabauma 6
Y4acTKH CTaTBHBIX Koaddumment ycnosuii pabotsl ¥,
Hagnenne 060104eK TIPM COYETAHHH HATPY30K
OCHOBHBIX 0CO0BIX
Buytpennee | IIpsmsbie 0,75 (0,9) 1,0 (1,1)
@acoHHBIE 2MIEMEHTHI (KOJICHA 0,65 (0,75) 0,8 (0,9)
1 pa3BETBIICHUS)
Hapy>xnoe Bce yuyactku 0,75 0,9

IIpumeuanus: 1. 3nageHus kodQPuUIHMEHTA ), yKa3aHHbIE B CKOOKaX, TOIDKHBI
MIPUHUMATBCS:
a) 111 KOMOWHHPOBAHHBIX 00JIEJIOK ¢ HAPYKHBIM MOHOJIUTHBIM KeJIe300€TOHOM
(cranexene300€TOHHBIX);
0) 17 KOMOMHUPOBAHHBIX OOIENIOK C Hapy>KHBIM MOHOJUTHBIM OETOHOM IIpU
OJJHOBPEMEHHOM BBIIOJIHEHHH CJICIYIOLIMX YCIOBHIA:
Pui <0,15-107°K,;
Pwi < 1073%%:(}1 cos o + sin a),
Tzie p,,; — BHyTpEHHEE JaBIeHHe BOABI B HallopHOM TyHHene, MIla;
hy: — XpaTdaiilliee pacCTOSHUE OT OCH TYHHEJS 10 MOBEPXHOCTH 3EMJIH, M;
p = 0,7 — k03¢ dULKEHT TPEHHS TPYHTA N0 TPYHTY;
0L — YroJl MeX/Jy HOPMAaJIbIO K TIOBEPXHOCTH 3€MJIH ¥ TOPU3OHTOM, TPas;
K, — k03¢ uIienT yaenpHoro otnopa rpysta, H/em®, onpesensemsiii o 1.
6.13;
B) IIpU pacyueTe Ha BHYTPEHHEE AaBJICHHE, €CIIU OTIIOp IPYHTA HE YUHTHIBACTCS.
2. Ilpu ucnonp3oBaHuM KO3(HUIMEHTa ). MO NaHHOW Tabuuiue Kod(pduuueHT

COYeTaHUI HArpy30K }j. CI€Ay€T IPUHUMATh paBHbIM 1.

6.4. Pacuer 001enoOK M0 HECyIeH CIOCOOHOCTH CIIelyeT BBIIOJIHATH Ha
BO3MOXKHBIE HanOosee HeOJIaronpusATHBIE OCHOBHBIE M OCOOBIE COYETaHUS
pPAacUeTHBIX HArpy30K C TNPUMEHEHHEM pPAaCUeTHBIX  XapaKTePHCTHK
MarepualioB 00/1eJI0K.

6.5. Pacuer o0zenok 1mo oOpa3oBaHWIO M PACKPHITUIO TPEUIMH JOJDKEH
OCYIIECTBIISAITHCS. HA OCHOBHBIE COUETAHUSI HOPMAaTUBHBIX Harpy3o0K 0e3 yuera



THIPABINYECKOTO yJaapa C NPHUMEHEHHEM HOPMATHUBHBIX XapaKTEePUCTHUK
MaTepHaIoB 00/1€JI0K.

6.6. Pacuet 00eII0K THAPOTEXHUYESCKIX TYHHENECH BCEX THITOB (BKIIIOYAst
(acoHHble YacTH KOMOWHHMPOBAHHBIX OOJIENIOK) CIIEAYeT BBINOIHSITH C
YYETOM OTIIOpa TpYHTOB. VCKIIIOYEHUs AOIMYCKAIOTCS MPU PACIOJI0KEHUHU
TyHHeJIel B craObIX HeyCTOWYMBBIX TpyHTaX. [Ipn pacnonoxeHun TyHHeIeH
Ha TIyOWMHE MEHee TpeX JAuaMeTpoB (TPOJETOB) HaJ MICNBITOH CBOAA
BEIMYMHA J[aBJICHHSA, IEPEIaBacMOro Ha TPYHT OOJENKOW TyHHeEIs, He
JOJKHA MPEBLIIATh BECA TOJIIIU I'PYHTA HAd TYHHCIICM.

6.7. Pacuer 001e70K NMPOM3BOJIBHOIO OYEPTAHUS HA JIOOBIE BHEUIHHE U
BHYTPEHHHE HArpy3KH WM UX COYETaHWS MPH M3MEHSIOUIMXCS MO KOHTYPY
Je(hOpMalMOHHBIX XapaKTEPUCTUK I'PYHTOB CIIEAYeT BBIIOJIHATH METOIAMH
CTPOUTEIIBHOW MEXaHUKHU.

Pacyer HEoOXOIMMO BHINOJHATH B COOTBETCTBUU C Im. 6.4 m 6.5 Ha
KaXJ10€ M3 COoueTaHui Harpy3ok. CIIOXeHHE 3II0p yCHIHH OT OTHAENBHBIX
Harpy3oK IS TOJy4IEHHsI CyMMapHOH 3MIOPBI HE I0ITyCKaeTCs.

6.8. beroHHble 00eNKH OE3HANIOPHBIX TYHHEJIEH CIEeLyeT PacCUMTHIBATh
Ha MPOYHOCTH B HPEAINOJIOKEHHH 00pa3oBaHUS B O0JENKE IUIACTHYECKHX
LIAPHUAPOB M MPOBEPSTH Ha TPEIIMHOCTOMKOCTD II0 MPEETbHBIM COCTOSHHAM
BTOPOM I'PyMIIbIL.

6.9. Ilpu pacyere 00€0K MO MPENEITLHOMY COCTOSHHUIO BTOPOW TPYIIIIBI
MPEAENbHYI0 HIMPUHY DPAcKpbITUS TPEUIMH OOJEJIOK HANOPHBIX U
Oe3HamoOpHBIX TYHHENEH | kiacca ciieyeT mpuHUMATh 1Mo Tadi. 7.

Tabmuma 7
I'paguent [IpenenpHas MMPUHA PACKPBITUS TPEILUH, MM, U3 YCIOBHS
HAropoB | JIOJTOBEYHOCTH OETOHA IPH TUAPO- COXPAaHHOCTH apMaTypbl IPH CyM-
BOJIBI B KapOOHATHOM IMIETOYHOCTH BOJIBI- MapHO# KOHIeHTpari HoHoB Cl
obnenxe Cpelibl, MI“3KB/IL. SO 4, mr/n
Ju 0,25 1 2 2,5u | 1050 100 200 400—
Gouee 1000

HanopHble TyHHeJIH U He3aTOILIsIeMble YaCTH 0e3HANOPHBIX TYHHe1el npu
HAJIMYHHU NOJ3EMHBIX BOJ

5 0,1 0,18 0,35 0,5 0,5 0,4 0,35 0,3
50 0,07 0,15 0,32 0,45 0,5 0,4 0,35 0,3
300 0,05 0,12 0,23 0,4 0,4 0,3 0,25 0,2

He3aronnsemble yacTu 001e10K Ge3HANOPHBIX TYHHe 1€l IIPH OTCYTCTBUH
TOJA3EMHBIX BOJI
- | He orpannunBaercs | 0,2 | 0,2 | 0,15 | 0,1

Ipumeuanus: 1. Bopnoii-cpenoil, ompenensiomeil NONTOBEYHOCTh OeToHA M
apMatypbl B 00/IeJIKe, SIBIISIIOTCS:

npu H; > H,| — BoJla BHyTpHY TOHHEILSA;

npu H; < H,; — noazemHast Boja.

2. Hns tynnenei II, III, IV kmaccoB npezenbHble 3HAUEHMsI PAaCKPBITUS TPEIIUH
CJIeAlyeT MPUHUMATH COOTBETCTBEHHO B 1,3, 1,6 U 2 pa3a OONbIIMMHU, YeM 3HAYCHUS,
MpUBEICHHBIC B Tabnuile, HO He OGosiee 0,5 MM.

