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T'ocynapcreennsiii komurer CCCP CrpouTensHble HOPMBI M IIPaBHIIa CHullI 2.06.09-88
IO JIeJIaM CTPOUTEINILCTBA TyHnuenu Bsamen
(T"occrpoit CCCP) THAPOTEXHUYECKUE CH 238-73

Hacrosimue HOpPMBI  pacHpOCTPaHAIOTCS Ha MPOEKTHPOBAHWE BHOBb CTPOSIIUXCS W PEKOHCTPYHPYEMBIX
THJPOTEXHUYECKUX TYHHENICH, BXOJASIIMX B COCTaB THAPODJICKTPOCTAHLMUMA, MEIHOPAaTHBHBIX CHCTEM M CHCTEM
BOJJOCHA0KCHUSL.

[Tpu NpoeKTHPOBAaHHMHU APYTHX AHAIOTHYHBIX MO HA3HAUEHHIO MOA3EMHBIX COOPYKEHHUH JOIMYCKAeTCs MOJIb30BATHCS
TpeOOBaHUSIMYU HACTOSIIUX HOPM.

Ilpn npPOEKTUPOBAaHMM THUAPOTEXHUYECKHX TYHHENEH, pacroyiaraeMblX B OCOOBIX YCJOBHSX (B CEHCMHUYECKHX
paiioHaX, B paliOHaxX paclpoOCTPaHEHUs] BEYHOMEP3JbIX TPYHTOB M Jp.), CJEAyeT COONI0JaTh JOMOJHUTENbHbBIC
TpeOOoBaHus, NPEIbIBISIEMbIE K TAKMM TYHHEJSIM COOTBETCTBYIOIMMH HOPMATUBHBIMHU JIOKYMEHTAMH.

OcHoBHbIe OyKBEHHbIE 0003HAYCHUSI U MHACKCHI K HUM, PUHATHIE B HACTOSIIIMX HOpMax cornacHo CT COB 1565-79,
a TaKkxke (HopMyJibl, HAIMCAHKWE KOTOPBIX M3MEHHUJIOCH B CBSI3U C TIEPEBOJIOM B eMHUIIBI MexyHapo Hoit cucremsl (CU),
NIPUBEJICHBI B CIIPABOYHBIX MTPUIIOKEHUSX 4 1 5.

1. OO01He MoI0KEHUS

1.1. Knaccel THIPOTEXHUYECKUX TyHHENEH, BXOJSALIMX B COCTaB COOPYXXEHHM THIPOIEKTPOCTAaHUUN U
MEJMOPATHBHBIX CHCTEM, JOJDKHBI ycTaHaBiuBaThcs B coorBercTBuu co CHull I1-50-74. Kiacchl rHapOTEeXHIYECKIX
TyHHEJEH, peJHa3HauYeHHBIX JUI CUCTEM BOJOCHAOXEHHUs, JOJDKHBI COOTBETCTBOBATh KaTETOPHSAM HAJEKHOCTH I10/1a91
BobI, yctaHapnuBaeMbiM CHull 2.04.02-84.

1.2. B 3aBUCMMOCTH OT Ha3HAUYEHHS THIPOTEXHUUECKHE TYHHENN ITOIPA3eISIFOTCS Ha:

OCHOBHBIC, IIPEAHA3HAYCHHBIE JUI IIOCTOSHHOTO IIPOITyCKa BOJBI TPH OKCIUIyaTaldM THAPOICKTPOCTAHIINH,
MEJIMOPAaTHBHBIX CHCTEM M CHCTEM BOJOCHA0XKEHHUS;

BTOPOCTENEHHBIE, IPEIHA3HAUCHHBIE I IEPUOAUUYECKOTO POITyCcKa BOABI (AJIs1 ONOPOXKHEHUSI U TIPOMBIBA BOJOEMOB
U BOJIOBOJIOB, BOJOCOPOCHBIC TYHHEJHM), 33 HMCKJIIOYEHHEM TOJIOBHBIX YYAaCTKOB TYHHENEH 10 3aTBOPOB, KOTOpBIE
OTHOCSTCSI K OCHOBHBIM COOPYKEHHUSM;

BPEMEHHBIE, NIPEJHA3HAYEHHbIE sl MPOIyCKa BOABI B IEPHOJ CTPOUTENbCTBA MIM PEMOHTA I'MAPOTEXHUUYECKHX
COOPYKEHHH.

IIpy npoeKTUpOBaHUU KPYMHBIX TUAPOY3NIOB CTPOUTENBHBIE TYHHEIH CO CPOKOM OJKCIUTyaTallud CBBINIE 5 JeT
JIOITyCKAETCsl OTHOCUTD K BTOPOCTENIEHHBIM COOPYKEHHSM.

IIpn mpoekTMpOBaHMM TyHHEJEH OCHOBHOIO WJIM BTOPOCTEIIEHHOTO Ha3HA4YeHHs JODKHAa OBITh paccMOTpeHa
BO3MOKHOCTb UCIOJIB30BaHUs UX JJIS IPOITyCKa BOJIBI B IEPHOJ CTPOUTENBCTBA BOAOIOANOPHBIX COOPYXKEHUH.

1.3. B 3aBHCHMOCTH OT THJPaBIMYECKOT0 PEXKUMa TUAPOTEXHUUECKHE TYHHEIH MOAPa3AeNIAI0TCs Ha!

HaropHble, paboTarole Ipy N30BITOYHOM BHYTPEHHEM JaBJICHUN BOZBI 110 CPAaBHEHHIO C aTMOC(EPHBIM;

Oe3HaropHble, paboTaroIe IPH HETTOJTHOM HaIlOJTHEHUH BOJIOM.



B runporexHHMYECKNX TYHHEJSIX [OIYCKAaeTcs IEPEeMEHHbBIH peXHMM padoThl NpH 00ECreYeHHH IOCTEIEHHOTO
nepexojia U3 OE3HANOPHOI'O peXHMa B HANOPHBIH M Hao0OpoT. B 3TOM ciydyae MpoeKTHOE pelieHHe NODKHO OBITh
000CHOBaHO JJaHHBIMH JIAOOPATOPHBIX MCCIIEIOBAHHH.

1.4. OcHOBHBIE TEXHHUYECKHE PELICHHUS MPOEKTOB HOBBIX M PEKOHCTPYKIMU CYIIECTBYIOIIUX TI'MAPOTEXHUYECKHUX
TyHHeNeH (TMAPaBIMYECKUI PEeKUM PabOThl, TIyOMHY 3aJI0KEHUS, PAcIIONIOKEHHE B IUIaHE W INPOAOJILHOM Ipoduie,
MOTNIepeyHOe CeYEHHE, TUII O0ENKH U Jp.) CJIeyeT IPUHUMATh Ha OCHOBE CPaBHEHUS TEXHUKO-YKOHOMUYECKHUX ITOKa3aTe
Jed BapHaHTOB C y4eTOM OOIIell KOMIIOHOBKHM COOPYXEHHH THIPOY3Jla, METHOPATHBHON CHCTEMBI HJIM CHUCTEMBI
BOJIOCHAOXKEHHUS], YCIOBUH HMX SKCIUTyaTalluW, Ha3HAYeHUs TYHHEJNs, HAMEYaeMbIX CIIOCOOOB M CPOKOB CTPOMTEIIBHBIX
pabot, TomorpaduUecKux, HWHKEHEPHO-T€OJOIMYECKHX, THUIPOTCOJIOTUYECKHX, KIMMATHYeCKUX W APYTUX YCIOBHH
paiioHa CTpOHUTENbCTBA.

YTBepKIeHbI Cpok
Buecenst MIOCTaHOBJICHUEM BBEJICHUSI
MMUHHUCTEPCTBOM YHEPIeTHKH T'ocynapctBennoro komurera CCCP B JielicTBUE
u anexrpudukanun CCCP I10 JIeJIaM CTPOUTENIBLCTBA 1 mroms 1985 r.
ot 14 Hos10pst 1984 r. Ne 188

BbIOpaHHBIH BapHaHT NMPOEKTHOTO DPEIICHHS AOJDKEH OOecIedrBaTh MPOYHOCTH, YCTOWYHMBOCTH, IAOJITOBEYHOCTH H
9KOHOMHYHOCTb COOPYXXECHHS, BO3MOXXHOCTh MEXaHU3AIWH M MHAYCTPHAIHN3ALMK CTPOUTEIBHBIX M PEMOHTHBIX paloT,
ONTHMAJIbHBIE HKCIUTyaTallMOHHBIE KauecTBa TyHHETICH.

1.5. B npoekTax OCHOBHBIX I'MApOTeXHHWYeckuX TyHHened | u Il kiaccoB OMKHA MpenycMaTpUBaThCsl YCTaHOBKA
KOHTPOJIbHO-N3MEPHUTEIIFHOM anmmapaTypsl Ul IIPOBEICHNS HATYPHBIX HaOMIOAEHUH 32 paboTOH COOpY)KEHHS B TpoIiecce
CTPOUTENBCTBA U B NEPUOJ] €T0 IKCIUIyaTalllH, Ul OLEHKH COCTOSHHS OONEIKH TYyHHENS, OKPY)KAIOIIEro €ro IpyHTa,
THAPaBIMYECKOTO U (PHIIBTPAIMOHHOTO PEXHUMOB.

2. Tpacca 1 monepevyHoe CEYEHUE TyHHES

2.1. TIpu mpOeKTHPOBAHUM TPACCHI THAPOTEXHHUECKOTO TYHHENS HAAJEKUT MO BO3MOXKHOCTH H30€raTth y4acTKOB,
HaXOJAIMUXCAd B HEONAaronmpUATHBIX AT COOPY)KEHHS TYHHENS WH)KEHEPHO-T€OJIOTHUECKHMX M T'MIPOreoJIOTHUYECKUX
YCIOBUAX (3HAYHUTEIbHBIE TEKTOHWYECKHE HApyIIEHHs, Ta30BBIACICHUS, IPUTOK MOA3EMHBIX BOJ, ONOJ3HH, KapCThl) a
TaK)Ke y4aCTKOB, XapaKTEPU3YIOIIMXCSI HEOIAronpusITHBIME CAHUTapHBIMH YCIOBUSIMU (CKOTOMOTMIIBHHMKH, KJaJI0HIIA,
CBAJIKH, TIOJIs1 PHIIBTPALINH).

2.2. Tpacca TyHHens JOJDKHA OBITh NPSIMOJMHEMHOW M MHHUMAaJbHOW JUIMHBL HenpsiMonuHeiHyto Tpaccy
JIOITyCKAeTCsl MPUHUMATh B CIydasix, KOTJIa 3TO BBI3BIBAETCS TPEOOBAaHMSIMH KOMIIOHOBKU THAPOY3Ja, HEOOXOAUMOCTBIO
OTKPBITUS JIOTIOJTHUTENBHBIX 3a00€B WIM 00eCHeueHHs JOCTATOYHOI IIIyOMHBI 3aJ0KEHUS TYHHENS, a TakXke Koraa
HE00X0IMMO U30eXKaTh PACIOI0KESHUS TYHHENS B HEOJIarONPUSATHBIX YCIOBHAX, yKa3aHHBIX B II. 2.1.

2.3. Tlo Bce#t IMHE HAMOPHOTO TYHHESI MOJ IIEJBITON CBOJA MO/DKEH ObITh 0OECIEUCH 3arac MaBJICHUS HE MEHee
0,02 MIIa (0,2 kre/cm?).

2.4. Yrubl OBOpOTa TPAcChl TYHHENS B IUIaHE TIPH CKOPOCTH MOTOKa BOAbI 10 10 M/c cieayer nmpuHUMaTh He Ooliee
60°, a pagMycel 3aKkpyrjeHHH — He MeHee CyMMapHOW HIMPHHBI ISITM TPOJETOB (AMAaMETPOB) TYHHENS B CBETY.
VYBennueHHe yria MOBOPOTa M YMEHBIICHHE pajuyca 3aKpyIJIeHHs IO CPaBHEHHIO C IIPUBEICHHBIMHU, a TaKKe
JIONTyCKaeMble WX 3HAUeHHs MPU CKOPOCTH IOTOKa BOAbI cBbimie 10 M/C HEOOXOIMMO NPHHUMAaTh HA OCHOBaHHU
J1a00PATOPHBIX UCCIIETOBAHUMA.

HavasbHbIil ¥ KOHLIEBOM yYaCTKU KPUBOJUHEMHOHN Tpacchl TYHHENEH CllefyeT IPeLyCMaTpUBaTh MPSIMOJUHENHBIMU
JUTMHOHN, paBHOH MpOoJeTy (InameTpy) BEIpabOTKH, HO HE MEHee 6 M.

2.5. ®opMBI TONEPEYHBIX CeYeHNI Oe3HANOPHBIX TyHHeNel (d4epT. 1), a Takke COOTHOIIEHHE UX Pa3MepoB CIeAyeT
MIPUHUMATE 110 Tabm. 1.

Tabmauua 1
dopma
HOTIEPEYHOTO Koaddumuent CoOOTHOLICHHUS Pa3MEPOB CEUCHHS
CedYeHHUs KpernocTu rpyHToB f
TYHHEIIS (o TTpOTOABSIKOHOBY) ri/b ro/b rs/b r,/b
I f>8 0,711 0,1-0,15 - -
I 8>f>2 05 | 01-0,15 - -
i 4>f>2 0,25 | 0,1-0,25 1-9 -
v f<2 05 01-015 |1-15|1-15

Mpumeuanus: 1. daunsie tabn. 1 otHocsTes x coorHomenuto h/b = 1. Tlpu
KoJIeOaHUH YPOBHS BOJIbI B TyHHene ciie 0,3h momyckaercs mpunumars h/b > 1.

2. B MecTax CONpsDKEHUS JIOTKA CO CTEHAMH TYHHEIs JJOIyCKaeTCsl He yCTpanBaTh
3aKpYTJICHUH (BYTOB).




Uept. 1. DopMbl NONEPEUHBIX CEUECHUH
0e3HaNopHEIX TYHHEJEH B CBETY

[lomepeuHoe ceueHHe KPYroBOTO OYEpPTaHMS ClIEAyeT MPUHUMATh A OE3HANOPHBIX TYHHEJEH, MPOXOIAIUX B
IpyHTaxX, pa3BUBAIOIIUX TOPHOE AaBJICHUE, HECUMMETPUIHOE OTHOCUTEIBHO BEPTUKAIBHOMN OCH CeYeHHUs, B HaOyXaloMuX
IPYHTaX, a TAKXKE IPU BBICOKOM HAIOpPE MOA3EMHBIX BOJ.

[Mpn HagnexameM OOOCHOBaHMM JOIMYCKAeTCsl MPUHHMMATh JApyrue (OpMBI IMONEPEYHOro ceueHHs Oe3HANOPHBIX
TyHHEIEH.

2.6. IlomepeuHoe cedyeHHE HANOPHBIX TYHHEJEW clexyeT MNPUHUMATh KpPYroBOTO ouepTaHus. B ycToH4uBBIX
C1a0OTPEIIMHOBATEIX CKAJIbHBIX I'PYHTaX JOMYyCKAaeTCsl NMPUHHMATh HEKPYTOBOE OYEpPTaHHE HAIOPHOTO TYHHENS (CM.
yept. 1, hopmst I, I, IV), eciu npu 3TOM yIOBIETBOPSIOTCS YCIOBHS IIPOYHOCTH OOIEIKH.

I[Ipumeuyanue. CreneHb (MOAYIb) TPEIIMHOBATOCTH CKAIbHBIX TPYHTOB OINpeensatoT B cooreTctBuu co CHull II-
16-76.

2.7. Pazmepsl mONepeyHOro CeueHHs TyHHEJEW ClielyeT ONpelessTh Ha OCHOBAaHWM T'MJPABIMYECKUX U TEXHHKO-
HSKOHOMHUYECKHX PacueTOB.

Ha HavanpHBIX CTagusiX MPOEKTUPOBAHHS HUaMeTp (WM MPOJIET) TYHHEIs JOMYCKAeTcsl MPUHUMATh OT 2 10 6 M —
yepes 0,5 M, cBbIe 6 M — uepe3 | M JJIMHBI.

B ciyuae mepeMeHHOro T'MAPaBIMYECKOTO PEKUMa M MPU CKOPOCTAX BOABI B TyHHene cBbimie 10 m/c pasmepsl
MONIEPEYHOr0 CEYCHUs] HEOOXOJMMO YTOUHSTh HAa OCHOBAaHUM JIAOOPATOPHBIX MCCIENOBaHUH C YYETOM OIIbITa
9KCITyaTalluy TyHHEJeH, HaXOIAIIMXCS B aHAIOTHYHBIX YCJIOBUSIX.

2.8. BBICOTY BO3JYyLIHOTO NPOCTPAHCTBAa HAJ YPOBHEM BOJbl B OE3HAIIOPHOM TYHHENE IPHU YCTAaHOBHBLIEMCS
JIBIDKEHUH TOTOKa CO CKOPOCThIO 110 10 M/C ciielyeT mpuHMMArh 110 THIPaBIMYECKOMY pacuery, Ho He meHee 0,07
BBICOTHI TYHHEINA B CBETy U He MeHee 40 cM.

