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T'ocynapcreennsiii komuter CCCP CTpouTenbHbIe HOPMBI H IIPAaBIIA CHull 2.06.09-88
TI0 JIeJIaM CTPOMTENbCTBA Tynnenu Bzamen
(Coccrpoit CCCP) THAPOTEXHUYECKUE CH 238-73

Hacrosmue HOpMBI pacnpoCTpaHSIOTCS HA TNPOSKTHPOBAHUE BHOBb
CTPOSIIIMXCS U PEKOHCTPYUPYEMBIX THAPOTEXHUYECKUX TYHHEICH, BXOISIINX
B COCTaB THJAPODJIEKTPOCTAHLMWH, MEIHOPAaTUBHBIX CHCTEM M CHCTEM
BOJOCHAOXKEHHUS.

[Ipu mpoekTupoBaHUK APYTUX aHAJOIMYHBIX 110 Ha3HAYCHUIO MOA3EMHBIX
COOpY)KEHHH JIOITyCKaeTCsl MOJIb30BaThCS TPEOOBAHMSMH HACTOSALIMX HOPM.

[Ipy mpoexTHpOBaHWM T'MIAPOTEXHUYECKUX TYHHEJIEH, pacriojaraeMbiX B
0co0bIX yciaoBusaX (B CEMCMUYECKUX paiiOHax, B paiioOHaX pachnpOCTpPaHCHHs
BEYHOMEP3JbIX TPYHTOB M [p.), CICAYyeT COOI0AAaTh IOMOJHUTEIbHbIC
TpeOOBaHUs, MpPEABSBISIEMble K TakUM TYHHEISIM COOTBETCTBYIOIIUMHU
HOPMaTHBHBIMH JOKYMEHTaMHU.

OcHoBHBbIC OyKBEHHbIE 00O3HAUYEHMs M HMHAEKCHl K HHM, IIPUHSATHIC B
Hacrosimmx HopMmax coracho CT COB 1565-79, a rtaxke dopmyisl,
HalMcaHhe KOTOPBIX U3MEHMIIOCH B CBSI3U C IIEPEBOZOM B €IMHHIBI Mexmy-
HapoaHoii cuctembl (CU), mpuBeaeHbI B CIPABOYHBIX MPUIOKEHUSIX 4 1 5.

1. O0uue nonoXKeHu

1.1. Kiaccel THAPOTEXHHYECKHMX TYHHENICH, BXOMAIIMX B COCTaB
COOPY)KEHHH THAPOIIEKTPOCTAHIIUN W MEIHOPATUBHBIX CHCTEM, HOJDKHBI
ycraHaBmuBatbess B coorBerctBud  co  CHull  [1-50-74. Kiaccsr
THIPOTEXHHUYCCKUX TYHHEIIEH, MPeIHA3HAYCHHBIX TSt CHCTEM
BOJOCHAOKCHHS, OJDKHBI COOTBETCTBOBATH KATETOPWAM  HAIACKHOCTH
mojauu Bojpl, ycranaBmuBaeMbiM CHull 2.04.02-84.

1.2. B 3aBUCHMMOCTH OT HAa3HAYCHHS THAPOTCXHHUYCCKHE TYHHEIH
MOPA3ICIITIOTCS Ha!

OCHOBHBIC, MpEAHA3HAYCHHBIC UIA IOCTOSHHOTO MPOIyCKa BOIBI IPHU
SKCIUTyaTallid THAPOAICKTPOCTAHIMHA, MEIMOPATHBHBIX CHCTEM M CHCTEM
BOJOCHAOKEHMNS,




BTOPOCTENEHHBIE, NPEAHA3HAUYEHHBIC A MEPUOJUUYECKOrO MPOIycKa
BOABl (A OMOPOXKHEHHSI M TPOMBIBA BOJAOEMOB M  BOJOBOJOB,
BOJIOCOPOCHBIC TYHHEITH), 32 HCKIIIOUSHHEM TOJIOBHBIX YYaCTKOB TYHHENEH 10
3aTBOPOB, KOTOPHIE OTHOCSITCS K OCHOBHBIM COOPYKEHHUSM,;

BpPEMEHHbIE, MpEeJHA3HAYCHHbIE M MpPOIycka BOABI B IEPUOJ
CTPOUTENIBCTBA UM PEMOHTA TUAPOTEXHUUECKUX COOPYKEHUH.

IIpu npoeKkTUpoBaHUU KPYIHBIX THAPOY3JIOB CTPOUTENIbHBIE TYHHEIH CO
CPOKOM  DJKCIUTyaTallMd CBBIIE 5 JeT JOIycKaeTcs OTHOCHUTh K
BTOPOCTENEHHBIM COOPYXKEHUSIM.

IIpy npoexTUpOBAaHMU TYHHENEH OCHOBHOTO WM BTOPOCTENEHHOIO
Ha3HA4YeHWs JIOJDKHA OBITh PAacCMOTPEHa BO3MOXXHOCTbH HCIIOJIB30BaHUS MX
JUIS TIPOITyCKa BOABI B IEPUOJ] CTPOUTEIHCTBA BOJOIOIOPHBIX COOPYKEHUH.

1.3. B 3aBUCHMOCTH OT T'HIPAaBIMYECKOTO PEXHMMa TI'MIPOTEXHUYECKHUC
TYHHEJIHU NOAPA3AENAI0TCs Ha!

HaropHble, paboTaromue Mpyu U30BITOYHOM BHYTPEHHEM IABJIEHHH BOJbI
10 CPaBHEHHMIO C aTMOC(EPHBIM;

Oe3HaropHble, paboTaroIue NPY HETIOJIHOM HAIOJIHEHUH BOJIOM.

B rugporexHMYeckMX TYHHENAX MAOIYCKAaeTCs MEPEeMEHHbIM pexuMm
paboTel mpu oOOecHeYeHUH IIOCTEIIEHHOTo Iiepexona H3 Oe3HaropHOro
peXuMa B HamopHBIM M HaoOOpoT. B 3TOM cilyyae HpoekTHOe pelieHue
JIOJDKHO OBITH 000OCHOBAHO JaHHBIMH JIA0OPATOPHBIX UCCIIEIOBAHUI.

1.4. OcHOBHBIE TEXHHYECKHE pEIICHHS MPOEKTOB HOBHIX H
PEKOHCTPYKLMK CYLICCTBYIOIIMX THAPOTEXHHYECKUX TyHHENeH (THapaBiu-
YEeCKUil peXUM paboThl, MIyOMHY 3aJI0KEHUS], PACHOJIOKEHHE B IUIAHE U
OPOAOILHOM MpoQuie, MONepPevYHOe CEYCHHE, TUI OOACIKH H 1p.) CIEAyeT
NPUHUMATh HA OCHOBE CPABHEHHs TEXHHMKO-DKOHOMUYECKUX IOKa3zaTe Jei
BAapUAHTOB C YYETOM OOIIEeH KOMIIOHOBKM COOPYKEHHH THApOy3ia,
MEIMOPAaTUBHON CHCTEMBl WM CHUCTEMbl BOJOCHAOXEHHs, YCIOBHH HX
9KCIUTyaTalluy, Ha3HAuCHMS TYHHEJs, HaMe4aeMbIX CIOCOOOB M CpPOKOB
CTPOUTENBHBIX ~ paboT, TOHmOrpagu4YecKux, HHKECHEPHO-TEOJIOTHYECKNUX,
THIPOTEOJIOTHYECKNX, KIMMAaTHYECKUX MW JPYyrHMX YCJIOBMH  paifoHa
CTPOUTEINILCTBA.

Y TBEpKICHBI Cpok
BHecens! [IOCTaHOBJICHHEM BBCJICHUS
MUHHCTEPCTBOM SHEPTETUKH T'ocynapcreennoro komurera CCCP B ZielicTBUE
u onexrpudukanun CCCP 110 IeN1aM CTPOUTENbCTBA 1 mons 1985r.
or 14 Hos0ps 1984r. Ne 188

BbIOpaHHBIH BapHaHT TMPOEKTHOTO peIIeHHs] JODKeH o0ecrnevnBarh
MPOYHOCTh, YCTOHYMBOCTD, JOJTOBEYHOCTh U AKOHOMHYHOCTh COOPYKEHHS,
BO3MOXXHOCTh ~MEXaHHM3alMM W WHAYCTPHAIM3ALMH CTPOUTEIBHBIX U
PEMOHTHBIX paboT, ONTUMANIbHBIE YKCILTYaTAIIMOHHbIC KaueCcTBa TyHHEJCH.

1.5. B npoekTax OCHOBHBIX THAPOTEXHHYECKUX TyHHENeH | u |l kmaccos
JOJDKHA  TPEeJyCMaTpPUBAThCS  YCTAHOBKA  KOHTPOJBHO-M3MEPUTEIbHOU
anmapaTypsl Uil TIPOBEJICHHs HATYPHBIX HaOJIOIeHMit 3a paboroit
COOpYKEHHS B MPOLIECCE CTPOUTENILCTBA U B TIEPHUOJ] €r0 IKCILTyaTalnH, IS
OLIEHKH COCTOSIHHSL ~OOJENKH TYHHEINs, OKPYXAloIero ero TrpyHTa,
THPABIUYECKOTO U (PUIBTPALIMOHHOTO PEKHMOB.

2. Tpacca 1 monepevyHoe ceueHue TYHHEs

2.1. Ilpm mNpOEKTUPOBAaHUM TPACChl T'MIAPOTEXHUYECKOTO TYHHEIS
Ha/UI)KUT 10 BO3MOXKHOCTH HW30€raTtb y4acTKOB, HaXOJSLIUXCS B
HEOJIArONPHATHBIX ISl COOPY)KEHHSI TyHHENS MH)XEHEPHO-T€OJIOTHYECKUX U
THAPOTCONIOTHYECKHUX YCIOBHAX (3HAYMTEIbHBIC TEKTOHUYECKUE HAPYIICHUS,
ra3oBbIACICHHS, MPUTOK MOA3EMHBIX BOJ, OIOJ3HH, KAapCTh) a TaKKe
YYacTKOB,  XapakTepH3YIOIIMXCS  HeOIAronpusATHBIMH  CaHUTapHBIMU
YCIOBUSIMU (CKOTOMOTHIIbHUKH, KIIa0HIIA, CBAJIKH, [OJIs PUIBTPALHH).

2.2. Tpacca TyHHens JOJDKHA OBITH NPSIMOJMHEHHOW M MHHHMAIbHOMN
JuHbl. HenpsMonuHelHyl0 Tpaccy JOMyCKaeTcsd NPUHMMATh B Clydasx,




KOrja 9TO  BbI3bIBae€TCS  TPeOOBAaHMAMH  KOMIIOHOBKM  THPOY3Ia,
HEOOXO/MMOCTBIO OTKPBITHSl JIONOJHUTENBHBIX 3a00€B WM oOecredeHHs
JOCTaTOYHOW TJIyOMHBI 3aJI0KEHWSI TYHHENS, a TaKXKe KOorja HeoOXOoIuMOo
n30ekKaTh PACIOJIOKCHUsI TYHHENIsl B HEONArompHsTHBIX — YCJIOBHSX,
yKa3aHHbIX B 1. 2.1.

2.3. Tlo Bceil nyMHE HANOPHOTO TYHHENS MOJ MIENBINOH CBOJA JOJDKEH
6BITH O6ecIIeueH 3anac gasaeHns ne Menee 0,02MIa (0,2 krc/cm?).

2.4. Yrapl mOBOpOTa Tpacchl TYHHENsI B IUIAHE NMPH CKOPOCTH IIOTOKa
Bozb! 10 10 M/c cnenyeT npunuMmats He 6onee 60°,a pamuycsl 3aKpyTIICHUH —
HE MEHee CyMMapHOIl WIMPUHBI MATH TPOJICTOB (AMAMETPOB) TYHHENS B
CBETy. YBEIHMYECHHUE YIiIa NIOBOPOTA M YMEHBILICHUE Pajnyca 3aKpyrJIeHUs 0
CPaBHEHHMIO C IPUBEACHHBIMHU, a TaKXe JOIyCKaeMble MX 3HA4YEHHs IpU
CKOpOCTH mOTOKa BoAbl cBbimie 10 M/c HeoOXoAMMO NpHHHMATh Ha
OCHOBAHMH JIa0OPAaTOPHBIX UCCIIECIOBAHUH.

HavanbHblf M KOHLIEBOM y4yaCTKM KPHUBOJIMHEHHOM Tpacchl TyHHeNen
CllelyeT NpeaycMaTpuBaTh IPSMOJMHEHHBIMH JUIMHOM, pPaBHOM HposeTy
(nuameTpy) BbIpabOTKH, HO HE MeHee 6 M.

2.5. ®opMbl MOMEPEYHbIX CeYCHH Oe3HANOpHBIX TyHHene# (uepT. 1), a
TaKKe COOTHOLICHUE UX Pa3MEPOB CllelyeT IPUHUMATH 1o Tadur. 1.

Tabmuma 1
®Popma
MIOTIEPEYHOTO Koadpdumuent CoOTHOLIEHHS Pa3MEPOB CEUCHUS
CeUCHUSI KpenocTu rpyHTos f
TYHHEJISI (0 ITpoTOIBSIKOHOBY) r,/b r./b ry/b r /b
| f=8 0,71 0,1-0,15 - -
1l 8>f>2 05| 0,1-0,15 - -
1] 4>f=22 0,25 0,1-0,25 1-9 -
v f<2 05| 01-0,1§ 1-1p 1-15
Ipumeuanus: 1. lanubie Taba. 1 otHocsites k cootHomenuto h/b = 1. Tpu

KoJiebaHuu ypoBHS BOJIbI B TyHHEne cBbiiie 0,30 momyckaercs mpuaumMars h/b > 1.
2. B MecTax CONpsDKEHHUs JIOTKA CO CTEHAMH TyHHENs JOIyCKAaeTCsl He yCTpauBaTh
3aKpyrJICHHH (BYTOB).

ra

Yepr. 1. Popmbl ONIEpEUHBIX CeUeHUi O€3HAOPHBIX TYHHENEH B CBETY

[lomepeuHoe cedeHHMe KPYroBOTO OYEPTAHUS CIIEAYEeT MPUHUMATH VIS
Oe3HAMOPHBIX TYHHENEH, MPOXOAAIIMX B TPYHTaX, Pa3BUBAIOIINX TOpPHOE
JTaBJICHNE, HECHMMETPUYHOE OTHOCHTEIBHO BEPTHKAJIBHONH OCH CEUEHHs, B
HaOyXaroIux TPyHTaX, a TAaKXKe IIPHU BEICOKOM HAIope MOA3EMHBIX BOJ.

IIpu HagnexamemM 000CHOBaHUH JOMTyCKAeTCA IPUHAMATE APYTHE (GOPMBI
MIOTIEPEYHOTO CeUCHNS OE3HATIOPHBIX TyHHEIEH.

2.6. TlonepeyHoe cedeHHE HAMOPHBIX TYHHENEH CciedyeT HPHHUMATh
KPYrOBOTO OuYepTaHWi. B YCTOHYMBBIX CIa0OTPEUIMHOBATHIX CKaJbHBIX
TpyHTaX JOMYyCKaeTcs MPHHHAMATh HEKPYroBoe OYEepTaHWE HaIOPHOTO



tynHenst (cm. uept. 1, dopmsr I, 1, IV), ecnu mpu 3TOM yAOBIETBOPAIOTCS
YCJIOBHSI IPOYHOCTH 00/ICIIKH.

Mpumeuanue. Crenenb (MOIYJb) TPEIUHOBATOCTH CKAJIbHBIX TPYHTOB
onpenenstor B coorBerctBur co CHull 11-16-76.

2.7. Pa3zMepbl NONEPEYHOro CEYeHUs! TYHHEJICH CliefyeT OINpeAeisiTh Ha
OCHOBAHHH THPABIMYECKUX U TEXHUKO-9KOHOMHUYECKHUX PAacieTOB.

Ha HayaspHBIX CTagusAX IPOSKTUPOBAHUS AUAMETP (MJIM TPOJIET) TYHHEIs
JIOIycKaeTcs MpuHUMarthb ot 2 1o 6 M —uepe3 0,5 M, cBbimie 6 M —yepe3 1 m
JUTHHBI.

B cnydae mepeMeHHOro TI'MIpPABIMYECKOTO PEXUMa W HPU CKOPOCTIX
BOJIbI B TyHHene cBbime 10 M/c pa3Mepbl MOMEPEYHOr0 CEUSHHUsI HEOOXOUMO
YTOYHATH HAa OCHOBAaHHMM JIa0OPATOPHBIX HCCIECJOBAHMH C YYETOM ONbITA
9KCIUTyaTalluy TYHHENEH, HaXOASIINXCS B AHAJOTUYHBIX YCIOBUSIX.

2.8. BpicoTy BO3AyHmIHOTO MPOCTPAHCTBA HAJ YPOBHEM BOABI B
Oe3HAllOpHOM TYHHENE IIPH YCTAHOBMBIIEMCS [JBIDKCHHUHM MOTOKA CO
ckopocThio 10 10 M/c crienyer npruHUMATH 1O THAPABINYECKOMY PacyeTy, HO
He meHee 0,07BbICOTHI TyHHENA B cBeTy 1 He MeHee 40 cm.

