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rocyl,g:h]:::::muﬁ Crpoureasnbie ROpMH CH 238-73
Cosera Munucrpos -

CCCPp
no Aenam YKasaHud 10 NPOCKTHPOBAHHIO Baamen

CTPOHTEABCTBA rHAPOTEXHHYECKHX TYHHeleH CH 238-63
(Toccrponi CCCP)

1. OBIIHE NMOJIO)XEHUA

1.1. Hacrosnige YxasaHusi MOJXKHH cobaiofpatbcsi MNpH
IPOEKTHPOBAHHH T'HADPOTEXHHUECKHUX TYHHeJIeH, BXOAAMIMX B

COCTaB THAPOIJEKTPOCTAHIHUN, MEJUOPATHUBHBIX CHCTEM H
CHCTEM BOJAOCHAOXKeHHS.

Mpumeuanua . TIpy npoekTupoBanuH THAPOTEXHHYECKHX TYH-

HeJsiell, B TOM YHCJE IIpeJHA3HAYEHHHIX NS CTPOHTEABCTBA B celcMuue-
CKHX palioHax, B CEBEpHON CTPOHTENbHO-KIAWMATHYECKON 30HE, B YCHO-
BHSX IIPOCANOYHLIX, HAOYXAOHMIUX H BEUHOMEP3JHX I'DYHTOB, NTOJMXKHLI CO-
6AI00aThCH TaKIKe HOPMB H IPaBHAR, NPEXYCMOTpEHMHEIE ADYIHMHM HOD-
MATHBHHIMH JOKYMEHTaMH, YTBEPXKICHHHIMH HJH coraacoBaHALMH [oc-

crpoeM CCCP.

2. Tlpy NpOEKTHPOBAHHUU NDPYTHX NOA3EMHHX THADOTEXHHUECKHX C(-
OpYXKOHKEH (3AaHHA THEPOIICKTPOCTAHUAN, VPABHHTEJLHBIX DE3&PBYAPOB,
MIAXTHEIX BOHXOCOPOCOB ¥ T. 1) AONYCKaeTCs I1OAb3OBATHCH TpebOBaHHA-
MU HacTOSIMAX Ykasanull np¥ HaaJexameMm oB6ocHOBayny,

1.2. Knaccel THAPOTEXHUUECKHX TYHHe/e#, BXOASIUIUX B
COCTaB COODYXKEeHHH THIPO3JEKTPOCTAHINI U MeJHOPAaTHB-
HBIX CHCTEM, NOJIXKHBI YCTAHABJHMBATHCA 1O OOIIECOIO3HLHIM
CTPOHTE/NIbHLIM HOpMaM M NMpPaBUJIaM COOTBETCTBEHHO Ha
MPOCKTUPOBAHYE PEUHBLIX THAPOTEXHUUECKHX COOPYKEHHUA U
MEJHOPATUBHBIX CHCTEM; KJAACChl THAPOTEXHHUYECKHX TYHHe-
JeH, npelHa3HavYeHHLIX IJIS CHCTEM BOINOCHAOKeHUA, AOJXK-
Hbl COOTBETCTBOBATH KATETOPHAM HANEXHOCTH NOJAAYH BO-
Ibl, YCTAHAB/IWBaeMHM OOMIECOIO3HEIMU CTPOUTENbHHIMH
HOPMaMH U TIPABHJIAMH [10 NPOEKTHPOBAHHIO BoAOcHAOKe-

HHA.

Buecensi YTBepKACHD
Munncrepcreom | lNocynapcrBeHnbim KOMHMTETOM Cpok
SHEPreTHKH Cosera Muuncrpos CCCP BBEeACHHSA
u ekTpupuKanny no peaam crpoureabcTsa |1 woag 1974 r.
CCCP 29 nexalbps 1973 r,
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1.3. TuaporexHHyecKHe TYHHEJM B 3aBHCHMOCTH OT Has3s-
Ha4yeHHsl OTHOCATCA K OCHOBHBIM, BTOPOCTENEeHHHIM H Bpe-
MEHHHM COOpYyXeHHAM. K OCHOBHBIM COOPYKEHHSM OTHO-
CATCHA TYHHEJIH, IIpelHa3HauYeHHbIe JJIS1 TOCTOSTHHOI'O NPOIyC-
Ka BOABI NPH 3KCNAYATAUHH THAPOIJEKTPOCTAHIUH, MEJIHO-

PATHBHBIX CHCTEM 4 CHCTEM BOJOCHAOXKEHHS
K BTOPOCTENEHHBIM — TYHHENH, IpeJHa3HaueHHLe I

MepHOAHYECKOr0 NMPONycKa BOAH (IS OIOPOXKHEHHS H NMPO-
MBIBA BOJOEMOB H BOJOBOAOB, BOLOCOPOCHHIE TYHHENH), 3a
HCKJIIOYeHHEeM HX TOJIOBHBHIX Y4acTKOB AO 3aTBOPOB, KOTO-
pble OTHOCATCA K OCHOBHHIM COOPYXEHHSM;

K BPeMeHHBIM — TYHHENH, NpelHa3HadYeHHblE JJsd TPO-
IyCKa BOJALI B NMEPHOJI CTPOUTENbCTBA HJIH PEeMOHTa THAPO-

TEXHHYECKHX COOPYIKEHHH.
[TpuMevanma: 1. B ornenbHLIX ciaydasx, NpH INPOEKTHPOBAHHH

KPYDHHX THAPOY3MOB C OOJBIIMM CPOKOM IPOIOJKHTEJLHOLTH CTPOH-
TeJbCTBA, CTPOHTENLHBIE TYHHENH IONYCKAeTCd OTHOCHTb K BTODOCTETIEH-

HEIM COODYXEHHSM.
2. IIpn npOEKTHPOBAHHH TYHHeNAEH OCHOBHOTO HJH BTOPOCTENIEHHOIO

Ha3HAUEHUA MOJIXKHA OLITh PaCCMOTPEHA BO3MOXHOCTE HCIONb30BAHHS HX
ANA TIPONYCKa CTPOHTEJNbHBIX PaCXONOB BOJH.

1.4. T'unporexHnyeckne TYHHeJH B 3aBHCHMOCTH OT pe-
KHUMa paboTH NoApa3nensOTCa Ha:
HamopHele, paborawiiue Npu H3OLITOYUHOM BHYTPEHHEM

JIaBJICHHH BOJHI;
O6e3HanopHblie (HecaMOpPEryJHUpYIOIMHEeCTd H CaMOperyJiH-

pywomuecs), paboramiie npu 4aCTHYHOM HAaIOJNHEHHH BO-
ILOH.

Bribop THna TYHHENST MOJKEH NPOU3BOMAUTBHCH € YUETOM
06llled KOMIIOHOBKHM T'HAPOY3Jid, THAPABJHUYECKOTO peXHMAa

ero paboThl, rAyOHHB 3aJ03KEHHS OT NMOBEepXHOCTH 3eMJH,
HHXXEHepHO-T'eOJIOTHUECKUX YCJAOBHH M cnocoba NpOH3BOJACT-

Ba paboT Ha OCHOBAHHH CpPaBHEHUS TEXHHKO-3KOHOMHYE-
CKHX [TOKa3aTeJed MO pacCMaTpHBaeMbIM BapHaHTaM.

1.5. B raaporexHuueckKMX TYHHeJSAX HOMYCKaeTCs mepe-
MeHHBIH peXUM paboThl npu obecneueHUH NMOCTENEHHOro Ie-

pexofa u3 6e3HaropHOro peXXuMa B HamnmoOpHLIA U 006paTHO,
4YTO JOJKHO ObiThb OOOCHOBAHO JAHHBLIMH J1aOOPATOPHBIX HC-
CJieJOBaHHH.

1.6. 3anosHuTenbHas LleMEHTAlUs B TYHHeJNAX ¢ o0nmed-
KOH JOJIXKHA npeaycMaTpHBaTbCcsl BO BCeX cJydasX, 3a HC-

KJIOUeHHeM TYHHeJeHd ¢ o6nenkaMu u3 Ha6ph3r-6eToHa HAH
npeccoBpaHHOro 6eToOHa. YKpenuTe/lbHass LEeMEHTAalHs OKpY-

¥AOUIHX TYHHENb MOPOM, a TakXke JpeHa*KHHe YCTpPOHCTBA
NIOJIXKHBl IIPHMEHSThCH NMPH COOTBETCTBYIOIEM TEXHHKO-3KQ-

HOMHUECKOM ODOCHOBAHHH,
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1.7. B npoekrax OCHOBHLIX THAPOTEXHHUYECKHX TYHHeJeH
I, II u 11l knaccoB poaxk#Ha nNpeaycMaTpHBAThCd yCTAHOBKA
KOHTPOJbHO-H3MEPHTEIBHOH amnapatyphl AJsd OpOBeAeHHUSs
HaTYpHBIX HaOJoAeHHH 38 PaboTOH COOPYXKEHHd KaK B IIpo-
llecce CTPOHTEALCTBa, TAK H B NepHON €ro sKCuoayaTaHHuH,
A/ OUEHKH cocTofHHA OOMe/KH TYHHeNd H OKpPYyXalOmeH
ero MOPOAH, THAPABIHUCCKOro H (HUIbLTPAIHOHHOTIO DEXH-
MOB.

Bri6op KOHCTPYKIME M Ha3HadeHHE KOJHUYECTBA KOHT-
POJbLHO-H3MEPHUTEJbHON anmmapaTypH, 2 TakXKe ¢ pasMeuie-
HHe JOJXKHE NPOU3BOAMTBCA B 3aBHCHMOCTH OT Kaacca TyH-
HeJls, er0 KOHCTPYKUHH, FeOAQTHHSCKHX H THApOoreosoruye-
CKHX YCJOBHE, a TakXe Cnoco0oB. NpOH3BOACTBA paboOT.

2. TPACCA H NONEPEYHOE CEYEHHME TYHHEAEHN

2.1. Tpacca TyHHensi (pacnoioiKeHwe B IJiaHe H MPO-
ROJbHBIH NPOPHAL) ¥ IONepedHOe CeueHHe JOMKHBI yCTa-

HABAMBATbCS Ha OCHOBAMMM TEXHHKO-3KOHOMWYECKOIr'0 COHO-
CTaBJIEHHUH BAaPHAHTOB B YBA3Ke ¢ KOMIIOHOBKOH THIPOY3-
J1a, HHXKEHEePHO-TeoJIOTHYeCKHMH YC/AOBHAMH IO Tpacce, Uj-
paBJHYECKNMH H CTATHYECKHMH YCJOBHAMH padOTHI TYHHe-
JI5l, a TaKxKe criocobaMH NPOH3IBOACTBA PaboT.

2.2. TexHHKO-9KOHOMHYECKHEe pacueThl pasMepoB olle-
PEUHOrO CeYyeHHsl TyHHeJeH THAPOVICKTPOCTAHUUH HPOU3BO-
AATCA AHAAWTHYECKUMHU HJIH I'paHUYeCKHMH MeTOLaMH, IOo-

3BOJISIONIHMH HAaWTH OJA Psiia BApHAHTOB ONTHMAJbHEIE Ce-
yeHHs TYHHeJed.

Mpumevanne ITlpu Brbepe onTHMANLHOIO CedeHHA TyHHeJ el
AONYCKAaeTCHd NOAb30BATECA (POPMYAaMH, JAIOUHUME HenoCpeACTBEHHO HC-
KOMBIE DasMephl ceueHpusd

2.3. Ilpu nposejieHHH TEXHHKO-3KOHOMHYECKHX PacueToB
110 BHIGOPY ONTHMAJIBHOTO CEeYeHHS TYHHENS THAPO3JIEKTPO-
CTAQHIHH MOJIKHLI VUNUTEIBATHCA FHAPABAHUECKHE XapaKTepH-
CTHKH TYHHe/l, KaluTaJdOBJAOKEeHHs, eXeroAHble H3JEePKKH,
a TakKXke TeXHHKO-3KOHOMHYECKHe INOKa3aTes Ha 3aMeHse-
MHIX 3J1eKTPOCTAHNHAX.

Bui6Op onTHMAJbHOIO CEYeHHs] TYHHENAS TNPOH3BOJAHTCS
KaK C yYeTOM H3MeHeHHS BLIpaOOTKH 3JIEKTPO3HEpPruH, TakK

H yYacCTHfl THIPOIIEKTPOCTAHUHH B NOKPLITHH MAKCHMAJb-
HBIX Harpy3ok.

2 3axk 356 5



24. [Ipx npoeKTHPOBAHMM TPACCH TYHHENR HALJEKHT
10 BO3MOXXHOCTH H306eratb y4acTKOB, HaxoAsAU[HXCA B He-
0JIarONpHATHHIX AJIS COOPY:KEHHSl TYHHeNfl HHXKEeHEepHO-reo-
JJOTHYECKHX H TFHAPOreoJIOTHYECKHX VYCJAOBHAX (3HAUHTEJIb-
Hhle TeKTOHHYecKHe HApYIIeHHSi U NPUTOK MOA3eMHHIX BOX,
ONOJN3HH, KAPCTH H T. I.), @ Tak¥Ke yJacTKOB, HeOJaronpu-
SITHRIX B CAHHTapHOM OTHOIIEHHH (CKOTOMOTHJILHHMKH, KJIal-
Ouilja, CBaJIKH, N0/ (PUIBTPALNH H T. I.).

2.0. Tpacca TyHHeselt JOJKHA NIPHHHMATBCH N0 BO3MOX-
HOCTH NPSAMOJHHEHAHOA H MHHHUMaJbHOH jgJjuHB. HenpsMo-
JHHEHHYIO Tpaccy AONMYCKaeTCsd NPHHHUMATh B CaAy4asaXx, KOr-
Ja 3TO BhI3hiBaeTcs TpeGOBaHHAMH KOMIIOHOBKH T'HIpOy3na,
HeOOXOMAHMOCTBI0O OTKPHITHS JONOJHHTENbHHX 3a00€B HIH
obecrneueHHA AOCTATOYHOH IJIYOHHBI 3aJIOXKEHHS TYHHeEJIeH,

a TakXe, Korna HeoOXoMHMO H30eXaThb PACIOJOXKEHHA TYH-
HeJis B YCJIOBHAX, YKa3aHHBIX B IT. 2.4.

2.6. B nanopHOM TyHHeJe HOJXeH OOecreyHBaThCcsl 3a-

nac pgasjesusi He MeHee 0.2 xrc/cM? mojx wenAnrol CBOJAA
Ha BCEM NPOTAXKEHHH TYHHEJIA.

2.7. Yrsinl moBOpOTa TPACCH TYHHENS NPU CKOPOCTH TIO-
TOKa BOAH A0 10 M/c Ho/XHH npHHUMAaTbcs He OoJee 60° a
pajguychl 3aKpyrJieHHs — He MeHee INATH HPOJIeTOB TYHHEeAsN
B CBeTy. YBeJNHYeHHe yIJIa [IOBOPOTAa H yMeHbllleHHe pagHy-
ca 3aKpyrJeHHs NPOTHB IpHBeleHHHX NOnycKaeTcd Ha oOcC-
HOBAaHHH J1a00paTOPHHIX UCCHCNOBAHNK.

[Ipu ckopocTsiX nmoTroka BOAM B TyHHeje Oonee 10 M/c
AONyCTHMbIE BeJHYHHB YIJja MOBOPOTAa H pajamyca 3aKpyr-
JIeHus HeOOXOAMMO ompenensTb HA OCHOBAaHHH Jaboparop-
HHIX HCC/IeHOBaHUH.

HauanpHBI# H KOHI€BOH y4aCTKH KPHBOJIHHeAHOH Tpac-
Chl TyHHeJieH HNOJKHBI NMPOEKTHPOBATHLCA NPAMOJHHEAHLIMH,
AJIBHOH, paBHOH NposeTy BHPaBOTKY, HO He MeHce 6 M.

2.8. ®opMHl 10nepeUHLIX CeueHH O6e3HaNOpPHHIX TYyHHe-
Jieft, NOKa3aHHLEIe Ha PHC. 1, MPHHHUMAIOTCA B 3aBHCHMOCTH
OT HHXXEHePHO-I'eOJIOTHYeCKHUX YCJIOBUH B mopoaax ¢ Kosg-
OUIHEHTOM KPEenocCTH:

[xp==8, MPH OTCYTCTBHU TOPHOTO naBJeHUS — l;

8>>fyp>>4, BHI3LIBAIOIHX TOJHKO BEPTHKAJbHOE TOPHOE
nasneHue — I1;

4 >[xp>=2, BbI3LIBAIOIHX BEPTHKAJbHOE H TOPH30HTAJb-
Hoe ropHoe nasneHue — I1I;

fup<<2, BHI3LIBAIONIHX 3HAUHTEJIbHHE BepTHKAJbHOE, TO-
PH30HTAJILHOE TOPHOe JlaBjleHHe H JaBJieHHe cHH3y — [V.
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[Mpumegamusa 1 Honyckaerca nphuMeHenue gpyrux dopM nome-
peuHhIX CCUOHHH TYHHeEJel npH HagJexaleM o00CHOBaHHH

2. 3uauennsa xo3ppUNHEHTOB KPENOCTH NOPOX TMPHHATH N0 CTPOHU-
TeIbHHM HOpDMaM H MNpaBHJaM [MPOEKTHPDOBAHHA XKEJE3HOAODOXKHBIX H
aBTONOPOXKHHX TYHHENeR.