6.10. I'paguent Hamopa Jy B 00menKax MPUHUMAIOT B 3aBHCHMOCTH OT
koaddurmenta punabTpanuu k rpyHTa:
Jy=1mpu k< 10 em/c;

_ Hi -H el
hy

rae H; — BHYTpEHHUI HaIlop BOAbI, M;

H,| — Hanop NoA3eMHBIX BOJ, M;

hj — ToIIIMHA OOJENIKH, M.

B wumreppaie 10°* < k < 107 3mauenme Jy ompenensercs Mo
HWHTEPIOJISINH.

Ju pu k > 102 em/c,



6.11. [dns 3aroruisieMblX 4acTeld 00IeNIOK OEe3HANOpHBIX TYHHENEeH 10
YCIIOBUSIM JIOJITOBEYHOCTH OETOHa W COXPAHHOCTH apMaTypbl IIMPHHA
PacKpBITHS TPEIMH HE OTPAaHUINBACTCS.

6.12. Crarudeckne pacyeTsl OOIENIOK CJIEeIyeT BBIIONHATHE C YYETOM
TPELIMHOOOPA30BaHUS U IUTACTHYECKUX Ae(OpMaIlHid:

001enKK Oe3HANIOPHBIX TYHHEJIEH M OMOPO’KHEHHBIX HAITOPHBIX TYHHENEH
10 TPEAETbHBIM COCTOSIHHSM II€PBOIl M BTOPOIl T'PyNIl PacCUUTHIBAIOT C
YUETOM KECTKOCTH OETOHHOTO CEUYEHHs NPH MOAYJIE YIPYrocTu OeToHa B
KoHCTpyKuuu E; = 0,7E,;

00/IeNIKM HAINlOPHBIX TYHHENIEH Ha OKCIUTyaTallMOHHbIE HArpy3KdH II0
NIPEAETbHBIM COCTOSHUSM TI€PBOM TPYMIIBl PAcCUUTHIBAIOT C  YYETOM
JKECTKOCTH apMaTypHOro ceueHus £, = E,.

[To mnpenenbHBIM COCTOSIHUSIM BTOPOW TPYIIIBI OOJENKH HANOPHBIX
TYHHEJIEH CIIellyeT pacCUNTHIBATS!

HETPELINHOCTONKHIE — C YUETOM KECTKOCTH apMaTypHOTO ceueHHs Ej
Eg;

TPEIUHOCTOMKHE — C yUYETOM YKECTKOCTH OETOHHOTO cedeHus npu Ky
0,7E,.

6.13. Pacuer 00xemoK TyHHeNEH CIEIyeT BHIIONHATH C YYETOM
B3aMMOJICHCTBHSI UX C TPYHTOBBIM MacCHBOM. JleopmarimoHHBIE CBOHCTBA
IpyHTa Xapaktepu3ylorcs koadduimeHrom ynenpHoro otmnopa K, wim
NpUBENEHHBIM  (3QdEeKTHBHBIM) MoOJyleM paedopMauuu rpyHTa FE, U
koaddurmenrom Ilyaccona v. IlpuBeneHHbIi Moaynb aedopMaiuu
HEOOXOAMMO ONpEAENATh C YYeTOM HEOJHOPOJHOCTH CBOWCTB I'pyHTa OT
€CTECTBEHHBIX M TEXHOTCHHBIX ITPUYHH (3aKpeIyIeHue TPYHTOB LieMEHTaIen
WIN UHBIMH CIOCOOaMHU, TOSIBJICHNE HAPYIICHHOW MPOXOJKOW 30HBI M IP.).
3Ha4YeHHUs XapaKTEPUCTUK TPYHTOB CIEAYET ONpPEAETIATh C Y4YETOM HX
CBOMCTB IIpyu BOAOHACBIIIECHUN Ha OCHOBAHUHN HATYPHBIX HCCHC}IOBaHHﬁ.

Jns HarmopHBIX TyHHeEJIeW KpPYroBOI'O OYEpPTaHWs, pacrojlaracéMblX B
OJIHOPOJIHBIX M3OTPONHBIX TIPYyHTaX, MoOAylb jedopmanunm rpyHTa £E,
JIOIYCKaeTCsl OMPeeATh o popmyIe

E, =K1+ v) %

Kr,
rae K, = ﬁ— K03 PHUIHUEHT yIEIBHOrO OTIIOPa TPYHTA;

K — xoaddunuenT ornopa rpyHra;

¥, — HApYXXHBIA pajinyc 0OJEIIKH, CM.

JUis  TyHHeneW, pacmonaraeMplX B aHHU30TPONHBIX TPYHTaX C
OTHOIIEHHEM MOAyJel aedopManuy B pa3HBIX HampaBieHUsAX Ooxnee 1,4,
pacyeTsl HE0OXOAUMO BBIIOJIHSATH C YY€TOM aHH30TPOITUH.

6.14. JlebopmaloHHBIE XapaKTEPUCTHKU TpyHTOB K, wmm E, nns
tyHHenel [ u Il kiaccoB cinenyeT onpenensTh Ha XapaKTEPHbBIX UHKEHEPHO-
TEOJIOTMYECKUX ~ yYacTKaXx [0 JaHHBIM  HATYpPHBIX  MCCJIEAOBAaHUI,
BBITIOJIHEHHBIX METO/IOM HAIOPHBIX BHIPA0OTOK, C TOMOIIBIO YCTaHOBKH
neHtpaitpHoro Harpyxkenus (YIIH) u nummHIpUYecKoro ruipaBindecKkoro
mramma (LIT'I), a Takke MTaMIOB B COYETAHUH C CEHCMOAKYCTHUECKIMH H
MIPECCUOMETPUYECKIMU METOJAMHU.

Jns tynnenei 111 u IV kiaccoB HaunexxuT npeycMaTpuBaTh HaTypHBIE
HCCIIEOBAaHUs CEHCMOAaKyCTHUECKHMH U IMPECCHOMETPUUECKUMU METONAMU.
Jomyckaercst TaxkKe HCIOAB30BaTh 3HAUCHMS (PU3MKO-MEXaHMYECKHX
XapaKTEpPUCTHK TPYHTOB, BBIIBICHHBIX IIPH MPOXOJKE TYyHHENIEH B
AQHAJIOTHYHBIX UHKEHEPHO-TE0JOIMYECKUX YCIOBHUSIX.

6.15. JIna  OpOEKTHUPOBaHUS  TUAPOTEXHUYECKHX  TyHHENEH,
pacriojaraeéMbelXx B BEYHOMEP3JIbIX TIPYHTaX, HEOOXOOMMO OIPEEIATh
3Ha4YeHUsA (HU3UKO-MEXaHUYECKUX XapaKTEPUCTUK TPYHTOB B MEp3JIOM U
TaJIOM COCTOSTHHH.

6.16. Jlnsg mpenBapUTENBHBIX pAacyeTOB 3HauYeHHS Kod(QUIEeHTOB
yIeNpHOTO OTIopa K, U CpPEeJHETPEIIMHOBATHIX TI'PYHTOB JIOITyCKAeTCs
OIIPEIETISATH 110 YePT. 2 WIIH 10 aHAJIOoTaM.
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Yept. 2. ['padux 3aBucumoctr ko3 duruenrta K, ot kodrpdpummeHTa
KPEIOCTH I'PYHTA f I TPEIINHOBATHIX TPYHTOB

[Ipumeuanue. B cnaborpemmHoBarbix rpyHrax ¢ f < 10, a Taxke npu
KOMOAWHOBOH TPOXOAKE TyHHeNs 3HadeHus K, MOIydeHHBIE MO 4epT. 2,
cienyeT yBenuuuBath Ha 30%.

6.17. B pacuerax 00JelOK TyHHENIEH HEOOXOAMMO YUYHUTHIBATH
COBMECTHYIO PabOTy YCTaHaBIMBAaEMOH IPH IPOXOJKE TYHHENS KpemHu ¢
00IETIKOH.

6.18. Ilpm Ha3HaYeHWH pacUeTHON CXeMBI OOIENKH TYHHEIS |
TPYHTOBOTO MaccHBa CIeJlyeT YUHUTHIBATh IOCIEAOBATEIbHOCTh pa3paboTKu
IPYHTa ¥ BO3BE/ICHHS DJIEMEHTOB O0/IEIIKH.

