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T'ocynapcrBennsiit komuter CCCP CTpouTeIbHBIC HOPMBI M IPaBHIIA CHull 2.06.09-88
110 JIeJIaM CTPOMTENBCTBA TyHHenn B3amen
(I'occtpoit CCCP) THAPOTEXHUYCCKUE CH 238-73

Hacrosimiie HOpMBI pachpoOCTpaHSIOTCS Ha MPOEKTUPOBAHHWE BHOBb CTPOAIIUXCS M PEKOHCTPYUPYEMBIX
THUAPOTEXHUYECKUX TYHHEJEH, BXOASIIMX B COCTaB THAPOAIEKTPOCTAHLMH, MEIHOPATUBHBIX CHUCTEM M CHUCTEM
BOZIOCHAOKEHUS.

IIpy NpPOEKTUPOBAHWU JPYTHMX AHAJOTHYHBIX MO HA3HAYEHWIO TMOA3EMHBIX COOPYKEHUH JIOMyCKaeTcs
MOJIL30BAThCS TPEOOBAHUSIMH HACTOSIIUX HOPM.

[Ipu mpOeKTHUPOBAHUN THUAPOTEXHUICCKUX TYHHENEH, PaclioiaraéMbIX B OCOOBIX YCIOBUSAX (B CEHCMHYECKUX
paiioHax, B pailOHAX pPacIPOCTPaHCHHS BEYHOMEP3NBIX TPYHTOB H Jp.), CIEIyeT COOIIOAATH IOTOJHUTEIHHBIE
TpeOOBaHMS, MPEABABISIEMbIC K TAKAM TYHHEJISIM COOTBETCTBYFOIIIMMH HOPMATHBHBIMH JJOKYMCHTAMHU.

OcHOBHbIC OYKBCHHBIC 0003HAYCHUS W WHACKCHI K HUM, TPUHITHIC B HACTOsAIMMX Hopmax coracHo CT COB
1565-79, a taxxe GopMyIIBl, HAMMCAaHHE KOTOPBIX M3MEHHUIIOCH B CBSI3H C IIEPEBOJIOM B CIMHUIIEI MexTyHapoTHON
cucremsl (CH), mprBeeHEI B CIIPaBOYHBIX TPIIIOKEHISX 4 U 5.

1. O0uue monoKeHus

1.1. Kiacchl THAPOTEXHUYECKUX TYyHHENEH, BXOAALIMX B COCTaB COOPYXKEHHH THIPO3JICKTPOCTAHIMN U
MEIIMOPAaTHBHBIX ~ CUCTEM, JOJDKHBI ycTaHaBiuBarbesi B coorBerctBuu  co CHull 11-50-74. Kiaccs
THJPOTEXHMUYECKUX TYHHEJEH, NpeAHa3HAYCHHBIX JJIsI CHCTEM BOJOCHAOXKEHMS, IOJDKHBI COOTBETCTBOBATH
KaTeropusM HaJeKHOCTH MoJa4uH Boibl, ycraHaBnuBaeMbiM CHull 2.04.02-84.

1.2. B 3aBHCUMOCTHY OT Ha3HAYECHUSI THIPOTEXHUUECKHE TYHHEIH MOIPa3IeIIsIFOTCs Ha!

OCHOBHBIE, ITpeJHa3HauCHHBIC /ISl MOCTOSHHOTO IPOITyCKa BOJBI MPHU JKCIUTyaTalldd THIPO3JIEKTPOCTAHIINH,
MEJIMOPATHBHBIX CUCTEM U CHCTEM BOJOCHAOKECHUS;

BTOPOCTEIICHHbIE, NpeJHa3HaYeHHbIC IS MePHOINYECKOro MPOMyCKa BOIBI (Ui ONOPOXKHEHUS M IIPOMBIBA
BOJOEMOB U BOJIOBOJIOB, BOJOCOPOCHBIE TYHHENH), 32 HCKJIIOUCHHUEM T'OJIOBHBIX Y4aCTKOB TYHHEJIEH 10 3aTBOPOB,
KOTOPBIE OTHOCSTCS] K OCHOBHBIM COOPYKEHHSIM;

BpPEMEHHBIE, PEHA3HAYCHHBIC JUTS IPOIYCKA BOJBI B IEPUO CTPOUTEIBCTBA MIIM PEMOHTA THAPOTEXHUYECKUX
COOpYKEHUH.

[Ipy npoeKkTHPOBaHUH KPYIHBIX TUAPOY3JIOB CTPOMTENbHBIC TYHHEIN CO CPOKOM IKCILTyaTallMM CBBINIE 5 JIET
JIOITYCKAETCsl OTHOCUTH K BTOPOCTEIIEHHBIM COOPYIKEHHUSIM.

[Ipy npoeKkTHpOBaHMM TYHHENIEH OCHOBHOT'O WIJIM BTOPOCTEIIEHHOTO Ha3HAa4YeHWs JIOJDKHA OBITH pPaccMOTpEeHa
BO3MOKHOCTb MCIIOJIb30BAHHMS UX JUIA IIPOITYCKa BOJBI B IEPHOJ] CTPOUTEIILCTBA BOJOIOIIIOPHBIX COOPYKESHHH.

1.3. B 3aBHCHMOCTH OT THAPABINYECKOTO PeKUMa T'HAPOTEXHUYECKHE TyHHEIN MOApa3IessI0TCs Ha:

HaropHble, paboTaromiue mpyu U30bITOYHOM BHYTPEHHEM JAaBJICHUH BOJIBI 110 CPABHEHHIO C aTMOC(EPHBIM;

Oe3HarnopHbIe, padOTAOLINE TIPH HETIOJTHOM HAIOJIHEHUH BOJIOM.



B ruapoTeXHUYEeCKUX TYHHENSX JIOMYCKaeTCsl MEePEMEHHBIH PeXuM paboThl MU OOECIeYeHUH ITOCTEIIEHHOTO
mepexoja u3 0E3HANOPHOTO PEXUMa B HAIOPHBIA M HA000POT. B 3TOM ciiydae mpoeKkTHOE pellieHne JOKHO OBITh
000CHOBaHO JaHHBIMU JTA0OPATOPHBIX UCCIICIOBAHIIA.

1.4. OCHOBHbIE TEXHHYECKUE PEIICHUS IPOSKTOB HOBBIX M PEKOHCTPYKIMH CYNIECTBYIOIIUX THAPOTEXHUYECKUX
TyHHEJIeH (THAPaBIMYCCKUN pEXHM paOOThl, TIyOMHY 3aJI0KEHHS, PACIONIOKEHHE B IUIAHE M IPOIOJIHHOM
npo¢uiie, MOMEPEYHOE CEYCHHEe, TUI OOMCIKH W Jp.) CIeQyeT NPUHUMATh HAa OCHOBE CPAaBHEHUS TEXHUKO-
9KOHOMHYECKHX MOKA3aTe JIeH BAPUAHTOB C YUYE€TOM OOIIeli KOMIIOHOBKH COOPY)KEHHI THAPOY3Iia, METHOPATUBHON
CHCTEMBI HJIM CUCTEMbI BOJJOCHA0XKEHHMSI, YCIIOBUI UX IKCIUTyaTalliy, Ha3HAYCHHs TYHHEJsI, HAME4aeMbIX CIIOCOO0B
U CPOKOB CTPOUTEIBHBIX padoT, TOmOrpaduIeckux, HHKECHEPHO-TCOJIOTHYCCKIX, THUAPOreOIOIHICCKIX,
KIIUMAaTHYECKUX U APYTUX YCIOBUH paiioHa CTPOUTEIHCTBA.

YTBepkKIeHbI Cpok
Buecenbt NIOCTaHOBJICHUEM BBEJICHUS
MMUHHUCTEPCTBOM SHEPIeTUKH U T'ocynapcrennoro komurera CCCP B JIeHCTBUE
anexrpupuxanuun CCCP IO JieJIaM CTPOHUTENbCTBA 1 urons 1985 1.
oT 14 nost6pst 1984 r. Ne 188

BrIOpaHHbINH BapHaHT MPOEKTHOTO PEIICHHS JODKEH 00eCHeYnBaTh IPOYHOCTh, YyCTOHYUBOCTD, JOITOBEIHOCTh
1 3KOHOMHYHOCTh COOPY’KEHHS, BO3MOXKHOCTh MEXaHHU3aIlMM U WHAYCTPHAIU3AIMN CTPOUTEIBHBIX M PEMOHTHBIX
paboT, onTUMaIbHBIE SKCILUTyaTallMOHHBIE KaYeCTBa TYHHEIEH.

1.5. B mpoekrax OCHOBHBIX TuapoTexHHueckux TyHHened | um Il kiaccoB OomkHa mpeaycMaTpUBaThHCS
YCTAHOBKa KOHTPOJIBHO-M3MEPHUTEIBHON ammapaTypbl A TNPOBEACHUs HATYypHBIX HaOmogeHuil 3a paboroi
COOPY’KEHUS B IIPOLIECCE CTPOUTEIBCTBA U B IEPUOJ €ro SKCIUTyaTalliHt, Ul OLEHKU COCTOSHHS 00K TyHHEN ,
OKPY>KaroIIero ero TpyHTa, THAPABINYECKOr0 U (GHIBTPALMOHHOTO PEKIMOB.

2. Tpacca u onepeyHoe ceYCHNUe TYHHEIs

2.1. Tlpu TpOEKTHPOBAaHMM TPACCHl THAPOTEXHWYECKOTO TYHHETS HAIJICKUT IO BO3MOXKHOCTH H30erarh
YYacTKOB, HaxXOJSIIMXCSI B HEONArompusATHBIX [UIS COOPY)KEHHS TYHHENS HHKCHEPHO-TCOIOTHUECKUX U
THIIPOTE€OJIOTHYECKHX YCIOBHUAX (3HAYUTEIbHbIE TEKTOHWYECKHE HAPYIICHUS, Ta30BBIACICHIS, IPUTOK MOI3EMHBIX
BOJI, OIOJI3HH, KapCThl) a TaKXKE y4YaCTKOB, XapaKTEPHU3YIOIIUXCS HeONaronpUATHHIMA CAaHUTAPHBIMH YCIOBHSIMHU
(CKOTOMOTHJIBHUKH, KJIAI0UIIA, CBAIIKH, OIS (DHITETPAITUH).

2.2. Tpacca TyHHeNs NOJDKHA OBITH TPSAMOJIMHEHHOM W MHHHMAlbHOW JNMWHBL HempsmonmuHelHyro Tpaccy
JIONyCKaeTcsi TNpPUHAMATh B Clly4asX, KOIJa OTO BbI3bIBACTCS TPEOOBAaHMUSMH KOMIIOHOBKH THIPOY3Ja,
HEOOXOZAMMOCTBIO OTKPBITHS JOTOJIHUTENBHBIX 3a00€B WIIM 00ECHEYECHUsS] JOCTATOYHOW TIIyOWHBI 3aJI0KCHUS
TyHHEJS, a TaKkKe KOTJa HeoOXOoAMMO H30eKaTb paclojIOKEHUs TYHHENsS B HeONaronpusTHBIX YCIOBHSX,
yKa3aHHBIX B 1I. 2.1.

2.3. Tlo Bceit AjMHE HAMOPHOTO TYHHENS IOJ LICJTBITOW CBOJA JIOJDKEH OBITh OOECIeueH 3amac JaBJICHUS He
menee 0,02 MITa (0,2 krc/cm?).

2.4. YTipl MOBOpPOTA TPACCHl TyHHENS B IUTaHE NPHU CKOPOCTH ITOTOKa BOAHI A0 10 M/c ciiemyeT MpuHUMATh HE
6omee 60°, a paanychl 3aKpyTJICHHH — HE MEHEe CYMMAapHOH IIUPUHBI ISATH MPOJIETOB (IMaMETPOB) TYHHENS B
CBETy. YBeNWYCHHE yTia MMOBOPOTAa M yMEHBIICHHE pajuyca 3aKpyIJICHHS 10 CPaBHEHHIO C IPUBEACHHBIMH, a
TaKXKe JOIyCKaeMble MX 3HAYCHUS TPH CKOPOCTH IOTOKa BOAbl cBbimie 10 M/c HEOOXOQMMO NPHUHUMATh Ha
OCHOBaHHH JIAOOPATOPHBIX UCCIIEOBaHUH.

HavyanbHbli ¥ KOHLEBOW y4YaCTKM KpPUBOJIMHEMHOM Tpacchl TYyHHeENEH CleqyeT IpeaycMaTpuBaTh
MPSIMONMHEIHBIMY JUITMHON, paBHOU TPOJIETY (IUaMeTpy) BEIpaOOTKH, HO HE MEHEE 6 M.

2.5. ®opMBbI NOMEpEUHBIX CeueHWH Oe3HamopHBIX TyHHesei (deprT. 1), a TakkKe COOTHOIIEHHE UX Pa3MepOB
cleayeT NMpUHUMATH 110 Tabu. 1.

Tabnuna 1
dopma
MOMEPEYHOrO Koaddurpent COOTHOIIEHUSI Pa3MEPOB CEUECHHUS
ceveHust Kpenoctu rpyHTos f
TYHHEJISI (110 TTpOTO/IBSIKOHOBY) ri/b r,/b rs/b r./b
I f>8 0,71 | 0,1-0,15 - -
1 8§>f>2 05 | 0,1-0,15 - -
1| 4>f>2 0,25 | 0,1-0,25 1-9 -
v f<2 05 ]101-015 [1-15(|1-15

Ipumeuanus: 1. Jlanusie Tadn. 1 orHocsTes Kk coortromnenuto h/b = 1. Tpu
KoJieOaHnK ypOBHs BObI B TyHHene cBbiute 0,3h nomyckaercs npuaumars h/b > 1.

2. B MecTax CONMpspKEHHS JIOTKA CO CTeHAMH TyHHENsI TOIyCKAeTCsl He yCTPpauBaTh
3aKpYIJICHUH (BYTOB).




Uept. 1. DopMbl MONEPEUHBIX CEUCHUIA
0Oe3HaATNOPHBIX TYHHEJIEH B CBETY

[TonepeuHoe ceyeHne KPyroBOro O4epTaHMs cleqyeT IPUHUMATH JUIsl O€3HAOPHBIX TyHHENEH, IPOXOISIINX B
TpyHTaX, pa3BUBAIOIIMX TOPHOE [aBJICHHE, HECUMMETPHYHOE OTHOCHUTEIBHO BEPTHUKANIbHOM OCH CEUeHMs, B
HaOyXaroluX IPyHTax, a TAK)Ke IPH BEICOKOM HAIope TO0I3eMHBIX BOJI.

[Ipn HamexarmeM 000CHOBaHMH OITyCKAeTCs MPUHUMATh ApyTrHe (POPMBI TIOIEPEYHOTO CEUEeHHS Oe3HAOPHBIX
TYHHEJIEH.

2.6. IlomepeyHoe ceyeHHE HANOPHBIX TYHHENEH cliefyeT NMPUHUMAaTh KPYyTroBOIO ouepTaHus. B ycTOHYMBBIX
C1abOTPENIMHOBATHIX CKAJIBHBIX TPYHTaX JOIYCKAaeTCsl NMPHUHUMATh HEKPYroBOE OUEpTaHHWE HAMOPHOTO TYHHEIS
(cm. weprt. 1, popwmet I, 11, IV), ecnut iput 3TOM yIOBIIETBOPSIOTCS YCIOBHUS IPOYHOCTH OOIEIIKH.

I[Ipumeuanue. CreneHp (MOMyJb) TPEIIMHOBATOCTH CKAJIBHBIX TPYHTOB OINpPENEISIFOT B COOTBETCTBHU CO
CHulII 11-16-76.

2.7. Pa3mepsl MONEPEYHOr0 CEUCHHUS TYHHEIIEH ClIe/TyeT ONpeesiTh Ha OCHOBAaHMH THAPABIMYECKUX U TEXHUKO-
SKOHOMHYECKHX PacyeToB.

Ha HayanpHBIX CTAAMSX MPOCKTUPOBAHUS JHAMETP (WM MPOJIET) TYHHEIS IOMYyCKaeTcs IPHHUMATh OT 2 10 6 M
—yepe3 0,5 M, cBbie 6 M — yepe3 1 M AJTHUHBL.

B ciryyae mepeMeHHOr0 THAPABIMYECKOTO PeXXMMa U IPU CKOPOCTSIX BOZBI B TyHHene cBbiiie 10 M/c pa3Mepsl
TIOTIEPEYHOT0 CEYEHHUs] HEOOXOJMMO YTOUHSTH Ha OCHOBAaHHMM JIAOOPAaTOPHBIX HMCCIEIOBAaHWH C y4YETOM OIIbITa
9KCIUTyaTallMH TyHHENEH, HAaXOSIIMXCS B AHAJIOTHYHBIX YCIIOBHAX.

