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Focynapcraennntii
KOMHTET
Coseta Munuctpos

CCCPp
no fenam YKasanusi MO0 NPOEKTHPOBAHHIO Baamen

CTPOHTENBCTBA THAPOTEXHHYECKHX TyHHeneH CH 238-63
(Toccrpoin CCCP)

CrponTenpnbie ROPME CH 238-73

1. OBIIHE NMOJO)XEHHA

1.1. Hacrosmue YxasaHusi MOJXKHH cOGIIORAThCA HpPH
NPOEKTHPOBAHHH THAPOTEXHHYECKHX TYHHeJeH, BXOAAMIMX B
COCTaB THIPOJIEXTPOCTAHIHNA, MEJHOPATHBHBIX CHCTEM H
CHCTEM BOAOCHAOXeHH.

Mpumevwanus 1. [Ipn npoexTmpoBaHHH FHAPOTEXHHYECKHX TYH-
mesnefi, B TOM YHCJEe TpeJHA3HAUCHHHX NAS CTPOHTENbCTBA B ceficMuue-
CKHX pafioHax, B CeBEDHOH CTPOHTENLHO-KAHMATHYECKON SOHE, B YCJAO-
BHSX TIPOCANOTHBIX, HAGYXAOMIAX ¥ BEUHOMEP3JHX IDPYHTOB, NOJKHH CO-
6monaTbc TakXe HODMB M MPaBHAR, NPENYCMOTPEHHHE APYTHMH HOD-
MATHBHHIMH NOKYM@HTaMH, YTBEDKICHHHIMH MM COTNAcOBaHAHME [oc-
crpoem CCCP.

2. TIpy npoeXTHPOBAHMH APYTHX NOA3GMHHX THAPOTEXHHUECKHX CL-
OpyXeHRA (3XaHHA I'MAPOINEKTPOCTAHUHN, YPABHUTENLHEIX DE3&DBYapOB,
IIaXTHLIX BOAOCGPOCOB M T. 1) RONMYCKAeTCH NONB3OBATHCA TPEGOBAHHSA-
MU HacTOSIMHEX YXasaHud np¥ HajsexameM oBOCHOBaNHH.

1.2. Knaccsl rHApPOTEXHHUIECKHX TYHHeJell, BXOAAMIUX B
COCT4B COODPYXeHHH THAPO3JEKTPOCTAHIHA H MeNHODAaTHB-
HBIX CHCTEM, HOJIXKHBl YCTAHaBJIMBATbCA IO O6IIECOI0O3HHIM
CTPOHTENbHBIM HOpMaM H NPaBWJIaM COOTBETCTBEHHO Ha
NPOEKTHPOBAHHE PEUYHBIX THIPOTEXHUUECKHX COOPYKEHHH H
MEeJHOPAaTUBHBIX CHCTEM; KJAcCChl HAPOTEXHHUYECKHX TYHHe-
Jefl, npelHa3HadeHHbIX AJISI CHCTEM BONOCHAGMKeHMs, HOMXK-
HE COOTBETCTBOBATb KATETOPUSIM HANEXHOCTH NMOXAYH BO-
Ibl, YCTAaHABJIMBAeMHM OOMECOIO3HLIMH CTPOUTENbHHMHU
HOPMaMH M TPaBHIAMH 10 NPOEKTHPOBAHHIO BOROCHAGKe-
HHUS.

Brecenpt YTepKaCHB
Munncrepcreom | Focynapcrsennbim KOMHUTETOM Cpox
SHEPreTHKH Cosera Muuncrpos CCCP BBEREHHS
u anexTpuUKannH N0 AeNaM CTPOMTENHCTBA 1 wions 1974 r.
ccee 29 mexalps 1973 r,
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1.3. TuxpoTexHHyecKkHe TYHHENH B 3aBHCHMOCTH OT Has-
HayeHHsl OTHOCATCA K OCHOBHHIM, BTOPOCTENEHHLHIM H Bpe-
MeHHHIM cOOpyxeHHsIM. K OCHOBHBIM COOpPyXeHHSM OTHO-
CATCA TyHHEJIH, NpeAHa3HaueHHHe AJI9 NOCTOSIHHOrO Mpomyc-
Ka BOJAH NMpPH 3KCNJAYaTalHH THAPOJEKTPOCTAHIHN, MEJHO-
PATHBHBIX CHCTEM # CHCTEM BOXOCHAGXeHHS;

K BTODOCTeNIeHHHIM — TYHHEJH, NpefiHasHaueHHHe I
NepPHOLHNYECKOro MpoNmycKa BORH (IJS ONOPOXKHEHHS H MPO-
MHEBa BOJOEMOB H BOJOBOJAOB, BONOCGPOCHHE TyHHEJH), 3a
HCKJII04eHHeM MX TOJIOBHBLIX YYaCTKOB IO 3aTBOPOB, KOTO-
pble OTHOCSITCH K OCHOBHBIM COODYIKEHHSIM;

K BPEeMeHHLIM — TYHHEJIM, NpeIHa3HaueHHHe JJAsA Tpo-
NycKa BOAB B NEPHOJ, CTPOHTEJNbCTBA HJH PEMOHTa THAPO-
TEeXHHUECKHX COOPYIKeHHH.

lMMpuMeuanmsa: 1. B onrenbHBIX cayyasix, MpH NPOEKTHPOBAHHH
KPYIHHX THIPOY3JMOB ¢ GOJBIIAM CPOKOM NDOROJKHTENBHOCTH CTPOH-
TE€NbCTBA, CTPOHTEILHBIE TYHHENMH NONYCKAeTCAd OTHOCHTb K BTOPOCTENEH-
HBIM COODYXXEHHSIM.

2. Ipr npoexTHPOBaHHH TyHHeNell OCHOBHOTO HJH BTODOCTENIEHHONO
Ha3HAUEeHHUA NOJAXKHA GHITH paccMOTPEHA BO3MOXHOCTE HCIIOJNb30BAHHS HX
JUIS TIPONYCKa CTPOHTENBbHBIX PAaCXONOB BOJH.

1.4. THApOTeXHNYECKHE TYHHENH B 3aBHCHMOCTH OT pe-
JKHMa paboTH N0APa3AeTA0OTCH Ha:

HanopHHe, paboraiomne Npu H3GHITOYHOM BHYTDEHHEM
I aBJEeHHH BOIHI;

6e3HanopHble (HeCaMOPEryJHpYIOIHeCs W CaMOperyJH-
pywoinHecs), pa6Goralolie IpH YaCTHYHOM HAMOJHEHHH BO-
Iof.

BriGop THnma TyHHeNd MOJXKEH NPOU3BOAMUTHCH C YUETOM
o6liell KOMIIOHOBKH THAPOY3Ja, THAPABIHYECKOTO DeXHMa
ero paGoThl, rAyGHHH 3aJ0XKeHHs OT MOBEPXHOCTH 3eMJH,
HHXXEHepPHO-Te0JIOTHUECKHX YCJIOBHE M cnoco6a NpoH3BOJACT-
Ba paboT Ha OCHOBAaHHH CpPaBHEHHS TEXHHKO-9KOHOMHYe-
CKHX NOKa3sartejefi IO pacCMaTpHBaeMbIM BapHaHTaM.

1.5. B ruapoTeXHUYeCKMX TYHHeJNAX HOMyCKaeTcs mepe-
MeHHHIH peXXUM paboTh npH obecrneueHHH TIOCTENEHHOro Ie-
pexonia u3 Ge3HANOPHOrO peXXHMa B HANOpPHBIA H 06paTHO,
4TO JOJIXHO GHITh 0GOCHOBAHO NaHHBIMH JaGOPaTOPHBIX HC-
c/lel0OBaHHAM.

1.6. 3anosuuTeNbHAs IIEMEHTAaNUs B TYHHENIAX ¢ o6mes-
KOfl JOJKHa NpefyCMaTpPHBATbCA BO BCeX caydasx, 3a HC-
KJII0YeHHeM TyHHese# ¢ o6nesKamMu H3 HaGpH3r-6eToHa HAH
npeccoBaHHOrO GeTOHa. YKpemHTeJbHas NEeMEHTanus OKpy-
KaIOWHX TYHHENb TOPOJ, a TakXKe NPeHaXKHble YCTPOACTBA
NOJXKHE MPHMEHSAThCA NMPH COOTBETCTBYIOINEM TEXHHKO-3KQ-
HOMHYeCKOM 0GOCHOBaHHH,
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1.7. B npoekrax OCHOBHBIX THAPOTEXHHUECKHX TyHHesef
I, II u 111 xnaccos AodxkHa NPefycMaTpPHBAThCH yCTAHOBKA
KOHTPO/bHO-H3MEDHTEIbHOA apnapaTyphl /s NpOBefeHHs
HaTypHbIX HaO/MoAeH#A sa PaboTOH COOPYXKeHHs KaK B IIpo-
llecCe CTPOMTEAbCTBA, TAK H B NEPHON ero SKCIAyaTaHnHH,
JUVIA OLEHKH COCTOfiHHA OORAENKH TyHHeNsl H OKpyXamwmieh
€ro NOPOAH, THAPABIHYECKOr0 H (JHILTPAIHOHHOTO PEXKH-
MOB.

Buifop KoHCTPYKIME M HA3HAUeHHE KOJNHWYECTBA KOHT-
PONBHO~H3MEPHTEbHOK aNNapaTypH, A TakiKe €e pasMeme-
HHe JOJXHH NPOHIBOAMTHECHA B 3aBHCHMOCTH OT KAacca TyH-
Hellsl, €0 KOHCTPYKUHH, TeOBOTHRECKHX H FMAPOreojoruye-
CKHX YCJIOBHH, a TakXe CIOCOGOB. MPOH3BOACTBA paGoT.

2. TPACCA H NONEPEYHOE CEYMEHME TYHHEJER

2.1. Tpacca TynHens (pacmosioXKeHHe B IJiaHe M IpoO-
ROJbHLIA NPOdHAL) M NONEepedHoe CeYeHHEe NOJKHHL yCTa-
HaBIMBATHCS HAa OCHOBAHMH TEXHHKO-3KOHOMHMYECKOTO CONO-
CTaBJIEHHs BapHaHTOB B YBHaKe ¢ KOMIIOHOBKOH THIpOY3-
J1a, HHXEHEPHO-Te0JOrHIGCKHMH YCAOBHSIMH IO Tpacce, THi-
PaBJIMYECKHMH M CTATHYECKHMH YCJOBHAMH PaGOTHl TyHHe-
Jifl, a TaKxke cnoco6aMH IPOH3BOACTBA paGoT.

2.2. TexHHKO-9KOHOMHUECKHe pacUeTH DPasMepoB IHome-
peuHoro CeyeHHs TyHHeJNeH T'MAPOIEKTPOCTAHILMHE HPOU3BO-
AATCH AHAJANTHYECKHMH WM rpapHiecKUMH METOLAMH, MO-

3BOJISIIOIMMH HafTH IJIs1 PsIfla BAPHAHTOB ONTHMAJbHbIE Ce-
yeHHs! TyHHeJ1ef.

Mpumeuvanue [lpu BuGepe ONTAMALLHOTO CedeHHS TyHHesel
AONYCcKaeTCs MOMb30BATHCA HOPMYsIaMH, HAIOUWHMH HEMOCPEACTBEHHO He-
KOMbie DasMephl ceueHns

2.3. Ilpu npoBejieHHH TEXHHKO-IKOHOMHUECKHX PacueTos
10 BHIGOPY ONTHMAJIBHOTO CEYeHHS TYHHES THAPOIIEKTPO-
CTAHIUH JOJKHLl YUHTHBATHCA THADABANYECKHE XapaKTepH-
CTHKH TYHHeAs, KanuTajdoBJAOXKEeHHd, €XerojgHbie H3NepPXKKH,
a TaKXe TEXHHKO-5KOHOMHYeCKHe IIOKA3aTeNN Ha 3aMeHse-
MuIX 3JIEKTPOCTAHIHUAX.

Bri6op onTHMaJIbHOrO ceyeHHS TYHHEJSl INPOH3BOIAHTCS
KaK C y4eTOM H3MeHeHHs BHIPaGOTKH 3JeKTPO’HEprHH, Tak

M YYacTHs THIDO3JIEKTPOCTAHUHA B NOKPHITHH MaKCHMAJb-
HBIX Harpysok.
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24. TIpy NpoOEKTHPOBAHHMM TPACCH TYHHENS HAAJIEXKHT
Mo BO3MOXHOCTH H30eraTh y4YacCTKOB, HaxXONSI[HXCH B He-
GIaronpHATHHX JJISl COOPYXeHHs TYHHeJs HHXKEHepHO-Teo-
JIOTHYECKHX H TFHIPOre0JIOTHYECKHX YCJIOBHAX (3HAYHTENb-
HHle TeKTOHHYeCKHe HapyIeHHss H NPHTOK HOA3eMHHX BOJ,
ONOJI3HH, KAPCTH H T. IL.), 8 TakXKe yJacTKOB, HeGJaronph-
SITHHX B CZHHTapHOM OTHOIIEHHH (CKOTOMOTHJILHHMKH, KJIaK-
6uiia, CBaJKH, NOAs QHIAbTPANMK H T. IL.).

2.6. Tpacca tyHHeJlel JOMXKHA IPHHHMATBCH MO BO3MOXK-
HOCTH NPSAMOJHHeAHOA H MMHHMadbHOf jimHH. HenpsMo-
JIHHEHHYIO Tpaccy JAONycKaeTcs NPHHHMAaTh B CAyYasx, KOT-
Jla 3TO BHISHIBaeTCH TPeGOBAHHAMH KOMIIOHOBKH T'HAPOYSJa,
HEOOXORHMOCTBIO OTKPHITRA MONOJIHHTENbHEX 3a60eB HIH
obGecneueHHs] JOCTAaTOYHOH IMyGHHBI 3aJIOKEHHs TYyHHeJef,
a TakXe, KOrla HeOGXOXHMO H36eXaTbh PACNOJOKEHHA TYH-
HeJi B YCJIOBHAIX, YKa3aHHHX B 1. 2.4.

2.6. B panopHOM TyHHeJle IOJXeH obecrneuHBaThcs 3a-
nac pasjeHHst He Menee 0,2 xrc/cM? mox meamrofi cBOAa
Ha BceM NpOTAXKeHHH TyHHeJs.

2.7. Yrasl MOBOPOTA TPACCH TYHHeNsS HPH CKOPOCTH TO-
TOKa BOAH 710 10 M/c XOMKHH NpHHUMaThbCA He Goaee 60°, a
paxHychl 3aKpPYIJIeHHs — He MeHee IATH HPOJETOB TyHHeNs
B CBeTY. YBeJHUeHHe yIia IIOBOPOTA H yMeHbIlleHHe pajfmy-
ca 3aKpYIVIeHHsT NPOTHB NpHBENeHHHX ROmycKaeTcs Ha oOcC-
HOBAHHH J1a60paTOPHHIX HCCIeIOBAHH.

ITpu cxopocrsix moroka BOAM B TyHHeqe Gosee 10 M/c
JIONyCTHMbIe BeJMYMHH yIVIa NOBOPOTAa H pajpmyca 3aKkpyr-
JiIeHHs HeOGXONUMO ompele/taTb Ha OCHOBaHHH JabopaTop-
HEIX HCC/IeIOBaHHUMA.

Hauanbebii 1 KOHIEBOH YJaCTKH KPHBOJHHefHOH Tpac-
CHl TyHHeJlefi ZOJNKHKI NPOEKTHPOBATHCH NPAMOJHHEHHKIMH,
AsuHOH, paBHOH NpoOJeTy BHPalOTKH, HO He MeHce 6 M.