6.19. Ilpu mapamieTbHOM pPACIOJOXKCHUH HECKOJNBKUX TYHHEJIECH B
pacdyere OOZENKM Ha IPOYHOCTb HEOOXOAWMO YUMTHIBATh H3MEHCHHUS
HAaIPSDKEHHOTO COCTOSIHMSI M NPOYHOCTHBIX CBOMCTB I'PYHTOBOI'O MAacCHBa,
BBI3BAHHBIX IPOXOKON COCEHUX TYHHEJEH.

6.20. Pacuer OeTOHHBIX W >KEIIe300€TOHHBIX OOIENOK TyHHeNeH Ha
TeMIIepaTypHbIE BO3/EHCTBUS CIEIyeT BBIOIHATH IPU PACUETHOW pa3HOCTH
temrepatyp 6oisiee 30°C ¢ yuerom HaOyXaHUsl U MOJI3y4ecTH OETOHA.

6.21. Ilpn pacuyere 00IENOK HAIOPHBIX M OE3HANOPHBIX TYHHENEH
MIPOTHBOJABJICHNE BOJABI B IIBaX OCTOHMUPOBAHUS M B CEUCHUSX MEXIY
IIBaMU OCTOHUPOBAHUS HE YUUTHIBAETCSL.

6.22. TomumuHy JIOTKa TYHHENS, IIOJIBEP)KEHHOTO BO3ICHCTBHIO
BJIEKOMBIX HACOCOB, CJIEIyeT Ha3Ha4aTh C YYETOM BO3MOXXKHOCTH MCTHPAHUS
JOTKa.

Ipunoxenue 1

O6s3aTenbHOe

Pacuer 00/1e10K TyHHeNEe MO NpeAeabHbBIM COCTOSHUSIM MEPBOM
IPYIIIIbI

1. PacueT GETOHHBIX U :KeJIe300e TOHHBIX 00/1eJI0K MPOU3BOJIBLHOI0
OYepTaHus

B pacderHoil cxeme, Kak paBUIIo, IPEAIIOIATaeTCsl, YTO HArpy3KH, B TOM
quciae W TOpHOE JaBlieHHE, 3aJaHbl, a OTIOpP TPYHTa ONpenenseTcs Kak
peaxiys ynpyroro oCHoBaHus. Bo3MOXHbIE IPOCTENIINE PACUETHBIE CXEMBbI
00/IENIOK KaK CTEP)KHEBBIX CHCTEM B YNPYTroil cpeae ¢ OJHOCTOPOHHHUMH
CBSI35IMM IIOKa3aHbI Ha 4epT. 1.
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Yepr. 1. PacueTHple cxeMbI 00/ICTIOK TyHHETEH

Pacuer mpodHOCTH cileAyeT BBINOJHATH HAa pacyeTHbIE Harpysku (C
y9eToM KO3((UIMEHTOB HAIS)KHOCTH IO HArpy3kaM) B COOTBETCTBHU C
pas3a. 5, KEeCTKOCTh MPUHUMATh B COOTBETCTBHHU C II. 6.12, K03(DHUIIHEHTHI
OTIIOpa IPyHTA — B COOTBETCTBUU ¢ M. 6.13-6.16.

Pacuer ceuenmii 007€NOK W ompeneseHWE HEOOXOIUMOM IIIOIAaAN
CedeHMs apMaTypsl 4, ciuenyet npomsBoauts no CHull 11-56-77.

2. Pacuert cTanexkes1e300eTOHHBIX, #e1€300¢TOHHBIX, APMHUPOBAHHBIX
HAOPBI3r-0eTOHHBIX U KeJ1e30TOPKPETHHIX 00/1eJI0K HATIOPHBIX
TYHHeJIeil KPyroBOro o4epTaHusi HA HAYAJIbHBIX CTAAMAX
NPOEKTHPOBAHNUS

Ha Ha4yanpHBIX CTaAusAX MPOEKTUPOBAHUS PAcueT HANOPHBIX TyHHEICH
BBITIOJIHSAETCS 10 MPUOIIKEHHBIM (OpPMYyJIaM, KOTOPBIE YUHUTHIBAIOT TOJBKO
BHYTpPEHHEE JaBJIEHUE, IOCTOSHHOE B MIPEJENIaX CEYECHUsI.

[noutaae ceuenns paboueit apMatyphl A,, cM?, Ha 1 CM JUIMHBI TYHHEIS:

TIpH COOITIOICHUH yCIOBHUS

hq > Koriy Rt

2
tePEEsY nY1c
ompenersiercs mo popmyse

CYnYiePwili  AsRy Ko

(M

A = , 2
Y cRst Rst E S ( )

npu HecobmoaeHnu ycioBus (1) — mo hopmymne

A =— YnYicPwili AssRy _ pghqzre ’ 3)

Y Rst Ryt 100y (Rt
TZie P, — PACUETHOE BHYTPEHHEE JABJICHUE BOJBI C Y4E€TOM THIPABINIECKOTO
yaapa B IepuoJl HopManbHOU 3kciutyarauuu, Mlla;
hg: — paccTosiHME OT LIENBITH CBOJA TYHHENS JO MOBEPXHOCTH 3EMJIH,
cMm;
Ry, E; — pacueTHOE CONMPOTUBICHHE apMaTypbl Ha PACTSDKCHUE M MOJIYIb
ynpyroctu apmarypsl, MIla;
Ay, — TIOWANb CEYeHHs CTaNbHOH 000T0uKM, cM’, Ha 1 CM JUTHHBI
TYHHEJIS,
R, — pacyeTHOE COIPOTUBJIEHHE CTANLHON 000JI0YKH, IIPUHUMAEMOE 10
CHulII 11-23-81, MIla;
K, — k03 GHIHEHT yaenpHOro oTopa rpyHTa, H/em’;
0 — IIIOTHOCTb IPYHTA, KI/CM’;
Yer Y Vie — K03DQUIUECHTHI, IPUHUMAEMBIE COTJIACHO T1. 6.3.

Ecmn mo dopmynam (2) nmm (3) Ay < 0 (T. e. pacueTHOIl apMaTypsl He
TpeOyeTcsi M BHYTPEHHEE [aBICHHE BOABI IIOJHOCTBIO BOCIPHHHMACTCS
TPYHTOM), CJeQyeT NPUHMMAaTh 3HaYeHUE A; 10 MUHUMAILHOMY IPOLCHTY
apMUPOBaHUs COINACcHO II. 4.19.

3. PacueT cTaJIbLHBIX 000/109€K KOMOMHUPOBAHHBIX 00/1€JIOK C
HAPYKHBIM MOHOJIUTHBIM GETOHOM



3.1. Mapku cranu Ijisi CTalbHBIX OOOJIOYEK M KOJIel YKECTKOCTU CIIEIyeT
MIPUHUMATH 1O TabI. 1.

Tabauua 1
Tonmuna Kareropus cranu npu pacueTHoil
Mapka T'OCT umu JIICTOBOTO TeMreparype ¢, °C
cranu 8% 1poKara, t>-40 —40>¢>-50 -50>¢>-65
MM

BCt3I'mc I'OCT 380-71 10-30 5 - -
18I'mc I'OCT 23570-79 10-30 + - -
0912 rp. 1 TV 14-1-8023-80 11-20 12 - -
0912 I'OCT 19282-73 10-32 12 - -
09I2C rp. 1 TV 14-1-3023-80 10-20 12 13 15
0912C TI'OCT 19282-73 10 -60 12 13 15
10XCH/J I'OCT 19282-73 10-40 12 13 15

[Ipumeuanus: 1. 3Hak “+” 03Ha4aeT, YTO KATETOPHUIO CTAIH U TpeOOBAaHUS K HEH YKa3bIBaTh B
MIPOEKTE HE CIEeNyeT; 3HaK “—* 03HayaeT, YTO JaHHYIO MAapKy CTajJH NpH yKa3aHHOW pacyeTHOU
TeMIIepaType NPUMEHATD He CIIeyeT.