2.8. BICOTY BO3QyIIHOTO MPOCTPAHCTBA HAaJ] YPOBHEM BOJBI B O€3HAMOPHOM TyHHEJE MPH YCTAHOBHUBIIEMCS
JIBUKCHUU MOTOKA CO CKOPOCThIO 0 10 M/C crieayeT mpuHUMATE MO TUAPABIMYCCKOMY pacdeTy, HO He meree 0,07
BBICOTHI TYHHEIIS B CBETY M He MeHee 40 cM.

Ilpn ckopocTsx TedeHHs BOABI B TyHHene cBblme 10 M/C JOCTaTOYHOCTh YKa3aHHOTO BO3XYIIHOTO
MPOCTPAHCTBA IOJDKHA OBITh 000CHOBaHA JIAHHBIMH J1TA00PATOPHBIX HCCIIETOBAHUIM.

2.9. MuHHManbHble pa3Mepbl MOMEPEYHOro CEYeHMs THUIPOTEXHWYECKHX TYyHHeNeH B CBETY HEO0XOIUMO
NPUHUMATh C YYE€TOM BO3MOXXHOCTH pa3MelleHUs 00OpyZOBaHMS, KOMMYHHKAIMH, IMPOIYCKa CTPOUTEIBHBIX
MEXaHW3MOB H® coOmomeHns TpeOoBaHuii "lIpaBmnm 0€30MaCHOCTH TPU  CTPOUTENBCTBE  ITOJI3EMHBIX
THIPOTEXHUUECKUX COoOpykeHuI", yTBepkIeHHbIX I 'ocropTexnanzopom CCCP u Munsnepro CCCP.

2.10. Ecnu rupOTeXHUYECKU TYHHEJb pacrojiaraeTcs B BEYHOMEP3JIBbIX I'PYHTaX, TO MPU NPOYHUX PaBHBIX
YCIIOBHUSIX B IIPOEKTE CIIETyET MPUHUMATh TYHHEIb C HATIOPHBIM PEKUMOM PaOOTHI.

3. Marepuaisl 111 KOHCTPYKUMNA TyYHHEIEH

3.1. beron u apmarypa ansi OSTOHHBIX H KeJe300€TOHHBIX KOHCTPYKIUH TyHHeJeH (00menka, mopTaisl U Jp.)
JIOJDKHBI y1oBleTBOpsTh Tpedoanusiv CHull 11-56-77, CHull 2.03.01-84 u Hacrosiero paszesa.
3.2. Knmacchbl 6eToHa M0 MPOYHOCTH HA CYKATHE JTOJIKHBI HA3HAYATHCS HE HIDKE JIJISI KOHCTPYKITHIA:

MOHOJIUTHBIX OETOHHBIX U JKEIE300€TOHHBIX ....... B15
COOPHBIX JKEITE300CTOHHBIX ....veevverreseeieeseeeneesnnss B30
HAOPBIBT-OCTOHHDBIX ...vvvvrveririreanrerssineesseresireensneenens B25

[pu Hajnexamem 000CHOBAaHHMH JIONyCKaeTcsl PUMEHEHHe OeToHa 0oJiee HU3KHMX KIJIACCOB CO CIELHaIbHBIMU
no0aBKaMy, YIy4INAIOIMMH €ro CBOMCTBA, a Takke OCTOHOB Ha AJIyHUTOBOM U APYTMX CaMOHAIpPSTarolIuX
LIEMEHTaX.

Bospact (cpok TBepaeHus) 6eTOHA, OTBEYAIOIINI €ro KIacCy 110 MPOYHOCTH Ha CXKAaTHE U OCEBOE PACTSLKEHHUE H
MapKaM MO BOJOHEIPOHUIIAEMOCTH W MOPO30CTOMKOCTH, MpHHUMaeTcs paBHbIM 180 musM. Eciu n3BecTHBI cpoku



(haKTUYECKOr0 3arpyKeHUs] KOHCTPYKIHH, CIIOCOOBI MX BO3BEJCHHUS, YCIOBUS TBEPACHUS OCTOHA, BHI U KaueCTBO
MIPUMEHSEMOT0 IIEMEHTa, JOITyCKAETCs YCTAHABIMBATE KJIACC M MApKy OETOHA B IHOM BO3pacTe.

3.3. Ilpu Ha3HAa4YeHNHU KiIacca M MapKu OeToHa OOIENOK TYHHEJ, PacloiaraéMoro B BEUHOMEP3JBIX TPYHTaX,
HE00XOANMO YUUTHIBATh BO3MOYKHOCTh IEPHOTUIECKOTO (CE30HHOT0) 3aMOPaKUBAHIS U OTTAaMBaHUS OETOHA.

3.4. Knaccel HaOpbI3r-6eToHa M TOPKpeTa clieJlyeT Ha3HauaTh M0 MPOYHOCTH Ha OCEBOE PaCTsDKEHUE He HUXke By
2,4. 3HaYeHUS HOPMATHUBHBIX U PACUCTHBHIX COMPOTHUBIICHUI HAOPHI3r-O0ETOHA M TOPKpETa JOJKHBI MPUHUMATHCS,
Kak u Jyis 0eToHOB, B cooTBeTcTBHU co CHulI 2.03.01-84.

Monynu ynpyroctu HaOpbI3T-0€TOHa W TOpkpeTa aisl kiaccoB By 2,4, B; 2,8, B 3,2 HeoOXoqmMo MpUHUMATH
PaBHBIMHU COOTBETCTBEHHO 3,25-10% 3,6-10* u 3,9-10* MIla (3,32~105, 3,67-10° u 3,98-10° KFC/CMZ).

3.5. TlpouHoctHbie H aeOpMAI[MOHHBIC XapaKTCPHUCTUKA MOHOJIMTHO-IIPECCOBAHHOIO OCETOHA CJeayeT
HA3HAYATh 110 TAHHBIM 3KCIICPUMEHTATBHBIX UCCIICIOBAHUN.

3.6. [nsd THOPOTEXHWYECKUX TYHHENEH CileqyeT TNPUMEHATh TOPSUCKATaHYI0 apMaTypHYI CTallb
neproandeckoro npodmist kmaccoB A-11 u A-111.

PacyeTHble CONMPOTUBJICHUS apMaTypHOW CTald JUIS OJKEJIe300€TOHa W aHKEPHOH Kpemu OJDKHBI
cootBercTBOBaThH TpeboBanusm CHull 11-56-77.

3.7. Mapku cTamu i CTalbHBIX 000J0YeK KOMOMHHPOBAHHBIX O0JEIOK HEOOXOIUMO HMPUHHMATH COTIIACHO
00s3aTenbHOMY IPHIIOKEHHIO 1.

PacyeTHble CONMPOTHMBICHHUS MPOKATHONH CTald M MaTepUaNbl, MPUMEHSICMbIC IS CBapKH CTaJbHBIX
KOHCTPYKIIHH, ciaenyeT npuHuMath cornacao CHull 11-23-81.

3.8. O0Omenku (WK MOKPHITHS) THAPOTEXHUIECKAX TYHHEINEH C MOBBIIMICHHOW KaBUTAIMOHHOW CTOMKOCTBIO U
CTOWKOCTBIO K HCTHPAHUIO HEOOXOOUMO TIIPEIyCMaTPHUBATh W3 BBICOKONPOYHBIX OETOHOB CO CHEIHAIbHO
MoT00paHHBIM cOCTaBOM. JlommyckaeTcs Takke MPUMEHEHUE CIICIUATBHBIX OCTOHOB (JIATEKCHOTO M IPYTUX OCTOHOB
HAa OCHOBE TOJMMEPHBIX BSXKYIIHX) U IOKPBITHH (TIOTMMEPPACTBOPOB, MOJIAMEPMACTHK ).

4. KoHCTpYyKIHSI TYHHEJIEH

OO0111e KOHCTPYKTUBHBIE TPEOOBaHUS

4.1. Tlpy NpPOEKTUPOBAHUM T'MIAPOTEXHHMUYECKHX TYyHHeENEW JOJKHA OBITh MPEeIyCMOTpEHa BO3MOXKHOCTH HMX
OMOPOKHEHUS Ha BCEM MPOTSHKEHUH U OCMOTpa M PEMOHTA.

Jormyckaercss He MpenycMaTpUBaTh OMOPOKHEHHSI HAYaIBHBIX YYaCTKOB TYHHEJIEH 10 3aTBOpOB. JlmmHA 3THX
Y4aCTKOB JOJIKHA OBITH MUHUMAJILHOM.

4.2. BXoapl W BBIXOABI THAPOTEXHUYECKUX TyHHENEH NOJDKHBI ObITh OQOPMIIEHBI B BHJE MOPTAIOB, KOTOPHIC
clemyeT pasMemarbh TakKUM 00pa3oM, YTOOBI €CTECTBEHHOE DPAaBHOBECHE CKIIOHOB penbedpa OBIIO HapylIeHO
MHUHUMAaJIBHO.

B celicMuueckux paiioHax HOpTanbl HE JOJDKHBI BBIXOAUThH 3@ Ipelenbl CKIOHA. IIpu 3TOM KOHCTpyKUMH
MOPTAJIOB HA/IIEXKHUT MIPUHUMATH [TPOCTBIX TEOMETPUYECKHX (opM.

Pasmepsl M KOHKpETHBIE TeoMeTpHuyeckue (OPMBI MPOTOYHOH YacTH MOPTAIBHBIX YYaCTKOB CIEIyeT
OTIpe/IeTIATh pacyeTaMy WU IPHHUMATh HA OCHOBAaHUH J1a00pAaTOPHBIX THAPABIMYSCKUX UCCICTOBAHHM.

4.3. IIpu Bxojzie B TYHHEIb JOJDKHBI OBITH MPEIYCMOTPEHBI YCTPONUCTBA, HCKITIOYAIOIINE TIONalaHie B TYHHEIb
ITABAIOLINX U JPYTUX MOCTOPOHHUX MPEIMETOB.

Ha  BojmompmeMmHMKax  MOJBOMSNIMX  TyHHENEH  THAPOIEKTPOCTAHIMHA  oOs3aTebHA  yCTAaHOBKA
COpOYAEPKUBAIOIINX PEIICTOK.

4.4. Ha BBIXOAHBIX MOpTaja CIEAyeT MpeaycMaTpUBaTh YCTPOHUCTBO Oe3HamopHbIX Au((dy30poB, TPaMILTHHOB
WIN HamopHbIX JTU(QY30pOB, PaCIIUPSIOMINXCS B IJIaHE M YMEHBLIAIOMIMXCS IO BBICOTE (U1 yMEHBIICHUS
pasMBIBAIONIETO JACHCTBUS BOAHOIO TIOTOKA), a TakKe AaHKEPHBIX 3yObeB C I[EeMEHTanued TpyHTa (Juis
MIPEIOTBPAIICHHS TTOIMBIBA BBIXOJHBIX MTOPTAJIOB).

BrIxoaHbIe TOpTaNBI CIIEAyeT KOHCTPYUPOBATh C YIETOM BO3MOYKHOTO pa3MbIBa OCHOBAHUS COOPYKEHHS, pycia
PEKU U ee MPOTUBOIIOJIOKHOTO Oepera.

4.5. Tlpy NpOEKTUPOBAHNH THIPOTEXHUYECKUX TYHHEJEH JOJDKHBI OBITh NMPENyCMOTPEHBI BO3YXOIOABOISIINE
YCTpOWCTBA TS TIPEIOTBPAIIECHISI BO3MOKHOTO 00pa30BaHMs BaKyyMa B TYHHEIIE.

4.6. Crexyer mpenycMaTpuBaTh BO3MOXKHOCTh YAOOHOTO TPAHCHOPTHPOBAHUS B THAPOTEXHUYECKHE TYHHEIH
MaTepHalioB U 000pPYyI0BaHHUS, a TAKXKE [IEPCOHAIIA, BBIOJIHSIONIETO PEMOHTHBIE PaOOTHI.

Jns TyHHene#, mogBOASIIMX BOAY K TMAPOTYpOMHAM MIIM HAcocaM, CIeIyeT IpelycMaTpuBaTh BO3MOXKHOCTh
THIPABIUIECKON MTPOMBIBKH MAJIBIMH TIOITyCKAMH BOJIBI TSI OYMCTKH UX OT MEJIKOTO CTPOUTEIFHOTO Mycopa.

Tynnenu 0e3 061enKu

4.7. be3HaropHBIe TYHHEIW, a Takke HAIOPHBIC TYHHEIHW TPH TIIyOMHE WX 3aJ0KCHHS HE MEHEe IMOJOBUHBI
BEJIMYUHY BHYTPEHHETO HAIlopa BOJHI (B METpax), MPOXOASIINE B CTa00TPEIIMHOBATHIX CKABHBIX HEPa3MBIBAEMBIX



IpyHTax (BKJIIOYas MaTepHasl 3allOJHEHHUS TPEIIMH) WIM B BEYHOMEP3JBIX CKAIbHBIX I'PYHTaX, HE TEPSIOMINX
YCTOWYHMBOCTH ITPU M3MEHEHNH TEMIIEPAaTYPHOTO peXXnUMa, CIIelyeT IIPOeKTUPOBaTh 0e3 001eNKH.

4.8. Ilpu cxopocth TedeHUs BOABI cBEImE 10 M/C TPOEKTHPOBAaHWE TyHHENEeW Oe3 OOJENKH IOKHO OBITH
000CHOBaHO [aHHBIMH J1a0OPAaTOPHBIX HCCIEJOBAaHUH C Y4ETOM T'MIpPABINYECKHX YCIOBUI pabOTBI TyHHEISI U
COCTOSIHMA CKaJIbHBIX TPYHTOB.

4.9. Jlna ynydmeHus THAPABIMYECKOTO PeXHUMa M YCIOBUH pEeBH3MH TyHHedeH 0e3 OOJeNKH clexyeT, Kak
TIPaBUIIO, TIPOSKTHPOBATH TYHHENH C TUIOCKAM OCTOHHBIM JIOTKOM.

4.10. HaganpHBIH ¥ KOHIIEBOM YYacCTKH HEOOIHIIOBAHHOTO (HAIIOPHOTO WM OE3HAIIOPHOTO) TYHHEINS JOJKHBI
MpeAyCMaTPUBATHLCSI C 0OIENIKON Ha JITMHE, PAaBHOM MPOJIETy (AMaMeTpy) BBIPAOOTKH, HO HE MeHee 6 M.

4.11. lonBoxsuye TyHHENW (MM MX y4acTKH) 0e3 00JeNKH, B KOTOPHIX MOXET HapyIIMTHCS yCTOHYMBOCTD
OTIETHHBIX OJIOKOB WJIM YYAaCTKOB CKAJIBHOTO MAacCHBa, JODKHBI B 3THX MECTaX 3aKpEIULITHCS aHKepaMH Ha
LIEMEHTHOM PACTBOPE U HAOPBI3r-06TOHOM. B JT0TKE TYHHENSI JOIKHBI IPEyCMaTPUBATHCS CIIELHAIbHBIC JIOBYIIIKH
JUIsl OTCIIOUBILIETOCS TPYHTA.

4.12. Tlpn npoeKTHpOBaHWHU TyHHeJeH Oe3 OOAENKH OJDKHO MpeayCMaTpUBaThCs KOHTYpHOE B3pBIBaHHE
3apsI0B 7Sl yMEHBIICHHUS IIEPOX0BAaTOCTH ITOBEPXHOCTH TyHHEIIS.

OO6paenku TyHHEIEH

4.13. O6nenku THAPOTEXHIYCSCKUX TYHHEIECH MoIpa3IeisfoTcs Ha!

BBIPAaBHUBAIOIIME (HEHECYIINE), 0OECIEeUNBAIOIIUE YIydIlIeHHE THAPABINIECKUX XapaKTEpPUCTHK TyHHEIN, a
TaKKe MPeIOTBPAIlCHHs BEIBETPUBAHUS U Pa3MbIBA TPYHTOB;

HecyIue, 00ecreyrBaloe BOCIIPUATHE HArpy30K B CTPOMUTENBHBIA M IKCIUTYaTallMOHHBIA TIEPHOJIBI, a TAKXKe
YIOBIIETBOPSIOIINE TPEOOBAHMUAM, TIPEIBSIBISIEMBIM K BHIPABHUBAIOIINM O0JIETIKaM.

4.14. BeipaBHHBarOImue 00ICNKH CIEAYET MpeIyCMaTPUBaTh U3 MOHOJIUTHOTO OETOHA MIIM HAOPHI3r-0eToHA.

Jonyckaercsi TPUMEHSTh BBIpAaBHMUBAIOIIKME OOJENKM CBOJAA M CTeH TYyHHeNs W3 HaOpb3r-Oerona 0Oe3
3arJaKUBaHUsI MX TOBEPXHOCTH TIPH CKOPOCTSIX BOABI B TyHHene He Ooiee 10 m/c; mpu OONBIIMX CKOPOCTSAX HX
IIPUMEHEHHE TOJDKHO OBITh 000CHOBAHO JaHHBIMU J1TA0OPATOPHBIX HCCIEAOBAHUI.

JloToK TIpH BEIPAaBHUBAIONINX 00JENKaX CIEeIyeT MPEeayCMaTpUBAaTh OCTOHHBIM.