ITpu ckopocTsix TedyeHHs BOABI B TyHHelsle cBbille 10 M/C JOCTATOYHOCTH YKa3aHHOTO BO3JYIIHOTO MPOCTPaHCTBA
JI0JDKHA ObITh 000CHOBAHA IAHHBIMU JIA00PATOPHBIX UCCIICAOBAHUIA.

2.9. MuHHUMalbHbIE pa3Mephl MONEPEeUHOro CeUeHUs] THAPOTEXHUYECKUX TYHHENIEH B CBETY HEOOXOMMO IMPUHUMATh
C Y4Y4eTOM BO3MOXKHOCTH pa3MelleHHs O00OpYyIOBaHUS, KOMMYHHKAIMH, NPOIYCKa CTPOUTENHHBIX MEXaHH3MOB U
cobmonenus TpeboBanui "IIpaBui 0e30mMacHOCTH NMPHU CTPOUTENHCTBE MOA3EMHBIX THAPOTEXHHUECKUX COOPYXKEHHH'",
yTBepxkaeHHbIX I'ocroprexHazopom CCCP u Munsnepro CCCP.

2.10. Ecnu ruIpOTeXHUUECKHUI TYHHENb PaciiojiaraeTcsi B BEYHOMEP3JIBIX TPYHTaX, TO MPH MPOYHUX PABHBIX YCIOBHIX
B IIPOEKTE ClIe/lyeT MPUHUMATh TYHHEJb C HATIOPHBIM PEXUMOM PabOTHI.

3. Marepuanisl Juisi KOHCTPYKLMI TYHHEIEH

3.1. beron u apmarypa a1 OETOHHBIX M KeJIe300€TOHHBIX KOHCTPYKIMH TyHHeseH (o0zeinka, mopramsl M Ap.)
JIOJDKHBI yoBieTBopsATh Tpedosanusm CHull 11-56-77, CHull 2.03.01-84 u nHacrosiuero pasnena.
3.2. Kitacchl 6eTOHA 10 IPOYHOCTH HA C)KaTHE JOJDKHBI Ha3HAYAThCs! HE HYDKE JUIST KOHCTPYKIIMH:

MOHOJIUTHBIX OETOHHBIX U JKEJIE300€TOHHBIX ....... B15
COOPHBIX JKEIIEZ00ETOHHBIX .....vviveeieerereriresieanins B30
HAOPBIBT=0ETOHHBIX ....vvvvevvireie st seesre e B25

HpI/I HaJIC)KAIIEM 000CHOBaHHH JAOITYyCKAacTCd IMPUMCEHCHUEC OcToHa 0oOJiee HU3KHX KJIACCOB CO CIICIMAJIbHBIMHU
,HO6aBKaMI/I, yaydlaromyuMu €ro CBOﬁCTBa, a Tak:ke OETOHOB Ha AJIYHUTOBOM UM JPYTUX CaMOHAlpATarOlnuX HEMEHTax.

BO3paCT (CpOK TBGpI[eHI/ISI) 6€TOHa, OTBGLIaIOIIII/Iﬁ €ro KJjaccCy Mo MpOYHOCTHU Ha CXKATHUE U OCCBOC PACTAKCHUC U
MapkaM 110 BOJOHCIIPOHUIAEMOCTU U MOpO3OCTOﬁKOCTH, MNPUHUMACTCA pPaBHBIM 180 JHAM. Ecmu w3BecTHEI CpOKH



(haKTHYECKOTO 3arpy>KeHHs KOHCTPYKIUI, CIOCOOBI WX BO3BEICHHS, YCIOBUS TBEPACHUS OCTOHA, BUI W KayeCTBO
MPUMEHIEMOTO [IEMEHTA, TOMYyCKAETCs YCTaHABIIMBATh KJIacC U MapKy OETOHA B MHOM BO3pacTe.

3.3. Ilpu Ha3HaYeHWM KJacca W MapKu OETOHAa OOJENOK TYHHENs, PacrojaracMoro B BEYHOMEP3JBIX TPYHTAX,
HEOOXOIUMO YUHUTHIBATH BO3MOKHOCTh TIEPUOIMYCCKOTO (CE30HHOTO0) 3aMOPAKUBAHKS U OTTAWBaHKS OCTOHA.

3.4. Kiaccpl HaOphI3r-0eTOHA U TOPKPETa CIIeAyeT Ha3Ha4yaTh 10 MPOYHOCTH HA OCEBOC PACTshKEHHE He Hike By 2,4.
3Ha4YCHUST HOPMATUBHBIX U PACUYCTHBIX COMPOTHBIICHUN HAOPBHI3r-0CTOHA U TOPKPETa JOJDKHBI IPUHUAMATHCS, KaK M IS
6etoHOB, B coorBeTcTBUH co CHull 2.03.01-84.

Moy ynpyrocTu HaOpwI3r-OeToHAa W TOpKpeTa ais kimaccoB By 2,4, B{2.8, B(3,2 HeoOXoauMo NPHUHUMATH
PaBHBIMH COOTBETCTBEHHO 3,25-10% 3,6-10* 1 3,9-10* MIla (3,32-105, 3,67-10° u 3,98-10° KFC/CMZ).

3.5. IlpouHocTHBIC U eOPMALIMOHHBIC XapAKTCPUCTHKA MOHOIUTHO-TIPECCOBAHHOTO OCTOHA CleNyeT Ha3HAYaTh O
JTAHHBIM YKCIICPUMCHTAILHBIX UCCIICIOBAHUH.

3.6. JInd THAPOTEXHUYECKUX TYHHENCH CIelyeT MPUMEHSATh TOpPSYCKATaHYI0 apMaTYPHYHO CTallb HMEPUOHMUYCCKOrO
npoguis knaccoB A-11 u A-I11.

PacueTHble CONMPOTHBICHUS apMAaTYpPHOM CTany i JKeJIe300€TOHAa W aHKEPHOW KPemu IOJKHBI COOTBETCTBOBATH
tpeboBanusm CHull 11-56-77.

3.7. Mapku cranu Al CTaJbHBIX 000JOYEK KOMOMHHPOBAaHHBIX O00ZENOK HEOOXOJMMO IPUHHMATh COTJIACHO
00s13aTeNbHOMY MPHIOKEHHUIO 1.

PacueTHble COMPOTHBICHUS MPOKATHOW CTald M MaTepHalbl, IPUMCHSIEMbIC U1 CBAPKU CTaJIbHBIX KOHCTPYKIIUH,
cnenyet npunumath cormacao CHull 11-23-81.

3.8. OOnmenku (WIH TOKPBITHS) THUAPOTSXHHUECKUX TYHHENEH C TOBBIIICHHOW KAaBUTAIMOHHOW CTOMKOCTBIO H
CTOMKOCTBIO K UCTUPAHUIO HEOOXOAMMO MPEIyCMAaTPUBATh M3 BBHICOKOIPOYHBIX OCTOHOB CO CIEIHAIBLHO MOJ00PaHHBIM
coctaBoM. JlomyckaeTcs Takke IMPUMEHEHHE CIIeIHAJIbHBIX OETOHOB (JIATEKCHOTO M JPYTHX OETOHOB Ha OCHOBE ITOJIU-
MEPHBIX BSDKYIIHX) U MOKPBITHH (TOJUMEPPACTBOPOB, MOJIUMEPMACTHUK).

4. KoHCTpyKLIMS TYHHENEH

OO01re KOHCTPYKTHUBHBIE TPEOOBAHUS

4.1. Ilpm mIpPOEKTUPOBAHWM THIPOTEXHHMYECKUX TYHHEICH [O/DKHAa OBITh MpPEAyCMOTPEHAa BO3MOXHOCTh HX
OTIOPOXXHEHHMS Ha BCEM NPOTHKECHUH 1L OCMOTPa M PEMOHTA.

JlomyckaeTcss He NpelycMaTpuBaTh ONOPOXKHEHHWsS HayalbHBIX Y4YacTKOB TYHHENIEH a0 3arBopoB. JnmHa 3THX
Y4YacTKOB JOJKHA OBITh MUHUMAJIbHOH.

4.2. BXozp!l ¥ BBIXOJIBI THAPOTEXHUYECKUX TyHHEJEH JOJDKHBI OBITh 0OPMIICHBI B BHZIE OPTAJIOB, KOTOPBIE CIIEIYeT
pa3MemaTh TakuM 00pa3oM, 4TOOBI €CTECTBEHHOE PaBHOBECHE CKJIOHOB penbeda ObUI0 HAPYIICHO MUHUMAIIBHO.

B celicMuuecknx palioHax MopTanbl HE JOJDKHBI BBIXOAWTH 3a Ipeelibl CKiIoHa. [Ipn 3TOM KOHCTpYKIMH MOPTAJIOB
HAJUISKUT IPUHAMATH IPOCTHIX TEOMETPHUECKUX (HOPM.

Pa3zmepsl W KOHKpETHbIE reoMeTpuueckre (OPMbI NMPOTOYHON YacTH TOPTAIBHBIX YYacTKOB CIEAYET ONpEIeIsiTh
pacyeraMy WM IPHHUMATh HAa OCHOBAaHHUH JIAOOPATOPHBIX TMPABINYECKUX UCCIIEIOBAHUMN.

4.3. Ilpu BXOome B TyHHEIb MOJDKHBI OBITh NMPEAYCMOTPEHBI YCTPOWCTBA, WCKIIOYAIOIIME IOMNaJaHue B TyHHEIb
IUIABAIOLINX U JPYTHX HOCTOPOHHHUX MPEIMETOB.

Ha BojmonpueMHHKaxX MOABOJSIIMX TYHHENEH TMAPOAIEKTPOCTAHIMKA 00s3aTelIbHA YCTAHOBKA COPOY/IECPIKUBAIOIINX
PEIIETOK.

4.4. Ha BBIXOJHBIX MOpTaJia CJIEAYET MpEeaycMaTpHUBaTh YCTPOMCTBO OE3HANOPHBIX ANQQPY30pOB, TPAMIUIMHOB HIIH
HaropHbIX TU(PQY30pOB, PACIIMPAIOMINXCS B IUIAHE M YMEHBIIAIOMIMXCS 110 BBICOTE (IJIS1 yMEHBLIEHHS Pa3MBIBAIOIIETO
JICWCTBHSI BOJHOTO IIOTOKA), a TaKXKe aHKEPHbIX 3yObeB C IIeMEHTalMed TpyHTa (U1 NPEeNOTBPAILCHUS IOAMBIBA
BBIXOHBIX IOPTAJIOB).

BrIxosnHbIE MOPTANBI CIEAYET KOHCTPYUPOBATH C YUETOM BO3MOXHOI'O pPa3MbIBa OCHOBAHMS COOPYXKEHHSI, pyclla peKU
U ee IPOTHBOIIOJIOKHOTO Oepera.

4.5. Tlpu TPOEKTHPOBAaHMU THAPOTEXHUYECKHX TYHHEJICH MOJDKHBI OBITH IPEJyCMOTPEHBI BO3YXOHOABOJSIIUE
YCTPOMCTBA JIsI IPEIOTBPAIIEHHs] BO3MOXXHOTO 00pa30BaHMs BaKyyMa B TyHHEJIE.

4.6. Crnemyer mpemycMaTpuBaThb BO3MOXKHOCTH YHOOHOTO TpPAaHCHOPTHUPOBAHUS B THIPOTEXHUYECKUE TYHHEIN
MaTepralioB ¥ 000py/I0BaHUs, a TAK)Ke MEPCOHANIA, BBITOJIHSIONIET0 PEMOHTHBIE Pa0OTHI.

Jnst TyHHeNeH, MOABOASIIMX BOAY K THAPOTYpOMHAM MM HacocaM, CIeAyeT NperycMaTpuBaTh BO3MOXKHOCTD
TUPaBIMYECKON IPOMBIBKH MaJIbIMH MOITYCKaMU BOABI Ul OUUCTKH UX OT MEIKOIO CTPOUTENLHOIO MyCOpa.

Tynuenu 6e3 06aenKn

4.7. be3HanopHble TyHHENH, a TAK)KE HAITOPHBIE TYHHEJH TIPH TIIyOWHE UX 3aJI0KEHUS HE MEHEE MOJIOBHHBI BETMUHHY
BHYTPEHHETO Haropa BOABI (B MeETpax), NMpOXOJslIe B CIA0OTPEIIMHOBATHIX CKaIbHBIX HEpPa3MbIBAEMBIX TI'PYHTaX



(BKJIIOYAs] MaTEpHaJT 3allOJHEHHS TPEIMH) WIM B BEYHOMEP3JIbIX CKaIbHBIX TPYHTaX, HE TEPSIOMIMX YCTOHYMBOCTH IIPH
W3MEHEHHH TEMIIEPaTypHOTO PEKHMA, CIIEyeT IPOSKTUPOBAThH Oe3 00EIKH.

4.8. Ipu ckopocty TeueHus Bopb! cBhimie 10 M/c mpoeKTUpoBaHUE TYHHENEH 6e3 00JeTIKH JOIKHO OBITH 000CHOBAHO
JIAaHHBIMH JIa0OPATOPHBIX HCCIIEJOBAHUN C YYETOM T'MAPABIMYECKUX YCJIOBHH pabOTBHI TYHHEINS! M COCTOSIHUSI CKaJIbHBIX
IPYHTOB.

4.9. Ins yydiieHns] THAPABINYECKOTO PEKMMa M YCIOBUH PEeBU3MI TyHHesel 0e3 00aeNnku cieayeT, Kak IpaBuilo,
MIPOEKTUPOBATH TYHHEIH C TFIOCKMM OETOHHBIM JIOTKOM.

4.10. HavyanbHBIH M KOHIIEBOW YYacTKM HEOOJIMIIOBAHHOTO (HAIIOPHOTO WM OE3HAIOPHOTO) TYHHENS JOJDKHEI
IIpeycMaTpUBaThCs ¢ 00/ICNIKOW Ha JUTMHE, PaBHOM NPOJIeTy (IuaMeTpy) BEIpaOOTKH, HO HE MEeHee 6 M.

4.11. TonBoxpsmue TyHHENW (MM HMX Y4acTK) Oe3 OO/ENKH, B KOTOPBIX MOXET HapyIIUThCS YCTOWYHUBOCTH
OTJEJIbHBIX OJOKOB MJIM YYacTKOB CKaJIbHOTO MacCHBa, JOJDKHBI B 3TUX MECTaX 3aKpEIUIAThCS aHKEpaMH Ha IIEMEHTHOM
pacTBope M HaOpBI3r-0eTOHOM. B JIOTKE TYHHENs NOIKHBI NPEIyCMaTPUBATHCS CIICLMANBHBIE JIOBYIIKH JUII OTCIOMB-
1Ierocs TpyHTa.

4.12. Tlpu npoeKkTHpOBaHUH TyHHeJ el 0e3 00/1eNIKN TOJDKHO TIPelyCMaTpHUBaThCsl KOHTYPHOE B3PBIBAHHE 3apsiiOB IS
YMEHBIIIEHHs HIEPOXOBATOCTH IOBEPXHOCTU TyHHEJIS.

OO0pnenku TyHHenen

4.13. O0nenKu TUAPOTEXHNYCCKUX TYHHENICH MOAPa3AesIOTCS Ha:

BbIpaBHUBaOLINE (HEHECYylIHe), 00ecIeurBaroNie yIyqllleHHe TUIPaBINYeCKUX XapaKTePUCTUK TYHHEIs, a TaKKe
NPEe0TBPALICHHS BBIBETPUBAHUS M Pa3MbIBa IPYHTOB;

Hecylue, 00eCHeYHBaIoIie BOCIPHUATHE HArpy30K B CTPOUTENBHBI M OKCIUIyaTallMOHHBIH TNEPUOIBI, a TaKKe
YIOBJIETBOPSIOIINE TPEOOBAHUSM, MPEIBSABISIEMBIM K BBIPABHUBAIOIIUM 00/IEIKaM.

4.14. BelpaBHHUBarOLIME 00JIEIKH CIIEAYeT IIPEAyCMaTpUBaTh U3 MOHOJIMTHOTO OETOHA MM HAOpBI3r-0eTOHA.

JlomyckaeTcs MPUMEHSITh BRIPaBHUBAIOIIHE 00ICTKH CBO/Ia U CTCH TYHHEIIS U3 HAOPBI3r-0eToHA 0e3 3ariaKMBaHUs X
MMOBEPXHOCTH TIPH CKOPOCTAX BOABI B TyHHEJE He 6oee 10 M/c; mpu OONBIIMX CKOPOCTAX UX MPUMECHEHHUE TOJDKHO OBITh
000CHOBaHO JJAHHBIMH JIAOOPATOPHBIX HCCIIETOBAHHA.

JloTok mpH BEIpaBHHUBAIOIINX 00JIENIKaX CIEAYeT PeIyCMaTpUBaTh OCTOHHBIM.

