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Benomcrsennble crpou- | BCH 34-72-019—89
MiHicTepcTno
IUEPreTHKH H [TpoekTupoBaHue 061e-
yNeKTp UKL JIOK MOA3EMHBLIX MallUiH-
CCCP Hbolx 3aqo0B ['DC, TA3C Beoasttest
. M APYTHX KaMepHLIX Bbl- —
(Munsuepro CCCP) pAGOTOK B THAPOTEXHHU- !
YCCKOM  CTPOHTEJBLCTBE

1. OBIIHE TTOJIO)KEHMUSI

I.1. Hacrosimie HOpMBbI pacnpocTpaHsioTesi Ha MPOEKTHPOBAHHC
OOJeJIOK H APYIHX MOCTOSIHHbIX KpenJieHHA BHOBL CTPOSILUHXCA M pe-
KOHCTPYUPYEMBIX NoA3eMHbIX Matwnuublx 3anq08 [DC, TAIC, wkamep
34TBOPOB, YPaBHHTEJbHBIX pe3epByapoB, TpaHCcHOPMATOPHBIX NOMe-
WCHHIT H APYTHX KaMepHbIX BbIpabOTOK, pacrnosaraeMbiX B CKaJbHbiX
H TOJIyCKa/lbHbIX TPYHTAX, BXOASIIHX B COCTAB T'HAPOY3JIOB 3HEPreTH-
HCCKOTO H BOAOXO3ANCTBEHHOrO HAa3HauleHHH, coopyxaeMbix MuHsHep-
ro CCCP. IlpoexTtupoBatile 064e/OK KaMepHbiXx BbIPaBOTOK B He-
CKaJIbHBIX TPYHTAX AOJDKHO BBLIIOJIHATBCS B COOTBETCTBHH CO CHELH-
3JIbHBIMI TEXHHYECCKHMH YCJIOBHSIMIL

1.2. Kitacenl noasemHbix Mawnuubix 3an08 I'9C, TAIC u apyrux
KamMepHbiX BbipabOTOK, BXOARUIHX B COCTaB [HAPOY3JOB, JAOJXHbI
ycraHasausarbest B coorserctsuy co CHull 2.06.01—86 «I'maporex-
HHYecKlie coOpyxeHHst pednble. (OCHOBHbie NOJIOXKEHIISL NPOECKTHPO-
BaHUSAD.

1.3. B 3aBHCHMOCTH OT Ha3HAUCHHUs NOJ3eMHble KaMepHBIE Bbipa-
6otkn ruapoysios coraacio CHull 2.06.01—806 noapaspensiiorcs Ha
OCHOBHBle 1 BTOpoOcTeneHHble. K OCHOBHLIM KamepHbIM  BbIpaBoTKam
cielyeT OTHOCHTb MalUHHHBIE 3aJbl, TpaHCHOpPMATOPHbIe MOMELIEHHT,
KaMepel 3aTBOPOB, Apyrue noasemunle coopyxenuss ['DC u [AIC,
qacTHYHOEe paspylleHHe KOTOPBbIX MOXeT [PHBECTH K  HapyLUEHIO
dOpMaNbHOR paboThl 3/eKTpocTaHinil. K BTOpOCTEIICHHbIM cedyeT OT-
HOCHTbL TaKHE MOA3eMHbiE COOPYXKCHHS, UAaCTHUHOE pa3pylleHHe KOTo-
PHIX He BJeueT 33 CO00H yKa3aHHLIX Bbllle nocaeacTsuil. [IpH npoex-
THPOBAHHII KaMep BPEMEHHOTO HA3HA4YeHHs (HanmpHMep, MOHTaXHble
il ApyrHe MOACOGHble Kamepbl), HEHCNOJb3yeMbIX B 3IKCIJIyaTauHH H

BueceHn! YTBepKaeHbl Cook  BEELCHIS
06beUHEHHEM Munsuepro CCCP | por ?w%rl;ltle
«TupponpoexTs 17 asrycra 1989 r. B e

usenn C. §I. XKyka npukazom Ne 130a I snBapa 1990 r.
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MOAJIEXKALIHX 3aKMa[Ke, NOMYCKaeTcsi OTHOCHT HX K IV xnaccy
coopyKenu#.