Ipu cxopocTsix TeyeHus BOABI B TyHHene cebiuie 10 M/c mocTaToyHOCTD
YKa3aHHOTO BO3/YIIHOTO IPOCTPAHCTBA JOJDKHA ObITh 000CHOBaHA JaHHBIMU
71a00paTOPHBIX UCCIIEAOBAHUH.

2.9. MuHNMaNbHBIE pa3Mephl MONEPEYHOr0 CEUCHUS THAPOTEXHUUECKUX
TYHHENEH B CBETy HEOOXOAMMO MPHHHMAaTh C YYETOM BO3MOXKHOCTH
pasMenieHuss 00OpyJOBaHMS, KOMMYHHKAIMH, IPOIYCKa CTPOUTEIBHBIX
MEXaHM3MOB M coOirofgeHust TpeOosanuii “"IIpaBun OGe3omacHocTH IpH
CTPOUTENBCTBE MOJ3EMHBIX THPOTEXHUYECKUX COOpYKeHHH ",
yrBepxkaeHHbIX ['ocroprexnanzopom CCCP u Munsnepro CCCP.

2.10.Ecnu ruapoTeXHUYECKUI TYHHENb PAcloNaraeTcsi B BEUHHOMEP3JIbIX
TpyHTaX, TO IIPU MPOYMX PABHBIX YCIOBUSIX B MPOEKTE CIEAyeT NMPUHUMATh
TYHHEJIb C HAllOPHBIM PEXHUMOM pabOTHI.

3. Marepuansl 1j1s1 KOHCTPYKIIUN TyHHEen

3.1. beron u apmarypa It OCTOHHBIX M KeJIe300CTOHHBIX KOHCTPYKIIUI
TyHHenen (o6menka, MOpTabl U JIp.) JOJKHBI YAOBIECTBOPSTH TPeOOBAHUAM
CHulI 11-56-77,CHull 2.03.01-841 Hacrosimiero paszaeia.

3.2. Kiaccbl OeToHa M0 MPOYHOCTH HA CHKATHE JIOJDKHBI HA3HAYATBHCS HE
HIDKE 7151 KOHCTPYKIHA:

MOHOJIUTHBIX OETOHHBIX U JKEJIE300€TOHHBIX ....... B15
COOPHBIX JKCITC300CTOHHBIX +vvvvnnreeeeererrereeeennnnnns B30
HAOPBIBT=0CTOHHBIX ....eeeerererrrrrnnnnnnnnsnseeeeneseeenes B25

ITpu Hagnexamem 000CHOBaHWH AOIyCKaeTCs MPUMEHEeHne OeToHa Ooee
HU3KHX KJIaCCOB CO CIEHHMANbHBIMA JO0AaBKaMH, YIYYLIAOMIUMH €ro
CBOMCTBA, a Tak)Ke OCTOHOB Ha AIYHHMTOBOM W JPYIMX CaMOHAMPSTAOIINX
LeMEeHTaX.

Bospact (cpok TBepieHus) OETOHA, OTBEYAIOIIMH €ro Kiaccy II0
NPOYHOCTH HAa CXKAaTHE W OCeBOE pacTsHKeHHe M MapkaM 10
BOJIOHENIPOHHUIIAEMOCTH W MOPO30CTOWKOCTH, NpUHMUMAaeTcs paBHbiM 180
nasM. Ecnn u3BecTHBI CpPOKH (DaKTHUECKOTO 3arpyKeHWs] KOHCTPYKIHH,
CHOoCcOObl WX BO3BEACHHS, YCJOBHUSI TBEpACHHsS OETOHA, BHI W KadeCTBO
MPUMEHSIEMOT0 [[EMEHTA, JIOMYCKAeTCsl YCTAHABIUBATH KJIACC U MapKy OeToHa
B MHOM BO3pacTe.

3.3. Ilpy Ha3HAaYCHHWH KJIacca M MapKu OCTOHAa OOICIOK TYHHEI,
pacronaraeMoro B BEYHOMEp3JbIX TIPYHTaX, HEOOXOAMMO YYHTHIBATh
BO3MOXHOCTh TEPHOJMICCKOTO (CE30HHOTO) 3aMOpPAKHBAHUS M OTTAWBAHHS
6eroHa.

3.4. Kiaccel HaOpbI3r-0eTOHA W TOPKpPETa CIEAyeT Ha3HAdaTh 10
MPOYHOCTH HA OCEBOE PACTsDKEHUE HE HUKe By 2,4.3HaueHns] HOpPMATUBHBIX



U pacyeTHBIX CONPOTHBICHHH HaOpBIr-0ETOHA W TOPKPETa JOJDKHBI
NPUHUMATKCS, KaK U Uit 0eTOHOB, B cooTBeTcTBUM co CHull 2.03.01-84.

Monynu ynpyroctu HaOpbI3r-0eToHa M TOpKpeTa Juisi KiaccoB By 2,4
B; 2,8, B; 3,2 HEOGXOAMMO NPHHHMATH PaBHBIME COOTBeTCTBeHHO 3,2510%
3,6010" u 3,910 MIla (3,3210°, 3,6710° u 3,9810° krc/cm?).

3.5. [IpouHocTHble M JIeOPMALMOHHBIE XapaKTEPUCTHKH MOHOJIUTHO-
NPECCOBAHHOTO OETOHA cieyeT Ha3Ha4YaTh 1O JaHHBIM SKCIEPHUMEHTAIBHBIX
UCCIIEI0OBaHUH.

3.6. JInsg TMAPOTEXHUUYECKUX TYHHENEH ClelyeT NPUMEHSTh ropsdexa-
TaHyI0 apMaTypHYIO CTalb Iepuoaudeckoro npoduis kiacco A-ll u A-lll.

PacueTHbIe CONPOTHBIECHHUS apMaTypHOM CTalM U JKele300eTOHa W
AQHKEPHOM KpEeIH J0JDKHBI COOTBeTCTBOBAThH TpeboBanusm CHull 11-56-77.

3.7. Mapku cranm Iyl CTaJIbHBIX 000J104eK KOMOMHUPOBAHHBIX 001EI0K
HE0OX0IMMO NMPUHUMATh COTJIACHO 0053aTeIbHOMY NPHIIOXKEHUIO 1.

PacueTHble  CONPOTHMBIEHMS  INPOKAaTHOW CTalM M MaTepHalbl,
NpUMEHSIEMbIE Ul CBapKW CTAJbHBIX KOHCTPYKLMH, CJleIyeT NpUHHMAaTh
cornmacHo CHulT 11-23-81.

3.8. OOgenku (WmM TOKPBITHSA) THAPOTEXHUYECKUX TYHHENCH ¢
MOBBIIIEHHON KaBUTAallMOHHOM CTOMKOCTBIO M CTOHMKOCTBIO K HCTHUPAHHIO
HE0OX0MMO NpeayCcMaTpuBaTh U3 BHICOKOIIPOYHBIX OETOHOB CO CIIELMAIEHO
nogoOpaHHbIM cocTaBOM. JlomyckaeTcsi Takke NMPUMEHEHHE CIICIHANIbHBIX
OCTOHOB (JTATEKCHOTO W APYTHX OCTOHOB HA OCHOBE MOJMMEPHBIX BSUKYILHX)
Y TIOKPBITHH (ITOTMMEPPACTBOPOB, MOIUMEPMACTHK).

4. KoHCTpyKLIMS TYHHETEH

OO0mre KOHCTPYKTUBHBIC TPEOOBAHMS

4.1. TIpy TpOEKTUPOBAHUU THIAPOTEXHUIESCKUX TYHHEJIEH TOJIKHA OBITH
MPEeIyCMOTPEHa BO3MOKHOCTh UX OIOPOKHEHHS Ha BCEM MPOTSHKCHUU IUIS
OCMOTpa M PEMOHTA.

JormyckaeTcss He TpexycMaTpUBaTh OTMOPOXKHEHHS HAYaIbHBIX YJacTKOB
TYHHEJIEH 710 3aTBOPOB. JIJIMHA 3TUX YY9aCTKOB J0JDKHA OBITh MUHUMAIHHOM.

4.2. Bxoapl W BBIXOJbl THUAPOTEXHUYECKHX TYHHENEH JOKHBI ObITh
o OpMIICHEI B BUIE IOPTAJIOB, KOTOPHIE CIEAYET pa3MemaTh TakuM 00pa3oMm,
9TOOBI E€CTECTBEHHOE pAaBHOBECHE CKIOHOB peibeda ObUIO HapyIICeHO
MHUHHMAJBHO.

B celicMuueckux paiioHax mopTaibl HE AOJKHBI BBIXOIUTH 3a MPEAeIbl
ckioHa. [Ipy 3TOM KOHCTPYKIMH MOPTAJIOB HAUICKHUT MPUHUMATH MPOCTHIX
TEOMETPUIECKHUX POPM.

Pa3smepsl W KOHKpETHBIE TE€OMETpPHYECKHEe (GOPMBI MPOTOYHOW YaCTH
MOPTATBHBIX YJIaCTKOB CIIEAYET OINMpPENesTh pacdeTaMH WIM MPUHUMATH Ha
OCHOBAHMH JTa0OPATOPHBIX THAPABINIESCKAX UCCIICTOBAHUH.

4.3. Tlpu BX0Je B TYHHEINb JOJDKHBI OBITh MPEIYyCMOTPEHBI YCTPOICTBA,
HCKIJTIOYAIOIINE TONAJaHie B TYHHENb IUIABAIOIINX M APYTHX ITOCTOPOHHHUX
MPEIMETOB.

Ha BopompueMHuKax MOABOASIIMX TYHHEJIEW THAPOSIEKTPOCTAHIIUMI
o0s3aTeNTbHa YCTaHOBKA COPOYICPKUBAOIIIX PEIIETOK.

4.4. Ha BBIXOAHBIX IOpTajia CJIEAyeT NpPEIyCMAaTPHBATh YCTPOHCTBO
Oe3HanopHblx G Y30poB, TPaMIUIMHOB MM HAMOPHBIX UG HY30pOB,
PACIIHPSIIOIINXCS B IIAHE W YMEHBIIAIONIIUXCS 110 BICOTE (IJIs1 YMEHBIIICHHSI
Pa3MBIBAIOIIETO JEHCTBHS BOIHOTO ITOTOKA), a TAKKE aHKEPHBIX 3yObeB C
[eMEHTaIMeH TpyHTa (1711 TIPEAOTBPAIICHHUS TI0OIMbIBA BHIXOIHBIX [TOPTAJIOB).

BrixoaHsIe TOPTAdBI CleXyeT KOHCTPYHPOBATh C YYETOM BO3MOXKHOTO
pa3MBIBa OCHOBaHHS COOPYKEHUS, pycia peKd W €€ MPOTHBOIIOJIOKHOTO
Oepera.

4.5. Tlpu pOeKTUPOBAHNHU THUAPOTEXHUIECKUX TYHHEJEH MOJKHBI OBITH
MPEIYCMOTPEHB BO3IyXOMOABOIAIINE YCTPOHCTBA IS IPEHOTBPAILICHUS
BO3MOYKHOTO 00pa30oBaHMs BaKyyMa B TYHHEIE.



4.6. Cnenyet nperycMaTpuBaTh BO3MOYKHOCTb yI0OHOTO
TPAaHCHOPTUPOBAHUS B THIAPOTCXHUYECKAC TYHHEIM MATCPHAIOB H
000pyI0BaHUsl, a TAKXKE IIEPCOHANA, BBITOIHSIIOIIETO PEMOHTHEIC PaOOTHI.

JUis TyHHene#, MONBONAIIMX BOAY K THAPOTYPOMHAM WM HAcocaM,
cielyeT MpeaycMaTpuBaTh BO3MOXHOCTh THIPABIMYECKOM MPOMBIBKH
MajbIMU TOMYCKaMU BOJBI JJISi OYMCTKM MX OT MEJKOTO CTPOUTEIBHOTO
Mycopa.

Tynuenu 6e3 06aenKu

4.7.Bbe3HanopHble TYHHEIH, a TAKXKE HAIIOPHBIC TYHHENN TIPH INIyOUHE UX
3aJI0)KCHHsI HE MEHEe IMOJOBHHBI BEIMYMHY BHYTPEHHErO Harmopa BoAbl (B
MeTpax), MPOXOMAllhe B CIa00TPEIIMHOBATHIX CKAIBHBIX HEPa3MbIBACMBIX
rpyHTax (BKJIIOYash MarepHai 3amoJHCHHs TPELIMH) WM B BEYHOMEP3IBIX
CKaJIbHBIX TpYHTaX, HE TEpSIOUMX YCTOMYMBOCTH IIPH HM3MEHEHHH
TEeMITEPaTypHOT'O PEKHUMA, CIIEAYET IPOSKTUPOBATH O3 00AEIKH.

4.8. Tlpu ckopocTd TeueHWss BoAbl cBbimie 10 M/C NPOEKTHPOBaHHE
TyHHenel 0e3 001eNKH TOIDKHO ObITh 000CHOBAHO JAHHBIMH J1a00PATOPHBIX
UCCIIEZIOBAaHUI C YYETOM THAPABIMYECKUX YCJIOBHH pabOThl TyHHENS W
COCTOSIHUSI CKaJIbHBIX TPYHTOB.

4.9. JIng ynydmieHus THAPABIMYECKOrO PEXHMMa W YCJIOBHH DPEBU3MH
TyHHeNel 0e3 o0jenku clienyeT, Kak MpaBHiIo, NMPOSKTHPOBATh TYHHENH C
TUIOCKUM OETOHHBIM JIOTKOM.

4.10. HayanbHblii ¥ KOHIEBOM YYaCTKH HEOOIMIIOBAHHOTO (HATIOPHOTO
i Oe3HAMOPHOI0) TYHHENs JOJDKHBI MPEIycMaTpUBAaThCs ¢ OOIEIKOH Ha
JUTMHE, paBHOH NpoJieTy (IuameTtpy) BIpaOOTKH, HO HE MeHee 6 M.

4.11.TloaBoasiuue TyHHEenH (MM UX y4acTKH) 0e3 OOIENKH, B KOTOPBIX
MOXET HapyLIIMThCS YCTOHYMBOCTH OT/AECNIBHBIX OJOKOB WM YYacTKOB
CKaJIbHOTO MacCHBa, JOJDKHBI B OTHX MECTaX 3aKpEIUIITbCS aHKepaMmu Ha
LIEMEHTHOM pacTBOpPE M HaOpBI3r-0eTOHOM. B JIOTKE TYHHENS JOJDKHBI
HpeyCMaTpHUBaThCs ClieLUalIbHbIC JIOBYLIKH JJIsl OTCJIOUBILETOCS TPYHTA.

4.12. Tlpu TpOEKTHPOBAaHMH TyHHeNeH 0Oe3 O00JeNKH  JIOJDKHO
IpeycMaTpUBaThCsl KOHTYPHOE B3pPhIBAaHME 3apsA0B JUIS  YMEHBIICHHS
IIEPOXOBATOCTHU IMOBEPXHOCTH TYHHEJIS.

OO6nenku TyHHenei

4.13.001emKu THAPOTCXHUYECKUX TYHHENCH MOAPa3ACIsFOTCS Ha:

BBIPABHHUBAIOIIHC (aenecymrue), oOecreyrBaroIme yIydIIeHHEe
THIIPABIMYCCKUX XAPAKTCPUCTUK TYHHENS, a TaKkKe IMPEeIOTBPAILCHUS
BBIBCTPUBAHUS U Pa3MbIBA [PYHTOB;

Hecylue, 00SCIICYNBAOIINE BOCIPHUATHE HATPY30K B CTPOUTCIBHBIA U
IKCIUTYaTallMOHHBIA TEePHOMABI, a TAaKKE YIOBICTBOPSIONINE TPCOOBAHUSM,
TPEIbSBISCMBIM K BEIPABHUBAIONIUM O0JICITKAM.

4.14. BeipaBHHBaIOIIME OOIEIKUA CICAyeT NpPEAyCMaTpUBaTh U3
MOHOJIUTHOTO O€TOHA MJIA HAOPHI3r-0eTOHA.

JlomyckaeTcsi TpPUMCHSTH BBIPABHUBAIOIIKME OOIEIKA CBOJAa M CTCH
TyHHENsT U3 HAOpBI3r-0eToHa 0€3 3arjJaKUBaHUsS WX IOBEPXHOCTH IPH
CKOPOCTSIX BOJbI B TyHHene He Gosee 10 m/c; mpu GONBIIMX CKOPOCTSIX UX
NPUMEHCHUE JIOJDKHO OBITh  OOOCHOBAaHO JaHHBIMH  JIAOOPaTOPHBIX
HCCIIEI0BaHMA.

JloTok Tpu BBIPABHHMBAIONIMX OOJENKAX CIEAYeT MpeayCMaTpUBaTh
OCTOHHBIM.