2.8. ®opMHl nonepeuHbX CeyeHHH GEe3HANOPHHIX TYHHe-
Jiefi, NOKa3aHHKe HAa PHC. 1, MPHHHMAIOTCA B 3aBHCHMOCTH
OT HHXeHepPHO-Te0JOrHIeCKuX YC/IOBHA B 1OpOfax ¢ Koad-
¢dunuenTOM KpenocTy:

fip==8, npu oTcyTcTBHM TOpHOTO jAaBjeHHs — 1;

8>>fwp>>4, BHISHIBAIOMHX TOJbKO BEPTHKAJbHOE TOpHOE
nasnenne — II;

4>fxp>2, BBI3HIBAIOIIMX BEPTHKaJbHOE H TOPH3OHTAJb-
Hoe ropHoe nasnenue — III;

fp<<2, BHI3LIBAIOWIMX 3HAUYHTEJbHEE BePTHKAJIbHOE, O-
PH3OHTaNbHOE TOPHOE /laBJleHHe H NapieHHe cHu3y — IV.
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IMMpuMegamus 1 Jonyckaerca mphEMeHenwe gpyrux ¢opm mome-
peuHHIX CeueHHH TYHHesell mpH HajJexXaleM o60CHOBaHHH

2. 3navenns k03P HIMASHTOB KPEMOCTH NOPOX TPHHATH NO CTPOU-
TeJbHHM HOpMaM H NpaBHJaM NPOSKTHPOBAHHA XKEJe3HONOPOXKHHIX H
ABTOROPOXHHX TYHHENeR.

Pnc 1. Ilonepeunnie ceuenuss TyHHenell B CBeTy

2.9. Tlonepeunoe ceueHHe KpyroBOro ouepTaHHs NpPHHH-
Maercst sl Ge3HANOPHHIX TyHHeJeH, MPOXOAAIMMX B HOPO-
Aax, PasBHBAIOIUX TOPHOE JaBjeHHe, HeCHMMETPHUHOE OT-
HOCHTeJIbHO BePTHKaJIbHOH OCH ceueHHs, B HaGyXalOmHuX Io-
ponax, a Takike INpPH BLICOKOM HAaNope NOoA3€MHBHIX BOA.

ITpu 3HauHTeJBPHOM JaBJIEHHH NOA3EMHEIX BOJ, MOMHMO
KPYroBOFO OYePTaHHs, pa3pellaeTcsi TakKKe IPHMEHEHHE
¢opM nonepeunnix ceueHHii I—IV, npu npoBeXeHHH AONOJ-
HHTeJIbHBIX KOHCTPYKTHBHHIX MEpONpHATHA (UeMeHTauHs,
AHKEPH, ApeHax H T. A.).

2.10. CooTHoHIeHHs] pa3MepOB NOMEPeYHHIX CeueHHMA
JOJIKHB IPHHAMATbCA 1o Tab. 1.

2* 3ax. 356 7



TaGauna 1

CogPHOQIGHHS pPasMepOB CedeBHs
dopma
cevyeruda H ry 7y T3 rs
(mopue. ) g | ) ] 3
1 0,71 Or 0,1 no 0,15 — —
1,5 0,71 Or 0,1 po 0,15 — —
It 1 0,5 Or 0,1 no 0,15 — —
1,6 0,5 Or 0,1 no 0,15 — —
I 1 0,25 0,2-0,25 0,98—0,88 —_
1,5 0,25 0,2—0,25 2,58—2,38 —
v 1 0,5 Or 0,1 z0 0,150t 1 10 1,5|O1 1 ;0 1,5
1,6 ] 0,5 Or 0,1 5o 0,15/0Or 2 704 |OT1 101,56

Mpumeuadansa: ¥ CooTrolieHHss pa3MepoB NOMEPEUHHX CeUEHHil
npn KoneGaHHSAX YPOBHs BOKW MeHbmle u Gosbme 0,3 H npuuumalorca
COOTBETCTBEHHO N0 BepPXwell W HHKHER CTpokam TaGmHIbl

s
2 Iaa ¢opMu cevennsi I1I menblupe (Gonbiune) 3HAYeHHs ) co-

re
OTBETCTBYIOT MeHbIIHUM (60JbIIHM) 3HAYEHHAM 3

H
3. CootHomenue g TIPH coOTBETCTBYlomeM 06OCHOBARHH NOTTY-

cKaeTcs npuHAMaTh GoJdee 1,5

2.11. B HanopHbiX TYHHeNSX HaJJIEXHT NPUHHMATh NO-
IlepeyHoe cedeHue KPyrosoro ouepranus. B ycro#unBHX cJia-
6OTPENIMHOBATHIX CKaJbHBHIX NOPOAAX AONYCKaeTCsi TNpHHM-
MaTh HEKpYroBoe ouepTaHHWe HAIIOPHOrO TyHHess IJs yA06-
ctBa mpousBoacTsa pabor (cM. puc. 1 dopmm I, I, IV) n
€CJI¥ 3TO JONYCTHMO II0 YCJIOBHAM NPOYHOCTH 00enku.

2.12. PasMepH NONEPEUYHOTO CEUYCHHA B CBeTy (AMaMeTp
D unn nponer B) noaBoASIMX H OTBOAAILMX TyHHes el THA-
poanempocmﬂunﬁ AOJIKHE OpHHAMATRCH B HHTEpBadax oT
2 10 6 M—uepe3 0,5 M; ot 6 10 15 M —uepes | M.

Mpumeuauns: . B caydae, ecqn onmpeneneHHHA pacyeToM pas-
Mep ceverns (D unm B) HaXONHTCA MeXNY pasMepaMu, MpHBeleHHHIMH
B HACTOALIEM NYHKTE, AOJKEeH NPHHNMMAThCH TOT, KOTODHH 0GecneudBaeTr
lequme TeXHAKO-2KOHOMHYEeCKHE fOoKa3aTenan ‘ryﬂﬂena

2 PaamepH ceuewusl TyHHesel, cOOpyXaeMHX ¢ NOMOIIBIO NPOXOA-
yecKMX IIHTOB HyM KomMOafiHOB, Ha3HadaeMmble HCXORd H3 raGapHTOB 3To-
ro o6OpYNOBaHHsA, B OTACAbHHX CJYyyasX TNpH HAahjeXauieM TeXHHKO-
SKOHOMHUECKOM OBOCHOBAHHH MOTYT QTHYATHCA OT PasMepos, NpHEe-
JEHHHIX B HaCTOAULEM TMYHKTE,



2.13. PasMepHl NONEPEYHOTO CeYeHHS THAPOTeXHHUECKHX
TVHHEJIER B C/yYae MepeMEeHHOTo THAPAaBJIHYECKOTO PeXuMa
[IPH CKOPOCTAX BOAH B TyHHeJsix Gosee 10 M/c NOMKHH Ha-
3HadaThCs Ha OCHOBAHHH Ja6OpPaTOPHHX MHCCJIEXOBAHHA C
y9YeTOM ONBITa 3KCIVIyaTanuH TyHHeJeH-aHaJoros.

2.14. Boicota BO3RYIIHOTO MPOCTPAHCTBA HAX YpPOBHEM
BOZE B Ge3HANOPHOM TYHHeJIe IPH yCTaHOBHBLIEMCS JBHIKe-
HHH IOTOKa CO CKOPOCThIO K0 10 M/c moAKHA NPHHHMAThCA
se Menee 0,07 BHICOTH TYHHENS B CBeTy, HO He MeHee 40 cM.

Flpu cxopocTax TeueHus BOLH B TyHHeNe Gosee 10 M/c mo-
CTaTOYHOCTb YKa3aHHOrO BO3AYINHOIO MPOCTPAHCTBA HOMIXK-
Ha ObITb 0GOCHOBaHA LaHHBIMH JaGOPaTOPHLIX HCCAENOBa-
HHH.

2.15. MunuManbHBle pasMepsl NONepeyHbX cedeHndt THA-
pOTeXHHUYECKHX TYHHeJlel B CBETy JOJIKHHEI Ha3HadyaTbCsl IO
Taba. 2.

Ta6aunma 2

MuH#MaNbHEE DaSMePH KOme-
PeuHHX CeueHHR Tymweselt
B CBETY, M
®opua PEYHOTO Ty 'y Ges ob6penxn c oﬁgenxon
B H B H
I—IV (mo puc. 1) I 2 l 2,56 2 ' 2
Kpyraas (D) | 25 2

Mpumevanne Pasmepu TyHHeseli jpomyckaeTcsa yMeHbUIATh HO
CPaBHEHHIO C NMpPHBEJEHHHIMH B Ta6A. 2 npu ycaoBHE coOmoneHds Tpe-
6oBaBuE npaBi Ge3onacHOCTH NPH CTPOHTENLCTBE NOASEMHHX THAPO-
TEXHHYEECKHX COOpYyKeHni

3. MATEPHAJIbI 1J11 KOHCTPYKUHA TYHHEJNER

3.1. Beron u apmaTypa A8 GETOHHHIX H JKe/e306eTol-
HHIX KOHCTPYKUMI TyHHelefl (OGHENKH, MOPTadW K T. M)
IOJIKHBI YXOBJIETBOPATh TPEGOBAaHHSAM CTPOHTEAbHHX HOPM
H TNPABHJ NPOGKTHPOBAHUS OETOHHHX W XKeJ
KOHCTPYRIHA THAPOTEXHHUECKHX COODYIKEHHH.



3.2. INpoexTHHe MapKu GerOHa NO MPOYHOCTH HA cKaTHE
ansl GeTOHHBIX H XeJe30GeTOHHHX KOHCTPYKIHA TyHHejsed
AOJKHB HA3HAYATHCA He HUXKe:

Il MOHOJHTHHIX . . . . 200;

Jasi cGOpHBIX . .« . . 300.

NMpumevanne. [Ipumenenne GeroHoB Gojee HHSKHEX Mapox, a
TaxXe 6eTOHOB CO CflenyajbHHMA JN0GaBKaMH, yAyYIIalONIAME EX CBOf-
CTBa, JOMYCKAaeTCA IIPH HanseXameMm oGOCHOBAHHH.

3.3. ITpoexTnHie Mapku HaGpHI3r-6eTOHa W TOPKpera 1o
NPOYHOCTH Ha CxaTHe NOJIXHH HasHauathcd He HHxXe 300.

PacyerHbie u HOpMAaTHBHHE COIPOTHBAEGHHA HaGpHAr-
GeTona n TOpXpeTa npuHUMAaloTcd 1o Tabi:. 3.

Ta6auma 3
Conporueierne HaGpuar-GeTOHa B TOPKpeTa,
Krc/cus
HOpMATHBHHE pacueTHHe
BHj HanpsKen-
HOro cocTosBys | KOHCTPYRUHH E npo:;;rl;l:n E APOeKTHAN MapKa
2 2
] =
8 300|400 50| & |300 {400] 500
o [~
CxaTHe oce- | Apmuposad- 130 (170 | 200
BOE DH3- HEIE
MCHH(aS{ ———| Ryp [210 [280 350 | Ryp
DPOYHOCTS) | HeapMupo- 115 [150 | 180
BaHHHe
C)Kameﬁenpu ApmupoBax - { 160 {210 { 250
TH HEe
= —— | RE |260 [350 [440 | R,
| Heapmapo- 140 1190 | 220
BaHHHe
PacTmgende | ApMupOBap- 12114} 16
Hble
0ceBoe _ Hwe R: 25 |30 |35 | R,
Heapm#upo- 1012 14
BaHHbe

Monynu ynpyrocts HaGphiar-GeToHa M TODKpeTa AJs
npoekTHHX Mapok 300, 400 u 500 Ro/KHE NPHHEMATbCS
PaBHHMH COOTBETCTBeHHO 2,4-10%; 2,7-10° 1 30-10° Krejemd,
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3.4. TlpouHocthie H JepopMaTHBHBIE XapPAKTEPHCTHKH
MOHOJIHTHO-NIpecCOBaHHOrg 6eToHa JOJKHE Ha3HauyaThed O
AaHHHIM 3KCHepHMEHTAJNbHBIX HCCIENOBAHH.

3.5. Mapk# craiy QIs CTAJNbHBX KOHCTPYyKIU#H KOMGHHH-
POBaHHBIX 06/e/IOK JOJIKHH NpPUHHMAThCH 1O Tabi. 4.

Ta6auuma 4

TpeGoBanx no yARApHON Bu3-
KOCTH, Krc-m/cM3, He MeHee
Pacuernan X Ma To:gm- E
ragep]:a ﬂ::lc: pr;lan cra- "?,%Ka' rocr npu Telgaepa'rype. g
°C MM 5 ) |-}
« 25k
—20 —40 -70 S§E
C BCr3cn5|Or 5 | 380—71 | 4 — — 4
38/23 m9
B Cr3cn5 | Ot 10| 380—71 | 3 - —
ao 26
M16C |Or 8 [6713—53 | 3,5 — — 3,5
J0 40
t>—40 C 09ra Or 11|5058—65% — 3 - 3
44/29 no 20
0912 Ot 21[5058—65% — 4 — 3
o 32
09ra2Cc | Or 21/5058—65* — 3,5 — 3
fio 60
C 09r2c |Or 11{5058—65*| — | 3,5 — 3
46/33 o 20
—40> C 09ra2C | Or 21{5058—65% — — 3 3
>t > 4429 no 60
=065 C 09re2C |Or 11 {5058—65% — —_— 3 3
46/33 zo 20

Npumeaganusn: 1. Cranm APYrHxX KIacCOB M MapOK NAONMyCKaeT-
€A MDEMEHATh NPH HaJJeXalleM TeXHHKO-SKOHOMHYECKOM OGOCHOBAHHH.

2. Cranu BCEX MapoOK JO/KHH YHOBJIETBOPATo TpeGOBaHHAM fia
3arnG B XONOJXHOM COCTOSIHME COTJIaCHO cooTBerTcTRylomuM ['OCTawm.

3. MNpouepx B Tabimne 03HAYAET, WTO TapPaHTHA 0 yHADHOM BA3-
KOCTH TPH AAHROM TemmepaType WIH TOCJE MEXAHWYECKOTO CTAPERHA
He Tpebyercs.
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3.6. Pacuernbie conmpoTHBIeHHS TPOKATHON CTAMH JOMK:
Hbl IPHHHMATBCA N0 TabJ. 5.

Ta6auna 5

PacueTHHE CONpPOTHBJICHAS,
Krc/cM?, CcTajH KJaCCOB

BHR BanpsXeHHOro COCTOAHMA W Xa- | O6Gos-
paKTep Harpysku HaYeRAS

C38/28 | C44/29 | c4633

Pacrsixenne npu BHYTpeHHeMm
RaBiemdH . . . . . . . . .| Rp | 2600 3000 3100

Cxarse, u3ru6 M pacTsKeHHe
OpPM HADYXKHOM JHaBiieHHn . .| R 2100 2600 2900

ITpumeuanma: 1. 3Hauenus- pacueTHHX CONPOTHBJIEHUH, MpHBe-
HeHHHe B Ta6uuue, JaHH JJIs CTaJH NPH TOJIHEHAX, He NPEBHIMAIOIHX
BeJIHYHH, YKa3aHHHX B Ta6J. 4.

2. PacueTHble CONpPOTHBJIEHHS CTAJH NPH TOJUIMHE, NpeBHIMaomed
BeJHYHHB, yKasaHHHe B Ta6a. 4, a TakXe IJs APYTHX MAapOK CTalH,
ROMKHE NPHHAMATBCH MO CTPOHTENbHEIM HOPMaM H NPABUJIAM NPOEKTH-
POBaHHA CTaNbHHX KOHCTPYKIMA.

3.7. lns cBapKH CTAJbHBIX KOHCTPYKUMH MOJIKHBI NpPH-
MEHSTHCA MaTepHalibl, COOTBETCTBYIOIINE KJacCy CBapHBae-
MbIX CTaJedl, COrIacHO TpeGOBAHHAM HOPM NPOEKTHPOBaHHs
CTaJIbHBIX KOHCTPYKUHA.

3.8. Pacuernnle cOnpoTHB/IEHHS CBapHHIX COELHHEHH#H
LOJIXKHB IPHHHMAaTbCs Bo Taba. 6.
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Ta6nuoa 6

Pacuetnne co?o-r...
JAeHnn, Krejeus, cmap-
HHX COCHAWHEHHR »

B HBX . Bua sanpsxenHoro co- | O6os- KOBCTPYKREAX
A °‘“,’,%“n coemu CTOSIHHS H Xapakrep Have- H3 CTA/IH KJaccos
HarpysKu HAA
C 38/23| C 44]29] C 46/33

CrukoBne mBh| Cikarde, pacTsiKeHue
(I & Il xaveropufi) {u maruG npu npoBepKe
(pH3HUECKHMH METORAaMH

KOHTPOJISL R°® | 2100 | 2600 | 2900
Crugosnle  1wBH| PactaxeHne npx
(I u I xareropufi| BHyTpeHHEM JaBNCHHH
Ha QO0JI09KE) OpH mposepke (usnue-

CKHMH METONAMH KOHT-| .

pons Ry | 2600 | 3000 | 3100
Crukoswe meu| Carue RS® | 2100 | 2600 | 2900

(Il xareropmuu)

Usru6 u pactsuxenne| R | 1800 | 2200 | 2500

VraoBHe mBH Cpes R‘;“ 1500 | 1800 | 2000

INlpumeuanusa 1. PacuerHhe cONpOTHBAEHHS CTHKOBHX COeAH-
HeBHA YCTAHOBJICHH [Jf INBOB, BHIOJHEHHHX JABYCTOpOHHeR cBapkof
HIH ORHOCTOPOHHeH ¢ MOABapKOR KOpHA MHIBa HAH Ha oOcCTalomeficy
TOAKAAJKE.