Pnc 1. Ilonepeynnie ceueHHss TyHHeJell B CBETY

2.9. llonepeunoe ceuenne KpyroBoro odepTaHHs NIPHHH-
MaeTcsi IJs1 Oe3HANOPHEIX TYHHEJeH, NMPOXOAAILIHX B IOPO-
Jax, pPasBHBAIONIUX I'OPHOe JAaBJieHHe, HeCHMMETPHUYHOE OT-
HOCHTEJIbHO BEPTHKAJbHOH OCH ceueHHs, B Habyxaloniux Io-
pollax, a Takxe IIPH BLICOKOM HAaIope NOA3E€MHEIX BOI.

IIpu 3HauYuTeNbHOM JHaBJEHHH NOA3EMHBIX BOJ, NOMHMO
KpYroBOrO OuepTaHHMsi, paspelaeTcsi TakKxKe TIpHMEHEHHE
¢opM nonepegHnx ceyeHHd I—IV, npu npoBeneHHH nonoJ-
HUTEJbHBIX KOHCTPYKTUBHHIX MepONpHATHH (uLeMeHTalHs,
AHKEPH, iPEHaX U T. A.).

2.10. CooTHOMIEHHA pa3MepoB MNONEepPeYHHX CeUYeHHHA
AOJIKHE IPHHAMATLCA 110 TabJ1. 1.

2% 3ak. 356 7
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dopma ]

CooTHOUIGHHST Pa3MePOB CedeHHs

i

Ta6auna |

CEYeHHUA H rim rg B rs
(mo puc. 1)} B B B B
widrm, ! — h i b - ——

I 1 0,71 ; Or 0,1 go 0,15 — | .

- [,5 0,71 [ Or 0,1 no 0,15 — —

I ] 0,5 Or 0,1 no 0,15 — —

1.5 . 0,5 91‘ 0,1 no 0,15 — —

HI 1 0,25 ! 0,2-0,25 0,980 88 —

o 1,6 | 0,25 10,2—_9,25 { 2,58—2,38 —
AY | 0,5 Or 0,1 m0 0,15/O0r 1 10 1,601 | 20 1,5
1,6 | 0,5 Or 0,1 no 0,150t 2304 |01 no 1,5

[Ipumevaduna: ¥ CooTrRollleHHs DPa3MEPOB IIONMEpPEUHBLIX CeYeHHH
npH KojieGaHHSAX YpoBHsI BOAW MeHblle H 6oJsbiie 0,3 A npuHumalorcs
COOTBETCTBEHHO [0 BePXHeH W HHXKHEeR CTPOKAM TalJHIkL

I's
2 Hns dopmu ceuenns III menbiune (Gosbuine) sHaueHHs ) cO-
I'a
OTBETCTBYIOT MeHbIUHM (6OJbIIMM) 3HAYECHHAM B
H
3. CooTHOmEHHE B DY COOTBETCTBYIOIIEM OGOCHOBAHHM IOMY-

CKaeTca NpHHEMAaTh GoJaee 1,5

p—— I ey P

2.11. B Hanopubix TYHHeJNSX HAMJIEXKHUT NPHHUMATbL IO-
IepeyHoe ceueHue Kpyrosoro ouepranus. B yCTOMUHBHX cJa-
OOTPENIMHOBATHIX CKaJbHBIX NOPOAAX JAONYyCKAaeTCs TIPHHU-
MaTh HEKPyroBOe ouepTaHHe HAIlOPHOro TyHHesas s yA0O-
ctBa npousBoacTsa pabor (cM. puc. 1 dopmu I, II, IV) n
ecJI¥ 3TO JONYCTHMO IO YCJAOBHSAM NPOYHOCTH 00MeJKH.

2.12. Pa3Mepn nomepeyHoOro ceuyeHusd B CBeTy (AUaMeTp
D nau nposer B) noaBoAasiiHX H OTBOAALLHX TYHHe€H THA-
PO2JEKTPOCTAHIUM NOJMIKHL NPHHAMATHCH B HHTEpBAJMax oOfT
2 10 6 M — uepe3 0,5 M; or 6 1o 15 M —uepe3 1 M.

[Tpumeuauus: 1. B caydae, ecan onpeleneHHhld pacueToM pas-
Mep ceueHud (D unm B) HaXomuTCAd MeXAY pa3MepaM, NIPHBeeHHLIMH
B HACTOALIEM NYHKTE, JOJKEH NPUHAMATHCS TOT, KOTOPHHA obecneuuBaeTt
Ayqiine TeXHHKO-2KOHOMHYeCKHEe NOKa3daTeah TyYRHEIA

2 PasMmephl ceuyends TyHHeAeH, cOOpyXaeMBIX ¢ IOMOIBLIO NPOXOJ-
yecKMX UIMTOB MJH KomOalHOB, HasdHayaemhle HCXOas H3 raGapHTOB 3T0-
ro of6opyJoBaHHsA, B OTAEJbHHX CJyuasix [MpH HajgjexaueMm TexXHHKO-
3KOHOMHYEeCKOM 0OOCHOBaHUH MOI‘yT QTRYATLCHA OT DasMepon, NpuUke-
JECHHHX B HACTQAUIEM TIYHKTE,



2.13. Pa3Mepnl nonepeqyHoro ceyeHHst rHAPOTEXHHYECKHX
TVHHEJIEH B CJy4Yae MepeMEeHHOro HAPaBJIHYECKOrQ pexXKHMa
IPH CKOPOCTSX BOALI B TyHHeNAsAX OGoJsiee 10 M/C NOJIKHH Ha-
3HayaTbCsd Ha OCHOBAHHWM JabOpaTOPHHLIX HCCJAeXOBAHHHA C
Y4€TOM ONbiTa 3KCIVIyaTanWH TyHHeJeH-aHaJoros.

2.14. Bricota BO3AYWHOrG mNpoCTpaHCTBA HAM YpOBHeM
BOALl B 6e3HANIODHOM TYHHeJIe IPH YCTaHOBHBILIEMCS JABHXKe-
HHH IOTOKA CO CKOpOCThIO KO 10 M/c moAKHA NPHHUMAThCA
He MeHee 0,07 BLICOTHI TYHHEJNS B CBETy, HO He MeHee 40 cM.

[lpu ckopoctax TeueHusd BOAH B TyHHeJeE 6onee 10 M/c go-
CTaTQYHOCTb YKa3aHHOrO BO3AYLIHOrO HPOCTPAHCTBA HOJXK-
Ha ObiTb 00OCHOBaHa JaHHLIMH JaOGOPATOPHLIX HCCAENOBA-
HHH.

2.15. MusuManoHble pa3Mepsl NONepeuHbiX CedeHuH TH-
pOTeXHHUYeCKHX TYHHeJIeH B CBeTYy JNOJI)KHB Ha3HA4aThCs 110
TalJ1. 2.

Ta6aunma 2

MuaHuualbHEEe DasMephl LOLe-
PeYHHX CedeHHA TyHHeMeR

B CBETY, M
dopMa NomepevdHOrO CeveHHs TyHHeaeh Ges obpenku | c ofpeaswoft
B H B H
I--IV (o puc. 1) l 2,5 I 2 |
Kpyraas (D) 2,5 l 2

[Tpumeuanune PasmMepn TyHHesel AONYCKAETCA YMEHLUIATH RO
CPaBHEHHIO ¢ NMpHBeJEeHHBIMH B TabJa. 2 npu ycJaOBHE cOOMOREHMS Tpe-
GoBapuk npaBua O6C3ONACHOCTH TPH CTPOMTENLCTBE NOA3EMHHX FiApo-
TEXHHYECKHX coopymeHHﬁ

L s

3. MATEPHAJIbI g KOHCTPYKILIHA TYHHEJIER

3.1. beton M apmarypa Ais GEeTOHHHIX H XKelie306eTon-
HBIX KOHCTPYKUHH TyHHeJlel (06GHesKH, NOpPTajJH M T. IL.)
JNOJIXKHEl YIOBJIETBOPATh TpeOOBaHHAM C'rpon'renbm H@*
H NPABHJ OPOSKTHPOBAHUA OETOHHHX H XKejesole
KOHCTPYKRIHHA THAPOTEXHHYECKHX COOpPYXEHHH.




3.2. IIpoexkTHEle MapKu OeTOHAa NO NPOYHOCTH HA cKaTHE
n51 GETOHHBIX H XeJe300eTOHHRIX KOHCTPYKUHH TyHHEJeH
JOJMIKHB HA3HAUATLCA He HHXKe:

I MOHOJHTHHX . . . . 200;
ansg cOGOpHEIX .« .. 300.

[IpuMmeuyanune. [IpumeHenne OeroHOB GoJee HHSKHX Mapok, &
Traxxe 0eToHOB €O CrnenyaJbHHMHA JOGaBKaMH, YAYYIIAIOUIAMA HX CBOH-
CTBa, JONYCKAeTCqa NmpH HaaaexXaweMm o6G0ocHOBAHHY,

3.3. IIpoexTnrie MapKu Habpuisr-6eToHa @ TOpKpera o
ApOYHOCTH Ha CXKaTHe JOJMKHH Ha3HauaTbcsa He HHXe 300.

PacuerHrie ' HopMaTHBHEIE COIPOTHBJAEHHA HAaOGPHI3T-
feToHa ¥ TOpKpeTa MPpHHUMAlOTCA 1o Tadxd. 3.

Ta6baunma 3

1 - — s ]

‘ Conporupiieide HaGpuar-6eTOH2 H TODKpeTa,
Krc/cus
‘ HOpMAaTHBHEE - I pa;;erﬂue S
BHa HanpsxKey- ” o
HOPQ COCTOARys { IOHCTPYKUME E HP‘:‘?:;‘I?:E | E ! APOSKTHAN MapKA
l E { - > =
: |
g | 300 | 400 § 500 8 300 | 400 | 500
- Q
—— I ]
CxatnHe oce- | ApmuposaH- 130 [170 | 200
BOQ NDH3- HBIE
MEHH(HH' R?Ip 210 1280 380 | Ryp |~
NPOYHOCTL) | Heapmupo- 115 |150 I 180
- BaHHbIE | |
Cxar#e npu| ApMHDOBaH- [ | ] 160 1210 250
H3THGe HBIE . ! | I
- R, (260 |350 (440 | R, |—
Heapmupo- | 140 1190 | 220
L f BAHUBE | I T G l
: . —
Pactsxenne | ApMupoBaH- | 12 ‘ 14 ‘ 16
0GEBO¢e HEIE | , i
Heapmupo- ‘ 10 ! 12 l 14
BaHHbIe l

y—— — e e P S g — p——

Monayau ynpyrocrd HaOphiar-6etroHa M TOpPKpera AJd
npoekTHHX Mapox 300, 400 y 500 nosxHE NPpHHAMaTHCH
DaBHEIMH COOTBETCTBeHHOD 2,4-10%; 2,7-10° 1 3,0- 10° krc/em?,
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3.4. [TpounocThnie u nebopmaTuBHBIE XapaKTePHCTHKH
MOHOJIATHO-IIPECCOBAHHOrg 0eTOHA HOJIKHBI Ha3HAyaTbcd 1O
JA3HHBHIM 3KCIEePHMEHTAJNbHEIX HCCAEN0BaHUI.

3.59. MapkH cTaju Misl CTaJbHBIX KOHCTPYKUUH KOMOHHH-
POBAHHBIX O0JE/NOK ROJINKHE NPUHUMATHCH MO Tabu. 4.

Tabauuma 4

—— T

; TpeGoBanr no ynapnoff Bs3-
KOCTH, KI'C-M/CM2, He MeéHee
Pacaernas . 'TO-gaIHH- ) %
mg%p:,- f:('riilc: apx:g{ cTa- npoka-| TOCT npH Telggeparype, E
°C Ta, Qv W
MM 40
| | o | - |355
20 40 | 70 E g8
C |BCr3en5|0r b | 380—71 | 4 | — — 4
38/23 go 9
B Cr3cnb | Or 10| 380—71 | 3 s — 3
‘ KO 25 1
Mi6C |[(Or 8 671353 | 3,5 | — — 3.5
* __ , |
J ! | |
t>—40{ C | 09r2 |Or 11/5058—65*| — | 3 — | 3
44/29 | no 20 :
0912 Ot 21(6058—65* — 4 — 3
09r2C |Or 21/5058—65* — | 3,5 — | 3
| 1o 60
= ! i
| I o
C 09r2C [ Ot 11{5058—65% — '- 3,5 — l 3
46/33] lmo20f | o
F §
40> | C | 09r2Cc | Or 21l5058—65* — | — | 3 3
>t > |44/29 no 60 | |
>—65 | C | oorec [Or 11 [s058—65*% — | — | 3 3
46/33 10 20 !

[Mpumeganusn: 1. Cranum APyrHX KJA4cCOB H MapOK JONYCKAeT-
CA NPDHMEHSTh NPH HaJJeKalleM TEXHHKO-SKOHOMHYECKOM OOOCHOBAHHH.
2. Crany BCeX MAapOK JAOJIXKHH  yIOBJETBOPATb TPeOOBaHHAM AA
3arn0 B XOJMOAHOM COCTOSIHMHM coryiacHo cooTBeTcTByiomaM ['OCTawm.
3. Ilpouepx B TabaMue o3HAYaeT, YTO rapaHTHS MO yAApPHOH BA3-
KOCTH TIpPH AAHHOM TeMmepaType WJH nocjie MEXaHWdecKoro CTapenus
‘He TpebyeTcs.

el - P —
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3.6. PacuerHbie conpoTHBIECHHS NPOPKATHON CTATH AOJXK:
HBl IPHHHMATHCA 1Mo TabJI. d.

Tabauna 5

o

| PacyeTHHEe CONMPOTHBIACHHASA,
Krc/cMm2?, crajiH KJracCoB
BHX RANDSXEHHOrO COCTOSHHN ¥ Xa- | O6os- |} .
paKTep Harpyskh HaYcHAA |
| C38/23 | Ca44/20 | C 46733
i

A P ¥ .

PacTsaxeHHe INpH BHYTpPeHHEM

2600 l 3000 ‘ 3100

RaBJCHHH . } Rp
Cxatne, uaru6 u pacTsaKeHHe '
NpH HADYXKHOM HaBJicHHH R 2100 | 2600 | 2900

[IpuMevanna: 1. 3naueHus- pacyeTHHRIX CONpPOTHBJEHHH, MpHBe-
HeHHHe B Tabuule, AaHH AJI CTaJH NPH TOJNUIHHAX, He NPEBHILAIONUX

BEJHYHH, YKa3aHHHX B TabJ. 4.
2. PacueTHHe CONPOTHBJIEHHS CTaJH HPH TOJHIMHE, NpEeBHINAIOIICH

BEJHYHHH, yKasaHHHe B Tab/a. 4, a Takxe JAJd APYTHX MAapoK CTalH,
ROJIXKHH NPHHHUMATBLCH MO CTPOHTEJbHHIM HOPMAaM H HpPaBUJAAM IIPOEKTH-

POBaHHA CTaNbHEIX KOHCTPYKIIHA.

3.7. Jlnst cBapKHM CTaJbHBIX KOHCTPYKILHA MOJKHBI MpH-
MEHSATbCA MaTepHaJbl, COOTBETCTBYIONHE KJIacCy CBapHBae-
MBIX CTaJled, COrVIacHO TpeDOBaHHSIM HOPM IPOEKTHPOBAaHHS

CTaJIbHEIX KOHCTPYKIHH,
3.8. PacuerHnle conmpOTHBJIEHHS CBAapHBIX COefHHEHHH
AOJXKHbBl NPHHHMATBLCH 110 TabJ. 6.

12



Tabanuuna 6

PacyeTHEI® c.on.pom.
JeERn, Krcjcu?, cmap-
HHX cOCAHEcHHER »

_ Bux nanpaxernoro co- | O603- KOHCTPYKIRAX
Bun cnanggzxn coca CTOSIHHS] H XapaKrep Have- H3 CTA/H KJACCOB
HarpysKkH HHST | ~ - —
C 38723| C 44]29] C 46/33
CrumxoBhie 1BH| CxaTHe, pacTsKeHHe
(I ®» Il xaTeropuit) | M H3rHG npa TNpOBepKe)
¢u3HueCKHMH METOZaMH |
KOHTPOJS R® | 2100 | 2600 | 2900
A ———dyrr \ - - " pr—
Croigosble  WIBH| PacTsaXeHHe npu l |
(I uw II Kkareropmii| BHyTpeHHEM JAaBJEHHH
Ha 060J104Ke) npH nposepKe ¢usnue-
CKUMH METOJlaMH KOHT- cn
poast Ry | 2600 I 3000 | 3100

Cruxoseie mBrif (Cxarne

RCH
C

(I11 xareropuu)
Hsru6 n pactsaxeHHe R“

1800 ‘ 2200 } 2300

R‘:B 1800 2000

2100 l 2600 2900

YraopHe MBH Cpes

I[IpumMeganusa 1. PacyerHhe cOnpoTHB/eHHSI CTHKOBRIX COENH-
HEHHA yCTAaHOBJIEHH AJA INBOB, BHIOJHEHHHX JBYCTOPOHHEH CBapKOM
HJAH OXHOCTODOHHEH ¢ MOJABapKOR KOpPHS HIBA HJH Ha OCTAIOmeACS
NOJKJaAKeE.