BripaBHuBaromuye 0OACIKH B HAMOPHBIX TYHHENSAX CICIYeT NPUMCHSTH
npu DIyOWHE 3aJI0KCHHS TYHHENICH HE MEHEE IIOJIOBHHBI BEIUYUHBI
BHYTPEHHETO HAropa BoJbI (B METpax).

4.15. OcHOBHBIC BHJBI HECyIIUX OOIENOK HANOPHBIX W OE3HANOPHBIX
TYHHEJICH 1 00JIACTh UX MPUMEHEHUS TOJDKHBI COOTBETCTBOBATh YKAa3aHHBIM B
Tabm. 2.

Ta6uuna 2



KosdduumenTs! kpenoctd f i yaensHoro ornopa rpynta Ko, Hlem® (kre/en)

O6xenka (500) 5000 (200 — 500)

f>8;K,>5000 | for4mo8;K,=2000—| f<4;K,<2000 (200)

Harmop Bogpsl, M

menee | or 3010 | cB. menee |or 30m0 | cB. MeHee or 30
30 m* 100 100| 30m* 100 100 | 30m* | mo 100

CB.

100

MoHonuTHas:
OeToHHas + + + + + +
U3 IpeccoBaHHOro Oe- - - - + - - +
TOHA
U3 JIATEKCHOTO H JIpY- - - - - + - —
THX HHU3KOMOJYJIBHBIX
6eTOHOB
HAOpBI3r-06eTOHHAsT ¢ + + + + - - -
AHKEPHOI KPEIbIo
JKeNne300eTOHHAs - - + - + + +
KomOuHupoBanHas:
BHYTPCHHSSL  JKEJIE30- - - - - + - -
TOpPKpETHast 000JI0UKa,
HapyXXHbI MOHOJIHUT-
HbIIl 6eTOH
BHYTPCHHSISI CTajbHAs - - - - - + -
0001104Ka, HapyKHBIH
MOHOJIUTHBI ~ OeToH
WM JKeNIe300eToH
BHYTPCHHSISL  JKEJIE30- - - - + — _ +
OeroHHas  000J104Ka,
Hapy)xHoe  cOopHOe
xKele300eTOHHOe
KOJIBIIO

* B ToM 4ncie 6e3HanopHbIe TyHHEH.

+

Ilpumeuanue. I[lpumeHeHue oOAENOK APYrHMX BHJIOB, HE IMPUBEACHHBIX B TaOJiHMIE, AOMYCKaeTCs

HaJUIeKAIIEeM 000CHOBAHHH.

mpu

IIpy mmTOoBOM cmocoOe MPOXOAKH TYHHEIS IOIMYCKaeTcs HPUMEHSATH
00J1eJTKYM U3 MOHOJIUTHO-TIPECCOBAHHOTO OETOHA.

IIpumenenne oOmenKM w3 HAOPBIT-0ETOHA C AHKEPHOW KpEIbio
JIOITyCKaeTCsl U TyHHEJeH TPy TIyOrHe MX 3aJ0KeHUS He MEHee ITOJIOBUHBI
BEJIMYIMHBI BHYTPEHHETO Haropa Boibl ( B MeTpax). B CHIBHOTPENMHOBATHIX
TpyHTax HaOPBI3T-0€TOH HEOOXOIUMO BBITIONHSATH 110 METAJIUTMIECKOMN CEeTKE.

CueruieHre HaOpBI3r-0eTOHA ¢ TPYHTOM IOJUKHO ObITh He Menee 0,5MIla
(50 tc/M?). TIpH COOTBETCTBYIOLIEM SKCIICPUMEHTATBHOM OOOCHOBAHHM
JIOTTYCKaeTCsl TPHUMEHATh OOJeNKM W3 HaOphB3r-0eToHa TPH MEHbBIIEM
CIICTUICHUH M B TpyHTaXx ¢ Koaddumuenrom kpenoctu f = 3. [Ipu Hannuum
JaBJICHUS OT TPYHTOBBIX BOJ WM IIPH IEMCHTAllMd TPyHTa TpeOyemas
BeJIMYMHA CLEIUICHHUS OIpPENeNseTcs pacdeToM, HO NOJDKHA OBITh HE MEHee
BEJIMYHMHBI JBOHHOTO HAITOpa BOJHI, ICHCTBYIOMIETO HA 00IENKY.

B rpynrax ¢ koddpunmentom kpemoctd f or 4 go 8 mia
KOMOMHHPOBAHHON OOJICNIKM M3 BHYTPEHHEH XKele300eTOHHONW 000IOYKH U
Hapy>XHOTO COOPHOTO XKeJle300€TOHHOTO KOJbIla B3aMeEH >KeIe300€TOHHOM
000JIOYKH JTOTTYyCKACTCS IPUMEHSTH KeJIe30TOPKPETHYIO.

4.16. Hecymue o0menKkv TyHHEICH HAIJICKUT IPOCKTHPOBATH Kak
HETPEIMHOCTONKUME  (DACCUMTHIBAEMBIMHA 110  BEJIMYHHE  PACKPBITHS
TPENIWH), TaK W TPEHMHOCTOWKMMH (PacCUUTHIBACMBIME 1O 0OPa30BAHHIO
TPELIUH).

Beronnsle u xene300eTOHHBIE 00ETTKM TYHHENIEH cliexyeT, Kak IMPaBuIio,
MpeayCMaTPUBATh HETPEUTMHOCTONKIMU.

TpemnuHOCTONKUMHU TOJDKHBI OBITh OONEIKH TYHHEJEH, COOpY)KaeMbIX B
TpyHTaXx, TIOIBEPKCHHBIX cyhdoszun, BBIIIENIAYNBAHHIO, npu
IHAPOKAPOOHATHOM wIenovYHOCTH Boabl B TyHHede menee 0,25 kr(dks/i, a
TaKKe B CiIydasX, Korja (WIBTpAnys BOABI MOXKET BBI3BAaTh CHIDKEHHE
JOITOBEYHOCTH OOJETKN M yCTOWYMBOCTH TPYHTOBOTO MacCHBA.

4.17. TommmuHa OCETOHHOW WM >KEIe300€TOHHOW HecymeHd o0eNku
no/okHa ObITh He O6osiee 0,15 BHYTpeHHETO pamuyca I IOIEPEYHOTO CCUCHHUS



TYHHeNs Ipu KpyroBom ero ouepranud wid 0,15 monoBuHBI mupuHBI
cedyeHus b mpu HEKPYroOBOM OUEpTAHHH.

Ecny o ycloBUsIM TPEIIMHOCTOWKOCTH TPeOyeTCsl yBeIMYEHUE TOIIIMHBI
00/leNIKW  HANOpHBIX TYHHEJEH, CliellyeT paccMOTPETb BO3MOXKHOCTh
NPUMEHEHUsI Marepuaia OOJEJIOK C MEHBIIMMHM 3HAYCHHSIMH MOAyJel
YIPYroCTH, YeM Y TSDKENIBIX OCTOHOB, WJIM YIYYLIEHHUsS Ae(pOpMaIMOHHBIX
XapaKTEPUCTUK TPYHTOB IIYTEM HX YKPENUTENbHONH LEMEHTALMH, WIN
NPUMEHEHUSI NPEABAPUTEIbHO HAINPSHKEHHOH )Kene300eTOHHOM 00aenku
TYHHEJISI Ha HalpsralolieM LEeMEHTe.

4.18. MUHNMaJBHYIO TOJIIMHY OOAENOK THIPOTEXHUYECKUX TyHHeEIeH
Cclle/lyeT IPUHAMATh, CM:

MOHOJIMTHEIX OETOHHBIX U JKEJI€300€TOHHEIX ............. 20
BHYTPEHHEW MOHOJIMTHOH KeJIe300€TOHHOM

000JI0YKH KOMOMHUPOBAHHBIX OOJIEIIOK ... . eeeeeaaeeenns 10
COOPHBIX JKEIE300CTOHHBIX .....eeerirrrnrreneeeeeeeeaeeeenns 10
u3 HaOpBI3r-0eToHA!

HECYIITMIX 1ttt eeeeetseeeenniseeseeniseeeeenbasesasennnnaeeeeesnns 10
BBIPABHUBAFOIITIIX ... .eeeerereeenssnnnnnsasaaaaaeaeesesssnnnnn 5

U3 HKEITC3OTOPKPETA - eeeeeeeeeeenrnrnnnnnaaaeaeaaaaeaeeeeenn 5.

4.19. IlpoueHTsl apMUPOBAaHUSI HETPEIIMHOCTOMKUX >KEIe300€TOHHBIX
00/1eJI0OK HAMIOPHBIX TYHHEJEH CIeIyeT ONPEAeIISiTh U3 YCIOBUS OPAHUYCHHS
packpeITHs TpeluH (CornacHo Tabia. 7) U (HIBTPAMOHHBIX MOTEPH, HO
npunumath He meHee 0,5 %.

Jlist TpelMHOCTOMKUX OOMEeNIOK HAMOPHBIX TYHHEJIEH COOpYKaeMBIX B
rpyHTax ¢ ko3ddunuentom kpernoctd f < 4 mMuHMManbHOE apMHUpOBaHHE
HeoOxoaumo npuauMaTh 0,3 %, rpynrax ¢ f= 4 — 0,15 %.

Jnst  obmenok  OE3HANOPHBIX  TYHHENEW MHUHUMAJIBHBIH  MPOIEHT
apMHUPOBaHHs HE OTPAaHUYHBACTCSI.

MUHUMAIBHOE apMHUPOBAHHE JKEJE30TOPKPETHBIX O000JI0YeK Cleayer
npuHUMATh He Hike 1 %.

4.20. B xeme300€TOHHBIX OOEIKax HAMOPHBIX TYHHENICH mpu
JIBYXPSIHOM DPACHOJIOKCHHH apMaTypbl OCHOBHYIO 4YacTh pPacueTHOU
apMmarypsl (60 — 79 %)cienyer pacrojarath y BHYTPEHHEH OBEPXHOCTH
00 IETIKH.

B mpouYHBIX OJHOPOJHBIX TPYHTaX, a TaKKe MPU HCIOJIB30BAHUU
BPEMEHHOW Kpenu U3 METAUIMYECKUX apoK JOMyCKaeTCs YCTaHOBKA
OAHOPSAIHOM apMarypsl, pacrojaraeMoil y BHYTPEHHEH TMOBEPXHOCTH
00 IEITIKH.

[IpomonbHYI0 pachpeieNuTeNbHYI0 apMatypy ciedyeT pa3Melarb ¢
BHYTPEHHEH MOBEPXHOCTH OT pabodyeii ¢ marom He 6oiee 25 cm.

B HEOIHOPOIHBIX TPYHTAX, MPU KAPCTOBBIX IyCTOTAX, TEKTOHUYECKHX U
JOPYrHX HapyIIEHHUSX TPYHTOBOTO MAacCHBa HAUICKHUT MPEILyCMaTpUBaTh
KOHCTPYKTHUBHBIC MEPOIPHATHS, HCKIIOYAIOIIMEe 00pa3oBaHHE TPEIIUH C
packpbITHeM OoJiee J0IyCTUMOTO.

B kene300eTOHHBIX 00aenkax Oe3HANOPHBIX TYHHENIEeH pa3MelIcHHe
apMaTypbl OMpEAENSETCS PAaCcdYeTOM II0 TMPEACIbHBIM COCTOSHHUSIM IEPBOU
TPYIIIIBI.

4.21. TonmuHy 3aIIATHOTO CJIOs A pabodeil apMaTypbl MOHOJMTHBIX
JKeJIe300€ TOHHBIX 000K CIIEAYeT MPUHUMATh HE MEHee:

30 MM mpu Tosmuae 06meku 10 30 cMm;

40 mm mipu ToamuHe 0oaenku ¢B. 3010 50c¢wm;

50 MM mipu TosmuHe 00xeaku ¢B. 50cM.

B arpeccuBHOit Bojie-cpe/ie TOJIIUHA 3alIUTHOTO CIIOSI YBEJIMYMBACTCS Ha
10 mm.

MUHUMAIBHYIO TOJIIMHY 3allMTHOTO CJOSI JUIsl pacrpeieiuTeIbHON
apMarypsl ciefyer npuHuMaTh Ha 10 MM MeHbliie, 4eM [uis paboUeii.



Jdns  cOOpHBIX 3JEMEHTOB OOJENKM TOJNIIMHY 3allMTHOTO  CIIOs
Jomnyckaercs yMmeHplmath Ha 10 MM 10 cpaBHEHHMIO C YCTaHOBJICHHOHM JUIs
MOHOJIMTHBIX 00/IEJIOK.

TonmmHy 3aIMTHOTO CIIOSI JIOTKA TYHHENSI HEOOXOIMMO YCTAHABJIUBATh C
Y4ETOM €ro UCTUpPAHUSI HAHOCAMH.

4.22. JIns obecniedyeHUs BOJOHENPOHUIIAEMOCTH CTPOUTENBHBIX U
JneopManMOHHBIX IIBOB OOJEJIOK HAMOPHBIX TYHHEJNEH HEoO0X0IuMO
npeaycMaTpuBaTh B IIBaX YCTAHOBKY [uadparM, LIMOHOK WIM JAPYrHX
YIJIOTHEHUH.

4.23. [lepopmanmoHHblEe IIBBI ClEIyeT pacrojlaraTb B MecTax
NPUMBIKaHUs K KaMepaM M Ha y4acTKax TYHHENs, TJ€ 3JIEMEHThl 00aenku
MOT'YT CMEIIaThCS.

4.24. 3anonHUTENbHAS IEMEHTANMSA B TYHHEISIX C OOJCIKOW JOJDKHA
IpeaycMaTpuBaThCs BO BCEX CIIydasX, 3a HWCKIIOUYEHHEM TYyHHENeH ¢
obzmenkamMu M3 HaOpbI3r-OETOHAa WM IPECCOBAHHOIO OETOHA, a TakKxke
HaKJIOHHBIX M BEPTUKAIBHBIX BOZOBOAOB C O0JIEJIKOW U3 JIUTOTrO OETOHA.

4.25. TIlpu mnpoeKTHpOBaHMHM  OOJNEJIOK  HANOPHBIX  TYHHEJNEH,
pacriojaraeéMblXx B TPEIIMHOBAaTBIX  TIPyHTaX,  JUI1  YJIy4IICHUS
JneopManMOHHBIX XapaKTEpPUCTUK W CHIDKCHUS  BOJOIIPOHUIAEMOCTH
TPYHTOB cietyeT IpeycMaTpuBaTh YKpETUTEIbHYIO u
NPOTUBO(MMILTPALMOHHYIO [IEMEHTALUIO NIPH €€ TEXHUYECKOH BO3MOXKHOCTH
1 9KOHOMHUYeCKOH 3(h(PEeKTUBHOCTH.

4.26. Jnst ymydimieHWs YCJIOBHH pabOThl KOHCTPYKIMH OOJIEIIKH,
BOCIIPMHMMAIOLICH JaBJeHHE IOJ3EMHBIX BOJ, CJEIyeT paccMarpuBarh
LIeJIeco00pa3sHOCTh  NMPUMEHEHMsSI JIPEHAKHBIX YCTPOMCTB W aHKEPOBKHU
00/1eJIKN B TPYHT.

4.27. Ilpn mpoexkTupoBaHny OE3HANOPHBIX TYHHEJIEH, pacroyiaraeMblX B
BEYHOMEP3JbIX TPYHTaX, HEOOXOAUMO TIPEIYyCMOTPETh MEPONPHSTHS,
HCKJIIOYAIOIIMe 00JIeJIeHeHNEe CBOJOBOM YacTH, a Tak)Ke MOPO3HOE ITy4eHHE
M3-32 CE30HHOTO OTTAaWBAHUS M 3aMEp3aHUsi TPYHTOB BBINIE YPOBHS
MIPOTEKAIOILEH BOJIBI.

4.28. B BeYHOMEp3JIBIX CHJIBHOJBIUCTBIX I'PYHTaX CIEAYeT HPUMEHSThH
MOAATAMBbIC KOHCTPYKLUH 000K (13 KeNne300eTOHHBIX aHKePOB, HAOPHI3T-
OeToHa), a TaKXKe APYrue KOHCTPYKUHH, CIHOCOOHBIC MepepaclpeacisiTh
yCWIIUSI B CBOMX JJIEMEHTax 0e3 HapyIICHHs X LEIOCTHOCTH.

4.29.11pu nMpoeKTUpOBaHUN TyHHEJEH, paclojlaraeMblX B BEYHOMEP3JIbIX
IpyHTaX, HEOOXOAMMO YYHMTBHIBATh BO3MOXKHOCTH OCaJKH TYyHHEIS W
MOBEPXHOCTH HaJ HHUM, CBSI3aHHOW ¢ 0Opa3oBaHMEM 30HBI OTTaMBaHMS
TPYHTOB.