BripaBHuBatoiye 00/1eNKH B HANOPHBIX TYHHEJSAX CIEAYeT NPUMEHSTh IPH TIyOWHE 3aJI0KeHHs] TYHHENeH He
MeHee MOJIOBUHBI BEJIMYMHBI BHYTPEHHETO Haropa BoJibl (B METpax).

4.15. OcHOBHBIE BHABI HECYIIMX OOJENIOK HANOPHBIX M OC3HANOPHBIX TYHHEJEH M 00JIACTh MX NPHUMEHEHUS
JIOJKHBI COOTBETCTBOBATh YKa3aHHBIM B Ta0I. 2.

Tab6muma 2

Kooddurimentst kpenoctn f u yrensroro ornopa rpyuta K, H/em® (krc/cm’)

f>8; K, > 5000 for4 mo 8; K,=2000—- | f<4; K, <2000 (200)

Obnenka (500) 5000 (200 — 500)
Hanop Bozsl, M
menee | or 30 1o | cB. menee | or 30 mo CB. MeHee or 30 | cB. 100
30 m* 100 100 [ 30 m* 100 100 30 M* | mo 100
MononuTHas:
OeToHHas + + + + + + + _ _
U3 TPECCOBaHHOTO Oe- - - - + - - + _ _
TOHA
U3 JIATEKCHOTO U JpY- - - - - + - — _ _
TUX HU3KOMOIYIBHBIX
06eTOHOB
HaOpbI3r-0eTOHHAs ¢ + + + + - - — _ _
AHKEPHOM KPeTbio
Kene300e TOHHAsE - - + - + + + + +
KomOuHupoBaHHasI:
BHYTPEHHSISI  JKeJe30- - - - - + - _ _ _

TOpPKpEeTHasi 000JI04Ka,
HApyKHBII MOHOIHT-
HBIH GeTOH
BHYTPEHHSSI CTaJIbHast - - - - - + - - +
000J104Ka, HAPYKHbIH
MOHOIHTHBI  O€TOH
WITH 5KeJIe300eTOH
BHYTPEHHSSL  KEJI€30- - - - + - - + + -
OeToHHas  000J0YKa,
HapykHOe  cOopHOe
Kele300eTOHHOe
KOJIBLIO

* B ToM umcie O€3HaNOPHBIE TYHHEIH.




Ipumeuanue. [IpuMeHeHHe OOIEIOK APYTMX BWJIOB, HE INPUBEJICHHBIX B TaOJHIIE, JOMYCKACTCS IPH
HaJJIeKaIeM 000CHOBaHHH.

[Ipy mmTOBOM CcriocoOe MPOXOJKHM TYyHHENS JOIyCKAaeTcs MPUMEHATh 00JENIKH M3 MOHOJIMTHO-IIPECCOBAHHOTO
OeToHa.

[Iprmenenne o6xenku 3 HaOPBIRr-0eTOHA C aHKEPHOW KPEMbIO JOITyCKAaeTCs Ul TyHHENeH IpH IIyOWHe MX
3aJI0KEHHUs HE MEHee IOJIOBHHBI BEJIMYMHBI BHYTPEHHETO Hamopa BoOAbl ( B MeTpax). B CHIIBHOTpeNIMHOBATHIX
IpYHTax HaOpHI3r-0€TOH HEOOXOMMO BBIITOJHATH 10 METAIMYECKOH CETKe.

Cueruienre HabpHI3r-GETOHA ¢ TPYHTOM JOJIKHO ObITh He Meree 0,5 MIIa (50 Tc/m?). IIpu coOTBETCTBYIOMIEM
SKCIEPUMEHTATHPHOM OOOCHOBAaHMH JOIMYCKAeTCs TPHMEHATh OONeNKH W3 HaOphI3r-O0eToHa IIpH MEHbBIIEM
CIICTUICHUH | B TpyHTaX ¢ Kodddunuentom kpemoctu f = 3. [Ipu Hamu4Iuu HaBieHus: OT TPYHTOBBIX BOI WM MPH
LEMEHTAllMH TpyHTa TpeOyemas BEJIMYMHA CIEIUICHHs OIpeJNelsieTcsl pacueToM, HO JOJDKHA OBITh HE MeHee
BEJIMYHMHBI IBOHHOTO HAIIOpa BOJBI, ICHCTBYIOLIETO Ha OOMIEIKY.

B rpynrax ¢ xosddurmentom kpemoctd f or 4 g0 8 s KOMOWHHPOBAHHOW OOMEIKM W3 BHYTPEHHEH
KeNe300eTOHHON 000JI0YKH U HAPYIKHOTO COOPHOTO JKEJIe300€TOHHOTO KOJIbIla B3aMEH JKeJIe300TOHHOH 000I0UKH
JIOITYCKAETCs IIPUMEHSITh JKEJIE30TOPKPETHYIO.

4.16. Hecymue 00esIKH TyHHETIEH HaUISKHUT MPOSKTHPOBATh KaK HETPEIIMHOCTOUKIMH (PacCYUTHIBACMBIMH T10
BEJIMYUHE PACKPBITHS TPEIINH), TAK U TPEIIMHOCTONKIMH (PacCUUTHIBAEMBIMH 110 0OPa30BAHUIO TPEIIHH).

beroHHble ¥  Kene300€TOHHbIE OONENKM TYHHEJeW cJleoyeT, Kak [paBWiIo, IperycMaTpuBaTh
HETPEIMHOCTONKUMH.

TpemnuHOCTORKIMME TOJKHBI OBITH OOJETKH TYHHENCH, COOpYKaeMbIX B TPYHTaX, MOABEPKEHHBIX CY(h(o3uH,

BBIIIETIAYMBAHUIO, ITPU FHAPOKapOOHATHON MIEIOYHOCTH BOJbI B TyHHeJ e MeHee 0,25 Kr-oKB/I, a Takke B CIydasx,
Koraa (UIBTPALMsT BOIABI MOJXKET BBI3BaTh CHIDKEHHE [OJTOBEYHOCTH OOJENKH W YCTOWYMBOCTH TPYHTOBOTO
MaccuBa.

4.17. TonmmHa OETOHHON WM KeJle300eTOHHON HecyIueil o0enku 1omkHa ObITh He Oonee 0,15 BHyTpeHHETO
panmyca i IOIepevHOro CeUYSHUs] TYHHENS TP KPyroBoM ero odeptanud win 0,15 mMoJOBHHBI ITUPHHBI cedeHus b
IIPY HEKPYTOBOM OUEPTaHUH.

Ecnu mo ycnoBusIM TPEUIMHOCTOWKOCTH TpeOyeTcs yBEIMYCHHE TOJIIMHBI OOMENIKA HANOpHBIX TYHHEJEH,
ClIelyeT PacCMOTPETh BO3MOXKHOCTh NPHMEHEHHUS Marepuaia OO0JeNIOK C MEHBUIMMH 3HAaYeHUSIMH MOJYJIeH
YIPYrOCTH, YeM Y TSDKENbIX OETOHOB, WM YIy4lIeHUs Ae(OpPMALMOHHBIX XapaKTEPHCTHK TIPYHTOB ITyTEM HX
YKPENHUTENbHON IIEMEHTAllMH, WIM TPUMEHEHHS IIPEABAPUTEIBLHO HAMPSKEHHON JKeIe300€TOHHON 00M1eNKn
TYHHEJSI Ha HaIpsIraloIieM IIeMeHTe.

4.18. MUHUMaJIbHYIO TOJIIIMHY 00/ICIOK THIPOTEXHNYECKUX TyHHEJEH Clle/lyeT IPUHUMATh, CM:

MOHOJIMTHBEIX OETOHHBIX U KEIE€300€TOHHBIX ............ 20
BHYTpPEHHEH MOHOJMTHOM kKeNe300eTOHHON
000JI09KH KOMOUHHPOBAHHBIX OOMICIIOK ... vvevvereennes 10

COOPHBIX JKEIe300C TOHHBIX
13 HaOpBI3r-OeToHa:

HECYIIUX
BBIPABHUBAIOIIIHX +. . evvveesereeeesnnreeesnnneeesnnneeesannneessnnnees 5
U3 HKCITCZOTOPKPETA «.venvenvianvennresseesieesieesieeseeaeesnesnns 5

4.19. TlpoueHTHl apMHPOBaHMSI HETPEIIMHOCTONKUX JKeJe300€TOHHBIX 00JETIOK HANOPHBIX TYHHENCH cliemyeT
OTIpENICTISTh W3 YCIOBHSA OTPAHWYCHUS PACKPBITHS TPEImuH (coriacHO Tabn. 7) W QWIBTPAaMOHHBIX TOTEPh, HO
npuHuMathb He MeHee 0,5 %.

J7st TpEIMHOCTOWKHX 00/IETIOK HATIOPHBIX TYHHENCH COOpYKaeMbIX B IpyHTaX ¢ K03 duipeHToM kpernoct f <
4 MUHUMAaITbHOE apMupoBaHie Heobxoanmo npuanmats 0,3 %, B rpynTax ¢ f >4 — 0,15 %.

st 001enok 6e3HANOPHBIX TYHHENEH MUHUMAIIBHBIA NPOLIEHT apMUPOBaHHS HE OIPaHUYMBACTCS.

MuHUMaIbHOE apMHUPOBAaHHE JKEJIE30TOPKPETHBIX 000JI0YEK ClIeAyeT IPUHUMATh He HuKe 1 %.

4.20. B xene300eTOHHBIX O00JENKax HANOPHBIX TYHHEJIEH INpH ABYXPSIHOM pacloj0XEHHH apMaTypbl
OCHOBHYIO 4acTh pacueTHOH apmatypsl (60 — 79 %) cnexyer pacronarats y BHyTPEHHEH OBEPXHOCTH OOIEIIKH.

B mpoYHBIX OZHOPOIHBIX TPYHTAX, a TaKXKe IPH HCIOJIL30BAaHUM BPEMEHHOH Kpenu M3 METAIMYECKHX apoK
JIOITyCKAeTCsl yCTaHOBKa OJHOPSIHON apMaTypbl, pacroyiaraeMoil y BHyTpEeHHEH MOBEpXHOCTH 00JIEIIKH.

[IpononbHYyIO pacmpenenuTeNnbHyI0 apMaTypy CllelyeT pa3Melarh ¢ BHYTPEHHEH HOBEpXHOCTH OT paboueil ¢
marom He 6ozee 25 cMm.

B HEomHOPOOHBIX TPYHTaX, NPH KapCTOBBIX MYCTOTaX, TEKTOHMYECKHX M IPYIUX HAPYIIEHUSX TPYyHTOBOTO
MacCHBa HAIJICKHUT NpEeaAyCMaTpyuBaTb KOHCTPYKTHUBHBLIC MEPOIPUATUA, UCKIIIOYAIONIUC O6pa3OBaHI/le TPpCUIMH C
packpsITHEM OoJee JI0ITyCTHMOTO.



B xene300eToHHBIX 00zenKax Oe3HANOPHBIX TYHHENEH pa3MelIeHHuEe apMaTypbl OINpENeNsieTcss pacueToM II0
IIPEAETBHBIM COCTOSIHUSIM NIEPBOM T'PYIIIIHI.

4.21. TommuHy 3aIUTHOTO CIIOS UIs pabodeld apMaTyphl MOHOJHTHBIX JKEIe300€TOHHBIX OOIENOK CIeHyeT
MIPUHUMATh HE MCHEE:

30 MM mpu ToJmuHe 00aenku 10 30 cM;

40 MM mpu TonmmHe 00aenku ¢B. 30 mo 50 cm;

50 MM ipu ToNIHHE 001eKH CB. 50 cM.

B arpeccuBHOI1 Boge-cpezie TOMMKHA 3aIIUTHOTO CJI0s yBeamduBaercs Ha 10 mm.

MuHUMaIBHYIO TOJIIUHY 3aIIUTHOTO CJIOS JUISl paclpeleuTeNbHOM apMaTyphl cieayeT npuHuMaTh Ha 10 MM
MEHBbIIIE, YeM T paboUei.

Jns cOOpHBIX 3J€MEHTOB OOAENKHM TOJIIMHY 3allUTHOTO CJOS JOITycKaeTcs yMeHpmarh Ha 10 MM 1o
CPaBHEHUIO C YCTAHOBIIEHHOH JUI MOHOJIUTHBIX 00JETIOK.

TonmuHy 3aIIUTHOTO CJI0s JIOTKA TYHHEIS] HEOOXOMMO YCTaHABJIMBATh C YYE€TOM €ro HCTHPAHUSI HAHOCAMH.

4.22. Inst obecrieueHnsi BOJOHEPOHUIIAEMOCTH CTPOUTENBHBIX U JeOpMaOHHBIX IIBOB 00/IEIOK HAIOPHBIX
TyHHeJIeH HeoOX0MMO TIpelyCMaTpHUBaTh B IIBaX YCTAHOBKY Juadparm, IMOHOK WIN JPYTHX YIIOTHEHHUH.

4.23. leopMainoHHBIE MIBBI CIEAYET pacoiaraTb B MecTaX MPUMBIKAHH K KaMepaM M Ha y9acTKaX TyHHE,
T'JIe AIIEMEHTBI 00JIETKU MOTYT CMEIAThCSI.

4.24. 3anonHATENbHAS LIEMEHTALUS B TYHHENSIX C OOEIKON NOJIDKHA MpeycMaTpuBaThCsl BO BCEX ClIydasx, 3a
UCKJIIOYEHHEM TYHHeNIeH ¢ o0nenkamMu M3 HaOpbhI3r-0eTOHa WIIM IIPECCOBAHHOTO OETOHA, a TaKKe HAKIOHHBIX U
BEPTHKAJIBHBIX BOJIOBOJOB C O0ICIKON U3 JINTOTO OETOHA.

4.25. Tlpu npoeKTUPOBaHMM OOJENIOK HAIIOPHBIX TYHHEJEW, pacrojaraeMblX B TPEIIMHOBATBIX I'PYHTaX, AJIS
yiy4iieHus:  1e(OpPMAaIlMOHHBIX ~ XapaKTEPUCTHK W  CHIDKEHHS  BOJONPOHHUIIAEMOCTH TPYHTOB  CIIEAYET
MIpeAyCMaTPUBATh YKPENHUTEIBHYIO U TPOTHBO(PHIBTPALIMOHHYIO [IEMEHTAIMIO TIPH €€ TEXHUYECKOH BO3MOXXHOCTH
1 SKOHOMHYeCKOH 3(pPEeKTHBHOCTH.

4.26. JInst yaydnieHust yCIOBHH pabOThl KOHCTPYKIIMK O0/ENKH, BOCIIPUHUMAIOIIEH JaBIeHHe MMOI3EMHBIX BO/I,
CIIelyeT paccMaTpHUBATh [IEJIECO00Pa3HOCTh TPUMEHEHNUS IPEHAKHBIX YCTPOHCTB M aHKEPOBKH OOJIENIKU B TPYHT.

4.27. Ilpn npoeKTUPOBaHWU OE3HANOPHBIX TYHHEJEH, pacroiaraeMbX B BEYHOMEP3IIBIX TPYHTaX, HEOOXOHUMO
MIPEAYCMOTPETh MEPOIPUATHS, UCKIIIOYAIOIINE O0JICICHEHNE CBOJIOBOM YacTH, a TaKkkK€ MOPO3HOE Iy4EHHE H3-3a
CE30HHOI'0 OTTauBaHUs U 3aMEP3aHUsl TPYHTOB BBILLIE YPOBHS MPOTEKAOLIEH BOJBI.

4.28. B BeYHOMEP3IIBIX CHIBHOJBIUCTBIX TPYHTAX CIEAYEeT MPUMEHSTh MOJAaTINBbIe KOHCTPYKIIMU 00/1eN0K (13
XKeJIe300€TOHHBIX aHKEpOB, HAOPBIr-OETOHA), a TaKkKe JPyrHe KOHCTPYKIMH, CIHOCOOHBIE IepepactpesieisiTh
YCHIIHS B CBOMX JIEMEHTaxX 0€3 HapyIICHUS UX LEIOCTHOCTH.

4.29. Tlpu MpOEKTUPOBAHWW TYHHENEH, pacrojiaraéMblX B BEYHOMEP3IBIX TPYHTAaX, HEOOXOJUMO YUIUTHIBATH
BO3MOXKHOCTb OCaJIKH TYHHEJS ¥ MOBEPXHOCTU HaJ HUM, CBSI3aHHOI ¢ 00pa30BaHHEM 30HbI OTTaUBAHUS IPYHTOB.