2. TIpn HapnexameM TeXHHKO-3KOHOMUYECKOM OOOCHOBAaHMH JIONYCKAeTCs NPUMEHATH CTajb
JPYTUX MapoK.

3.2. CranpHple 000JIOYKHM CIIEAYyEeT pPacCUUTHIBATH Ha JeHCTBHE
BHYTPEHHETO JIaBJICHHSI BOZBI B TYHHEJE, HAPY)KHOTO JTAaBJICHHUS IOI3EMHBIX
BOA, pacTBopa (IIpH IEMEHTALWH) M CBEKEYJIOKEHHOT0 OETOHAa C y4eTOM
TEeMIIEpaTYPHBIX BO3JEHCTBHH, a TakKe Ha JieiicTBHEe COOCTBEHHOTO Beca U
Harpy3ok OT MEXaHHW3MOB IpU MOHTaxke oOosouku. [Ipu pacyere crambHBIX
000I109eK IefiCTBHE TOPHOTO JIaBJICHHSI HE YIUTHIBACTCSI.

KoaddurmenT HamexxHOCTH MO Harpyske Y, KodQGhHIMEHT HaJeKHOCTH
10 Ha3HAYECHHUIO COOPYKEHUS Y, U KOOPPHUINEHT yCIOBHI PaOOTHI Y, CIIEAyeT
MPUHUMATH COTJIacHO TpeOoBaHusAM 1. 5.8 1 6.3.

IIpumeuanue. 3HaueHwe kodpduIMeHTa ycimoBuid pabOTBHl 7,
MPHUBEICHBI U pacyera CTAIBHBIX OOOJOYeK 0€3 ydyera MEeCTHBIX
HaNpsHKEHUH.

3.3. Pacuer Ha MPOYHOCTH CTAIBHBIX 00OJIOYEK CIIENYET BBIMOIHATH IO
¢dopmyne

R
\/0§—0x02+0'2 SYC—, 4)

Yn
MIPH ATOM HEOOXOIMMO COOTIONATh YCIOBHUS:
Ry, Ry,
Ox S——;0,s—,
Yn Yn

TZI¢ Gy, G, — HOpPMAaJlbHbIE HAIPSHKEHHUS COOTBETCTBEHHO B IMONEPEYHOM H
MPOJIOJILHOM ceueHusx obonmouku, Mlla;
R — pacuerHoe comporusnenue, Mlla, npuHumaemoe mpu pacuerax

Ha BHYTPEHHEE JIaBJICHHUE C YUETOM OTIIOpA IPYHTA PaBHBIM R ,
Yu
a MpM pacyeTax Ha BHYTpPEHHEE AaBieHHE Oe3 ydera oTmopa
IPYHTa M Ha HAPYKHOE JaBJICHHE — R,;
R,, R, — pacueTHbIe COMPOTHUBIEHNUS CTAIN PACTSHKEHUIO, CHKATHIO, H3TUOY,
MIla, cOOTBETCTBEHHO IO BPEMEHHOMY CONPOTUBJIECHUIO U IO
mpeneny TekydecTd, npuanMaemMsie o CHull 11-23-81;

Y. — KO3hOHULUMEHT HAAEKHOCTH ISl DIEMEHTOB KOHCTPYKIIMH,
pacCUNTBHIBAEMBIX Ha MPOYHOCTH 1o BPEMEHHOMY
COIIPOTHUBIICHUIO, paBHBIH 1,3.

3.4. HopmanbHoe HampspkeHue o,, Mlla, B MpOJOJIBHBIX CEYECHHUAX
000JIOYKH OT BHYTPEHHETO JABJIEHHS BOIBI CJIEOYeT OINpPENeysITh II0

bopmymam:



_ Pwilm + ar I<or
G, = s
t+4,33-10 1, Koy
TI€ p,,; — PACUETHOE BHYTpEHHee qaBieHue Boabl, MlIla;
¥ — CPEIHUM pagyc 000JI0YKH, CM;
{ — TOJIIIMHA CTEHKH 00O0JIOUKH, CM;
a, — pacUeTHBIIN paTualIbHBIN 3a30p MEXIY 000JI0YKON U OETOHOM, CM;
K, — npuBeneHHbIH KOd(p(UIMEHT yaenpHOro oTmopa rpynta, H/cm?®,
ornpenensieMbld 1o Gopmyie
1
Kop =——— (6)
1 Ie 1
—In—+—
Eb I'm Ko
. — HapYXKHBII pagnyc 6E€TOHHOW 000MMEIL, CM;
E, — moayne ynpyroctu 6etona, MIla;
6) mpu OTCYTCTBHM OTIOpA TPYHTA WIH IPU

)

& >433.107 —p“’tir‘“

I'm

Pwilm
Gz = (7
t
3.5. PacueTHbIii paquabHBINA 3a30p MEXKAY 000J0YKOM U OETOHOM a,, CM,

CJICAYCT OIPCALIIATH 110 (bOpMyJ'IC
a,=day + an + a,3, (8)

TA€ a1, 2, ;3 — COCTABIIOLIME PAaJUAIIBHOIO 3a30pa COOTBETCTBEHHO OT
TEMIEpPATYPHBIX  BO3JCHCTBUH, ycaakd OeToHa W
MOJI3Yy4YECTH FPYHTA, CM.
CocCTaBIsIONIyI0 3a30pa OT TEMIIEPAaTypHBIX BO3ICHCTBUH d, CIEOdyeT
OIIpeIeTISATh 110 opmyIie

an = 15;6 loiérm(tmax - Z‘min)a (9)

e ty. — HauOONbIIas TeMIepaTypa B TYHHEJIC NPHU 3alOIHUTEIILHOW
nemenramuu, °C;
tmin — MHIHUMAITbHAS TEMIIEpaTypa BOJBI WIIH BO3AyXa B TyHHene, °C.
Cocrapmnsiomue 3a30pa 0T yCaJKH OCTOHA d,, W MOJ3YyYECTH IPYHTA d,3,
OHpeﬂeﬂHeMbIe 110 JaHHBIM HCCHC}IOBaHHﬁ, cneuyeT y'-II/lT])IBaTI) TOJIBKO le/I
pacdeTe Ha 0coObIe COYCTaHUS HArPYy30K.
Jis mpeBapuTENBHBIX PACUETOB JIOMYCKAeTCS IPUHUMATD

a,=3-10",. (10)

3.6. HopmanwHoe HampspbkeHue o, MIla, B TpOAOIBHBIX CEUYECHHUAX
000JIOYKH OT HAPYKHOTO ABJICHUS CIIEAYET ONMPEICIITh 0 (hopMyJIe

G, = Puclm | (11)
t
TZA€ Py — PacueTHOE HapyxkHoe fasneHue Mlla.
3.7. HopmanwsHoe Hampspkenune, MIla, B monepedHoOM ceueHUH 000I0YKH
CIIeITyeT ONpeHeIsTh:

OT TEeMIIePaTypHBIX BO3ACHCTBUI — IO opMyIIe
Oy1 = _2952td’ (12)

TIe f; — pacUeTHHIN nepenan Temreparyp, °C;
OT CTECHEHHsI MoTepevHon aedopmarun — mo Gopmyiie

Ox = 0930-)67 (13)

3.8. PacuerHple mepemaa TeMmeparyp {#; CIEAyeT OIPEAeATh II0
bopmynam:
MIPH MOBLIIEHUH TEMIIEPATYPEI

1= tnax — th,mim (14)



IIPYU NIOHW>KEHUU TEMIIEPATYPhL

ta = nin — tb,maxa (15)

THC fmax, Lmin — COOTBETCTBEHHO HAWOOJBINAS M HAaWMEHBINAs TeMIepaTypa
BOJIBI WJIM BO3yXa B TyHHene, °C;
b, max> tpmin — COOTBETCTBCHHO HAWOOJIbIIAs M HAMMEHBIIIAs TeMIIepaTypa
0005104KH B Iepro]1 oberoHnpoBanus, °C.