BripaBHuBaroniue 00eNK1 B HAIIOPHBIX TYHHENSX CIIEAYET NPUMEHSTh [IPU TIyOUuHE 3aJ0KEHUs TYHHEIIeH He MeHee
IIOJIOBHHBI BEJINUMHBI BHYTPEHHETO HAarlopa BOJbI (B METpax).

4.15. OcHOBHBIE BUABI HECYIIMX 00/IEIOK HAOPHBIX M O€3HANOPHBIX TyHHENIEH U 00J1acTh X MPUMEHEHUS JOJDKHBI
COOTBETCTBOBATH YKa3aHHBIM B Ta0I. 2.

Tabauna 2

Koadypurmentsr kperoct f 1 ynenpHoro otnopa rpysTa Ko, Hiem® (kre/em®)

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

Obnernxa (500) 5000 (200 — 500)
Hanop Bogpl, M
meHee | or 30 o | cB. meHee | or 30 o CB. MeHee ot 30 | cB. 100
30 m* 100 100 | 30 m* 100 100 30 m* | mo 100
MomnonuTHas:
OeroHHas + + + + + + + - _
13 TPECCOBAHHOTO Oe- - - - + — - + — _
TOHA
13 JATEKCHOTO ¥ JpY- - - - - + - — — _
TMX HHU3KOMOJYJIBbHBIX
6eTOHOB
HaOpbI3r-OeTOHHAsT ¢ + + + + - - — - —
AQHKEPHOH Kperbio
JKeIe300€TOHHAs — — + - + + + + +
KoMmOuHMpOBaHHas:
BHYTPEHHSISL  JKeJNe30- - - - - + - — - _

TOpKpeTHast 000JI0YKa,
Hapy>XHbIH MOHOJIHT-
HBII OeTOH
BHYTPCHHSISI CTalbHast - - - - - + - - +
0007104Ka, HapYKHBIH
MOHOIHMTHBI  OeToH
WY KeNe300eTOH
BHYTPCHHSISI  JKEJe30- - - - + - _ + + _
OeroHHass  000JI0YKa,
HapyxHOe  cOOpHOe
Kene300eTOHHOe
KOJIBIIO

* B ToM unciie 6e3HANOpHbBIC TYHHEIH.




IIpumeuanue. IlpuMeHeHHe OOZENOK APYrMX BUJOB, HE NPHBEICHHBIX B TabiHMIle, AOIYCKAeTCsA INPH
HaJyIexaneM 000CHOBaHUH.

ITpu mUTOBOM CIIOCOOE MPOXOIKU TYHHEIS TOMYCKAETCS MPUMEHSTh 00IEIIKU U3 MOHOJIMTHO-IPECCOBAHHOTO OETOHA.

IMpumenenne 0OMETKH W3 HAOPBI3r-0eTOHA C AHKEPHOW KPEMbIO JOMYCKAeTCsA sl TyHHEJIeHd NpH TyOuHEe HX
3aJI0’KEHUSI HE MEHEe IMOJIOBMHBI BEJIMUYMHBI BHYTPEHHErO HAoOpa BOAbI ( B MeTpax). B CHIBHOTPEIIMHOBATHIX IPYHTAX
HAOPBI3r-66TOH HEOOXO MO BBIMOJIHATH [0 METAJUTHUECKOH CETKe.

CueruicHre HaOpbI3r-O€TOHA C TPYHTOM JOKHO ObITh He MeHee 0,5 MIla (50 TC/MZ). IIpu cooTBeTCTBYIOIIEM
9KCIIEPUMEHTAIBHOM 000CHOBAHUH JIOMYCKAETCS MIPUMEHSTH 0OIETKH U3 HAOPHI3r-0€TOHA IPU MEHbBIIIEM CIEIUICHUN U B
rpyHrax ¢ koaddurmenrom kpernoctu f = 3. Tlpu Haau4yuu JaBieHUS OT TPYHTOBBIX BOJ MM NPH [EMEHTAI[MU TPYHTA
TpeOyeMasi BeJIMYMHA CIEIUICHHS OMPEAENAETCS PAcueToOM, HO JOJ/DKHA ObITh HEe MEHEE BEIMYHMHBI JBOWHOrO HAropa
BOJIBI, JICHCTBYIOIIETO Ha 00JICITKY.

B rpynrax ¢ ko3d¢unuentom kpernoctu f or 4 mo 8 mis KOMOMHUPOBAaHHOM OOAENKM W3 BHYTPEHHEH
KeNe300CTOHHON 000JIOUKM M HApPYKHOTO COOPHOTO JKeJIe300€TOHHOTO KOJbIIAa B3aMCH KEJIe300CTOHHON 000J0YKU
JTOITYCKAETCsI MPUMEHSTh KEJIC30TOPKPETHYIO.

4.16. Hecyiue oGaeNKd TYHHENEH HAIJIEKHUT MPOEKTUPOBATh KAK HETPENIMHOCTOMKUMHE (PacCUUTHIBAEMBIMH I10
BEJIMUMHE PACKPBITHS TPELIMH), TaK ¥ TPEIIMHOCTOUKUMH (PACCUUTHIBAEMBIMH 110 00Pa30BaHUIO TPEIIUH).

BeroHHbIe U xKee300eTOHHBIC 00/ICIIKU TYHHEIICH CeIyeT, Kak MPaBUiIo, MPEeIyCMaTPUBATh HETPECITHHOCTOMKIMHU.

TpeuHOCTOMKMMHU JIOJDKHBI OBITH OOJCIKH TYHHENEH, COOpPYXKaeMbIX B TPYHTaX, MHOJBEPKEHHBIX cyddosumu,
BBILIEIaYMBAHHMIO, IPH THAPOKapOOHATHOM LIEOYHOCTH BOJIBI B TyHHeNe MeHee 0,25 Kr-9KB/II, a TakKe B CIIy4asiX, Korjaa
(I)I/IJ'H)TpaL[I/I)I BOAbI MOXXET BbI3BATh CHHMKCHUC NOJITIOBEYHOCTHU O6}16JIKI/I )44 ycTOﬁ‘IHBOCTH TPYHTOBOI'O MacCHUBa.

4.17. TonumHa OETOHHOM WIIM Kene300€TOHHOW Hecylled O00JenKH Jo/bkHa ObiTh He Oosee 0,15 BHyTpeHHETro
paauyca i MOIepevHOro CeYeHHsl TYHHEIs TIPH KPYroBoM ero ouepranuu wiu 0,15 MONMOBUHBI MIMPUHBI cedeHus b npu
HEKPYTOBOM OYEPTaHHUH.

Ecnu no ycioBUsSIM TPEUIMHOCTOMKOCTH TpeOyeTcsi YBEJIMUSHUE TONIIMHBI O0JEJIKH HAallOPHBIX TYHHEJEH, Cleayer
PacCMOTPETL BO3MOKHOCTh NPUMCHCHHA MaT€puajia 06}16.]101( C MCHBIIUMMH 3HAYCHHUAMU MOI[yJ'Ieﬁ yOopyrocTtu, 4eMm y
TSDKEJBIX OCTOHOB, WJIM YIIYYIICHUs 1e(OPMAIMOHHBIX XapaKTEPUCTUK IPYHTOB IyTEM MX YKPEIHUTEIbHOH LIEMEHTAIHH,
WM TPUMCHEHUS IIPEIBAPUTEIHLHO HAMIPSHKCHHOM KeIe3006TOHHOM 00/ICTIKU TyHHEIIS Ha HAMPSTaoIIeM [IEMEHTE.

4.18. MUHUMAJIBHYIO TOJIIMHY 00/ENIOK THAPOTEXHUYECKUX TYHHEINEH cleayeT MIpUHUMaTh, CM:

MOHOJIUTHBIX OETOHHBIX U KEJIE300ETOHHBIX ............. 20
BHYTPEHHEH MOHOJIUTHOM kKeJIe300eTOHHOH

000JI0YKHA KOMOHHUPOBAHHBIX OOMCIIOK ....vvvvvrreeeenss 10
COOPHBIX IKEIEZOOCTOHHBIX ... .vnvereesveereaneasrereeareneeanens 10
n3 HaOpBI3r-0eToHa:

HECYIITHX ettt snteeetee s e asbeesnneeabeesnneeateesnneeens 10
BBIPABHUBAIOLIIHX ... .vvveeenrreeesnneeessnneeesasnesessnnneessnneens 5
U3 HKEITE30TOPKPETA ..covvviriiiniirisiiie s snes s snae s 5

4.19. TIpoueHTHl apMHpPOBAaHUS HETPEIIMHOCTOMKUX Kelle300eTOHHBIX OOJIENIOK HANOPHBIX TYHHENEH CleayeT
OTpENeNiATh U3 YCIOBHS OTPAaHUYCHHS DACKPBITHS TpeUMH (corjacHO Tabia. 7) W (WIBTPAIMOHHBIX MHOTEPh, HO
npuHuMath He MeHee 0,5 %.

JI1st TPEIMHOCTOWKMX OOIENIOK HAMOPHBIX TYHHENEH COOpYKaeMbIX B rpyHTax ¢ koad¢wuimentom kpernoctu f < 4
MHHHMaJIbHOE apMHUpOBaHue HeoOxomumo npuHuMath 0,3 %, B rpynrax ¢ f >4 — 0,15 %.

st 00enok Ge3HaNOPHBIX TYHHENICH MUHUMAIBbHBIH ITPOLIEHT apMHUPOBAHUS HE OTPaHUINBACTCS.

MuHUManbHOE apMUPOBAHHE JKEJIE30TOPKPETHBIX 000JI0UEK CIeyeT IPUHUMATh He Hibke 1 %.

4.20. B >xene300eTOHHBIX 00JI€JKaxX HAIOPHBIX TYHHENEW HPH JBYXPSIHOM PaclOIOKEHUH apMaTyphl OCHOBHYIO
4acTh pacueTHoi apMmartypsl (60 — 79 %) cnemyer pacnonaraTb y BHyTpeHHEH TOBEPXHOCTH OOIEIIKH.

B npouHBIX OJHOPOAHBIX TIPyHTaX, a TaKXkKe IMPH HUCIOJIb30BAHMU BPEMEHHOM Kpemu U3 METAJUIMYECKUX apoK
JIOITYCKaeTCs yCTaHOBKa OJHOPSITHOM apMaTyphl, pactosiaraeMoil y BHyTpeHHEH IIOBEPXHOCTH 00IEITKH.

[TpononbHyIO pacpeaenuTeabHy0 apMaTypy cieqyeT pa3MellaTh ¢ BHYTPEHHEH MOBEPXHOCTH OT padoyel ¢ Iarom
He Oozee 25 cM.

B HEOTHOPOOHBIX TPYHTAX, MIPHU KapPCTOBBIX MYCTOTaX, TEKTOHUYECKUX U JPYTrUX HApPYLIEHUSIX TPYHTOBOIO MacCHBa
HAJUISKUT TIpeIyCMaTpHBaTh KOHCTPYKTHUBHBIE MEPOIPHATHS, HCKIIOYarome o0pa3oBaHHE TPEIIMH C PacKpHITHEM
0oJiee TOMyCTUMOTO.

B xene300eToHHBIX 00nenKkax OE3HANMOPHBIX TYHHEJICH pa3MEIleHne apMaTypbl ONpEAeNSeTCS pacdeToM 1o
IpeJeIbHBIM COCTOSTHUAM IEPBOW TPYIIIbL.

4.21. TommuHy 3amUTHOrO cjos A paboueil apmaTypbl MOHOJIMTHBIX JKEJIE300€TOHHBIX OOIENOK CllelyeT
NIPUHAMATH HE MEHee:

30 MM mipu TonmpHe 00aenku 10 30 cM;



40 MM nipu TonmuHe 00aenku cB. 30 mo 50 cm;

50 MM mpu ToNMIIMHE 00Aenku cB. 50 cM.

B arpeccuBHO#1 Bosie-cpeie TOMIIMHA 3aIUTHOTO CJI0sl yBennurBaeTcs Ha 10 MM.

MUHUMANBHYIO TOJIIUHY 3aIMUTHOTO CIIOS JUIA PACIpPECIUTEIBHON apMaTyphl CleAyeT NMPUHUMATh Ha 10 MM
MEHBbIIIE, YeM I paboYeH.

Jyist cOOPHBIX 3JEMEHTOB OOJIEIKH TOJIIUHY 3al[UTHOTO CJIOS TOMYCKAeTCs YMEHbIIATh Ha 10 MM MO CpaBHEHUIO C
YCTAHOBJICHHOM JIJISI MOHOJIUTHBIX 00JICIIOK.

TonmuHy 3aIIUTHOTO CJI0s JIOTKA TYHHENS] HCOOXOIUMO YCTaHABJIMBATH C YYETOM €r0 UCTUPAHUS HAHOCAMH.

4.22. Nna obecreyeHUs BOJOHEIPOHHUIIACMOCTH CTPOUTEIBHBIX U Je(POPMAIMOHHBIX IIBOB OOIECIIOK HAMOPHBIX
TyHHeJIeH Heo0X0IMMO MPEAyCMaTPHUBATh B IIBaX YCTAHOBKY JAuadparm, IMIMOHOK WK JPYTUX YIUTOTHCHHH.

4.23. JlebopMalnoHHBIC IIBBI CIICAYET PACIIONAraTh B MECTaX MPUMBIKAHUSA K KaMEpaM M Ha y4acTKax TYHHEJNs, TJC
AJIEMEHTHI 00JICITKA MOTYT CMEIIAThCS.

4.24. 3anonHWUTENbHAs LEMCHTAIM B TYHHENSX C OOMEIKOW JNOJDKHA MPENyCMaTPUBATBCS BO BCEX CIydasx, 3a
UCKJIFOUCHHEM TYHHENEH C OO0IeNKaMu W3 HaOphI3r-OETOHA WM TPECCOBAHHOTO OCTOHA, a TAKKE HAKIOHHBIX U
BEPTUKAIBHBIX BOJOBOJIOB C 00/ICIKON U3 IUTOr0 OCTOHA.

4.25. Ilpm nNpOEKTHPOBAHMM OOJENOK HANOPHBIX TYHHENEH, pacrojaraeMblX B TPEIIMHOBATBIX TPYHTAX, I
YIaydlieHus }le(i)OpMaIlI/IOHHbIX XapaKTCPpUCTUK U CHUIKCHUA BOAOIMPOHUIACMOCTU I'PYHTOB CJIICAYCT NpE€AyCMaTpuBaAThH
YKPENUTENbHYI0 ¥ MPOTHBO(GMIBTPALIMOHHYIO IIEMEHTALMIO TPH €€ TEXHUYECKOH BO3MOXKHOCTH M IKOHOMHYECKOM
3¢ EKTHBHOCTH.

4.26. Jlns ynyduieHUs YCIOBHH pPabOThI KOHCTPYKIIMHM OOJCIKH, BOCHPHUHHMAIOIICH MaBJICHUE IOA3CMHBIX BOJI,
CIIeyeT pacCMaTpPUBATh IEJIECO00Pa3HOCTh MPUMEHEHHUS TIPCHAKHBIX YCTPONUCTB M AHKEPOBKH OOICTIKU B TPYHT.

4.27. Tlpun mnpoeKTHpOoBaHWHM OE3HANOPHBIX TYHHEJEW, pacliojlaraeMblX B BEYHOMEP3JBIX TPYHTaX, HEO0OXOJUMO
MPEIYCMOTPETh MEPOIPUSATHS, HCKIIOYAIOIUe OOJCICHCHHE CBOJOBOM YacTH, a TAaKKE MOpPO3HOE Iy4YeHHE H3-3a
CE30HHOI'0 OTTAUBAHUA U 3aMEP3aHUs TPYHTOB BbIIIEC YPOBHS IPOTEKAIOLIEH BOJBI.

4.28. B Be4HOMEP3JbIX CHIBHOJBIMCTBIX TPYHTax CIEAYeT NMPHUMEHATh IMOJATINBbIE KOHCTPYKLIUH 00/eNoK (u3
KeJIe300CTOHHBIX aHKEPOB, HAOPHI3r-0€TOHA), a TAKXKE JPYTUe KOHCTPYKIMHU, CIIOCOOHBIC MepepaclpeneisaTh YCUINI B
CBOMX 3JIEMEHTaX 0¢3 HapPYIICHHUSI UX [[ETOCTHOCTH.

4.29. Ilpu NPOEKTUPOBAHWU TYHHENICH, pacrojaracMbIX B BEYHOMEP3IBIX TPYHTaX, HEOOXOAMMO YYHTHIBATH
BO3MOXXHOCTb OCaAKU TYHHEJISI U TOBEPXHOCTU HAJl HUM, CBSI3aHHOM C O6pa3OBaHI/IeM 30HBI OTTaMBaHUA T'PYHTOB.