2. K cBapHuM coefnHeHHsiM | KaTeropHH OTHOCATCA BCe TPOAOJb-
HHE CTHEOBHE COEJMHCHHA OGOMOUKH NPAMHX YYaCTKOB, BCE COC/IHHE-
HHSL 060JIOUKH (acOHHHX 3JEeMEHTOB H CTHIKOBHiC COEJMHEHHS KoJel
J¥KECTKOCTH. K CBApDHEIM COE€AHHEHUAM 11 KaTeropuH OTHOCATCA BCE Q-
nepeynsle CTHKOBHE COS/IMHEHHS OGOJIOUKH NMPAMHIX YYacTKOB.

3. lIIBH ¢ nOJHHM HPOBAPOM B YFJIOBHX M TaBPOBHIX COeXHHEHHSX
PACCUHTHBAIOTCH KaK CTHKOBHE COEJIMHEHHS.

4. 1, 11 »n II1 xaTeropum KOHTpONA KaueCTBA CBAPHHX COERMHEHHRA
NpPHBENEHH B OOIMICCOIO3HEIX CTPOHTEJbHHX HOPMax W NPABENAx Ha H3-
TOTOBJICHHE, MOHTaXX H NDHEMKY MeTaJJIMYeCKHX KOHCTPYKHHf.

3.9. B ruaporexnuueckHx TyHHeNsX OOJHMUOBKH (WIH
MOKPHTHA) C NMOBHIUIEHHOA KABHTAIHOHHONE CTOHKOCTBIO H
CTOHKOCTbIO K HCTHDPAHHIO JONyCKaeTcd MNPOEKTHPOBATh H3
6eTOHOB BLICOKHX MapoOK CO CIeIlHaJbHO IOXOGPAHHHIM CO-
CTaBOM, H3 GETOHOB Ha OCHOBE IIOJIMMEPHBIX BSIXKYLIHX
(snokcHIHHX, GypdYpPOSIOBHX CMOJI H JIp ), a TaKXKe H3 JH-
CTOBOH CTaJH.
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4. TYHHEJIH BE3 OBAEJIKH

4.1. BesHanopHble TYHHEJIH, IPOXOAAIIHE B CXaboTpemny-
HOBATbIX CKaJ/IbHHIX NMOPOAAX INPH CKOPOCTH TEUEHHA BOAHK
He Gostee 10 M/c, IOMXHB NPOEKTHpOBaThcd 06e3 06IeNKH.
Js ynyulieHnst THAPABAHYECKOTO pexXuMa H YCJIOBHA pe-
BEH3UH TyHHeJefi 6e3 06jeJKH Iesecoo6pasHO B OTACJIbHHIX
cJIydanx MPOEKTHPOBATh NJIOCKHH JIOTOK GETOHHLIM.

Ilpu cxopoctu TeueHHs BOAb Gomee 10 M/c MpoeKTHPO-
BaHMe Ge3HaNOpHLIX TyHHesefl Ge3 OOHENKH HOJMXKHO GHTb
060CHOBaHO NAHHLIMH J1a60PAaTOPHEIX HCC/IENOBAHHM.

4.2, Hanmopuble TyHHeNH, NPOXOAALINEe B YKa3aHHHX B
n. 4.1 yciaoBuax, fonycKaercs HpOeKTHPOBaTh 6e3 OGneNKH
NpH 3HAYEHHH IVIyGHHHI 3aJI0KEHHS TyHHeJeli He MeHee mO-
JIOBUHHI BEJIHYHHB BHYTPEHHEro Hanopa BOAH B MeTpax.

4.3. BesHamopHEe U HaNOpPHbIE TYHHEJH, NIPOXOAAIIHe B
BEYHOMEP3JILIX CKaJbHBEIX IOPOJAX, He TepAIONIHX YCTONUH-
BOCTH TIDH H3MEHEHHH TeMIIeDAaTypPHOTO peXHMa, AONYCKaeT-
CS1 IPOEKTHPOBAThb 6e3 06ReJKH ¢ yueToM TpeGoBanmi nm. 4.1
n42

4.4. Haya/npHBI M KOHIEBOA yJacTKM HeoGJHIOBAHHOI'O
e3HaNOPHOTO TYHHEJN NOIXKHBI MPOEKTHPOBATHCH C O6xen-
KO Ha JIIHHe, PaBHOR mposieTy BhHIPaGOTKH, HO He MeHee
6 M, a 11 HAaMmOPHOTrO TYHHEJS 5TH YYacTKH NOJKHH GHTh
o6/MMIOBaHbl B COOTBETCTBHH C TpeGoBaHMAMHE m. 4.2.

4.5. TIpoekTaMu Ha CTPOMTENLCTBO TyHHedel Ges o6nen-
KH JIO/KHO NIpeXyCMaTPHBATbCS IVIaJKOe B3phIBaHWE TOPO-
Abl IJIS YMEHbIIEeHUs IePOXOBATOCTH IIOBEPXHOCTH TYHHEJIA.

5. KPENNb TYHHEJIEA

5.1. IIpn mpOeXTHPOBAaHHH THAPOTEXHHUECKHX TyHHelseh
NIPUMEHSIIOTCA CeAYIOLINe KPenu: aHKepHas, apoyHas (paM-
Has), U3 HaGpHI3T-6eTOHA UM HX cOYeTaHMs.

AnxepHy® Xpellb ¥ Kpelb M3 Ha6pm3r-6eToHa momyc-
KaeTcsl MIPUMEHSATb COBMECTHO C MeTaJIHYECKOR CeTKOfH.

5.2. AnKepHasi Kpelb B COUETAHHH C NOKPHTHEM H3 Ha-
6pbiar-6eToHa WM 6€3 Hero NPHMeHSeTcd B NOpORax ¢
frp=4. TIpuMeHeHHe STHX BHAOB KpenH B GoJee caabHX To-
poxax KOJMKHO ObITh OGOCHOBAHO HATYPHBIMH HMCCJIENOBaHK-
SIMH.

Kpenp u3s HaGphiar-GetoHa (BpeMeHHyI0) Lienecoo6pas-
HO TIPHMEHATDH B TIOPOAAX ¢ fip=>6 NpH BeNHUHHE CHEMTCHHS
HaGpHisr-GeToHa ¢ TOPOJOH He MeHee 5 xrcfem?,
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Apounast kpefib npuMensieTcsi B HOpogax ¢ fxp<<4.
5.3. InnHa aHKepoB [y B M JJIsi CBOAYATOR YacTH BHpa-
GOTKH J0/KHA ONPeAe/IAThCA o hopMydie )
az=="R 3 (l
rae hy— riyGHHA HapyLIEHHOH 30HHL, ONpefeiseMas o
JaHHBIM HaTyDHBIX HCCJIeLOBaHHM; AJs NpeiBapH-
TeJBHBIX PacyeToB fig AOMyCKAeTCH ONPEREIATb HO

tdopmyite

hy = ky By; 2)

ky — xoadpdunuent, npuEEMaeMbiit o Tabal. 7;
Ta6auna 7

KosdbdruueHT 2y NPH CTENCHH TPEIHHO~
BaTOCTH HOPOA

Kosppmumenr kpenoctr fxp
cn260TPeIHHO- | TPEMHHO- | CHJIBHOTPEUIN~
BaThHe BaTHeE HOBaTNe
4 | 0,2 l 0,3 0,4
Or51009 \ 0,1 [ 0,2 0,3
10 & Gosee | 0,05 | 0,1 l 0,15

B, — nposiet BHpaGOTKH, M,
l; — saray6/eHne aHKepoB 3a NpelelH HapyllleHHOH
30HBI, M:
IUIS CTaJIbHBIX “—
l3=10,25 h‘ﬂ; (3)
ans )xeneao(ie'rom;mx —
Iy =£;—t_'>e,s u; @)
Rq — pacueTHOe CONPOTHBJEHHE PacCTAKEHHIO CTEPKHS
aHKepa, Krc/cm?;
da — AuaMeTp CTEPKHSA aHKepa, CM;
Ta — pacyeTHOe CUEMNJIeHHe CTEPXKHS aHKepa ¢ OMOHO-
JUYHBAIOIMM  IeMEeHTHO-NeCYaHHM pacTBODOM,
Krc/cM2, mpuHHMaeMoe JJIsi NpefBapHTEIbHHX pac-

4yeToB 1o Taba. 8. TaGauna 8

CueluieBEe apMaTyps ¢ pac-
TBOPOM T, NPH NPOEKTHoR

BujA ropsYeKaTaHOfl CTepXKHeRofi apMaTypH Mapke pnc-r::&x:m B3 cxatHe,

200 300
Kpyraas (rnagkas) . . . . . . . 15 25
Ilepuonuueckoro mpodmas . . . . . 25 35
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5.4. Paccrosinde MexXAy aHKepaMH @ B M B NPOLOJBHOM
M TOHepevHOM HAMpAaBJAEHHAX JJIsi CBOAUATOM UacTH BIpa-
GOTKH fOJIKHO MPHHAMATBCA HAaHMEHbIIMM (HO He MeHee
1 M), onpeneseHHBIM TIO YCIOBHAM:

a) obpasoBaHHs MOPOLHOTO CBOAA — NO (GopmyJe

k
= ==L '+ 5o, @

rie ks — xoabduuneHT, npuHUMaemsiit no taba. 9;
Ta6anrua 9

Koadd ky mpE & 2 A BHPaGoTOK
1
KoaddruneHT Kpenoct T pe
Kp I II—IV ® xpyrosoM ouep-
TaHHH
Ho 5 0,2 0,25
Bosee 5 0,25 0,3

g — pacueTHasi BeJMYHHA BEPTHKAJbHOTO TOPHOIO
nasneHus, Tc/M?, ompenenseMas B COOTBETCTBHH
c TpeGoBaHMAMH I 7.13;
¢ — BEJHYHMHA CHEIVIEHHSI NOPOABI B HapyLIeHHOH 30He,
Tc/M?, IpUHEMaeMast MO JaHHBIM HATYPHHIX HCCJle-
[OBaHMi; [Jsl MPeABAPHUTEIbHHX PacyeToB JOMycC-
KaeTcs MPUHAMATD ¢==3fyp.
OcraibHbie 0603HayeHHs Te Xe, 4T0 H B 11 5.3;
6) YCTOHUHBOCTH HOpPOAB MeXAy aHKepamu — mo ¢op-

MmyJie
b 1/
a=—3 y 7 ©®
B) NPOYHOCTH 3aKpelJeHHS aHKepa — no dopmyse

a
Y ha ’ ©

rie N, — Hecymasi cnocoGHOCTb aHKepa, TC, OnpejessieMast
N0 JaHHBIM HATYPHBIX HCCJI€JOBaHHi; MJsS Tpel-
BapHTEJbHBIX PacueToB JOMYCKAaeTCs NPHHHMATh:
A/ CTANbHBIX aHKEPOB B MOPOAAX C fxp=6—
—10 N3=8—10 Tc, a B OCTaJbHHIX CJay4asx
Na=6—8 1c;
LIS Kese306eTOHHBIX aHKepoB N, npuHHMaercs
PaBHOA NMPOYHOCTH CTEPXKHs aHKepPa Ha PasphiB;

Yo — 00BbeMHHIE BeC NOPOAH, TC/M3.
16
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5.5. Tomuuna HOKPHITUS M3 HAGPHI3r-6eTOHA Ing B M AJist
CBOAYATON YaCTH BHIPAOOTKH AOJIAKHA OHpeAeNATHCA N0 Pop-

myJe:
= ta V o g

rae k; — xkoadHUHEHT, NPHHHMAaeMbii paBHHM TpH 3a-

KpelJieHHH BBIPA6OTOK: HaGpuisr-6eToHOM (HJH

HaOpBI3r-6eTOHOM ¢ apouHoit Kpeneio) — 0,35, Ha-
6pHI3r-6eTOHOM ¢ aHKepHO#M kpenbio — 0,25,

a; — JJIMHA PACYeTHOTO 3JeMeHTa INOKPHTHA, M, IpH-

HHMaeMas IIPH HaJHYHH aHKePOB a,=a (CM.

. B,
I. 5.4); B ocTalbHBIX Clydasx a;= -—63, HO He Me-

Hee 1 M (By 10 Xe, uTo M B popmyse 2);

Rp —pacueTHOe ConpoTHBJEHHe HABPHI3r-6eToOHa OCeBO-
My pacTsXeHHIO, IPHHUMAaeMoe 1o TabJ. 3;

m — Ko3(ppHUHEHT YCJIOBHE paGOTH, IPHHHMAaeMbIH
paBHBIM: AJISI aDMUPOBaHHBIX NOKDHITHA — 1, AaA
HeapMHupoBaHHBIX — 0,75.

5.6. HeoGxonuMOCTh NpPHMEHEHHS! aHKEPHOH KpelH s
cTeH BHIPAOOTKH JOJIKHA ObITh 0GOCHOBaHa C YYeTOM KOH-
KPETHBIX HHIKEHEeDHO-TeOJIOTHYECKHX YC/JIOBHH H HampsiKeH-
HOT'O COCTOSIHHSI MaCCHBA FOPHBIX NOPOJ,

5.7. Apounas (paMHas) Kpenmp PacCYMTEIBAeTCS MeTo-
HaMH CTPOHTe/NbHOH MeXaHHKH Ha TOPHOe JaBjeHHe, ONpe-
JleisieMOe B COOTBETCTBHH C TpeDoBaHMSAMH pasfiena 7 Ha-
CTOAMMX YKa3aHHI.

6. OBAEJIKH TYHHEJIEHA

6.1. O6Ge/KH rHAPOTEXHHUSCKHX TYHHeJeH nojpasjens-
I0OTCA Ha BHIpABHHBAIOUIHE (HEHECYHIHe) H HeCyIIHe.

BripaBuuBaomue 064e/KH QOMKHE 06ecneynBath yayd-
IIeHHe THAPABIHYECKHX XapPAKTEPHCTHK TYHHeNel, CHHXe-
HHe QHIbTPAIHOHHBIX NMOTEPhb BOABI M3 TYHHeNs, a TaKkXKe
NpeoTBpaleHHe BHBETPUBAHHS OPOMABL

Hecymue 06nenku HOMMHBL TNpeIHazHAuaTbCs AJS BO-
CTPHSATHS HArpy3oK B CTPOHTENAbHBIHl W 3KCIJAyaTaUUOHHBIR
MEepHOABl, a TaKXKe yXOBAETBOPSATH TPeGOBAHUAM, NpEeLbAB-
JAsieMBIM K BHIDABHUBAIOUIHM OOfENKaM.

6.2. BrpaBuuBaomae O6AeAKH ROJKHB NpeaycMaTpH-
BaTbCH:

B TPELIYHOBATHIX CHIbHOBLIBETPUBAIOMIMXCA TIOPOAAX, He
OKa3bIBAIONUX TOPHOr® NaBJeHus;

LJIS1 CO3/iaBMA TafKoli BHyTpeHHell TOBEpXHOCTH TyHHe:
Jil, TIPOXOASIIEr0 B CAa0OTPENIHHOBATHX YCTORUMBHIX NO-
ponax.
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BripasnuBaloiine 06feNKH A0OMKHK IPOSKTHPOBATHCH U3
MOHOJIHTHOTO 6eTOHa HJH Ha6GpHI3r-6eToHa H NpedyCcMaTpH-
BaTbCs B NpefeiaX CMOYEHHOrO epuMeTpa.