3.9. MecTHBIE HampsDKCHUS, BO3HUKAIONINE B CTAbHOH 000NOYKE y
pebep JKEeCTKOCTH, a TakKe B MECTaxX Iepernoma, 00pa3yromuX oA YIJIOM He
6osiee 10°, noryckaeTcsi HE YUUTHIBATS.

3.10. Pacyer Ha YCTOWYHMBOCTH CTadbHOH OOOJIOYKH TPH JCHCTBUHU
HapY>KHOTO JaBIJICHUS p,,., MIla, cieqyeT BRIIOIHATE IO (hopMyIIe

Pre< YeParS , (16)
Yn
T/Ie P, — KPUTHYECKOE HapykHOe AaBieHue, MIla;
& — KoapPUIHEHT, TPUHUMAEMBIH 10 Tab. 2.

Tabmuua 2
DO T IR 0,5 0,75 1 1,5 2 2,5
€ 1 0,9 0,8 0,6 0,5 0,4
IIpu Palm 2,5 crmemyer mpUHUMATH
tRyy,
Ryut
pcré = 5
I'm

rae R, — HOpMaTUBHEIN MPEAEN TeKy4ecTu cTanu, Mlla.
3.11. Kpurnueckoe HapyXHOE€ [aBICHHE TPH OTCYTCTBHH KOJIEI]

1
JKECTKOCTH W Tpu — >2 (Toe / — pacCTOSHHE MEXIY KOJbIIaMH, CM)
m

Clle/lyeT OMpeleNuTh rpaduuecku mo uept. 2. Paspemiaercst Takke B 3TOM
CIlyJae BBITIOJIHSATE PAacueT Ha YCTOMYMBOCTE MO CTAHAAPTHBIM MPOrpaMMaM
Ha DBM.
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Yepr. 2. I'paduk 3aBUCUMOCTH KPUTHIECKOTO HAPYIKHOTO AABICHHUS O, OT
OTHOCHTEIBHOMN TOJIIMHBI CTCHKH 7',/t [R,, — HOpPMaTHBHOE COMPOTUBIICHUE 1O
npeneny Tekydectu ctanu, MlIla (krc/cMm”); a, — pacdeTHBIH paguaIbHBIA 330D

MEXIy CTEHKOH 000JI0YKH M OETOHOM, CM; 7, — CPEAHUH paguyc 000I0UKH, CM; £ —
TOJIIMHA CTEHKH 000JIOUKH, CM]



3.12. Kpurudeckoe Hapy>KHOe AaBleHHE O, MIla, npu Hamuuuu Kosuery
KECTKOCTH CJIE/TyET OIPENEIIATh M0 (OpPMyIIaMm:

tt)2 t
Per =0,92EST(—j npu 0,5 sTsz; (17)
I'm
t] 1 ) 2 I
Pper = Eg— ﬁ+0,092(—) n&v(n:J npu — < 0,5, (18)
I'm | nym I'm I'm

rae E; — Monyns ynpyroctu crany, MIla,
n,, — 9UCIIO0 BOJH, 00pa3yIOMUXCs TPH CMATHH 000JIO0YKH, MOJ0NpaeMoe
TakuM 00pa3oM, YTOOBI MOTYYNTh MUHUMAJILHOE 3HAUCHHE O,

I 2
m:1+[nLj ,
T
3.13. Komblza >XECTKOCTH HAUICKHUT MPOCKTHPOBATH MHHHMAIBHOTO
MIOTIEPEYHOT0 CEUEHHS C IIeTbI0 YMEHBIICHHSI ra0apUTOB BEUIOMKH.
Pekomennyercs mpenycMarpuBaTh aHKEPOBKY KOJIEL KECTKOCTH B

OeroHe. B ciyyae HEBO3MOXHOCTH aHKEPOBKM pPacyueT KOJbLA >KECTKOCTH
MIPSMOYTOJIBHOTO TIOIEPEYHOTO CEUSHHUS CIIeyeT IPOU3BOANTH MO (hopMyIie

8% v V.Eqa
,anwesm 1+ I‘X+ I‘SI‘XSRy’ (19)
2
YA I .
7€ ¢, — TOJIIMHA KOJIBIA )KECTKOCTH, CM;
YV, — paccrosiHME OT LEHTpa TSHKECTH CEYCHHs KOJblia 10 Hambosee
YIaJICHHOTO BOJIOKHA, CM;
¥ — KOI(PQUIHMEHT, OMpeNeNsieMblii MO0 YepT. 3 B 3aBUCHMOCTH OT
3HAYEHUS BEJIUYNH:

Pret = ¥ nPue 3 5
v .E, o,o92(tj ..
I'm I'rl
2,
ar + pWe cim r'Yn
YCESAr

. 2
7y, Ay, J, — COOTBETCTBEHHO paguyC LEHTPaJbHOM OCH, CM, IUIOIIA/lb, CM~, U
MOMEHT  WHEpPIUH  TOMEPEeYHOTO  CEYeHWs  KOoJblla  C

MIPUCOETMHEHHBIM TIOSCKOM JUTHHOM [y = 1,56 /Tt + 1, CM4;

a, = 0,00257, — HavanpHOE OTCTyIDICHWE pagmyca Kojblla OT
TEOPETHUYECKOTO.
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Yepr. 3. I'paduk 3aBuCHMOCTH KOIDDHULMEHTA ), OT P, IPHU A,y = CONSE
Mpunoxenue 2

O6s3aTenbHOe

Pacuer 00/1€710K TyHHENEH 1O IpeAeTIbHBIM COCTOSHUSIM BTOPO
IpyIIbl

1. Pacuer 0eTOHHBIX U 3KeJIe300eTOHHBIX 00/1€10K MPOU3BOJILHOT0
ovepTaHus

Pacuer cnexyer BBINONHATH HA OCHOBHOE COYETAHHE HOPMATHUBHBIX
Harpy30K B COOTBETCTBUH C pa3l. 5 U 6 ¢ yueroMm Kod(QuiMeHTa oTHopa
TPYHTA, )KECTKOCTh CEYECHUS IPUHUMAETCS COTIacHo . 6.12.

[To momyyeHHBIM ycmiusaM (M3rHOAOIIMHA MOMEHT W HOPMAJIbHAS CHJIA)
HEOOXO/IMMO BBIIIOJIHUTH PACUET [0 00PA30BAHUIO U PACKPBITHIO TPEIIUH.

TpemmHoCTOMKIE 001eIKH, MPOSKTUPYEMBIE IS YCIOBHH, OTBEYAIOIINX
n. 4.16, cieayer npoBepsATh Mo oOpa3zoBaHuio TpemuH cornacHo CHull II-
56-77.

HerpeuuHocToiikue 00MeKN JTOMDKHBI PACCUUTHIBATHCS 110 PACKPBITHIO
TPELINH COTJIACHO Pa3ll. 4 U 5 HACTOSILETO MPUIIOKEHUSI.

2. PacyeT no 00pa3oBaHUIO TPEIIMH 0ETOHHBIX M 7KeJ1€300eTOHHBIX
00/1e/I0K HATIOPHBIX TYHHeJIell KPYTOBOIr0 04epPTAHUS HA HAYAJIbHbBIX
CTAAUSAX POEKTUPOBAHMS

Ha HauaspHOM cTamuM NPOEKTUPOBAHUSI pacdyeT M0 00pa3oBaHHUIO
TPEIIMH TPEUIMHOCTOMKUX OO/ENOK, TPOSKTHPYEMBIX JUIsl  YCIIOBHA,
oTBevaromux M. 4.16, momyckaercst BHIIONHATE 1o Qopmynam (1) u (2),
00€CHeUnBAONIMM  TPEIIMHOCTOMKOCTE MHpU  JAEHCTBUM  BHYTPEHHETO
JIaBIICHUSI.