5. Harpy3ku, BO3JI€UCTBUS U UX COYETAHUS

5.1. Harpy3ku u BO3AEHCTBUSI pa3feisioTCs Ha IOCTOSIHHBIE M BPEMEHHbBIE — JUINTEIbHBIC, KPATKOBPEMEHHbBIE H
0coO0FIe.
5.2. K IOCTOSIHHBIM Harpy3kam U BO3JEHCTBUSM OTHOCATCS:
TOPHOE JIaBJICHUE;
BeC 00JENKY;
BO3/ICHCTBYS IIPEIBAPUTEIEHOTO HANPSKEHNS.
5.3. K BpeMeHHBIM JUINTEIbHBIM Harpy3KaMm OTHOCSTCSI:
BHYTpPECHHEE JaBJICHHUE BOABI B TyHHEJIE IPH HOPMAIBGHOM IIOIIOPHOM YPOBHE BOJIBI B BOJOXPAHHIINIIIE;
JlaBJIeHUE TIOA3EMHBIX BOJI.
5.4. K xpaTkOBpeMEeHHBIM Harpy3Kkam U BO3JE€UCTBUSM OTHOCSTCSL:
JIaBJIeHHUE MyJIbCAIMN TIOTOKA BOJIBI;
BHYTpPEHHEE JaBJICHHE BOJbI, BOSHUKAIOIIEE OT I'M/PaBIMYECKOTO yaapa NP HOPMAIbHON SKCIUTyaTalluy TYHHEIS;
TEMIIepaTypHbIe KJIMMaTHIECKHe BO3JCHCTBHUS (IS CTAIBHBIX 000JI0UEK);
JlaBJIeHNE PacTBOpa Ha 00JIENKY IIPU EMEHTALUH;
JIaBJIeHNE OT MEXaHU3MOB P ITPOM3BOACTBE PAOOT.
5.5. K 0coObIM Harpy3kam 1 BO3€HCTBUSIM OTHOCSITCSI:
celficMUYeCKHeE U B3pbIBHBIE BO3ACHCTBHS;
BHYTPCHHEE JaBJICHHE BOJBI B TYHHEJIE NPH (OPCUPOBAHHOM IIOANOPHOM YPOBHE B BOJOXPAHWIUILE HIH OT
JIeMCTBHS THIIPABIMYECKOT0 yiapa IIpy MOJTHOM cOpoce Harpy3KH;
YCHIIVSI, BOSHUKAIOIINE BCIIEACTBIE M3MEHEHUS TeMIlepaTyphl, Ha0yXxaHHs U ycaJku OETOHA, MOJI3Y4eCTH TPYHTOB;
JlaBJIeHUE PAacTBOpa Ha CTAJIbHYIO 000JIOUKY IPH [IEMEHTAIINY;
JlaBJIeHUE Ha CTAIBHYIO 000JIOUKY OT CBEXKEYJIOKEHHOTO OEeTOHa;
JIaBJIeHUE THAPABIMYECKOTO UCIBITAHMS (JUISl CTAJILHBIX 000JI09€EK).
5.6. B craTndeckux pacyeTrax TyHHEJBbHBIX O0JEIOK HAarpy3Kd M BO3JCHCTBHS HaJUICKUT NPUHUMATH B CJIETYIOLINX
COUETAHUSX!
OCHOBHBIE, COCTABJIIEMbIE U3 TIOCTOSIHHBIX, BDEMEHHBIX (JUINTEIBbHBIX M KPATKOBPEMEHHBIX ) HArPY30K 1 BO3IEHCTBUIL;



0COOBIC, COCTABISICMBIC W3 TOCTOSHHBIX, BPEMEHHBIX (IUTATECIBHBIX, HEKOTOPBIX KPATKOBPEMCHHBIX) U OJIHOU W3
0COOBIX Harpy30K U BO3JCHCTBUI.

5.7. Harpy3ku u BO3IEHCTBUA CJeqyeT NMPUHHMATh B HawOOJee HEONArONMpPUATHBIX, HO BO3MOXKHBIX COYCTAHUIX
OTZAEJIBHO ISl CTPOUTENBHOI0, SKCILUTYaTallAOHHOTO U PEMOHTHOT'O TIEPHO/IOB.

5.8. KoadduimeHTsl Haie:)KHOCTH 110 HAarpy3KaM i IPHU pacueTe 00JeNIOK TYHHeNeH Ha MPOYHOCTh U YCTOWYHUBOCTD
(mpenenbHBIC COCTOSHUS MEPBOI IPYIIIIBI) CISIyeT MPUHUMATH MO Ta0I. 3.

Tabuuma 3
Koaddpumnuent
Harpysku u Bo3neicTBus HaZIEKHOCTH 110
Harpyskam v
BeprukansHoe ropHOE HaBIICHUE:
0T Beca IPYHTOB IIPH CBO000pa30BaHUI 15
OT Beca BCEH TOJNIM TPYHTOB Haj TyHHEIEM WM OT Beca 1,1 (0,9)
HapyIICHHOH 30HBI
I'opusoHTabHOE TOPHOE NaBIECHUE 1,2 (0,8)
Bec o6enku 1,2 (0,9)
BHyTpenHee naBieHHe BOIbI (C y4eTOM IT'HAPABINIECKOrO yaapa) 1,0
JlaBieHue:
MyJILCAIIMY TTOTOKA BOJIBI 1,2
MOI3EMHBIX BOJ 1,1 (0,9)
pacTBOpa IIpU LeMEHTalUH 1,2 (1,0)
OT MEXAHU3MOB 12

Ipumeuyanune. 3HadeHus Kod(POUIMEHTOB HANEKHOCTH IO HArpy3Kam,
YKa3aHHbIE B CKOOKax, OTHOCSITCS K CIIydasiM, KOT/ja TPUMEHEHHE MEHBIIEr0 3HaYCHHS
K03( (HUIIHEHTOB NPUBOIUT K HEBBITOJHOMY CIIy4al0 3arpyKeHHs1 00JIeJIKH TYHHEJIS.

IIpu pacderax mo mpeaeabHBIM COCTOSHHSM BTOPOW TpyHIbl KO3 UIIMEHT HaNEKHOCTH MO HArpy3KaM CleayeT
MIPUHUMATh PaBHBIM 1.

5.9. OmpeneneHyue BEJINYUHBI TOPHOTO JIABIEHHS, a TaKke€ €CTECTBEHHOTO HANPSKEHHOTO COCTOSIHUS TPYHTOBOIO
MaccuBa HEOOXOAMMO BBIIOJHATH coriacHo mm. 5.10-5.15, a Takke Ha OCHOBAaHHM OIBITA CTPOUTENBCTBA U
9KCIUTyaTalluy TyHHEJIEH B aHAJIOTHYHBIX HHKEHEPHO-TEOJIOTHUECKUX YCIOBHSX.

s 6e3nanopHbIX TyHHeNeH | kiacca u HamopHbix TyHHenei [ u Il ki1accoB 3HAYCHUST TOPHOTO JABICHUS JTOJKHBI
ObITh YTOUHEHbl Ha CTaguu pabouyel JOKYMEHTAallMM Ha OCHOBAaHMM HATYpHBIX MWCCIIEIOBaHMH Ha ydyacTKax C
XapaKTepHBIMHU HH)XEHEPHO-TEOJIOTHUECKUMHU YCIOBHSIMH.

I'opHOe naBneHHME AOMyCKaeTCs NMPHUHMUMATh PaBHBIM BeCy I'pyHTa B 00BbEME HapyIICHHOW 30HBI, OIpPEeNCHHOM
reopu3n4ecKUMU U3MEPEHHUSIMHU.

5.10. HopmaTBHOE BEepTHKAIBHOE TOPHOE JABICHHE B rpyHTax ¢ f < 4 mpu pacCTOSHHM OT KPOBIH BBIPAOOTKH JI0
JTHEBHOI NOBEPXHOCTH OOJIbIIE YABOSHHOH BBICOTHI CBOAA OOpPYIICHMS ClIeAyeT NPUHMMATh PaBHBIM BECy I'PYHTOB B
o0BbeMe, OTpaHWYCHHOM CBOAOM oOpymeHus. [Ipum MeHbIIeM 3ariayOjieHHH TYHHEIS TOpHOE JaBlieHHE NMPHHUMAETCS
PaBHBIM Becy BCeil TONIIM TPYHTA HaJl HUM.

5.11. HopmaTuBHOE BEPTUKAILHOE TOPHOE JABIEHUE Jgum, kH/M2, IpH CBOJOOOpA30BaHMM B TPYHTaxX C
k03 dunmentom kpernoctu f < 4 onpenensercs o Gopmyrie

Jgn = S9Ny, ®

rae [ — kKo3hUIMEHT, TPHHIMAEMbIH B 3aBHCHMOCTH OT TIpoJieTa BeIpaboTKu b paBubM: 0,7 pu b < 5,5 m; 1,0 ipu b >
7,5 m; o urTepnosyun Mmexay 0,7 u 1,0 mpu 5,5 <b < 7,5 m;
) — IIOTHOCTh TPYHTA, T/M’,;
g=9,81~ 10 m/c?
hy — BeICOTA CBOZa 0OpYIIEHNS, M; onpejiensteTcs no Gopmye
hy = L] ;

2f

by — mponeT cBoaa 0OpyLIeHHs, M; onpenenseTcs 1o hopmyiie

by = b+2htg(45°—%j :

h — BeICOTA BEIPaOOTKH, M;
¢ — KQKYIIUICs yroi BHyTpenHero Tpenus (¢ = arc tgf).
Pacnpenenenue BepTHKAIBHOTO TOPHOTO JABJICHHS IPUHUMAETCSI PABHOMEPHBIM 10 MPOJIETY 00/IENIKH.



5.12. HopMaTHBHOE BEPTUKAIBLHOE FOPHOE JABIECHUE Jzn, kH/M?, B rpyHrax ¢ f > 4 ciemyer npuHMMaTh PaBHBIM BECY
TPYHTOB B 00beMe HapyIICHHOW 30HBI, YCTAHOBIICHHOW IO TaHHBIM HATYPHBIX MCCIEJOBAaHUM, a IPU MX OTCYTCTBHHU — TI0

bopmyme
Jazn = BrANg, (2)

rae hg = Kab — rimyOuna napymeHHO# 30HBL, M;
Ky — k03b puiHeHT, TpHHIMAaEMBbIii 0 Tab1. 4.

Tabnuma 4
Koadpuuuent Koaddunmenr k, npu rpyHrax
kperocty rpyHTa f cnabo- cpelHe- CHJIBHO-
TPELIMHOBATHIX TPCLIMHOBATHIX TPELIMHOBATHIX
4 0,2 0,25 0,3
Ot 5 1m0 8 0,1 0,2 0,25
10 u Gosee 0,05 0,1 0,15

Pacnipenenenue BEpTHKANGHOTO TOPHOTO JABJICHHS 1O MPOJETY OOJEIKH MPUHUMAETCS C yYeTOM HAaIUIaCTOBAHMA,
CHCTEM TPEIIMH U APYTUX 0COOCHHOCTEI IPYHTOBOTO MacCHBa.

B crnaboTpemmHOBaTEIX TPYHTaX NpH TITyOMHE HapyIIEHHOW 30HBI Oojee 1,5 M HOpMaTHBHOE BEPTHKAIBHOE TOPHOE
JABJIEHHE Jgzn CIEAYET yMEHBIIATE Ha 20%.

[Tpu komOaitHOBO# npoxonke 3HaYeHHe K, nomyckaercs yMeHbIats Ha 30%.

5.13. HopMaTuBHOE rOPH30OHTAILHOE TOPHOE JABIEHHE Jgxn, kH/M?, ONpeAeIseTCs:

pu cBo1000pa3zoBanun B rpyHTax f < 4 —mno dopmyrne

Jaxn = £0(hg + 0,5h)tg2(45°— %j : 3)

NpU 3ariiyOJICHUM KPOBJIM MEHEEe YABOCHHOM BBICOTHI CBoja oOpyienus: B rpyHrax ¢ f < 4 — mo ¢opmyie (3) ¢
3aMEHOH YHCIIEHHOTO 3HaYeHus Ny Ha paccTOSHME OT KPOBIIH BEIPAOOTKH 10 THEBHOH ITOBEPXHOCTH.

Pacnipenenenue ropu30HTAIBHOTO TOPHOTO AABJICHUS OJDKHO OBITH PABHOMEPHBIM I10 BBICOTE OOAEIKH.

5.14. HopMaTHBHOE TOPU3OHTAIBHOE TOPHOE MABICHHE B €l1ab0- M CPeIHETPEIINHOBATHIX IpyHTaX ¢ f > 4 mpu BricOTE
TyHHENs MeHee 6 M JIOIyCKaeTcsi He YYUTHIBaTh, a IPU BBICOTE Oojiee 6 M — ONPEAENATh W3 YCIOBHUS MPEAEIBHOIO
PaBHOBECHSI OTAEJIBHBIX CKAJIbHBIX OJIOKOB, OTCEYEHHBIX TPELIMHAMU.

HopmartuBHOE TOpH30HTaJIBHOE TOPHOE JABJICHHE B CHIBHOTPEIIMHOBATHIX IpyHTax ¢ f > 4 momyckaeTcst y4uThIBaTh
o hopmyie

O = 0,1p0h. (@)

5.15. dns BeIpaboTOoK riyOokoro 3anmoxeHus (coimre 500 M) BeIMYMHY TOPHOTO JABJICHHS CIEAYET ONPEAeNIATh C
YYETOM IIJIACTUYECKOTO COCTOSIHUS TPYHTOB M APYTHX CHEIM(DUIECKUX SIBICHUIL.

IIpu oTCyTCTBHMM HEOOXOIUMBIX IAaHHBIX JOMYCKAETCS Ha HAYaIbHBIX CTaJUAX MPOEKTHPOBAHHS BHIPAOOTOK
IITyOOKOTO 3a0XKEHHsI OINpEIeNsATh TOPHOE AaBICHHE HAa OCHOBE OIBITA CTPOUTENHCTBA TYHHEJEH B aHAJIOTHYHBIX
HMH)XEHEPHO-TEOJIOTHUECKUX U THAPOTEOJOTHUECKUX YCIOBHIX.

5.16. B BBIpabOTKax TIyOOKOTO 3alI0KEHHUS, PACIIOIOXCHHBIX B TIIMHHUCTBIX M APYTHX cnabeix rpyHTax ¢ f < 4,
OKa3bIBAIOIINX 3HAYUTEIHHOE PABHOMEPHOE MJABJICHWE HAa KOHCTPYKIHIO TYHHENS, Harpy3Ky Ha OOAEJNKYy CIeayer
ONPEJEIATh C YUETOM O0XKMJIAEMBIX CMEILEHUI IPyHTa A0 YCTPONCTBA BPEMEHHOW KpeNU U MOAATIMBOCTU 3TOM Kpenu B
cootBercTBuM ¢ TpedoBanusimu CHull 11-94-80, a Taxke MOAATIMBOCTH CaMOi 00ICIIKH.

5.17. Tlpu pacuere OOAEIKH TOPHOE NaBlICHHE HEOOXOIMMO ONPEAETSATh IO XapaKTePHCTHKAM T'PYHTOB C YUETOM
YCIIOBHH 3KCITyaTaliy (M3MEHEHHS CBOWCTB MAacCHBA IPYHTOB MIPH MX BOJOHACHIIIICHIH).

5.18. TIpu pacueTe 001€7I0K HATOPHBIX TYHHENEH, PAcIIoiaraéMbIX B BOJOIPOHUIIAEMBIX TPYHTAX, BKIIOUEHHE B OJTHO
COUYETaHWE HArpy30K OT BHYTPEHHETO IABJICHHWS BOABI M HAPYXXHOTO JABICHHS MOA3EMHBIX BOJ HE Jomyckaercs. B
HCKITIOYUTEIBHBIX CITydasX, KOTJa BO BCEX BO3MOXKHBIX (BKIIIOYAs AaBapUHBIEC) HKCIUIyaTAMOHHBIX CHTYaIHAX
rapaHTHPOBAHO BCECTOPOHHEE PABHOMEPHOE HApYyXHOE JIAaBICHHE BOABI HEMOCPEICTBEHHO HAa OOJENKY, JIOIyCKAaeTCs
BKITIOYATh B OJJHO COYETaHHWE C BHYTPCHHUM JaBJIEHHEM MUHUMAIFHOE 3HAUE€HHE HAPYKHOTO JTaBICHUS MTOI3EMHBIX BOJI C
KOA(PHUINEHTOM HAICKHOCTH TI0 Harpy3Kam, paBHBIM | .

5.19. [aBneHne MOI3EMHBIX BOJ| CIIEAYET OMNPEACIATh MPH YCTAaHOBHBIIEMCS YPOBHE BOABI B BOJOXPAHWIUINE C
YYETOM CHIDKEHHSI JaBJICHHUS IMOI3E€MHBIX BOJ, MPEAYCMOTPEHHBIMH JUIA 3THX LeNel APEHAXHBIMH YCTPOWCTBAMH H
LIEMEHTAIIMOHHBIMHU 3aBECAMHU.

5.20. IIpu mpOEKTHPOBAHUH THAPOTEXHUIECKUX TYHHEJIEH, pacrolaraéMbIX B BEYHOMEP3JIBIX TPYHTaX, HEOOXOIUMO
YYUTHIBAaTh BIMSHUE W3MEHEHHH TEMIIEpaTypHOTO peXMMa TPYHTOB Ha HX HECYIIYI0 CIIOCOOHOCTh, a TaKxke
YCTOHYUBOCTH M COIIPOTHBISIEMOCTh TPYHTOB BHEIITHIM Harpy3Kam.