1.4. OcHoBHble TeXHHYECKHEe pelleHHs MPOEeKTOB MOCTOSHHBIX 06-
AC/TIOK HOBLIX H DEKOHCTPYHPYEMBIX KaMepHbIX BbIpaGOTOK caedyer
liDHHHMAaTb Ha OCHOBE TEXHHKO-3KOHOMHUYECKOTO CpaBHEHHs BapHaH-
TOB C yyeToMm oOLieit KOMNOHOBKH COOpYXEeHMH THApOy3Ja, Ha3Haue-
HIISL KAMepbl, YCJOBHI IKCmJyaTalHH, HaMeuaeMmblx crnocoGoB H cpo-
KOB CTPOHTeJbHbIX paboT, TonorpaHyeckHX, IHXKEHEpHO-Teo/10rHYe-
CKHX, THAPOTe0JIOTHYECKHX, KIHMATHUYECKHX M APYrHX YCNOBHil CTPOH-
reJIbCTBA.

Bbi6paHHbli BapHAHT NPOEKTHOrO peilleHHs NoJUKeH o6ecneynTh
yCTOHYHBOCTb, HPOYHOCTb, AOJIOBEUHOCTH H 3KOHOMHYHOCTb TOA3EM-
HOrO COOpYKeHHs, BO3MOXXHOCTb MeXaHH3aUHH W HHAYCTPHAJIH3aLHH
CTPOHTEJILHBIX paboT W HeOOXOAHWMBbIE SKCMAyaTalHOHHBIE KayecTBa.

1.5. B mpoekTtax 064e/JOK OCHOBHLIX KaMepHbix Bepabotoxk I u Il
K1aCCOB JOJXKHA MpPEAyCMaTPHBAaTbCs YCTAHOBKA KOHTPOJAbHO-H3MEpH-
reJIbHOM anmapaTypel AN NPOBEAEHHs HaTypHHIX HaOaofeHHi 3a
paboToll cCoOpy)KeHHsl B Npolecce ero CTPOMTENbCTBA H B NMEPHOA JKC-
i1;1yaTalny /151 OUEHKH COCTOSIHHA OGAe/JKH H OKpYXKalollero rpyHro-
soro Mmaccupa. B npoekThl 064e70K 3THX BbIpa6OTOK AOJXKHbBI ObITb
BKJIIOYEHBI MOJOXKEHHS A5 aBTOPCKOro HajA30opa, 3ampellamollye pas-
paGoTKy kaMep 6e3 obecrmeueHHs: KOMMJIeKca HaTypHbIX HabJioJeHHil
(cM. npua. 9).

1.6. BesteactBre oco6oft OTBETCTBEHHOCTH B paboTe FHAPO3JEKTPO-
cTaHUHH NOJA3EMHBIX MAalIHHHBIX 3aJ10B H APYTHX OCHOBHBIX KaMepHBIX
BbIPAGOTOK MX OGAENKH [OJUKHBI MPOEKTHPOBATbCS Ha OCHOBE Ie-
jalbHBIX  HH)XKEHEPHO-reoJOrHYecKHX  u3bickauu#i. Ha  craausx
«[Tpoekr» 1 PJL o6ocHOBaHHe NMpPOEKTHBIX peLIeHHH 06[eN0oK yKasau-
HbIX COOPYXXEHHH cJlellyeT NPOBOAUTh KaK C MOMOLIBIO PacCyYeTHLIX, TaK
H 3KCIIEPHMEHTAJIbHBIX METONOB HCCICNOBAHUH.

2. MH)KEHEPHO-TEOJIOTUYECKOE OBECITEYEHUE
[MTPOEKTOB OBIEJIOK KAMEPHbIX BbIPABOTOK

2.1. Coctas 11 06bEM HHIKEHEPHO-TEOJNOTHUECKHX H3bICKaHHI aas
KXKAOIT CTAaAHH NPOEKTHPOBAHHA KaMepHBIX BHIPAa6OTOK ycTaHapJii-
« BCH-49—86
paotest ¢ yuetoM moJaoxkennit CHuIl 1.02.07-87, ——-———

Munsnepro CCCP
11-882—84 I1-771—82 I 1-830—85
l'uuponpoem" I'naponpoekt Tuaponpoekt