Tonmmny o6nenku Ay, cM, CIeayeT BBIYUCIATH 0 GOpMyJIam:

npu ko3 dunmente yaensHoro ormnopa rpyara K, < 2000 H/em®

hy :r—i(ﬂ_&)’ (1)
1+ 30” YcRbtn Ek
Rbtn

TA€ Pyin — HOPMATUBHOE BHYTpEHHEE naBieHue Boasl, MIla;

E}; — Monynb ynpyroctu marepuaina 00JelKy, IpUHIMaeMblii paBHbIM 0,7
E,, MIla;

Ry, — HOPMaTHBHOE CONPOTHUBIICHNE MaTepHaia 00/IENIKH Ha PAaCTsKEHUE,
npuaumaemoe o CHull 2.03.01-84 B cooTBeTcTBHM € KiaccoM OeToHa,
Mlla;

[ — Ko3pPHUIHEHT apMUPOBAHUS CEUCHUS;

B C1a00TPEIMHOBATEIX rpyHTax npu K, > 2000 H/cm’®

i in — Ko
T; (Pw1 8) ’ (2)

'chbm(l + E{OMJ +K,ye

btn

he =

rae &= 0,25-10" YRy, 1g (0,05K, + 10).

3. Pacuer nmo 00pa3oBaHUI0 TPEUIUH (HA TPEUIHHOCTOMNKOCTH) 00/1€JI0K
U3 Ha0pBI3r-6eTOHA Ha BHEIIIHee JaBJIeHUe

TonmuHy Hecymmx o0O0AeIOK W3 HaOpeBT-OeTOHA /y, M, CIEOyeT
OIIpeIeTISATh 110 popmyIie
ngn + Pwe
YCRbtn
TIe g.n — HOPMAaTHBHAs BEIMYMHA BEPTUKAIBHOTO TOPHOTO AABIEHHUA (II.

5.12), MIla. Ilpm cmnenuaassHOM OOOCHOBAaHHMH JOITyCKAaeTCs

OIIPEJICTISITh TOPHOE JIaBJIeHHE U3 YCIOBHA 00beMa BO3MOMKHOTO
BEIBAJIa MEX/Ty aHKEPaMU;

h =035a : 3)



Pwe — OCTaTOYHOE TUAPOCTATHYECKOE JAaBICHHE BOABI C Y4YETOM
CHIDKEHUSI YPOBHS IOJ3E€MHBIX BOJ| JPEHRKHBIMH WINA APYTHMMH
Meponpustusimu, MIla;

Ry, — HOpPMAaTHBHOE COMPOTHBIICHWE HAOPHI3r-0ETOHA Ha OCEBOE
pacTsbKeHHe TIpU NPOEKTHOM Kiiacce OETOHa, OnpeaesiseMoM II0
npouyHocty Ha pactsbkenue (o CHull 2.03.01-84), MI1a;

% — KOd(pQUIUEHT ycIoBHH pabOTHI, NPUHUMAEMBI PAaBHBIM IS
apMUpOBaHHOI 00xenku — 1, st HeapmupoBaHHoH — 0,6;

a — IIar aHKepoB B MPOJOJIbHOM M IIONIEPEYHOM HAIPABICHHSX,
NpUHAMAaeMbli HaWMEHBIIMM (HO He MeHee | M) ucxonsd wu3
YCIIOBUIA:

a) 00pa3oBaHuUs TPYHTOBOTO CBOJIa — IO (hopMyJie

K,G,,
a=1 ———%(I, +b)
C
4)
rae I, = hg + ;) — AMHA aHKEPOB, M;
hy1 — ryOMHa HapyIIEHHOM 30HEI, M (11. 5.12);
l;g — TnybuHa 3a/Ie7IKH aHKEPOB 3a Mpeesbl HapyLIeHHOI
30HbI, NpuHUMaemasi pasHoi 0,5 — 0,7 m;
b — mponer BeIPaOOTKH, M;
¢ — CHCIJICHUE T'pyHTaA, IPUHUMACMOC IO JaHHBIM HATYPHBIX
WCCNIeIOBAaHUH; Al TPEJBapUTENbHBIX  PAacdyeToB
noryckaercst mnpuHEMaTh ¢ = 0,03f, MIla;
ky — xoaddunment, paubii 0,2 — 0,25 mis Beipaborok I
¢dopmbr ceuenust u 0,25 — 0,3 — s octanbHBIX (Gopm
ceuyeHus (cM. uepr. 1);
0) yCTOMYMBOCTH TPYHTOB MEXAY aHKEpaMH — o hopMyie

a Lo e

= ; (5)
3V G,

B) MIPOYHOCTH 3aKPEIUICHHs aHKepa — 1o popMyJie
N,

a=

9 6
pghq ©

rae N, — Hecymias CIOCOOHOCTh aHKEpa, paBHAas ISl IKEIe300€TOHHBIX
AHKEepPOB MPOYHOCTH CTEPIKHSI aHKepa Ha Pas3pbiB, Ui OCTAJIBHBIX
ankepoB — 80—100 xH.

4. PacyeT IIMPUHBI PACKPBITHS TPEIIUH H 0ETOHHBIX 00eTKaX
HAMOPHBIX TYHHeJIeli KPYroBOro o4epTaHust

lupuna packpbeITHs TPEWIUH A, MM, B OETOHHBIX O0IEIKax TYHHEINS,
MIPEeAyCMaTPUBAEMBIX B OJHOPOIHBIX TPEIIMHOBATBHIX T'PYHTAX WIIN JPYTHX
IPYHTax, yKPEMJICHHBIX [IEMEHTaINEl, JOJDKHA ONpeNenaThes Mo Gopmyrte

a'CI'C - IOOOCCZC me
K

(0]

; (7

Pwin
e Core = 0,28+ 6250 <1

(o)

5. PacyeT IIMPHHBI PACKPBHITHA TPEUINH B 2KeJIe300eTOHHBIX 001e/1Kax
HANIOPHBIX M 0e3HATIOPHBIX TYHHeJ el

IlupuHy packpbITHsS TPEIUH ., MM, B JKeJI€300€TOHHBIX O00ENKax
HaIlOPHBIX ¥ OE3HANIOPHBIX TYHHEJIEH CIlellyeT pacCuuThIBaTh 10 Gopmyrie



s —Oso

Aere = PN 7,7(4 —100p)Vd | (8)

S
rae o — Ko3(h(OUINEHT, YIUTHIBAIONIINN BIUSHNAE TPEIIMHOBATOCTH CKaJIbHOTO
TPYHTa, CI0KEHHOTO M3 OJIOKOB, U NMPUHUMAEMbIi B 3aBUCHMOCTH
OT MoJAyns TpewmuHoBaToctd M, :a=1 npu M,=5; a=2 npu
M,<1. B unareppane 1 < M, < 5 3HaueHUs a NPUHUMAIOTCH IO

HUHTCPIIOJIALINN,
L — KOdpPUIHUEHT, TPUHIMAEMBIA IS LUEHTPAIFHO- M BHEIEHTPEHHO
pPacTAHYTBIX 3JIeMEHTOB — 1,2, [UIi BHELEHTPEHHO CXKAThIX H

M3rHbaeMbIX dJIEMEHTOB — 1

1 — KO3 PUIHEHT, TPUHIMAaEMBIi paBHBIM IIPH CTEPKHEBOI apMaTtype
neproandeckoro npodwst — 1, mpu rmagkoit apmatype — 1,4;

O, — HAIpsHKCHUE B PACTIHYTOW apMmarype 0Oe3 ydera CONPOTHBICHUS
OeToHa pacTsHyTOU 30HHI ceueHns1, MIla;

Oy, — HAYAJILHOE PACTATHBAIOIIEE HAMPSDKECHUE B apMaType OT HaOyXaHus
OeToHa: AN KOHCTPYKIWMH, HAaXOIAIIUXCS B BOIE, Oy, = 20 Mlla;
JUTST KOHCTPYKIMHA, MOJBEPKEHHBIX IUTEIFHOMY BBICHIXaHHUIO, B
TOM YHCIIE BO BPEMsI CTPOUTENBCTBA, Ty, = 0;

p — K03(D(UIMCHT apMHPOBAHHS CCUCHHS, NPHHUMACMBIH DPaBHBIM

u :%, HO He Oonee 0,02 (3mech A, — HeoOXomuUMas TUIOIIATH

CCUCHMSI apMaTyphl, OMNpPENEISIONasl COTIAcCHO 0053aTEeNbHOMY
MIPWIOKEHUIO | WM TpUHUMAaeMasi B COOTBETCTBHH C T1. 4.19);

d — muaMeTp cTepiKHEH apMaTypbl, MM.