6. OCHOBHBIC ITOJIOKECHUS I10 pacucry 06ILCJ'IOK

6.1. Obnenmkn rumpoTexHUYecknx TyHHener, corimacHo CT COB 1406-78, ciemyeT pacCUMTHIBATH MO METOIY
MIpeAEabHBIX COCTOSHUIM:

[0 HECYIEH CIOCOOHOCTM Ha TMPOYHOCTh M B HEOOXOAMMBIX CIIydasX C IPOBEPKOH YCTOHYMBOCTH (HOPMEI
KOHCTPYKIMH (IIPEACIbHBIE COCTOSHHUS IEPBOU TPYIIIIBI) B COOTBETCTBHU C 00S3aTEIBHBIM IPHIIOKEHHUEM 1;

110 00pa30BaHUIO TPEMINH (TPEIIMHOCTORKOCTH), €CIIN TPEIIMHBI HE JTOIYCKAIOTCS, MM MO PACKPBHITHIO TPEIINH, €CIIH
PaCKpBITHE UX JOIYCTUMO MO YCIOBHAM JOJITOBEYHOCTH OOJEIKH TYHHEISI, COXPAaHHOCTH TPYHTOBOTO MAacCHBa, a TAKXKE
10 3HAUYEHHIO (DMIBTPALMOHHOTO PACX0/1a BOIBI M3 TyHHEIS (IIPEACIbHBIE COCTOSHHS BTOPOI IPYIIIBI) B COOTBETCTBHU C
00513aTeIEHBIMU TIPIJIOKCHUAME 2 1 3.

6.2. CedeHnsi OONEIIOK IO TPEOCNBFHBIM COCTOSHHAM IIEPBOW M BTOPOW TPYHI HEOOXOOMMO pAcCCYUTHIBATE B
cootBerctBun co CHull 11-56-77 u CHull 11-23-81.

6.3. IIpu pacuerax ceueHUI TYHHEIBHBIX 00/IEIIOK HEOOX0AUMO BBOAMTE CIIEIYOITe KO3 PHUINSHTHI:

K03()(PUIMEHTH HA/IC)KHOCTH 10 HA3HAUEHHIO COOPYKEHUS ), U COYETAHUH HAarpy3oK J, MPUHUMAEMbIE COTJIACHO
CHulIl 11-50-74;

K03(p(pUIMEHT yclHOBMH pabOTHI ), NPUHAMAEMBIH U1 OCTOHHBIX, J>KEJIE300€TOHHBIX M CTaJIeKeJIe300€TOHHBIX
001e10K 110 TabJ. 5, I CTAIBHBIX 000JI09eK — 110 TaoII. 6.

Tabmuma 5
Koaddunuent ycnouii paboTs ¥, mpu
Oobnenxu pacyeTe 1o NpeACIbHbIM COCTOSIHUAM
TIEpPBOM TPYIIIBI BTOPOI rpyNIIbI
beronnsie (B TOM 4YHCie W3 HaOpHI3r-Oe- 1,0 0,9 (0,75)
TOHA ¥ IIPECCOBAHHOTO OETOHA)
JKeneso0eroHHbIE (B TOM YHCIIEC MMpeaBa- 11 1,3 (1,15)
PHUTENBHO HANpsHKCHHBIE, W3 apMHPO-
BaHHOTO HaOpBI3r-0CTOHA M  KeJIe30-
TOPKPETHBIE)
Cranexene300eToHHbIe (IPH pacyeTe Ha 0,9 -
BHYTpCHHEE JIaBIICHHC)
[pumeuyanne. 3Ha4eHUs KOX(PPUINEHTOB, yKa3aHHBIE B CKOOKaX, CIEAyeT MpHU-
HAMath Tpu Kod(duipente ymensHoro ormopa K, < 2000 H/cm®), B rpyHTax,
MOJBEP)KEHHBIX cy(hdo3um, BHINETAUYNBAHUIO, a TaKKe NPH THAPOKapOOHATHON
IIEIIOYHOCTH BOJBI-cpeibl MeHee 0,25 Mr-3KB/II.
Tabauma 6
Y4acTKu CTanbHBIX Koa¢pdument ycnosuii paboTsl
Hagienne 0601104eK IIpY COYETaHUH HATPY30K
OCHOBHBIX 0C00BIX
Buyrpennee | IIpsimble 0,75 (0,9) 1,0(1,1)
dacoHHbIE 3JIEMEHTHI (KOJIeHa 0,65 (0,75) 0,8 (0,9)
U pa3BETBIICHUS)
HapyxHoe Bce yuactkn 0,75 0,9

Mpumeuanus: 1. 3HaueHns kKodQPUIEEHTA ), YKa3aHHBIE B CKOOKaX, JOIDKHBI
NPHUHUMATHCS:
a) Ui KOMOMHHUPOBAHHBIX OOMENIOK ¢ HApY)KHBIM MOHOJIUTHBIM XKEJIe300eTOHOM
(cranexene300e TOHHBIX);
0) Ui KOMOMHHPOBAHHBIX OOJIENIOK C Hapy>KHBIM MOHOJIUTHBIM OCTOHOM IIpH
OJJTHOBPEMEHHOM BBIITOJHEHHUH CICAYIOIHNX YCIOBHIA:
Pui < 0,15-10K,;
Pui < 10~ pghg, (1 cos a + sin @),
e Py — BHYTpEHHEE JaBJICHHUE BOABI B HAIOPHOM TyHHee, MITa;
Ny, — kpaTuaiiimee paccTosHHE OT OCH TYHHENA 10 HOBEPXHOCTH 3EMIIHL, M;
p = 0,7 — k03 HULKEHT TPEeHHs TPYHTA 110 TPYHTY;
0L — YTOJI MEK/Ly HOPMAaJIbIO K TOBEPXHOCTHU 3€MJIH U TOPHU30HTOM, Ipa;
K, — xo>dbuumenT yaensHOro otmopa rpyuta, H/em®, onpenemsemsrit mo m.
6.13;
B) IIpH pacyeTe Ha BHYTPEHHEE aBJICHHE, €CIU OTIIOp IPYHTA HE YYUTHIBACTCS.
2. Ipu ucnons3oBaHuu KoddduimeHTa )% mo JaHHOH Tabiuie KodhQHIHEeHT
COYCTaHUI HArpy30K J¢ CICAYeT IPUHUMATh PaBHbIM 1.




6.4. Pacuer 00/eJI0K 1O HecylleH CIIOCOOHOCTH CJIE/yeT BBINOJHATH Ha BO3MOXHBIE Haubosee HeOnaronpusTHbIC
OCHOBHBIE U OCOOBIE COUYETaHUsI PACUETHBIX HArpy30K C MIPUMEHEHNEM PACUETHBIX XapaKTepUCTHK MaTepruaioB 00eoK.

6.5. Pacder 001enok o 0Opa3oBaHUIO W PACKPBITHIO TPELIMH JOJDKEH OCYIIECTBISITHCS HA OCHOBHBIC COUETAHMS
HOPMaTHBHBIX Harpy3ok 0e3 y4yera rMIpaBIMYECKOro y/apa ¢ MPUMEHEHHEM HOPMAaTHUBHBIX XapaKTEPHCTHK MaTEpPHaNIOB
001e0K.

6.6. Pacuer 00menok THAPOTEXHHMYECKUMX TyHHEJEH BceX THUMOB (BKIIOYas (PaCOHHBIE YaCTH KOMOWHHMPOBAHHBIX
00/1€JI0K) ClleyeT BBIIONHSITE C YUYETOM OTIIOpa IPYHTOB. VICKIIIOUEHMs DOIYCKAlOTCs P PacIONIOKEHUN TYHHENEH B
cnabbIX HEyCTOWYMBBIX TpyHTax. IIpu pacnonokeHWM TyHHeNed Ha TiyOMHE MEHee TpeX AWaMeTpoB (IIPOJIETOB) HaJ
LIENBITON CBOJA BEJIMYMHA JIABJICHHUS, IIEpeaBaeMOro Ha IPyHT OOJEIKOM TYHHENsI, He JOJDKHA IPEBBINIATh Beca TOJIIH
IpYHTa HaJ TYHHEIEM.

6.7. Pacuer 00/1eJI0K MPOM3BOJILHOTO OYEPTaHMUS Ha JIIOObIe BHELIHUE U BHYTPEHHUE HArpy3KH WM UX COYETaHUs MPU
W3MEHSIOIMXCS 110 KOHTYPY Je(OpPMallMOHHBIX XapaKTEPUCTUK TPYHTOB CIIEIYEeT BBHIOJIHATH METOJAMH CTPOMTEIIBLHOM
MEXaHUKH.

Pacuer HEOOXOMMO BBITIOIHATH B COOTBETCTBHHU C MII. 6.4 1 6.5 Ha KaxI0€ U3 CoYeTaHuil HAarpy30k. CI0XKEHHUE JITIOP
YCHIIMH OT OTJENBbHBIX Harpy30K JUIsl TOJIy4eHHUsI CYMMapHOM 3ITIOPHI HE JAOITyCKaeTcsl.

6.8. beronHele 007enKy O€3HANOPHBIX TYHHEJEH CcJelyeT pacCUMTHIBaTh Ha IPOYHOCTh B MPEINIOJIOKECHUU
o0pa3zoBaHusi B 00JEJIKE IUIACTHYECKUX INAPHUPOB M IPOBEPSATh HAa TPEUIMHOCTOMKOCTH MO NPENeNIbHBIM COCTOSIHUSAM
BTOPOM I'PYIIIBL.

6.9. Ilpu pacuere 00/eNIOK MO MPEAEIbHOMY COCTOSHUIO BTOPOI IPYIIIBI MPEACIbHYIO HIUPHUHY PACKPBITUS TPEILIUH
00/1e7TOK HATIOPHBIX M OC3HAMOPHBIX TyHHENeH | kiacca ciieyeT npuHUMATh 1Mo Tad. 7.

Tabmnuua 7
I'pagueHt IpenenpHast IIHPHHA PACKPBITUS TPEIIUH, MM, U3 YCIOBHS
HAINopoB | JOJNTrOBEYHOCTH GETOHA IPU HAPO- COXPaHHOCTH apMaTyphl IIPH CyM-
BOJIBI B KapOOHATHOM IIEIOYHOCTH BOJIBI- MapHOH KOHIIeHTpari HoHoB Cl i
obnenke CpEJIbI, MI'-3KB/JL. SOy, Mr/n
N 0,25 1 2 25u | mo50 100 200 400-
Oonee 1000

Hanopm,le TYHHECJ/IH U HE3ATOIVIAEMbBIEC YaCTH 6e3HaﬂOprIX TyHHeJ]eﬁ npyu HAJIUIUH
MO/I3EMHBIX BO/I

5 0,1 0,18 0,35 0,5 0,5 0,4 0,35 03
50 0,07 0,15 0,32 0,45 0,5 04 0,35 0,3
300 0,05 0,12 0,23 04 04 0,3 0,25 0,2

He3aTonuisieMble 4acTH 00/1eJ10K Ge3HANOPHBIX TyHHeJIeil IIPH 0TCYTCTBHU
NOJ3eMHBIX BOJ
- | He orpannunBaercs | 0,2 | 0,2 |05 |01

Ipumeuanus: 1. Bopoii-cpenoii, ompeaensiomell I0JTOBEYHOCTh OETOHA H
apMaTyphl B 00JICIIKE, SBISIFOTCS:

npu H; > Hg; — Boa BHYTpH TOHHEIIS;

mpu H;j < Hg; — monm3emuas Boja.

2. Hns tynueneit II, III, IV kmaccoB mpenenbHble 3HAU€HMS PACKPBITHS TPEIUH
clieflyeT MPUHUMATh COOTBETCTBEHHO B 1,3, 1,6 W 2 pa3a OONbIIMMH, YeM 3HAYCHUS,
MIPUBEICHHBIC B Ta0IHIIE, HO He Oosee 0,5 MM.

6.10. I'paguent Hamopa Jy B 00/1€/IKaX MPHHAMAIOT B 3aBUCUMOCTH OT K03 dunuenta punsTpanuu K rpynra:
Jy=1mpuk< 107 em/c;

= % mpu k > 1072 em/c,
k

rae H; — BHyTpeHHUIl Hanlop BOABIL, M;

H¢; — Hanop NmoA3eMHBIX BOA, M;

hy — TommHa 00aeNKH, M.

B unrepsane 10 < k < 1072 3uauenue Jy onpenenseTcs 1o HHTEPIOISIHNL.

6.11. Jlnst 3aTommsieMblx dYacTeld 00JeloK OE3HANOPHBIX TYHHENICH IO YCJIOBHSAM JIOJITOBEYHOCTH OETOHa H
COXPaHHOCTH apMaTypbl IIUPUHA PACKPBITUS TPELUH HE OTPAHUYUBAETCSL.

6.12. Crarudeckue pacdeTsl OOJENIOK CIIEAYeT BBINONHATH C YYE€TOM TPEUMHOOOPa3oBaHUS M INIACTHYECKUX
nedopmanuii:

oOzmenky OE3HANOPHBIX TYHHEJICH M ONMOPOXXHEHHBIX HAIOPHBIX TYHHENEH IO TpeleNbHBIM COCTOSIHUSIM IIepBOI U

BTOpOﬁ rpynil paCCYUTBHIBAOT € YUYCTOM KECTKOCTH OETOHHOI'0 CEeYEHUs Inpu MoAyJic yupyroctu OcToHa B KOHCTPYKIIUN
Ex=0,7Ep;

JH



00IeNKM HANOpHBIX TYHHEJICH Ha HKCILIyaTallMOHHbIE HArpy3KH IO HPEAEIbHBIM COCTOSIHUSIM TI€PBOM T'PYIIIBI
PacCUUTHIBAIOT C YYETOM JKECTKOCTH apMaTypHoro ceuenus Ey = E,.

[To npenenbHBIM COCTOSIHUSIM BTOPOM IPYIITBI OOIENTKH HAIIOPHBIX TyHHEJEH ClIeyeT PacCUMThIBATh:

HETPELINHOCTOMKHE — C YYETOM JKECTKOCTH apMaTypHoro cedenus Ey = E;;

TPEIIMHOCTOMKUE — C YUETOM JKECTKOCTH OeToHHOTO ceyenus npu Ey = 0,7E,,.

6.13. Pacuer 001en0K TyHHeNeH CleAyeT BBIIOJHATH C YYETOM B3aUMOJCHUCTBUS MX C TPYHTOBBIM MAacCHBOM.
JledopmanmoHHbIe CBOWCTBa TPyHTa XapaKTEepU3yIOTCs KO3(D(HUIMEHTOM yAenbHOro otmopa K, WIM NpHBEIECHHBIM
(>pdextuBHEIM) MOLyNEM Aedopmauuu rpyHTa Eq n ko3 duunentom Ilyaccona v. IlpuseneHHslil Moxynb aedopmanuu
HEOOXOANMO OMPENESATh C YYETOM HEOJHOPOJHOCTH CBOICTB TPyHTa OT E€CTECTBEHHBIX M TEXHOTCHHBIX NPHINH
(3aKpemyieHHe TPYHTOB IIEMEHTalMeH WM WHBIMH CHOCOOaMHM, IOSBICHHE HApYIIEHHOW INPOXOIKOH 30HBI M 1p.).
3HaueHNsl XapaKTEPUCTHK TPYHTOB CIIEAYET ONPENENATh C yYETOM HX CBOICTB NPH BOJOHACHINICHUM Ha OCHOBAHUH
HaTYpHBIX UCCIIEIOBaHUM.

JInst HamoOpHBIX TyHHENEH KPYroBOTO OYEPTaHMS, PACIONaracMbIX B OJHOPOJHBIX H30TPOIHBIX I'PYHTaX, MOAYIb
nedopmannu rpynra Eq gomyckaercs onpenensaTs no Gopmyie

Eq=Ko(l+ V) ®)

Kr,
roe K, = ﬁ— KOX(PUIUECHT YICIBHOIO OTIOPA IPYHTA;

K — xo3¢dumment otnopa rpyHTa;

le — HApYXXHBIA paanyc 0OIENKH, CM.

Jnst TyHHeNeW, pacroyiaraéMblX B aHHM30TPOIHBIX TPYHTax C OTHOIIEGHHEM Mopyied nedopmanuu B pasHbBIX
HarnpasJieHuX Oonee 1,4, pacdeTsl HEOOXOANMO BBITIOJIHATE C YIETOM aHHU30TPOIIHH.

6.14. JlebopmannoHHble XapakTepucTukH rpyHToB K, ni Eq mnst tynneneii I n 11 knaccos crieyer onpenenars Ha
XapaKTepHBIX HHXEHEPHO-TCOJIOTHIECKUX YYacTKax IO JAaHHBIM HATYPHBIX HCCIICIOBAHHH, BBINOJHEHHBIX METOIOM
HalOpHBIX BBIPAOOTOK, C TOMONIBIO YCTAaHOBKHM LeHTpaspHOro Harpyxenus (YLIH) u numuHapuaeckoro
rugpasnmdeckoro mramma (LI'T), a Taxke mMTamMIoB B COYETaHUN ¢ CEHCMOAKyCTHUECKUMH M MPECCHOMETPHUIECKIMHU
METOJIaMH.