OGmenxu H3 HaGDPH3r-GeToHa 6e3 BHPaBHABAHHSA H 3arJia-
XHMBaHMSl HX NOBEPXHOCTH NOJIKHbI NPHMEHATbCS IIPH CKO-
pocTsX BOAH B TyHHelle He Gostee 10 M/c; nmpu 60/IbLIINX CKO-
POCTAX HX NpHMEHEHHE JOJKHO GhTh 0GOCHOBAHO NaHHEIMH
71a60paTOPHBEIX HCCHENLO0BaHHUHA.

HpH NpHMEHEHHH BhlpaBHHBAIOIHX 006/1e/I0K B HaNOpHBIX

TyHHeNsX Heo6xoauMo cobuionaTh TpeGoBaHue n. 4.2.
6.3. Bunn Hecymux o6AeJIOK HaNOPHBIX H Ge3HAMOPHEIX
TyHHeJefl npuBefeHbl B Ta6J. 10.

Ta6auna 10
THNH TyHReJNeR
Buan Hecymux
obnenox Tymrmeaef HanopHHe GesHanopRHe
Betonnnie MoHnoauTHHE MOHONMTHHE
MOHO/IMTHHE C YKpenH- H3 na6pusr-Gerona
TeJbHOH LeMeHTalHeH
W3 HaGphiar-Gerona
W3 nmnpeccopannoro Ge-| M3 mpeccoBanxoro Oe-
TOHA TOHa
XKenesobeton- | MoOHOJUTHHE MOHOJRTHHE
HHe MOHOJIHTHHE C YKpeIH- H3 apmupoBamHoro Ha-
TeJAbHOR IeMeHTaLHeR OpHisr-6eTona
W3 apmupoBanHoro ma-| CGopHhe H3 IeJbHO-
6priar-GeTona 3aMKHYTHX KOJ€U WIH OT-
HEeNbHHX GJ0KOB
Kom6nnupo- C HapyXHHM MOHOJIHT- —_
BaHHHE (ABYX- | HLIM GETOHHHM KOJBIIOM H
caofinnie) BHYTpeHHe# CTaJbHOR
0601Q9KOM
C HapyXHHM MOHOJHT- —
HBIM KeJ1e300eTOHHRIM

KOJMbIOM M BHYTPEHHeH
CTa/bHOHE 060JI0YKOR

C HapyXHHM MOHOJHT-
HHM GETOHHHM KOJbLOM
HIH CcOOpHOR Kene3obe-
TOHHON OONeNKOR H BHYT-
PeHHell XKeAe30TOPKPETHOH
060109KOH

Mpumeuanne [IpuMeHenHe APYrHX BHAOB OGMENOK, He IpHBE-
JAeHHHX B TabAHLe, AONyCKaeTcd NMPH HajJeXalleM TeXHHKO-9KOHOMHUe-
CKOM 00OCHOBaHHH.
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6.4. Hecymne o6enkn TyHHesel HoOmycKaercs upOeKTH-
poBaTh TPEIHHOCTORKAMH HJIH HEeTPENIHHOCTORKHMH C AONY-
CKaeMHIM PAaCKPLITHEM TpPEIHH.

Tpemunocrofikne 0GHeJKH XOJKHH NpPeLycMaTpHBAThCA
IPH PacNojOXKeHHWH TyHHeldell B NOPONAX, NOABEPIKEHHHIX
cyddosnH, BrMeNaunBaHHIO, @ TAKXKe B Clyuae, eClH BOAa-
cpefla XapaKTepH3yeTCsl FHAPOKAPGOHATHOX IIETOYHOCTBIO
MmeHee 0,25 Mr-3kB/1.

Herpemunocrofikue o6nenku (GeToRHbIE U Xe1e306€TOH-
Hble) KOJIKHH MPOEKTHPOBATHCH BO BCEX CJydasx, KOTIa Be-
JMYMHA (QHIBTPANMOHHON YTeYKH BOAHI M3 TYHHeJS He BHI-
3bIBAa€T CHHXKEHHSl JOJNTOBEYHOCTH OGHENKH H YCTOAYHBOCTH
FOPHOr0 MacCHBAa, a TaKXe JONYCTHMAa IO SHEPrOSKOHOMH-
YyeCKHM ycsioBHAM. O6nenKH Ge3HANOPHLIX TYHHeNMeH cieny-
€T NMPOEKTHPOBATh, KAK NMPABWIO, HETPEHIMHOCTORKAMH.

6.5. Tommuna GeTOHHOH HAM KeJe306eTOHHOR OGHENKH
HaNOPHOTO TYHHENS Mos HOJMXKHA GHITh, KAK NpaBuiIoO, He GO-
nee 0,2 rs, e rs — BHYTPEHHH pajdyc TyHHeas. B cayuae,
eCJH [0 YCJOBHIO TPEIlHHOCTORKOCTH fo6>>0,2 ry, iesmecoo6-
pasHo NpHMeHeHHe OGHENOK H3 MAaTEPHANOB ¢ MEHBIIHMH
3HAYeHHSAMH MOJyJiedl YIpYroCcTH, 4eM Y TAXKeNbX GEeToHOB,
HIH yiyulieHHe NehOpPMATHBHHIX XapaKTePHCTHK MOPOIHI
nyTeM YKDENHTeJbHOH HeMEeHTALWH B 3aBHCHMOCTH OT pe-
8yJIbTATOB TEXHHKO-5KOHOMHYECKOTO CPaBHEHHs BapHAHTOB.

6.6. BeroHHble MOHONIUTHEIE TPEIIHHOCTONKHE OGIENKH B
HaNepPHHIX TYHHEJNAX NOMKHBI NPHMEHATHCS B MOPOAAx C
fxp==4. HerpemunocTofikue 06KeNKH H3 MOHOJNUTHOrO Gero-
Ha HaJJIeXHT NPHMEHATh B ONHOPOXHHIX CJIaGOTpemHHOBa-
TBHIX MOPOJaX TOM JKe KPENmOCTH, a TaKXe B CHIBHOTPEHIHHO-
BaTBIX IIOPOJAX NPH YCJIOBHM HPOBENEHHS YKPENHTeJbHON
IeMeHTaIHH.

6.7. O6xenxu u3 HaGpHI3r-GeToHa esiecooGpa3Ho Npefy
CMaTpHUBAaTh JUIS HHXKEHEepPHO-TeOJIOTHUECKHX YCJIOBHH, yKa-
32HHHX B 1. 6.2, IpH BeJMYMHAX CIEIVIEHHS C TMOPOMAOH He
MeHee 8 Kre/em2,

6.8. J)Keneso6eToHHblE MOHOJIHTHBIE OGNENKH HANOPHHIX
TYHHeJ el MOTYT IPHMEHATBCS B YCIOBHSX TNOpOJX Jo6of
kpertoctH. IIpH 3TOM HX NpHMeHeHMe B YCJOBHSX NOPOI C
fep==4 TpeGyer HamNeXamero TeXHHKO-3KOHOMHIECKOTO
06GOCHOBaHHS.

6.9. O6nenxy U3 apMHPOBaHHOrO HaGph3r-6eroHa B €O-
9eTaHHH C JKene306eTOHHHIMH aHKepaMH JOMycKaeTcs Ipe-
IycMaTpHBaTh IJis TyHHeJel, IPOeKTHPYeMHX B ciaaboTpe-
I{HHOBATHIX WJIH CJOHCTHX CKaJbHHIX NMOPOAAX.
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6.10. C6opHuie 06HeNKH K3 OTAE/IbHEX GJI0KOB HJH Helb-
HO3aMKHYTHX KOJIEH PEKOMEHIyeTCs BpeXyCMaTpHBaTh B yC-
JIOBHSIX TIPOXOAKH TyHHeJSl Ha NOJNHOe CeueHHe, TPH TOM
npuMeHeHHe OGNeN0K H3 LeJbHO3aMKHYTHX KoJel (KPYIJLX
AIM OBAJbHHIX) NEeNecoo6pasHO B TYHHENSX TPOJETOM MO

6.11. Kom6uunpoBarHHe (ABYXCIOAHKE) OGHEIKH BHICO-
KGHanopHLIX TyHHeJeH C BHyTpPeHHeH CTaJjbHOR 060JM0YKOH
NOIyCKaeTcss MPpefyCMATPHBATh TOJABKO B HCK/IIOUHTEIBHBIX
cayyasix, IpH HeoOXOXHMOCTH OGecneueHus BOJOHEIPOHHLA-
€MOCTH TIPH HaJJeXallleM TeXHHKO-IKOHOMHUECKOM 0GOCHO-
BaHHH.

HapyxHoe xonpno XOMGHHHPOBaHHOH OGHENKH, Kak
NpPaBWIO, NPDHHUMaeTc GeTOHHBIM H MHHVMMAJbHOH TOJIH-
Hbl H MMeeT YHCTO KOHCTPYKTHBHOE 3HAyeHHe.

6.12. KombunupoBaHHble (IByXCHOitHble) OGHeaKH C
BHyTpeHHeH KeJle30TOPKPeTHOR O0GONIOYKOH H HapyXHBIM
MOHOJNHUTHEIM O€TOHHHM KOJBLOM IOMYCKaeTcs NpefycMart-
pHBaTh B OPOIAX C fxp=4.

6.13. TIpu npoexkrnposanun o6medox TynHesell, pacno-
JIOXXEHHBIX B TPeINYHOBATHIX NOPOLAK, HJA YBEJHUCHHS BO-
JIOHENTPOHHI[2EMOCTH H YJyumenus NeGOpMaTHBHHX Xapak-
TEPHCTHUK NOPOJ, OKPYXKAaIOIKHX TYHHeNb, HaIIeXKHUT Mpexyc-
MaTpHBATb YKPENHTEJNbHYIO LEMEHTALHUIO NOPOALI, a s
obJieruenus paGOTH KOHCTPYKUMH OGHENKH HOTYCKAawTCS
NpHMEHEeHHe ADEHaXKHbIX YCTPOMCTB H aHKEPOBKAa OONENIKH
B IIOPORY

7. HATPY3KH, BOSJEACTBHA H X COYETAHHUS

7.1. Harpysku n BO3IEACTBHS PasfelsioTcd Ha IOCTO-
fAHHbie H BpeMeHHHe (WIHTe/bHEE, KPaTKOBpeMeHHHe H
ocobule) .

7.2. K nocrostHHHIM Harpy3kaM § BO3RefiCTBHAM OTHO-
CATCH:

ropHOe JaBjleHHe;

COBGCTBEHHBI BeC OOENIKH;

BO3/efiICTBHA NPe/BAPHTENBHOTO HaNpsiKeHHs.

7.3. K BpeMeHHBIM [JINTeJbHHIM HarpyskaM OTHOCHTCS:
BHYTPeHHee NaBJicHHe BOAL B TyHHeJe TIpH HOPMaJbHOM
NOANOPHOM YPOBHE B BOJIOXPAHUJIHITE,

JlaBJleHHe TO3eMHbIX BOJ
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7.4. K KpaTkOBpeMEHHHIM HarpyskaM M BO3JEHCTBHAM
OTHOCATCA:

I aBJIeHHe NyJbCAIlHH NOTOKA BOJbI;

BHYTPeHHee JaBjeHHe BOAbl B TyHHeJe OT THApaBjHye-
CKOFO yapa;

TeMHneparypHhe KJHMaTHYeCKHe Bo3leHcTBHs (WA
CTaJIbHHX 060/104€eK) ;

JlaBJleHHe pacTBopa Ha O06HeNKy (CTa/JbHYI0 0GOIOUKY)
TYHHeJIl IPH BBHITOJIHEHHH LeMeHTallHH;

JlaBleHHe Ha CTajJbHYI0 OOOJIOUKY OT CBEXEYJIOMEHHOrOo
GeToHa;

IaBJieHHe OT MeXaHH3MOB IIPH TIPOU3BOACTBE PalboT.

7.5. K oco6biM HarpyskaM M BO3XEHCTBHAM OTHOCSTCA:

ceficMHYeCKHe U B3PHIBHHIE BO3[eACTBHS;

BHyTpeHHee JaBJ/leHHe BOXHI B TyHHese NpH GOPCHPOBaAH-
HOM TOJANOPHOM ypOBHE HJIH OT HefCTBUS T'HMIPaBJIHYECKOro
ylapa np# noaHoM c6poce HarpysKy;

YCHJIAS, BOHHKAIOLINE BCJIEACTBHE H3MEHEHHSI TeMIepa-
TYpH, HaGyXaHHs M yCafKH O€TOHA, MOJ3YYeCTH NOPOAHL.

7.6. Harpyskn n BO3IefiCTBHS Ha/JIeXKHT NPHHHMATL B
CIeRyIOUIUX COYeTaHUAX:

OCHOBHBIX, COCTABJeMbIX H3 NMOCTOSIHHLIX, BPEMEHHBIX
JJIMTeJbHBIX M KPaTKOBPEMEeHHBIX HAarpy3oK M BO3JefCTBHH;

0COOHIX, COCTaB/SIEMBIX H3 NOCTOSHHBIX, BpeMeHHbIX JJH-
TeJbHBIX, HEKOTOPHIX KPaTKOBPEMEHHHIX H ONHOA H3 0CO6bIX
Harpysok H BO3JeHCTBHI.

7.7. Harpy3sku B BO3/leHCTBHSA [OJIKHH NPUHHMATHCH B
Hau6oJlee HeOJMArONPHATHHIX, HO BO3MOXHEIX COYETaHHAX
OTHACNBHO JJA 3KCHJAYATANHOHHOTO ¥ CTPOHMTENBHOrO Cay-
yaes.

7.8. KoathduuneHTh meperpysku jjisi Harpy3ok IpH pac-
yeTe 06/Ie/IOK TYHHeJell Ha MPOYHOCTb M YCTOAUUBOCTL (Iep-
Baf rpynmna npefeJbHbIX COCTOSHH{) NPHHEMAIOTCA TIO
Taba. 11.

TaGaumna 11

HanMenoBanne Harpysoxk Ko3dduuueHTH neperpysks s

BeprnkanbHoe ropHoe paBienme:
OT Beca MOPOAH npu cBO006pa3oBa-
HHH . . 1,5
OT Beca Beeft 'rwmm nopon uan Tyn-
HejleM MM OT Beca HapymenHnod# somw | 1,1 (0,9)
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ITpodosxcenue Taba. 11

HauMeHoBarHe Harpy3ok Kosbduument neperpyska n

(0,8)

Topusonranbnoe ropHoe naBjeHHe . . 1
1,2 (09)

CoGcTBeHEEA Bec OGNCNKH .
BryrpenHee jaBjienHe BOIH (c yquou
THAPABAHYECKOTO YRapa) . . .
apjieHHe MNYJbCalHH NOTOKA nonu
JlaBsieHHe MOA3EMHLIX BOJ
Jassienne pactsopa mnpH uememamm
JlaBjenne OT MeXaHH3MOB ..

ot

YT X
-

(0.9)
1)

NpuMmeuanusa: 1. YkasanHble B CKOGKax ko3d¢HUHEHTH mepe-
rPYSKH OTHOCATCA K C/yuyasdM, KOTAa NpHMeHeHHe MHHHMAJbHOTO 3Have-
HHSt KO3((HIUEHTOB NPHBOAMT K HEBHIOJHOMY CJIYYai0 3arpyXKeHHs
o6neNKH TYHHENS.

2. llns warpysox, ompelelsieMHX MO pe3yJbTaTaM HATYPHHX HCCTe-
noBsanufi, k03Q(PHIHEHT NeperpyskH c/leayeT NPHHHMATbL DaBHHM I,

3. Ilpn onpepeneHHH pacdyeTHOrO TOPHSOHTAJLHOTO TOPHOTO AaBJe-
HHS, KpOMe X03(pHunenTa neperpyskn ropH3OHTaJLHOTO TOPHOTO AaB-
JIEHHsl, YYHTHBAeTCH COOTBETCTBYIOMKA K03(dHUHEHT mneperpysku Bep-
THKaJIbHOTO FOPHOTO JaBJIEHHSI.

7.9. Das Ge3HaflOpPHBIX TyHHesel | Knacca M HaNmOPHBIX
tTyHHese#t I u II KiaccoB BenMuyHHA TrOPHOrO AaBJEHHS HA
o61enKy WJIH Kpenb TYHHeJsl NO/KHA ONpeneNsaThC HATyp-
HBIMH HCCJEHOBaHHSIMH Ha y4acTKax ¢ XapaKTePHBIMH HHXKe-
HEPHO-TEOJIOTHYECKHMH YCIOBHAMH. [l OCTaJbHHX KJac-
COB TyHHeJlefl BeJHUYHHY FOPHOrO JaBJIeHUS NONMyCKaeTcs
onpenesth no mn. 7.10—7.14 unu NpUAMMATH O aHAJOraM.