5. Harpy3ku, BO3I€UCTBUS M MX COUETAHUS

5.1.Harpy3ku 1 BO3ACHCTBHS Pa3ACIISIOTCS Ha MOCTOSHHBIC M BPEMEHHBIC
— IJIMTENbHBIC, KPATKOBPEMEHHBIE U OCOOBIC.
5.2.K mocTosIHHBIM Harpy3kam M BO3ACHCTBHUSIM OTHOCSTCS:
TOPHOC JTaBJICHHE;
BeC O0JIEIKH,
BO3ICUCTBHS NIPEABAPUTEIBHOTO HAIIPSIKCHUS.
5.3.K BpeMEHHBIM JIUTEIbHBIM HArpy3KaM OTHOCSTCS:
BHYTPEHHEE IaBJCHHWE BOIBI B TYHHEJIC NPH HOPMAaJIbHOM IOIIOPHOM
YPOBHE BOJIBI B BOJIOXPAHHIIHIIIC;
JIABJIEHHE TTOI3EMHEIX BOI.
5.4.K kpaTKOBPEMEHHBIM HAarpy3KaM K BO3ACHCTBUAM OTHOCSITCS:
JTABJICHHE MYJIbCAIIMH TIOTOKA BOJIBI;
BHYTPEHHEE JaBJCHHC BOJbI, BO3HHKAIOMICE OT THAPABIMYCCKOTO yaapa
pYU HOPMAaJIbHOM SKCIUTyaTallny TYHHEIIS,
TEMITEPATYPHbIE KIMMATHYECKHE BO3IEUCTBUS (71 CTAIbHBIX 000JI0YEK);
JTABJICHKE PACTBOPA HA OOENIKY MPH [IEMCHTALIHH,
JTABJICHKE OT MEXaHU3MOB IIPH MMPOU3BOICTBE PadoT.



5.5.K 0co0ObIM Harpy3kam 1 BO3JEHCTBHSAM OTHOCSTCS:

CeiCMUYECKUE U B3PBIBHBIC BO3/ICHCTBYS;

BHYTpPEHHEE JIaBJICHUE BOABI B TYHHEJIE NPH (POPCHPOBAHHOM IOJIIOPHOM
YPOBHE B BOJOXPAHWINILE MM OT ACHCTBUS T'MIPABIMYECKOTO yaapa IMpu
HOJIHOM cOpoce Harpys3K;

yCuIIUsl, BO3HUKAIOILME BCIICACTBHE U3MECHEHHUS TEMIIEPATypbl, HaOyXxaHHs
U ycaaky OETOoHa, MOJ3y4eCcTH TPYHTOB,;

JIaBJICHUE PAacTBOPA Ha CTAIbHYIO 000JIOUKY P LIEMEHTAIHH;

JIaBJICHUE Ha CTAIBHYIO 000JIOUKY OT CBEKEYJI0KEHHOT0 OETOHa;

JABJICHUE TUAPABINYECKOTO UCTIBITAHUS (IJIS CTAIBHBIX 000JI0YCK).

5.6. B crarmueckux pacyerax TYHHENBHBIX OOJENIOK Harpy3ku |
BO3JICHCTBHS HAJIXKHUT IIPUHUMATD B CJIEIYIOIINX COUCTAHHSIX:

OCHOBHBIC, COCTAaBISIEMbIC M3 MOCTOSHHBIX, BPEMCHHBIX (IIUTEIBHBIX H
KPaTKOBPEMEHHbIX) HATPY30K U BO3ACHCTBUIA;

oco0ble, COCTaBIsIEMbIC M3 MOCTOSHHBIX, BPEMEHHBIX (IJIHUTENBHBIX,
HEKOTOPBIX KPATKOBPEMEHHBIX) M OJHOW M3 OCOOBIX HArpy30K H
BO3JEHCTBHH.

5.7. Harpy3ku ¥ BO3AEHCTBHS CllefyeT NpUHMMAarh B HauOoiee
HEOJIArONpPUATHBIX, HO  BO3MOXHBIX ~ COYETAHWSIX  OTHENIBHO  JUIs
CTPOUTENBHOT0, YKCIUTYaTallMOHHOTO U PEMOHTHOT'O MEPHO/IOB.

5.8. Koo durments! Hafie)XHOCTH 110 Harpy3kam Y Ipu pacuere 00aenox
TYHHEJIeH Ha MPOYHOCTh M YCTOHYMBOCTH (MpenesbHBIC COCTOSHHS MEPBOil
IPYIIIbI) CAEAyeT NPUHUMATE 110 Tabi. 3.

Tabmuna 3
Koadpdument
Harpysku u Bo3neiicteus HaJEKHOCTH 110
Harpyskam Y
BepruxansHoe ropHOE TaBiIeHHE:
OT Beca IPYHTOB IIPH CBOI000pa30BaHUU 1,5
OT Beca BCEH TOJIINM TPYHTOB Haj TyHHEIEM MM OT Beca 1,1 (0,9)
HapyIICHHOH 30HEI
T'opusonTansHOE ropHOE NaBlcHUE 1,2 (0,8)
Bec o6nenxu 1,2 (0,9)
BHyTpeHHee aBiieHHE BOABI (C y4eTOM MHAPaBIHYECKOr0 yaapa) 1,0
Jasnenue:
IIyJIbCAlUU II0TOKA BOJBL 1,2
TIOJ3€MHBIX BOJ{ 1,1 (0,9)
pacTBOpa IpH LEMEHTAIIH 1,2 (1,0)
OT MEXaHHU3MOB 1,2

IIpumeuanne. 3HaueHUs KOIPQUINCHTOB HANEKHOCTH II0 HarpysKam,
yKa3aHHBIE B CKOOKax, OTHOCSITCS K CIIydasiM, KOT/ja IpUMEHEHHE MEHBIIEro 3HAYEeHHs
K03() MIHEHTOB IPUBOAUT K HEBHITOJHOMY CIIy4ar0 3arpyKEeHUsI 00IeIIKH TYHHETIS.

IIpn pacyerax 1O NpEAENBHBIM  COCTOSHUSIM  BTOPOH  TPYIIIBI
K03((PULMEHT HA/IS)KHOCTH 110 Harpy3Kam ClieyeT NPUHUMATh paBHbIM 1.

5.9. Onpenenenne BeITMYMHBI TOPHOTO JABJICHUS, @ TAK)KE €CTECTBEHHOTO
HaINpsHKEHHOTO COCTOSIHUSI TPYHTOBOTO MacCHBa HEOOXOJMMO BBIIOJIHSTH
cormacHo mm. 5.10-5.15,a Takke Ha OCHOBaHMHM ONbBITa CTPOUTEIHCTBA U
9KCIUTyaTallud TYHHEJIEH B aHAJOTMYHBIX HHXEHEPHO-TEOJIOTHYECKUX
YCIIOBHSX.

Jns GesHanopHbIx TyHHesned | kinacca m HanopHblX TyHHeneidt | u |l
KJIaCCOB 3HAYCHUsI TOPHOTO JaBJICHUS JOJDKHBI OBITh YTOYHEHBI HA CTaIUU
paboueil JOKyMEHTalluM Ha OCHOBAaHMM HATYpHBIX HCCIECJOBAaHUH Ha
y4JacTKax ¢ XapaKTepHbIMU HH)XEHEPHO-T€0JIOTNYECKIUMH YCIOBHUSIMHU.

l'opHoe naBieHue nomyckaercs NPHHUMAaTh paBHBIM BeCy IpyHTa B
o0beMe HapyIICHHOW 30HBI, OIPENICNICHHON re0(pU3NIECKUMH H3MEPEHHUSIMHU.

5.10. HopmaTuBHOE BEpTHKAJIBbHOEC TOpHOE JAaBieHHE B IpyHTax ¢ f<4
IPU PACCTOSIHUM OT KPOBJIM BBIPAOOTKM 10 JAHEBHOM IOBEPXHOCTH OOJIbIIIE
YIBOGHHOW BBICOTHI CBOJIa OOpYLICHUs CIleIyeT NPHHUMAaTh PAaBHBIM BECY



TPYHTOB B 00BEME, OrpaHHYCHHOM CBOJOM oOpymieHus. [Ipu MeHbmiem
3arnyOJeHUH TYHHENs T'OPHOE JaBjieHUE NPUHHMMAETCsl paBHBIM BeCy BCel
TOJIIM TPYHTA HaJl HUM.

5.11. HopMaTHBHOE BEPTHKATIHLHOE T'OPHOE IABIEHHE Jgzn kH/M?, mpu
CBOIOOOpA30BaHMM B TIpyHTax ¢ Kodbduiuentom kpenoctu f<4
ornpezensiercs no Gopmyse

ngn = ﬁm hqv (1)

rae [ — k03(QGUIMEHT, NPUHUMAEMbIi B 3aBHCUMOCTH OT MpOJIETa
BeIpaboTkr b paBueM: 0,7 mpu b < 5,5m; 1,0npu b = 7,5 M; mo
uHTepnosyy Mexay 0,7u 1,0npu 5,5 <b < 7,5Mm;
0 — IUIOTHOCTh TPYHTA, v,
g=9,81= 10m/c?
hq —BBICOTA CBOIa OOPYIICHNUS, M; ONPEACIACTCS 10 (hopMyIie
b
2f
by —poster cBona 0OpyIeHus, M; onpenensercs o Gopmyine

by = b+ 2hg(45—%) ;

h — BeICOTa BBIPaOOTKH, M;

@ — KaxyIuics yroi BHyTpeHHero TpeHus (¢ = arc td).

Pacnipenenienne  BEpTUKAIBLHOrO TOPHOTO  JIABJICHUS  MPHHUMAETCS
PaBHOMEPHBIM T10 MPOJIETY OOIEIKH.

5.12. HopmaTuBHOE BEPTHKAIBHOE TOPHOE MABICHHE Jgzn kH/M?, B
rpyatax ¢ f = 4 crnemyer npuMHUMATh paBHBIM BECY IPYHTOB B 0OBEMeE
HapyILIEHHON 30HBI, YCTAHOBJICHHOW MO JAHHBIM HATYPHBIX HCCIIEIOBAHUH, a
IPH UX OTCYTCTBHHU — 10 (hOpMYIIe

ngn = ,3/09 hqlu (2)

rae hy = Kb —riryOuna HapymeHHOIT 30HBI, M;
Ky — k03 durmeHT, nprHUMaeMblii o Tab. 4.

Tabmnuua 4
Koapdumuent Koadduiment k, npu rpynrax
kpenocty rpyHra f cnabo- cpenHe- CHJIBHO-
TPEIIMHOBATHIX TPEIIMHOBATHIX TPEIIMHOBATHIX
4 0,2 0,25 0,3
Or 5108 0,1 0,2 0,25
10u Oonee 0,05 0,1 0,15

Pacnipenenerne BepTUKANEHOTO TOPHOTO JABJICHUS II0 TPOJIETY OOIESIKA
NPUHIMAETCSl C YYeTOM HAIIACTOBAHHUS, CHCTEM TPEIMH W JPYTHX
0COOEHHOCTEH TPYHTOBOTO MaCCHBA.

B cmaborpemuHOBaTHIX TPyHTaX MpH TIyOWHE HApYIICHHOW 30HBI Ooee
1,5M HOpMaTUBHOE BEPTHKAILHOE TOPHOE JABIECHUE Jyzn CIEAYET YMEHBIIAT
Ha 20%.

IIpu xoMOaliHOBOM MpPOXOAKe 3HaueHHe K, JOIyCKAaeTCs YMEHbINATh Ha
30%.

5.13. HopMaTHBHOE TOPHM3OHTAIBHOE TOPHOE HABICHHE Jgxmm kH/M?,
OTIpeieNseTcs:

npu cBo006pazoBanuu B rpynTax f < 4 —mo dhopmyie

Jaxn = 29 Iy +O,5t)tg2(45’—%j ; (3)

npu 3araybieHHH KPOBJIM MEHEE YABOSHHOU BBICOTHI CBOJA OOPYLIEHUS B
rpyHTax ¢ f < 4 —no ¢dopmyne (3) ¢ 3ameHoil uncaeHHOrO 3HaUeHUs hy Ha
PAacCTOSIHKE OT KPOBJIM BHIPAGOTKH JI0 JHEBHON NOBEPXHOCTH.

PacripeziesieHde TOPU30HTAILHOIO TOPHOIO [ABJIEHHS JOJDKHO OBITh
PAaBHOMEDPHBIM T10 BBHICOTE OOIENKH.



5.14. HopMaTHBHOE TOpHU3OHTAIbHOE TOpPHOE MaBjieHHE B cinabo- u
cpenHeTpemnHOBaThiX IpyHTax ¢ f = 4 mpum BeicoTe TyHHENIs MeHee 6 M
JOITyCKaeTcs He y4YHMTHIBaTh, a IPH BBICOTE Oosiee 6 M — ompeneiiTs H3
YCJIOBUSL  NIPEHETBHOTO  PaBHOBECHS  OTHEGNIBHBIX  CKaIbHBIX  OJIOKOB,
OTCEYEHHBIX TPEIIUHAMH.

HopmatuBHOE TOpH3OHTaJIBHOE TOpPHOE JABJICHHE B CHIBHOTPELIH-
HOBAaThIX rpyHTax ¢ f 2 4 nomyckaercs y4uTsIBaTh 1o Gopmyie

gqxn = Ov:lmh (4)

5.15. s BeIpabotok riaybokoro 3amoxenus (cBeire 500 M) BeanmunHy
TOPHOTO JaBJICHUS CJICAYET ONPEICsITh C YIETOM ILIACTHYECKOTO COCTOSHHUS
TPYHTOB U IPYTHX CHEHUPUICCKUX SIBJICHUIA.

IIpu OTCYyTCTBMM HEOOXOMUMBIX MAaHHBIX [OMYCKAeTCS Ha HAYalbHBIX
CTa[MsAX TMPOSKTUPOBAHUS BBIPAOOTOK TIIYOOKOTO 3aJOKEHHSI ONpPEessiTh
TOPHOE JIaBJICHHE Ha OCHOBE OIbITA CTPOUTENILCTBA TYHHENCH B aHATOTUYHBIX
WUHKXECHEPHO-TEOJIOTHYECKUX M THAPOre0IOrMYECKUX YCIOBHSIX.

5.16. B BepaboTkax TIIyOOKOTO 3alOKCHHS, PACIIOJIOKEHHBIX B
TIIMHUCTBIX M APYTHX cnabsix rpyHTax ¢ f < 4, oka3pBaOmUX 3HAYUTENHEHOES
paBHOMEpHOE [aBJCHHE Ha KOHCTPYKLHUIO TYHHEIs, HArpy3Ky Ha OOIeNKy
CJIe/IyeT OMPEe/eIsITh C YIETOM 0XKUAaEMbIX CMEILEHU I IPYHTA JI0 YCTPOHCTBA
BPEMEHHOW Kpermd | TMOJATIMBOCTH OSTOH KpenH B COOTBETCTBHH C
tpeboBanusimu CHulI 11-94-80, a Takke MoaaTIMBOCTH CaMOM OOIEIIKH.

5.17.TIpu pacdere o0menKyd TOpHOE NaBIeHHE HEOOXOIMMO OTPEICIAThH
10 XapaKTEPUCTHKAM TPYHTOB C YIETOM YCIOBHH SKCILTyaTali (M3MEHEHHS
CBOCTB MacCHBa TPYHTOB MPH WX BOIOHACHIIICHHUH).

5.18. Tlpu pacuere 0OIEIOK HAMOPHBIX TYHHEJICH, PacIojaracMbIX B
BOJIONPOHHUIIAEMBIX TPYHTaxX, BKJIIOYCHHE B OJHO COYETAaHHE HArpy30K OT
BHYTPEHHETO [aBJICHUsI BOJAbI M HAPY)KHOTO JABJICHHS MOA3EMHBIX BOJ HE
JonycKaeTcs. B HCKIIOUUTENBHBIX CiIydasx, KOrJla BO BCEX BO3MOXHBIX
(BKifOUast aBapHiiHBIe) OKCIUIYaTAIMOHHBIX CHTYallMsIX TapaHTHPOBAHO
BCECTOPOHHEE PAaBHOMEPHOE HAPY)KHOE JIaBJICHUE BOJBI HEMOCPEICTBEHHO HA
o0zienKy, JOIycKaeTcs BKIIOYaTh B OJHO COYETaHHE C BHYTPCHHHM
JIABJICHUEM MUHHAMAaJIbHOE 3HAYE€HHE HAPYKHOTO JABJICHHS MMOJ3EMHBIX BOJ C
k03¢ pHUIMEeHTOM HAZC)KHOCTH TI0 HArpy3KaM, PaBHBIM 1.

5.19. [laBnenne Moa3eMHBIX BOZ CJEAYyeT ONpPEIEssTh MPH YCTAaHOBHB-
LIeMCsSI YPOBHE BOJIbI B BOJOXPAHWIHIIE C YYETOM CHIIKCHHUS JaBJICHHS
MOJ3EMHBIX BOJ, MPEAYCMOTPEHHBIMU JJIsi OTHX IeJledl JpEeHaKHBIMU
YCTPOWCTBAMH U IEMEHTALMOHHBIMHU 3aBECAMHU.