5. Harpy3ku, BO3JEHUCTBUS U UX COUETAHUS

5.1. Harpy3ku u BO3JEHCTBHS pa3/eNsiOTCs Ha MOCTOSHHBIE U BPEMEHHbIE — JUTUTENIbHBIC, KPATKOBPEMEHHBIE U
ocoOsre.
5.2. K mocTOSIHHBIM Harpy3kaM M BO3JI€HCTBHAM OTHOCSATCS:
TOPHOE JIaBJICHHE;
BEC 00JICIKH;
BO3/ICHCTBUS MTPEIBAPUTEILHOTO HAIPSKEHHUS.
5.3. K BpeMeHHBIM ATUTEIBHBIM Harpy3KaM OTHOCSTCS:
BHYTpPEHHEE JJaBJICHUE BOJIbI B TYHHEIIE TPU HOPMAJILHOM ITOJIIOPHOM YPOBHE BOJIbI B BOJIOXPaHMIIHIIIE;
JIaBJICHUE MTOJJ3EMHBIX BOJI.
5.4. K kpaTKOBpEMEHHBIM Harpy3KaM M BO3JICHCTBHAM OTHOCSATCS:
JIABJICHUE ITYyJIbCAIIMU TIOTOKA BOJIBI;
BHYTpPEHHEE JaBJCHUE BOJbl, BO3HUKAIOIIEE OT THMAPABIWYECKOrO yJapa MpPU HOPMaJIbHOM SKCIUIyaTalluu
TyHHEJS;
TeMIepaTypHbIe KINMATHIeCKAE BO3ICHCTBHA (IS CTANBHBIX 000JI0YEK);
JaBJICHUE PACTBOPA HA OOMEJNIKY IIPU [IEMECHTAINHY;
JIaBJICHUE OT MEXaHN3MOB NP ITPOM3BOCTBE paboT.
5.5. K 0co0bIM Harpy3kam u BO3ACHUCTBHUSIM OTHOCSITCS:
celicMUYECKHE U B3PBIBHBIE BO3JICHCTBHS;
BHYTPEHHEE JaBJIEHHE BOJABI B TyHHENIE IpU (JOPCHPOBAHHOM IOJIOPHOM YPOBHE B BOJOXPaHWIMIIEC WM OT
JIeHCTBHS THAPABIUYECKOT0 y1apa IMpH NOJIHOM cOpoce Harpy3KH;
yCWIINSl, BO3HUKAIOIIME BCIEICTBHE W3MEHEHHs TEMIIEpaTyphl, HaOyXaHHs M ycaJlkud OeTOHa, IIOJI3y4ecTH
TPYHTOB,;
JIABJICHUE PACTBOPA HA CTATBHYIO 000IOUKY MPU IEMEHTALINHY;



JIaBJICHUE Ha CTAJIbHYIO 000JIOUKY OT CBEXKEYJIO)KEHHOTO OETOHA;

JIaBJICHUE T'MPABINYECKOT0 UCIBITAHUS (JUI CTAJIBHBIX 000JI04YEK).

5.6. B crarmyeckmx pacueTrax TYHHENBHBIX OOAEIOK HArpy3kl M BO3JEHCTBUS HAIJIEKHUT NPHUHUMATH B
CIIEAYIOIINX COUETAHUSIX:

OCHOBHBIE, COCTaBJISIEeMbIE W3 IIOCTOSHHBIX, BPEMEHHBIX (IIMTENBbHBIX M KPAaTKOBPEMEHHBIX) HArpy3oK M
BO3JICHCTBHIA;

0co0BbIe, CoCTaBIIsIeMbIEe U3 MOCTOSHHBIX, BPEMEHHBIX (UTNTEIBHBIX, HEKOTOPBIX KPAaTKOBPEMEHHBIX) M OJTHOHM W3
0COOBIX HATPY30K M BO3ICHCTBHH.

5.7. Harpy3ku 1 BO3JeHCTBUS CeayeT MPUHUMATh B HarboJiee HEOIarompusaTHBIX, HO BO3MOYKHBIX COYCTAHHSIX
OTJETIBHO ISl CTPOUTENLHOT0, IKCILTYaTalMOHHOTO ¥ PEMOHTHOTO IIEPHO/IOB.

5.8. Koah¢ummenTsl HageKHOCTH MO HArpy3kaM Yf IpPH pacdeTe OOMEeNIOK TyHHENIeH Ha NpPOYHOCTh U
YCTOWYHMBOCTH (IPEAETbHBIC COCTOSHIS IEPBOM TPYTIIIBI) CIEAyeT IPHHUMATS 110 Tab. 3.

Tabnuna 3
Koaddumment
Harpy3ku 1 BO3eHCTBUS HaJIe)KHOCTH T10
Harpyskam Y
BepTukansHoe ropHOE JaBJICHHE:
OT Beca TPYHTOB IIPH CBOI00OPA30BaHUU 15
OT Beca BCEl TONMHM TPYHTOB HaJ TyHHEJIEM WM OT Beca 1,1(0,9)
HapyIICHHON 30HBI
l'opuzoHTaNIEHOE TOPHOE JAaBIICHUE 1,2 (0,8)
Bec o6xenku 1,2 (0,9)
BHyTpeHHee naBneHne BOABI (C YI€TOM THAPABIMYECKOTO yaapa) 10
JlaBreHue:
ITyJTECALIAH TOTOKA BOJIBI 1,2
MOI3EMHBIX BOJ 1,1(0,9)
pacTBoOpa Mpu EeMEHTAINH 1,2 (1,0)
OT MEXaHU3MOB 1,2

[Mpumeuanmne. 3HaueHHs KOIPPUIMEHTOB HAJESKHOCTH II0 HArpysKam,
yKa3aHHBIE B CKOOKAX, OTHOCATCS K CIIydasiM, KOT/[a TPUMEHEHNE MEHBIIET0 3HAYCHHS
K09(HUITHEHTOB NPHBOINUT K HEBBITOJJHOMY CIIYHal0 3arpyXeHHs 00IeIIKH TYHHEIsI.

IIpu pacueTax 1Mo MpeaeIbHbIM COCTOSIHUSM BTOPOM Ipymibl KO3(G(GHUITHCHT HAICKHOCTH IO HArPy3KaM CIICAyeT
MPUHUMATH PABHBIM 1.

5.9. OmnpeneneHve BeIMYMHBI TOPHOTO JABJECHMS, @ TaKXKe €CTECTBEHHOTO HAINpPSKEHHOIO COCTOSHUS
TPYHTOBOTO MacCHBa HEOOXOIWMO BBIMONHATH corimacHo mm. 5.10-5.15, a Taxke Ha OCHOBaHHM OIBITA
CTPOUTENHCTBA U DKCILTyaTalluu TYHHENeH B aHAJOTMYHBIX HHXEHEPHO-T€OJIOTHIECKUX YCIOBHSIX.

s Ge3HamopHbix TyHHene# | kimacca m Hamopubeix TyHHeneil | w Il kiaccoB 3HaueHHsS TOPHOTO JaBIICHHS
JTOJDKHEI OBITh YTOYHEHBI HAa CTAJNU paboueil JOKyMEHTAIlMd HA OCHOBAHWW HATYPHBIX MUCCIICIOBAaHHUN HA ydacTKax
C XapaKTePHBIMHI HHXEHEPHO-TEOJIOTHIECKIMH yCIOBUSIMH.

T'opHoe naBieHue AOMycKaeTcss MPUHUMATh PaBHBIM BECY TPYHTa B 00beMe HApyIICHHOH 30HBI, ONpeaeIeHHON
reo()U3NICCKUMU H3MECPCHHUSMHU.

5.10. HopMaTuBHOE BEpTHKAIBHOE TOPHOE JaBiieHHEe B TpyHTaX ¢ f <4 mpu paccTOSHHM OT KPOBIHU BBIPAOOTKH
0 THEBHOH ITOBEPXHOCTH OOJIBIINE yIBOCHHOW BBICOTHI CBOAA OOPYIICHHUS CIEeXyeT NPUHIMATh PAaBHBIM BeCy
IPYHTOB B 00BbEME, OIpaHHMYCHHOM CBOJIOM 0OpymicHus. [Ipy MeHbIeM 3ariayOJicHHH TyHHEsI TOPHOE IaBJICHUE
MIPUHUMAETCS PAaBHBIM BECY BCEH TOJIIM TPYyHTA HAJ| HUM.

5.11. HopmaTMBHOE BEPTHKAbHOE TOPHOE JABICHUE Jgzn, kH/M?, IpU CBOJOOOpA30BaHWHM B TPYHTaX C
k03¢ purenToMm kperocty f < 4 omnpezensercs mo Gpopmyire

Ogzn = ﬂpghq: 1)

rae [ — Ko3(hUIHEeHT, TPUHUMAEMbIH B 3aBHCUMOCTH OT TpojieTa BeIpaboTku b pasubM: 0,7 mpu b < 5,5 m; 1,0
npu b > 7,5 M; o uarepnosiuud Mexay 0,7 u 1,0 npu 5,5 <b < 7,5 m;
 — IIOTHOCTB IPYHTa, T/M>;
g=9,81~ 10 m/c?
hq — BBIcOTa CBOZa OOpYyIIEHNS, M; ONpeesieTcs o hopMyIe
by
h=of
by — mposner cBona o6pyIueHus, M; OnpeesieTcs 1o Gopmylie



by = b+ 2htg(45°—%j :

h — BeICcOTa BBIPabOTKH, M;

@ — KaXynuics yroj BHyTpeHnHero tpenns (¢ = arc tgf).

Pacnpenenenue BEPTHKAIBHOTO TOPHOTO JaBJIEHUs IIPUHUMAETCS PABHOMEPHBIM I10 IIPOJIETY OOIENIKH.

5.12. HopMaTHBHOE BEPTHKAILHOE FOPHOE NaBIEHUE Jyzn, kH/M?, B rpyHTax ¢ f > 4 cieyer npuHHMATh PaBHBIM
BECYy TPYHTOB B 0OBEME HApYIICHHOW 30HBI, YCTAHOBJIEHHOW MO JAHHBIM HATYPHBIX HCCIEAOBAHHMH, a TPH HX
OTCYTCTBHMH — 110 (hopMyJie

Ogzn = ﬂpghqlv )

rae hy = Kqb — rimy6una HapymeHHOH 30HBL, M;
Ky — ko3¢ duinenT, npuHUMaeMsblii o Tad. 4.

Tabnuua 4
Koaddpumment Koabdurmenr K, npu rpynrax
Kkpenocty rpyHra f ciabo- cpenHe- CHJIBHO-
TPEIINHOBATHIX TPEIINHOBATHIX TPEIINHOBATHIX
4 0,2 0,25 0,3
Ot 5108 0,1 0,2 0,25
10 u Oonee 0,05 0,1 0,15

Pacnipenenenne BEpTHKAIBHOTO TOPHOTO [aBJICHMS IO MPOJETy OONENKHM NPHHAMAETCS C  Y4eTOM
HaIJIaCTOBAHMS, CUCTEM TPELINH U APYTUX OCOOCHHOCTEH I'PYHTOBOTO MacCHBa.

B cnaboTpemnHoBaThIX TPyHTaX MpH IIyOWHE HapylIeHHOW 30HBI Oojee 1,5 M HOpMaTHUBHOE BEpPTHKAIbHOE
TOPHOE JIaBlIeHHE Jgzn CIIENYET yMeHbIIaTh Ha 20%.

[pu komOaitHOBO# IpoXOaKE 3HaYeHHE K, NOoIycKaeTcsl yMeHbIIaTh Ha 30%.

5.13. HopMaTHBHOE FOPH30HTAILHOE FOPHOE JABIEHUE Jgun, kH/M?, onpenensiercs:

npH CBOI000pa3zoBanuu B rpyHTax f < 4 —mo dhopmyie

_ o ?).
9gxn = (g +0,5h)tg2(45 2) ; A3)

IpH 3arayOJeHUH KPOBIIM MEHEE YIBOSCHHOW BBICOTHI CBOJIAa 00pyIueHus B rpyHTax ¢ f < 4 — mo popmyne (3) ¢
3aMEHOH YHMCIEHHOTro 3HaueHHs Ny Ha pacCTOSHUE OT KPOBIIHM BEIPAOOTKH IO JTHEBHOH MOBEPXHOCTH.

Pacnipenenenne ropu30HTAIBHOTO TOPHOTO IABJICHHS JOJDKHO OBITH pABHOMEPHBIM O BHICOTE OO/ICIIKH.

5.14. HopMaTHBHOE TOPU3OHTAIBHOE TOPHOE JaBJICHHE B C1ab0- U CPeAHETPEIMHOBATHIX TpyHTax ¢ f > 4 npu
BBICOTE TyHHENIsI MeHee 6 M JOIyCKaeTcsi He YYMTHIBAaTh, a MPH BbICOTE Oojiee 6 M — OIpPEAEIATh M3 YCIOBUS
MIPEAETBHOTO PAaBHOBECHS OT/ICJIBHBIX CKaJIbHBIX OJIOKOB, OTCEYEHHBIX TPEIIMHAMH.

HopMatnBHOE TOPH30HTAJIBHOE TOPHOE MaBJCHHE B CHIBHOTPEIIHHOBATHIX rpyHTax ¢ f > 4 momyckaercs
YYUTBIBATH MO POpMYyIIe

Jgn = 0,1pgh. 4

5.15. Ins BeipaboToK rirybokoro 3anoxenus (coiiie S00 M) BETHUUHY TOPHOTO ABJICHUSA CIEIYET ONpPEaesaTh
C Y4ETOM IIACTHYECKOTO COCTOSIHHS TPYHTOB U JIPYTUX CHIEHU(DUIECKHX SIBICHUI.

[Ipn orcyTcTBUM HEOOXOMMMBIX JAHHBIX JOIYCKAeTCS HAa HAYaJIbHBIX CTaJUsIX NPOCKTUPOBAaHMS BHIPaOOTOK
TITyOOKOTO 3aJI0KEHUS OIPENENIATh TOPHOE AABICHHE HA OCHOBE OIBITA CTPOUTENHCTBA TYHHENEH B aHAJOTUIHBIX
MHXCHCPHO-TCOJIOTHYCCKUX U THUAPOTCOJOTHYCCKUX YCIOBUAX.

5.16. B BbIpaboTKax IIy0OKOT0 3al0KEHHS, PACIONOKEHHBIX B TIIMHHUCTHIX M APYrHX ciabbix rpyHTax ¢ f < 4,
OKa3bIBAIONINX 3HAYUTEIEHOE PAaBHOMEPHOE JIaBICHHE Ha KOHCTPYKIMIO TyHHENs, Harpy3Ky Ha OOJENKy clemyer
ONpPENENATh C YUETOM OXKMAAEMbIX CMELIEHUI IpyHTa 10 YCTPOWCTBA BPEMEHHOW KpEnu M MOJATIMBOCTH 3TOM
Kpenu B cooTBeTcTBUH ¢ TpeboBanusimu CHull 11-94-80, a Takke momaTIMBOCTH CaMOil 00ICIIKH.

5.17. Tlpu pacuere OOHeNKM TOPHOE NaBJIEHWE HEOOXOOMMO OINpPENeNsiTh MO XapaKTepHUCTUKaM TIPYHTOB C
YYETOM YCJIOBHUH AKCILTyaTaluy (W3MEHEHHS CBOMCTB MacCHBa ITPYHTOB IIPY MX BOJIOHACHIIICHHN).

5.18. Ilpu pacyere 00eTIOK HATOPHBIX TyHHENEH, pacIoIaraéMbIX B BOAOIPOHHUIIAEMBIX TPYHTaX, BKIFOUCHUE B
OIHO COYETaHWE HArpy30K OT BHYTPEHHETO [aBICHUS BOJbl M HAPYKHOTO JABIEHUS IOA3EMHBIX BOJ HE
JIoTycKaeTcs. B HCKITIOUNTENBHBIX CIy4asx, KOI/la BO BCEX BO3MOXHBIX (BKJIIOYas aBapUitHbIE) SKCILTYaTallMOHHBIX
CUTYyalMsIX TapaHTHPOBAHO BCECTOPOHHEE PABHOMEPHOE HApYKHOE JaBJICHHUE BOJbI HETIOCPEICTBEHHO HA OOMIENIKY,
JIOITyCKAeTCsl BKJIIOYATh B OJHO COYETAaHWE C BHYTPEHHHM JIaBJICHHEM MUHHMMAJIbHOE 3HA4YEHHE Hapy KHOTO
JIaBJICHUS TTO3EMHBIX BOJ ¢ KOO (PUIIMEHTOM HaIe)KHOCTH MO Harpy3KaM, paBHbIM 1.



5.19. JlapneHue NMOA3EMHBIX BOJ CIEIyeT ONPEAEsATh NPH YCTAHOBUBIIEMCS YPOBHE BOJBI B BOJOXPAHIIHILE C
Y4eTOM CHU)KEHUS AABJICHUS MOA3EMHBIX BOJ, IPEAYCMOTPEHHBIMU AJIS ATUX LieJeH JPEHaKHBIMU yCTPONUCTBAMHU U
LIEMEHTAlUOHHBIMU 3aBECaMHU.