MpuaMeuanune. Has supaborox ray6oxoro sanoxenus (500 m
1 Gosee) BeIHUHHA TOPHOTO JABJEHHS HOJIKHA ONpENESTbCs CHElHaJb-
HLHIMR METONAMH, YYATHBAIOIMIAMA B ONPEACJICHHHX YCAOBHAX NJIacTHYE-
CKOE COCTOSIHHE IIOpOj, CTpeasHHe TNOPOAH M APYrHe Ccrnenmdwmueckne
sABJICHHA.

7.10. BesnunHa rOpHOTO NapJeHHS B MOPORAX C fup<<4
JIOJIKHA MIPHHHMATBCA DaBHOM Macce Mopoasl B o6beMe, Or-
paHHYEHHOM CBOJIOM JIABJEHHS, €CJIH PACCTOSHHE OT KPOBJH
BHIpaGOTKH N0 IHEBHOH IOBEPXHOCTH Gojblie IBYX BHICOT
cBoja naBjieHHs. IIpH MeHblleM 3ariyGJieHHH TYHHeNsl Be-
JIHYMHA TOPHOrO NaBJICHHSl IPMHHMaeTcs pPaBHOH Becy Bcel
TOJIIY NOPOJ, HaX HHM.

7.11. HopMaTuBHble BeJHYHHB BEPTHKaJbHOTO ¥ H roO-
PH3OHTAJILHOrO €Y TOpHOro AaBJeHHs NpPH cBOAOO6pa3oBa-
HHH B MOPONAX C fip<<4 MOMKHBLI MPHHHMATRCH PAaBHOMEPHO
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pacnpeneneHHHMH 10 HPOJNETY K BHCOTE BHpaGoTKH H
onpenensaTecs mo popmynam:

¢ =Bk, ®)

rie P — KospuuHeHT, IPHHEMaeMHi NPH mposeTe BHpa-
60Tkn Bo<<6 M §=0,7 u nipn Bo>6 m paBHHIM 1;
Yx — OOBEMHHE Bec MOPOAH, TC/M3;
h — BHICOTA CBOJA [ aBJICHHS, M,
TIDH 3TOM

L

h= ’
2 Fep O]

rRe L=By+2H, ig (45° - %)~— TPOJIET CBORA AABJEHHS, M;

H, — BrcOTa BHIPaGOTKH, M;
@ — YroJl BHYTPEHHErO TPeHHS;

€% =y (h1+0,5H,) tg? (45° — %) (10)

HO He 6osee BeJNHUHHBI BEPTHKAJbHOrO FOPHOTO JAABJEHHS.

7.12. BennuuHy OPHOTO NaB/IeHHS B NOPOAAX C fup>4
HaJJIeXKUT NPHHHMATh PAaBHOH Becy MOPONH B o6beMe Hapy-
LUeHHOH 30HBI.

7.13. HopMaTtiBHas BeJIHYHHA BEPTHKAJBHOrO TOPHOIO
RaBJleHHs B NOPOAAX C fup=>4 npu Bo<<6 M onpegensieTcs B
COOTBETCTBHM C yKasaHusaMHu m. 7.11, a npu Bo>=6 M — 10
dopmye

4" = Yo ha, (11)

rae hg — ray6MHA HapyLIEHHON 30HH, onpenensieMasi 1o
yKasaHusMm 1. 5.3.

Mpumeuanne. Ilpa pacuere anxepHOR Kpem# B c1aGOTPeIHEO-
BaTHX TOpPOJAx NPH raybdHE HapyllesHoR 30HM Gosee 1,5 M BEJIHUHHY
q® HayIRXHMT yMeHbuaTh Ha 20%.

7.14. B noponax ¢ fxp>>4 ropu3oHTaJbHOE TOPHOE I aB-
JieHHe, KaK NpPaBHNO, HE NOJXKHO yUHTHIBaThcs. IIpH BHCOTe
CTeHH TyHHeJNsi Gojiee 6 M BelMuMHA TOPH3OHTAJBHOTO POp-
HOTO XaBJIEHHs! ONpeNeJsieTCs: H3 YCJOBHA NpelebHOro pas-
HOBECHs CIIOJI3a0IeH MPU3MEl IOPOLHI.
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7.15. T'opHoe xgaBnenyue Ha o6aesiKH TyHHeJell B HOPOAAX
J1060H KpenoCTH He JMOJIXKHO YUYHTHIBATbCAl, €C/IH mpeny-
cMaTpHBaeTcsi 3akpeljieHHe BHIPaGOTOK Keje300eTOHHBIMH
aHKepaMH ¢ MOKPHITHeM HaOpBI3T-GeTOHOM HJH MeTaJlIHue-
CKHMH apKaMH, OCTaBJIsIeMbIMH B 0G/eIKe.

7.16. BenuuuHy MaBJeHHS NMOA3EMHHIX BOJ HAJVIEKUT
onpefeATh NPH yCTaHOBHBILIEMCS yPOBHe BOABI B BOJOXpa-
HUJIHILE, TIPH 3TOM HOJIKHO YYHTHIBATbCS CHHMEHHE ypOBHs
NIOA3eMHHIX BOJ NPEIyCMOTPEHHEIMH IJIs 5THX eJeil Ape-
HaXHBIMH yCTPOACTBAMH M LleMeHTALlHOHHEIMH 3aBeCaMH.

7.17. Harpysku Ha o6IeJKH TyHHeJed /s cJAyyaeB, He
HIpeyCMOTPeHHEX B HACTOfIIEM pasfesie, AOJNXKHE ompene-
JSIThCS COOTBETCTBYIOIIHMH TPeOOBAaHHAMH OGUIECOIO3HBIX
CTPOUTEJbHHIX HOPM H NPABHJA Ha IPOEKTHPOBAaHHE METPO-
IIOJINTEHOB, KeJIE3HOAOPOXKHLIX H aBTOXOPOKHHIX TyHHeJed.

8. OCHOBHbBIE PACYETHBIE NMOJO)XEHHA

8.1. Pacuerhl 06AeJOK THAPOTEXHHUECKHX TyHHeJeH
HaJJIeXAT MPOH3BOJAUTL 1O MeTOAy IpeleIbHbIX COCTOSIHHI
B COOTBETCTBHH C TPeGOBaHHAMH OOIECOIO3HBIX HOPM H
HpaBW/ Ha NPOEKTHPOBAHHE CTPOHTEJNbHBLIX KOHCTPYKIHH H
OCHOBaHHil, a TaKXe HA NPOEKTHpPOBaHHe GETOHHHIX U XKelie-
306€TOHHBIX KOHCTPYKIHA THAPOTEXHHYECKHX COOPYXKeHMH.

8.2. Pacuer o61es10k TyHHesell HOJxKeH NMPOH3BOAMTHCS:

a) 10 Hecylue#l CrocoGHOCTH Ha MPOYHOCTb M B HE00XO0-
JIUMBIX CJY4YasiX ¢ NPOBEPKOH yCTOHUYHBOCTH (OPMBI KOHCT-
pyXuu¥ (mepeas rpynna npejeNbHHX COCTOSHHMI);

6) 1O TPEIHHOCTOMKOCTH, eC/M TPelHHBl He J0mycka-
I0TCSl, WM TI0 PacKPBITHIO TPEIIHH, eCH PacKphHITHE HX JO-
NyCTHMO MO YCJIOBHUAM AOATOBEYHOCTH O6JeNKH TyHHeJs, CO-
XPaHHOCTH MAacCHBa, d TaKXe 10 BeJHYHHe (HIbTPANHOHHO-
ro pacxofa BOJABI H3 TYHHeJsl (BTOpas rpynna npeiejbHHX
COCTOSIHHH) .

8.3. Pacuetn 06HeN0K IO mepBoil rpynmne mpeRebHbIX
COCTOSIHHI1 TIPOM3BOJATCA CO CJAEAYIOUMMH Ko3dHIKeH-
TaMH:

a) Ko3hGHUHEHT Neperpyskd n, NpHHUMaeMHili no
Taba. 11;

6) Ko3(pumHEHT KaNHTAJIbHOCTH H COYETAHHA Mye IS
ofgenoK n3 GeToHa u Kele3oGeToHa, NPHHEMAEMHR 1O
Tabn. 12, win kospdHIMEHT coueTaHHH M AJAA CTANBHBIX
o6osioyek, npHHEMaeMsbIfi o Taba. 13.
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Ta6aunnma 12

Kosddunuents KannTaJbBOSTH H COYCTAHHR m, . OpH Kjacce

COOpyXKeHu#l
BHR KOHCTpYK- 1 | 11 1H v
nui H IIpH coueTa®d&AX HATPY30K H Bo3geficTBHR
OCHOB- QCHOB- OCHOB- OCHOB-

Hux | OCOOHX| "guw [0COGHX| v | 0COOHX| pux | 0cOOHX

Beronume 0,7510,95{0,8 i,t{ 0,911,15610,951] 1,15

Kenesobe-
TOHHHE . . .| 0,85 | 1 0,95 | 1 1 1,06 | 1,05 | 1,05

IIpuMeuanne. Ilpn pacuetax Ha Harpy3ku B NEPHOJ CTPOM-
Te/NbCTBA, HCIHTAHHA H PEMOHTa, a TaKXKe IPH pacueTe Ha OCHOBHHE
coueTaHHud, BKJAIOTAIOUKEe He MeHee ABYX KPaTKOBPeMEHHHX HamTpy30K H
BO3ZleACTBUMN, BeqnuHHY Ko03((HIMEHTA Mye HONYCKAETCA NPHHHMATH
paBHOH cpenReapHPMEeTHUIECKOMY MeXAy 3HadeHAAMH Kko3(h(PHIHEHTOB
JUIsS OCHOBHBIX H OCOGEIX cOUeTaHHUM.

Ta6auuma 13

KosddunueHnt coveTaHuR m,
TIPH COYEeTAaBHAX Harpyaok
HanMeHOBaHRE Harpysok
OCHOBHBIX oco6nx
BuyTpennee paBnenne Bogw . . . . | 0,75(0,9) I,1
Jasaenue mnoAsSeMHBIX BOA, pacrtBopa
np!{ DeMeHTallud H CBEXeYJOXKEHHOTO Ge-
TOHA . . . . . e e e e e e 0,8 1

IIpuMeuanne 3HayeHue xo3bdHIUHUEHTA Mo, YKA3AHHOE B CKOG-
Kax, HOJXHO NPHHAMATHCA, €CJAH BeJHYAHA BHYTPEHHETO AABJEHHS BO-
Id p B krcfem? He mpepnimaer 0,15 K, H BeJHUHHBI AaBJICHHs TOJIIH
nopox Hajx TyHHejem. Ilpu 3stoM kosdduuuent yaeapHOro ormopa mno-
poan Ko, krc/em®, onpepensiercst mo popmysie

_ ]
Ko=K 100 .’

rae K — xoadduuueHT OTNOPa NOPOAH, Kre/cm3;
ra — HApPYKHRHA pajnyc 0O6/eNKH, CM

B) Ko3h¢uLHEHT yCaOBHH paGoTH m, NPHHHMAaeMHi 1O
taba. 14.
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Ta6auna 14

Kooddrunenru yenonnfl)pabe-
TH m [PR pacvere mo npe-
AQJARHHM COCTOSERAM

BHE KOHCTPYKHHA
nepeoft rpyn- | aTopoft rpyn-
Y] m

1 Berounne o6uenxn (B TOM uucie u3

HabpHar-6eToHa ¥ NpeccoBaHHOro GeroHa) 1 0,8(0,65)

2. )Keneso6etroHHHEe O0GAenKH (B TOM

YHCe NpeABapHTeJbHO-HAaNpPSIKEHHbe, U3

apMHPOBAHHOMO Ha6pHl3r-6eToHa H XKele-

30TOPKPETHHIE) . . . & « & « & o+ .

3. OMOHHHpPOBaHHHE (ABYXCJOAHHE)

o6ne/KH, COCTOSINUE H3 BHYTPEHHel CTalb-

HOR OGOJIOYKH H HapyXKHOro GeTOHHOro

KoJbLa:

a) mpH pacueTe Ha BHyTpeHHee JaB-

JIeHHe NPSMHIX Y4YacTKOB 060A0u-

KH H S/IEMEHTOB €e YCHJeHHS, a

TaKXe BOPOTHHKOB H AHadparM . 0,85 -

6) npun paciere Ha BHYTPeHHee JaB-

JIeHHe y4acTKOB 00O0JIOuKH (acoH-

HHX ugacTeft (KoJeH, pa3BHAOK,

TPORHHKOB) . . . . . . . .

B) NMPH pacueTe BCeX Y4acTKoB 0Go-

JIOUKH Ha JaBJIEHHE MOA3eMHBIX

BOZ, pacTBOpa MpH LEMEHTAOWH H

CBexeyJI0XKeHHOro GeToHa 0,75

4 KoMO6uHRpOBaHHHE (mByxcaofinbie)

o6nenKH,  cocTosilie H3 BHYTpPeHHeR

CTaNbHOA O0GOJIOYKH H HapYXKHOTO KeJe-
306eTOHHOrO KOJbA . . . . . . . . 0,9 —

INlpuMeuanue 3HaueHHss KOIQ(PHIHEHTOB, yKa3aHHHX B CKOG-
KaX, NOJXHH NPHHUMAaThCH NPH KO3 (HUHEHTe yAeJbHOTO OTIOpa MOpo-
Al Ko <<200 xrc/cM3, B mopofax, nojBepKensux cyddo3nn, Bmunenasd-
BaHHIO, a TaKXe NPH THAPOKAPOOHATHOR IEJOYHOCTH BOAHI-CPEAH Me-
nee 0,25 Mr-skB/n

8.4. Pacuer o6me/oK IO Hecymieldl CIOCOGHOCTH AOJIXKeH
NPOH3BOAUTLCA HAa BO3MOXHBIE HauboJjiee He6.naronpnﬂ'mue
OCHOBHHIe H O0COOBle COUeTaHHS PaCyeTHHIX HArpysoK C IpH-
MEeHEHHEeM pacCYeTHBIX xapaKTepnch MaTtepHaliop oGne.nox.

8.5. Pacuer 064e/0K Ha TpPEMHHOCTOAKOCTb H MO pac-
KPHITHIO TPEIHH ROJXKEH NPOM3BOXHTHCS HAa OCHOBHEHIE CO-
YeTaHHAl HOPMATHBHBIX HArpy3oK ¢ npHMeHeHHEeM HOPMAaTHB-
HBIX XapaKTePHCTHK MaTepHajoB 00Me/IOK.

8.6. Pacuer 061e/I0K rHAPOTeXHHUECKHX TYyHHeJefi Bcex
THNOB (BKJAOuYas (pacoHHHle YacTH CTa/IbHRIX 000J0Y9eK) Ha
JMo0ble coueTaHHs Harpy3oK HalJleXXHT MPOH3BOAHUTh C yue-
TOM OTIIOpa IIOPOAH.

2%

1 1,15 (1)

Q,75 —




Ipu 3aJ10’keHHH HANOPHOTO TYHHeJsl Ha Iy6HHE MeHee
TPex ero JHaMeTpoB NpHHHMaeMas BeJIHYHHA OTIOPA NOPO-
AH XOJMXHA ObiTh CHENHANBHO 0GOCHOBaHaA.

8.7. TIpu pacuere 064e/I0K HalOPHLIX TYHHeJed HA BHYT-
peHHee NlaBJIeHHe € y4eTOM BeJHUYHHH OTHOPa MOPOAH HeoO-
XONHMO, YTOGH OpHHHMaeMasl BeJIMYHHA [aBJIEeHHUd, Nepena-
BaeMOro Ha MOpony, He MpeBHIIaja Beca TOJNINY MOPOX HaX
TYHHeJIeM.

Heo6xonuMocTs yuera otmopa NOpORH MpH HecoGMIoNe-
HHH 3TOTC YCJIOBHSA, a TaKXKe NPH PACNOJOXKEHHH HANOPHOTO
TYHHeJISl BOMIM3H CKJIOHA NO/XKHA GHITH CHElHaJbHO 060CHO-
BaHa.