2. K cBapHuIM coeliHHeHHAM | KaTeropuH OTHOCATCA BCE MPOAO/ib-
HHE CTHKOBHE cOefuHeHHR O060J0YKH NPAMHX YYACTKOB, BCe COEHHe-
HHA 000JIOYKH (paCOHHHIX 3JIEMEHTOB H CTHIKOBHIEC COeJHHEHHA KoJlel]
xkecTkocTH, K cBapHHIM coenunenusiM Il1 kareropuu oTHOCATCA BCe I0-
nmepedHble CTHKOBHE COeAWHEHHsT O6GOJOUKH NpAMHX YYacTKOB.

3. llIBH ¢ noOJHLIM NPOBApPOM B YFROBHIX H TABPOBHX COCAMHEHHSX
PACCYHTHBAIOTCS KaK CTHIKOBbIe COeJHHEHHS.

4, 1, 11 »n 111 xarerqpmm KOHTpONS KaueCTBa CBApPHHX COEAMHEHHA
npHBefeHH B OOGIIECOIO3HHIX CTPOHTEJNbHBIX HOPMax M NpaBHIAX Ha H3-
TOTOBJERHE, mmm H TIHEMKY METaJIHIeCKHX Konc'rpylcﬂﬂﬁ

ey ——

M nbdemiopipremibiel]

3.9. B I‘HllpOTeXHPI‘leCKHX TyHHeme OoOJIMLIOBKH  (WIH
[IOKPHITHA) C MOBHIINEHHON KAaBHTAHHOHHOHK CTOHKOCTBHIO H
CTOHKOCTBI0 K HCTHDPAHHIO HOINYCKaeTcsi IPOEKTHPOBATh H3
OETOHOB BHICOKHX MAapoOK CO CHEI[HaJIbHO MOJO0O0paHHBIM CO-
CTaBOM, U3 GeTOHOB Ha OCHOBe TIOJIHMEPHBIX BAXKYIIHX
(3nOKCHAHHX, dypdypOSIOBHIX CMOJ U AP ), a TaKKe U3 JIH-
CTOBOH CTaJIH.
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4. TYHHEJIN BE3 OBAEJIKH

4.1. besnanopHble TYHHeIH, TPOXOAAIIHE B ClHaboTpeld-
HOBATBIX CKaJIbHLIX NIOPOAAX TPHU CKOPOCTH TEUEHUS BOAH
He GoJiee 10 M/c, MOMXKHBI NpoeKTUpoBaThbCcd 06e3 o064eNKH.
Ina yaydlnenus THAPABJHYECKOrO pexXMMa H YCJOBUR pe-
EH3HH TYHHesel Oe3 oOlesku nenecoo6pasHo B OTAEJNbHAHIX
clIydafiX MPOEKTHPOBATH NJIOCKHH JIOTOK OETOHHBIM.

[Ipu ckopoctu TeueHus Boabl Oosiee 10 M/C NPOEKTHPO-
BaHne 0e3HanOPHLIX TyHHesNeH 6e3 OOHEeNKH HAOJXKHO OHITH
000OCHOBAHO JAHHLIMH J1a60PATOPHBIX HCCJENOBAHUA.

4.2. HanmopHble TyHHeJNH, NPOXOASIIHE B YKa3aHHBIX B
n. 4.1 ycnoBusax, ponyckaercsi npoekTupoBaTbh 6e3 00xesKH
NPH 3HAYEHHH IJIYOMHLI 3aJI0K€HHS TYHHeJeH He MeHee MoO-
JOBHHEI BEJIMUUHLI BHYTPEHHEro Hamnopa BOJH B MeTpax.

4.3. DesnanopHble U HanoOpHbIE TYHHEJH, NPOXOAAIIHE B
BEYHOMEP3JbIX CKAJbHHIX IIOPOaX, He TepAIONIHX YCTOHYH-
BOCTH NIPH H3MEHEHHH TEMIIepaTypHOrO peXHMa, RONyCKaeT-
C MpOeKTHPOBAaTh 6e3 00/1e/KH ¢ yueTtoM TpeboBanuii om. 4.1
" 4.2

4.4. Haua/ibHBIE 1 KOHIEBOH y4acTKM HeoOJHIOBAHHOIO
Ne3HaNOPHOTO TYHHENA NOJXKHBI HPOEKTHPOBATHLCA ¢ oOne-
KOW Ha IJIHHe, pPaBHOW nipoJjieTy BHIPAOGOTKH, HO He MeHee
6 M, a VI HaOPHOrO TYHHEJS 3TH YYacCTKH NOJKHH OHTH
o6/MNIOBAHBEl B COOTBETCTBUH ¢ TpeOOBaHUAMH II. 4.2.

4.5. IIpoekxTaMu Ha CTPOHUTENLCTBO TyHHeseH Ge3 obnen-
KU NOJIKHO NpeRyCcMaTPHBATLCS IVIalKOe B3PLIBAHUE TIOPO-
Abl NJiS1 YMEeHbIIeHHS ePOXOBATOCTH MOBEPXHOCTH TYHHEJIA.

5. KPENIb TYHHEJIER

5.1. IIpn npoexTHPOBAHUU THAPOTEXHHUECKHX TYHHeJeh
NIPUMEHSIOTCS CJAeAVIONYe Kpenyu: aHKepHasa, apouHas (paM-
Has1), U3 HaOpHI3T-6eTOHA UJIH UX coUeTaHUd.

AnxkepHyl Kpenb H Kpenb H3 HaOphi3r-6eToHa monyc-
KaeTcs IPHMEHSITb COBMECTHO C MeTaJlJINY€CKOH CeTKOH.

5.2. AHKepHasi Kpenb B COYETAHUH C IOKPLITHEM H3 Ha-
6peisr-6eToHa HJAH 6e3 Hero INpPHUMeHAeTCHd B INopoxax ¢
[ep==4. [1puMeHeHne 3TUX BUJIOB KpenH B Gojee cnalux mo-
polaax HNOJIKHO ObITh OOOCHOBAHO HATYPHBLIMH HCCJ/IeJOBaHK-
SIMH.

Kpens u3 na6pnisr-6erona (BpeMeHHyIO) uenecoobpas-
HO TIPHMEHATb B MOPOAAX ¢ [up==0 npH sesHUHHE CHENIeHHS
HaGpHsr-GeToHa ¢ MOPOXOH He MeHee D Krc/cM?,
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Apounasi kpefib mpuUMeHSeTCSI B nopoHax ¢ fxp <<4.
5.3. IlnnHa ankepoB l, B M /11 CBOXYATOH YaCTH BHpa-

GOTKH AOJIKHA OHpeAe/isiThCcA N0 GopMyJie
o 2> hg + s, (1)
rae hg — rayOGHHA HapylIeHHOH 30HHI, onpeaeilseMas Mo

NaHHBIM HATYPHBIX HCCJeNOBaHUH; OJA IpeABapH-
TeJbHBIX pacuyeToB fig AONMycCKaeTCAd ONpPeReNAThb II0

dopmMmyie
hg = Ry By; (2)

k) — KO3 dHIHEeHT, IPHHEMAaeMbl#l IO Ta6J. 7;
Tabauua 7

Kosdduumuenr k; npe crencHH TpelHHO-
BaTOCTH IOPOA

KosdpdpurmentT kpenoctH pr : e

e | T | “Honarme
4 0,2 0,3 i 0,4
Ot 5 a0 9 - 01 | 0,2 0,3
10 1 60Jice 0,05 | 0,1 1 0,15

By — nposeT BoipaGoOTKH, M,
l; — 3aryy6JeHne aHKepoB 3a Ipeledn HapylleHHOH

30HbI, M:
AJi CTaJIBHBIX ~—
[q = 0,20 hg; (3)
IJIS XKene300eTOHHBIX —
Ry dg
= ———>0,5 M; 3’
s = 1007, = 0 M )

Rg — pacueTHOe CONPOTHBJEHHE PaCTAXKEHHIO CTepXKHA
aHKepa, Krc/cM?;

ds — AHaMeTp CTEPXKHS aHKepa, CM;

Ta — pacyeTHOe cUelJIeHHe CTepXHS aHKepa ¢ OMOHO-
JUYUBAIOIUMM  IleMEHTHO-TIeCIaHHIM  PacTBODOM,
Kre/cMm?, npuHEMaeMoe IJ1s] npeABapHuTeJbHHX pac-
4yeToB 1o TadJ. 8. TaGnuma 8

CuenjieEge apMaTYPH C pac-
TBOPOM T, IpPH npoeKTHOf

Bup ropsYekaTasoll CTepXHeBOR apMaTypH Mapke P“Tlfl?&ac :} CXKaTtne,
S 200 | 300 o

Kpyrnas (raagkas) . . . . . . . ] 15 ‘ 25

Ilepuoaugeckoro nmpoduna . . . . . | 25 - I r35-————

1§



5.4. PaccTosinHe MeXAy aHKepaMH @ B M B NPOJOJbHOM
M NONepPEeYHOM HAMpaBJAEHHAX AJAA CBOJYATOH YAaCTHU BbIpa-
OOTKH MONKHO NMPHHHMATHCA HAaHMEHbIIUM (HO He MeHee
1 M), onpeniesieHHBIM 110 YC/IOBUSAM:

a) obpas3oBaHHS MOPOAHOTO CBOAA — 1O GopMye

a—1I[ a kﬂcq ([ a!‘l" Bﬁ) ’ (4)

rie ks — Koab@dUUBEHT, TPUHHMaeMblid o tabJu. 9;
Tabaunma 9

l Ko>ddpuaent kB npu ¢opmax ceuenns BHPAOOTOK

Knad:dmun;&m KPEIoCcTH F - mo pac
Kp | ; [I—]V m Kpyrosom ouep-
- TaHRH
Ilo 5 0,2 0,25
i
- - —_— —
bBonee 5 0,25 0,3

ra—

g — pacueTHas BEJAHYHHA BCPTHKAJDBHOIO TOPHOIO

HaBiAeHHUs, TC/M?, onpejensieMass B COOTBETCTBHH
c TpeboBaHuAMH 1. 7.13;

¢ — BE€JUYHHA CHENJIEHHS NOPOALI B HAPYHIEHHOM 30HE,

TC/M?, IpUHEMaeMast M0 JAaHHBIM HATYPHBLIX HCCJIEe-

AOBaHUH; AJA INpelBapUTEeJLHEIX pacuyeTOB AOMYC-
KaeTCHd MPHHUMATb €= 3[xp.

OcranbHble 0003HaueHUd Te 3Ke, Y4TO H B 11 H.3;
6) YCTOHMUMBOCTH IOPOABI MeXJy aHKepaMu — no ¢op-

MyJIe
[a C
a =7 P (5)

B) NPOYHOCTH 3aKpeNJieHUs aHkepa — no dopmyae
/N,
Yo by ©)
rae N, — Hecylasi crnocoOHOCTL anKepa, TC, OnpeneasieMas
10 JaHHHIM HaTYPHBIX HCCJIeJOBaHHU; AJ IIpel-
BapHUTeJbHBIX PAaCYeTOB JONMYCKAaeTCHd NPHHHUMATh:
AJIS CTaJbHBIX aHKEPOB B MOPOJKAX C frp=0—

—10 Nya=8-—10 Tc, a B oOCTaJbHHIX cJay4asx

Nazﬁ“—s TC,

IS Xese300eTOHHBIX aHKepoB N, mpHHHMAaeTcs

paBHOHU NPOYHOCTH CTEPKHS aHKepa Ha pa3pbiB;
Ve — 00beMHBIR BeC NOPOAB, TC/MP.

{1 ==
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5.5. Tosmnaa NOKPLITHS U3 HAOPHI3r-6eTOHA Ing B M IJS

CBOJAYATOH YaCTH BHIPAOOTKH AOJIXKHA ONpeAesSAThCS 10 (OP-
MyJie:

tﬂé g kg a, qup s (7)

rae Ry — KOa(pdHUHEHT, NPHHAMAEMB paBHBIM IIpH 3a-

KpenieHHd BHIPABOTOK: HaOpH3r-6eTOHOM (HJH

HaOpHI3r-0eTOHOM ¢ apousofi xpennio) — 0,30, Ha-
GpBI3T-O6ETOHOM ¢ aHKepHOH Kpenbio — 0,25,

Q) — LJHH& pacyeTHOro 3JjeMeHTa MOKPHITHA, M, HpH-

HHMaeMas IpPH HaJuYHH aHKepPoOB a,=a (CM.

,, B
1. 5.4); B 0CTaJbHBIX ¢Jydadgx q;= —-6‘1, HO HEe Me-

Hee I M (By TO XKe, uTO M B popMmyae 2);

Rp —pacueTHOe COTpPOTHBJEHHe HaBpHI3r-6eTOHA 0CEBO-
MYy pacTaXeHHIO, IPHHHMaeMoe 10 TabJ. 3;

m — KO3((HUUHEHT YCJIOBHH paboThl, NPHHHUMaeMbIH
PaBHBIM: AJS1 APMHPOBAHHLIX MOKPHITHH — 1, A
HeapMupOBaHHBIX — (,75.

0.6. Heo6XoaAHUMOCTP NPHMeHEHHsI aHKepHOH KpenH AJf
CT€H BHIpAaOOTKH HOJKHaA OBITh OOOCHOBAaHA C YYE€TOM KOH-
KPETHBIX HHXEHEPHO-TeOJIOTHYECKHX YCJOBHH H HaIpsAXKeH-
HOTO COCTOSIHHSI MacCHBa F'OPHHIX HOPOJ

5.7. ApouHas (paMHasi) Kpellb PAaCCYHTHIBAETCH MeETO-
AaMH CTPOMTENbHOH MeXaHHKHM HA TOpHOe JlaB/ieHHe, olpe-
AeJsieMoe B COOTBETCTBHH ¢ TpeOOBaHMSAMH pasjiesia 7 Ha-
CTOAIIUX YKa3aHHH.

6. ObJEJIKH TYHHEJIEH

6.1. O6aeaKH rHAPOTEXHHYECKHX TYHHEJIeH MoApasfelns-
IOTCAl HAa BhIpABHHUBAWIUMe (HEeHECYHIHe) U HecyIIHe.

BripasuuBaouie o04eJKu QOMKHL o0ecneuuBaTh yayy-
(lleHHe THAPABJAHUECKHX XapaKTepPHCTHK TYHHe/ed, CHHAMXKe-
HUE QUIbTPANMOHHLIX TOTePb BOAbLI H3 TYHHENS, a TaKXKe
npefoTBpalleHne BRIBETPHBAHUS MOPOALI

Hecymne o6aenks MOMMHBL INpelHa3HAuaTbCHd [JS BO-
CIPHATHA HArpy30K B CTPOUTEABHHIH H 3KCIJIyaTAUWOHHBIU
HepuoAbl, @ TaKKe YAOBJACTBOPATH TpeBGOBAHUAM, NpeAHSB-
AeMBIM K BHIpABHUBAOIIUM 001eJKaM.

6.2. BroipaBnuBawmue o00AeAKH JOJIKHB NIpEAyCMaTpH-
BaTbCH:

B TPEHHHOBATHIX CUJILHOBLIBETPHUBAIOUIUXCA TIOPOAAX, He
OKA3bIBAIONIUX TOPHOre AaBJECHUS;

AJiS CO3/1aHHud TJIAAKON BHYTPeHHeH TIOBEePXHOCTH TyHHe-
Js, IPOXOAAIEero B cAa0OTPEeNIHHOBATHX YCTORUHUBHIX IIO-
ponax.
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BripaBHuBalotHe 06KeNKH AOMKHE IPOCKTHPOBATLCH H3
MOHOJHUTHOrO OGeToHa WM HabOpHI3r-OeToHa H NpeAyCMaTpPH-
BaTbCS B NIpegesiaXx CMOYEHHOrO NepuMeTpa.

O6xenky H3 HaOprI3r-6eToHa 6e3 BhipaBHHBAHHSA H 3arJa-
XHBAHHUA HX NOBEpPXHOCTH HNOJIXKHBI IPDUMEHATHCS IPH CKO-
pPOCTAX BOALI B TyHHese He 0oJjiee 10 M/c; npu GOJbBLUIHX CKO-
POCTSIX HX NPHMEHEHHE AOJKHO OBTH 060CHOBAHO NAHHBIMH
Ja60paTOPHHIX HCCAEAOBaHHH.

IIpu npuMeHeHUH BBHIpABHHUBAIOIIHX OOAENOK B HAIOPHEIX
TYHHeMsiX HeoOxoaumo cob6/08aTh TpeGoBaHue n. 4.2.