5.20. Ilpu mpOEKTUPOBAHWU THAPOTEXHHMYECKUX TyHHENEH, pacrojaraeMbIX B BEYHOMEpP3NbIX TIpPYHTaX,
HEOOXOJMMO YYHTHIBATh BIMSHHE M3MEHEHUI TEeMIEepaTypHOTro pexuMa IPYHTOB Ha MX HECYLIYI0 CHOCOOHOCTH, a
TaK)Ke YCTONUMBOCTh U CONPOTUBISIEMOCTh IPYHTOB BHEITHUM Harpy3KaM.

6. OCHOBHBIE MOJIOKEHHUS 110 PACUETy 00JEIIOK

6.1. O6nenku ruapoTexHudeckux TyHHened, cormacHo CT COB 1406-78, ciemyer paccuuThIBaTh MO METOLY
MIPEAEIBHBIX COCTOSIHUI:

MO Hecylleil CIocOOHOCTH Ha MPOYHOCTh U B HEOOXOIMMBIX CIY4asX C MPOBEPKOH YCTOWYMBOCTH (HOPMBI
KOHCTPYKIMH (IIpe/ieIbHbIE COCTOSHUS IEPBOM TPYIIITBI) B COOTBETCTBUH C 00513aTEIIbHBIM IIPHIIOKEHUEM 1

110 00pa30BaHUIO TPEUIHMH (TPEIIMHOCTONKOCTH), €CIIN TPEIIMHBI HE JOIYCKAIOTCS, WM 10 PACKPBITHIO TPELIHH,
€CIIH PACKPHITUE HX JOIYCTHMO IO YCIOBHSIM JOJITOBEYHOCTH OOJENKH TYHHENA, COXPAaHHOCTH TPYHTOBOTO
MaccuBa, a TaKkXkKe M0 3HAYCHUIO (DUIIBTPAIIMOHHOTO PAacXo/a BOJBI M3 TyHHENs (Ipe/eNbHbIe COCTOSHHUS BTOPOM
TPYIIIBI) B COOTBETCTBHHU C 0053aTEIbHBIMY MPUIIOKEHUSIMH 2 U 3.

6.2. CeueHnst 00IENOK 1O NpENEIbHBIM COCTOSIHUSIM NEPBON W BTOPOH I'PYyINIl HEOOXOJMMO PACCUUTHIBATH B
coorBerctBun co CHull 11-56-77 u CHull 11-23-81.

6.3. Ilpu pacuerax ceueHH TYHHEIIbHBIX 00JIEIOK HEOOXOAMMO BBOJIUTD CJIENYIONINE KOIPPHUIIUESHTHI:

K03(pPUIMEHTHl Hage)KHOCTH IO HAa3HAYEHHIO COOPYXKEHHS J, W COUYCTaHHH HAarpy3oK J}, IPHHAMaeMble
cornacao CHulT II-50-74;

ko duimeHT ycinoBuid paboTHl ), MPUHUMAEMbIA 111 OETOHHBIX, JKEIe300€TOHHBIX U CTaJIEKeIe300€TOHHBIX
001€eI10K 10 Ta01. 5, AJIf CTAIbHEIX 000JI0YEK — 110 Ta0II. 6.

Tabnuua 5
Koa¢durment ycnopuit paboTs ¥, npu
O6nenxu pacdeTe o MpeAeIbHBIM COCTOSHUSIM
TI€pPBOM I'PYMIIbI BTOPOH IpyIbl
Beronnsie (B TOM uucie U3 HaOpBI3r-Oe- 1,0 0,9 (0,75)
TOHA U NIPECCOBAHHOTO OETOHA)
JXenezobeToHHBIE (B TOM 4YHCIE NpeaBa- 1,1 1,3 (1,15)
PHUTENBHO HANpsDKEHHBIE, W3 apMHpPO-
BAaHHOTO HaOpBI3r-0eTOHa M JKeye30-
TOPKPETHBIE)
Cranexesne300eToHHbIe (TIpH pacyeTe Ha 0,9 -
BHYTpPCHHEE JIaBJICHUE)
IMpumeuanune. 3HadeHus KOdPQUIMEHTOB, yKa3aHHBIE B CKOOKax, CleIyeT HpH-
HUMaTh npH Kodhgumuente yaemsHoro ormopa K, < 2000 H/em®), B rpymrax,
MOABEPXKEHHBIX cy(do3uu, BEIIIENTAYNBAHUIO, a TaKkXke IPH THAPOKApOOHATHOU
[IEJIOYHOCTH BOJBI-Cpeabl MeHee 0,25 Mr-9KB/IL.
Tabnuna 6
Y4acTKH CTanbHBIX Kosddurment ycnoBuit paboTsI J;
Hanenne 060s104eK IIPY COYETAHUU HArpy30K
OCHOBHBIX 0CO0BIX
Buytpennee | [Ipsimbie 0,75 (0,9) 1,0(1,1)
@DacoHHbIE 3JIEMEHTHI (KOJIeHa 0,65 (0,75) 0,8 (0,9)
Y pa3BETBIICHHSA)
Hapy»xHoe Bce ygactku 0,75 0,9

IMpumevanus: 1. 3HaueHus koddpdunrenra ), ykazaHHbIe B CKOOKax, JOIKHBI
PHUHUMATHCS:

a) ISl KOMOMHUPOBAHHBIX O0JEIOK C HAPYHBIM MOHOJIUTHBIM KEJIe3006TOHOM
(cTanexene300eTOHHBIX);

6) 1Sl KOMOMHHPOBAHHBIX OOENIOK C HAPYXHBIM MOHOJUTHBIM OCTOHOM IIPH
OJITHOBPEMEHHOM BBINOJIHEHHH CIICAYIOINX YCIOBHUIL:

Pwi < 0,15-1072K;

Pui < 107 pghg (1 cos a + sin o),

e Pyi — BHYTPEHHEE AaBJICHHE BOJbI B HAIOPHOM TyHHene, MlITa;

Ny, — KpaTJaiiee paccTOSAHKE OT OCH TYHHENS 0 TTOBEPXHOCTH 3EMIIH, M;
p = 0,7 — ko3 duKeHT TpeHH s TPyHTA O FPYHTY;




0L — YroJl MeX/y HOPMAJIBIO K IOBEPXHOCTH 3EMJIM M TOPU30HTOM, Ipa;
K, — KoadHUIHEHT yaempHOro oTropa rpyuTa, H/em®, onpenensemsiit mo m.
6.13;
B) IIpH pacyeTe Ha BHYTPCHHEE JaBJICHHE, €CIIN OTIIOp IPYHTA HE YUHTHIBACTCS.

2. Ilpu mcnons3oBanu Kod(UIUEHTa ), MO JaHHOH Tabnmie Ko3(hQHIHEeHT
COYETaHUH HAarPy30K Jjc ClIeayeT IPHHUMATh PaBHBIM 1.

6.4. Pacuer o00menoKk 1O Hecylleld CIIOCOOHOCTH CIEAyeT BBINONHATE HAa BO3MOXHBIC HaubOoee
HeOJaronpusTHbIE OCHOBHBIE M OCOOBIE COYETaHWS pacyeTHBIX HAarpy30K C TNPUMEHEHHEM pPacueTHBIX
XapaKTEPUCTHK MaTEPHUAIOB 00ICIIOK.

6.5. Pacuer 061e10Kk 10 00pa30BaHUIO M PACKPBITHIO TPEIINH ITOJKEH OCYIIECTBIISATHCS HA OCHOBHBIE COUETAHNUS
HOPMAaTHUBHBIX Harpy3ok 0e€3 ydeTa THUIPaBIMYECKOI0 yaapa ¢ HPUMEHEHHEM HOPMATHBHBIX XapaKTEPUCTHK
MaTepraJioB 00/IEIIOK.

6.6. PacueT 00/1e710K THAPOTEXHUIECKUX TYHHEIEH BCeX TUIOB (BKIIFOYas (haCOHHBIC YacTH KOMOWHUPOBAHHBIX
00JeNTOK) CcIemyeT BBIIONHATH C Y4YETOM OTIOpa TPYHTOB. VCKIIOYEHHS OMYCKAIOTCS TPH PACIONIO0KEHUH
TyHHeJIeW B C1a0bIX HEyCTOWYMBBIX IpyHTaX. [IpM pacroiiokeHHH TyHHeNeH Ha TiyOuHe MeHee TpeX AMaMETPOB
(TIpoJsteTOB) Haj MIENBIrOH CBOJA BEIMYMHA JIABJICHMS, NepelaBaeéMoOro Ha TPYHT OOJENIKOHW TyHHeNs, He JOJDKHA
MIPEBHIIIATEH Beca TOJIIU TPYHTA HAJl TYHHEIIEM.

6.7. Pacuer 00menoxk NpPOM3BOIBHOTO OYEpPTaHHSA Ha JIOOBIE BHEIIHHE W BHYTPEHHHE HArpy3KH WIH HX
COYETaHMsI NPU HM3MEHSIONIMXCSI 10 KOHTYPY Je(OpMalMOHHBIX XapaKTEPUCTUK TPYHTOB CJEIYET BBIIOJIHATH
METOJJaMH CTPOUTEIBHON MEXaHUKU.

Pacder He0OXOIMMO BBITIONHATH B COOTBETCTBUU C MIL. 6.4 1 6.5 Ha KaXk[10€ U3 coueTaHnit Harpy3ok. CrokeHue
SMIOpP YCWINK OT OTACITBHBIX HATPY30K AJIS IOIYYIEHUS CyMMapHOH 3ITIOPBI HE JOITyCKaeTCsl.

6.8. BeroHHble 00nmenKkn OE3HANOPHBIX TYHHENEH CleNyeT PacCUUTHIBATH Ha MPOYHOCTH B IPEINOJIOKECHUH
oOpazoBaHusl B O00JeNKe IIACTHYECKUX LIAPHUPOB M MPOBEPATh Ha TPEIIMHOCTOHKOCTh MO MpEeAETbHBIM
COCTOSIHHSIM BTOPOU TPYIITIHL.

6.9. IIpu pacdere 00mENOK IO MPENETbHOMY COCTOSHHIO BTOPOW TPYMIIBI MPENENbHYI0 IMUPUHY PACKPBITHS
TpeLIrH 00/IeTIOK HAITOPHBIX M Oe3HAOPHBIX TYHHeNeH | kiacca cieayeT npuHUMAaTh 10 Tabdi. 7.

Tabmnuua 7
I'paguent [penenbHas IMUPUHA PACKPBITHS TPEIMH, MM, H3 YCIOBHUS
HATOpPOB | JOJrOBEYHOCTH OETOHA MPH THIIPO- COXPAHHOCTH apMaTypbl [IPH CyM-
BOJIbI B KapOOHATHOM LIEIOYHOCTH BOJIbI- MapHO# KoHIeHTpaIru HoHoB Cl u
o0enke CpPEJIbI, MI“3KB/JL. SO 4, Mr/n
JH 0,25 1 2 2,5u 10 50 100 200 400
Oosee 1000

Hal'lOprle TYHHE/IH U He3aTOoIJIsIeMble YaCcTH 663Haﬂ0prIX TyHHe.]'Ieﬁ npu
HAJIUYUHU MOA3CMHBIX BO/I

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

He3aTonsieMble YacTu 00/1e/10K 6e3HANOPHBIX TYHHeJIell NPH 0TCYTCTBUH
NO0J3eMHBIX BOJ
- | He orpannuuBaercs | 0,2 | 0,2 | 0,15 | 0,1

[pumevanus: 1. Bopoii-cpemoii, ompenensiomiell DONTOBEYHOCTh OETOHA U
apMaTypbl B 00JIeTIKe, SBIISIOTCS:

mpu H;j > He; — Bozta BHYTpH TOHHEIS;

mpu H; < He; — monm3emuas Boja.

2. Jna tynueneit II, III, IV knaccoB mpenenbHble 3HAUYEHHs PACKPBITUS TPEILUH
clieyeT MPUHUMATh COOTBETCTBEHHO B 1,3, 1,6 m 2 pa3a OoNbIIMMH, YeM 3HAYCHUS,
MIpUBEICHHEIC B Tabuie, HO He Ooiee 0,5 MM.

6.10. I'pamuent Hanopa Jy B 001eKax MPUHAMAIOT B 3aBUCUMOCTH OT K03 dunnenta puinstpariu K rpyHra:
Ju=1nmpu k<10 cm/c;
_ H i H el
hy
rae Hi — BHYTpEHHMI HaIlop BOAbL, M;
He; — HAmop mo3eMHBIX BOJI, M;
hy — Tonmmua o6aenKH, M.
B nnrepane 10 < k < 102 3Hauenue Jy onpeenseTcs Mo HHTEPIOSIHN.

JH npu k > 10 em/c,



6.11. Jlns 3aromsieMblx 4acTeld 00zesoK Oe3HANOpPHBIX TYHHEJEW 10 YCJIOBHSM JIOJITOBEYHOCTH OETOHA U
COXPaHHOCTH apMaTyphl IIUPUHA PACKPBITUS TPELIMH HE OIPaHUYNBACTCS.

6.12. Crarndeckne pacdeThl 0OJENOK CIEeIyeT BBIMONHATH C YUETOM TPEUIMHOOOPa30BaHMS U TUIACTHYESCKHUX
nedopmanuii:

00/1eKK Oe3HANOPHBIX TYHHENEH 1 OMOPOKHEHHBIX HATIOPHBIX TyHHEJIEH 110 TpelesIbHBIM COCTOSIHUSIM MEPBOM
W BTOPOH TPYIII PACCUUTHIBAIOT C YYETOM MKECTKOCTH OETOHHOTO CEYEeHHUs] NpU MOJIyJe YNpyrocTu OeToHa B
koHCTpyKtmu Ey = 0,7Ey;

00/IeNIKM HANOPHBIX TYHHEJICH Ha SKCIUTyaTallMOHHbIE HATPy3KH IO MPEIETbHBIM COCTOSIHUSIM NEPBOW TPYIIIIBI
PAacCUUTHIBAIOT C YYETOM JKECTKOCTH apMaTypHoro ceueHus Ey = E,.

o npenenbHBIM COCTOSIHUSIM BTOPOM TPYIITEI 00/1€IKH HAITOPHBIX TYHHEIISH CIIeyeT pacCUUTHIBATh:

HETPEUIMHOCTOHKHIE — C YIE€TOM XECTKOCTH apMaTypHOro ceueHus Ey = E,;

TPELIMHOCTOMKHE — C yYETOM KECTKOCTU OeTOHHOTO ceyenus mpu Ey = 0,7E;,.

6.13. PacueT 001en0K TyHHEJEW CliefyeT BBIIOJNHATH C YYETOM B3aUMOJAEHCTBHUSI X C TPYHTOBBIM MacCHBOM.
JledopmanmoHHble CBOICTBA TPYHTa XapaKTepU3yrOTCsl KO3 (OUINEHTOM yAeIBbHOTro oTHopa K, Min MpUBEIEHHBIM
(obdextuBHBIM) MoOmyneM nedopmarnuu rpyHra Eq m kosdduuuentom Ilyaccona v. IlpuBeneHHBIi MOAyib
negopManid HEOOXOAMMO OINpENessiTh C Y4YeTOM HEOJAHOPOIHOCTH CBOMCTB TPYHTa OT €CTECTBEHHBIX U
TEXHOT'CHHBIX NPHYHMH (3aKpelUleHHe TPYHTOB IIEMEHTAlMell WM WMHBIMH CIIOCOO0aMH, MOSBIECHHE HapyIIeHHOU
MIPOXOJKON 30HBI M [Ip.). 3HAUCHUS XapaKTEPUCTHK TPYHTOB CIIEAYET ONpPENENSTh C y4eTOM HMX CBOWCTB IpH
BOJIOHACHIIICHUN HA OCHOBAHUH HATYPHBIX HCCIICAOBAHUMH.

JI71s1 HaOPHBIX TyHHENIEH KPYroBOr0 OYEpTaHus, pacloylaraéMblX B OJTHOPOAHBIX U30TPOINHBIX IPYHTAaX, MOYJIb
nedopmaruu rpyHTa Eq nonyckaeTcs onpenensaTs no Gpopmyie

Eq= Kol + 1) (5)

Kr,
roe K, = ﬁ — k03¢ pUIIIeHT yaeIFHOTO OTIIOpa TPYHTA;

K — xoaddurrienT ormopa rpyHTa;

le — HApY>KHBII paguyc 00AEIKH, CM.

Jlnst TyHHeneH, pacriojlaraeéMbIX B aHU30TPOIHBIX TPYHTaX € OTHOIIEHHEM MOAyJeil neopMaiuy B pa3HbIX
HarpaeieHusx oonee 1,4, pacueTsl HEOOXOANMO BBIIOIHATH C YYE€TOM aHH30TPOITUH.

6.14. JlebopmarvoHHble XapakTepucTHKU TpyHTOoB K, mmu Eq juis tynseneit I m II kmaccos cnemyer
OTPENENsTh Ha XapaKTEPHBIX WH)KCHEPHO-TEOJOTMYECKNX Yy4YacTKax II0 JaHHBIM HATYPHBIX MHCCIEIOBAHUM,
BBITIOJTHEHHBIX METOJOM HAIOPHBIX BBIPAOOTOK, C NMOMOIIBIO YCTAaHOBKM IIeHTpajbHOro Harpyxkeuus (YLH) u
HWITMHApUYEcKoro ruapasindeckoro mramna (L), a Takxke mTaMnoB B COYETaHUHU C CEHCMOAKyCTHUECKUMH U
MIPECCUOMETPUIECKHMHU METOIaMHU.