5.20. [Ipu npoeKTHPOBaHUH THAPOTEXHUYECKHX TYHHENEH, pacroJiarae-
MBIX B BEYHOMEp3JbIX TIPYHTaX, HEOOXOAMMO YYHUTHIBATh BIHSHHE
M3MEHEHHI TEMIIEPATYPHOr0 PEXXUMa IPYHTOB HAa UX HECYIIYIO CLIOCOOHOCTD,
a TaKke YCTOWYHMBOCTH U COMPOTHUBIIEMOCTh TPYHTOB BHELIHUM HArpy3KaM.

6. OCHOBHBIE TIOJIOKEHHUSI IT0 pacdeTy 00IeII0K

6.1. O6xenku rugporexHudeckux TyHHenei, cornmacio CT COB 1406-78,
CJIEZIyeT PaCCUHMTHIBATH II0 METOJY TPEACTBHBIX COCTOSHHIA

M0 HECYILEH CIIOCOOHOCTH Ha IPOYHOCTHh M B HEOOXOAUMBIX CIydasx C
MPOBEPKON YCTOWYMBOCTH (POPMBI KOHCTPYKIMH (IPEIeSIbHbIE COCTOSHHS
MEePBO IPYIIIBI) B COOTBETCTBUH C 0053aTEIbHBIM MPHIOKEHUEM 1;

0o o0pa3oBaHMIO TPELIUH (TPEIMHOCTOWKOCTH), €CIAM TPEIIMHBI HE
JIOMTYCKAIOTCS, WK TI0 PACKPBITHIO TPEIIHMH, CCIH PACKPBITHE UX JOIMYCTUMO
MO YCJIOBUSAM JOJITOBEYHOCTH OOJEIKH TYHHEIs, COXPAHHOCTU TPYHTOBOTO
MacCHBa, a TaKXKE M0 3HAYCHUIO (MIBTPALMOHHOIO pacxolia BOJABI U3
TyHHens (MpelesibHble COCTOSHHS BTOPOM TPYIINbI) B COOTBETCTBUH C
00513aTeILHBIMU MPIOKCHUIAMHI 2 1 3.

6.2. CeucHusi 00/EIOK IO IMPEACIBHBIM COCTOSHUSIM IEPBOM M BTOPOW
Tpymmn HEoOXOoauMO paccuuThiBaTh B cooTBercTBUM co CHull 11-56-77 u
CHulT 11-23-81.



6.3. [Ipu pacyerax ceucHH TYHHEIBHBIX 00JCIOK HEOOXOIUMO BBOJUTH
ciesytomye ko3 uimeHTs:

KO3(DPHUIMCHTBI HAAEKHOCTH 10 HA3HAYCHUIO COOPYKEHHS J, H
COYETaHUH Harpy3oK M., npuHumMaemsle cornacio CHull [1-50-74;

KO3 (UITMEHT YCIIOBUH paboThl ), TPUHAMAEeMbId [UIsi OETOHHBIX,
JKEINE300€TOHHBIX M CTalIeKeIe300€TOHHBIX O00HEI0K 1o Tabm. 5, misa
CTaILHEIX 000J109€eK — 110 Tabi. 6.

Tabnuma 5

KoagduireHt ycnosuii paboTsl ) npu

O6nenxu pacyere 10 NPEAEIbHBIM COCTOSIHHIM
NEPBOM IPYIIIbI BTOPOH rpyNIbl
Beronnsie (B TOM uncie u3 HaGpHI3r-Ge- 1,0 0,9 (0,75)
TOHA M TIPECCOBAHHOTO GETOHA)
XKenesoberoHusie (B TOM 4HCIC MpeaBa- 11 1,3(1,15)

PUTENBHO HANpPSDKCHHBIC, W3 ApMHpPO-
BAaHHOTO HaOpBI3r-0ETOHa M KeJe30-
TOPKPETHBIC)

Cranexene3o0eroHHble (MPH pacuere Ha 0,9 -
BHYTPCHHEE JIaBJICHNUC)

I[Ipumevyanue. 3HaueHus: kod()(ULUEHTOB, yKa3aHHBbIE B CKOOKaX, CIEIyeT IpH-
HMMATh IpH Kodhguumente yaensHoro ormopa K, < 2000 H/em®), B rpymrax,
HOJBEPKEHHBIX Cy((o3un, BBILEIAYUBAHUIO, 4@ TAaKXKE IPU THIAPOKAPOOHATHOM
1IEI0YHOCTH BObI-cpeibl Mmeree 0,25mr[Aks/i1.

Tabnuna 6
Y4acTKu CTaIbHBIX Koapdumuent ycnouii paboTs! J4
Hasnenne obosouex IIpY COYETaHUU HAIPy30K
OCHOBHBIX 0C00BIX
Buyrpennee | IIpsmbie 0,75 (0,9) 1,0(1,1)
@DacoHHbIC 3NIEMEHTH (KOJIeHa 0,65 (0,75) 0,8 (0,9)
U Pa3BETBIICHMS)
Hapyxnoe Bce yuactku 0,75 0,9

I[Ipumevanus: 1.3unauenuns kodpduimenTa ), ykazaHHble B CKOOKaxX, JOIKHBI
HPUHUMATBCS:
a) Ui KOMOMHHPOBAHHBIX OO/ICIIOK C HAPYKHBIM MOHOJIUTHBIM KEJIe300€TOHOM
(cTanexene300eTOHHBIX);
6) Uit KOMOMHHUPOBAHHBIX OOJEIOK C HAPYXKHBIM MOHOJHUTHBIM OETOHOM TIPH
OJIHOBPEMCHHOM BBINIOJIHEHUH CIIEAYIOIIMUX YCIOBHH!
Pwi < 0,1510°%K,;
Pui < 1030gh,{u cosa + sina),
i€ Pyi — BHYTPEHHEE JaBlICHHE BOJIbI B HANOpHOM TyHHene, MITa;
hg, — Xparuaiiiiee paccTosIHAE OT OCH TyHHEJIS 10 IOBEPXHOCTH 3EMIIH, M;
M = 0,7 —xod(punmenHT TpeHus rpyHTa 1o TpyHTy;
O — YroJ1 MeX/{y HOPMAJIbIO K TOBEPXHOCTHU 3€MJIM U TOPU30HTOM, Ipaj;
K, — ko3 dumment yaensHoro otnopa rpyata, H/em®, onpenensemsrit 1o 1.
6.13;
B) IIPH pacyeTe Ha BHYTPEHHEE JAaBICHUE, €CIIH OTIOP IPYHTA HE YUUTHIBACTCSL.
2. Ilpn ucnons3oBannu kodddunuenta ) mo maHHOH Tabmune koddduiment

COYETaHHH HATrPy30K Yc ClefyeT NPUHUMATh paBHEIM 1.

6.4. PacueT 00m€I0K 1O HECYIIEH CIOCOOHOCTH CIICAYET BBIMOJIHATH Ha
BO3MOJKHBIE HamboJiee HeOIarompusATHBIE OCHOBHBIC W OCOOBIE COYCTAHHUS
pacdyeTHbIX HAarpy30K C TPHUMEHEHHEM pPAaCYETHBIX  XapaKTEPHUCTUK
MaTepHaIoB 00IEIIOK.

6.5. Pacuer 00ae/0K M0 0OPa30BAHMIO M PACKPBITUIO TPEIIMH AOJDKCH
OCYLIECTBISITHCS] HA OCHOBHbBIE COUETaHHsI HOPMATHBHBIX Harpy3ok 0e3 ydera
THIPABIUYECKOT0 yaapa ¢ MPUMEHEHHEM HOPMATHBHBIX XapaKTEPHUCTUK
MaTepHaIoB 00IEIIOK.

6.6. PacueT 06€0K THAPOTEXHUIECKUX TYHHEICH BCEX THITOB (BKIIFOUAs
(hacoHHBIE YaCTH KOMOMHHPOBAHHBIX 00JIENIOK) CAEAYET BBIIOIHATE C Y4ETOM



0TIIOpa TPYHTOB. VICKITFOUEHUsI TOMYCKAIOTCS P PACIIOJIOKEHUY TYHHEICH B
CJTa0bIX HEYCTONUYMBBIX rpyHTaX. [Ipu pacrmoyiokeHHH TYHHEJICH Ha TITyOnHEe
MEHee TpexX AUaMeTpoB (IPOJIETOB) HAJ MIEBITON CBOJIA BEJIMYKNHA JIaBJICHHS,
MepeIaBaeMoro Ha TPYHT OOJCNKOW TYHHENs, HE JOJDKHA IPEBBINIATH Beca
TOJIIIU TPYHTA HAJ[ TYHHEIICM.

6.7. PacueT 00/€JI0K MPOU3BOIILHOTO OYCPTAHUS HA JIFOOBIC BHCIIHHE W
BHYTPCHHHE HArPy3KH WM WX COYCTAHHS IPU HU3MCHSIOIIUXCS MO0 KOHTYPY
JIe(OPMALMOHHBIX XaPaKTCPUCTHK TPYHTOB CIIEAYET BBIMOJHATH METOJAMHU
CTPOMTEIILHOW MEXaHHKH.

Pacuer HEOOXOAMMO BBINMOJHATL B COOTBETCTBMM ¢ . 6.4 u 6.5 Ha
Ka)XJI0¢ M3 COYeTaHUH Harpy3ok. CIIOKEHHE S0P YCIIHA OT OTICIbHBIX
HArPy30K JUIS MOJYYCHUS CyMMAapHO# SIIOPEI HE IOIMYyCKaeTCsl.

6.8. BeronHbie 00eTKM OE3HAMIOPHBIX TYHHENCH CICIyeT PACCUUTHIBATH
HAa MPOYHOCTh B MPEIIOJIOKEHHH 00pa30BaHUs B OOJEIKE IIACTHYCCKUX
NIAPHUPOB M MPOBEPSTH HA TPEIIMHOCTOUKOCTD IO MPEACIBHBIM COCTOSHUSAM
BTOPOU TPYIIIBIL.

6.9. IIpu pacuere 00IEIOK MO MPEACTLHOMY COCTOSHHIO BTOPOW TPYIIIIBI
OpeJCNbHYI0 [IMPUHY  PACKPBITUS TPEHIMH OOJCIIOK HANOPHBIX U
Oe3HamopHBIX TYHHENCH | Kiacca ciieyet npuHUMAaTh 1Mo Tadi. 7.

Ta6uuma 7
I'paguent [MpenenbHas UPUHA PACKPBITHSI TPEIHH, MM, H3 YCIOBHSI
HAMOPOB | JOJTrOBEYHOCTH OETOHA HPH T'MAPO- COXPaHHOCTH apMaTypbl IIPH CyM-
BOJIBI B KapOOHATHOM IIEJTOYHOCTH BOJIBI- MapHOW KOHIIEHTPALMH NOHOB Clu
o0 1enke cpeibl, MraKB/L. SO4, Mmr/n
JH 0,25 1 2 2,5 0 50 100 200 400—
boJiee 1000

Hanopuble TyHHe/IN M He3aTOILIsieMble YaCcTH 0e3HANIOPHBIX TyHHeJIeH PU HAJIMYMH
MOJ3eMHBIX 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

He3aromisiemble yacT 00/1€/710K 0e3HANOPHBIX TYHHeJICH PU OTCYTCTBHH
TOJA3€eMHBIX BOJI
- | He orpannumnBaercs | 0,2 | 0,2 | 0,15 | 0,1

Ipumeuanus: 1. Bomoii-cpemoid, ompenensiomeil IoNroBeYHOCTh OETOHA U
apMaTypsl B 00JICITKE, SBISTFOTCS:

npu H; > He; —Bozma BHyTpH TOHHES,

npu H; < Hg — monzemMuas Boja.

2. Mns tynneneit I, I, IV kmaccoB mpenenpHble 3HAYCHHS PACKPBITHS TPCIIUH
clielyeT MpUHUMATh cooTBeTcTBeHHO B 1,3, 1,6m 2 pasa OonpIuMu, YeM 3HAYCHUS,
MpHUBEACHHBIC B Ta0uIe, HO He 6onee 0,5mm.

6.10. I'paguent nanopa Jy B 00jeskaXx NPHHUMAIOT B 3aBUCUMOCTH OT
ko3 dunmenta GunpTpanuu K rpyHra;
Jh=1mpu k< 10 em/c;
_Hi-Ha
hy
rae H; — BHyTpeHHUI Harop BOIbI, M;

Hei —Hammop moa3eMHBIX BOJ, M;

hyg — Tommuna o6xenku, m.

B wunreppane 10°% < k < 107 s3maucHme Jy ompememsiercs 1o
MHTEPIOJISLHH.

6.11. JInst 3aTOIUIAEMBIX YacTel OOJCIOK OE3HAIIOPHBIX TYHHEJICH 10
YCJIOBHUSIM JIOJITOBEYHOCTH OETOHA M COXPAHHOCTH apMaTrypbl IIMpUHA
PaCKpPBITHS TPELIMH HE OTPaHHUYHBACTCS.

6.12. Cratuueckue pacdyeThl OOICIIOK CJCIYET BBINONHATH C YIETOM
TPEIMUHOOOPA30BAHUS U TUIACTHUECKUX Ne(hOpMaInii:

JH npu K = 102 emlc,



00/1es1kn Oe3HATIOPHBIX TyHHEJIEH U ONOPOKHEHHBIX HATIOPHBIX TyHHEJIEH
N0 IPEAETbHBIM COCTOSIHMSIM TI€PBOM W BTOPOM TpYI pPacCUUTHIBAIOT C
YYETOM JKECTKOCTH OETOHHOTO CEYeHHs IPU MOAyJe ynpyroctd OeroHa B
KoHCTpyKImu Ey = 0,7,

00/IeIKW HANOpHBIX TYHHENEH Ha OSKCIUIyaTallMOHHBIC HArpy3kd IIO
IpE/CIbHBIM  COCTOSHUSAM TE€PBOW TPYIIIBI PAaCCUMTHIBAIOT C  y4YETOM
JKECTKOCTH apMaTypHoro cedenus Ey, = E,.

Ilo mnpenenbHBIM COCTOSHHSM BTOPOH TpYyHIbl OOAEIKM HAIOPHBIX
TYHHEJIEH ClleyeT pacCUNUTHIBATS:

HETPEIIMHOCTONKNE — C YYETOM J>KECTKOCTH apMaTypHOro ceueHusi Ey
Ea;

TPEIINHOCTOWKHE — C YUETOM >KECTKOCTH OETOHHOro ceueHus rpu Ey
0,7E,.

6.13. Pacuer o00nesOK TyHHENEH ClleAyeT BBINOJIHATH C YYETOM
B3aUMOJICHCTBHS MX C TPYHTOBBIM MAacCHBOM. JleopManmoHHbIE CBOHCTBA
TpyHTa XapakTepu3yloTcs Kod(h(uUMEeHTOM yaeiabHoro ornopa K, win
npuBesieHHBIM  (3QdexTuBHBIM) MoxmyneM aedopmanuu TpyHTa Ef 1
koappummentom Ilyaccona V. IlpuBemeHHBIA MOAYNb AedopMaItuu
HEOOXOAUMO OIPENEeNATh C y4eTOM HEOIHOPOIHOCTH CBOWCTB IpyHTa OT
€CTECTBCHHBIX U TEXHOTCHHBIX NPHYMH (3aKPEIUICHHE IPYHTOB LIEMEHTALHCH
WIA WHBIMH CIIOCOGAaMH, IOSBICHHE HApPYIICHHON IIPOXOIKOH 30HBI H Op.).
3Ha4YeHHs XapaKTEePUCTHUK IPYHTOB CIELYeT ONPENEIATh C YYSeTOM HX CBOWCTB
NP BOJOHACKHIIICHUY Ha OCHOBAaHWY HATYPHBIX UCCIICIOBaHUH.

Jns HanopHBIX TYHHeENEH KpyroBOrO OYEpTAaHMs, pACIONAracMbIX B
ONHOPOIHBIX HM30TPONHEIX TPYHTAX, MOAyns Aedopmarmu TpyHTa Ey
JOITyCKaeTcs ONpenesaTs o Gopmyite

Eq=Ko(1l+V) (5)

Kre
rae Ko = ﬁ—xomb(bnuneln YAETBHOrO OTIOpa IPYHTA;

K —xoa¢ddunmeHT oTnopa rpyHTa;

I'e — HAPYXXHBIN pagnyc OOIENKH, CM.

Jis  TyHHeTNeW, pacmojlaraeMbIX B AQHM30TPONHBIX TPYHTax C
OTHOIIICHHEM MOAyJIel AedopManuil B pa3HBIX HampaBieHusx Oonee 1,4,
pacdeTsl He0OXO0AUMO BEITIOIHATH C YIETOM aHH30TPOIIHH.