Hna tynneneit Il u IV knaccoB HamsiexXUT NpeaycMaTpyUBaTh HATYpHBIE UCCIIENOBAaHUS CEMCMOAKyCTUYECKUMHU U
MIPECCHOMETPHYECKUMH MeTOoaMHt. Jl0oIycKaeTcst TakxKe UCIIONIb30BaTh 3HAYCHHUS (PU3NKO-MEXaHMIECKNX XapaKTEePUCTHK
TPYHTOB, BBISIBIICHHBIX IIPH ITPOXOJIKE TYHHEJICH B aHAJIOTHYHBIX HH)KCHEPHO-TEOJIOTHIECKHUX YCITOBHSIX.

6.15. [l IpOeKTUPOBaHUS THIPOTEXHNUECKHUX TYHHEJIEH, pacIoyiaraéMbIX B BEUHOMEP3IIBIX TPYHTaX, HEOOX0IMMO
OTIPEETIATh 3HAUeHHS (PU3MKO-MEXaHNIECKHX XapaKTEPUCTHUK TPYHTOB B MEP3JIOM U TAJIOM COCTOSIHHH.

6.16. Jlna npeaBapuTenbHBIX pacyeToB 3HaUeHHs Kod(duimenToB yaensHoro ornopa K, aist cpeIHeTpenHOBATHIX
TPYHTOB JIOITyCKA€TCS OMPEAEIATH MO YePT. 2 WM 110 aHAJIOTaM.

3
1600 K, krclcm /,
1400

1200

1000

800

600

400

200

L1

0 2 4 6 8 10 12 14 f

0

Yeprt. 2. ['paduk 3aBucuMocTu kod3bdupenta K, ot KodbpuipeHTa Kpenocty rpyHTa f 11 TpelnHOBaThIX IPYHTOB

Ipumeuanue. B cnaborpenmuoBateix rpyntax ¢ f < 10, a Takxke npu KOMOaWHOBOM MPOXOIKE TYHHEINS 3HAYCHHS
K, Tosy4eHHbIe TI0 YepT. 2, ciexyeT yBeauanuBaTh Ha 30%.

6.17. B pacuerax 00enOK TyHHENEH HEOOXOIUMO YYUTHIBATE COBMECTHYIO pabOTy YCTaHABIMBAEMOMN MPH MPOXOIKE
TYHHEJIS KPeIu ¢ 00eIKOH.

6.18. Tlpu Ha3HAaYEHWH pACUETHOW CXEMbl OOJENIKM TYHHENsl M TPYHTOBOTO MacCHMBa CIEIyeT Y4YUTHIBATbH
HOCIIEJOBATEIBHOCT Pa3padOTKU IPYHTa U BO3BEACHHS JICMEHTOB OOIENIKH.



6.19. Ilpu napauienbHOM paclOIOKEHUH HECKOJNBKUX TYHHeENeH B pacuere 0o0AeNKHM Ha NPOYHOCTh HEOOXOIUMO
YUUTBIBATh W3MEHEHUS HAIPSDKCHHOTO COCTOSIHMS M IPOYHOCTHBIX CBOMCTB TI'PYHTOBOI'O MAcCCHBA, BBI3BAHHBIX
IIPOXOJKOH COCEAHUX TyHHEIEH.

6.20. PacueT GETOHHBIX U KeJIe300€TOHHBIX 00JIEJIOK TYHHEJICH Ha TeMIepaTypHble BO3JEHCTBHS CIIEyeT BHIITIOIHATD
IIpU pacyeTHoi pasHocTH TeMneparyp oonee 30°C ¢ yueTrom HaOyxaHHs M OJI3Y4eCTH OETOHA.

6.21. Ilpu pacuere 00€I0K HAIOPHBIX M OE3HAIIOPHBIX TYHHENEH NMPOTHUBOAABICHHUE BOJbI B IIBaX OETOHUPOBAHUS U
B CEYCHUSIX MEXY LIBaMH OETOHHPOBAHMS HE YUUTHIBACTCS.

6.22. TOJ'IHII/IHy JIOTKa TYHHCJIA, MOJABCPKECHHOT'O BO3JCHCTBUIO BJICKOMBIX HaCoCOB, CJIEAYCT Ha3dHadaTb C Y4YCTOM
BO3MOXXHOCTH UCTHUPAHUS JIOTKA.

IIpunoxenue 1
Obs3arensHOE
Pacuer 001e0K TyHHENEH 10 MpeeNbHBIM COCTOSIHUSM TIEPBOI TPYIIITEI
1. PacyeT GeTOHHBIX M KeJ1€300eTOHHBIX 00/1€JI0K MPOM3BOJIBLHOI0 04ePTAHMUSA

B paC‘IeTHOﬁ CXEMEC, KaK IMMPaBUJIO, IMMPEANOIAracTCs, 4YTO Harpy3ku, B TOM YHUCJIC U TOPHOC NAaBJICHUC, 3aJaHbl, 4 OTIIOP
TpyHTa ONPEACIIACTCA KAK pCaklud yIpyroro OCHOBaHMUA. Bo3mosxabie HpOCTeﬁH.IHe PACYCTHBIC CXCMbI O6,Z[eJ'IOK KakK
CTCPIKHCBBIX CUCTCM B pryl"OfI cpeac ¢ OAHOCTOPOHHUMU CBA3SMH IMOKa3aHbI HA YCPT. 1.

Zgz Bam
(I EFEEEEEEEEN)

2
- B

Tttt ' ' by

Yepr. 1. PacueTHble cXeMbl 00/I€IOK TYHHENIeH

Pacyer mpo4YHOCTH ciexyeT BBINONHATH Ha pacyeTHble HArpy3Kd (C y4eToM KO3(QQHUIMEHTOB HaAEKHOCTH IIO
Harpy3Kam) B COOTBETCTBHH C Pasll. 5, )KECTKOCTb IPUHUMATh B COOTBETCTBHH C 1. 6.12, K03 PUIHEHTHI OTIIOpa rpyHTa
— B COOTBeTCTBMH C M. 6.13-6.16.

Pacuer ceuenmii 00/€TIOK U oIpeiesieHHe He00X0IMMOH IUIONIa I CEeUeHHUS apMaTypsl Ag CleayeT MPOU3BOIUTH IO
CHulIl 11-56-77.

2. Pacyert crasexe1e300eTOHHBIX, ’Ke/1e300eTOHHBIX, APMUPOBAHHBIX HAOPBHI3r-0e TOHHBIX U 7KeJ1e30TOPKPEeTHbIX
00/1eJI0K HANOPHBIX TYHHeJeii KPYroBOro o4epTaHUS HA HAYAJTbHBIX CTAAUAX NPOEKTUPOBAHUS

Ha HavajpHBIX CTamusIX MPOSKTHPOBAHUS PacueT HATIOPHBIX TYHHENEH BBIIIOJIHIETCS 10 MPUOIKEHHBIM (GopMmyriam,
KOTOPBIE YUUTHIBAIOT TOJIBKO BHYTPEHHEE AAaBJICHNE, IOCTOSIHHOE B IIpEieTax CEUCHNUS.

[Tnomans cedenus paboueit apMaTypsl As, cM?, Ha 1 cM JUTHHEI TyHHEJIS:

TIPH COOJTIOJICHUH YCIIOBHSI

> Koliy cRst

hgz > 1)
M lePGEsy nY Ic

onpenensercs o hopmyie

Asz_YnYIcpwiri _AssRy_Kori ’ @)
Y cRst Rst Es

pu Hecobmoaernn ycaosus (1) — mo popmyie

A = YnYicPuili AsRy — pghge ’ @3)
Y cRst Rst 100y cRst

II€ Pyi — pPacuyeTHOC BHYTPEHHEE MaBJICHHWE BOIBI C YYETOM THIPABIMYECKOTO yiapa B IEPHOJ HOPMAaIbHON

skcmutyaranuu, MIla;
hqz — paCCTOﬂHHe OT IIICJIBITU CBOJA TyHHeJ'lﬂ pI(e] HOBerHOCTI/I 3€MJIH, CM,
Rst, Es — pacueTHOE conmpoTHBICHNE apMaTyphl Ha pacTsHKeHHE U MOIYIb YIIpyroctu apmarypsl, MIla;
Ags — TUIOIIAb CEYEHHUS CTAIHHON 000JI0UYKH, CM2, Ha | cM JJIMHBI TYHHETS;



Ry — pacyeTHOE cONpOTHBIIEHHE CTANIbHOM 0000uKH, NprHHMaemoe 1o CHull 11-23-81, Mlla;
K, — kosdduimenT yaensHoro otmopa rpynra, H/em®;
— TIOTHOCTh TPYHTA, KI/cM’;
Yer Yo Yic — KOO QUIMEHTHI, TPUHIMaEMbIe COTJIacHO 1. 6.3.
Ecmu mo dopmynam (2) mwim (3) A; < 0 (T. e. pacueTHON apMmarypsl He TpeOyeTCsl U BHYTPECHHEE NABJICHUC BOJIBI
TIOJTHOCTBIO BOCIIPUHUMAETCSI TPYHTOM), CIlIelyeT MPUHUMATh 3HauyeHue As 10 MHUHHUMAJILHOMY IPOLCHTY apMUPOBaHUS
cornacHo 1. 4.19.

3. Pacuer cTaJbHBIX 000/104eK KOMOMHUPOBAHHBIX 00/1€JI0K ¢ HAPYKHBIM MOHOJIUTHBIM 0€TOHOM

3.1. Mapku crany 11l CTalIbHBIX 000JI09eK 1 KOJIEI] )KECTKOCTH CJIeAyeT IPUHUMATB 110 Taoum. 1.

Tabnuna 1
Tonmuna Kareropus cramu npu pacueTHoH
Mapxka I'OCT unu JINCTOBOTO temneparype t, °C
CTalu TY mpokara, | t>-40 | —40>t>-50 -50>t>-65
MM

BCr3I'mc I'OCT 380-71 10-30 5 - -
18I'mc I'OCT 23570-79 10-30 + - -
09I2rp. 1 TV 14-1-8023-80 11-20 12 - -
0912 I'OCT 19282-73 10-32 12 - -
09I'2C rp. 1 TV 14-1-3023-80 10-20 12 13 15
0912C I'OCT 19282-73 10 - 60 12 13 15
10XCH/L I'OCT 19282-73 10-40 12 13 15

IMpumeyanus: 1. 3Hak “+” 03HaYaeT, YTO KATETOPHUIO CTAJIM M TPeOOBaHMS K Hell yKa3bIBaTh B
MPOEKTEe He CJeNyeT; 3HaK “—* 03HauaeT, YTO JAAHHYIO MapKy CTajH MpH yKa3aHHOH pacueTHOH
TeMIIepaType NPUMEHATh He CIIeyeT.

2. Ilpn HauiekameM TeXHHKO-IKOHOMHUYECKOM OOOCHOBAaHHMH JOIYCKAeTCsl MPUMEHSThH CTajb
JIPYTHX MapoK.

3.2. CranpHBIe 000IOYKH CIEAYET PACCUUTHIBATh Ha JACHCTBHE BHYTPEHHETO JABJICHUS BOJABI B TYHHENE, HApY>KHOTO
JIaBJICHUSI TIOA3EMHBIX BOJ, pacTBopa (MpH LEMEHTAI[MM) M CBEXKEYJIO0KEHHOro OETOHa C YYeTOM TeMIepaTypHbBIX
BO3ZICHCTBHN, a Takke Ha JefcTBHE COOCTBEHHOTO Beca M Harpy3oK OT MEXaHH3MOB NPH MOHTaxe obosouku. IIpm
pacyere CTaJbHBIX 000JI04YEK JIeHCTBIE TOPHOTO AaBJICHHS HE YUUTHIBACTCS.

Koa¢p¢punment Hame)xHOCTH 1O Harpy3ke 7Y KO3(D(GHUIMEHT HaJEKHOCTH II0 HAa3HAYEHHIO COOPYXEHHS Y, H
KO3 PUIHUESHT YCIOBHIA PabOTHI Y, CIACIyeT MPUHUMATh COTJIACHO TpeOoBaHuIM mil. 5.8 u 6.3.

I[Mpumeuyanue. 3HaueHne KO>(QQUIMEHTa YCIOBUI pabOTHI Y. MPHUBEICHBI Ul pacueTa CTAIBHBIX 000yI04YeK 0e3
ydueTa MECTHBIX HaNpsHKSHUH.

3.3. Pacder Ha MPOYHOCTD CTANBHBIX 000JIOUYEK CIIEAYET BHINOIHATH 10 (hopMyIe

Vox —0x0, +03 < YR )

Yn
TP 3TOM HEOOXOAUMO COOIOIATh YCIOBUS:
R R
oy < Te ; Oz S—yc,
Yn Yn

IJie Gy, G; — HOpMAaJbHbBIE HAMPSKEHHUS COOTBETCTBEHHO B TIOTIEPEYHOM M IIPOJIOJIBLHOM cedeHms X o0omouku, Mlla;
R — pacuerHoe conpotuBienue, MIla, mpuHIMaeMoe TpU pacueTax Ha BHYTPEHHEE JMABJICHUE C YUETOM OTIOpa

Ry
[PYHTA paBHbBIM ——, & MIPU pacyeTax Ha BHyTPEHHEE JaBjieHUe Oe3 yuyeTa OTIopa TPYHTAa M Ha HAPYKHOE
Yu

nasneHue — Ry;
Ru, Ry — pacueTHble CONpPOTUBIEHHS CTaNTH PACTSIKEHHIO, CKaTwio, u3rndy, MIla, cOOTBETCTBEHHO 1O BPEMEHHOMY
COIIPOTHUBIICHHIO | TI0 MPeJeNy TeKy4ecTH, npuHumaemMsie o CHull 11-23-81;
Yu — K03 HUIMEHT HAIEKHOCTH ISl 3JIEMEHTOB KOHCTPYKLMH, PacCUNTHIBAEMBIX Ha IMPOYHOCTH O BPEMEHHOMY
CONPOTHUBJIEHUIO, PaBHBIH 1,3.
3.4. HopmanbHOoe HampspkeHHe G;, MIla, B HpOJONBHBIX CEYEHHSIX OOOJOYKH OT BHYTPEHHErO JaBJICHHS BOJBI
CIIeIyeT OTMpeneNaTh Mo GopMyam:
_ _ Bwifm +ar Kor
L 443310 1Ky, |
T7€ Pyi — pacueTHOE BHYTpEHHee AaBieHue Boabl, Mlla;

Q)



I — CpeqHui paguyc 000JI0UKH, CM;
t — ToymMHA CTEHKH 000JIOUKH, CM;
&y — pacuUeTHBIN paguaNtbHBI 3a30p MEXy 000JI0YKOH U OETOHOM, CM;
Koy — MpHBeIEHHBIH K03 (UIHEHT yaenpHOro oTnopa rpysTa, H/em®, onpenensemsiii mo gopmyiie

1
Kor =—F/————; (6)
N
b 'm Ko

I, — Hapy>XHBIH pasnyc OETOHHOI 000HMEI, CM;
E, — Mmonynb ynpyroctu 6erona, MIla;
0) mpH OTCYTCTBHM OTIIOpa IPYHTA WX IIPH

a _ il

2 >433.107° Puwilfm
Puwi

o, = aim ©

3.5. PacdeTHbIil paanabHBIH 3230p MEXKIY 000II0YKOH U OETOHOM d;, CM, CIIEAYET ONPENLIIATh 1Mo (popMyie

ar=an T ap tag, (8)

TZ€ 8r1, g, 8r3 — COCTABIAIONINE PAANAIBLHOTO 3a30pa COOTBETCTBEHHO OT TEMIIEPATYPHBIX BO3JICHCTBHH, ycaaku OeToHa
¥ TTOJI3YYECTH TPYHTA, CM.
CocTaBISIONIYIO 3a30pa OT TEMIIEPATyPHBIX BO3ACHCTBHUH &1 CIIEYET ONPENEIATH 10 (hopMyIie

ar = 15,6‘1076rm(tmax - tmin)y (9)

r1ie tmax — HAaHOOJIBIIAs TEMIIEPATYpa B TYHHEJIE MIPH 3aII0JHUTENbHON IIeMeHTanuy, °C;
tmin — MUHMMaJIbHAs TEMIIEpaTypa BOJIBI MM BO3AyXa B TyHHEINE, °C.
Cocrapmsronye 3a30pa OT yCaJki OCTOHa 8y, W MOJI3YYECTH TPYHTA 83, ONPEENsieMble IO JaHHBIM HCCIICJOBAHUH,
CJIeyeT yYUTHIBATh TOJIBKO MIPU pacdeTe Ha 0COObIe COUETAHUS Harpy3o0K.
JAnst ipeABapUTENBHBIX PACUYETOB JIOMTYCKAEeTCs IPUHAMATh

a, = 3-107*ry,. (10)
3.6. HopmanbsHoe HampsbkeHue o, Mlla, B mpoJOJBHBIX CEYCHUSAX OOOJOYKH OT HAPYXKHOTO MaBJICHHS CIIEAyeT
OTIPENENATh 0 PopMyIIe
r
o, = Puefm (11)
t
TJIE Pye — PACUETHOE HApPyXHOE HaBienne MIla.