6.3. Buan Hecymunx o6AeJ0K HanoOpHBIX M Ge3HANOPHBIX
TyHHeJled npHuBeneHbl B TabJ1. 10.

Tao6auna 10
THIH TYHHeJel
Buan HecyulHx
00ReTIOK TyRHECH HATIOpHBIE 6e3HaNoOpHHE
_ ]
BeTonnnie MoHoJHTHBHE MoHoaHuTHEIE
MoHoauTHHE € YKpelH- N3 nabpHar-6eroHa
TeJbHOH LeMeHTallnen
U3 nabpuiar-6erona
Us npeccosannoro 6e-| M3 npeccoBannoro Ge-
TOHA TOHA
)KenesoﬁeTOH-l MoHoJuTHHE MoHOJKHTHHE
HHIE MonosuTHHE ¢ YKpenmH- [ M3 apMHpOBaHHOTO Ha-
TeJbHOR IeMeHTaIllHeR O prisr-6eToHA
M3 apmupoBaHHOro Ha-| CoOopHHe H3 [LeJbHO-
Opuisr-6eToHa 3aMKHYTBHIX KOJell HJIH OT-
| AEAbHHX OJ0KOB
KomOnuupo- C HapyXHHM MOHOJIHT- .
BaHHHe (IBYX- | HHIM GETOHHHIM KOJIBIIOM H
CJIONHLIE) BHyTpeHHeH CTaJIbHOM
000J109KOH
i C HapyXHHM MOHOJIHT- —
HEIM XKe1e300€e TOHHHM

KOJIbIIOM H BHYTPEHHEH

cTaJibHOH 060JI0OYKOH

| C HapyXHHM MOHOJHT- —_
HHM OeTOHHHM KOJIbLIOM

nan  cGopHOli xenesole-

TOHHOA OONEJKOH H BHYT-

peHHell XeAe30TOPKPeTHOH

060JI0UKOH

[IpumMeuanne [IpapMeHedHHe JAPYFHX BHIOB OOG/EJIOK, HE INpHBE-
AEeHHHX B TalJaHIe, AONyCKaercd NMPH HaajeXallleM TeXHHKO-3KOHOMHYe-
CKOM OGOCHOBAHHH.
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6.4. Hecymmue o6nesnkn TyHHeneh nomyckaeTcsl npOEKTH-
pOBaTh TPEIMHHOCTOHKHMH MJIH HETPEIIHHOCTOMKHMH C AONY-
CKaeMBIM PaCKphITHEM TPElHH.

TpemuHocTofikHe 061eNKH JOMKHKE NpelycMaTPHBATbCA
IPDH DACHOJNIOKEHHH TYHHeJEeH B IOpPOAAaxX, NOIBEPKEHHBIX
cyddo3¥H, BLIENAYHBAHHIO, a3 TAKXKe B Cliydae, eCJIH BOJAA-
cpeda XapakrtepH3yerTcd THAPOKAapOOHATHOH IIEOYHOCTBIO
mMeree 0,25 mI-3KkB/i1.

HerpemuHnocrofikne o6enky (6eTOHHbIe U Kesne306eTOH-
Hble) NOJIXKHH NPOEKTHPOBATHCHA BO BCEX CAydyasix, KOTJa Be-
JAYHHA (HIBTPALHOHHONH YTEUKH BOJABI H3 TYHHeJs He BhI-
3bIBAET CHHXKEHHS] JOJTOBEYHOCTH OOGJENKH H YCTOHUHBOCTH
rOPHOr0 MAacCHBA, a TaKKe JONYCTHMAa IO 3HEPro3KOHOMH-
YeCKHM ycaoBHAM. O0nenky Ge3HANOPHLIX TYHHeNeH Craeny-
€T NPOEKTHPOBATh, KaK IPaBHJO, HETPEHIUHOCTORKHMH.

6.5. TommuHa GeTOHHOH MM XKeje306eTOHHON O6GHENKH
HallOPHOT'O TYHHeJS Aos AOJKHA OBITh, KAK NPaBHJIO, He 60-
nee 0,2 ry, TIe rs — BHYTPEHHHHA panuyc TyHHeas. B cayuae,
eCJIH II0 VCJOBHIO TPeIHHOCTONKOCTH hos>>0,2 rg, 11eJ1ec006-
pPa3HO npuMeHeHHe O6HEJIOK M3 MATEPHAJOB C MeHbIIHMH
3HAYeHHAMH MOJAYJIed YIPYrOCTH, 4eM Yy TAXKeJbiX OeTOHOB,
HWIH yJayullleHHe nedOpMATHBHEIX XapaKTepPHCTHK TOPOAH
NyTeM YKPeNnHTeJbHOH MeMeHTAdlHH B 3aBHCHUMOCTH OT pe-
3yJIbTATOB TEXHUKO-3KOHOMHUECKOr0O CpaBHEHHSI BapHAHTOB.

6.6. DeToHHBIEe MOHONUTHEIE TPEHIMHOCTONHKHE OONEJKH B
HanopHbIX TYHHEJNAX INOJNXKHH IPHMEHATHCS B nopopax ¢
fup=4. HerpeniuaocTofikue 06eJKH H3 MOHOJUTHOrO 6eTo-
Ha HaAJIeXXHT NMPHMEHATh B ONHOPOAHHIX CJabOTpelmHHOBa-
THIX NMOPOAaxX TOH JKe KPEermoCTH, a TaKXKe B CHJIbHOTPEHIHHO-
BaThIX NOPOJaxX NPH YCJIOBHU IPOBENEHHSI YKpPeNHTEJIbHOH
[leMeHTalHH.

6.7. O6nenkn u3 Habphi3r-6erona uejgecoobpasHo npeny
CMaTPHBaTh JJI HHKEHEPHO-TreOJIOTHUECKHX YCJIOBHH, YKa-
3aHHHX B 1. 6.2, NpH BeJIHYHHAX CUEIVIEHHT C NIOPOJOH He
MeHee 8 Kre/cMm2.

6.8. )Kenesoberonnble MOHOJUTHHIE OONEeNKH HAMOPHHIX
TyHHeNel MOTYT NPHMEHSIThC B YCJAOBHSAX mopof Jo6o#
kpernoctd. IIpH 3TOM HX NMpHMeHeHHe B YCJOBHAX MOPOJ C
fup==4 TpebyeT HaIJeXKANETO0 TEXHHKO-9KOHOMHIECKOIO
060CHOBAHHA.

6.9. O6nesxy U3 apMHpPOBaHHOro HalGpHa3r-6eToHa B CO-
YeTaHHH € Kesie300eTOHHHIMH aHKepaMH AOIMyCKaeTrcs Iipe-
JycMaTpuBaTh IJisl TyYHHeJeH, NPOeKTHPyeMHX B cjiaboTrpe-
[{HHOBATHIX MJH CJOHCTHX CKaJbHBIX NMOPOAAX.

19



6.10. C6opHuie 06AC/IKH K3 OTAEJbHLIX OJIOKOB HJIH LEJIb-
HO3aMKHYTHIX KOJIeH PEeKOMEHNYyeTC NpexycMaTpHBaTh B yC-
JOBUSIX NPOXOAKH TYHHeJSI Ha IOJHOE CeuyeHHne, IIPH 3TOM
npuMeHeHHe O0Ie/IOK H3 eJbHO3AMKHYTHX KoJell (KPYyIVIbIX
WIA OBAJIbHBLIX) HejiecooOpasHO B TYHHENASX TNPOJIETOM 0
3 M.

6.11. Kom6unupoBanHue (ABYXCJOHHBIE) 00GIe/KH BEHICO-
KGHaAMOPHEIX TYHHeJeH ¢ BHYTPeHHeH CTaJbHOH 000JI0YKOH
JONYCKAeTCA MPefyCMATPHBATh TOJbKO B HCKJIOUHTENLHBIX
cayyasix, NIpH Heo6XOAUMOCTH obecneueHHus BOJOHEIPOHHILA-
eMOCTH NMPH HaJJeKalleM TEeXHHKO-IKOHOMHUECKOM O0OOCHO-
BaHHUHU.

HapyxkHoe KOJAbLO KOMOHHHPOBAHHOH OOAENKH, KakK
NpaBW0O, IPHHUMAaeTcsi OeTOHHBIM M MUHHUMAJbHOH TOJIIY-
Hbl 1 HMeeT YUCTO KOHCTPYKTHBHOE 3HAYeHHe.

6.12, KombuHupoBaHHBle (IBYXCJHOHHBIE) OOHENKH C
BHYTPEHHEH KeJe30TOPKPeTHOH OO0O0JIOYKOH U HAPYXKHBIM
MOHOJIUTHEIM OeTOHHBIM KOJIBIIOM IONYCKaeTcs npeaycmart-
PHBATh B IOPOLAX C fxp=4.

6.13. Ilpu npoexkTupoBanuE oOxeNOK TyHHeJeN, pacno-
NOKEHHBIX B TPEIIUHOBATHIX NOPOLAX, NAJA YBEJUUCHUS BO-
NOHENPOHHIAEMOCTH M Viyunlends XedopMaTHBHHX Xapak-
TePHCTHK 1I0POJl, OKPYKAIOUIUX TYHHENb, HAXJIEKHUT Npenyc-
MaTpPHBATh YKPENHTEJbHYIO [IeMEHTALHIO MOPOABI, a A
obserueHust paboThl KOHCTPYKIHMH OOHMeJKH HNONYCKawmTCcA
NpHUMEHEHHUE JPEHAXHBIX YCTPOHCTB H aHKepOBKa OO0IeJIKH
B IOPOAY

7. HATPY3KH, BO3JIEACTBHA U UX COYETAHMUS

7.1, Harpy3ku B BO3IeACTBHSl pPa3smeasitlOTCd Ha IOCTO-
AHHbIE M BpeMeHHBie (IJIHTe/NbHBIE, KPaTKOBpeMEHHLe H
ocoOnle).

7.2. K NOCTOAHHBIM HArpy3KaM H BO3AEHCTBHAM OTHO-
CATCA:

rOpHOe JaBJ/leHHe;

coOCTBeHHBIH Bec OOeNIKH;

BO3/€NCTBHA NpeABaPUTEJbHOIO HallpAXKEHHS.

7.3. K BpeMeHHBIM IJIHUTENbHHM HarpyskaM OTHOCHATCSH:
BHYTpeHHee NaBJieHHE BOJALt B TYHHeJe T1IpH HOPMAaJbHOM
MOANOPHOM YPOBHE B BOMOXPaHUJIHIIE,

naBJieHHe MOA3eMHBIX BOJ
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74. K KparkoBpeMeHHHIM HAarpy3kaM H BO3JEHCTBHAM
OTHOCSITCS:

JlaBJeHHe MyJbCallHd MOTOKA BOJbI;

BHyTpPeHHee 1aBJjicHHe BOJbl B TYHHesJe OT THApaBJHYe-
CKOFO yZapa;

TeMIepaTypeHe  KJIHMaTHYeCKHe BO3AeACTBHA  (Iy1Id
CTaJILHHX 000J104YeK) ;

JlaBjieHHe pacTBopad Ha 004eNKYy (CTajbHYI0 0B60J0uYKY)
TYHHEJIA NPH BLINOJHEHHH IEMeHTalHH;

JlaBJleH’e Ha CTaJbHYI0 OOOJIOUKY OT CBEXEYJIOXKEeHHOTrO
0eToHA;

HaBJIeHHe OT MeXaHU3MOB IIpU NPOH3BOACTBE Pabor.

7.5. K ocobIM Harpy3kKaM H BO3JEHCTBHAM OTHOCSITCS:

CeHCMHYeCKUe U B3PbIBHEIE BO3JACHCTBHA;

BHYTpEHHee JaBJjieHHe BOIBI B TYHHeJe NMPpU (OPCHPOBaH-
HOM NOJAIIOPHOM ypPOBHE HJH OT AEHCTBHSA THAPABJIHYECKOTO
yAapa npi noaHoMm c6poce Harpys3KH;

YCHJINSl, BOSHHKAIOIIHEe BCJAEACTBHE H3MEHEHHUSI TeMIlepa-
TYpbl, HaOyXxaHnsg M ycaakd OeToHa, NMOJ3yUueCTH MOPOJIHL.

1.6. Harpysku u BO3[eHCTBHA HaJJeXKHT NPHHHMATL B

CJAeAYIOIIUX COUEeTAHHUSAX:
OCHOBHBIX, COCTABJSIEMBIX U3 IOCTOSIHHBIX, BPEMEHHBIX
IJUTEJbHBIX H KpaTKOBpPeMEeHHHX Harpy3oK H BO3JeHCTBMIH;
0COOBIX, COCTABASAEMBIX U3 MOCTOAHHBIX, BpEMEHHBIX JIJIH-
TeJbHBIX, HEKOTOPHIX KPaTKOBPEMEeHHBIX H OJHOH M3 OCOOBIX

Harpy3ok H BO3AeHCTBHH.

7.7. Harpysku B BO3AeHCTBUS IOJKHH NPUHHMAThCHA B
Haubosee HeO/JaronpuUATHHIX, HO BO3MOXHBIX COYETAHHAX
OTHEABHO IJf 3KCIJAYaTAlMOHHOTO M CTPOHTENILHOrO CJy-
yaes.

7.8. Kospduuuents neperpysku 1Js HarpysokK IpH pac-
yere 00EA0K TyHHeJIelH HAa NPOYHOCTD H YCTORUHUBOCTL (I1ep-
Basd TpyNIa npelejbHbIX COCTOSHHH) TMNPHHHUMAIOTCH IO

Tabsa. 11.
TaGauma 11

e .

HaaMenorane Harpysok Ko3dduuneHrn neperpysxs n

BepTHkanbHoe ropHoe maBJIeHHE:
OT Beéca NMOPOAH NpH €BOAOOOPa30Ba-
HHH . . . . . v e e e e e 1,5
OT Beca Bce#l TOJHUY NMOPOA HaX TYH-
HeJieM HAH OT Beca wapyweHnno# zonm | 1,1 (0,9)
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ITpodorxcenue Taba. 11

HauMeHoBaHHe Harpysox Kos(pdunuent neperpyskd n
l'opusoHTanbHoe ropuoe pnasienne . . | 1,2 (0,8)
ColcTBennntlt Bec 06JENKH 1,2 (0,9)

Bryrpennee naBienHe BOAH (c yqe'rou
rHAPABAHYECKOrO0 yZhapa) : 1
JlaBieHHe nyJbCcallHd NOTOKA BO,[[H 1,2
JlapjieHHe nMOA3eMHBIX BOA . . : 1,1
JaBsjieHtie pacTBopa NpH uememauﬁu 1,2
JlaBjeHue OT MeXaHH3MOB 1,2

it

[TpuMeuvanuda: 1. ¥YkazanHbe B cKoOkax xo3pPHIHEHTH mepe-
IrPy3KH OTHOCATCHA K cJAy4YasdM, KOrla mpHMeHeHHe MHHMMAJBHOro 3Hage-
HHS KO3(DQPHIUEHTOB IMPHBOAUT K HEBHTOAHOMY CJAYYAI) 3arpyXeHdsd
obnenkKH TYHHEJ.

2. Ias Harpysox, onpejefifieMHX N0 pe3yabTaTaM HATYPHHIX HCCJe-
nopanun, K03P(PHIHEHT neperpy3kH cJaeayeT NPHHHEMATh PaBHHM I,

3. [Ipn onpepenenHH pacyeTHOr0 TOPH3OHTAJBLROrO TOPHOro JaBJe-
HUS, KpoMe Xo3pPHIMEHTA Meperpysk# I'OPH3OHTAJNLHOTO TOPHOrO NaB-
JICHHA, YYHTHBAaeTcd CcOOTBETCTBYIOIUHA k03PPHUIUEHT neperpyskd Bep-
THKAJLHOTO TOPHOrO JaBJICHHS.

7.9. Ina 6e3naflopHLIX TyHHeJedl | Knacca U HaNnOPHBIX
TyHHeJled I u II knaccoB BenmunHa ropHoro JNaBlieHHSA HA
o0JlenKy HJIH Kpellb TYHHeJS NoJIXKHA OnpenessiTbcs HaATyp-
HBIMH HCCJAEJOBaHUSIMHK Ha y4acTKaX ¢ XapaKTePHBIMH HHKe-
HEepHO-TFeOJOTHYECKHMH YCJIOBHAMH. [lns1 ocTaNbHHIX KJiac-
COB TyHHeJIel BeJUYHHY TOPHOrO JaBJieHUA HONyCKaeTcs

onpenensits no mmn. 7.10—7.14 wiu npuAnMaTh MO aHAJOraM.

IpamMeuamue. Haa supaborok ray6oxoro sanoxeHus (D00 M
u Gosee) BeNHUHHA TOPHOTO JABJEHHS ROJKHA ONpPERESTHCS CHelHalb-
HHMH METO/aMH, YUHATHBAIOIMIAMH B ONPeAEJEHHHBX YCAOBHAX IUIacTHYe-
CKOe COCTOSHHE nopoj, CTPeAsiHHEe TOPOAH H ApyrHe crnenmdHuecyne
SIBJICHHS.