6.14. JedopmarmonHsle XapaKTepUCTHKH TpyHTOB K, mmm Eq mmsa
tyrHener | u |l kmaccoB ciemyer onmpenensaTh Ha XapaKTePHBIX WHKCHEPHO-
TEOJOTMYECKUX ~ ydYacTKax 10 JaHHBIM  HATYPHBIX  HCCIIEIOBAHHUH,
BBITTOJIHEHHBIX METOJOM HANOPHBIX BBIPA0OTOK, C IMOMOIIBIO YCTAaHOBKU
uenTpansHoro Harpyxenus (YIIH) ¥ OMIMHIPHYECKOTO THAPABIAYECKOIO
mrrammna ('), a Takke IITAMIIOB B COUYETAHUU C CEHCMOAKyCTHYECKUMH U
MPECCHOMETPUIECKUMH METOIAMHU.

Jost tyaneneit 11l u |V kmaccoB HaUIEKUT TpeyCMaTPUBATh HATYPHBIC
WCCIIEIOBAHNS CEHCMOAKyCTHUECKUMH M IPECCHOMETPHYECKIMH METOJIaMH.
JomyckaeTcss TakKe HCIONB30BaTh 3HAYCHHUA (PH3MKO-MEXaHUIECKUX
XapaKTepUCTUK TPYHTOB, BBIBICHHBIX IIPH MPOXOJKE TYHHENIEH B
AQHAJIOTHYHBIX WH)KEHEPHO-TEOJIOTHYECKIX YCIOBHAX.

6.15. 1  OpOEKTHPOBaHHMS  THUAPOTEXHUUYECKHX  TYHHEICH,
pacrioiaraéMbIX B BEYHOMEP3JBIX TPyHTaX, HEO0OXOAWMO ONpEIeIsITh
3Ha4YeHNS (U3NKO-MEXaHMUECKUX XapaKTEPHCTUK TPYHTOB B MEP3JIOM H
TaJIOM COCTOSIHHH.

6.16. [l mpeaBapWTENbHBIX pPAacdeTOB 3HA4YCHHS KOI(D(UIHEHTOB
ynenpHOTO oTmopa K, Uil CpegHEeTPEUIMHOBATHIX TPYHTOB OITyCKaeTCS
OTIPEIEIIATH [0 YePT. 2 WK 110 aHaJIoraMm.
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Yepr. 2.'paduxk 3aBucumoctu koaddunumenra K, ot koahpuunenra
KpernocTH IpyHTa f 17151 TpenHOBATHIX TPYHTOB

Ipumeuanue. B cnmaborpemmuosarsix rpynTax ¢ f < 10, a taxke npu
KOMOAHHOBOW MNPOXOIKE TYHHENs 3HaueHWs K, MOJIy4EHHBIC MO YEepT. 2,
cieayer yBeanuuBath Ha 30%.

6.17. B pacuerax o00meNOK TyHHEIEH HEOOXOAMMO YUYHTHIBATH
COBMECTHYIO paboTy yCTaHaBIMBACMOW IMPU MPOXOJKE TYHHENs Kpenu C
00IETIKOM.

6.18.I1pu Ha3HAYCHUH PACUETHOW CXeMbl 00/ICJIKM TYHHENS U PYHTOBOT'O
MacCuBa CIEIyeT YYUTHIBATh II0CIEIOBATEIbHOCTh pPa3pabOTKH TIPyHTa U
BO3BEJICHUSI JJIEMEHTOB O0ICIIKH.

6.19. Ilpu mnapaIeIbHOM pACIOJOKEHHH HECKOJIBKUX TYHHENIeH B
pacdere OOJENKM HAa TMPOYHOCTH HEOOXOJMMO YUYHTHIBATH H3MEHEHHS
HAINpsHKEHHOTO COCTOSIHUSI UM TIPOYHOCTHBIX CBOMCTB I'PYHTOBOI'O MAacCHBA,
BBI3BAHHBIX MTPOXOAKOM COCETHUX TYHHEJNEH.

6.20. Pacyer OETOHHBIX W JKEJIC300CTOHHBIX OOIEIOK TYHHEJICH Ha
TeMIlepaTypHbIC BO3JCHCTBHS CJCIYeT BBIMNOIHATH MPH PACUETHOW Pa3HOCTH
temneparyp 6osree 30°C ¢ yueToM HaOyXaHUs U MOJI3y4ECTH OCTOHA.

6.21. TIpu pacdyere OOMEIOK HAIOPHBIX W OE3HAMOPHBIX TYHHEJCH
NPOTUBOABJICHHE BOIbI B IIBaX OCTOHUPOBAHUS U B CEUCHUAX MEMKILY ILIBAMU
0ETOHMPOBAHMUS HE YUUTHIBACTCSI.

6.22. TosuuHy JTOTKa TYHHEIS, [T0ABEPKCHHOTO BO3ICHCTBUIO BICKOMBIX
HACOCOB, ClIelyeT Ha3HAYATh C YUE€TOM BO3MOXKHOCTH HCTHPAHUSI JIOTKA.

TIpunoxenne 1

O06s13aTebHOE

Pacuer o0nen0k TyHHENEH IO MPeeTbHBIM COCTOSTHUSIM TTEPBO
TPYIIIIbI

1. PacyeT GeTOHHBIX H KeJ1€300€TOHHBIX 00/1€JI0K MPON3BOJIBLHOTO
oyepTaHus

B pacuerHoli cxeme, Kak MPaBWIIO, IPEATIONAraeTcs, YT0 Harpy3Kkd, B TOM
YHpcle W TOPHOE MAaBJCHHE, 3aJaHbl, a OTHOP TPYHTa OMIpeAemsieTcs Kak
peaxmys yrnpyroro OCHOBaHHSA. BO3MOXKHBIE IPOCTEHIINE pACUETHBIC CXEMBI
00ZEeTIOK KakK CTEP)KHEBBIX CHCTEM B YIPYIOH cpeae ¢ OXHOCTOPOHHHMU
CBS3IMU TTOKa3aHBI Ha 4epT. 1.
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Yepr. 1. PacueTHble cxeMbl 00€TI0K TYHHENEH

Pacuer TPOYHOCTH CIEIyET BBHIMOJHATE HA pacueTHbIE HArpYy3KH (C
y4eTOM K03 () (DUITMEHTOB HAIC)KHOCTH 0 HATPY3KaM) B COOTBETCTBHH C Pa3l.
5, )KeCTKOCTh NMPUHUMATH B COOTBETCTBHUHM C IT. 6.12 K03 HHUIMeHTs! OTIIOpa
rpyHTa — B COOTBETCTBUH ¢ mil. 6.13-6.16.

Pacuer ceuenuii 00meNOK W OMpenelieHHe HEOOXOAWMOH IUIOmaan
CeueHHsI apMaTtypsl Ag cieayer npousBoauts 1o CHull [1-56-77.

2. PacueT cTajiexene300eTOHHBIX, JKejJ1e300€ TOHHBIX, APMAPOBAHHBIX
HAOPBI3r-0eTOHHBIX M JKeJIe30TOPKPETHBIX 00/1eJI0K HATIOPHBIX
TYHHeJIeil KpyroBoro o4epTaHus HAa HAYAJBHBIX CTAAUAX
NMPOEeKTUPOBAHUSA

Ha HauyanpHBIX CTaHsAX MPOSKTUPOBAHHUS PACUET HAMOPHBIX TyHHEIEH
BBITIOJIHACTCS 10 MPUOIMKEHHBIM (OPMYJIaM, KOTOPbIE YYHUTHIBAIOT TOJBKO
BHYTpEHHEE JIaBJICHHE, TOCTOSHHOE B MIPE/Eax CCUCHHUs.

[lnomazns cedeHns paboueii apMaTypbl As, cM, Ha 1 CM JUIHHBI TYHHEIIS:

TIpY COOIIOACHUH YCIOBHUS

I,h > Kori VCR st
’ ePIESY Y 1c

ompeensercs mo Gopmyie

A= - YnYicPuili _ AsRy Kol
= , )
YcRst Rst Es
npu HecoOoaenun ycnosus (1) —mo Gopmyite
Asz_ynVIcpwiri _AssRy_ Pghyzre , 3)
YcRst Rst 100y cRst
r7ie Pyi — PACUETHOE BHYTPEHHEE JABJICHUE BOJIbI C YIETOM T'HAPABIMYECKOTO
yaapa B epuoji HopMalibHOH 3KcIuTyatauuu, Mlla;
hy; — paccTosiHEe OT LIENBITH CBOJA TYHHENS 10 IIOBEPXHOCTH 3EMIIH,
cMm;
Ry, Es — pacderHoe compoTHBIEHHE apMaTypbl Ha pacTsHKEHHE U MOJYJIb
ympyroctu apmarypsl, Mlla;
Ass — TUIOMIAAb CEYEHUs CTaJbHOM OOOJOYKH, CM2, Ha 1 cM mIMHE
TYHHEIS,
Ry — pacueTHOE CONPOTHBIICHHE CTATBLHONH 000J0YKH, IPUHUMAEMOE 10
CHuII 11-23-81,MI1a;
K, — koo puiment yaensHoro otnopa rpyara, Hlem®;
0 — INIOTHOCTH TPyHTa, Kr/cMS;
Ver Ynr Vic — KO3 GHUIMEHTHI, IPUHAMAEMBbIE COTJIACHO 11. 6.3,

Ecmn o dopmynam (2) wiu (3) As < O (1. e. pacueTHOM apMaTypbl He

Tpebyercsi M BHYTPCHHEE [aBJICHHE BOJbI MOJHOCTHIO BOCIPHHUMAETCS

TPYHTOM), CIEAyeT MPUHHUMATh 3Ha4deHHE Ag 0 MHHAMAIGHOMY MPOIIEHTY
apMupoBaHus coryiacHo 1. 4.19.

1)

3. Pacuer cTaabHBIX 000,109€K KOMOMHHPOBAHHBIX 00/1€J10K €
HAPYKHbIM MOHOJIHUTHBIM 0€TOHOM



3.1. Mapku cranu JUisi CTAIBHBIX O0OJIOYEK M KOJCIl JKECTKOCTH CIICAYET
NpUHUMATH 110 Tabu. 1.

Tabmuma 1
TonmuHa Kareropus cramu npu pacyeTHoU
Mapxka I'OCT nnu JICTOBOTO temmeparype t, °C
cTan TY npokara, | t=—-40 | —-40>>-50 -50 >t = -65
MM

BC13l'me I'OCT 380-71 10-30 5 - -
18nc I'OCT 23570-79 10-30 + - -
092rp. 1 TV 14-1-8023-80 11-20 12 - -
09r2 I'OCT 19282-73 10-32 12 - -
09r2Crp.1 | TV 14-1-3023-80 10-20 12 13 15
09rac I'OCT 19282-73 10-60 12 13 15
10XCH/, I'OCT 19282-73 10-40 12 13 15

I[Ipumevanus: 1.3Hak “+” 03HAa4YaeT, YTO KATETOPHUIO CTAJIM M TPeOOBaHMs K HEH yKa3bIBaTh B
MPOEKTe He CIeIyeT; 3HaK “—* 03HayaeT, YTO JAAHHYIO MapKy CTald IPH yKa3aHHOH pacueTHOH
TeMIIepaType IPUMEHSTh He CleyeT.

2. TIpu HaexameM TeXHUKO-PKOHOMHUYECKOM OOOCHOBAHMH IOIYCKAeTCs NPUMEHATH CTallb
JPYTHX MapoK.

3.2. CrampHble O00O0JIOYKH CJEAyeT pPACCUMTHIBATH Ha JEHUCTBHE
BHYTPEHHETO JaBJICHUs BOJbI B TyHHEJE, HAPYKHOI'O JABJICHUS MOA3EMHbBIX
BOJ, pacTBopa (MpW IIEMEHTAIWH) W CBEKEYIOKECHHOTO OETOHA C y4eTOM
TEMITEPATYPHBIX BO3JCHCTBHM, a TakKe Ha NEHCTBHE COOCTBEHHOTO Beca U
HArpy30K OT MEXaHW3MOB NpPU MOHTaxke oOosiouku. [Ipu pacuere cTanbHBIX
000J104eK IefiCTBHE TOPHOTO AABJICHHS HE YUUTHIBACTCS.

Koadpunment Hagexnoctu 1o Harpyske Y koo uimenT HagexHOCTH 110
Ha3HAYCHHUIO COOPY)KEHHUS Y, U Kod(huumeHT ycrnoBuii paboTHl Y, CleayeT
NPUHUMATE COTJIACHO TpeboBanusM . 5.8u 6.3.

[Mpumeuanne. 3HaueHue koddduumeHta yciaoBuiH padoTBl Y
NPUBEJCHBI U pacdeTa CTalbHBIX O000JI0YeK ©e3 ydera MECTHBIX
HaNpsHKEHUH.

3.3. Pacyer Ha MpOYHOCTH CTAIbHBIX O0OJOUYEK CICAYET BBIMOIHATH IO
¢dopmyne

vai—axaz+a§sy°R, (4)

Yn
MPY 3TOM HEOOXOJIUMO COOJIFOIATh YCIIOBHSL:
R R
Oy < Ve o < Ve ,
Yn Yn

rae Oy, O, — HOpPMaJbHbBIC HANPSHKEHUS COOTBETCTBCHHO B IOTIEPEYHOM H
MIPOJOILHOM cedeHHIX obonouku, Mlla;
R —pacuetHoe conpoTuBienue, MIla, npuHIMaeMoe pu pacyeTax Ha

Ry
BHYTpEHHEE IaBJICHHWE C YUETOM OTHOpa I'PyHTa paBHBIM —, a
u

IpH pacueTax Ha BHYTpPEHHee JaBJeHHE 0Oe3 ydera oTmopa
IPYHTa U Ha HAPYKHOE JaBjieHue — Ry;

Ry, Ry — pacueTHble CONPOTHBIIEHHS CTAIIM PACTKEHHIO, CHKATUIO, H3THOY,
MIla, cOOTBETCTBEHHO MO BPEMEHHOMY COMPOTHUBICHHIO U TIO
npezeny Tekydectd, npuauMaemsie mo CHull [1-23-81;

Yu — KO3(pHIMCHT HANEKHOCTH M DICMEHTOB KOHCTPYKIIU,
PACCUUTHIBACMBIX Ha MIPOYHOCTh o BPEMECHHOMY
COIPOTHBIICHHUIO, paBHBIN 1,3.

3.4. HopmanbHoe HampspkeHHe O, MIIa, B MIPOTOJBHBIX CCUCHHSIX
00OJIOYKM OT BHYTPEHHETO MaBICHHUS BOJABI CIEAYeT OIpeneNiTs o
hopmymam:



p/Vi rm + a’ KOI’
0, = o : (5)
t+4,330° r Ko,
T/€ Pyi —pacdeTHOE BHYTpEeHHee aaBieHue Bojsl, Mlla;
I'm — CPEIHUIN paanyc 000JI0UYKH, CM;
t — TonMHa CTEHKH 000JI0UKH, CM;
8, — pacUYCTHBIN PATUATbHEIN 3230p MEXIy 000J0YKON U OETOHOM, CM;
Kor — mpuBeficHHBIA KOA(D(UIMEHT YIEIBHOTO OTIOpa TPYHTA, Hiem®,
OTpeeIeMbIi IO (hopMyIie

1
Ko == 6
NS ®)
—In—+—
Eb rm Ko
I —Hapy>KHbII paanyc OETOHHOI 000HMBI, CM;
E, —Monyns ynpyrocru 6erona, MIla;
0) Mpu OTCYTCTBUH OTIIOPA TPYHTA HIIH MPU
& > 433008 Pl
rm t
ih
0, = Pwifm. (7

t
3.5. PacueTHbI# paaranbHbINA 3a30p MEKIY 000I0YKOH 1 OETOHOM d;, CM,
CJIe/IyeT ONpeessTh o hopmylie

a =aytaptas, 8)

TAe &1, &, &3 — COCTABIAIOMINE PAAHATLHOTO 33a30pa COOTBETCTBEHHO OT
TEMIICPATYPHBIX  BO3ICHCTBUH, ycaaku OeToHa W
MOJI3y4YEeCTH TPYHTA, CM.
CoCTaBISIONIYIO 3a30pa OT TEMIIEPATYPHBIX BO3NEHCTBUM &y ClEIyeT
OTIpeIeIIATh 1o hopmyrie

a1 = 1516]-0_6rm(tmax_tmin)v 9

rae tmax — HaumOoublliasi TeMmIeparypa B TYHHENE MpPH 3arOJHUTEIbHOU
nemenrauyy, °C;
tmin — MUHHMalbHAs TEMIIepaTypa BOJbI MK Bo31yxa B TyHHene, °C.
Cocrapnsromye 3a30pa OT YCaJKu O€TOHA &, W TOJ3YyYeCTH TPYHTA &3,
orpeiesisieMble 110 JTaHHBIM HCCIIEAOBAHUM, CIEIYeT YYUTHIBATh TOJIBKO MPU
pacdere Ha 0COObIE COUETAHHS HAPY30K.
Jlnist mpeiBapuTeNbHBIX PACYETOB JIOMYCKACTCs IPUHUMATh

a, = 310%,, (10)

3.6. HopmanbHoe HampsbkeHue O, MIla, B NPOAOJIBHBIX CEYEHUSX
000JI09KH OT HapYKHOT'O JIaBJICHHUS CIIEYET ONPeIeIIsiTh o popMyIie

r
g, = @ , (11)
TIE Pwe — PacueTHOE Hapyx)HOe naBienue Mlla.