8.8. Pacuern o6neniok TyHHesaell Ha Jio6ble HarpysKkH
IpH pa3HBIX XapaKTePHCTHKAX MOPOX TNO KOHTYPY OGHENKH
IOJIKHH NPOH3BOAMTHLCH METOLAMH CTPOHTEJNBHOA MeXaHH-
KH (CM. IDHJIOKEHHE) M MOTYT BBINOJHSATHCA HA 3JEKTPOH-
HO-BHIUHCJHTEJbHBIX MaimnHax (DBM) c¢ npumeHeHHeM
CTaHIAPTHHIX NPOTPaMM.

8.9. TonyckaeMbie BeJIMYHHBI PaCKPHITHS TPELIMH HS yC-
JIOBHS NOJrOBeyHOCTH 6eTOHa M COXPaHHOCTH apMaTypHl o6-
IeJOK TyHHeJqefi I Kjmacca HOJNKHB TNPHHHMAaThC N0
Tabu. 15. TaGauna 18

JlomyckaesMue BeHUAEK PACKDHTHS TPCHIHH, MM, NS YCJIOBHN

Ge: COXPSHHOCTH 3PMATYDH NIPY

Tpurmear | ot aemimsoes| CAPIOS KORICRT SRR 3o

Hanopa BozM BOJH, MT-SKB/X Bos C1’ m SOy, mrla
H

038 | v | 2 [Z3E|mos0| 100 | 20 |“Bes

Ho & 0,1 fo0,1810,35/0,5 (0,5} 0,41]035]| 0,3

50 0,07|0,15}0,320,45{ 0,5 | 0,4 |0,35] 0,3

300 0,060,12/0,28/0,4 | 0,4]0,3{0,2] 0,2

NMpameuanne Tpannest nanmopa B o6nenxax NPHHHMAETCH NpH
ko3(duunenTax GHALTPALHA HOPOAH:
a) ke<<10-5 cM/c Ta=1,
000 p - Hn

1
6) ky==10—* cu/c — no dopmyue ln:T ’

rie p— BHyTpPeHHee JaBJIEHHE BOXH, Krc/cM?2,

Hy — Hanop nofi3eMHHX BOJ, CM;

ho6 — TONMHBA OOAEKH, CM;

B) B nuTepBane 10-5>ky>10~* cm/c penuunna In onpenenser-
cfl 10 HHTePHOJANLHAH.

HOns ryunenedi 11, III u IV knaccoB nomyckaeMble BesH-
YHHB PACKPHITHA TPemHH NPHHHMAIOTCH COOTBETCTBEHHO B
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1,3; 1,6 u 2 pa3za GoabmuMH, yeM 3HayeHHs, NPUBEJEHHHE B
Ta6i. 15, Ho He Gonee 0,5 MM.

8.10. Ilpu pacuere GeTOHHHIX H XKeJAe306eTOHHHX o6ne-
JIOK NO NepBOH I'pynne NpeleJbHEIX COCTOSHHE MONYJb yo-
pyrocte Getona o6xenku Eg HONXKeH NPUHUMATHCA B COOT-
BETCTBHH C TPeGOBaHHAMH CTPOHTEJbHLIX HOPM H NPABHJI HA
NPOEKTHPOBaHHE GETOHHHIX W JKeNe300ETOHHHX KOHCTPYK-
IHf THAPOTEXHHYECKHX COOPYKeHHH, a IIPH pacueTe 1o BTO-
poi rpynne npeAenbHBIX COCTOSHHA — paBHHIM 0,7 Eg.

8.11. B pacuerax 06men0K TyHHeseH OTHOP NOPOAH Xa-
pakTepHayercss Ko3((HIHEHTOM yIEJbHOTO OTIOpa ROPORHI
Ko nau Monyaem medopmanuu nopoxs Ep u xosbduuunen-
TOM nonepeyHofi gedopMauun vy (koaddununent Ilyaccona)
C YUeTOM NMOBHIIEHHS 3THX XapaKTePHCTHK B ClIydae HCKYC-
CTBEHHOT'O 3aKpPEIVIEHHS NOPOJ, OKPYKAIOUIUX TYHHE/b.

Jna HanopHHIX TyHHenel KpyroBo# ¢opmm, pacrnono-
JKEHHbIX B OXHOPOXHBEIX H30TPONHBIX IIOPOIAX, 3aBHCHMOCTh
mexny En, Ko u vn onpefieasiercst hopMmyon

En=100 Ko (1 ¥ vp). (12)

8.12. Ilpu pacuere ruapoTexHAYecKuX TyHHedehk I m 11
KJaaccos nedopMaTHBHEE XapaktepHCTHKA NOPOX Enuiu Ko
LOJIXKHBL ONPEeNAThCA HA XapaKTepHHIX WHXKEHePHO-reono-
THYECKHX yYacCTKax IO JaHHHIM HATYPHHX MHCCJeNOBaHHH,
BHIIOJHSEMBIX METOJaMH: HATIOPHEIX BHIPAGOTOK; HMITAMIOB;
CefCMOaKyCTHIECKHMH H IIPeCCHOMEeTPHYSCKHMH.

Has ryanenedt 111 u IV knaccor HapneXuT mpepycMar-
pUBaTh HATypHHEE HCCIEJOBAaHHA CefiCMOAKYCTHUECKAMH H
HIPECCHOMETPHIECKUMH METORAMH, IIPH 3TOM AOMYCK2RTCH
UCIOJb30BAHNE aHANOrOB.

8.13. as npepsapu-
TeJbHBIX DacyeToB 3Ha-
yenus Ko3hGHUHSHTOB ‘
yreabioro ormopa Ko M0 /
IJS TPEUHHOBATHX MO-  /200|—-| -+ —F -
poX nomycKaeTcs ompe-
geaste mo rpabmky 000
pHC. 2 HJAH TIO aHAJOTaM. g

Ky keciem®
160!

600 t———
Puc. 2. Tpaduk  3aBHCH- | /
MOCTH kosp¢unmenra 400 e
yneastoro ornopa Ko, or ’ '
Ko3h(HIMEHTA  KpenocTH Wy—-— T*+_
nopons fxp ANA  TpeIH- R \
HOBATHIX NOPOJ Y7 46§ 017 M Sy

28



Mpumenanne B cnaborpewunosatuix nopoaax ¢ fxp<<10 3ua.
uenuﬂ%l(.,, noJyueHHble MO Tpaduky prC. 2, HeOGXONHMO YBeJBIHBAThH
Ha 30%.

8.14. B pacuerax o6pesiok TyHHeJel IOJKHA YYRTHBATb-
csl cCOBMeCTHast paboTa apoyHOH KpenH ¢ 006/1eJIKOf.

8.15. Ipu HasHaueHUH pacCUeTHOH CXeMbl OGHENKH TyH-
HeJsl JIOJXKHA YYHTHIBaThesl NOCJEROBaTeIbHOCTb BO3BeJe-
HHs 00JeJIKH.

8.16. B Tex cayuasx, KOrfa B IVIaHe pacrmojaraercs He-
CKOJIbKO MapaJule/ibHLIX TyHHeJleH, B pacyeTe Ha IPOYHOCTb
JMOMXKHO YYHTHIBaTbCS B3aHMHOE BJIMSTHHE COCEIHHX TYHHe-
Jeft.

8.17. Pacuer GeTOHHHIX H XeJie306eTOHHEIX 0GHENO0K TYH-
HeJlefl Ha TeMnepaTypHble BO3LEACTBHSI ClefyeT NMPOH3BO-
JMTH MPH pacueTHOM pasHOCTH TeMuepaTyp Gouee 30°C.

9. OBIIHE KOHCTPYKTHBHBIE TPEBOBAHHUA

9.1. IIpn NpOeKTHPOBAHHM THAPOTEXHHYECKHX TYHHelHefl
JIOJIXKHA MpPefyCMaTPHBATbCH BO3MOXKHOCTb OIOPOXKHEHHS
TyHHeJIell Ha BCeM NPOTSXKEeHHHA JJIi OCMOTPa H PEMOHTa.

B orpmenbHBIX ciyyasx HONyCKaeTcss He TNpefyCMaTpH-
BaTh ONOPOXKHEHHe HayaJbHBIX y4acTKOB TYyHHeJeH Jo0 3a-
TBOPOB, IPH 5TOM AJHHA 3THX YYaCTKOB HOJKHA OHTb MH-
HHUMaAbHOH.

9.2. B BojONpHEMHHKE NOJABOASIIETO TYHHeJS NOJKHBI
NpeAyCMaTPHBATBLCA YCTPORCTBA, HCK/IIOYAWOIIKE NONAJaHue
B TYHHeJlb NOCTOPOHHHX NpPEAMETOB, KOTOpHE MOTYT IpHBe-
CTH K IOBPEXKIEHHIQ er0 KOHCTPYKIHH.

9.3. IIpn npoeKTHPOBAaHHWM THAPOTEXHHUECKHX TYHHeNel
JOJIXKHBI TIPeRyCMaTPHBATLCA BO3AYXONMOABOASAIINE YCTPOil-
CTBa AJA NMPEAOTBPAIIEHHs BO3MOXKHOrO 06Pa30BaHHsS BaKy-
yMa B TYHHeJIe.

9.4. MunEMaNbHBE TOJNIWMHE OGHENIOK THAPOTEXHHYe-
CKHX TYHHeJIeH JOJIKHEI IPHHAMAThCS

ZJ15 MOHOJHTHBIX GETOHHBIX H XKeJ1e306eTOHHEIX

c OJHOpAAHON apMmartypohr . . . .. . . 20cm
JUIT MOHOJHTHBIX me;xeaoﬁewnnux ¢ :myxpﬂ;1~
HO#i apMmartypoR . . . . . . . . . 25 ¢cm
Aas C6OPHBIX . . . . . . .. . . . . . 12cm
U3 HaGpH3r-GeToHa:
HECYIIHX . . . . +. . . . « « . . . 10 cMm
BLIpaBHHBAWOIIHX . . . . . . . . . bewm
H3 Xejne3oTopkKpera . . . . . . . . . DcM
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9.5. MunuMa/bHHE NPOUEHTH APMHPOBAHHA HeTpELH-
HQGTOMKHX Ke/N€300eTOHHHX 06/1e/IOK HANOPHHX TyHHeJeh
ONpeAeNsIOTCS H3 YCIOBHS OFpaHHYEHHN BeNHYHHHI PACKphI-
THA TPemlHH MaKCHMAaJbHLHIMH HONYyCKaeMHMH 3HAUYCHHAMH
(cM. Taba. 15).

Insi TpemuHOCTOAKAX 0GAENOK HANOPHHX TYHHeJIeR MH-
HHMaJIbHbIe NPOUEHTH apMUPOBAHHA NOJXKHH NPHHAMATbCA
He menee 0,3% mis mopon ¢ fup<<4 u 0,15% mas nopox ¢
fep=>4.

[Ipu npoekTHpoBaHHH Ge3HAaNOPHWX TyHHeJaefi MHHH-
MaJIbHEIA MPONEHT aPMHPOBAHMS HE OrPaHHYHBAETCS.

Illpameuanue [lponeAT apMHpOBaHHS KEJIC30TOPKPETHHX 060-
JI0UeK JIOMKeH NpHHEMaThCA He HHXe 1

9.6. MunnMasbHas TOMIHHA 3ALMTHOrO CJIOSA IS pa-
Gouefi apMaTypH MOHOJHTHBIX KeJNe306eTOHHHX O6IeNI0oK
HoJIMHA Ha3Ha4YaThbes Mo TabJ. 16.

Ta6banna 16

MusEManbuse TOJNIKAN 3a-
IMHTHOrO CJjI0si GeToHa, CM,
npH BojAe-CpeRe

Toamuna o6feskn, M

BearpeccHBHOft| arpeccmBHof

Ho 0,3 3 4
Or 0,3 10 0,5 4 5
Boaee 0,5 5 6

Mpamewanus: 1. Tomuuna samurHOro cj0s GTOHA AAA IKECT-
Koft apMaTypH ROJIKHA GHTh He MeHee 5 CM.

2. TonmueHa SaUIATHOTO CROS TOPKpeTa [l apMaTypH XKese30Top-
KpPeTHHX 060/109eK JNO/MXKHA OGHTh He MeHee xHaMeTpa pabouedi apma-
TYpH, HO He MeHee 2 CM B HearpeCcCHBHON BOJe-Cpefie H 3 OM —B
arpeccHBHOM.

3. lnst cGOpHHX OGHENOK JOMYCKaeTCA yMeHbllleHHe TOJUIHHH 3a-
ILATHOrO CJIOA Ha 1 CM 7O CPaBHEHHIO ¢ BeJHYHHAMH, NPHBEXCHHHMH B
Tabanue.

4. TomuuHa SalHTHOrO cJ0s OeTOHA AJIst pacHpefielHTeNbHOA ap-
MaTypH npHHHMaeTcs Ha | cM MeHbiue, ueM fsisi paGouefi apMaTypH.

5 ArpeccHBHOCTb BOAHI-CPeHl YCTaHaBJHBaeTCs B COOTBETCTBHH ¢
HHCTPYKIHe& NO ONpeleNieHHI0 NPH3HAKOB H HOPM ATPecCHBHOCTH BOZXH-
cpenH NI Kene306eTOHHHX ¥ GETOHHHX KOHCTPYKIMA, yrBepXaeHHON
TFoccrpoem CCCP




ITPHIOKEHHE
PACYMET OBAEJIOK TYHHEJIER

A. Pacuer 06aenoxk NPOHSBOJLHOIO OYEPTAHAN

Pacuer o6nes0K NPOH3BONLHOIO OYEpPTaHMS Ha JIOGHE BHeIIRHEe H
BHYTPCHHHE HArPYSKH HAH EX COYETAHHA NPH H3MEHAIOIIHXCR 10 KOHTY-
py AehOpMATHBHHIX XapaxTepHCTHK WOPOX NPOHSBOAHTCH MeToxaMH
CTPOHMTENbHOA MeXaHHKH HJIH ADYTHMH MeTOXAaMH H MOXKET BHINOMHATH-
¢l c MIPHMEHERHEeM CTaHAapTHHX nporpaMM Ha SBM.

Pacuer ofnenox TysHenefi na JelicrBHe wambozee yeGIaronpHATHHX
COueTAHHA HarpysoX BHIIOJHSETCHA B COOTBETCTBHH C TPEGOBaHHSIMH
nn. 84 u 85; npn oToM clrokenBe SNIOp YCHARA OT OTAGABHHX HaRPYSOK
JJISL IONY9eHAS CYMMapHOft sMIODH He JOmYCKaeTcs.

Ipu cocTasneHrE pacueTHOR CXeMH KpHBOJMHefiHas och OOJe/KH
3aMenseTcs JOMaHOf, a OTNOp WMOPORH — PEaXUHAMH OTHEALHBIX YHDY-
FHX ONOp, KOTOpHEe TNpHHA-

MaloTCH N0 OCH OGAENKH U B LTTTTTTTT
MecTax ee nepeaoMa (puc 3)

A

Hdna o6peniok  Kpyrosoro
OYepTaHHs NPH NOCTOAHHOM
OTHOpe MOPOAL IO NepHMeT-
py obaenxH BenwiHHa X03(-
dunnenta ornopa K nonx-
Ha NPHHAMATbCcs B COOTBET-
CTBHH C TpeGOBaHHAMH 1IpH-
MeuaHHs K Tabn 13.

Ilpx pacuere  o6menoK
Ge3sHaNOpHHIX TYHHE/EH Ha
BCe BHAH Harpysox H Ha-
MOPHHIX TYHHeJae# TOJbKO Ha
BHEIIHHE Harpyskd no fep-
Bofi H BTOpOR rpynnaM npe-
JI&IbHHX COCTOSIHHM, a  Tak-
Xe 06NeNnoK HaNOPHHX TYH- UTTTTITII T3¢
Helefi NO TPEIHHOCTONKOCTH
npE ACACTBHH  BRYTPEHHEro
AaBAEHHS  BORH  JIOJIKHA
YUMTHBAaTbCA JKECTKOCTh Oe-
TOHHONO CedeHHs.