Hns tymneneir I u IV knaccoB  HaaneXuT IpeaycMaTpuBaTh  HATYpHbIE — MCCIEIOBAHUSA
Cef/'ICMoaKyCTI/I‘IeCKI/IMI/I n TPECCUOMECTPUUYCCKUMHU MCETOJaMHU. ﬂOHyCKaCTCﬂ TAKXKC HCIOJb30BATh 3HAYCHUA
(U3MKO-MEXaHMUECKHX XapaKTEPHCTHK TPYHTOB, BBISBICHHBIX IIPH IPOXOJKE TYHHENICH B aHAJOTMYHBIX
HMH)KEHEPHO-TEO0JIOTMYECKHUX YCIOBHSIX.

6.15. [nsg mpoeKTHpOBaHHS THUAPOTEXHWYECKHX TYHHENEH, paclojlaraéMbIX B BEYHOMEP3JBIX TPYHTaX,
HCO6XOHHMO ONpECAC/IATE 3HAYCHUA ®H3HKO-MCX&HquCKHX XapaKTCPUCTUK TI'PYHTOB B MEP3JIOM U TalioOM
COCTOSIHHH.

6.16. [lns npenBapuTENbHBIX —pacyeToB 3Ha4YeHUs KoddduiueHToB yaenpHoro ormopa K, s
CPEAHETPEIIMHOBATHIX TPYHTOB JIOITyCKACTCS ONPEASIATH [0 YEPT. 2 MM TI0 aHAJIOTaM.
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Yepr. 2. ['paduk 3aBucumocTu kodddunuenta K, ot koaddurmenrta kpernoctu rpyHra f ais TpernHoBathix
TPYHTOB

I[Mpumeuanue. B cmaborpemmuoBareix rpyHrax ¢ f < 10, a Taxke mpu KOMOAHHOBOW TPOXOIKE TYHHEIS
3Ha4yeHus K,,, MoJydeHHbIe Mo 4epT. 2, cieayeT yBennuusats Ha 30%.

6.17. B pacuerax 00/eNOK TyHHeJEeH HEOOXOAMMO YUYUTHIBATH COBMECTHYIO PabOTy yCTaHaBIMBAEMOH IpH
MIPOXOJIKE TYHHEIISI KPETIH ¢ 00/ICIKOM.

6.18. Ilpu Ha3HAYEHWH pPACUECTHOW CXEMBI OOJENKH TYHHEN W TPYHTOBOTO MAacCHBa CIIEAYEeT YYHUTHIBATH
HIOCIIeJOBaTENILHOCTD Pa3pabOTKU IPYHTA U BO3BEICHUS JIEMEHTOB OOIENKN.

6.19. I1pu mapasen-HOM pacHoIoKEHUH HECKOIBKHUX TyHHEJIEH B pacueTe 00JIeNIKH Ha IIPOYHOCTh HE00XO MO
YYUTHIBATh M3MEHEHUsI HANpPSDKEHHOTO COCTOSHHUSI M IIPOYHOCTHBIX CBOWCTB T'PYHTOBOTO MAacCHBa, BBI3BAHHBIX
MIPOXOJIKOM COCETHUX TyHHENEH.

6.20. Pacuer OETOHHBIX M KelNe300€TOHHBIX O0JEJIOK TYHHENeHl Ha TeMIepaTypHbIE BO3ICHUCTBUS CIEIyeT
BBINOJIHATH TIPH PacueTHOH pazHocTH TeMneparyp 6oiee 30°C ¢ yuyeroM HaOyXaHHs U ITOJI3y4eCTH OETOHA.

6.21. Ilpum pacyere OOHENOK HANMOPHBIX W OE3HANOPHBIX TyHHENEW IPOTHBOJABICHWE BOJBI B IIBaX
OETOHMPOBAHMA U B CEUCHUAX MEXK/Ly IIBAMH OETOHUPOBAHUS HE YUUTHIBACTCH.

6.22. TonmuHy JOTKa TYHHENS, MOABEP)KEHHOI'O BO3ICHCTBHIO BIEKOMBIX HACOCOB, ClIEAyeT Ha3Ha4yaTh C
Y4ETOM BO3MOYKHOCTH UCTUPAHHS JIOTKA.

TIpunoxenue 1
Obs3arenpHOE
Pacuer 0061€710K TyHHENEH O IPEAETBHBIM COCTOSHHUSM MEPBOM TPYIIIBI
1. PacyeT 0eTOHHBIX M KeJIe300eTOHHBIX 00/1e/10K MPOU3BOJIbHOI0 OYePTAHUA

B pacueTHoli cxeme, Kak MpaBWiIo, IPEAIOIAracTcs, YTO HArpy3Ky, B TOM YHUCIIE U TOPHOE JaBJICHUE, 3aJaHbl, a
OTIIOp TPYHTA OMpENeNseTcss KaK peakiys YNpPyroro OCHOBaHH. BO3MOXHBIE MPOCTEHIINE pPAaCUETHBIE CXEMBI
00/1eJI0K KaK CTep)KHEBBIX CHCTEM B YIPYTOil Cpezie C OTHOCTOPOHHUMH CBSI3sIMU TTOKa3aHbl Ha 4epT. 1.

Bgm

I FEFEEEEEEEEEN ]

Zgv

Tt ' ' bty

Yepr. 1. PacueTHble cxeMbl 00/I€IOK TyHHENEH

Pacuer mpo4HOCTH clieqyeT BBIIONHATH HA PACUYETHBIE HATPY3KH (C yd4eToM K03((HINEHTOB HAJEKHOCTH IO
Harpy3kam) B COOTBETCTBHHU C Pa3Jl. 5, ECTKOCTb NPUHUMATh B COOTBETCTBHU C M. 6.12, koadduienTsl otmnopa
IpYHTa — B COOTBETCTBHH C Tl 6.13-6.16.

Pacuer ceuennii 06/1€I0K 1 onpesieieHre HeoOX0ANMOH TUIOLIA N CEUEHHS apMaTyphl A CIeIyeT IPOU3BOANTh
no CHull 11-56-77.

2. Pacuert cTanexkes1e300eTOHHBIX, 7Ke1€300€TOHHBIX, APMHPOBAHHBIX HAOPBI3r-0eTOHHBIX H
JKeJIe30TOPKPETHBIX 00/1eJI0OK HAIOPHBIX TYHHe 1eil KPYroBOro 0YepTAHUS HA HAYAJIbHBIX CTaAUAX
NMPOEeKTUPOBAHUS

Ha HauanmpHBIX CTaguAX NPOEKTHPOBAHMSA pacdeT HAIOPHBIX TYHHENEH BBINOIHIETCS IO MPUOIMKEHHBIM
(opMyJiam, KOTOpbIE YUYUTHIBAIOT TOJIBKO BHYTPEHHEE AaBJICHUE, IIOCTOSIHHOE B MIPEAEIaX CeUeHHUsI.

[Tnomane ceuenus padoueit apMaTypsI As, cM?, Ha 1 oM amuHb TyHHEJIA:

TIPY COOJIOJICHNH YCIIOBUS

KoriycR
hqz > o iY cRst
lePOEsY nY Ic
omnpenessieTcs mo Gopmysie

1)



AS:_Yn'YIchiri _AssRy_Kori @)
Y cRst Rt Es l
npu HecoOmoneHnu ycioBust (1) — mo popmyie
A = Yn¥icPuifi AsRy  pghgre 3)
Y cRst Rst 100y Rt ’
re Pwi — pacueTHOEe BHYTPEHHEE JIaBJICHHE BOJBI C yYETOM TIHMAPAaBIMYECKOTO yrapa B MEPHOA HOPMAILHOMN
sKkcityarauuu, Mlla;
g — paccTosiHKe OT LIeNBIrK CBOJA TYHHEJS [0 IIOBEPXHOCTH 3EMJIH, CM;
Rst, Es — pacueTHOE conpoTHBIIEHHE apMaTyphl Ha pacTsHKEHHE M MOAYJIb YIPYrocTH apmartypsl, MIla;
Ags — TUTOMIAIb CEUCHHS CTANBHOM 060T0UKH, CM%, Ha | CM JUTHHBI TYHHEIIS;
Ry — pacyeTHOe CONPOTHUBJIEHNE CTaNbHOH 0001049KH, NpuHUMaeMoe o CHull 11-23-81, MIla;
K, — k03 duimenT yaenpHoro ormopa rpynra, H/em?;
0 — IUIOTHOCTH TPYHTA, KI/CM”;
Yer Ynr Yic — KO3 (DUITMEHTHI, IPUHIMAaeMBbIE COTJIACHO 1. 6.3.
Ecmu o popmynam (2) win (3) As < 0 (T. e. pacueTHOH apMaTypbl He TpeOyeTCs U BHYTPEHHEE JaBJICHHE BOIBI
MOJTHOCTBIO BOCIIPUHHMMAETCS TPYHTOM), CIIEAyeT NPUHUMAaTh 3HAa4eHHe A; M0 MHUHHMAIFHOMY IPOLEHTY
apMUpPOBaHUs coriacHo 1. 4.19.

3. Pacuet cTaqbHBIX 000/109¢K KOMOMHIPOBAHHBIX 00/1€JIOK ¢ HAPYKHBIM MOHOJIMTHBLIM G€TOHOM

3.1. Mapku cTanu Ui CTaJIbHBIX 000JI0YeK M KOJIEIl )KeCTKOCTH CIIeAyeT IPUHUMATH 110 Taou. 1.

Ta6numa 1
Tonmuna Kareropus cranu npu pacueTHOH
Mapka T'OCT wunu JINCTOBOTO temneparype t, °C
cTanu TY mpokara, | t>-40 | -40>t>-50 -50>t>-65
MM

BCr3I'nc I'OCT 380-71 10-30 5 - -
18T'mc I'OCT 23570-79 10-30 + - -
09I 2 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 I'OCT 19282-73 10-60 12 13 15
10XCH/ I'OCT 19282-73 10-40 12 13 15

IMpumevanus: 1. 3Hak “+” 03HaYaeT, 4YTO KATETOPHIO CTANN M TPeOOBAHMUS K HeH yKa3bIBaTh B
IIPOEKTE HE CIelyeT; 3HaK “—* 03HayaeT, 4TO JAHHYI0 MapKy CTald NP YKa3aHHOH pacyeTHOU
TeMIeparype NPUMEHSTh He CIIeAyeT.

2. Ilpu HagjexalieM TeXHHKO-3KOHOMHYECKOM OOOCHOBaHHH JOIYCKAeTCsl MPUMEHSThH CTajlb
JIPYTHX MapokK.

3.2. CrampHBle O0OOJIOYKH CIIEAYET PACCUNTHIBATHG HA ACWCTBHE BHYTPEHHETO AaBICHHS BOABI B TYHHEIE,
Hapy>KHOTO [aBIICHHSl TOA3EMHBIX BOJ, pacTBopa (IIpHM IEMEHTAIMK) M CBEXEYJI0KEHHOr0 OETOHA C Y4eTOM
TEMIIEpaTYPHBIX BO3JECHCTBHH, a TAK)KE Ha JICHCTBIE COOCTBEHHOTO Beca M Harpy30K OT MEXaHU3MOB IIPU MOHTaXe
obonouku. [Ipu pacuere cTanbHBIX 000J104€K ASHCTBHE TOPHOTO JABICHHS HE yUUTHIBACTCS.

KoaddummeHT HaaeKHOCTH MO HArpy3ke Vi KO3(DQPHUIMCHT HAIC)KHOCTU 10 HA3HAYCHUIO COOPYKCHHS Y, H
koo urmeHT ycnoBuii paboTh Y, CIeAyeT IPHHUMATE COTIIACHO TpeOoBaHMsIM M. 5.8 1 6.3.

[Mpumeuanue. 3HaueHne Kod(hPHUIUEHTA YCIOBUH PabOTHI Y, NPUBEICHBI JUIS pacyeTa CTaJIbHBIX 000JI0YeK
0e3 y4yera MECTHBIX HalpsDKCHUH.

3.3. Pacuer Ha OPOYHOCTH CTAJIbHBIX 000J104€EK CJICAYCT BBIIIOJIHATH 11O (bopMyne

R
Joi —oyo, +os <1 (4)

Yn
TIPH TOM HEOOXOIUMO COOIIOIaTh yCIOBHS:
R R
Gy < Ve ; GZS—YC ,
Yn Yn

TO€ Oy, O; — HOPMAJIBHBIC HAIPSXKEHUS COOTBETCTBEHHO B ITOTIEPEYHOM U IPOAOJIBHOM CEYECHUAX 060JIO‘IKI/I, MHa,



R — pacuerHoe comporusienue, MIla, npuHuMaemMoe npu pacyeTax Ha BHYTPEHHEE JIaBJICHHE C yYETOM

Ry
OTIIOpa IPyHTa PABHBIM —— , @ IPH PacueTax Ha BHYTPEHHEE NaBIeHUE O€3 ydeTa OTIopa TPYHTa U Ha
Yu

Hapy’KHOE JaBlieHHe — Ry;
Rus Ry — pacueTHble CONpOTHUBIIEHUS CTalUd PACTSDKEHHUIO, CXaTuio, u3rulOy, Mlla, COOTBETCTBEHHO IIO
BPEMEHHOMY COIIPOTHBIICHHIO U T10 MpeAeTy TeKydecTH, npuauMaemsbie mo CHull 11-23-81;
Yu — K0d(pUIMEHT HAIEKHOCTH IS IJIEMEHTOB KOHCTPYKIMH, PACCUMTHIBAEMBIX HA MPOYHOCTH I10

BPEMEHHOMY COIPOTHBIICHHIO, PaBHBIN 1,3.
3.4. HopmanipHOE HanpsbkeHne oz, MIla, B IpOJONBHBIX CEYEHUSIX 000JIOUKH OT BHYTPEHHEI'O JaBJICHUS BOJIBI

CIIeITyeT ONPENeNsTh Mo GopMyIam:
_ _ Pwilm +ar Kor )
L 443310 1Ky, |
IZI€ Pwi — PACUETHOE BHYTpEHHEE naBieHue Boabl, MIla;
I'm — CPESAHUN paryc 000JIOUKH, CM;
t — ToNmMHA CTEHKN 000JIOYKH, CM;
ar — pacUeTHBIN PaIHaATIbHBIN 3a30p MEKIY 000JIOUYKOH 1 OETOHOM, CM;
Kor — TIpHBeIeHHbI K03((HUIMEHT yAeTbHOro oTiopa rpyHTa, H/cM®, onpenensemsiii o hopmyre
SN S— (6)
L ln ri + L
E b m Ko
I, — HapYXKHBII paguyc O6ETOHHOI 000WMBI, CM;
E, — Monyne ynpyroctu 6erona, MIla;
0) MpU OTCYTCTBHH OTIIOPA TPYHTA HIIH TIPH

Kor =

A 5 433.1076 Pilm
Im t
Gz = Puafin (7)

t
3.5. PacueTHBIi paanaibHEIA 3230p MEXITy 000JI0YKOM U OETOHOM 4y, CM, CIEIyeT OMPEICIIATh 0 PopMyIIe

ar=an T ap t+ag, (8)

TA€ ar, 8z, 8r3 — COCTABIISIIOLIME PAAUATBHOTO 3a30pa COOTBETCTBEHHO OT TeMIIEPaTypPHBIX BO3JEUCTBUM, yCaJKU

0eToHa U IOI3y4ecTy IPYHTA, CM.
CocTaBinsIonyIo 3a30pa OT TeMIepaTypHbBIX BO3ACHCTBHUH 81 CIIETYET ONpENeIsiTh N0 GopMyIe

ary = 15,6'1076rm(tma>< - tmin), (9)

r1e tyax — HANOOMBIIAS TEMIIepaTypa B TYHHEIIE IIPH 3all0THUTEIbHOI nemenTanu, °C;

tmin — MUHMMaJIbHAs TEMIIEpaTypa BOABI HJIH BO3yXa B TyHHee, °C.
CocraBnstomue 3a3opa OT ycagku OeTOHa &y, M IOIA3Y4eCTH TIPyHTa 8,3, OIpelelseMble IO JaHHBIM

WCCIIEIOBAaHUH, CIIEAYeT YIUTHIBATh TOJIBKO ITPH pacueTe Ha 0COoOble COYETaHHs Harpy30K.
Jnst mpeBapuTeNbHBIX PACUETOB JOMYCKAETCS] TPUHUMATD

a, = 3-10ry,. (10)
3.6. HopMam)Hoe HAIpSAXKCHUC G MHa, B IPOJOJIbHBIX CCYCHUAX 060.1'[0‘11(1/[ OT HApY>KHOT'0 JaBJICHUA CICAYCT
OTIpeNeNsTh o GopMyIie
f
= Prelm (11)

9 ’
‘ t

TIE Pwe — PaCU€THOE HapyxHOe JaByienne Mlla.
3.7. HopmansHoe HanpspkeHue, MIla, B IONepeYHOM CEYCHUU 000JI0UYKY CICIYET ONPEIEeIIATh:

OT TeMITepPaTypHBIX BO3JAEHCTBUI — IO popMyIie

ox = —2,521, (12)
rae ty — pacueTHslii nepenan Temmneparyp, °C;

OT CTECHEHHUsI IoTIepevHon geopmarun — 1o Gopmyire
(13)

Ox2 = 0130->(1

3.8. PacuerHsle nepemnan Temieparyp ty ciexyer onpenensiTe o GopMyiiam:



MIPH MOBLIIEHUH TEMIIEPATYPHI
td = tmax - tb,min.
IIpHU IIOHMKCHUH TEMIICPATYPhI

tg = tmin — tb,maxs

(14)

(15)

1€ tnaxs tmin — COOTBETCTBEHHO HAMOOJIBIIIAS U HAUMEHBIIIAS TEMIICpaTypa BOJbI WIIH BO3AyXa B TyHHene, °C;
th, max» thmin — COOTBETCTBEHHO HaMOOJbINAsl U HAUMEHBINAs TEMIIEpaTypa 000JIOYKH B MEPHOA 0OETOHUPOBAHUS,

°C.