3.7. HopmansHoe Hampspkerne, MIla, B IONEPEYHOM CEUSHHUH 00O0JOYKU
CIIEyeT OTIPENeIIATh:

OT TEMIIEPATYPHBIX BO3ACHCTBUI — MO popMyJie

Oy = —2,51y, (12)

rne ty —pacuetHslil nepenaxn Temneparyp, °C;
OT CTECHEHHS MONEePEeYHON feopMaru — 1o popmyie

Ox2 = 0,305, (13)
3.8. PacuerHble mepeman TeMIepatyp g CileayeT OmpenessTh o
dhopmymam:

MIPY TIOBBIIIICHUN TEMIICPaTyphI

ta = tmax— to,min (14)



TIpH NOHMKEHUH TEMIIEPATYPhI
ta = tmin — thmax (15)

e tmaw tmin — COOTBETCTBCHHO HaMOOJBIIAS W HAMMCHBINAS TEMIIEPATypa
BOJIbI WJIM BO3JyXa B TyHHene, °C;
th, max thmin — COOTBETCTBEHHO HaWOOJbLIAs M HAUMEHBILIAs TeMIleparypa
00oouky B epuo oberonuposanus, °C.

3.9. MecTHBIC HANPsHKEHUsI, BO3HUKAIOIIUE B CTAILHON 000JI0YKe Y pedep
JKECTKOCTH, a TAKXKE B MECTaxX IepesioMa, 00pa3yromux Mo yrioM He Oojee
10°, nomyckaeTcst He YUUTHIBATD.

3.10. Pacuer Ha yCTOWYMBOCTH CTalIbHOH OOOJOYKM MpH JEHCTBHU
HAPYXKHOTO JABJICHUS Py MIla, crieyer BHIMOIHATE IO (OpMyIIe

Pue< YoParé ' (16)
Yn
TIE P — KPUTHUECKOE HApYXHOE naBieHue, Mlla;
& — koo duLeHT, IPUHUMAaEMBbIil o Tabu. 2.
Tabnuna 2
Por TltR, 0,5 0,75 1 15 2 2,5
& 1 0,9 0,8 0,6 0,5 0,4

r

IIpu Palm 25 cienyeT mpUHUMATH
yo
Ryt

Pl =——,

m
rae R, —HOpMaTHBHBIA npenen Tekydectu cranu, MlIla.
3.11. Kpuruueckoe HapyKHOE [aBICHHE MPU OTCYTCTBHH KOJIEI]

I
KECTKOCTH M mpu — >2 (rme | — paccrosHue MexIy KOJbLAMM, CM)
m

CIIEIyeT ONpPENeIUTh rpaduuecku 1m0 4epT. 2. Paspemaercs Takke B 3TOM
Cllydae BBIIOJIHATH PAacyeT Ha YCTOWYHMBOCTH IO CTaHAAPTHBIM MPOrpaMmaM
Ha OBM.



3,0 r Per, MITa
T
INNNNNNNN
25 Ryn=230MIIa (230Qrc/cm 2)
2,00
15{H
i ar/rm10°=0
23610
1,0
0’5 NIN
Tl
0,0 H
o mn O mn O
0N ~ O N I I~
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4.0 1 Pcr, MIla
A
A
T
3,5 FHHHRyn=310MI1a (310Qrc/cm 2)
3,0
2,51
2,04
i a/rm10*=0
15 _EEE /2 3610
1,0
0,5 N
-IIIII
0,0 HHHHHHH
BRE8ELEBRLREQ mtem
1 = +d = N «
4,0 1 Pcr, MIla
T
T
T
3,5 FHRy»=450MITa (450Qre/cm 2)
3,0
2,541
20
a/rmA0*=0
15 i /33610
1,0
N .
0,5 H
1 ;;
0,0 THHHA
BRE8ELEBRLREQ mtem

19
I = = I N

Yepr. 2.I'paduk 3aBHCHMOCTH KPUTHIECKOTO HAPYKHOTO TABICHHUS Oy OT
OTHOCHTEIIbHOH TOJIILMHBI CTEHKH I/t [R,, — HOpMaTHBHOE CONPOTHBIEHHE 1O
npeneny TexydecTy crami, MITa (krc/cM?); 8 — pacueTHbIi paaHaibHBIT 3a30p MEXKIY
CTEHKOH 000JI049KH U OETOHOM, CM; Iy, — CpEeOHUI paguyc 000J04KH, cM; t — ToNIMHA
CTEHKH 000JIOYKH, CM]



3.12. Kputndeckoe HapyKHOE HaBicHHE O, MIIa, MpH HAIHYUK KOJIEI]
KECTKOCTH CIIEAYET OMPEIEISTE M0 (hopMyIam:
3

t{t)2
Per = 0.9ZEST(—) mpu 05<
I

m

%s 2 (17)

2
Por = B 21 > +o,o9:(i) nﬁ(hij pu 1 <05, (18)
m| nym 'm m I'm

rae Es —momyns ynipyroctu cramu, Mlla,
N, — 9UCII0 BOJH, 00pa3yIONIUXCs MPH CMATHH O0OJOYKH, MOI0HpaeMoe
TaKuM 00pa3oM, 4YTOOBI MOTYYUTh MUHUMAIILHOE 3HAUCHHE L,

12
oeu(]
Trm

3.13. Kosblia XECTKOCTH HAIJICKHUT MPOEKTHPOBATh MHHUMAJIBHOTO
TIOTIEPEYHOTO CEUCHHUS C LENIBI0 YMEHBIIICHNS Ta0aPUTOB BEUIOMKH.

Pexomenmyercst mpexycMaTpuBaTh AHKEPOBKY KOJIEI] JKECTKOCTH B
Oerone. B ciaydae HEBO3MOXHOCTH aHKEPOBKH pacdeT KOJbIA XECTKOCTH
MPSAMOYTOJIEHOTO TOMIEPEYHOTO CEYCHUS CIIeTyeT IIPOU3BOANTE 10 (popmMyIie

Vn—p”elsrm(hhxj +JiEBy <R, (19)

YA Iy Iy
rze t; — ToJKHA KOJIbLA )KECTKOCTH, CM;
Y, — paccrosiHHEe OT IIEHTpa TKECTH CEYEHHS KOJblia J0 Haubojee
YIAJEHHOTO BOJIOKHA, CM;

X — Kod(GuImeHT, OnpemenseMblii Mo uYepT. 3 B 3aBUCHMOCTH OT
3HA4YCHUS BEJIIMUYWH.
_ Y nPwe .
prel - t 3 J ]
YcEs 0,09{) +50
3
rm rr I
are| _—ao
rel = )
Pueld ml ¥ n
a +-wecemrrn
YcEsAr

Iy, A, J; — COOTBETCTBEHHO paJNyC IIEHTPAIBHON OCH, CM, TUIOMIAb, CM2, u
MOMEHT  HHEPIMHM  IONMEPEYHOr0  CEYEHHS  KOJblla  C

MPUCOETUHEHHBIM TIOSCKOM JuTiHOM |5 = 1,56y rmt +1;, CM4;

a, = 0,002%, — mHavaspHOE OTCTYIUICHHE pamdyca KOJbIla OT
TEOPETHYECKOTO.
X
15 arel =7
14
13 5
12
11 3
10
9
8
7 1
6
c /
4 0
3 1 1
2 //
1
0

0 1 2 3 4 Pre



Yepr. 3.T'paduk 3aBrcuMocTd KOG GHUIUEHTA X OT Pre IPH &) = CONSL
TIpunoxenune 2

O06s13aTenbpHOE

Pacuer o0nenok TyHHENEH IO MpeeIbHBIM COCTOSTHUSIM BTOPOI
TPYIIIIbI

1. PacyeT GeTOHHBIX H KeJ1€300€TOHHBIX 00/1€JI0K MPON3BOJIBLHOTO
oyepTaHus

Pacuer ciepyeT BBINOJHATH HAa OCHOBHOE COYETAHWE HOPMATHBHBIX
HArpy30K B COOTBETCTBHH C pa3a. 5 m 6 ¢ yuerom koddduimenta ormopa
IPYHTA, )KECTKOCTh CCUCHHSI IPUHMUMAETCS COTIacHo 1. 6.12.

[lo monydeHHBIM yCeHIHUAM (M3rHOAIONIMIA MOMEHT M HOpMalbHas CHIa)
HEO0OXO/IMMO BBIMOJIHHUTH PACUET [0 00PA30BAHHIO U PACKPBITHIO TPEIIKH.

TpemuHoCTOMKHE 00ACTKH, TIPOSKTUPYEMBIE IJIs1 YCIOBHIA, OTBEYAIOIINX
. 4.16,cneqyer nmpoBepsaTh 10 00pazoBanuio TpenmH corinacao CHull 11-56-
77.

HerpeuHocToiikue 00IeIKH JODKHBI PACCUUTHIBATHCS 110 PACKPBITHIO
TPEIIMH COTJIACHO pa3fl. 4 M 5 HACTOSAIIETO MPUIIOKCHHUS.

2. PacueT mo 00pa3oBaHNIO TPEUINH GETOHHBIX H KeJIe300eTOHHBIX
0071e710K HAMOPHBIX TYHHeJIeli KPYroBoro o4epTaHusi HA HAYAIbHBIX
CTAMAX NPOCKTUPOBAHUSA

Ha HavaspHO# cTaAnKl OPOSKTUPOBAHUSI PACUET 110 00PA30BAHUIO TPCLINH
TPEIIMHOCTOUKMX O00JEJIOK, MPOCKTUPYEMbIX sl YCIOBHI, OTBEUYAIOIIUX II.
4.16, nomyckaeTcsi BRIONHATH 10 Gopmyiam (1) u (2), obecnednBarommm
TPELMHOCTOWKOCTh MPU JCHCTBHU BHYTPEHHETO JAABJICHHS.

Tomuuny o6aenku hy, cM, clienyer BEIYUCIATE M0 GOopMyiaMm:

npu kod>ddrImenTe yaenpHoro otnopa rpyara K, < 2000H/cm®

fi Puwin Ko
he =——F— (— - —j : 1)
1+& chbtn Ek
Rbtn

T/ie Pyin — HOPMATUBHOE BHYTPEHHEE JaBieHue Boabl, MI1a;

E\ — Monyns ynpyroctu Matepuana o0IenKy, npuHuMaeMblii paBabiM 0,7
Eb, MIla;

Ryth — HOpMaTHBHOE COMPOTHBIICHHE MaTepuaia 00ICIKH Ha PaCTHKCHUE,
npuanmaemoe mo CHull 2.03.01-84B cooTBeTcTBUHM C KiaccoM OCTOHA,
MIla;

U — ko3 HUIIMEHT apMUPOBaHUS CEUCHNS,

B C/1a00TPEIMHOBATEIX rpyHTaX 1pH K, = 2000H/cm®

h( - ri(p/vin - K08) ' (2)

chbtn(l"' ?’QJJ + KoE
Rbtn

rae €= 0,2510y.Rym Ig (0,05, + 10).

3. Pacuer no 06pa3oBaHuio TpeuuH (HA TPEUIHHOCTOHKOCTD) 00/1€JI0K
U3 HAGPHI3r-0eTOHA HA BHELIHee JaBJIeHHe

Tonmmuay Hecymux o001ed0K W3 Habpeir-cerona hy, M, ciemyer
OTIpeIeIIATh 1o hopmyrie
h =03 ngn"'pwe’ 3)
chbtn
rae Ogzn — HOPMATHBHAs BEIMYMHA BEPTHKAIBHOTO TOPHOrO IaBieHUs (II.
5.12), MIla. Ilpu creunasbHOM OOOCHOBAHHH —IOMYCKAeTCS
OIIpENETsITh TOPHOE AaBJIEHHE U3 YCIOBHA 0OBbEeMa BO3MOXKHOTO
BBIBAJIa MEXKTy aHKEPaMU;



Pwe — OCTaTOYHOE TUAPOCTATHYCCKOE JTABJICHUC BOJBI C YICTOM CHIDKCHHUS
YPOBHS  TOA3CMHBIX  BOJ  JOPCHAXHBIMH WM  JAPYTHMU
meponpustusimu, Mlla,

Ryn — HOpPMAaTHUBHOE COMpPOTHBICHHE HAOPHI3r-0ETOHA HA OCEBOE
pacTsHKCHUE TPHU MPOEKTHOM Kilacce OeTOHa, OmpeieisieMoM IO
npovHOCTH Ha pacTspkenue (mo CHull 2.03.01-84)MlIla;

Y. — xK0dQPUIHMEHT yCIOBUH pabOThl, NMPUHUMAEMBIA PaBHBIM IS
apMHUPOBaHHOM 00menku — 1, 111 HeapmupoBauHoit — 0,6;

a — uiar aHKepoB B TMPOJOJIFHOM U MONEPEYHOM HAIPAaBICHUSIX,
NPUHUMAEMBI HaumMeHbIMM (HO He MeHee 1 M) wcxoas u3
YCJIOBHIA:

a) 00pa3oBaHKs IPYHTOBOTO CBOJA — IO (POPMYJIe

K,G
a=l -———%(_+b)
C
4)
rae la = Ny + | — nmHa aHKepoB, M;
hq1 —ri1yOuHa HapymeHHO# 30HbI, M (1. 5.12);
lq — royOuHa 3ajelku aHKEpOB 3a Hpeselbl HapyIIeHHON
30HBI, TpuHUMaeMas papaoit 0,5 — 0,7v;
b —mponer BeipaboTKH, M;
¢ — clLeIUIeHHe TPYHTa, NPUHUMAEMOe MO JIaHHBIM HaTypHBIX
UCCIENOBaHUM; i1 INPEJBApUTEIIBHBIX  PAacdyeTOB
nonyckaercs npuaumarts ¢ = 0,03, Mlla;
ko — xoadduument, papubiit 0,2 — 0,251 BeIpaboToK |
¢opmbr ceuenust u 0,25 — 0,3 —wia ocranbHEIX GopMm
cedyeHus (cM. uept. 1);
0) yCTOIYMBOCTH FPYHTOB MEXKIY aHKEpaMu — o Gopmyiie

[ C
—  a
== |=; (5)
3\ G,
B) NPOYHOCTH 3aKPEIUICHHs aHKepa — 110 hopmyIie
a= & , (6)
pghy

rae N, — Hecymas crmocoOHOCTh aHKepa, paBHAS [UIS JKEIe300€TOHHBIX
aHKEepOB MPOYHOCTH CTEPXKHSI aHKePa Ha pas3pbiB, JUIS OCTATBHBIX
ankepoB — 80—100H.

4. PacyeT IIMPHHBI PACKPBHITHS TPEIIHH U 6ETOHHBIX 00/1eJIKAaX
HAMOPHBIX TYHHeJIeli KPYroBoro o4epTaHust

[MuprHa pacKpeITUS TPEIINH 8, MM, B OCTOHHBIX OOAEIKaX TYHHEIH,
MPEeIyCMAaTPUBAEMBIX B OJHOPOIHBIX TPEIIMHOBATHIX I'PYHTaX WIH JPYTHX
TpyHTaX, YKPEIUIEHHBIX [IeMEeHTaneH, JOIDKHA OTIpeIeNaThCs Mo popmyie

a'CI’C = lOO(I:CZC M
K )

(0]

()

e Core = 0,28+ 625% <1

0]

5. PacueT IIMPUHBI PACKPBITHS TPEUINH B KeJ1e300€TOHHBIX 00/1eJKaX
HANOPHBIX U 0e3HANOPHBIX TYHHeJIel

[uprHy pacKpeITHS TPEMHH 8ge, MM, B JKEIE300€TOHHBIX O0MIENKax
HAIIOPHBIX W OE3HAMIOPHBIX TYHHEJIEH CIIEAyeT PacCUUTHIBATH Mo hopMyIe



8o = BN 227,704~ 10 , (8)
Es
rae 0 —Ko3(hGUIUEHT, YYUTHIBAIOIINIA BIUSHUE TPEIMHOBATOCTH CKAILHOTO
IPYHTa, CJI0XKEHHOTO M3 OJIOKOB, U MPUHUMAEMBbI B 3aBUCUMOCTH OT
Mozynst TpemuHoBatoct Mg :a = 1 npu Mq=5; a = 2 mpu Mg < 1.
B wunreppane 1 < My < 5 3HadeHMs a NPUHUMAIOTCA IO

MHTEPIOALNH,
B — xod3pULKEHT, MPUHUMACMBIA Ui LEHTPAIBHO- U BHELCHTPECHHO
pacTsAHyTBIX 3JeMeHTOB — 1,2, 1usi BHELEHTPEHHO CHXKaThIX |

U3rubaeMpIX JIeMEeHTOB — 1;

] — KO3 PHUINEHT, TPUHUMAEMBIH PaBHBIM IIPH CTEPKHEBOW apMaType
neproaraeckoro npodpwist — 1, mpu rnaakoit apmarype — 1,4;

Oy — HampsOKCHUE B PACTSAHYTOW apMaType Oe3 ydeTa COMpPOTHBICHUS
OeTOHa pacTsIHYTOI 30HBI ceueHust, MIla;

Oy, — Ha4aJbHOE PACTATHBAIOIICE HAPSDKEHHE B apMaType OT HaOyxaHus
OeToHa: ISl KOHCTPYKIUH, HAXOIAIIUXCS B BOIE, Ty, = 20MIla; mis
KOHCTPYKIH, IOJBEPKCHHBIX JJTUTCIBHOMY BBICHIXaHHIO, B TOM
YHCIIE BO BPEMsI CTPOUTENLCTBA, Ty, = 0;

U — KO3(pUIMCHT apMUPOBAHUS CCUYCHUS, IPUHUMACMBIA PABHBIM
K 2%, no ue 6onee 0,02 Gumecs As — HeoOXoauMas ILUIOIIAIb
CEUEHHUS] apMaTyphl, OMNPEACIAIOmas COTJACHO O00s3aTeIbHOMY
NPUIIOKEHUIO 1 Wil MpUHMMaeMasi B COOTBETCTBHH ¢ 1. 4.19);

d — muamerp cTepIKHER apMaTypsI, MM.