Ipr pacuere o6aenoK Ha
MOPHWX TYHHeJeR no Neproi
rpynne npeesbHHx COCTos-
Huf Ha peficTBHE BHYTpeHHe-

et _,4
ro AaBJEeHHA BOAH  AOMXKHA ~ —’*aﬁ
LR

?ogg‘;;:ac:y [‘,I'OJILKO xKecT- T}gj’g’;j ;’ ! ? ]
- 1
Pacuetl 06aenok GesHa- 3. >
NOPHHX TYHHeJefl 1o nepBoi B +/rgs
rpynme npeNeNbHHX  COCTO-

B cayuae, xoraa o6pa- Puc, 3, PacueTHHe cxeMu o6xenox
SOBaHHE TPEIIHH AONYCTHMO, TYHHeNCHK

LITITTTTTT}

LITTTITTTT T3~

T3,

LT TTIT]

UTITTT T




a TOJUIHHA OGNEJKH NpeBbiliaeT MHHHMaJbHYIO (cM. n 9.4), nonyckaetcs
BHINOJHATL C YyIeTOM 00pa30oBaHHS MJACTHYECKHX IIAaDHHPOB B objeJKe
TYHHeJeH.

Pacuer ceuenuii o6aesok AOAXKEH BHINOJHATLCA NO  OOGIIECOIO3HBIM
CTPOHTEJIbHEIM HODMaM H TpaBHJAM TIPOEKTHPOBaHHS GETOHHBIX H KeJje-
300ETOHHBIX KOHCTPYKNHH IMAPOTEXHHYSCKEX COOPYMXeHHH.

B. Pacuer o6nenoKk KpyroBoro ouepranHs

I. PACYET HA TNPOYHOCTb JKEJIE3OBETOHHOHM OBJXEJIKH
H )XEJIE3OTOPKPETHOM OBOJIOUKH
U JKEJIE3OBETOHHOM OBJEJIKH
C BHYTPEHHEWN CTAJIbHOV OBOJIOUKOH
IT ‘¥ JENCTBUU BHYTPEHHEI'O JJABJIEHHUS BOJbI

Mnomans cevenns paGouehs apMmatypH Fa, cM? Ha 1 ¢M AJHHH TYH-
HeJIf, IPH COOJIIONEHHH yCA0BHS

100 Kory Rammy,
H > 13
o = raYuEa (13)
onpeaensercs mo GopMyie
__prs __M_ 100 Ko rp (14)
® Rammy Ry E,
Tlpn secobmonenun ycionus (13) —no dpopmyae
HI
Fa=.£L___R_.Y"_,rL_ (15)
Rammyg Rs Rg m mye

B dopmyaax (13)—(15):
p — pacueTHOe BHyTpeHHee JaBJeHHE BOMH ¢ YYeTOM THAPaBJH-
YeCKOTO yHapa, Kre/cM?;
H' — paccrosiiue OT Ie/ibIlH CBOAZ TYHHENS [0 NOBEDXHOCTH 3€M-
JH, CM;
Ry u Ea — pacueTHOe CONPOTHBJIEHHE apuaTypH Ha pACTSKCHHE H M-
JAyJb YOPYTOCTH apMaTypHl, Krc/cM2;
Fo — nnowanp ceueHus craibHOi 0GOJNOYKH, cM? Ha 1 oM AAHHH
TYHHEJS;
R — pacueTHoe cONpOTHBJIeHHE CTaJbHOA 0060M0UKH, NPEHEMaEMOE
no ta6a. 5,
Yo — 06beMHBIA BeC TIOPOAH!, Krc/emd,
Mpumeuanne Ilo dopmysam (14) u (156) Takxke Komyckaercs
PacCuUHTHBATH KeJNe306eTOHHhHe KOHCTPYKIHH DPa3BHJIOK TyHHened co
CTaJbHON 06O0JOUKOH.

II. PACHET HA NPOYHOCTb U YCTOMYUBOCTH
KOMBHHHUPOBAHHOM OBJEJIKH CO CTAJIbHOM
OBOJIOUKOH
U HAPY)XHbBIM BETOHHbLIM KOJIBLIOM

I TlpoBepka npowHOCTH CTanbHOW OGOJOUYKH UPOH3BOAMTCHA mo Bop-
Myae S
o=V 02— 0.0+ oI<Ry, (16)



ApH 9TOM JOJNXKHb COGMOAATHCH YCIOBHS: Ox<<R; M 0, <R,
TIe Ox H Oz — HOPMaJbHLie HANPSIKOHUSN COOTBETCTBEHHQ B NOIEpPeuHHIX
H NPONGALHBIX CEYEHHAX OOONOUKH, KrcjcM?;
R, — pacuersoe conpoTHBIeHHE, NPHHAMAEMOE MPH pacueTax Ha
BHYTpeHHee HaBJieHHe paBHHIM mmtcRp, a npH pacweTax
H2 HapyKHOE AaBjeHne — mmcR;
Rp H R — pacueTubie COMpPOTHBJAGHHS  CTa/iM, NpHHMMAeMhble 1O
taba. 5;
me B m — KoypduiHeHTsl, npuHuMaeMble no Tadn 13 u 14.
2. HopManbaoe HanpAxkenwe B MPOAOABLHLIX CEUCHHSX '060JIOYKH OT
BHYTPEHHErO NaBJEHHST BOAM OTpPEANSeTON:
a) TpH HAaJMHYKY OTHOPA NOPOALI — IO POPMYJie

pr+1009 K,
T 84-4,33.1075/K]

rle p -~ pacyeTHIe BHYTDEHHEE NABJeHHe BOAL C YUYeTOM TIBApaBIHYE-
CKOro ynapa, krcf/em?;
r —cpeaunii paguyc oBONOUKH, €M;
8§ — TonniAHA cTaAbHOR 06ONOUKH, CM;
\ — pacueTHbli pafHaNbHBI} 3a30p MEXAY CTaAbHOA 060/0vKOfi H
i 6eToHOM, CM;
K, — npusenenuuii ko3pUIHEHT yieJHHOro OTNOPa TOPOXH, Kre/cu®,
T PHBEM aeMBIH:

npr Ko ln f"—<100 panasm Ko;

{an

Oz

mpu Ko In %} 100 — mo dopmyse
. 1

= , 18
om0 T 1 o
EG r Ko
TAe ry — HADYXHEH papuyc GeTOHHOro KOMBLA, CM;
Eg — Monyab ynpyrocty Gerona, wre/cm?;
—~7pr
6) Tipu OTCYTCTBHE OTIOPAa MOPOAH HJH TIPH —:_E->4,33-10 Es —
no QopMyne
pr
Oy =—, 19
=g (19)
Pacuernnifi panrajbubifi 3a30p ) onpegensiercs no dpopmyme
¥ =Y+ P2+ ¥s, (20)
rae

Y1, P2 ¥ Ps —COCTABJARIOUIHE PARHANLHOTO 3a30pa COOTBETCTBEHHO OT
TEMIICPATYPHHX BOSACHCTBHM, ycanku GeTOHA W NOA3YYECTH HOPONEH], CM
TemneparypHas coCTaBAfOIlast 33a30pa ONPEJEAAETCH 1Q dopmyne

$1=16.6-107° r(F, — 1,0, (@
3



rae Iﬂ-—— f#ap0OJbIIas TEMIEPATypa B TYHHeJe NPH 3amOJHATENAbHOH ue-
MEHTalHH;
£3 ;n — HaHMEHLIIAS TEMTEPAaTYpa BOLH HJIA BO3NYXa B TYHHeJe.

CocraBadiolHe 3a30pa OT Ycaaxn GeToHa YPg M MOVI3YHecTH HOPOXHI
Ps, onpefeiseMHe U0 JAHHHM WOCAENOBAHHA, YUHTHBAIOTCS TOJLKO TIPH
pacyete Ha ocoGHE COMETaHHSA HaTPY3OK.

Jns npenBapHTENLHHX PacueToOB AONYCKAETCH IPHHAMATH

$=310""r. 22)
3 HopMaibHOe HanpsiKeHHe B NPONOJBHHX CeYeHHAX OGOJOUKH OT
HapyXHONO N1aBJeHAS onpeneasercs 1o dopmyse
r

Or=Pa 5 - (23)

rlie ps — pacueTHOe HapyXKHOe XaBJeHHe, Knc/cM2,
Hopmanbubie HanpsiKeNHs B TONEPEUHMX CedeHRAX 000M0UKR
OmpeReNIoTC:
OT TeMnepaTypHHIX BO3AeACTBHA — 1o dopMyne

Op1=—125,2Tp, 24)
rae 7';—— pacueTHLIfi Mepenay TeMnepaTyp;
OT CTeCHeHHs nonepeyHol Aedopmaunuu — 1o dopmye
0,2=0,30,. (25)

5. MecriHe HanpAXKeHHs, BOSHAKAIONUINE B CTANLHOA 0G0I0UKE Y pe-
Gep JXeCTKOCTH, a TakXe B MECTax TNepesoMa, o0pasylonlHX WOf YTJIOM
He Gonee 10°, B pacuere He yIHTHBAIOTCA

6 [IpoBepxa ycTofuHBOCTH CTaJbHON OGOJOYKH (¥pH NeficTBHE Ha-
PYXHOT'O JaBJEHHA IPOH3BOJAHTCS O popMyse

Pa<mmepxp§, (26)

rae pxp — KPHTHIECKOE HAPYXHOE JNaBJEHHE, Krc/cM?;
& — xosddbunuent, npunaMaemuit mo raba. 17.

TaGnuna 17
p_r
Kp
—6 6,., 0,5 0,75 1 1,8 2 2,6
3 1 0,9 0,8 0,6 0,5 0,4

do;
Zien TEeKydecTH CTajH OPH pacTsXkenuH, krc/cm?), Gombmux 2,5, BenH-
O

r

MNMpumeuanne. Ilpn sHauenHsax (0r — HOpMaTHBHHA mpe-

9HHA PrpE=

Ji
[Ipn OTCYTCTBHH KOJIEX JKECTKOCTH H IDH >y >2 (I— paccrosnne
MeX1y KONKIAMHE) KPETHUECKOE JaBJCHHEE OmpeReaAterTcd mo pac. 4.
4



Puc. 4. I'pagux 3aBucaMocrn XPHTHYC-p fac/oy?
CKOrO0 HAapyXHOTO JaBJeHHst Pxp OT 4

rf8 3t
0 ——\
s\
\ 6, 2400n2c/n”
20 e T
sl L\
" Q:&
5 \

\\\

&, ~3600retlcn
b

g g 0 fa 200 rfd

ITpa nanmanu xonew XecTKOCTH KPHTHYECKOE HaBJEHHE OMWpEASAsET-
cq 1o opMysnaM:

pu o,s<~f——<2

3
3 3\2
Prp = 0,92 E(T) (_r") H @n
npa —f; <0,5
[é 1 4\ - 2
Pyp = T—— [ﬁ? 40,0913 (7—) n® (1 + —17)]' (28)

=~s\3
THe N=l+(§:-ir);

n— wncao BoMm, o6pasylomuxc NpR CMATHH 060JOUKH, mOXAGHDae-
Moe TakuM o0pasoM, 9TOGH NOJY4HTD MHHHMAJLHOE 3HAYEHHe

Pup.
7. Hecymasn cnocoGHOCTL KoJell XKeCTKOCTH NpH AeHCTBHM HapyX-
HOro NaBJieHHA BOJH onpejeasercs Mo dopMyse

palr . 30Ehy 1 0
memF ”® 13 amm—l1 (0’lf+rF+“mm°‘l’)<R’ (29)

rae F—cymMmapuas naomazp ceueHHA KOJblla XKECTKOCTH M OOGOJOUKH
Ha gapde [, cM2,
hp — BHICOTA KOJIBIla KECTKOCTH, CM;
I — moMenT HHEPUHA CeYeHMS KOABLIA KEeCTKOCTs OTHOCHTEJBHO OCH,
COBNAKAIOLIEA ¢ HADYXHON MOBEPXHOCTHIO OGOJ0UKH, CMY;
[ —navambHoe oTCTynMeHHe pajHYCa KOJBIA KECTKOCTH OT Teope-
THYECKOTO, NpEHAMaeMoe pasuuM 0,0025 r;
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a — gox(xpuument, onpefenseMui no dopuyse
a— El
N palrs ’

111 PACHET BETOHHbBIX W )KEJIEBOBETOHHbBIX OBJIEJIOK,
A TAK)XE JKEJIESOTOPKPETHBIX OBOJIOYEK
HA TPEIMHOCTOMKOCTD
NMPU JEMCTBHUU BHYTPEHHEI'O JABJIEHHUA BOJIbI

Tompuua o6AeNKH HAM OGOJIOYKH ROJAKHA OMPENENATHCA B NOPOAAX
npu Ko <<200 krc/cm® o popMyae

I P 100 Ko)
= - » (30)
oo 14p 300 (mm“ R; Ees

P

rHe p® — HOPMATHBHOE BHYTPEHHEE JaB/jeHHE BOAM, Krc/cM?
Eos — MORyNp yOpyrocTH MaTepHana OGAENKH HAH OOOIOUKH, Npu-
HEMaeMblili 1as GeTona ¥ XejesobeToHa Mo ykasauuam . 8 10,
a Ias TOpPKpera H HaGpHar-GeroHa MO yKasaHHsiM m. 3.3;
Rg—- HODMATHBHOE CONPOTHBJICHHE MaTepHaJa o6feJKA HIH 060104-

KH Ha pacTHXeHHe, NMpHHAMaeMoe I GeTOHHHIX M XKeJje3ole-
TOHHBIX OGHENOK N0 YKa3aHHsM HOPM Ha TIpOEKTHDeBaHHe Ge-
TOHHBHIX H JKeJIe306eTDHHRIX KOHCTPYKUHA THADPOTEXHHYECKHX
COODYIKEHH#, a A TOPKpeTa M HaGpHBr-Gerowa mo Tabu. 3;
M — ko3 pANHEHT apMHDOBAHHS CEYCHHS.
Tonmuny oGnenk# TysHeNs B CHaGOTPEMHOBATHX NOPOKAX NpPH
Ko>>200 xrc/cm® cnenyer onpenensith no popmyJie

hog = re (" — lggoKo €) , (31)
e RS (1 +u —RT) +100 Koe
P

e &= 0,25-107° mmy. RS 1g (0,5 Ko +10).