Hanpsoxenust B pactsiHyTol apMarype o, Mlla, ciegyer onpenensite no

dbopmynam:

JJIs1 1/13r1/16aeM1)1x JJIEMEHTOB
M

GS = . B (9)
Asz

JUTSL IIGHTPAJIbHO PACTSHYTHIX 3JIEMEHTOB
Ny

Cs = , (10)
Ay

JUTS. BHELICHTPCHHO PACTSHYTHIX U BHELICHTPEHHO CIKATHIX HJIEMEHTOB IPH
OOJIBIITNX IKCIIEHTPUCUTETAX
N n(q + z)

GS:T3 (11)

JUIsl  BHELUEHTPEHHO  pPACTSIHYThIX  JJEMEHTOB  IpU  MallbIX
SKCHEHTPUCHUTETAX:
Juta 6osiee pacTSHYTOW apMaTypBI

o Noe 1)
As (ho - ac)

JJI1 MCHEC paCTﬂHyTOﬁ apMaryphbl

S L (13)
As (ho - ac)

rae M,, N, — HOpMaTHBHbIE W3THOAIOMIMA MOMEHT W NPOJOJBHOE YCHIIHE,
ompeaesieMble B COOTBETCTBUH € 0O0s3aTEIIbHBIM
npuioxenrneM 1 (1o cTaHAapTHBIM MPOTPaMMaM);
z — TUIeY0 BHYTPEHHEH Maphl CHJI, IPUHAMAEMOE TI0 pe3yIbTaTaM
pacueTa ce4eHus Ha IPOYHOCTb;
h, — pabouasi BBICOTa CCUCHHS,
€, — paccTosiHME€ OT ILEHTpa THKECTH IUIOWAAU CEYEHUs
pacTsAHYTON apMaTyphbl 10 NPOAOIbHON CHIIBI N,;
€. — PacCTOSHUE OT LEHTpa THKECTH IUIOMIAIN CEUCHHUS CXKATON
apMaTyphbl 0 MPOJOIBHON CUJIBL IV,



OmnpenensieMasi pacueToM LIMPHHA PACKPBITHS TPELIMH J0JDKHA OBITh HE
GoJiee BEeNWYMH, MPUBEICHHBIX B Ta0II. 7.

[Ipumeuanue. B ¢opmyne (11) 3maxk "+" mnpuHEMaeTcs npU
BHEIIEHTPEHHOM PACTSHKEHUH, 3HAK "—" — IPH BHEIICHTPEHHOM C)KAaTHH.

Ipunoxenue 3

O6s3aTenbHOe

Pacuer BenmnuuHbl PHIIBTPAIMOHHOTO Pacxoja BOJBI U3
HAMIOPHOTO TYHHEJS

1. I[OHYCTI/IMOCTI) BCJIIMYUHBI (I)I/IJ'II)TpaIII/IOHHOFO pacxona BOAbI Q, 11/ C'CM,
OTHeCeHHOro K 10 M pa3HOCTHM BHYTPEHHETO M BHEIIHEr0 HAallopoB BOJEI,
HaUICXKUT ONPEACIIATH 110 (bopMyne

Q= 1
e 1
kcrcncrc kM f

rae k.. — KO3(pOUIHEHT BOAOIPOHUIIAEMOCTH TPEUINH B 00neNnKe (pacxon
BOMBI, cM/C uepe3 | CM TpEIMHBI, NPH TPAgMeHTe HAIopa,
paBHOM 1), onpenensieMblii 1o popmysie
k(:rc = agrc 5 (2)
Nee — KONMYECTBO TPEIIMH B OOAENKe: OCTOHHOW — 7y = 0,06287,;
2mr, 8
q
M — KO3 UIHEHT apMUPOBAHUS CEUSHUS OOIEIKI;
d — nuameTp apMaTypsbl, CM;
7. — HAPYXKHBIH pasinyc 00JeIIKH, CM;
k — xoadpunmeHT GpuibTpanyu rpyHra, cMm/c;
M; — Momyns  (QOpMBI,  XapaKTepH3YIOIIMHA  IeOMETPUYECKOe
COOTHOIIIEHHE MEXIy DSJeMEHTaMH 30HBI (WIBTpaluud U
omnpenessieMslit mo GopmyJie

< Quam2mr, 1077, (1)

JKeIe300€TOHHON — Ngre =

21
M¢ = ; (3)
Iy
In—
rC
7y — pagMyc oOnacTv (QUIBTpPalUM, NPUHUMAEMbIE [0 OMNBITHHIM

JNAaHHBIM, a TPH WX OTCYTCTBHA — paBHBIM [IBOMHOHN TiyOmHE
3aJI0’KEHHS TYHHEIIS, CM;

Quim — JONycKaeMash BEIMYMHA (QHIBTPAIIMIOHHOTO pPAacxoja BOJbI,
OTHECCHHAsT K CIUHHIC DPAa3HOCTH BHYTPCHHETO W HAPYKHOTO
JABJIICHUI ¥ OmpesensseMas Ha OCHOBAaHUHM TEXHHKO-IKOHOMHYEC-
KAX pacdyeroB. s mpenBapHTENbHBIX PacdeTOB [OITyCKAaeTCs
npuHuMath: Quu, =1 1/c mHa 1000 M’ MMOBEPXHOCTH TYHHEJNs Ha
Kaxapie 10 M pa3HOCTH HANIOPOB — MPU Pa3HOCTU BHYTPEHHETO U
HapyxxHoro HarmopoB 100 M u meree; O,y oT 0,3 mo 0,5 i/c Ha
1000 M® moBepxHOCTH TyHHeNs Ha Kaxnaele 10 M pasHOCTH
HAaIopoB — IIPU PA3HOCTU BHYTPEHHErO0 M HApy)KHOIO HAIopoOB
cbime 100 m.

2. AGCOTIOTHYIO BEeIHYNHY (IIBTPAIIIOHHOTO PacXoa BOIBI U3 TYHHEIS
Qps, 71/C, CIIEYET ONpenesTh o hopmyie

QI(H; -H.) A

Qabs 10 5 ( )
rie / — IIHA TYHHEIS, CM.

3. 1t cHIKeHHus (IIBTPAIIOHHOTO PacXoia BOABI U3 TYHHENS CIEyeT
npeaycMaTpuBaTh TMPUMEHEHHE CIEIUABHBIX TOKPBHITHA Ha OCHOBE
MOJMMEPHBIX BSXKYHIUX MATCpHUAIOB, YKPCHUTCIbHYIO LIEMEHTAUUIO U
JPYTHC KOHCTPYKTHBHBIC MEPOTPHUSTHSL.

Mpunoxenue 4



CrpaBo4HOe
OcHoBHbIE OyKBEHHbIE 0003HAYCHUS
OcHoBHBIE XapPaKTEePUCTUKU I'PYHTOB

f— KO3 PUIHEHT KPEroCTH;

K — ko3 duruenr ormopa;

K, — K03 dHULUEHT yAEIbHOTO OTIIOPa;

E,— Monynb nedopmanui;

v— koadpduuuent [lyaccona;

@ — KaXyLIHICs yroj BHYTPSHHETO TPeHHS;

¢ — CIICTUICHUE TPYHTa;

£ — IUNIOTHOCTb TPYHTA;

M, — MOIyJIb TPEIIMHOBATOCTH;

84z — HOPMATHBHOE BEPTUKAIBHOE TOPHOE JABIICHNUE;
Zqxn — HOPMATHBHOE TOPU30HTANIBHOE TOPHOE NABJICHHE;
h, — BBICOTA CBOJa OOPYIIEHUS;

b, — nponer cBozia 0OpyIIEHHS;

hq1 — riyOMHa HApYIIEHHON 30HBI;

hg: — BBICOTA TOJIIM IPYHTA HAJ TyHHENEM.