3.7. HopmansHoe Hampspkerne, MIa, B onepeqHOM ce4eHUH 000I0YKH CIICAYET ONPEaeIIATh:
OT TEMIEPaTYPHBIX BO3JEHCTBHI — 110 hopMmyIie

o1 = 2,521, (12)

rae ty — pacueTHbIN niepenaj remmneparyp, °C;
OT CTECHEHHMSI TIONEePEeUHOM edopmariuu — 1o Gopmylie

oy = 0,30y, (13)

3.8. Pacuernble nepemnan remneparyp ty ciemyer onpenensats mno Gopmynam:
IIPY TTOBBIIIEHUH TEMIIEPATYPhI

td = tmax - tb,minr (14)
TP NTOHWKECHUHN TEMIICPaTypPhI
td = tmin - tb,ma\x; (15)

1€ tmax, tmin — COOTBETCTBEHHO HauOOJbIIAs M HAMMEHBIIIAs TEMIIEPATypa BO/IBI WM BO3/lyXa B TyHHene, °C;
th, max» th,min — COOTBETCTBEHHO HanOOJIbILIAsl 1 HAMMEHbIIIAsl TEMIIEpPATypa 000JI0UKH B Iepro]] obeToHnpoBanus, °C.
3.9. MecTHble HanpsDKEHHs, BO3HUKAIOIINE B CTAJIbHONH 000JI04Ke Y pedep KECTKOCTH, a TaKkKe B MecTax INepesioMa,
00pa3yIomuX moJ yriaoMm He 6oiee 10°, momyckaercsl He YYUTHIBATb.
3.10. Pacuyer Ha ycTOWYMBOCTH CTaJIbHOM OOOJIOYKHM TpH JEWCTBUM HApY)XHOTO HaBIEHHSA pywe, MIla, ciemyer
BBITIOJHATH 1O hopMyIIe



Pae< YePar§ '
Yn
II€ Pcr — KPUTUUECKOE HapyXHOe JaBieHue, Mlla;

& — KoahGULMEHT, TPUHUMAEMBIH 1o Tad. 2.

(16)

Per ImltR,, 0,5 0,75 1 15

£ 1 0,9 0,8 0,6

0,5 0,4

Perfm

y

Rt
per = ry )

m

IIpu > 25 cnenyer NpUHUMAaTh

rae R,, — HopMaTHBHBIH Ipesen TekydecTn cTany, MIla.

Tab6uuna 2

|
3.11. Kpurudeckoe HapyXHOE AaBIICHHE IPH OTCYTCTBHM KOJIELl JKECTKOCTH WM mpu — >2 (rme | — paccrosiHue

m

MEXIy KOJbLAMH, CM) CIEAYET ONpelennuTh rpaduueckn mo dept. 2. Paspemiaercs Takke B 5TOM CIlydae BBIOIHATH
pacyer Ha YCTOWYMBOCTB IO CTaHAAPTHBIM IporpamMmmaM Ha DBM.

3,0 - Per, MITa 4,0 1 Por, MIla
[NIRRIRInIn T
RERERRAN THHHTT
25 Ryn=230MIIa (2300krc/cm 2) 3,5 MHR y»=310MI1Ia (3100krc/cm 2)
3,0
2,0 4
2,5 4
1,5 41 20 4
1l ar/rm-104=0 H ar/rm-104=0
Mﬂl 23610 Riii 23610
1,5 g
1,0 inin
1,0
0,5
R 0,5 A
iiite ---; HH
0,0 HHHHHHH 0.0 EAHFHEHEFE
L 8L 3Lg g mteu S L8R KL SR meu
- = = = Q e = = AA
4.0 47 Per, MlIla
T
INIRIRRNANIN
T
3,5 MR yr=450MIIa (4500krc/cm 2)
3,0
25 4
20 4
ar/rm-104=0
1.5 236 10
1,0 i
N
0,5 i
1 i;
0,0 FHHHH
AL 88V I8 Y mtem
—. = = = A N

Yepr. 2. 'paduk 3aBUCHMOCTH KPHTHYECKOTO HAPYXKHOTO AABICHHS Ppr OT OTHOCHTEIBHON TONIIHHBI CTEHKH I/t [Ryn — HOPMATUBHOE
CONPOTUBJIEHUE MO MpeJeNly TeKyuecTu ctanu, MIla (KFC/CMZ); a; — pacyeTHBIN paTUAIbHBIN 3a30P MEX]Ly CTEHKOW 000JIOUKU U

OETOHOM, CM; Iy — CpeHuil pagnyc 000I0UKH, CM; T — TONIINHA CTEHKH 000I0UKH, CM]



3.12. Kputnueckoe HapyXHOE HaBIeHHE pg, MIla, mpW HanWYMKM KOJEN >KECTKOCTH CIEAYET OIpenensiTh IO
bopmymam:
3
t(t)2 t
Per =0,92EST[—) npu O,SSTSZ; a7
f

m

t| 1 t)? 2 |
po =Es— ﬁ+0,092(—) n&,(l%——) npu — < 0,5, (18)
m | Nym I'm m 'm
rne E; — momyns ynpyroctu cramm, MIla,
Ny — YHCIO BOJH, OOpa3yIOUIMXCS TPH CMATHH OOONOYKH, TOAOHpacMOe TaKUM 00pa3oM, YTOOBI IOIYYHTH
MHHUMAJIbHOE 3HAYECHHE Oy,

Nwl :
m:1+(lj |
Tm

3.13. Konbua *ECTKOCTU HAIJIEKUT MPOECKTUPOBATh MUHUMAJIBHOIO IONEPEYHOTO CEUEHUS C LEJbI0 YMEHbLIECHUS
rabapuTOB BBUIOMKH.

Pexomenyercst nmpegycMaTpuBaTh aHKEPOBKY KOJIEI] KECTKOCTH B OeToHe. B ciyuae HEBO3MOXKHOCTH aHKEPOBKH
pacdeT KoJbIia )KeCTKOCTH MPSIMOYTOJIBHOTO ITOTIEPEYHOT0 CEUEHHS CIIeTyeT IPOU3BOIUTS 110 (hopMyIte

Vn—melsrm (1+&Xj+yrEzsar X <Ry, (19)
YA I Iy

rae t, — TOJIIMHA KOJIbLA KECTKOCTH, CM;
Y — paccrosiHHE OT LIEHTpa TSHKECTH CEUEHHS KOJIbIIA 10 Hanbosiee yaaJeHHOTO BOJIOKHA, CM;
1 — ko3 durment, onpenensieMsli Mo 4epT. 3 B 3aBUCUMOCTH OT 3HAUCHHSI BEJTUUHH!

Pret = ¥ nPwe 3 ;
t J
v¢Es 0,092() +—3r
m Iy |
a
Arel =
+ pVVE'CrmrrYn
rt
Y cEsAr

. 2
Iy, A;, J; — COOTBETCTBEHHO PaJNyC LEHTPAIBHON OCH, CM, IUIONIA[(h, CM°, © MOMEHT MHEPIMU TOMEPEUYHOr0 CEUCHHS
o 4.
KOJITbIIa C PUCOCTUHEHHBIM MOSICKOM JAMHHOM Is = 1,56 y/fmt +1t,, cm™;

a, = 0,0025r,, — Ha"aTpHOE OTCTYIUICHHE Paaryca KOJbIa OT TEOPETHIECKOTO.
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Ueprt. 3. I'paduk 3aBuCHMOCTH KOIDDUITUEHTA ¥ OT Pre TIPH Are) = CONSL
TIpunoxenue 2

O0s3aTenbHOe

PacueT 00en0k TyHHENEH 10 TPeAeTbHBIM COCTOSTHUSIM BTOPOM TPYIIIIBI



1. Pacuer 0eTOHHBIX U 3KeJIe300€TOHHBIX 00/1eJ10K MPOU3BOJILHOI'O OYepPTAHUA

Pacuer cnemyer BBINONHATE HA OCHOBHOE COYETAHNE HOPMATHBHBIX HAarpy30K B COOTBETCTBHH C pa3fl. 5 U 6 C yueToM
KO3 HIMEHTa OTHOPA TPYHTA, KECTKOCTh CEUCHUS IPUHUMAETCS COTIIACHO 1. 6.12.

[lo momy4eHHBIM ycmnusAM (M3rHOAIOMIMH MOMEHT W HOpMajJbHas Crjla) HEOOXOOUMO BBITONHHUTH pPacdeT IO
00pa30BaHMUIO U PACKPBITHIO TPEIINH.

TpemmHOCTOMKIE OOMENKH, TNPOSKTUPyEeMBbIe /I yCIOBWH, oTBedaromux 1. 4.16, ciegyer mnpoBepsATh IO
obpazoBanuro TpentrH cornacao CHull I1-56-77.

HetpemmHocTOMKIE 00K JOMKHBI PACCUUTHIBATHCS TI0 PACKPBITHIO TPEIIMH COTJIACHO pas3ll. 4 M 5 HACTOSILIETO
TIPYIIOKECHUSL.

2. Pacuer mo 06pa303aﬂmo TpeIIUH 0ETOHHBIX H KeJIe300€TOHHBIX 06[1e.r101< HAIMMOPHBIX TyHHeJIeﬁ KpPYroBoro
ovYepTaHusl HA HAYAJbHBIX CTAAUAX IPOCKTUPOBAHUSA

Ha HayanpHOM cTagMy IPOEKTHPOBAaHMSA pacdeT IO OOpa3sOBaHUIO TPEIIMH TPEIIMHOCTOMKUX —OOIEeNOK,
MPOSKTHPYEMBIX I YCIOBHH, oTBedatomux 1. 4.16, pmomyckaercs BeIMONHATE 1o ¢opmyram (1) u (2),
00ecIeYHBaOIIUM TPEIINHOCTONKOCTD IPH ACHCTBUHM BHYTPEHHETO JaBICHHS.

Tomuuny 06aenku hy, cM, ciienyeT BBIYUCIATE 110 (GOpMyJiaMm:

nipu kodddurmente ynenpHoro ornopa rpyara K, <2000 H/em

hoo i (i ) &) |
1+ 30p \ycRpn  Ex
Rbtn

TZI€ Puwin — HOPMaTHBHOE BHYTPEHHEe AaBieHue Boabl, MIla;

Ey — Monxyms ynpyrocTi MaTepHuaia o0enku, mpuHuMaeMsblii paBHeM 0,7 E,, MI1a;

Rpth — HOPMaTHBHOE CONPOTHBIICHHE MaTepHana OOJENKH Ha pacTsbkeHue, nmpuanMmaemoe mo CHwull 2.03.01-84 B
COOTBETCTBHH C Ki1accoM OeroHa, MIla;

[ — K03 HUIMEHT apMHUPOBAHUSI CCUCHUS;

B CITa0OTPEMUHOBATHIX TpyHTaX pH K, > 2000 H/em®

ri(pWin - Kog) ' (2)

chbtn(l + 30“) +Kye
Rbtn

rae £=0,25-10* y.Ryn Ig (0,05K, + 10).

3. Pacyer nmo 00pa3oBaHUIO TPEeUIUH (HA TPELIMHOCTONKOCTD) 001€/10K U3 HA0PBI3r-0eTOHA Ha BHeLlIHee 1aBJIeHue

3

1)

hy =

TomuuHy Hecynux 00/eoK U3 HabpeI3r-0eToHa hy, M, cieyeT onpenensts no Gopmyse

Ogzn + Pue ?)
Y cRotn ,
IJ€ Jqn — HOPMAaTUBHAs BEJIMYMHA BEPTUKAIBLHOIO ropHoro jgasnenus (1. 5.12), Mlla. Ilpu cnenuanisHoM 000CHOBaHUM
JIOITyCKaeTCsI OTPENENATh TOPHOE AAaBJICHUE U3 YCIOBUSA 00beMa BO3MOKHOT'O BhIBajla MEX/Iy aHKepaMH;
Pwe — OCTaTOYHOE THAPOCTATHYECKOE AABJICHUE BOJBI C YIETOM CHIDKEHHUS YPOBHS ITOA3EMHBIX BOJ APSHAXHBIMH WU
Ipyrumu Meponpustusmu, Mlla;
Rptn — HOpMAaTHBHOE CONPOTHBIICHHE HAOPHIr-OETOHA HAa OCEBOE PACTSHKEHHE INPH NPOEKTHOM Kiacce OeToHa,
ompenenseMoM Mo npodHocTH Ha pacTspkerne (mo CHull 2.03.01-84), MITa;
% — KkooddunueHt ycioBuit pabOTHl, NPUHUMAacMbIi paBHBIM JUISI apMHpOBaHHOM oOxenku — 1, s
HeapmuposanHoi — 0,6;
a — 1ar aHKepoB B MPOJAOJIBHOM U MONEPEYHOM HAMPAaBICHUSX, IPUHUMAEMblli HAUMEHBIIUM (HO HE MeHee 1 M)
UCXOJIS U3 YCIOBHIA:
a) 00pa3oBaHMs TPYHTOBOTO CBOAA — IO (hopMmyIte
acl 20w (1, +b)
a a : (4)
C
rze la = hqy + lg — MHA aHKepoB, M;
g1 — TiryOnHa HapymeHHo# 30HbL, M (1. 5.12);
lq1 — rTyO¥Ha 3a1e/IKK aHKEPOB 3a Npe/ielibl HapyIIeHHOH 30HbI, NpUHUMaeMas paBHoi 0,5 — 0,7 m;
b — nposer BepaboTKy, M;
¢ — CLEIUICHWe TPyHTa, NMPUHAMAaeMOE€ IO JAaHHBIM HATYPHBIX HCCIEJOBAHUM; JUIA IMpeIBapHUTEIbHBIX
pacueToB jgomyckaercs npuaumars ¢ = 0,03f, MIla;

he = 0,35a



ky, — ko3bdunment, pasusiit 0,2 — 0,25 st BeipaboTok 1 dopmer cedenns u 0,25 — 0,3 — st OCTANBHBIX
¢dopm ceuenus (cM. uepT. 1);
0) yCTOWYMBOCTH TPYHTOB MEXK/Iy aHKEpaMH — 1o (popmyJie

. I, | ¢

== |5 )
3\G,,

B) IPOYHOCTH 3aKPEIUICHUS aHKepa — 110 hopMyIie

a= | Na (6)
pghy

rae N, — HecyIasi CHoCOOHOCTh aHKepa, paBHas ISl JKeJIe300€TOHHBIX aHKEPOB MPOYHOCTU CTEPIKHS aHKepa Ha Pa3phiB,
IUTsL ocTaNbHBIX aHKepoB — 80—100 xH.