Hanpsoxenus B pactsaHyToll apmatype O, MIla, cnenyer onpenenarts mo

(dbopmynam:
JUTSL U3rU0aeMBbIX 3JICMECHTOB

M
GS = . 1 (9)
Az
JUTA HCHTPAJIbHO PACTAHYTBIX 9JICMCHTOB
Nn
gs=—mor, 10
7 A (10)

JUI1 BHCHCHTPCHHO PACTAHYTBIX U BHCHCHTPEHHO CXKATBIX DJICMCHTOB IIPU
OOJIBIINX OKCLUCHTPUCUTETAX
Og = w , (1 1)
Az
JUI BHCILICHTPECHHO PACTAHYTBIX JJIEMCHTOB npu MaJlbIX
3KCH€HTpI/ICI/IT€TaX:
Jutst Gosiee pacTsHyTOW apMaTypel

O = _ Nn&e ; (12)
As(ho - a.c)

JJIA MCHCC paCTHHyTOﬁ apMartyphbl

Go=—Nn& (13)
As(ho - a.c)

rae My, N, — HOpMaTuBHBIC M3rHOAIOIMI MOMEHT M HPOJOJIBEHOE YCHIIHE,
ompezeiseMble B COOTBETCTBHMM  C  00s3aTEJIbHBIM
npuioxenueM 1 (o cTaHaapTHBIM IpOrpamMMam);
Z —TIe40 BHYTPEHHEH mapsl CUJI, IPUHUMAEMOE 0 pe3ysibTaTaM
pacuera ce4eHus! Ha IPOYHOCTH;
h, — pabou4as BeicoTa cedyeHus;
ef — pacCcTosHME OT IEHTpa TKECTU IUIOIAAM CEUYECHHUS
pacTsHyTO apMaTypbl 1O IPOA0JIbHOM critbl Ny,
€. — PaccTOsiHME OT IIEHTpa TSDKECTH IUIOLIAAU CEUCHMs CoKaToU
apMarypsl 10 IpoJ0IbHOM critbl Ny,



OmnpenensieMasi pacyeToM LIMPHHA PACKPBITHS TPELIMH JOJDKHA OBITH HE
OoJiee BEJIMUMH, IPUBEACHHBIX B Ta0M. 7.

[pumeuanue. B dopmyre (11) 3mak "+" npuHEMaeTcs mOpH
BHEIICHTPEHHOM PACTSDKCHHH, 3HAK "—" — IIPU BHELICHTPCHHOM C)KATHH.

Ipunoxenue 3

O06s13aTeIbHOE

Pacuer BenuunHbI (PUIBTPAIIIOHHOTO PACXOA BOJBI U3
HAIlOPHOT'O TYHHEJS

1. JIomycTUMOCTh BEMMYMHBI (PUILTPAIMOHHOTO pacxozaa Boasl Q, n/cldwm,
otHeceHHOro kK 10 M pa3HOCTH BHYTPEHHErO W BHEIIHETO HAIlOpOB BOJHI,
HaJUIC)KUT OIIPEACIIATH 110 (hopMyJe

Q= < Qadm2mre 107, 1)

1
_he 10
kcrcncrc kM f
rae Kee — K03 GUIHEHT BOIOMPOHUIIAEMOCTH TpeunH B objenke (pacxon

BOZBI, cMY/C yepe3 1 cM TpeluHbI, PH FPAJAUCHTE HAOPa, PABHOM
1), onipeaensiemMblii o popmyie
_ .3 .
Kere = are; (2)
Nge — KOJIMYECTBO TPEHIMH B 00menke: OeToHHON — N = 0,0628,;

2.8l
q
M —K0dPPUIMEHT apMHUPOBAHHS CEUCHHS 00IEIKH;
d — quamerp apMmarypel, cMm;
I — HapY)KHBIIH paanyc 00JCKH, CM;
K — koo hunmenT GpuIbTpaIMy rpyHTa, cM/c;
M — wmomyms  (opMBI, XapaKTepH3YIONUH  T€OMETPUIECKOE
COOTHOLICHHE MEXIy OJJIEMEHTaMH 30Hbl  (QUIBTpAlMU U
onpeeNsIeMbIi 10 hopMyIie

JKEJIe300€TOHHON — Ngre =

21
M; = ; 3
8
In—
le
ry — pagmyc oOmactd (QUIBTpalMy, NPUHAMAEMbIE I10 OIBITHBIM

JAHHBIM, a TMPU HMX OTCYTCTBHM — PaBHBIM JBOWHO# TIyOuHe
3aJI0)KEHHUS TYHHEJIS, CM;

Qadm — Jomyckaemasi BeJdM4YMHA (DUIBTPALIMOHHOTO pacxojia BOJBI,
OTHECEHHAas K EAMHHIEC Pa3HOCTH BHYTPEHHEIO W HapYKHOT'O
JIABJICHUI M OlpejenseMas Ha OCHOBAHHUHM TEXHHKO-DKOHOMHYEC-
KuxX pacyeroB. Jlyisi NpeABapUTENbHBIX PACUETOB JIOMYCKACTCS
npuanMath; Qugm= 1 1/c Ha 1000 M? MOBEPXHOCTH TYHHENs Ha
kaxabie 10 M pasHOCTH HAIOPOB — MPHU PA3HOCTH BHYTPEHHETO U
Hapyxuoro HaropoB 100 M u menee; Qqgm ot 0,3 10 0,5 1/c Ha
1000 M® MOBepXHOCTH TyHHeNs Ha Kaxasie 10 M pasHOCTH
HAMOpPOB — MPU Pa3HOCTH BHYTPEHHEr0 W HAPYKHOI'O HANOPOB
cepitre 100m.

2. AOCOJIOTHYIO BEJTMYMHY (PUIBTPAIIMOHHOIO PACX0/a BOJBI U3 TYHHEIS
Qaps J/c, CreayeT onpeaeNsaTs mo hopmyIre

_QI(Hi —He) A
abs 10 ) ( )
rae | — mmiHa TYHHEIS, CM.

3. Jlns cHyxeHust QUIIbTPALIMOHHOTO PAacXoa BOIbI M3 TYHHEIS CIEAyeT
npejycMaTpuBaTh MPUMEHEHHE CIEUHUAIbHBIX [OKPBHITHH Ha OCHOBE
MOJIMMEPHBIX BSDKYIIUX MAaTepUaioB, YKPEIHUTEIbHYIO IEMEHTALMIO U IPyrHe
KOHCTPYKTHBHBIE MEPOTIPHSTHS.



Ipunoxenue 4

CopaBounoe
OcHoBHbIE OyKBEHHBIE 0003HAYCHUS

OcHOBHbBIE XapaKTePUCTUKHU I'PYHTOB

f — koo GunuenT KpemnocTH;

K —xoaddunment otmnopa,

Ko — K03 GHUIHEHT yIeIbHOTO OTIIOPa,;

Eq —Moxyne nepopmanuy;

V — ko3 dunueHt [lyaccona;

@ — KQXKYIIHACS YTOJ BHYTPEHHETO TPEHHS;

C — CLEIJICHHE TPYHTa;

0 — IUIOTHOCTh TPYHTA;

Mg —MOyJIb TPELMHOBATOCTH;

Jqzn— HOPMATHBHOE BEPTHKAJILHOE TOPHOE JIABNIEHHE,;
Oqxn — HOPMaTUBHOE TOPU30HTAJILHOE TOPHOE JIABNIEHHE,;
hy —BBICOTA CBOJA OOpYIIEHHS;

by —npoxer cBona obpymrenus;

hg1 —r1yOuna HapyIIeHHOI! 30HBI;

hyz — BBICOTA TOMNIM IPYHTA HAJ TYHHEIEM.

Harpy3ku u Bo3eiicTBHsI, yCHUIUS OT HUX

My, N, — HOpMaTHUBHBIE H3TUOAIOIINH MOMEHT M HOpMaJIbHAs CHJIa,
H; — BHyTpeHHUI HAOpP BOJBI;

He — Hamop moa3eMHBIX BOT;

Hei — rapaHTUpOBaHHBIN HAMOP MOA3EMHBIX BOJ,

Pwi — pacuyeTHOE BHYTPCHHEE JABJICHUE BOJIBI;

Pwin — HOPMAaTHBHOE BHYTPEHHEE JaBJICHUC BOIBI.

XapakTepucTHKa MaTepHaJIOB

Ex —Moxynb ynpyroctu 0611enKy;

E, —Monyns ynpyroctu 6eToHa;

Es —Monyns ynpyroctu apMaTyphl;

Ryt —pacdeTHOe cOonpoTHBIEHHE apMATYPhl PACTSKECHUIO;

Ryn —HOpMaTHBHOE CONPOTHUBJIEHHUE T10 Mpeiey TEKYUECTH CTallH,

R, R, — pacuerHoe COMpPOTHMBIEHHE CTaNbHON OOOJNOYKH PACTSKEHHUIO,
CKaTHIO M U3rn0y COOTBETCTBEHHO 110 BPEMEHHOMY CONPOTHUBIICHHUIO U
HpeJieNly TEKy4eCTH;

Rytn —HOpMaTHBHOE CONPOTHUBIICHNUE OETOHA PACTSKEHHUIO;

Ryt —pacueTHOE conpoTuBIIeHHE HAOPHI3r-06TOHA 0CEBOMY PACTSKEHUIO;

R.s— pacueTHOE CONPOTHBIICHUE PACTIKEHHUIO CTEP)KHS aHKEpa.

FeOMeTpnqecKne XapPaKTEPUCTUKHU

h — BrIcOTa BEIPabOTKH;

b —nposer BepaboTKy;

hy — TommuHa 06nenky;

tp — TOJIIIIMHA TOKPBITHS HAOPHI3T-O0ETOHA;

I — BHYTpEeHHHH paguyc oOIemKy;

I'e — HAPYXXHBIIN pamnyc 00IeNKH,

I'm — CPEIHHAN pagnyc 000JI0UKH;

t — TonmmuHA cTaMBEHON 000I0YKH;

A —Tiommane cedeHns apMaTyphl;

h, —paGoyast BEICOTa CEUEHUS;

8. — paccTosHHE OT PABHOJCUCTBYIOLIEH YCHJIMHA B CXATOW apMarype 10
Oy KaiIedt rpaHu CeYCHHUS;

€, O — PacCTOSHUE OT IIEHTPA TSHKECTH IUIOIMIAIAN CEYEeHHUSI COOTBETCTBEHHO
pPACTSHYTOM U CKATOW apMaTypsl JO MPOAOIBHOMN CHIIBI,

M — KO3 PUIHUEHT apMUPOBAHKS CCUCHHUS;



d — nuametp ankepa
Ags— TUIOIIAIb CEUYEHUS CTALHOM 000I0YKH.

Kosdpdpunuentni

¥ —Kod(huLMEHT HAIEKHOCTH 110 HATrpy3KaM;

J — KO3 GUITUESHT HAJAESKHOCTH IO HA3HAYCHHUIO COOPY>KEHHUS,
e —K0d(uIMEHT coueTaHui HAarpy30K;

¥ — ko3 dunmeHT ycioBuit paboThI.

Ipunoxenue 5

CrpaBouHoe
®opmynel B equaniax cucremsl MKI'CC
K ocnoBHOMY TEkcTy:
Ggzn = B 1)
(31ech y— 06BEMHBIIT Bec IpyHTa, TC/MY);
Ggzn = BWqs; (2
Gan = Ha + 0.8 t5745° - ) @
Ogxn = 0,1)h; 4)
Eq = 10&K(1 + V). ®)
K ob6s3aTenbHOMY TIpHIIOKEHUIO 1:
hqz 2 100< or| Rst , (1)
leYE Y ¥ 1c
A, = YnYiePuli ARy 100<ori 2)
YcRst Rst Es
AS - YnYicPwili _ASRY_VI’the; (3)
YcRst Rst YRst
Pwi m +1008 Kor
- 5 Kor_, ©)
t+4,3300° 1Ko,
_ 1 .
o =10 . 1° ©
T lIn=+-=
Eb rm Ko
G =—25,24 (12)
K o06s13aresisHOMY MPHUIIOKEHUIO 2!
fi Pwin 10K,
h = ! ( - ; 1
3OQJ chbtn E k ( )
Rbtn
he = fi (p/vin3;100<08) , @
chbm(1+ qu +100K o
Rbtn
rae €= 0,2510-5/.Ry Ig (0,5, + 10);
Acre = Ct:rcM ) (7)

Ko

e Coe = 0,28+ 625% <1
(o]

Conepxanue

1. O0wme moI0KEHMS
2. Tpacca 1 morepeyHoe CeUeHUEe TYHHEIS



3. Matepuainsl 17151 KOHCTPYKIMH TyHHEIeH
4. KoHCTpYKIIMU TyHHEJIeH
OO0111e KOHCTPYKTHBHBIC TPEOOBAHHUS
Tynnenu 6e3 001enku
OO0nenku TyHHENneH
5. Harpy3sku, BO3ICHCTBUS M UX COYCTAHUS
6. OCHOBHEIC MTOJIOKCHHUS TI0 PACUETy 00ICIOK
[punoxenne 1. OO6szarenbHoe. Pacuer 007en0OK TyHHENIEH 1O
MPECIBHBIM COCTOSHHUSM MICPBOM TPYITIIBI
1. Pacuer OCTOHHBIX U KEJIC300CTOHHBIX OOJEIOK MPOU3BOIBLHOTO
ouepTaHUS
2. Pacuer cranexenc300CTOHHBIX, KeJe300€TOHHBIX, APMUPOBAHHBIX
HAOPBI3T-OCTOHHBIX M JKEJIC30TOPKPETHBIX OO0AEIOK HAIOPHBIX
TyHHEJICH  KPyroBOro O4YEpTaHWs HAa  HAYAIBHBIX  CTaJUsIX
MPOCKTHPOBAHUS
3. Pacuer cTanpHBIX 000JI0YEK KOMOMHUPOBAHHBIX OOJEIOK C
HApPY>KHBIM MOHOJHMTHBIM OCTOHOM
[punoxenne 2. OO6szarenbHoe. Pacuer 007en0K  TyHHENIEH 1O
MPECIBHBIM COCTOSHHSM BTOPOM TPYIIIBI
1. Pacuer OCTOHHBIX U KEJIC300CTOHHBIX OO0JEIOK MPOU3BOIHLHOTO
ouepTaHUS
2. Pacuer mo 00pa30BaHUIO TpPEIIMH OCTOHHBIX H Kele300€TOHHBIX
00/ICTIOK HATIOPHBIX TYHHEJICH KPYrOBOTO OYEPTaHMs HA HAYaTbHBIX
CTaIUsX POCKTUPOBAHHS
3. Pacuer mo 06pa3oBaHuio TpeyH (Ha TPEIIMHOCTOMKOCTE) 001EI0K
13 HAaOPBI3r-0CTOHA HAa BHEIIIHEE JTABIICHHUE
4. PacueT WIMPUHBI PACKPBITHS TPEUIMH B OCTOHHBIX OO0MENKax
HATIOPHBIX TYHHEJICH KPyroBOr0 OYepTaHUS
5. PacueT mIMpHUHBI PACKPBITHS TPCIIUH B kKeJIe300€TOHHBIX 00/IeNIKax
HATIOPHBIX ¥ OC3HAMOPHBIX TYHHEIICH
punoxenne 3. OOs3arenpHOoe. PacueT BenM4MHBI (QHIBTPAIMOHHOTO
pacxojia BOIbI 3 HATIOPHOTO TYHHEIIS
Ipunoxenue 4. CnpaBouHoe. OCHOBHbIC OYKBCHHBIC 0003HAUCHHS
[punoxenne 5. CnpaBounoe. @opmyisl B exuannax cucrembl MKI'CC.