7.10. Besuunna ropHOrC HapJieHHS B MOPOAaX C [xp<<4
NOJI)KHA MPHHHMATbCA PaBHOH Macce mopoxns B o6beme, or-
PAaHHYEHHOM CBOJIOM JaBJieHUS, €CIH PACCTOsSIHHE OT KPOBJIH
BRIDAGOTKH O AHEBHOH NMOBEPXHOCTH OoJiblie JBYX BLICOT
cBoja JaBJjieHusi. IIpH MeHbllem 3araybJieHHH TYHHENS Be-
JIMYUHA TOPHOTO MaBJICHHA NPHHHUMAETCH PaBHOH BeCy BceH
TOJIINY NOPOA HAZ HUM.

7.11. HopmaTusHble BeJJHUYHHBEI BEePTHKAaJbHOTO ¢® H ro-
PH3OHTAJbLHOro €¥ TOPHOTO JAaBJjeHHs NPH cBOAO0OOpa3oBa-
HHH B IIOPONAX C fxp<<4 MOJNKHBH MPHHAMATLCA PABHOMEPHO
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pacfipeneeHHEIMH 1O IHpOJETYy H BHICOTE BHPaGOTKH H
OnpenensiTbCs 1o POpMyJIaMm:

qﬂ=BYﬂh: (8)

rae f — kKo3QQHUHEHT, NPpHHHMAaeMHi IIpH NpoJeTe BHIpa-
60TKH Bo<<6 M §=0,7 u npu B,>6 M paBHBIM I;
Y — OObeMHBIA BeC MOPOAM, TC/MS;
h — BEICOTa CBOJia NaBJICHMS, M,
IpH 3TOM

L
2fl{p ,

h— (9)

e L= B, 2H, tg (45° — -{EP--)-—— IpoJIeT CBOAA AABJICHHS, M;

H, — BricOTa BHIPpabOTKH, M;
¢ — YroJ BHYTPEHHEro TPeHHA;

¢® = yy (2 + 0,5 Hy) tg? (45° — i), (10)

HO He OoJiee BEJHUYHHB BEPTHKAJbHOI'O FOPHOro HAaBJICHHS.

7.12. BeanuuHy rOPHOTO MAaBJIeHHs B NMOPOXAX C [xp=4
HajJIeXKUT IPHHAMATh PaBHOM BeCy MOPOJALI B 00beMe Hapy-
ILIEHHOH 30HBI.

7.13. HopmaTuBHasi BeJHYHHA BEPTHKAJbHOTO TFOPHOIO

AaBJleHHs B NOPOJax C fxp=>4 npu B,<6 M onpejensercs B
COOTBETCTBHH C yKa3aHuaAMH mn. 7.11, a npd Bo=6 M —110

dbopMmy.Je
9" = Yn ha, (11)

rae hg — raybHHa HapyUleHHOR 30HH, onpeaesasieMasl IIo
yKa3aHHAM II. 9.3.

[Ipumeuanne. IIpH pacuere aHkKepHOA KpenH B caAaGOTPeElUHHO-
BaTHX TopoJax NpH raybune HapyllegnoR 30HH Gosee 1,0 M BeJAHUHHY
g® "anaexmT yMeHMnaTh Ha 20%.

7.14, B nopopax ¢ fxp=>4 ropu3oHTaJbHOE TOpPHOE N aB-
JIeHHe, KaK NpaBHJO, He JOJXKHO yuYuThiBaThCd. IIpH BHCOTE
CTeHH TyHHeJs1 0ojiee 6 M BeJIMYMHA TOPH3OHTAJbHOI'O IOp-
HOT'O IaBJeHHUsI OoNpelesisieTcs H3 YCJAOBHA NpefesibHOTO paB-
HOBECHS CITOJI3aI0UIeH MPH3MBI OPOIHI.
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7.15. Topuoe japnenne Ha 06neJKH TyHHeJel B IOPOAAX
J1I000H KpenocTH He JOJIKHO YUYHTBIBATbCH, e€CJH npeny-
CMaTpHBaeTCA 3aKpervieHHe BhIPAabOTOK Ke1e300eTOHHLIMH

AHK€PDaMH ¢ MIOKPEITHEeM Ha6pLI3T-0eTOHOM HJAH METaJJIHUe-
CKHMH apKaMH, ocTaBJsieMbIMH B o6 eJIKe.

7.16. BenuunHy fmaB/ieHHS MOA3EMHBIX BOA HAJEKUT
OIPEACJIATD NIPH YCTAHOBHBIIEMCS YPOBHe BOABI B BOAOXpa-
HHJIMIIE, DK 3TOM JAOJXKHO YYHTHIBATBCA CHHKEeHHe ypOBHS
NOASEMHLIX BOX NpEeAyCMOTPEHHHIMH I/ 3THX leJelt ape-
HaXHbLIMH YyCTPOHCTBAMH M IIeMEHTAIlHOHHLIMH 3aBEeCaMH.

7.17. Harpysku Ha oGHeNKH TyHHeJel IJs CJAYYaeB, He
MpENYCMOTPEHHBIX B HACTOSAINIEM pasjedie, LOJKHbB Onpene-
JATbCSA COOTBETCTBYIOIIHMH TpeOGOBAHHSIMH OO6IIECOI3HBIX
CTPOHTENbHLIX HOPM M NPAaBWI Ha NPOEKTHPOBAHHE METPO-
IOJINTEHOB, KeJe3HOJAOPOXKHBIX H aBTOMODPOXKHBIX TYHHeJEH.

8. OCHOBHDbBIE PACYETHBIE NOJIO)XEHHA

8.1. Pacuersl 067eJ0K rHIpoTeXHHUECKHX TyHHeJeH
HaJJleKHUT NPOHU3BOAHUTL 1O METOAY IIpe/lesIbHLIX COCTOSHHH
B COOTBETCTBHHM C TpeOOBaHHAMH OOLIECOIO3HLBIX HOPM H
paBUJ Ha NPOEKTHPOBAHUE CTPOUTEJBHBIX KOHCTPYKLHH M
OCHOBaHHUM, a TaKXe HA NpOoeKTHpOBaBHe OETOHHHIX M XKeJie-
300€TOHHBIX KOHCTPYKLUHH TUAPOTEXHHUECKHX COOPYXKeHHH.

8.2. Pacuyer 061eJI0K TyHHe/ileH JOJMXKeH IPOH3BOANTHCA:

a) 10 Hecylied COCOOHOCTH Ha MPOUYHOCTb H B HE00XO-
AMMBIX CJIyyasiX ¢ IPOBEePKOH YCTOHYHBOCTH (POPMBI KOHCT-
PYKIHY (IiepBag rpyunna npefesbHLIX COCTOSHHM);

6) 0 TPeUIHHOCTONKOCTH, €CJH TPEH[UHbl He JONyCKa-
IOTCSl, WIH IO PACKPBLITHIO TPeUIuH, €CJU pacKphITHE HX J0-
NYCTHMO MO YCJAOBHAM JOJATOBEYHOCTH OONe/IKH TyHHeJs, CO-
XPaHHOCTH MacCHBa, a4 TaKXe [0 BeJIHUHHE (PH/IbTPALHOHHO-
ro pacxoja BOABI M3 TYHHeJS (BTOpad rpynna npenejbHbIX
COCTOSIHHUH) .

8.3. PacueTnl 064e/N0K MO mepBOi rpyline npeReJbHbIX
COCTOSHHI TPOU3BONATCHA CO CACAYIOLIHMH KO3 (hHIHeH-
TAMH:

a) ko3ddHUHEHT Ieperpy3kd n, TMNPHHUMAEMBI IO
taba. 11;

6) Ko3ddHuHeHT KANHUTAJBLHOCTH H COUETAHHMHA My N9
001eJI0K u3 OeTOoHa WU Xenae3oferoHa, NPHHHMAEMHH IO
Taba. 12, unu xosdbdHuueHT coueTaHUd M A CTAJNBHBIX
o6oJiouek, NpUHUMAEMBId 1o Taba. 13.
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Ta6auma 12

i i i —— il — 3 - i —

mllirr—rk

KosddpuunueHTs! KaNnuTaNbHOSTH ¥ COYETAHHMR m_ . NPH Kaacce

KC
COOPYXeHu#
I | 11 11! | 1V
BHA XOHCTPYK-
nuA H IIPpH coueTaX@EaX HATIPY30K H BosjeficTBHl
| {
OCHOB- OCHOB- OCHOB- OB-
HEx | OCOOHX| "gron | 0COBHIX| gy | OCOOHIX| "‘,’:,‘:m OCOOGHIX

DeToOHHEIE 0,75 10,95} 0,8 | 1,,1I O,QI l,l5|0,95 1,15

— i,

|
Xenesobe-
TOHHHE . . .| 0,85 | 1 0,95 | 1 ] 1,05

1,05 | 1,05

Il pumeuanne, Ilpd pacuetax Ha HArpy3Kd B MEPHON CTpPOH-
TeJbCTBA, HCIBITAHUA M pPEeMOHTA, a TakiKe IPH pacuere Ha OCHOBHBIE
COYeTaHUA, BKJAIOYAIOILYE He MeHee ABYX KPaTKOBPEMEHHBIX HATPY30K H
BO3AEGHCTBHH, BeJHUHHY KO3pDHIHMEHTA Myke NONYCKaeTCA NPHHHMATH

pPaBHOH CpeAHeapHPMETHUYECKOMY MEXAY SHAYCHUAMH KOI(DPHUIHEHTOB
IVisi OCHOBHBIX H OCOOBIX COUETaHUH.

Tadbauuga 13

Kosdpdbunueur coveTaHBit m
NPH COYCTAHHAX Harpysok

C

HauMeHOBAHHE HArpy3oK

OCHOBHBIX 0CcOOnIX
l , A LS.
BuyTpenHee jaBaense Boam . . . . | 0,75(0,9) 1,1
Hasnrenre mnoaseMHHX BOA, pacTBOpa l
npH UeMeHTalUMH H CBeXeyJoXeHHOro Oe-
TOHA . . . . . & .+ « « o« « « . 0,8 I ]

[IpuMeuanue 3HaueHue xKo3pPHIHEHTA Me, YKA3aHHOE B CKOO-
KaX, JOJKHO NPHHHMATbCHA, €CJH BEJHYHHA BHYTPEHHErO AABJEHHA BO-
Al p B krc/cm? He mpesmitaer 0,150 Ko, ¥ BeJUUHHBI JaBJCHHSI TOJIILH

nopox Haja TyHHeJeM. Ilpu 3TOM KO3(Q(HIHEHT yAeJbHOr0 OTnOpa Io-
poan Ky, Krc/ecmd, onpefensercs no gopmyJe

Iy
100 .’

rae K — xo3dduuneHT OTNOpa nNOpoOAH, Kre/cm?;
re — HapyXKHHHA panuyc oOfeJKH, CM

Kc.:K

el

B) KO3(pOHULHEHT yCJOBHH paboTHl M, IPUHUMAEMBIH TIO
TalJ. 14.
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Tabauuna 14

Koshhanmenr yveaopufl’ pabe-
TR 1 [IPR pacYeTe mo NHpe-
AQJBHEHM COCTOSHERAM

BHO KOHCTPYKHHA

nepecft rpymn- | 3TopoRk rpyn-
Thl I

1 Deronnnie obmenkn (B TOM UHC/E U3
Habpuiar-6eToHa u npeccoBaHHoro OeroHa) 1 0,8 (0,65)
2, )KenesobetoHHHe 00aedxkH (B TOM
yucae INpeABapHTEe/NbHO-HANpsSXKEeHHbe, H3 |
ApMUPOBAHHOTO HAOpH3r-6eToHa U XKeJje-
30TOPKpPEeTHRIE) . . . . . . . . . . 1 1,16 (1)
3. Kom6unupopanuue (aByXcaofiubie)
o6aeJKH, COCTOSINKHEe H3 BHYTPEHHEHR CTaJb-
HOA OOOJIOUKM H HapYXKHOro OeTOHHOrO
KOJbliA:
a) npH pacueTe Ha BHYTpeHHee NaB- |
JIeHHe TNpPSAMBIX Y4acTKOB 00040U-
KH ¥ 9JIGMEHTOB €€ YCUJeHHS, &
TaKkXe BOPOTHHKOB H HxHadparMm . 0,85 —
6) npH pacueTe Ha BHYTPEHHee JaB- |
JIeHHe y4acTKoB 000JIOukH (acoH-
HBX 4acTed  (KoJieH, Pas3BHIK,
TpofiHHKOB) . . . . . . . I
B) NPH pacueTe BCeX Y4YacTKOB 000-
JIOYKM HaA [AaBJIeHHE MOJ3eMHHX
BOJ, pacTBOpa MNpH LEMeHTAUWH H
CBEXEYJOXEeHHOro 0eToHa | 0,75 —
4 KoMOuHHpOBaHHLIE (nByxcaohHuie)
©01eNKH, cOocTOsillMe U3 BHYTpPeHHeH
CTaJbHOA O000JIOYKH H HApPYXKHOro XxeJe- I
306€TOHHOro KO0JIbila 0,9 —_—

[IpumMevanue 3Hauenuss Ko3OPHIUHEHTOB, YKa3aHHHX B CKOO-
KaX, AOJXKHH IPUHUMATbCH NPH KOo3(phHUIHEeHTe YAEJbHOIo OTIOpa MOpPO-
Abl Ko <200 xrc/cM3, B mopomax, nogBepxeHHuX cy¢d¢o3ud, Builnenasd-
BaHHIO, a TaKXe NPH THAPOKAPOOHATHON IUeJOYHOCTH BOAH-CPEAH Me-
Hee (0,25 Mr-s3KB/a

8.4. Pacuer 061e/s0K no Hecylle#i CNOCOOGHOCTH HOJIXKeH
[IPOM3BOJAUTBLCA Ha BO3MOXHBEIe HanboJiee HeGaaronpHsaTHHE
OCHOBHHIe H ocoOnie CoueTaHUSI paCyeTHHIX HArpysoK C IpH-
MeHeHHeM pacYeTHbIX XapaKTePHCTHK MaTepuasioB 06Jes0K.

8.0. Pacuer 064670k Ha TpPEMHHOCTOHKOCTh M IO pac-
KPBITHIO TPEIHH AOJXKEH NPOU3BOAHTHLCSA Ha OCHOBHBHIE CO-
yeTaHHs HOPDMATHBHBIX HArPy30K C IpHMEHEHHEM HOPMAaTHB-

HBIX XapaKTEePHCTHK MaTepHaaoB 00/e/IOK.
8.6. Pacuer 061e/OK rHAPOTeXHUUECKHX TYHHeJJeH Bcex

THNOB (BKJOUas (PpacoHHBIE YACTH CTAJbHBEIX 000JI0YeK) Ha
NO0ble coyeTaHUs HArpy30K HaAJeXHUT NPOH3BOAHMTHL C yuye-

TOM OTIIOpPA NOPOXHI.
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[Tpn 3an0XKeHHH HANOPHOTO TYHHeNS Ha Iy6HHe MeHee
TpeX ero JHaMeTpoB NpPHHHMAaeMasi BeJHYHHA OTHOpPa HOPO-
A JHOJIXKHA ObiThb CHENHAJBHO O60CHOBaHA.

8.7. [Ipu pacuere 06/1e/10K HAIOPHHIX TYHHeJ el Ha BHYT-
peHHee J1aBJIEHHe ¢ y4YeTOM BeJIHUHHH OTHOpa MOpOALl HeOoG-
‘XOHMO, YTOOH NpHHAMaeMas BeJHUYHHA JHABJEHHS, Nepena-
BaEMOT0O Ha NMOpOAy, He MpeBHIIaJa Beca TOJIU MOPox HaX
TYHHeJIeM.

Heob6xonuMocTe yueTa oTnopa noponn Nnpu HecoGJioje-
HHH 3TOTO YCJAOBHSA, a TaKXKe NPH PaCcNoJOKEHHH HANOPHOrO
TYHHeNSA BOJIM3H CKJAOHA JNOJXHA OBHITH CIEeHaJbHO O0GOCHO-
BaHa.

8.8. Pacuern 0o6neniok TyHHese#l Ha Jio0ble HarpysKH
MPH PasHBIX XapaKTePHCTUKAX MOPOJA IO KOHTYPYy OOHENKH
AOJXKHBE NPOHU3BOJAHTLCA METOAAMH CTPOHUTEJNHLHON MeXaHH-
KH (CM. IDHJIOKEeHHe) M MOTYT BHIIOJIHATHCA Ha 3JIEKTPOH-
HO-BBIYHCJAHTEIbHHX MamuHax (I9BM) ¢ npumeneHHeM
CTAHAAPTHBIX NPOTPAMM.