3.9. MecTHBIe HaNpsHKCHHS, BO3HUKAIONINE B CTAIBHOW 000J0YKe y pedep >KeCTKOCTH, a TakkKe B MecTax
nepesoMa, 00pa3yronmx o yrioM He 6osee 10°, 1omyckaeTcst He YYUTHIBATS.
3.10. Pacder Ha yCTOMYMBOCTH CTaJbHOM OOOJIOUKH P ACHCTBUH HAPY)KHOTO JAaBIECHUS pye, MIla, cnemyer

BBINOJIHATS 110 hopmyIte

Pre< YcPer ,
Yn
TJI€ O — KpUTHUYECKOE HapyskHOe NaBieHue, MIla;

& — KoapPUIHIEHT, TPUHUMAEMBIA 110 Ta0I. 2.

(16)

Tab6muna 2

Dot Tl R, 05 0,75 1 15

£ 1 0,9 0,8 0,6

0,5 0,4

r
IIpu Pam > 2,5 cnexyer NIpUHUMATD

yo
Ryt
Pcr&z ry )

m

rae R,, — HopMaTHBHBIN Npesen TeKyuecTn cTanu, MlIla.

|
3.11. KpuTtnueckoe Hapy»KHOE JaBICHHE TPU OTCYTCTBHH KOJIEIl )KECTKOCTH U pu — > 2 (rae | — paccrosiaue

fm

MEXIy KOJBIAMH, CM) CIeAyeT OIpenenuTs rpaduuecku mo uepr. 2. Paspemaercs Takke B 3TOM Clydae
BBIMOJHATh pacyeT Ha yCTOMYMBOCTH 10 CTaHAAPTHBIM IporpaMMaM Ha OBM.

3,0 1 Por, MIla
T
[T
55 Ryn=230MIla (2300krc/cum 2)
2,0 NG
15
i ar/rm-104=0
23610
1,0
0,5 K
NN
0,0 \!!
%pgg%ggﬁrm/t,CM

4,0

3,5

3,0

2,5

- Pa, Mlla

T
T
T
HR =3 10MTIa (3100xrc/cum 2)

T
©
BN
=
=
—
S
iy
(=)

re

H
rw/t, cM



4,0 1rp Por, Mlla
A
EIRIRERNAN
T
3,5 MR yr=450MITa (4500krc/cm 2)
3,0
25 4
20 {8
ar/Tm-104=0
1,5 [T i /2/3610
1,0 i
X ¥
0,5 H
1 ;
0,0 FHHHHH
S 0 § 6 % E § l§ Im/t, cM

UYeprt. 2. I'paduk 3aBHCHMOCTH KPUTHIECKOTO HAPY>KHOTO JABICHUS Ocr 0T20THOCI/ITCJ'ILHOI7I TOJIIHHEI CTEHKH I'y/t [R,,, —
HOPMAaTHBHOE CONPOTHBIICHHE IO Mpe/ielly TeKyuecTn cTanu, MIIa (kre/cM®); a, — pacdeTHBIH paJualibHBIi 3a30p MEXKIY
CTEHKO# 000I0YKH U OETOHOM, CM; Iy, — CPEIHUH pafuyc 000I0UKH, CM; I — TONIINHA CTEHKH 000JI0UKH, CM]

3.12. Kputuueckoe HapyXHOE€ JaBl€HUE O, MIla, Mpu HaMU4UMK KOJIEL >KECTKOCTH CIEAYET OINMpenessaTh IO
dopmymam:
3

per = 092E; tT(rLj : mpu 0,5 < tT <2; (17)
m

t] 1 t)? 2 |
P =Es— -+ 0,092(—] n&,(l + —j mpu — < 0,5, (18)
m | Nnym 'm m m
rne Es — moxyns ynpyroctu cramu, MI1a,

Ny — YUCIO BOJIH, OOPa3yIOMIMXCS TPH CMATHU OOOJOYKH, IMOJOMpacMoe TaKUM 00pa3oM, YTOOBI MOIYYUTH
MUHHAMAaJIbHOE 3HAUYEHHE L,

Nl :
W
m =1+(_j |
ﬂ:rm
3.13. Kompma >KECTKOCTH HAIJICKUT IIPOCKTHPOBATh MHHHUMAIFHOTO TMOMEPEYHOTO CEUeHHs C IIeNBI0
yMCHBH_IeHI/IH ra6apm013 BBIJIOMKH.

Pekomennyercss mpelycMaTpuBaTh AaHKEPOBKY KOJICI[ JKECTKOCTH B OcToHe. B ciaydyae HEBO3MOXKHOCTH
aHKEPOBKH PacyeT KOIbI[A KECTKOCTH MPSIMOYTOIBHOTO MOTIEPEYHOTO CEUCHUS CIICIyeT IIPOU3BOIUTE O (hopMyIie

Yn%[l+¥x)+&;al’xﬁ|§y, (19)
C r

rac tr — TOJIIIIMHA KOJIbIAa )XCCTKOCTH, CM,;
yr — PpacCTOAHUE OT LEHTPA TSHKECTU CEYCHUA KOJIbIIA 10 Hanboee YAQJIEHHOTO BOJIOKHA, CM;
X — KOS(l)(i)I/IHI/IeHT, OHpeZ[eJ'IHeMLIﬁ 1o 49epT. 3 B 3aBUCUMOCTH OT 3HAUYCHUS BEJIUYLH:

Iy

Prel = Y nPue 3 ;
t J
v¢Es 0,092() +
m Iy |
a 8
el =———————
a, + Puelcrmly n
Y cEsAr

I, Ar, Jr — COOTBETCTBEHHO pamuycC IEHTPaJIbHON OCH, CM, ILIOMIA[b, cM%, U MOMEHT WHEPIIUH TOMEPEIHOTO
CEUYEHHUS KOJIbIIA C IIPUCOEAMHEHHBIM MOSCKOM MIHHOM |y = 1,56 /It + 1, , CM4;

a, = 0,0025r, — HayasIpHOE OTCTYIICHHE PaAnyca KOJIbLa OT TEOPETUIECKOTO.
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UYepr. 3. I'paduk 3aBucuMOCTH KOI(DGHUINECHTA ¥ OT Prej IPH g = CONSt
TIpunoxenue 2

O6s3arenpHOE
Pacuer 061e10K TyHHENEH IO PEAETBHBIM COCTOSHUSIM BTOPOM TPYTIIIEI
1. PacyeT 0eTOHHBIX M KeJIe300eTOHHBIX 00/1e/10K MPOU3BOJIbHOI0 OYePTAHUA

Pacuer crnemyer BBIIONHATH HA OCHOBHOE COYETAHHE HOPMATHBHBIX Harpy30K B COOTBETCTBHHM C pa3ll. 5 U 6 C
y4eToM K03 PHIHUEHTa OTIIOpa IPYHTA, JKECTKOCTh CCUCHHS IPUHUMAETCS COTJIacHO 1. 6.12.

[To nomyueHHBIM ycunusM (M3rHOAIONIMHA MOMEHT M HOpPMallbHasl CHJla) HEOOXOJIUMO BBINOJHHUTH PacdeT Io
00pa30BaHUIO U PACKPBITHIO TPEIINH.

TpemmHOCTOWKIE OOIENKH, MPOSKTUPYEMbIe sl YCIOBWH, oTBedarommx M. 4.16, cremyer mpoBepsTh IO
oOpasoBanuio TpemuH cornacao CHull I11-56-77.

Herpemmnocroiikue 00A€IKH JOJKHBI PACCUUTHIBATHCS MO PACKPBITUIO TPEUIMH cOrlacHO pasa. 4 u 5
HACTOSIIIErO NPUIIOKEHUSL.

2. PacueT mo 00pa30BaHMIO TPeIIUH 0ETOHHBIX M JKeJIe300eTOHHBIX 00/1e10K HANIOPHBIX TYHHeJIell KpyroBoro
0YepTaHUs HA HAYAJIBHBIX CTAAMAX NPOEKTHPOBAHHUS

Ha wnagampHOW CTamum TPOEKTHUPOBAHMSA pacdeT MO OOPa30BaHUIO TPEIIWH TPEUIMHOCTOHKUX OOHETIOK,
MPOCKTUPYEMBIX JJIsl YCJIOBHMH, oTBewarommx 1. 4.16, nomyckaercsi BbIMONHATH 1o ¢opmynam (1) u (2),
o0ecrevnBaroM TPEIIUHOCTOWKOCTh TPH AEHCTBUU BHYTPEHHETO JIaBIICHHSI.

Tonmmuny o6aemnxu hy, cM, cieayer BEIYHCIATH 10 GopMyIam:

npu ko3(hHIHenTe yaenpHOro otopa rpyata K, < 2000 H/cm®

L (ﬂ _ ﬁ] |
1+ 30p \ycRpn  Ex
Rbtn

r€ Pwin — HOPMAaTUBHOE BHYTPEHHEE JlaBiieHue Boibl, MIla;

Ey — Monynb ynpyroctu Matepuaia o0esku, mpuHuMaeMblid pasHbM 0,7 Ep, MI1a;

Rpth — HOpMaTHBHOE CONPOTHBIICHHE MaTepraia 00eKH Ha pacTsbkeHue, npuHuMaemoe o CHull 2.03.01-84 B
COOTBETCTBHUU ¢ KitaccoM OeroHa, MI]a;

| — K03 pHUIIMEHT apMUPOBAHUSI CCUCHUS;

B CITaGOTPEIHHOBATHIX TpyHTaX rpH K, > 2000 H/em®

1)

i Pwin — Ko
hk _ I(pvvm - 8) ’ (2)
chbm(l +H] +Koe
Rbtn

rae €= 0,25-10* y.Rpy 1g (0,05K, + 10).

3. Pacyer no 00pa3oBaHuIO TPEIIMH (HA TPEUIMHOCTOHKOCTD) 00/1€/10K U3 HAOPBI3r-0eTOHA HA BHELIHee
JaBJjeHue



Tonmuuy Hecymmx 06aenok u3 HabpbI3r-6eToHa hy, M, ciienyeT onpenensaTe o GopmyJie

Jgzn + Pwe 3)
Y cRotn l
In€ Qgn — HOpPMAaTHBHAs BENMYMHA BEPTHKAIbHOINO ropHoro paasneHus (m. 5.12), MIla. Ilpu cnenuansHOM
00OCHOBaHHMHM JIOMYCKAETCsl ONPENENsiTh TOPHOE IaBJICHUE U3 YCIOBUS 00beMa BO3MOXKHOI'O BbIBajia
MEXIy aHKepaMH;
Pwe — OCTATOYHOE THIPOCTATHYECKOE MaBICHHE BOABI C YYETOM CHIDKEHHMS YPOBHS NOI3EMHBIX BOJ
JPEHaXHBIMU WM APYTUMH Meponpustusimu, Mlla;
Rptn — HOPMaTHBHOE COIPOTHUBIICHHE HAOpPHI3r-0ETOHA HA OCEBOE PACTSDKEHUE NPH MPOEKTHOM Kilacce OeToHa,
OTpeIesIeMOM IO MPOYHOCTH Ha pactsokerue (mo CHull 2.03.01-84), MIla;
% — KoddduuueHT ycmowii pabOTHI, NMPUHUMAEMBI pPaBHBIM [UII apMHpPOBAaHHOW obOmenku — 1, s
HeapmupoBaHHo# — 0,6;
a — 1ar aHKepoB B MPOAOJIFHOM U TIOTIEPEYHOM HAIpPaBJICHHUSX, IPUHIMAEMbIii HANMEHBIINM (HO He MeHee |
M) UCXOJIS M3 yCIOBHH:
a) 00pa3oBaHUs TPYHTOBOTO CBOJIa — IO (hopMyJie
a=1 — Kb_GqZ (1, + b)
a a : (4)
C
rae la = hgp + lgp — HA aHKEpOB, M;
g1 — rTyOnHA HapyIIEeHHOH 30HBI, M (1. 5.12);
|1 — TIIyOuHa 3a1enKn aHKepOoB 3a MPe/eNbl HapyIIeHHO 30HbI, TpUHIMaeMast paBHoit 0,5 — 0,7 M;
b — mposer BepaboTKH, M;
¢ — CleIUIeHUE TPyHTa, NIPUHUMAEMOE 110 JaHHBIM HaTypHBIX HCCIIEJOBAHUIL; s IPEIBAPUTEIBHBIX
pacueroB gonyckaercst mpunumMath ¢ = 0,03f, MI1a;
k, — xoad¢urment, pasusii 0,2 — 0,25 mis Beipabotok I ¢opmer ceuenws u 0,25 — 0,3 — s
ocTaJIbHBIX (OpM cedeHus (cM. uepT. 1);
0) YCTOIYMBOCTH TPYHTOB MEXAY aHKEpaMH — IO popMyJie

hk =0,35a

. I, | ¢

== = )
3\G,,

B) MPOYHOCTH 3aKPEIUICHHS aHKepa — 1o popMyJie

a= & , (6)
pghg

rne N, — Hecymas CrlocoOHOCTh aHKepa, paBHas /sl JKeJIe300€TOHHBIX aHKEPOB MPOYHOCTU CTEPXKHSI aHKepa Ha
Ppas3peIB, I ocTadbHEIX aHKepoB — 80—100 xH.

4. Pacuer INUPUHDBI PACKPLITUA TPEIUH U 0OETOHHBIX oﬁne.mcax HAMOPHbIX TyHHeJ’[efl KpPYroBoro ouepranust

[lupuHa packpeITUS TPEIIUH 8cre, MM, B OCTOHHBIX 00JENIKaX TyHHENS, MPEIyCMAaTPUBAEMBIX B OJHOPOIHBIX
TPEUIMHOBATHIX TPYHTAX WM JPYTHX MPYHTaX, YKPEIUICHHBIX [IEeMEHTaIMEeH, J0KHA OIPEeNsAThCs 0 popMyJe

_ Pwi

acrc_loooccrc livm , (7
0

e Core = 0,28+ 625% <1

(o)

(M3menennas pegaxkuus, [lonmpaska 2003 r.)
5. PacueT LIMPHHBI PACKPBITHS TPELIHH B JKeJ1€300€e TOHHBIX 00/1eJIKaX HATIOPHBIX H §e3HANOPHBIX TyHHeJIel

[IupuHy pacKpbITHA TPEIIWUH 8cre, MM, B JKEJIE300€TOHHBIX OOAENKAaX HAMOPHBIX M OE3HANOPHBIX TyHHENCH
CJIeyeT pacCYUTHIBATH IO GopMyIie

e = o 77774 - 1000 (®)

S



rae o — K03(QQUIUECHT, YUYNTHIBAIOIINN BIMSHUAEC TPEIIMHOBATOCTU CKAIBHOTO TPYHTA, CIOKEHHOTO W3 OJOKOB, U
HNPUHUMAEMBII B 3aBUCUMOCTH OT MOAYJs TpemuHoBaTocTd My:a =1 npu Mq=5; a =2 npu My<1. B
unTepsane 1 < My < 5 3HaueHUs g MPUHUMAIOTCS 110 MHTEPMONALINH;

f — x03hduLneHT, MPUHUMAEMbIi JJIsi HEHTPAIbHO- U BHELEHTPEHHO PACTSIHYTHIX 3JEeMEeHTOB — 1,2, uis
BHCUCHTPCHHO CXXATbIX U I/I3FI/I6aeMI)IX DJICMEHTOB — 1,

1 — k03(hGUIKEHT, TPUHUMACMbIH PaBHBIM TPH CTEP)KHEBOW apMarype MepHOANYEcKOro mpoduist — 1, npu
riaakoi apmarype — 1,4,

O — HallpsDKEHHE B PACTIHYTON apMaType 0e3 ydeTra COIpOTUBIICHUS OETOHA pacTIHYTOMH 30HKI ceueHus, MI]a;

Oy, — HayaJbHOE DACTATUBAIOLICE HANpsDKEHHE B apMarype OT HaOyxaHusi OeToHa: Ui KOHCTPYKIIHH,
HAXOJSAIINXCS B BOJIE, Oy, = 20 MIa; 1 KOHCTPYKITHIA, TOABEPKCHHBIX JUTUTEIIEHOMY BBICBIXaHHIO, B TOM
YHCIIe BO BPEMsI CTPOUTENCTBA, Ty, = 0;

[ — KO3(pOUIHEHT apMHUPOBAHUS CCUCHISI, IPUHUMACMEIA PaBHBIM |l = o HO He Oomee 0,02 (3mech As —

HeoOXoquMasl TUIOIIAAb CEYCHHS apMaTypbl, ONMpPEACIIAIOoNnas COIIaCHO 00s3aTeIbHOMY NPHIOKECHHUIO 1
WA IpUHIMaeMasi B COOTBETCTBHH C 1I. 4.19);

d — nnameTtp cTepKHEH apMaTypBI, MM.