1V PACYET BEJIMMUHDbI PACKPbLITHS TPENIVH B OBJEJIKAX
ITPH JENCTBHUH BHYTPEHHETO JABJIEHMSI BOIbI

| Beanuuna DacKpHTHS TpeUiBs ar, OM, B Gerounofi ofxenxe Ha-
TNOPHOro TYHHEJS, IPOEKTHPYEMOTO Il ONOPOAHHX TDEIIHHOBATHX NO-
POXL HAH MPYTHX NOPOJ, YKPEIJIEHHBIX NEMeHTanwued, JoaXHa ompeae-
JAThCS o dopMmyJie
H

p
a, =Cy Ky’ (32)
rae xoshduunent
P
¢y =0,28 46,25 X, <1
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2. BeaHuRAa PacKpHTHS TpempH B xene300eTonnoR 061esxe HAmMIp-
HOrO TYHHENA, MPOSKTRPYEMOrOo &As JMIOGHX EHKEHEDHO-TEONOTHIECKHX
ycaoBHi#l, NOJXKHA ONpefensThes no hopuyne

Gy —O
AR L )
a
TAe Ga — HalPAXKEHHe B apMaType, Krc/cu?, ompeXensemoe o dopayae
Phry
Og = 100 Korg ° (39)
Fo—72

E,

Omaw —HaYajibHO€ pACTArHBalOUlee HampsyKeHHe B apMaTtype; Aas oG-
NeJIOK, HAXONAUIKXCH BO BJAAXKHOA MOPOAE, ROMYyCKaeTcs NpH-
HHMaTb Orax==200 xrc/cM?;

E, — Moxysb ynpyroctd apMarypH, Krc/cM?;

Pa ~— Kk03bbHIEEHT, yunTHBalOmMHE pabory pacTaHyToro GeToma
MeXjy TPeIlHHAaMH, MDHHHMaeMHfl 70 HOPMAM HA NpPOEKTHPO-
BaHHe GETOHHHX B XeJe300eTOHHHX KOHCTPYKUHE ruaporex-
HHYECKHX COOPYXKEHHI;

8¢ — cpenuan ocrarounas nedopmanus GeToHa MeXIy TpellHHAMH
TPR PACTAXKEHHH, KOTOPYIO JONYCKAETCH NPHHEMATH paBHOR

t) b

Iy — paccrosiHHe MeXNly TpelllmHaMu B objeJnKe, CM; B OXHOPOIHHX
nopoAax mpm MoGOM Xo3pduiuHeHTe apMHPOBaHHS, a B HEOR-
HODOXHHX NOPORAxX ¢ fxp<<4 npu p>0,02 paccrosune mexny

TpewunaMu B obnenxe Iy = ‘I;; B HEOXHOPORHHX NOpOAaAXx,
YKpenneHHHx meMentanuef;, npu p<<002 suavenne Ir=
= 1,5 B-: _4';:

Br — ko3unHEEHT, 3aBcAmMMA OT BHAA apMaTYpH: AJA FAafKHX
%Tepxg,’gﬁ Br=1, nas crepxkuell nepHommueckoro npodnas
T ’

d — nAaMeTp apMaTypH, CM;

Fa — nnomann cedenns apMaTypH, cM2? Ha | ¢M AJMHHH TynHeNs

BeanuHHB DACKPHTHS TPEllHH @y, ONpENeNeHHHle 17O (HopMyJam
(32), (335), He HOVIKHH NDEBLULIATh AONYCKaeMHX 3Hauyenufl, yKa3aHHHIX
B Taba 1

V. PACUET BEJIMUWHbI OUJIbTPAIIUOHHOI'O PACXOIA
BOJIbI Y3 HATIOPHOT'O TYHHEJS

BesnunHa QEALTPAUHOHHONO PACXOR3 BOAH JI/C-CM H3 HATMOPHOTO
TyHHeas onpepesercs no dpopmyse

Q=73 T S&% (35)
———— + —
kene © ky®
rie kr — Ko3(pOdHUHERT BOLONPOHALAEMOCTR TpemnH B ofneake (pacxon
a7



BOAH, cM3, uepe3 | cM TpeMHH NpH rpajHeHTe Hamopa pae-
HoM 1) onpenensiercs no ¢popMyae

ke = 100063 (ar, em); (36)
nr: — KO/MHYECTBO TPEWIHH B 06Ae]Ke, onpeneasemoe no dopMymaM:
ans GeToHHoH ny =0,0628ry; (37
2xr
Ias xKene3o6eTOHHOA ny= / X, (38)
?

re— HapyXHufi pagnyc o6GNeNKH, CM;

ky — xoadhdunuerT GHABTPANHMH TIOPONEH, CM/C;

® — monyan GopMH, XapaKTepH3YIOWHA reoMeTpHYECKOE COOTHOIIe-
HYWe MeXNY 3JEeMEHTaMH 30HH (HALTPauUHH, ONpenesseMblfi 1o
dopmynaM: npu 1. <35

1

D= H (39)
1 Ro Ry
— In 0,5In ———
ne 0,5a + s+ Ro
npH ny=>35
2
o= —RL. (40)
In -2
rs

3necb Ry — panuyc obaacTn GUALTDAIME, MPHHAMAeMHBIA MPH OTCYTCT-
BHH HOCNENOBAaHMA DAaBHHIM XBONHOA ruy6GHHE 3aj0MeHHS

TYHHeJS, CM;
Ro — pagnyc BausHHMS OTAENbHON TPEWlHHH B OGjeNKe, MpRHAMA-

eMbifi paBHEIM

Ro=2ry sin H

x
2n,
Q}°" — nonyckaemas BeamumHa (HALTPALUHOHHOTO Pacxofia BOAH,
NpPHHMMaeMas TO TeXHWKO-5KOHOMHUECKHM  DAacueTaM:

LAsi TMPENBapRTENbHBIX PACueTOB  ROTMYcKaeTcs npuuEMath QFT =
=0,3—0,5 a/c na 1000 M2 nosepxHOCTH TyHHENs HA Kaxnaule 10 M BHYT-
PeHHero NaBjeHHs TpH HAanope B TyHHese Gonee 100 M n Qg"" =1 afc—

IpH Hanopax menee 100 m
Pacuer seanuuner GHABTPAOUOHHOTO pacxona BOXH H3 TYHHEIS,
npoxoasiiero B nopoxax ¢ ky<<10-% cm/c, nonyckaercs BHMOMNATL Ges

ydeTa TRIPaBAHYECKON0 CONDOTHBAEHHA OGHENKH, T. € o =0; B no-
T

ponax ¢ kxodpdunmentoM OGHALTPaNHH, HaXoAAUIAMCA B Npeaeaax
10—-5<<ky<<10—* cm/c, B pacueTax JOMKHO YUHTHIBATHCH COMPOTHBIGHHE
TOPOAH H o6penxu duabTpauuy, B nopsaax ¢ ke=10-¢ cm/c B pacue-

Tax AONMYCKAaeTCH HE YUHTHIBATb CONPOTHBJICHHE MODONLI (bHJIpraIIKH, TO

ecTb =0, npu 3T0M 2: <02 MM.

ky®
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Pacuer pennunim ¢$AAbTPALMOHHOrO pacxoia BOAH B chyuae, KOrAa
ke=10"%, Qp>QF™ u runpoxapGomaruol weaowiocTH BouH Gorxee
0,8 Mr-9KB/a, HanAeXAT NPOESBOAYTb NpH [x<<100 ¢ yueToM camoymwioT-
HEHHS TPEIHH B oGaesKe TyHHEJI.

Bpems, HeoGxouMoe AAS CHHXKEHHS Ko3(QHIEeHTa BOXONPOHHIEE-

MOCPY TPRUIHH OGReAKH kr N0 3HAYEHHS K., NPH KOTOPOM (HALTPANHOH-
HHA PacXOX H3 TymHeas CTaHOBHTCA pasubiM Q}*", momyckaercs ompe-
neastb M0 rpaduky (pac. 5).

110 s
6
%7
N 2
% 6 X ::
™~ 4
Y
=117
sS4 =
Puc. 5. Pacuernme kpu- § 7 %
BHE CAMOYIVIOTHEHHS Tpe- "y g Py
mun B Getone (mmdpamm S ; an'w)
Y KpHBHX  0603HaueHH S 4 IAARN ~>
BEJIHUHHEL packpurtast 'y 2 BONNNg> P
TPeLIH B MM) $ IR
SY% AN 2 S,
3 NN
S 7-10° NS
B 5 SIS, —
'§ Y NN S \‘
S 2 N N
S 70 A

7 gi 1 15 ] és
7000 0RHCUMETHHICTS PTIPCULL, 05t

Beanunna k;, cM/c, ompeneasercs no gopmyJe
jon
=—, 41
nly (4n
rie [y —rpajneHT #anopa, NPHHAMAaeMHll B COOTBETCTBHH C yKa3amBs-
Mg n. 8.9.
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06 wu3mememuu a aonoyuemmn CH 238-73

Mocranosnennem Focerpos CCCP or 26 wmonn 1979 r.
N 126 yrsepxpgenst u ¢ 1 anpaps 1980 r. BBoasTCH B
AefCTBHE H3MEHEHHst W JONONHEHHA YXa3aHHH 1O NPOEKTH-
poBaHuio  ruapoTexHuueckux TyHHeneit (CH  238-73),
yTBepMIeHHLIX nocraxosjeduem [occrpos CCCP or 29 ge-
Kabps 1973 r. Ne 264.

1. flynkr 3.3 43710XuThL B CAeRYIOIlel pefaKuun:

«3.3. [lpoexTHele Mapk# Halpeiar-GeroHa H TOPKpeTa
cneayetT HasnauaTb O MPOYHOCTH HA pacTAXeHHe, HO He
Huke P25, BennuMHm HOPMaTHBHBIX M pacyeTHBIX compo-
‘THBAGHHA HaOpHI3r-GE€TOHA H  TOPKPETa ROMMHB MPHHH-
maTheA corsiacHo  TpefosaHusM n. 2,11 raasmt  CHull
11-86-77 «BeToHHBE M KeNe306eTOHHBIE KOHCTPYKUHH CHI-
POTEXHHYECKHX COOPYKEHH>,

Mogyan ynpyrocTh HaGpwar-GeToHa ¥ TOpKpeTa AJs
mapok P25, P30, P35 fosukum npuiMMaThesl paBuLIMH Co-
oTBeTeTECHRO 240105, 2.7.10% u 3.0.105 xre/em?s.

2. NyHKT 5.5 H3NOKHTL B cleayloulell peRaKUuu:

«5.5. TommuuHa noKpuiTHA H3 Halpbiar-GetoHa  fug, M,
AAS  CBOAYATOH vYacTH BHPAGOTKM [LOJKHA ONpeLeNsThCA
no gopmyae

: kuncq '

tus = kot | s M

rae &y — X03bbRUMEHT, NPHHUMaeMHH paBHLIM 0NpH 3a-

Xpenaenun BHpalGorok: HaOpular-6eToHoM (Mam

HaOpbi3r-GeTOHOM . ¢ apouHOW xpenbi) — 0,35;
HaGpelar-6eTOHOM ¢ . aHKepHOM Kpenbio — 0,3;

4, — QJHHA pacyeTHOr0 3JeMEeHTa NOKPHTHA, M, NpPH-

HYMaeMasi NPH HANHYHK 4HKEPOB a; ='a (cM,

n. 5.4 HacTOAWHMX HODM); B OCT2AbHBX CAYHASIX

0
a) = g, Ho He Menee 1 M (By To Xe, 4TO K B

dbopumyae 2);

— COOTBETCTBEHHO XO03bbHUHEHTH HafeXHOCTH H
coueTaHHs Harpy3ok, OpHHHMaeMHle COIVIacHO
TpeGosauuam 1, 3.2 rnasut CHull 11-50-74 «Tug-
pOTeXHHYeCKHe coopyxennst peuunte, OCHOBHHE

- 1IOJIOKEHHSI IPOEKTHPOBAHUAY;

@ — pacueTHas BCAHYMHA SepPTHKAJLHOrO FOPHOrO Aan-
Jennst, TC/M?, npuHiMaemay coraacuo Tpe6osa-
HusM nn. 7.8, 7.11 # 7.13 nacTosuIHX HODM;

m, — ko3¢duunesT ycnoBuit  paGoTul, NPHHHMaEMBI
PABHBLIM: AAS aPMHPOBAHHLIX HOKPHITHR — 13 anga
neapmupoBanuux — 0,6;

Ry — pacuetnoe conpoTusieniie HaGpuiar-GeToHa oceBo-
MY DACTSIXKEHMIO, NPHHUMaeMOe COMacHo TpeGo-
BaHKIO 1. 3.3 HACTOSWHX HODM.

3. Mynxt 6.7 Hasomurts B clefyloulefi pefakuum:

«6.7, OGpenky n3 naGpusr-GeTOHa AOMKHK npesycMar-
PHBATLCSL NPH HHZAKEHEPHO-TCONOTHUCCKHX YCJOBHMAX, YKa-
sannux B n. 6.2 pacrosunx nopm. Ilpu stoM meanunua
cuendeHin HaOpuar-GeTona ¢ nopojoit aoaxua OumTh He
menee 50, T¢/M? u He MeHee ABOMHOTO HAnoOpa MOX3EMHLIX
BOA, BOCAPHIMMAEMOro oGLenKON, Te/M 2.

kyne

4. Nynkt 7.14 H310KHUTb B craeayfoulef perakuuu:
«I‘0pnaomanbuoe ropuoe  gas/sepHe J0MKHO onpene-
NATLCA:

2 KT N 12

(HALTPAMMOHHOTO PACXOfa BOAB JI/C-CM, OTHSCEHHOro X
1 xrc/cm? pasHOCTH BHYTPEHHErO M BHEWHEro RaBJEHHS
BOAH Ha OOAENKY TYHHe s CHpefensercs mo $opmyne

Qo = < Q" 2nrge10-7,  (35)

LT
anT k¢(p

B 0003HAYEHUN BeJUUHHBI Ql°ﬂ B tdopmyae (35) caosa:
«nips Hanopax meHee 100 M» 3aMeHHTH CI0BAMH: <IPH Ha-

Ber WAL (9¢9r e, 1#-18,

B NOPOAAX € fxp =4 —mo0 dopumyse 10;
B noposax ¢ fyp >4, —~ Kax BpasuAO, PABHLIM MY 10;
B CHJIBLHOTPEULH HOBATHIX NOPOAAX — &% w= 0,1 v, H .,

[lpu. sricore Tynwens Gosee 6 M BemHuitHa TrOPH3IOH-
TaNbHOTO TODHOI'O [8BJIEHHS ONpejenseTc® M3 YCJAOBHSA
NPeAesbHOTO PABHOBECHS OTAENBHLIX CKAaJbHHIX GJOKOB, OT-
CEeYeHHEIX TPeUIHHAMUY,

5. NMynxrt 7.15 npusHaTs yTpaTHBUWIKM CHAY.

6. B moanyuxre «G» nynxrta 8.3 cnosa:

«KO3DGHUHEHT KanMTEMBHOCTH M COYETAHHN My AR
06enioK u3 GeToHa M 3Kene3o0eToHa, NpHHMUMaeMHA no
Taba. 12, uau» 3aMEHHTH CJOBAMH:

«KO3(QQHUNEHT HAAEKHOCTH Ry M cOYeTEHH{I HArpysoK
nc, NpHHMMacMble cortacHo TpeGoBawuaM 1. 3.2 ryasu
CHull 1I-50-74 «Tupporexiuycckue cOOPYIREHUS peuHule,
OcuoBHBIC NOJOXKEHHS NPOCKTHPOBAHUS;S,

7. TaGa. 12 npuanats yTpaTHsuteit cuay,

8. B rabn. 14 nos. 1 u 2 M3A0XHUTL B caeayloweit pe-
AaKuuu:

Kosdduunentt ycaosuit pafo=
THl M NPy pacyeTe NO NPeREAb=
HHM COCTOAHHAM

Bua xoHCTpykunft

nepsoit BTOPON
rpynny rpynnu
1, Berounsie o6aenxn (B TOM 1 0,9 (0,75)
yucae U3 HAOpHI3r-GeTona
¥ NPeccOBaHROTO Gerona)
2. XeneaoGetounsie oGaen- 1,15 1,30 (1,15)

KM (B TOM uYHCJC mpenaBa-
PHTENBHO HANpPAXKeHHblE,
N3 apMHPOBAHHOrO  Ha-
6perar-Ge1ona H xene30-
TOPKPETHBIE)

9. B npumeuanuy K TaGa. 15 suavenns koddpduunenra

GUALTPAUMA NOPOABL:

B nonnymd-e 8 —kpy < 10~ cMfc 33aMeHHTb Ha
by < 10—4 cm/c;

20 — kg > 10=* cv/c3amennts Ha kg >
> 10—2 eum/c;

8° —10—*> kg > 10—* cM/c 3samennts

Ha 10— < kq, < 10—2 cm/e.

10. B a6saue nepBoM nyHKTa 9.5 cnOBA: <nONYCKaeMmu-
MH 3HavenuaMu (CM. 1a0n. 15).3, 3aMCHMTbL CAOBAMH «10-
NyCKaeMbIMK BeNHUHHAMH DacKphITHS Tpeiun (cM. Tala
15), o ne menee 0,5%.

11. B dopmynax (13), (14) u (15) npuaoxenuna Kodb-
(IJHLLHEHT KanHTalblHOCTH W COYCTAHH{ Mue 3aMCHHTL HA

B NOANYyHKTe

NOANMYHKTE

» 8 dopmynax (30) u (31) xoapdutenr

: 1
BHIPAIKCHHE

P Ryne
Myo HCKJIOUYHTL,

12. Mepawii a63au noapasnena V pasnesa «Bs npraos
XeHHs HM3N0KHTL B Cjaefyloweft pegakumi:  «Besnunns

17

popax MeHee 100 M TaxXKe Ha KaxAue 10 M BHYTPeHHero
JaBACHUA»,

13. B nogzpasmene V pasnesa. «b» mpunoxennsa 3Hage-

HHA kK03 dUuHeHTa PUABTPALNU MOPOALI:

ko< 10— cufc samennts Ha kg < 10—* cx/c;
kg > 10—* cM/fc 3amenuTb Ha kg > 10—2 cM/c;
103 <L kg < 10—+ 3amennts Ha 104 < kg < 102 cum/c.
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