8.9. lonyckaeMble BeJIUUHHB PACKPBLITUS TPEIIHH H3 YC-
JIOBHSAl NOJroBeyHOCTH 6eTOHa M COXPAaHHOCTH apMaTypH ob-
neJJOK TyHHene#t [ KjJacca HJOJMKHL IPHHHMATBCS NO

TabJr. 15._ ﬁTajﬂﬂy_a 18

JlonycKaeMue BeJIHYAHN PACKPHTHS TPCUHH, MM, M3 YCJOBHN

COXPDaHHOCTH APMATYDH NPY

fpanmesr | reronemocTs Setona nPH | cymapnod xomienrpanus mo-

HIIIOP? BOAM BOALI, MI-SKBJJ HoB C1’ u SO, wmr/a

H _ — —_ —

0,25 L 2 %Efnene Rro 501 100 l 200 '4?30_0

Ho 5 0,1t (0,1810,3 (0,5 { 0,6} 0,4 0,35 0,3

50 0,0710,1510,32 0,45} 0,5 0,4 10,35 ]| 0,3

300 0,060,12/0,286{0,4 | 0,4 ] 0,3{0,25( 0,2

ITpaMevanne I'paauent Hanopa B ob6ae/NKax NpHEHMAeTCA IpH
K03 puiHeHTaxX GUALTPAIHH TOPOAH:

a) Re<<10—° eM/c Ig=1,
1000 P ""Hﬂ

hos
rie p— BHYTPeHHee AaBJeHHE BOAH, KI'¢/CM?,
Hy — Hanop moaseMuBIX BOA, CM;
hos — TONNIHEA OGAECJKH, CM;
B) B HHTepBaste 10-5>k$>10~* cM/c Beauuuna Iy onpenensner-

CA IO HMHTEPNOJAAIHH.

bl

6) 2y >10—* cM/c — no dopmyne Ig=

IOna tynunenefi 11, III u IV knaccoB nonyckaeMbie BeJTH-
YHHB PACKPHITHA TPeHiHH NPHHHUMAIOTCS COOTBETCTBEHHO B
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1,3; 1,6 u 2 pa3a GoabmuMH, 4yeM 3HayeHHs, IPHBEAeHHHE B
Tabi. 15, Ho He Gosee 0,5 MM.

8.10. IIpn pacuere GeTOHHBIX H Keje306eTOHHEIX 06m1e-
JIOK MO NEepBOH rpymnne npeaejbHbIX COCTOAHHH MOJYJb VIi-
pPyroctd 6eroHa obenku Eg mo/KeH IPHHHMATbCA B COOT-
BETCTBHH C TPeOOBAHUSAMHU CTPOUTENbHBIX HOPM H NPaBHJ HA
IPOEKTHROBAHHE OETOHHBIX H KeJe300€TOHHBIX KOHCTPYK-
IIHH THAPOTEXHHYECKHX COOPYXKEHHUH, a IPH pacyeTe Mo BTO-
POH rpyIIe npeAejbHBIX COCTOSHUA — paBHBHIM 0,7 Es.

8.11. B pacuerax 061e/0K TyHHeJeH OTHOP NMOPOABLI Xa-
paKTepH3yeTcs KO3(ppHIHEHTOM YAEJABHOrO OTIOpa ROPORLI
Ko unu MonyaeMm aedopmanuu nopois E; u xoadduunuen-
TOM HONepeyHor AedopManuu vy (ko3dpdunuert Ilyaccona)
C YYeTOM MOBHLIIUEHHS 3THX XapPaKTEPUCTHK B CJydae HCKYC-
CTBEHHOT'O 3aKpeIUVIeHHS IOPOJ, OKPYKAIONIUX TYHHE/b.

Ind HanopHBIX TyHHeNeH KpPyroBo (OpMHI, pacrono-
JKEHHbIX B OJJHOPOAHBIX H3O0TPOMHBLIX NOPOJAX, 3aBHCHMOCTD
mexny En, Ko u vp onpenensiercss popMyJio

Eqn =100 Ko (1 4 vy). {12)

8.12. Ilpu pacuere runporexHnueckux TtyHHenxelr [ n 11
KJaaccoB AedopMaTHBHEE XapaKTepHCTHKH mopoX Enuau Ko
NOJIXKHBI ONpPEeeNATbCA HA XapaKTepPHBHIX HHKEHEDPHO-reolo-
FHYeCKHX yYyacTKax M0 AAaHHLIM HAaTYPHHIX HCCIeNOBaHHH,

BBITOJHSIEeMBIX METONLaMH: HANOPHHIX BHIPaAOOTOK, HITAMIIOB;
CeHCMOAaKyCTHUECKHMH H NIPeCcCHOMETPHUYECKHMH.

Hns ryanenedt 111 u 1V kaaccoB HapneXut npemrycMar-
pUBAaTh HATypHbLIE HCCJeJOBAHHA CeHCMOAKyCTHUECKHMH H
NPEeCCHOMETPHUECKMMH MeTOJAaMH, IPH 3TOM AONVCKIATCS
HUCIOJIb30OBAHNE aHAJNOrO0B.

8.13. Hxas npeaBapH- K, kec/cm®
TeJbHBX pPacueToB 3HA+ {500 —
yeHud Ko3bdOHUIHUEHTOB
yaeabHoro ormnopa Ko 1400
O TPEeUIHHOBATHIX IO- 7200} -1 - —L -
poJl AOIyCKaeTcs oIlpe- |
neasitb mo  rpadmxy 00T
PHC. 2 HJH IO aHAJOoTaM.  ggt 1

600 L

Puc. 2. I'paduk  3aBHcH- | |

MOCTH kospdunuenta 400 e g

yaeasHoro ormopa K, ot i i r
Ko (pHUIHEHTA  KPEnoCTH

NMOPOAK fxp DN TpeIlH- A 5_

HOBATBHIX NOPO/ 2 4 6§ 1171 fyp

r—
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filpumMeuanne B caaGorpeilyHOBATHIX NOPOAaX ¢ fxp<<10 3HA.

eHHs Ko, MOJYyUEGHHBIE MO TPaduKky pHC. 2, HeoOXOMMMO YBEAHWIHBATDH
Ha 309%.

8.14. B pacuerax 064es0K TyHHEJEH JOJNXKHA YUHUTHIBATD-
CA coBMecTHas pabotra apoyHOU KpPenH ¢ 0O6HesKON.

8.15. [Ipu HasHaueHHH PaCUETHON CXEeMBI OGHEJKH TyH-
HeJisl JAOJI2)KHA YUHTHIBATBES MOCAEX0BATEJbHOCTb BO3Beje-
HHUA 00NeJIKH.

8.16. B Tex cnyuasx, xorga B mjaHe pacioJiaraercs He-
CKOJIBKO IapaJijieIbHbIX TYHHeJIeH, B pacueTe Ha NPOUYHOCTD
AOJKHO YYUTBHIBATBHCSl B3aHMHOE BJHAHHE COCEIHUX TYHHe-
JIeH.
8.17. Pacuer 6eTOHHBIX M #Kes1e300eTOHHBIX 00/1€70K TYH-
HeJIeH Ha TeMIiepaTypHbie BO3LEHCTBUS CJielyeT IPOHU3BO-
AHTb HPU pacueTHOH pasHOCTH TeMnepaTyp Gojee 30°C.

9. OBILUE KOHCTPYKTUBHbBIE TPEBOBAHUA

9.1. [Ipn npoekTHpOBAHHH THAPOTEXHHYECKHX TYHHeJeH
NOJIKHA NMpeAyCMAaTPHBATBCS BO3MOXKHOCTb OIIOPOXKHEHHA
TYHHEJIeH Ha BCeM IIPOTAKEHHH IJIs OCMOTpPa U PEMOHTA.

B orpgenpHBIX ciayudasix gomyckaerca He mpeLyCMaTpH-
BaTh ONOPOXKHEHHE HAayaJbHLIX Yy4aCTKOB TYHHeJIeH 40 3a-

TBOPOB, NPH 3TOM IJHHA 3THX YYaCTKOB HOJXKHA OLITH MH-
HUMaAbHOM.

9.2. B BomonpueMHUKe NOABOAAIIEIO TYHHeNAA JOJKHbBI
NpeAyCMaTpHUBATLCA YCTPOHUCTBA, HCKJIOUAOIKe NONajJaHue
B TYHHeJIb NOCTOPOHHHUX IIpeAMeTOB, KOTOpPble MOTYT NpHBe-
CTH K NOBPEXKIEHHIO er0 KOHCTPYKIHH.

9.3. IIpn npoekTHPOBaHHM THAPOTEXHHYECKHX TYHHeJeH
OOJNXKHbI IIpefyCMaTPHBATLCA BO3AYXOMOABOAMAIINE YCTPOH-
CTBa JJIfl MPEeAOTBPAllEHHS] BO3MOXHOrO 00pa30BaHHUs BaKy-
yMa B TYHHeJIe.

9.4. MunuManbHbie TOJMHHLL 06MeJ0K TrUApPOTEeXHHYe-
CKHX TYHHeJIeH NOJIXKHbLI IPUHHUMAThCA:

RIS MOHOJHTHBIX OETOHHBIX H XKeJe300eTOHHBIX

C OAHOpPAAHOM apmartypon . . . . . . . . . 20 cM
IJIST MOHOJIUTHBIX KeJye300eTOHHbIX ¢ JABYXPSAI-

HOH apMmatypod . . . . . . . . . . . . . 25 cM
19 cOOpPHBIX ‘ * .12 oM
n3 Habpusr-6erToHa:

HeCYImHX . . . . +« +« « v « v +« « « 10cMm
BLIPABHHBAMOIIUX . . . . . . . . . OCM
3 XKeJe30TopKpera . . . . . . . . . bcwm
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9.9. MuHuMaJ/IbHHeE [NPOLEHTH APMHPOBAHHA HeTPellH-
HOGTOHKHX XKeJN¢300eTOHHHX O6Ne/IOK HANOPHHX TYHHeJIEH
ONpeNeNsIoOTCS H3 YCJIOBHSA OrpaHHYeHHS BEJHYHHBI PACKphI-
THA TPEUHH MaKCHMaJbHBIMH AONyCKaeMhIMH 3HAYeHHAMH
(cM. Taba. 19).

It TpelHHOCTORKHX 06/1eJI0K HANOPHBIX TYHHeJeH MH-
HHMaJbHbIEe NPOUEHTH apMHUPOBAHHSA JAOJXKHB NPHHHMAThCA
He MeHee 0,3% ans mopon ¢ fup<<4 u 0,15% mna mnopox ¢
fup=4.

[Ipu npoekTHpoBaHHH O6e3HANOPHHX TYHHeJeH MHHH-

MaJIbHEIH NPOIEHT apPMHPOBAHHS He OrpaHHYHBAETCH.

[Ipumevanne [lpouenr apMuHpoBaHHA KeJe30TOPKPETHHX 060-
JIo4eX JOJMKeH NPpHHHMATECA He HHXKe ]

9.6. MunuMaJIbHAsT TOJNIMHA 3aI[HTHOrO CJIOA A pa-
6oyedl apMaTypnl MOHOJHTHBIX 3KeJe300eTOHHHX 00eJ0K

HOJI2KHA Ha3HauaThbcsd no tadJl. 16.
Tabauma 16

MuEnEManbEMEe TOJINIHHEN 34-
| IMHTHOro cJjos OeTOHa, CM,

NpH BOoXe-CpeRe

ToanikHa o6aesika, M

HearpecCcHBHOM| arpeccHBHOR
o 03 3 4
Ot 0,3 1o 0,5 4 o
Boaee 0,5 5 6

[Ipumevanua: 1. TojmuuHa samuTHOTO CJMOs GeTOHA BJAA HKECT-
KOH apMaTypH 10JKHA ORTh He MEHee D CM.

2. TonmuHa 3amHTHOTO CJIOA TOPKpeTa JJA apMaTyphl XKeJe3OTop-
KpeTHHX 0060J0uek JOJKHAa OLITh He MeHee pHaMerpa paboued apma-
TYPH, HO He MeHee 2 ¢M B HearpeCCHBHOH BONe-Cpeie H 3 CM —B
arpecCHBHOM.

3. Jlnsa c60pHHIX O0He/NOK AONYCKaeTCA yMeHbIIeHHe TOJNUIHHH 3a-
ILHTHOTO CA0A Ha 1 CM MO CpPaBHEHHIO ¢ BeJHYMHAMH, NpHBEICHHHIMH B
TabJan1e.

4, TosmuHa 3aUIHTHOrO CJoA OeToHA AJIsi pacnpelesHTeNbHOA ap-
MATYpH NpHHUMaeTcs Ha | cM MeHblue, 4eM AJa pabouefi apMaTYpH.

ArpeccHBHOCTb BOABI-CPEIHl YCTaHABJUB2ETCH B COOTBETCTBHH ¢
HHCTPYKUHEHR [0 ONpEeAENeHHI0 NPU3HAKOB H HOPM arpecCHBHOCTH BOJAH-
cpeaH AJs Xene300eTOHHHX ¥ OETOHHBIX KOHCTDPYKIHH, yTBEpKAeHHON

I'occtpoem CCCP




ITPHJIOXKEHHE

PACUYET OBAEJIOK TYHHEJIER

A. Pacuer 06enoK NPOH3BOALHOIO OYEDTAHRSA

Pacuer 06eJ0K NPOH3BOJALHOrO OUEPTaHHA Ha JIOOLEe BHeUIHHe H
PHYTPEHHHE HACPYSKH HAR HX COYETAHHS MPH HIMEHSIOUIMXCH 10 KOHTY-
py AepOpMaTHBHEIX XaPaKTEPHCTHK TOPOX TPOH3BONHTCA METORaMH
CTPOMTEJbHOR MEeXaHHKH HAH JADYFrHMH METOXaMH H MOXKeT BHIOJHATH-
¢ C MpHMeHEeHHeM CTaHAApPTHHX nporpaMM Ha dBM.

Pacuer oGnenox TyRHehei Ha JeficTBHe Hambosee HeOMaronpHATHHIX
coYeTaHUH HArpysoK BLINOJHAETCS B COOTBETCTBHH C TpPeGOBaHHSAMH
nn. 8.4 1 85; 1ipH 3TOM CAOKeHHe OMIOp YCHAHA OT OTAEALHHX HANPYSOK
A2 NONYSeHHS CYMMapHOH SMIOPH He JONYCKaeTcH.

IIp# cocTasjeHEH PacyeTHOA CXeMH KpHBOJAHHEHHas

och 00nesKH

3aMeHAETCs JoManof, a OTNOp MOPOAHN — PeaxuHAMH OTHASALHBX YIDY-

FHX ONOp, XKOTOpble MPHHH-

MaioTca J10 ocH o0feNKH H B
MecTax ee nepenoMa (puc 3)

Jast obpenok Kpyrosoro
OUEPTAHHK NPH NOCTOSHHOM
OTHOpEe NOPOABI IO INEepHMeT-
py oOHenKH BenwaHHa KO3(-
dunuenta ormopa K JOAXK-
Ha TPHHHAMATbes B COOTBET-
CTBHH C TpeGOBaHHAMH 1PH-
MeuaHHs K Tabxn 13.

[Tpu pacuere  0061eJ0K
0e3HallOPHLIX TYHHEJER Ha
Bce BRAB Harpysok H Ha-
NOPHHIX TYHHeJEH TOJbKO Ha
BHEIIHHEe HAarpyskd 10  fep-
BOff H BTOPOR rpyunaM npe-
NeJbHBEIX COCTOSAHHE, a Tak-
Xe 00I0eN0K HanopHHIX TYH-
HeJle 10 TPel{HHOCTOUKOCTH
npy# AEACTBHH  BHYTPEHHEro
A3BJEHHA  BOAH  JOJNXHA
VYBTHBATbCA XKeCTKOCTh Oe-
TOHHONO CeYeHHs.

Ilpr pacuere o6GHeNOK HA
MOpPHHX TYHHeNeH 10 NEpROH
rpynne npepenbHHX COCTOS-
HU# Ha JefiCTBHE BHYTpeHHe-
ro AaBJeHHs BOAH  JOJXKHA
VYATHIBATBECH TONABKO  XKecCT-
KOCTh apMaTypH

Pacgern o6apenok O6e3Ha-
NMOPHHIX TYHHeJNeH 10 INepBOH
rpyine npeAesbHHX  COCTO-
HHA B cayda€, xoraa obpa-
S0BaHHE TPEIIHH AONYCTHMO,

5 *hab _ ,__l

Puc, 3. PacuetHne cxeMu
TYHHENCH

LITTTITITTT T
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a TOJUIHHA OOHEJKH NpeBbillaeT MHHHUMAJBHYIO (cM. n 9.4), nonyckaercs
BHINOJHATL ¢ Y4eTOM 00pa30BaHHA [JIaCTHUEGCKHX IADHHDOB B objeske
TYHHEJICH.