Harpy3sku u Bo3eiicTBUS, YCHJIHA OT HUX

M,, N, — HOpMaTHUBHbBIC M3TUOAIOIINI MOMEHT ¥ HOPMAaJIbHASI CUJIA;
H; — BHyTpeHHUI Hanop BOABI,

H, — Hanop noA3eMHbIX BOJ;

H,| — rapanTUpOBaHHBIN HAMOpP MOA3EMHBIX BOJI;

Pwi — PacueTHOE BHYTPEHHEE JaBJICHUE BOJIbI;

Dwin — HOPMAaTUBHOE BHYTPEHHEE JAAaBJICHUE BOJBIL.

XapakTepucTHKa MaTepHaIoB

E; — Monmyns yripyroctu o0aemnKy;

E, — Momyns ynpyroctu 6eToHa;

E; — Monynb ynpyroctu apMarypsl;

Ry, — pacueTHOE CONPOTUBIIEHUE apMaTypbl PaCTLHKEHUIO;

R,,, — HOPMAaTHBHOE CONPOTHUBIIEHHE IO MPEJEeTy TEKYYECTH CTallH;

Ry, R, — pacyeTHOE CONPOTHUBJIEHHE CTAIbHOH OOOJOYKHM PACTHKEHHUIO,
CXKaTHumw u l/ISFl/I6y COOTBETCTBEHHO IO BPEMEHHOMY COIIPOTUBJICHUIO U
npeaeny TeKy4ecTu;

Ry, — HOpMaTHBHOE COTIPOTUBIICHNE OETOHA PACTSIKEHHIO;

Ry, — pacdeTHOe CONpPOTUBIIEHHE HAOPBI3r-0ETOHA OCEBOMY PACTSKEHHIO;

R s — pacueTHOE CONPOTUBIICHNE PACTSDKEHHIO CTEPXKHS aHKepa.

I'eomeTpHyecKHe XapAKTEPUCTHKH

h — BbICOTa BBIPAOOTKH;

b — mporneT BEIPaOOTKH;

hj — ToJIIMHA 00IEIIKY;

1, — TOJILIMHA MTOKPBITHSI HAOPBI3r-0eToHa;

r; — BHYTPEHHUH pajyc 00/IeNKH;

7, — HAPYXKHBINA pajinyc 00IeIKY;

7,y — CPpeIHUl paanyc 000I0YKH;

¢ — TOJIIMHA CTATbLHOM 000IOUKH;

Ay — Tutoma b, CeUeHUsl apMaTyphl;

h, — pabouast BEICOTA CEUCHHUS;

a. — PacCTOsIHME OT PABHOACHCTBYIOILIEH YCWJIMH B CKaTOW apMarype -0
Onmypkaiiiel TpaHy CeueHus;

€, 0O, — PacCTOSTHUE OT LIEHTPa TSDKECTHU IUIOIIAAN CEYEHHUS! COOTBETCTBEHHO
PaCTSIHYTOM U CXaTOW apMarypbl 10 IPOAOIbHON CUIIbL;

41— K03 HUIIUCHT apMUPOBAHHS CCUCHHS,;

d — nuameTtp aHkepa



A — III0IAb CEUSHUS CTAIBHOM 000I0UKH.
Koa¢puunentol

7— K03 QHIMEHT HaZIe)KHOCTH 110 HATPy3KaM;

% — K03 (DUIUCHT HAIS)KHOCTHU 110 HA3HAYCHHIO COOPYIKCHUS;
Y — KOO PHUIUEHT COUYETaHNH HATPY30K;

% — K03(ULNEHT YCIOBUH pabOTHI.

IIpunoxenue 5

CrpaBo4HOe
®opmyasl B equHunax cuctemsl MKI'CC
K ocHoBHOMY TEKCTY:
8qn = Prhy (1
(31€Ch ¥— OOBEMHBII BEC TPYHTa, TC/M’);
ngn = ﬂthl; (2)
Ggn = Why + 0,5h) 1g7(45° — %); 3)
g = 0,17h; 4)
E, = 100K,(1 + v). Q)
K obs3arenpHOMY TpHIokeHuIo 1:
> 100K, 1;R ¢ : (1)
reYEsynYic
ili ‘SR oli
A = YoViePwili  AsRy 100Kt : 2
Y CRst Rst Es
T <R LIe
As — Y nY Ic Pwili _ As y th : (3)
Y Ryt Ryt YRt
o, = Pwilm +10053rK0r (5)
t+4,33-107 1 Kor
1
Kop =773 6
100, 1 ©
—In—+—
Eb T'm KO
Ox1 =—25,214; (12)
K o06s13arenbHOMY NPHIIOKEHUIO 2:
b = T ( Pwin _IOOKOJ; (1
300p \y Ry Ex
Rptn
1i( pwin — 100K, €
hk — 1(len3OO [} ) , (2)
yCRbm(l + “] +100K &
btn
rae €= 0,25-10-5y.Rp;, 1g (0,5K, + 10);
Acre = Cere im_: 5 (7)

e Cope = 028 + 6,25% <1.

o

Conepxanue

1. OGmue nojxoKeHus
2. Tpacca 1 onepeyHoe CeueHNne TyHHEIs
3. Marepwuaisl 1151 KOHCTPYKIIMHA TyHHEIeH



4. KoHCcTpyKIIMHU TYHHEIEH
OO1mye KOHCTPYKTHBHBIE TPEOOBaHMS
Tynuenu 6e3 o0xenKu
OO6nenku TyHHENeH
5. Harpy3ku, BO3IEHCTBUS U UX COUETAHUS
6. OCHOBHBIE TTOJIOKEHUSI IT0 PAcCUETy 00IeNI0K
[punoxernne 1. OOs3arensHOe. Pacuer o0menok TyHHeNeH 1o
IIPEAEIbHBIM COCTOSIHUSIM MEPBOMN IPYIIIBI
1. Pacdyer OETOHHBIX W JKeNe300€TOHHBIX OOJENIOK MPOU3BOIBHOTO
OuepTaHus
2. Pacder cranexene300eTOHHBIX, KeJIe300€TOHHBIX, apMUPOBAHHBIX
HaOpBI3r-0ETOHHBIX W JKENE30TOPKPETHBIX 00JIETIOK HAIMOPHBIX
TyHHEJIEH KpyroBOro O4YepTaHHMs Ha HaYaJbHBIX  CTaIMsIX
MIPOEKTUPOBAHUS
3. Pacuer crampHBIX O000JOYEK KOMOWMHHPOBAHHBIX OOJEIOK C
HapyXHbIM MOHOJIUTHBIM O€TOHOM
[Mpunoxenne 2. OOszatenbHoe. Pacuer o00menok TyHHeNeH 10
IIPEAETBHBIM COCTOSIHUSIM BTOPOI IPYIIIBI
1. Pacder OeTOHHBIX W >KeJIE€300€TOHHBIX OOHETOK IMPOU3BOIBLHOTO
OuepTaHUS
2. Pacuer mo 00pa3oBaHHIO TPEIIUH OETOHHBIX M KEJIE300€TOHHBIX
00/1€JI0K HaIOpHBIX TyHHENEH KPYroBOrO OYepTaHUs Ha HAdalbHBIX
CTaHAX IPOESKTHPOBAHUS
3. Pacuet o 06pazoBaHunIo TpeIrH (Ha TPEIIMHOCTOMKOCTD) 00IEJI0K
13 HaOPBI3r-0€TOHA Ha BHEIIIHEE JaBJICHUE
4. Pacyer IIMPUHBI PACKPHITUS TPEIIMH B OETOHHBIX OOJEIKax
HaIOPHBIX TYHHEJE KPYyroBOTO O4epTaHUs
5. Pacuer mmpuHBI pacKphITHS TPEIIUH B JKEIE300€TOHHBIX 00AENKaX
HAIOPHBIX U 0€3HANOPHBIX TYHHeNel
[punoxenne 3. O6s3arensHOe. Pacuer BeMMYMHBI (DMIIBTPAIIMOHHOTO
pacxoza BOJbI M3 HAIIOPHOTO TYHHEIIS
[Ipunoxenne 4. CrpaBounoe. OCHOBHBIE OyKBEHHBIE 0003HAUYECHUS
ITpunoxenune 5. CnpaBounoe. ®opmyinsl B enunnnax cuctemsl MKI'CC.