2.2. B HH)KEeHepHO-TreoJIOrMYeCKHX MaTepHasaX, COCTaBJsEeMbLIX Ha
OCHOB2HHH M3LICKAaHHH, JOMNKHBI OTPAXKaTbCsl: CTPYKTYpHble 0COOEHHO-
CTIl FPYHTOBOrO MaccHBa (XapaKTepHble CHCTEMbl TPEULHH, KpyIlHbie
ICKTOHHYECKHe HAapYlWIEeHHs] U HX AaKTHBHOCTb, KapCTOBbiC MOJIOCTH
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H Ap.), HaJIUHYHE FPYHTOBHIX BOA H HX arpecCHBHOCTb, reOMeXaHHYeCcKHe
it puAbTpalMOHHEIE cBOficTBA Maccnsa. Kpome Toro, B yKasaHHbIX Ma-
repuadax AOMKHA ObiTh [aHa OUeHKa BOJOPAaCTBOPHMOCTH TpPYHTOB,
CNOCOGHOCTH UX K HaByXaHHIO NpH YBJAXKHEHHH, BO3MOMXHOCTH Mexa-
HH4YeCKON cy($$O3HH rpyHTOB, ra3onposiBJEHHs, a NPH PacHOJOXEeHIIH
BLIPaGOTOK Ha GOJbIINX FIYGHHAX — BO3MOXKHOCTH NPOSIBAEHUS Top-
IlBIX YAapOB H BEHIGpOCA FPYHTOB.

OcO6CHHOCTBIO HHXKEHEPHO-reoJIorHyeckoro obecneyenHs MpPoeKTon
064e10K KaMepHbIX BHIPaboOTOK sABJASETCST HEOBXOAHMOCTb Ofnpeacdc-
H1isl €CTECTBEHHOrO HanpsXKeHHOro COCTOSIHHS PYHTOBOrO MaccHBa.

2.3. Ha 6ase marepuasios, ykazaHHbiXx B I. 2.2, pa3pabarniBaiorcs
0011as 11 cHelHaJH3NPOBaHHbIe  HHXXEHeDHO-I'COJMOrHYeCKHe  MOAell
rpyHTosoro MaccuBa (cM. npua. 1), npeactasasiomue  coboii
cXeMaTH3alUHI0 JAAaHHbIX H3bICKaHui, HeOOXOAHMYIO AJS Henocpeact-
ECHHOrO HCNOJMb30BaHHA APH NPOEKTHPOBAHUH.

2.4. lnst yTOUHEHHS HHXXEHEPHO-TEOJIOTHYECKHX YCJOBHH CTpOII-
TeALCTBA TMOA3EMHBIX KaMep M  KOPPEeKTHPOBKH yKa3aHHbIX B m. 2.3
o0UHX ¥ CneuuaJH3HpOBaHHBIX Mojedell Ha ctamgusix «[Ipoekt» u PJI
3 npejesax 6yayulefi kamepHoH BHpa6OTKH OCHOBHOrO Ha3HauCHIIsl
cacAyeTr NpOHTH onepesatoulne wtoJbHH (TyHHeau). [Ipn omHopon-
HOM CTPOCHHH MacCHBa NPOXOAUTCS OAHA IUTOJbHs (TYHHeJbL) Ha
ypoBHe CBOAA BbipabOTKH, a NPH HEOLHOPOAHOM CTPOEHMH TOpPHOro
MaCCHBA N0 BHICOTe BHIPAGOTKH — He MeHee ABYX IUTOJeH (TyHHeneidi):
O/llia Ha ypOBHe CBOAd, a BTOpas — HAa ypOBHe NOAOLIBLI BbLIpaBOTKH.

2.5. 3HayeHHsl reoJOTHYECKHX XaPaKTEPHCTHK MACCHBOB CKaJbHBIX
IPYHTOB NpH pacyerax H ¢H3HYECKOM MOAENHMPOBAHHU YCJOBHI pabo-
Tbl IOA3EMHBIX KaMepHHIX BbpaboTOK assi coopyxenuit 1l n 1V
Knaccos, a takxe s coopyxenwud 1 n Il knaccos na craauu TIO
/I01lYCKAeTCsl NPHHHMAaTb B COOTBETCTBHH C PEKOMEHAAUHAMH TaObJiHILLI
npunoxkenus | Hacrosmero BCH. dasa coopyxennit I u Il knaccon
da craanu «llpoekr» u PJII, a B CNOXKHBIX HHXEHEPHO-T€OJOTHYECKHX
veaoBusix ¥ Ha ctagud TIO, 3HAuUeHHS reoMexaHHYECKHX XapakTeph-
CTHK cJiefyeT Ha3HayaTb 110 pe3y/ibTaTaM 0JIeBbIX ONbITOB.