Pacuer ceueHHH 06Hen0K AOAXKEH BHIIOJHATLCA NO OO0IECOI03HLIM
CTPOHTEJbHEIM HODMAaM H TIDAaBHJAAM IIDOCKTHPOBaHUA OeTOHHBEIX H XKeJe-
300CTOHHBIX KOHCTDYKIHH IMADOTEXHHUSCKHX COOPYKEHHH.

b. Pacuer 06aen0K KpyroBoro 04epTraHHg

[. PACHET HA TIPOQUHOCTD JKEJIESOBETOHHOHW OBAEJIKU
1 XXEJIESOTOPKPETHOHM OBOJIOUKHU
U XXEJIESOBETOHHONM OB EJIKH
C BHYTPEHHEN CTAJIbHOM OBOJ/JIOUKOH
IT U AEVICTBHHY BHYTPEHHEI'O JABJIEHHS BOJbI

ITnomany ceuenns pabGouedi apmatypH Fa, cM? Ha 1 ¢M AJHHBI TYH-
HeJIsl, IpH COOJIIONeHHH YCA0BHSA

100 Kgrg Rgmmy,
H > ' . 13
bo - g Y Ea (19)
onpeneasercd no PopmyJe
F prg F, R__ 100 Ko s (14)
! Ram myc Ra Eq -
[1pn necebmionennu yeaosus (13) — no bopMyae
F Prs _FOR-_ YHH‘:rH (15)

: Ry m my, R Ry m mye
B dopmyaax (13)—(15):
p — pacueTHOe BHYTpDEHHee JaBJeHHe BOJL ¢ YUYeTOM TIuipaBJiH-
YeCKOTO yiapa, Kre/cM?;
H’ — paccrosiHEe OT IIEJBICH CBOJ2 TYHHEJS A0 NOBEPXHOCTH 3€M-
JIY, CM;
Ra v Ea — pacueTHOe CONpPOTHBJEHHE apMaTyphl Ha pacTsKeHHe H Mo-
JAyJb YIPYTOCTH apMaTyphl, KI¢/cM?;
Fo — naoliaap cedeHHa crajbHOil 000J04KH, ¢cM? Ha | CM JJIHHL
TYHHEJS;
R — pacueTHOe CONPOTHBJIEHHE CTaJbHON 00GOJ0UKH, NTPHEHEMAaEMOE
no Taba. 5,
Yn — 06'beMHBLIH BEC TIOPOAH!, Krc/em®.
[Ipumeuanne. Ilo popmyaam (14) u (15) TakKe RONMycKaeTcs
PaCCUHTHIBATL XKeJe300€TOHHBIE KOHCTPYKUHMH pAa3BHJAOK TYHHeAeR €O
CTaJbHOH 0OOJIOUKOH,

[I. PACHET HA INPOYHOCTb WU YCTONMUHUBOCTD
KOMBHHHUPOBAHHON OBAEJKH CO CTAJIbHOM
OBOJIOYKON
N HAPY)XHbIM BETOHHbBIM KOJ/IbLIOM

| TlpoBepka mpowHOCTH CTaNbHOH OBOJNIOUKH NPOH3BOAUTCH To Pop-
Mg

owp =)/ 02— 0,0, + 02 < Ry, (16)



MpH 9TOM JOJXKHH COGMOAATLCSA YC/I0BHS: Cx<<R; H 0,<<R},
NIe Ox H Oz -—— HOPMAaJbHLIE HANPSKEOHHS COOTBETCTBEHHQ B IONEPEUHHIX
H IPOASCALHBIX CeueHHAX oOO0NOUKH, XrcfcM?:
Ri — pacuyerdoe cOnpoTHBAGHHE, IPHHAMAEMOE MPH pacueTax Ha
BHYTDeHHee LaBJICHHE paBHRIM mMmcRp, a HPH pacdeTax
H2 HapyXKHOE AaBJieHne — mmcR;
Rp ¥ R — pacueTHble CONpOTHB/JEHHA  CTajl¥, NPHHHMAEMEE TIO
Taba. 5;
Mc 1 M — Ko3QDULHEHTH, npuHEMaeMble o Tada 13 u 14.

2. Hopmanbpuoe panpsxenue B APOAONBHLIX CEYEHHAX 0O0JOUKH OT
BHYTPEHHErO NaBJACHHS BORAK ONpeALHAeTod:

a) NpH# HAJAAYHA OTIOPA MOPOALI — I10 POPMYJie

pr+4100¢ K,
Op= """ ", (17)
84 4,33.107°rK

O

r1e p - pacyeTHJ)e BHYTpEHHee HaBJCHHe BOAL C yY€TOM TBAPABJAHUE-
CKOIO yaIapa, Krc/cm?;
r -— cpeIHuil paguyc ob0JI0UKH, €M;
§ — ToJilluHA CTaNAbHOH 060JOUKH, CM;

) — pacUeTHbIH pajHaldbHHY 3a30p MeXAY CTaidbHOA 000/0YKOH M
6eTOHOM, CM;

K, — npusefenHpili k03pQUIHEHT yAeJHHOTO OTNOPa MOPOXbI, Kre/cM®,
IIPUHHMaeMbIf:

npp Ko In "EE'Q 100 naBHEIM Ko

r
npr K In —r-'!-> 100 — o dopmye

‘ ]
= — — 1
70 T 1 -
Eﬁ r K{J

rAe rg — HaApyXHHHA paguyc GETOHHOrO KOJBLA, CM;
Es — Moayab ynpyroctu 0eToHa, Krcfom?;

—~7p7r
6) npyu OTCYTCTBHY OTIOPA MNOPOXAH HJAH IIDH -:E—,>,4,33.10 83 —
o popMyne
pr
Oz ="+ 19
27" 8 (19)
Pacuemnbifi panuaJbHbli 3a30p Y ompegensercsa no gopmyne
¥ = Y1+ P2 + ¥Ps, (20)
rue

P, P2 B P; —COCTABASIONIHE PAnHANLHOTO 3a30pa COOTBETCTBEHHO OT
TEMIepaTyPHLIX BO3NEHCTBHH, YCAAKH 6eTOHA W MNOJA3YYECTH IOPOABI, CM
Temneparypuas cocrasiasiolias 3a3opa onpeneasercs no dopmyne

¥ = 15,6-107° r(fL — 2, 0), (21)
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rae tg-——-aamﬁonbmaa TEMINIEPATYpa B TYHHeJe NPH 3aNOJHHTEAbHOH Ie-

MEHTAaUHH;
{2 o — HaHMEHHIIasd TeMuepaTypa BOAH HJIH BO3NYXa B TyHHEJE.

M
CoctaBadiollHe 3a3opa oT Ycaakn O0eTona Pz H MOJA3YUeCTH NOPOJH
P;, onpefenseMbie M0 JAHHHM UOCJAEAOBAHHY, YUHTHIBAIOTCA TOJNLKO TIPH

pacyere Ha ocofHe coueTanus HaTPy3oK.
Hns npenBapuTeAbHHX pacueToOB AONYCKAETCH NPHHAMATH

v=23.10""r. (22)

3 HopMmasbHoe HanpsxeHHe B NPOAOJbHHX Ce4eHHAX 00OQJOUKH OT
HAPYXHOINO JaBJeHHAA onpenenasercd 1o Gopmyae

r
02 = Pnx _‘5"" . (23)

rne pPa — pacueTHOE HaDYXHOe JaBAeHHe, Knc/cM2.
4 HopManabhnhie HanpsRKeHHS B MONEPEYHHX CeueHHAX OOO0J0YKH

OTpeReJIAI0TCA:
OT TeMnepaTYpHbIX BO3RECHCTBHHA — N0 dopMyne
0r1=—25,2T,, (24)

rae Tp— pacueTHHIA MEpenaj TeMneparyp;
OT CTeCHEHHd NonepeuHon AedopManuu — 110 dopmye

Oyo = 0,3 0,. (25).

5. MecrHhle HanpAXeHHS, BOSHAKAIONIHE B CTAALHOR 060I0UKe Y pe-
O0ep XeCTKOCTH, 4 TaKXe B MECTax TmepesoMa, ofpasylonlux Tof YTJa0M

de Goaee 10°, B pacuere He YUHTHBAIOTCH
6 [Iposepka ycTOAYHBOCTH CTAJALHOH OOOJOYKH [FPH NEACTBUH Ha-

PYXHOT'O RaBJICHHA NTPOU3BOJLHTCA 10 (popMysie
Py mmg Pxp &, (26)

rie Pxp — KPHTHYECKOE HapyXHOE NaBJeHHe, Krc/cM?;

§ — xosdpdunuenT, npunAMaeMut mo Ttabda. 17.
TaGauna 17

o — v

p _r
e b 2 2,5
661- 0,5 0,75 i 1, ,

: l 1 l 0,9 I 0,8 0,6 ' 0.5 ‘ 0,4
pl{p r

[TpuMmeaganue [Ipu 3naueHuax 3o (0r — HOpMaTHBHHA npe-
T

el TEeKyYeCTH CTaJH IIPH pacTAXeHHH, Krc/cM2), 6Goabuminx 2,5, penn-

ord
YHHA Pxpt = ——
— - . — —
[Ipy OTCYTCTBHH KOJell XECTKOCTH H IIpH Y >2 (Il— paccrosinne

MeXKAY KOJHIAMHE) KDHTHUeCKOe HaBJCHHE ompeaeasercs mo puc. 4.
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Puc. 4. I'pa¢nk 3asHcHMOCTH XpHTHYE-p o, K2c/eh?

CKOr0O HApYXHOTO NAaBJIEHHAA pyp OT 40— ~1
rf8 L | |
Jj’ -8 ~F800nat/en
30 S e
25
. 6, 2400Kec/ch?
20} —,..f
15

;jt \ | '

g w0 150 20 /8

e

Ilpw Hasuuuy KONel KECTKOCTH KPHTHYECKOE NABJAGHAE ompelneser-
¢ 1o bopMynam:

'
npu 0,5§T§2

3
d d\2
npﬂ-;-<0.5
B [ 3\ _. 2
Pxp = E ~ [;, —— +0,0913 (-;—-) m (1+—-§)]. (28)

7 — GHCJIO BOMH, 06Da3ylOUINXCA NPA CMATHH OGOJOUKH, MOAGHpae-
Moe TakuM o00pasoM, 4ToOH MNOJYIHTb MHHWMAJILHOE 3HadeHHe
Pup.
7. Hecymasa <nocoOHOCTE KOJEN, XKeCTKOCTH NpH AeHCTBHH HApYXK-
HOI'O NaBJieHHS BOAH onpeaensercs no popmyae

palr +3OEhp
m. mF 13 amm.—1

I
(01747 +amm. p) <R, (9

rae F—cyMMapHasi DJiollajib CEYCHHA KOJAbIla KECTKOCTH H 0OOOJOYKH
Ha ganHe [, cM?,

hp — BHCOTA KOJbIlAa XKECTKOCTH, CM;
I — MOMEHT HHEPIIHA CEYeHHS KOAbILA JXKEeCTKOCTun OTHOCHTEJABLHO OCH,
COBNIAJlAIOIIEA ¢ HApYyXHOH NOBEPXHOCTHIO 060J0uUKH, oM

[ — naganpHoe OTCTYNJSHHE PafHYCa KOJbIa KECTKOCTH oT Teope-
THIECKOTO, NpBHAMaemMoe paBHuM 0,0026 r;
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0 — KoaxpuuHentT, onpegeaseMuifi no dopMyae
El

T palr

a

I PACHET BETOHHbIX U )XEJIE3OBETOHHBIX OBJIEJIOK,
A TAK)XE JXKEJIE3OTOPKPETHbBIX OBOJIOYEK
HA TPENINHOCTOMKOCTD
[TPH DENCTBUU BHYTPEHHEI'O JABJIEHHA BOJDbI

Tonnuua oOaenxn waM 0GONOYKH AOJKHA ONPEACHATHCA B NOPOAAX
npH Ko << 200 kre/eM® mo dopmyae

g — In (_PH o 100 Ko)' (30)

rpe p® — HOPMAaTHBHOE BHYTDEHHEE JaBJ/eHHE BOJH!, KNC/cM?;
Eop — MOQYSb ynpyrocTd Marepuasa OOGZeaxH uan o0QJAOUKH, MpH-
HHMAaeMBblil s GeToHa ¥ XKeJe3obeToHa o yKasanuaMm . 8 10,
a IJs TOpPKpera H HaGpuI3r-GerOHa MO yKasaHHAM 0. 3.3;

REH'HOPMHTHBHGE CONIPOTHBJECHHE MaTepHaJda 00 HeJIKH HJIH 000J104-

KM Ha pacTfXeHHe, NpHHHMaeMoe JJa OeTOHHBIX H XKeJje300e-
TOHHBIX OOHEN0K N0 YKA3aHHAIM HOPM Ha TIpOeKTHpoBaHHe Oe-
TOHHBIX H XeJje300eTDHHBIX KOHCTDYKUHH THIAPOTEXHHYSCKHX
COODYJKeHHH, a AJs TopkpeTa M Halpuwsr-Gerona mo Taba. 3;
H — K03QOHIHEEHT apMHPOBAHHS CEYeHHS.
Toamuny o6aesKu TysHeNs B CAACOTPEIMHOBATHX NOpPOAAX NPH
Ko>>200 krc/cM® cnepyer onpenensite no gopmyJe

re (" —100Koe) , (31)

hog = ————— =~ -
300
mchRg (1 + - )—I—IOOK.;.e
p

rge e = 0,25-107° mm, R? 1g (0,5 Ko +10).

IV PACYHET BEJIMUWHDI PACKPbLITHUIA TPEIIVH B OBAEJIKAX
[P NENCTBUH BHYTPEHHETI'O JABJIEHUS BOJIbI

| Beawuuna packpniTHf TpeiWH 4., OM, B Gerounofi oOpenxe Ha-
NOPHOro TYHHEAs, MPOCKTHPYEMON0 IJ OJROPOAHHIX TpPEIHMHOBATHX IO-
pox HJH {IDYTHX NOPOJA, YKPENJeHHBIX NeMeHTauwed, NOoAXKHa .oipefe-
JATBCA 0 PopMyJie

G =cr = s (32

rae KospoOHIHeHT

cr— 0,28 46,25 0— < I

O
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2. BesHurAa pacKpHTHA TpemmH B xeac3oberonnoll o6neske namop-
HOrO TYHHENR, NPOSKTEPYEMOro AaJAsl JIOOBX BHXEHEPHO-NeOJOTHIECKHX
YCJIOBHE, HOJIXKHA ONIpeReasaTues o popmyne

Ua —— Umq

E‘ 1:.—-%) b, (33)

rae G, — HamMpsXeHHe B apMaTtype, Knc/cM3, onpenenaseMoe no dopayne

-

P ry
O = 100 Ko ° (34)
F, _|____.._...E._!.

Eq

Oraw — HaYaJbHOE pACTATHBAKOIIEE HamnpfAXKeHHe B apMartype; anf 00-
JAeN0K, HAXOOAUIKXCA BO BAAXHOH TOPOAe, RONMYCKaeTcs MNpH-
HEMAaTb Omau==200 Kkrc/cm?;

E, — Monyabp ynpyrocTd apMartyphi, Krc/cm?;

Pa — K03} duEeHT, yunTHBaomuk pabory pacTaHyroro OeToHA
MeXAY TPEUlHHAMH, NDHHHEMAaeMHHA 710 HOPMAM HA NPOEKTHPO-
BaHHe OeTOHHHX B XejNe300eTORHHX KOHCTPYKUHA PHApOTEX-
HHYIECKUX COOPYIKEHHN,

Bs — cpenuss ocrarouHas nedopmanug O6eTOHA MEXAY TpellHHAMH

npln ﬁaCTﬁ}K&HHH, KOTODYIO nonyckaerc® INpHHHEMATh pABHOH

1,10—4%

[y — paccTOosiHHe MeXNY TpellnHaMH B ofnesxe, ¢M; B OXHOPOAHBIX
nopozaax faip# moboM Ko3podnuiHeHTe apMHPOBAHHA, a3 B HEOA-
HOPONHHX TIOPORAX ¢ fup=<s4 npm p>=>0,02 paccrosHne MexAay

TpeiunaMu B obnenxe Iy = f; Z—; B HEOAHODOMHLIX NOpoaax,

yxpen.nenmgx mementangesi, npu p<<0,02 snavenne I[r=

Pr — xo3dpHnMeNT, 3aBMcAIHA OT BHAA apMaTYpPH: AJS TrJAafKHX
crepxuell Pr=1, pas crepxuell nepmoauveckoro npodHIN
6T=0:5:

d — nAaMeTp apMaTyphl, CM;

Fa — niomann ceseHHa apMaTypH, cM? Ha | ¢M JJIMHH TyHHEJS

BenyuHHE! DACKPHITHS TPEUIHH Ay, ONpENeNieHHble TO0 opMyJaM

(32), (3353, He JXOJIXHBI NPEBHINATE AONYCKAaeMEIX 3HaueHdd, yKka3zauHuX
B Taba |

V. PACUET BEJWUUHbLI dUJTBTPAIITUOHHOI'O PACXONA
BOIb! U3 HATTOPHOT'O TYHHE/I

Beanunna GHRALTPAUHOHHONO PacXORa BOAH JA/C-CM M3 HANOPHOrO
TYHHEAS onpenensgercs no popmyne

Q="F4-"""T7" a <% s (35)

krnr+k¢¢

TAe Ry — KO3(pPUUHEHT BOJONPOHHIAEMOCTH TpeilBH B ofjenke (pacxon
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BOAH, cM3, uepe3 1 cM TpemuHH NpH TpafHeHTe Hamopa pas-
HoM 1) onpepensiercs nmo ¢popMyJe

b = 1000 @} (ay, eM); (36)
Ny — KOJHUECTBO TpEIIHH B 06jeJKe, onpenenseMoe no dhopMyaam:
nas Gerounoh ne =0,0628 r; {37)
] 277y
IS Kene3o6eTOHHOM fyp=——"} (38)
4

re — HADYXHHEA pagnyc OONENKH, CM;