4. Pacuer IMPUHBI PACKPBITHSA TPEINH U 0€TOHHBIX 00/1e/IKAX HAIIOPHBIX TYHHe/1eil KPYrOBOro 04epTaHusl

IupuHa pacKpbITHS TPEIIMH &g, MM, B OETOHHBIX OOJENKax TYHHENs, NpeayCMaTpHBAaEMbIX B OIHOPOIHBIX
TPEIIMHOBATHIX IPYHTaX WM APYTUX TPYHTAX, YKPEIUICHHBIX LIEMEHTAIMEH, JOJDKHA ONPEessiThCs o popMyIie

a,. =1000C,, Puin
K

(o)

, O

e Core = 0284+ 62520 <

(o}

5. PacyeTr IMPMHBI PACKPBHITUS TPELIMH B KeJ1e300eTOHHBIX 00/1eJIKaX HAOPHBIX U 0e3HANIOPHBIX TYHHeJ el

npuHy pacKpbITHS TPEIIUH 8cre, MM, B JKEIE€300€TOHHBIX 00/ENIKaX HAMOPHBIX W OC3HAMOPHBIX TYHHEJICH ciiemyeT
paccuuTHIBaTh 1Mo (hopMmyIie

7,7(4 —100p)Vd |, ®)

acrc = oM Os O
S
rae @ — KOd(hOUIUEHT, yYUTHIBAIONIMN BIMSHHE TPEUIMHOBATOCTH CKaJIbHOIO TPYHTA, CJIOXEHHOIO U3 OJIOKOB, M
NPYHAMAEMBIH B 3aBUCUMOCTH OT MOAyJNsA TpewmmHoBatocTd Mg:a =1 mpu My=>5; a=2 npu My<1. B
unteppane 1 < My < 5 3HaueHus a IPUHUMAIOTCSA 110 UHTEPIIONALMY;
f — koad¢unmeHTt, mpuHUMAaeMBI U LEHTPAIbHO- W BHEIEHTPEHHO pPAacTSAHYTHIX 3JeMeHToB — 1,2, juis
BHELICHTPEHHO CXKAThIX M U3rN0aeMbIX 3JIeMEHTOB — 1;
1 — koo huIKeHT, TIPUHUMAEMBbIIl paBHBIM IIPU CTEP’KHEBOW apMaType MepHoJuYecKoro npoduist — 1, Ipu riajakoi
apmatype — 1,4,
O, — HalIpsDKEHUE B PacTSHYTOH apMaType 0e3 yuera CONpOTHBIICHUS O€TOHA pacTsSHyTOH 30HbI cedenust, MI1a;
Oy, — HAUAJIBHOE PacTATHBAIOIIEe HAPsDKEHHE B apMaType oT HaOyxaHus 6eToHa: JJIsl KOHCTPYKINH, HaXOAAIINXCS B
BOJIE, Oy = 20 MIla; 1ssi KOHCTpYKUMi, NOABEP>KEHHBIX MJIMTEILHOMY BBICBIXaHHIO, B TOM YHCIIE BO BpEMs
CTPOMTENBCTRA, Oy, = 0;

p — Ko3GGUIMEHT apMUPOBaHHS CEUYCHHs, NMPUHUMAEMbI paBHBIM | =-—, HO He Oomee 0,02 (3mech As —

bh
HeoOXonuMasl IUIONIa b CEYCHUsI apMaTyphl, ONpeNessfoNias COIVIAaCHO 00s3aTEeIbHOMY NMPWIOKEHUIO 1 win
IMpUHUMaeMasi B COOTBETCTBUM ¢ 1. 4.19);
d — muameTp CTepiKHEil apMaTyphl, MM.
Hanpsoxenus B pactsaHyTolt apmatype oy, MIla, cienyer onpenensts mo ¢popmynam:
JJIsA HM3rH0aeMBIX DJIEMEHTOB

Mn
Os = y (9)
Asz
I HeHTpaJ'IBHO paCTHHyTBIX 3JICMCHTOB
N
s = —1, (10)
A
I BHCHGHTpCHHO paCTﬂHyTBIX u BHeHeHTpeHHO CXKaThIX 3JICMCHTOB HpI/I 6OJ'H)H_II/IX BKCHGHTpI/ICI/ITeTaX
N n et i 4
LI CES (11)

Asz



JUIL BHELIEHTPEHHO PACTSHYTHIX JIEMEHTOB IIPH MAJIbIX KCLEHTPUCUTETAX:
JU1s1 OoJiee pacTsHYTOH apMaTyphl

Nne
Cs = #1 (12)
As(ho —ac)
JUTSL MEHEE PACTSIHYTOU apMaTyphl
Nne
Gs = ot (13)
As(ho —ac)
roe M, N, — HOpMaTHBHBIC HU3THOAIOIMI MOMEHT M MpPOJOJBHOE YCHUIIHE, OIpEJe/sieMble B COOTBETCTBUH C

00s13aTeNbHBIM ITpHIokeHneM 1 (1o CTaHAapTHBIM IporpamMMam);
Z — IJIeY0 BHYTPEHHEH! Maphl CUJI, IPUHUMAaeMoe MO pe3ysibTaTaM pacdyeTa CEYeHUsI Ha IPOYHOCTH;
h, — pabouyas BbIcOTa cedeHus;
€t — PacCTOSTHHE OT LIEHTPa TSHKECTH IUIONIAM CeUSHHUS PAaCcTIHYTOH apMaTypbl 1O POA0JIbHO critbl Ny;
€. — paccTosHUE OT LEHTPA TSHKECTH IUIOIIAAN CEUSHHs CKaTOW apMaTypbl 10 MPOAOJIbHOM cribl Ny,
OmnpenensieMas pac4eToM IIMPHHA PACKPBITUS TPEILIMH JOKHA OBITh He OoJiee BEJIMUUH, IPUBEACHHBIX B Ta0I. 7.

[Mpumeuyanue. B ¢opmyne (11) 3nak "+" npuHMMaeTcss NpH BHELEHTPEHHOM pAacTsHKEHHH, 3HaK "—" — mpu

BHCIIEHTPEHHOM C)KaTHH.
Ipunoxenue 3

O06s13aTebHOE

Pacuer BeanumHEI (1)I/IJII)TpaIII/IOHHOFO pacxoga BOAbI U3 HAIIOPHOTO TYHHCIIA

1. [lomycTUMOCTh BEJIMYMHBI (WIBTPALIMOHHOTO pacxoia Boabl Q, i/c-cM, oTHeceHHoro k 10 M pasHOCTH
BHYTPEHHETO ¥ BHELITHETO HAIIOPOB BOJbI, HAJUICKUT ONPEAECIATH 1o (hopMyJie

1 _
Q :ﬁsQadmznre‘lo 7 1)

[ — + -
kcrcncrc kM f
rae Ky — K03 QHUIMEHT BOJONMPOHUIIAEMOCTH TPELIMH B 001eiKe (PacXom BOIHI, em’/e yepe3 | cM TpemuHbl, Tpu
rpaJueHTe Haropa, paBHOM 1), onpeenseMblii o popmyiie
3.
kcrc = dcrc (2)

. . 27l 8
Nere — KOJIMYECTBO TPEIIMH B 00/1eNKe: 0eTOHHOU — Neye = 0,0628r,; sxeme300eTOHHON — Nere = Teu ;

1 — KO3 UIMEHT apMUPOBAHUS CEUCHUSI 00JICITKY;
d — nuameTp apMaTtypel, cM;
I, — HAPY>KHBIN pajuyc 00IeNKH, CM;
k — ko3 dunment unbTpanuu rpyHra, cm/c;
M¢ — MoIyiib (hOPMBI, XapaKTePU3YIOIIHH TeOMETPHYECKOE COOTHOLICHHE MEX/y SJIEMEHTAMU 30HbI (PUIIBTPALHU H

orpezieTsieMblii 1o hopmyie
M= 3
rs
In—
e
Is — paguyc obaactu QuibTpanny, MpUHUMaeMbIe MO OIBITHBIM JIAHHBIM, a IPH X OTCYTCTBUHM — PABHBIM JIBOWHOMN
TIIyOVHE 3aJI05KeHUS TYHHEIIS, CM;

Qadm — ZoIycKaeMasi BEJIMUMHA (MIIBTPAIMOHHOTO pacxoja BOJbI, OTHECEHHAs K €AWHMIE Pa3HOCTH BHYTPEHHETO W
Hapy>KHOTO JaBJICHMHA W oOIpejenseMas Ha OCHOBAaHUM TEXHUKO-DKOHOMHUECKUX pacueTroB. Jlns
Mpe/IBAPUTEIHHBIX PACYETOB JIOMYCKAETCS MPHHUMATH: Qquqm = 1 11/c Ha 1000 M? HOBEPXHOCTH TYHHEIs Ha
Kaxkaple 10 M pa3HOCTH HAIOPOB — MPH PAa3HOCTH BHYTPEHHETO M HapykHoro HanopoB 100 M u Menee; Qqm OT
0,3 10 0,5 n/c Ha 1000 m? MOBEPXHOCTH TyHHENs Ha Kaxable 10 M pa3HOCTM HAamOpOB — MpPH Pa3HOCTH
BHYTPEHHETO U Hapy>KHOTO Hanopos cbiiie 100 m.

2. AGCOIIOTHYIO BEIMUMHY (HIBTPALMOHHOTO PAacXoa BObI U3 TYHHEIS Qqps, J1/C, CIIEAYET ONpenesiTh 1o Gopmyrie
QI(Hi —He) .
Qabs 10 ) ( )
rae | — nuHa TyHHeNs, CM.
3. Jns cHmwKeHHS (QUIBTPAIMOHHOTO pacxoJa BOJBI W3 TYyHHENsS CJENyeT IpeaycMaTpuBaTh IPHMEHEHHE
CHELMANBHBIX TOKPBITUA Ha OCHOBE IOJUMEPHBIX BSDKYLIMX MAaTe€pHanoB, YKPENUTEIbHYI LEMEHTALUI U JApYyrue

KOHCTPYKTUBHBIC MCPOIIPUATHUS.




IIpunoxenue 4

CnpaBounoe

OcHoBHbIE OyKBEHHBIC 0003HAYCHIS

OCHOBHbIE XapaKTEPUCTHKH TPYHTOB

f — koabpumenT kpemnocT;

K — xo3¢urmment ornopa;

Ko — K03 dHUImeHT yaensHoro OTHopa;

Eq — Monyne nepopmanum;

v— ko3¢ dunuent [Tyaccona;

@ — KQXYIIUHACS yroJl BHYTPEHHETO TPEHHUS;

C — CLICIJICHHE IPYHTa;

0 — TIOTHOCTh TPYHTA,;

Mg — MOIyJIb TPEIIMHOBATOCTH;

Jgzn — HOPMATHBHOE BEPTUKAIIBHOE TOPHOE ABIICHHE;
Jgxn — HOPMaTHBHOE TOPU30HTAIIBHOE FOPHOE IABIICHHUE;
hq — BbIcOTa cBOJA OOpYIICHHS;

by — mponer cBona 0OpyeHus;

g1 — rTyOuHA HApYIIEHHOIT 30HBI;

Ng; — BBICOTA TOMIIM IPYHTA HaJl TYHHEJIEM.

Harpy3ku u Bo3aeiicTBUS, YCHJIMS OT HUX

M, N, — HopMaTHBHBIC U3THOAOIIIIT MOMEHT U HOpMaJbHAs CHJIA;
H; — BHyTpeHHUIT HAIOP BOJEI,

H, — Hamop mo3eMHBIX BOT;

He1 — rapaHTHpOBaHHEIA HAIIOP MO3EMHBIX BOII;

Pwi — pacueTHOE BHYTPEHHEE IaBICHUE BOJEI,

Puin — HOpMaTHBHOE BHYTPEHHEE AaBJICHUE BOMBI.

XapakTepucTHKa MATepHAJIOB

Ey — Momynb yripyroctu o01emnku;

E, — Monyns ynpyroctu 6eToHa;

Es — Monynp ynpyroctu apmMatypsl;

Rst — pacueTHOE CONPOTHBIIEHHE aPMATYPhI PACTIKEHUIO;

Ryn — HOpPMaTHBHOE CONPOTHUBIIEHHUE TI0 TIPEIEy TEKYUECTH CTAIIH;

Ru, Ry — pacuerHoe CONMpOTHBIICHHE CTaNBHOH OOONOYKH DPAaCTSHKEHHIO,
BPEMEHHOMY CONPOTHUBIIEHHUIO U MPENEITY TEKYUECTH,

Ryt — HOpMaTUBHOE COMPOTUBIIEHHE OETOHA PACTIKESHHUIO;

Ryt — pacdeTHOE COMPOTHBIICHNE HAOPHI3T-0ETOHA OCEBOMY PACTSKEHHUIO;

Ras — pacdeTHOe CONPOTHBIICHUE PACTSHKEHUIO CTEPIKHS aHKepa.

I'eomeTpHuecKne XapaKTePUCTUKHU

h — BeIcOTa BBIPAOOTKH;

b — nponer BeIpaboTKH;

hy — TommHa 00aenky;

tp, — TOJIIMHA MOKPBITHS HAOPBI3r-0eTOHA;
I — BHYTPEHHUH pagnyc 00IemKH;

le — HAPYXKHBIA pajnyc 00IENKH;

I'm — cpeqHuil paguyc 000JI0UKHY;

t — TosmmmHa crankHOI 0001049KY;

A, — TuToma b ceueHMs apMaTyphbl;

h, — pabo4as BbIcOTa CeYeHHS;

CXaTHw unu I/I3FI/I6y COOTBCTCTBCHHO IIO

ac — PacCTOSIHUE OT PaBHO/ICHCTBYIOIIECH YCHIMI B CKaTOl apMarype 10 Onvkainield rpaHu ceyeHus;
€, O; — pacCTOsiHME OT IEHTpa TSKECTH IUIOLAJU CEYEHUS COOTBETCTBEHHO PACTSIHYTOM M CXKaTOM apMatypsl A0

MIPOAOJIEHON CHIIBI;
L — KOOPOUITMESHT apMHUPOBAHSI CEUSHYIS,
d — nuamerp ankepa
Ags — TUTOIIAAE CEYEHHS CTAIBHOM 000I0YKH.



Koadpunuentoi

% — KOO PUIIEHT HaJIe)KHOCTH 10 Harpy3Kam;

% — K03(OUIMEHT HAICKHOCTH 110 HA3HAYCHUIO COOPYKECHUS;
%e — KOO(QQHUIMEHT COYEeTaHNH Harpy3o0K;

% — KOO PHUINUEHT yCIOBUI pabOTHIL.

IIpunoxenue 5

CripaBouHoe
®opmyisl B eguHuiiax cucteMbl MKI'CC

K ocHOBHOMY TEKCTY:

Jazn = BNg 1)
(31€Ch 7 — 06BEMHBII BeC IPyHTa, Tc/M°);
Jazn = Bt (2
o = A + 0.5h) tg(45° — 2.); 3)
Jgxn = 0,15h; (4)
Eq = 100K (1 + ). (5)
K o0s3aTensHOMY TIPHITOKEHUIO 1:
hgz > M; (1)
leYEsynYic
A = ¥ nY IcPwifi _ AssRy _ 100K, 1 ; )
Y cRst Rst Es
ifi R re
AS:'Yn'YIcp\Mrl _ASS y_thz ; 3)
Y cRst Rt YR«
o, = Puwilm + logarKOr , (5)
t+4,33-107 r Koy
1 .
Kor = 100, r, 1° ©)
—In—+
Ep I'm Ko
oy = —25,21t; (12)
K 00s13aTensHOMY PUIT0KEHHIO 2:
n Puin 100K0)
he = [ - ; 1)
300u \ycRotn  Ex
Rbtn
Ii( Pwin — 100K, €
h .(nmn300 o€) | @
yCRbtn(l + “j +100K &
Rb’[n
rae €= 0,25-10-5y Ry, 19 (0,5K, + 10);
Acre = Cerc % ) (7)

0

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

0

Conepxxanue

1. OOwmue noIoKeHNs
2. Tpacca 1 IONEPEYHOE CEUEHUE TyHHEI
3. Marepuansl Ui KOHCTPYKLUN TyHHENEH
4. KoHCTpyKIMH TyHHENEH

OO1me KOHCTPYKTHBHBIC TPEOOBAHMUS



Tynuenn 6e3 o6aenKu
OO0nenku TyHHeNeH
5. Harpy3ku, BO31€MCTBUS U UX COYETaHUS
6. OCHOBHBIE MOJIOKEHUS 110 PacUeTy 00aEI0K
[Mpunoxenue 1. O6s3arensHOe. Pacuet 001en0k TyHHENeH 10 NMpeeIbHBIM COCTOSIHUSIM TIEPBO IPYIIIIEI
1. Pacyer OETOHHBIX U XKeJIe300€TOHHBIX 00/IEIOK ITPOU3BOJIEHOTO OYepTAHUS
2. Pacuer cranexene300€TOHHBIX, KeIe300€TOHHBIX, APMUPOBAHHBIX HAOPBI3r-OCTOHHBIX U HKEIE30TOPKPETHBIX
00/1eJI0K HalOPHBIX TyHHEJIeH KPYyroBOro O4YepTaHus Ha HAa4YaJIbHBIX CTaIUsIX IPOCKTUPOBAHUS
3. Pacuer cranbHbIX 000704€K KOMOMHUPOBAHHBIX 00/ICJIOK C HAPY>KHBIM MOHOJIMTHBIM OETOHOM
[Mpunoxenue 2. O6s3arensHOe. Pacyet 001en0k TyHHENEH MO NMpeeIbHBIM COCTOSIHUSIM BTOPOM TPYIIITBI
1. Pacuer OETOHHBIX U XKeJIe300€TOHHBIX 00/IEIOK ITPOU3BOJIEHOTO OYePTAHUS
2. Pacuer mo 00pa3oBaHHIO TPEIIMH OETOHHBIX M )KENE300€TOHHBIX O0JENIOK HANOPHBIX TYHHEJEW KPyroBOTO
O4YepTaHUs Ha HAYaJIbHBIX CTaJUAX NPOESKTHPOBAHUS
3. PacueT mo 00pa30BaHUIO TPENIUH (Ha TPEIIMHOCTOUKOCTh) 00IEIIOK U3 HAOPHI3r-OeTOHA HA BHEIITHEE TaBJICHUC
4. Pacyer IMPHHBI PACKPBITHS TPEIIMH B OETOHHBIX 00/1eJIKaX HAOPHBIX TYHHENEH KpyroBOro o4epTaHus
5. Pacyer mMpHuHBI paCKpBITHS TPELIMH B KeJIe300€TOHHBIX 00/1eNIKaX HAOPHBIX U OE3HANOPHBIX TYHHEIEH
[Mpunoxenue 3. O6s3arensHOe. Pacuet BemMYMHBI (GUIBTPALMOHHOTO pAacX0/a BOABI U3 HAOPHOT'O TYHHEJIS
[Mpunoxenue 4. CnpaBouHoe. OCHOBHbIE OyKBEHHbIE 0003HAYCHUS
IIpunoxenue 5. CnpaBounoe. @opmyiiel B enununax cucremsl MKI'CC.