Hampsbkenus B pacTsiHyTOl apMarype o, MIla, cnenyer onpeneiars no gpopmynam:

IUTsl U3TUOAEMBIX 3JIEMEHTOB

Mn

Os = ’ (9)
Asz

JUTA IEHTPAJIbHO PACTAHYTBIX 3JICMCHTOB
N

o= —2, (10)
As

JJIs BHeI_[eHTpeHHO paCTﬂHYTLIX nu BHeLIeHTpeHHO CXKaTBhIX DJICMCHTOB HpI/I 6OJII>I.HI/IX 3KCH€HTpI/ICI/ITeTaX
N n et i z

L CESN (11)

Asz

IUIsl BHELICHTPCHHO PACTSHYTBIX 3JIEMEHTOB IIPH MAJBIX KCICHTPHCHTETAX:
Jutsi OoJiee pacTsSHYTON apMaTyphl

As(ho —ac)

JUTSL MEHEE PACTSHYTON apMaTyphl

Gg = L , (13)
As(ho —ac)

rae Mp, N, — HOpMaTHBHBIE W3rHOAIOUIMA MOMEHT W MPOJOJbHOE YCHIIME, OIpeleisieMble B COOTBETCTBUHU C
00s13aTeNbHBIM MpUIokKeHreM 1 (M0 CTaHAapPTHBIM IPOTPaMMaMm);
Z — TIJIeY0 BHYTPEHHEN Maphl CUIT, IPHHAMAEMOE 10 Pe3yJIbTaTaM pacyeTa CeYeHus Ha MIPOYHOCTE;
h, — pabouas BbICOTa CeUCHUS;
e — PACCTOSHUE OT LIEHTPA TSHKECTH TUIOIIAIN CEYEHHs] PACTAHYTOM apMaTyphl 10 MPOJOILHOM crtbl Ny;
€. — PaCcCTOSHHE OT IIEHTPA TAKECTH TUIOIIAAN CEUCHUS CKATON apMaTyphl 0 MTPOI0ILHOM cuibl Ny,
OrmpezienseMas pacyeToM IMUPHHA PACKPBITHS TPEIWH J0JKHA OBITH He 00Jiee BEMUYMH, IIPUBEICHHBIX B Ta0Jl.
7.

IMpumeuanue. B ¢popmyrne (11) 3nHak "+" npuHMMaeTCs NMpU BHELEHTPEHHOM PAaCTSKEHHH, 3HaK "—"' — mpu
BHELICHTPEHHOM CJKaTUM.

IIpunoxenue 3

O0s3aTenpHOe
Pacqu BCIIMYHNHBI q)HJ'II:TpaHI/IOHHOFO pacxona BOJAbBI U3 HaHOpHOFO TYHHCJ'H[

1. JlomycTUMOCTbh BeJIMUMHBI (DUIBTPALIMOHHOTO pacxonxa Boxabl Q, yi/c-cM, oTHeceHHoro k 10 M pasHocTH
BHYTPEHHET0 U BHEILIHETO HATIOPOB BOJIbI, HA/IJIOKHUT ONPEACIISATH 110 hopmylie

1
Q= he 1

- + P
kcrcncrc kM f

< Qagm27le -1077 1)



e Kere — KOO(HIHEHT BOIOMPOHUIIAEMOCTH TPEIIHH B 001enKe (Pacxoa BOIBI, cM/C depe3 | M TPEIHHBI, MpH
rpaJleHTe HATIopa, PABHOM 1), onpenenseMsblii o GopMyJe

3.
kcrc = dgrc (2)
N . 27 81 |
N¢rc — KOJMYECTBO TPEIIUH B 00/1eNIKe: OETOHHOM — Nere = 0,0628r,; sxene300eToHHOM — Ngre = —
M — K03 PUITHEHT apMUPOBAHUS CEUCHUS 00 ICIIKH;
d — nuamerp apmMatypsl, cM™;
r. — Hapy>kKHBIH pagnyc 00JeNKH, CM;
k — xoaddunment GpunbTpanmu rpyHTa, cm/c;
M¢ — Momynp (OPMBI, XapaKTepPH3YIOIIUIl TeOMETPUYECKOS COOTHOIICHHE MEXIY OSJIEMEHTaMH 30HbBI
(UIBTpany U OTIpeneNsIieMblii o (hopMyJie
2n
My = ; 3)
r'e
In—

e
If — paguyc obaacTi (UIbTPALUH, TPUHHUMAEMBIEC 110 ONBITHBIM AAaHHBIM, & TMPH MX OTCYTCTBHU — PaBHBIM
JIBOMHOI IiTyOHMHE 3a710)KEHHS TYHHES, CM;

Qadm — JOTMyCKaeMasl BeIHIHHA (GUIBTPALMOHHOTO PacXojia BOJbI, OTHECCHHAS K eIMHUIIE Pa3HOCTH BHYTPEHHETO
1 HapyXHOTO JaBJEHUII M omlpenensieMass HA OCHOBAaHMM TEXHHUKO-?KOHOMHUYECKHMX pacdeToB. s
TpeIBAPHUTENBHBIX PACUCTOB JONYCKACTCS IPUHUMATh: Qqaqm = 1 71/c Ha 1000 M? TOBEPXHOCTH TyHHENIS HA
kaxkasle 10 M pa3HOCTH HAOPOB — MPU PA3HOCTH BHYTPEHHETO U HapyxHoro Hamopos 100 M u MeHee;
Qaam OT 0,3 10 0,5 1/c Ha 1000 M? TOBEPXHOCTHU TYHHENsI Ha Kaxable 10 M pa3HOCTH HANOpPOB — MpHU
Pa3HOCTH BHYTPEHHETO M HAPY>KHOTO HAanopoB cBeime 100 M.

2. AGCOIOTHYIO BEIMYMHY (HUIBTPAIMOHHOIO PAacXoa BOABI U3 TyHHENS Qaps, J/C, CIEOYET ONPENeNiTh IO
¢dopmyie

QI(Hi —He) s

Qabs 10 ’ ( )
rae | — mnuna TyHHENS, CM.

3. Jinst cHwxeHHs (GUIBTPALIMOHHOTO pacxojia BOJBI M3 TYHHENS CJeAyeT MpeayCMaTpUBaTh IPHUMEHEHHUE
CHEIMAIbHBIX MOKPBITHH HAa OCHOBE MOJUMEPHBIX BSXKYUIUX MAaTEPUANIOB, YKPEIUTEIbHYIO [IEMEHTALUIO U ApYyTHUE
KOHCTPYKTHBHBIE MEPONPUSITHS.

TIpunoxenue 4

CripaBo4Hoe
OcHoBHbIe OyKBEHHbIE 0003HAUCHUS

OcCHOBHBIE XapaKTePUCTUKH IPYHTOB

f — koapunment kperoctu;

K — xoaddunment ormnopa;

Ko — k03¢ ¢pHUImenT yaensHoro oTropa;

Eq — Monyns nedopmanuu;

v— ko3¢ dunment [lyaccona;

@ — Ka)XyLIHics yroj BHYTPSHHET0 TPeHUS;

C — CLCIJICHHUE I'PYHTA,

0 — IIIOTHOCTh TPYHTA;

Mg — MOyJTb TPEIITMHOBATOCTH;

Jqzn — HOPMATHBHOE BEPTHKAIIBHOE TOPHOE IaBIICHHE;
Jgxn — HOPMATHBHOE FOPU3OHTAIILHOE TOPHOE [aBIICHUE;
hq — BBICOTa CBOZA OOpYIIEHNS;

by — mponer cBozna obpymIeHus;

hq1 — r1yOnHa HapyIIEHHOH 30HbI;

hg, — BBICOTA TONIIYM TPYHTA HAJl TyHHEIIEM.

Harpy3ku u Bo31eiicTBUS, YCUJIMS OT HUX

My, N, — HopMaTHBHBIC H3THOAOIIIIT MOMEHT W HOpMaJIbHasl CHJIA;
H; — BHyTpeHHU HATIOp BOJIbI;

He — Hamop moI3eMHBIX BOJ;

He1 — rapaHTUpOBaHHbII HAIIOP MO3EMHBIX BOJ;



Pwi — pacdeTHOE BHYTpEHHEE JIaBJICHUE BOIBI;
Pwin — HOPMAaTUBHOE BHYTPEHHEE J1aBJICHUE BOJBI.

XapakTepucTHKa MaTepPHAIOB

Ex — Moxynb yripyroctu o01enku;

E, — Monyms ynpyroctu OeToHa;

Es — Monyns ynpyroctu apmMartypsl,

Rst — pacueTHOE CONPOTHBIIEHUE apMaTYPhl PACTIKECHUIO;

Ryn — HOPMaTHBHOE CONPOTUBIIECHHUE IO IPEAETY TEKYUECTH CTalH;

Ru, Ry — pacyeTHoe conpoTHBIEHHME CTalbHOW OOOJIOYKM PACTSHKEHUIO,
BPEMECHHOMY COIIPOTUBJICHUIO U TPEACTY TECKYUCCTHU,

Rptn — HOpMaTHBHOE CONPOTHBIICHNE OETOHA PaCTSHKEHHIO;

Rpt — pacyeTHOE CONPOTUBIICHUE HAOPHI3T-0ETOHA OCEBOMY PACTSIKEHHUIO;

Ras — pac4eTHOE CONPOTUBIICHUE PACTSDKCHHUIO CTEPIKHS aHKepa.

I'eomeTpuyeckne XapaKTepUCTHKH

h — BbicoTa BeIpabOTKH;

b — mponet BrIpaboOTKH;

hy — TonmmHa 00HeTKH;

t, — TONIIMHA TOKPHITHS HAOPHI3r-0eTOHA;
I — BHYTpPEHHUH panuyc o0eKy;

le — HAPY)KHBIH paguyc 00aemKHy;

I'm — CpeIHHI pagryc 000JI0UKY;

t — ToaIMHA CTabHOM 000JI0YUKHY;

As — TUTOIAAb CEUEHHs apMaTyphl;

h, — paboyas BbICOTa CCUCHUS;

CXKaTHuw u I/I3FH6y COOTBCTCTBCHHO IIO

ac — PacCTOSIHME OT PaBHOJCHCTBYIOIICH yCHIIMI B C)KaTOM apMarype 70 OirKaiIeil rpaHn cedeHus;
€, O¢ — pacCTOSTHUE OT IIEHTPa TSHKECTH IUIOMAAN CEUCHHUSI COOTBETCTBEHHO PACTAHYTOH M CXXATOW apMaTypsl A0

IIPOJOJIbHOM CHJIBL;
1 — K03 (DUITMEHT apMUPOBAHUS CCUCHUS;
d — muamerp ankepa
Ass — TIJIOIIAb CEYSHMS CTATBLHOM 000IOUKH.

Koa¢pununentoi

% — K03 GHUIMEHT HAIEKHOCTH M0 Harpy3Kam;

7 — K03 (DUIIUECHT HAaISKHOCTH 110 HA3HAYCHHIO COOPYIKCHHUS,
%c — KO3 OHUIMEHT coueTaHN Harpy30K;

% — K03 GULUEHT YCIIOBUH paboThI.

IIpunoxenue 5

CripaBoyHoe

®opmynsl B enraAnax cucreMbl MKI'CC

K ocHOBHOMY TEKCTY:

Jazn = g 1)
(31eCh ¥— 0OBeMHbIH Bec rpyHTa, TC/M°);

Yoz = BNqu; (2)
oo = 7(Ng + 0,5h) tg°(45° ~ 2.); 3)
Goxn = 0,17h; 4)
Eq = 100K (1 + ). ®)

K o0s13aTenpHOMY IPHITOKEHUIO 1:
> 100K, i Rst ;
reYEsynyic

A = YnYicPuwili AsRy B 100K, 1
Y cRst Rt Es

1)

; )



_ YnYicPawili AxRy _ thzre .

A ; ®)
Y cRst Rt YRt
_ Puwifm +100a; K (5)
z- 5
t+ 4,33 10 rmKOr
1
Kor = ; 6
100, e 1 ©)
—In—+—
Eb rm KO
oy = —25,2ty; (12)
K o6s13aTensHOMY IPHIIOKEHUIO 2:
f i 100K,
he— T (pwm_ j; M
300u \ycRpn  Ex
Rbtn
Ii( pwin — 100K ;&
hy = '(““""300 o) 2
yCRbm(1+ ”) +100K &
Rbtn
rae &= 0,25-10-5y.Ry, 19 (0,5K, + 10);
Pwin
acre = Cerc —— 7
Crc Crc KO ( )
IIe Coe = 028+ 625000 < 1
Ko
Coneprxanue

1. OO01Me MOMOXKEHUS
2. Tpacca u nonepeyHoe ceueHne TyHHEesI
3. Marepuais! 1151 KOHCTPYKIMI TyHHENeH
4. KoHCTpyKIIMU TyHHENEH
OO01re KOHCTPYKTHBHBIE TPeOOBaHUS
Tynuenu 6e3 061emKH
OO0nenxu TyHHEIeH
5. Harpy3ku, BO3IEHCTBUS U UX COYETAHUS
6. OCHOBHBIC TIOJIOKEHUS 110 pacdeTy 00AeTIOK
[punoxenue 1. O6sa3arensHOe. PacueT 06/1eM0K TyHHENEH 1Mo MpeaeIbHBIM COCTOSHUSM IIEPBON TPYIIIHI
1. Pacuer 6eTOHHBIX M )kene300€TOHHBIX 001€I0K IPOU3BOJIBHOTO OYEPTAHHS
2. Pacuer cramexene300ETOHHBIX, JKENE300€TOHHBIX, APMHUPOBAHHBIX  HAOPHI3T-OCTOHHBIX U
KETE30TOPKPETHBIX OOJETIOK HANOpPHBIX TYHHENIEH KPYroBOro OYEpTaHWsA Ha HAYaIbHBIX CTaausIX
MPOEKTUPOBAHUSI
3. Pacuer craibHBIX 000J104eK KOMOMHUPOBAHHBIX 00EJI0K C HApy»KHBIM MOHOJIUTHBIM OETOHOM
[Tpunoxenne 2. O6s3arensHOe. Pacuer 06/1€710K TyHHETEH 110 MTPEEeTbHBIM COCTOSIHUSIM BTOPOH TPYTITTBI
1. PacueT OETOHHBIX U JKeI€300€TOHHBIX 000K MTPONU3BOIEHOTO OUSPTAHHS
2. Pacuer 1o 00pa3oBaHHIO TPEIMH OETOHHBIX H )KEIe300€TOHHBIX 00/IeJIOK HAIIOPHBIX TYHHEJIEH KPyroBOTO
OUYepTaHUs Ha HAYAIBHBIX CTAANIX NPOCKTUPOBAHUS
3. Pacder mo oOpa3oBaHWIO TPEIIWMH (HA TPEHIMHOCTOMKOCTH) OONETOK M3 HAaOpHI3r-OCTOHA Ha BHEIIHEE
JIaBJICHHE
4. PacueT mUPUHBI PACKPBITHS TPELINH B OCTOHHBIX 00A€IKAX HAIIOPHBIX TYHHEJIEH KPyroBOTrO O4epTaHHs
5. Pacder mMPHHBI PACKPBITUS TPELIMH B KEJIE300€TOHHBIX 00/1e/IKaX HAIOPHBIX U OE3HAIOPHBIX TYHHENEH
[punoxenne 3. O6s3arensHoe. Pacyer BeMUMHBI QMIBTPALIMOHHOTO PacXo/1a BOIBI U3 HAIIOPHOTO TYHHEJS
[punoxenne 4. CnpaBouanoe. OCHOBHBIE OyKBEHHBIE 0003HAYCHUS
[punoxenne 5. CnpaBounoe. @opmyiiel B eaunumax cucremsl MKI'CC.