Ry — K03 dunuenT GHALTpANHA TIOPOLH], CM/C;

® — monyap ¢hopMbl, XapaKTepHU3YIOIMHA reOMeTpHUECKOe COOTHOILIE-
HAe MeXIY 3JeMEHTaMM 30HbI QUABTDAUHH, ONpeneasieMblil 1o
dbopMyaaM: TIpH N <3O

b= — —— — (39)
] Re Rg
In 0,5in —
_;;'l" isa"!‘ + rH_I- Rﬁ
npH fr=>35
o= 2% (40)
In -R-i'l-'i
Fg

3neck Ry — paznyc obuaacTn QOHALTpAUAH, NMPHHAMAEMBI TPH OTCYTCT-
BHM HOCAENOBAHWA PABHHIM JABOMHOH IJyGHHE 3aN0KeHHS

TYHHEAH, CM;
Ro — pamnyc BINSIHHS OTAENLHOA TPEUIHHH B 061esKe, TPARAMA-

eMbLIfi paBHLIM
|

2y

Qp " — nmonmyckaemasi BeiMYHHA (UJLTPAUHOHHONO Pacxofa BOAM,
NpUHUMaeMass N0 TEXHWKO-3KOHOMHYECKHM  pacueTaM:

LAs1 TIPEiBADHTENbHBIX — PacueToB  ROMYCKaeTcs npuumMmary Q3" =
=—0,3—0,5 a/c na 1000 M2 moBepXHOCTH TYHHEAA HA KaxaHe 10 M BHYT-
peHHero faBjeHHs NpH Hanope B TyHHeae Gogee 100 m n Qq’ﬁ"“ =1 afc —

np# Hanopax menee 100 M
Pacuer Beawuuun! PHABTPANHOHHOTO pacxXofa B8OAH H3 TYHHES,

NpOXOASIIETro B NOPONax ¢ Rp<<10-* oM/e, nanycxae‘rcahnmnmm'rb Ges
o6

R.n.

ponax ¢ koxbpobunmeuroM GHALTPAUHH, HAXOAAUIHMCH B mNpefenax
10-5<<kgp<<10—* cM/c, B pacueTax AOJNKHO YUUTHIBATLCHA CONMPOTHBJICHHS
NOPOAH ¥ o6aeaxy GbuAbTPaUuH, B Nopoaax ¢ ke=>10-¢ cM/c B pacue-

Tax nanyicxae'rcyr HE YYHTHIBATH CONPOTHBJCHHE NMOPONLl (HABLTPAUMH, TO

kg @

Ry=2ry sin 3

y4era THAPaBJHYECKOr0 CONDPOTHBJAEHHA 061eNKH, T. e =0; B no-

ecTh =10, 1py 3ToM 2r <02 MMm.
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Pacuer BenHuHHH GUALTPALHOHHOrO pacxoia BOAH B Ciyuae, KOrja
Ry=104, Q¢>Qn°n B THApOKapGomaThHoN LieJA0uHOCTH Boal Ooxee

0.8 Mr-3Kk8/s, HAAAEKAT NPOR3BONVTL NpH /2100 ¢ yueToM camoymioT-

HEHASA TPEUIHH B OOACHAKE TYHHEIA.
BpeMs, HeoGxonuMoe s CHHXKEHHA Ko3((PHUReHTa BOAONpOHHLAE-

MOCPY TPQUIHH OOREJKH Ry KO 3HAUYEHHS kT, NpH KOTOPOM (PHJALTPALHOH-
HHfi DAacXOj H3 TYHHeJs CTAHOBHTCA pasumM QF°, XomyckaeTcs omnpe-
neadaTtb no rpaduky (pme. 9).

<

&

\
-'*T'-F—"ﬁ-l-

DUrbMOquUUOKEIY PREXOT

|
'm?zl? — l 1
o0 I S ‘;vmm/a 2 ﬁf

[ 10 e — —
; ——+
X 2 :
< 1107* 2 — —
36 K =
o~ 4
Xz -
AR/, -
Q4 i = i
Puc. 5. PacuerHrnie KpH- Qz 2
Bhlé CAMOVIIJIOTHEHHS Tpe- X 7 -
mHH B Oerone (uudpaMu S ; — —
Y KpHBHX  0003HauYeHHI té -
BeJIUYHHDL pPaCcKPBITHA ° ) 2 |
TPElIYH B MM) g‘fﬁf -
1{ —
7 -
f .
]
4
V4
7

Beanuwna k., cm/c, onpeneasercs no dbopMmyde

_ % ]
by = (41)

rie [y —rpaaseHT @anopa, IPHHHMaeMHfl B COOTBETCTBUH C YKa3aHHA-
My 1. 8.9.
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A. Pacyer 061e/0K OpOHSBONIBHONO (MEpPTaHHA . . .

B. Pacyer o6penox Kpyrosoro oYepraHEs . . . . . . . .
1. Pacuer Ha npouHocTh XKene3oGeTONHOH 061edKn H
XKeJNe30TOPKPETHOR OOOJOUYKH H  XKene300eTOHHOH 00-
NeTKH ¢ BHYTpeHHeA cTanbHOH OOOJOMKOH IMpH JeACT-
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IT]. Pacuer GeToHHHX H Xese300eTOHHHX OOHENOK, A
TaKXKe XeJeS0TOpKPeTHHX o000J04eK  Ha  TPEUIHHO-
CTORKQCTb NpPH JMefiCTBHH BHYTpPEHHEro HAaBJEHHA BOJM
IV Pacuer BeswunHH pacKpHTHA TPEUIRH B objeaxkax
IpH JeACTBHH BHYTPEHHEro JMaBJeHHd BOAH . . . .
V. Pacuer Bensunusl ¢BIbTpanMOHHOTO pacxosa BO-
Ahl H3 Hamopworo TyRHeNZ® . . . . . . . . .

lFocecrpott CCCPH

Yxa3anug 00 NPOCKTHPOBANHIO THAPOTEXHHYECKHX TyHRejaef
(CH 238—73)

Pepakinus HHCTPYKTHBHO-HODMATHBHON JHTEPATYDWI
3as. penakoMeit A, C. ITeBsHuep
Penaxktop B. B, ITeTpoBa
Mn. peraktop H. B. JloceBa
TexgHuecKufi pegaxktop KO, JI. lluxaukxosa

Koppekrop U. A, BapHHOBa

L

CaaHo B8 mabop 2/VII 1974 r TIloansHcado K neuatm 4/XI1 1974 r.
bopmar 84X1081/s Bymara tunorpadckas M 3
2,1 yca. neu. a1 (ye.-H3n. 2,27 a.)

Tupax 15000 sx3. HMsa. M XI1—486% 3ak. Ne 356 llena 11 xom.

el s—— S — ——— i e

Crpollusdar

103006, Mockea, Kaasescxasn, 23a

llopoascxag TtHnorpadEs Cowsnoxarpadupona
npr Tocylapcreennom xomutere Cosera Muuncrpos CCCP
Do aenxad RapaTeabCTs, NoaRrpadHM B KHAXHOA Topropas
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00 n3vememun n nomosiemuu CH 238-73

Mocranosaennem Iocerpos CCCP or 26 wmions 1979 r.
Ne 126 yrtsepxpednl u ¢ 1 sausaps 1980 r. mBogATCH B
AeHCTBHE H3MEHEHMS W JOMNOJHEHMS YXKa3aHH{ N0 NpPOEeKTH-
poBaHHIO ruApoTexHHYeckux TyHHesefi (CH  238-73),
yTBepXKAeHHLIX nocranossedneM [occrpos CCCP or 29 ze-
KaOpst 1973 r. Ne 264.

. MyskT 3.3 H310XKUTHL B cAenyoOmel pegaxkuun:

«3.3. IlpoexThHnle MapkM Halpuiar-GeToHa H TOpKpeTa
C/le1yeT Ha3HayaTs NO MPOYHOCTH HA DaCTSAXKEHHe, HO He
nuxe P25, BenuuvHE HOPMaTHBHBIX M DACYETHBIX CONPO-
THBJACHHA Ha0pH3r-0eTOHaZ M TOPKpETAa MAOJMHBl IPHHH-
MAaTLCA coOrjacHo Tpefosanusam 1. 2.11 rsaasm  CHull
11-56-77 «BeTonubie u Xene3006eTORHBIE KOHCTPYKLUHH CHJ-
POTEXHHUYECKHX COOPYKEHUMHY, |

Mouyan ynpyrocth naGpwar-GeToHa H  TopxpeTa AJs
mapoxk P25, P30, P35 nosxuul npritMMaTbhes paBsubiMH CO-
oreercrscnio 2.4.10° 27105 u 3.0-10% xre/em?s.

2. NlyBkr 5.5 HINOKMTL B caeayioulefl peRakiHH:
«0.0. ToatvHa nNOKPHITHA H3 HaGpuisr-GeToHa Ty, M,
AN CBOAYATOH HacTH BHIPAaGOTKH [AOJIXKHA ONpefeNAThCs

o opmyne
- Runeq

Tae Ry — K03GGHUMEHT, NPUHHUMAEMHH paBHHM NPH 3a-
KpenaeHun BHpaboToK: Halpuiar-OeToHoM (MaM
HaOpbl3r-0€TOHOM ¢ apouHON Kpenbl) -— 0,35:
HaOpLI3r-GeTOHOM ¢ . aHKepHON kpenso — 0.3:

Q) — BJAHHZ pacyeTHOro 3INeMeHTa [MOKPLITHA, M, MNPH-
'~ HHMaeMasl [PH HaJHYUU AHKEPOB a; ='a (cM.

1. 5.4Buacr0ﬂmnx HOPM),; B OCTaJbHBLIX CAYUaHAX
0
a) = g, HO He MeHee 1 M (B TO Xe, 4TO H B

popmyae 2);

— COOTBETCTBeHHO KO3bdHUHEHTHY HaleXHOCTH H
COYETAHUA HArpy3ok, NpHHHMaeMble COINIACHO
rpeGosauuam 1. 3.2 raasnt CHull 11-50-74 «Tun-
DOTeXHHUYECKHE CcOoOpyXeHust peunble. OCHOBHHIE
 [IOJIOAKEeHHS [POEKTHPOBAHUND;

¢ — pacueTHas BCAHUYHHA BEPTHKAJILHOTO MOPHOrO ZAaBn-

JeHus, T¢/M?, npunHMaemas coraaciuo Tpebosa-
Huam nn, 7.8, 7.11 # 7.13 HacTosuiux HOpM!

m, — ko3pduuenT ycnoBHil  paloTul, NPHHUMIEMBbIN
PABHLIM: AAH ADMHPOBAHHLIX HOKPLITHUH — 1: aAnqa
HeapMHpoOBaHHLIX — 0,6;

R, — pacuernoe conportusaciie Halpuiar-GeToHa oceno-

MY DUCTHIXKEHUI, NPHHUMACMOE COTJacHo TpeQo-

BAHHUIO 11, 3.3 HACTORWHX HODM.

3. ynxt 6.7 u3J0KHTL B Clenyioulet pefrakuuyu:

«6.7, OGnenkn un3 nalpusr-GetoHa AOMXKHK npeaycMart-
PHBATLCA NPH HHAKCHEDPHO-TCOMIOTHUCCKMX YCJOBMSX, YKa-
sauntlx 8 n. 6.2 nacrosgwnx HopM. llpuy srom Beanuuua
cucilieHiss HaOpuar-OeTona ¢ nopolo#t jpokKua OuTh He
menee 500 T¢/M? u He MeHee ABOMHOTO HANOPa NOA3EMHLIX
BOJ, BOCHpPHIMAEMOro olaenkon, Te/M %».

(7)

Ry ne

4. llynxt 7.14 #340KHTL B cjeayioulefl peIakiuA:
«[opr3oHTULILHOE ropHOE  QaBseHHE  JOJKHO ompene-
AATHCA:

9 ECT N 12

GHJALTPAILMOHHOTO PACXOjia BOAH JI/C-CM, OTH2CEHHOrO X
| xrc/cM? pasHOCTH BHYTPEHHErO M BHEWIHErQ AaBJeHHs
BOAb Ha OGAEJKY TYHHeAd CIpPeAeNseTcs no QopMmyJe

(35)

< Qéﬂn 211'.'!"3- 10—7-

B ofo3HaueHNU BeJHUHUHDI ng‘m B dopmyne (35} caosa:

«npu Hagopax MeHee 100 M» 3aMeHHTb CIOBAMH: «OPH Ha-

6er WAL (979 r e 1¥-1E,

B NOPOAAX € fgp = 4 —mo0 dopmyre 10;
B nopoaax ¢ fyp >4, ~ KaK npasuao, PaBHLIM HYII0;
B CHJLHOTPELIM HOBATHX NOPORax — ef = 0,11, H,.

[Ipn. Bricore TyHHens Oojtee 6 M BeaHUHHA TOPH3OH-
TANbHOTO TODHOrQ JaBJEHHA ONpelensieTcs H3 YCJOBHSA
NpeJesbHOr0 PABHOBECHS OT/ENBHEIX CKaJbHBIX OMOKOB, OT-
CeUeHHBIX TPeUIHHaAMU®.

9. Nyukr 7.15 nmpu3HATHL YTPATHBIINM CHJY.

6. B noanynkre «G» nynkra 8.3 cnosa:

«KO3bdHIUHEHT KaNUTaNbHOCTH M COMETAHHH Myc ANA
o6pesiok u3 OeroHa # Keje3o0eToOHAZ, NPHHHMAEMHA 10
Tabn. 12, uau» 3aMeHUTh CJOBaAMHU:

«K03(hPUUHEHT HAJEIKHOCTH Ry H COUETAHHH Harpysox
Ne, TNpHHMMaeMble corstacno Tpe(oBawnaM 1. 3.2 rJaBul
CHull 11-50-74 «T'mapoTexnuycckue cOOPYIREHHA peyHLIE.
OcHoBHBIC DNOJOXCHHA NPOCKTHPOBAHUS,S.

7. Ta6n. 12 npuanats yTpaTHsuleil cuay,

8. B 1abn. 14 nos. 1 u 2 H3N0XHTL B Cleaylowed pe-
AaKuuy:

Kosdhdhruunenrn ycaosupt pafo-
i Tl m npy pacyere nNO nNpenenb=
HEIM COCTOSAHHAM

Bua KoHcTpykuuft
| nepsoft ‘ BTODOH
Tpynnu rpynawn
|
1. Betouusie o6nenxu (B TOM 1 | 0.9 (0,75)
ypcae U3 HaopbI3r=-6eTOHA
M NpeccOBaHHOTO 6eTona) | |
2. Xenesobetouunie obaen- 1,15 | 1,30 (1,15)
K1 (B TOM 4HCJIe npeaBa- |

PUTENBHO HANPANKEeHHbIE,
N3 apMHPOBAHHOIO  Ha- |
6pb13r-0eTOHA U KENE 30~
- TOPKPETHHIE)

9. B npuMeuanuu Kk TalGa. 15 3Haveuus Ko3QPiUHEHTA
GHALTPALMH TTOPOALL:

B noanyukte ,a*—ky < 10—° cM/c  3ameHuTh  Ha
ke < 10—% eMm/c;
B NoanyHkre ,0%— kg > 10—* cm/c3aMennts Ha kg >
> 10—2 cMm/c;
NOANMYHKTE ,8% —1073%> kg > 10—4 cM/c 3aMeHNTH

Ha 10— < %y < 102 cum/c.

10. B a63ane nepsom nyHKTa 9.5 CNOBA: «NONYCKaeMK-
MH 3HaveHuaMy (cM. TaOJa. 1D0).%, 3aMeHUTHL CAOBAMI «J0-
NYCKaeMbBIMH BeJHUHHAMH PacKpHITHA Tpeind  (cM. Ttal..
15), Ho He Mmenee 0,5Y%.

11, B dopmynax (13), (14) u (15) npunoxenua ko3d-
(OHIHEHT KanHTaAbUOCTH M COYCTAHHH Myc 3aMCHUHTL #HA

1
Ryne
Myxs HCKMIOUYHTL.,

12. Nepowiit aG3an noapaznena V paziesa «bB» napwno-

MEHHA H3J0XKHTL 8 cjaeaylowefl pefakuuu:  «deuung

BLIPAKCHHE

, B dopmynax (30) u (31) xoadduusenT

17

nopax menee 100 M Taxxe Ha Ka)xiwe |U M BHYTPeHHero
AaBJACHUAY.

13. B noapasnene V pasnena «b» npuaoxeuna sHadge-

HHA ko3hdHuneTa (QUABTPALNHY MOPOALI:

kp < 10—° cm/C 3amenuTb HA kg < 10—* cuM/c;
kg > 10—* cM/c 3aMeHuTb Ha ke > 102 cM/c;
10—3 < kg << 10—* 3ameHnTd H2 10—2 < kg < 102 cv/c.