2.6. [lns OueHKH eCTECTBEHHOrO HaNpsXKEHHOTO COCTOSIHHA TOPHO-
f0 Maccupa B pafioHe KaMepHOH BHIpaGOTKH Ha ctagusax «[lpoexT» n
PJ1 B sbpa6oTKax, yka3aHHbIX B N. 2.4, A0JKHBI NPOBOAHTLCS IKCHEPH-
MCHTaJIbHBlE MCCJAeNOBaHHA MO CNElHaJbHO pa3paboOTaHHbIM NPOrpaM-
mam. Ha crapusax TOP n TOO KOMNOHEHTH ecTeCTBEHHbIX HalpsxXe-
M1} TPYHTOBOro MaccuBa AONYCKAeTCsl ONpeneasiTb 1o  (popMyaam:

czngH = hay, (D

p" qx=c

y
FAC Oy, 3, Il 3,— COOTBETCTBEHHO KOMIIOHEHTH BEePTHKAJbHBIX H TOpH-

SOlITANILHLIN TJIABHBIX HanpsHKeHHi; p — NJOTHOCTb I'PYHTA; g — YCKO-
j.eHue cpoGonnoro napenns; H,=kH; H—ray6uHa 3anoxeHns Bhi-
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paboTKH; k — KO3(pDIUUMEHT, YUYHTHIBAIOUIHH BANSHHE HA HanpsKeHHoe
COCTORHHE FPYHTOBOTO MAcCHBA TEeKTOHHUCCKHX (haKTOpOB; A — KO3(-
(OHLHeHT 60KOBOrO pacnopa (ropH30HTAJbHOIO LaBJEHHS).
Pexomenayemble 3HaueHHs KO3(QQPHUHEHTORB & H ). IAsi pas3iHUHBLIX
HH)KEHEPHO-re0NOrHYeckiX ycJaoBHit npuRe/ieHsl B Taba. |.

Ta6anua |
PekoMcH.LYCMbIC 3HauCHIs
HHKeHepHO-rcoNorniuecKHe 1 TCKTOHHUECKBC YCAORHS Ko3dvnhuicHTOR
pacnonoxenns BuipaGoTKN P ‘ X

Paiiolbl, He OCJ0XHEHHbIC TEKTOHIYEeCKoil neaTefh-
HOCThIO, C TOPH3OKRTANbHLIM peibehoM

B Kpenknx rpyHtax (kodhduunent kpenoctn

rpyHra s macciume fy>8) . . . . . . . . 1 0,25—0,3
B cpellHell 11 HIDKe cpesiiell KpenocTit i1 Tpewln

HoBATHIX  rpyutax  (koxpdinient  KpenocTtn 1 1
rpyuta B maccuBe f,<<8) e e e
PaiioHbl cOBpeMEHHOI TEeKTOHHUecKOli aKTHBHOCTH

BHe 30HbLI BJANAHNA KPYNHBIX pa3joMOB Il KPYTHIX
CKJI0HOB

B 30HAX BJISHUS KPVHHBIX PA3JOMOB 1l O KpV-

THIMIT CKAOHAMI . . . . . . . . . ... 1,5 2

HikHsg bacTs KpyToiX CKJAOHOB B TOpPHBIX paiioHax

Ha paccTOSIRING OT NOBEPXHOCTI CKJIOHA®
100—100m . . . . . . . . . ... 2,5 0,8
100—500 m . . . . . . .. ... 1,5 1,3
6onee 500 m . . . . . . . L . . L. 1 2

3. PACIIOJIO)KEHHUE W $®OPMBbI TIOIMMEPEYHOTO CEYEHMHISI
[MOO3EMHBIX KAMEPHDBIX BbIPABOTOK

3.1. Caeayer, 110 BO3MOKHOCTH, H36eraTb pacnoyOXKeHHs KaMepHBIX
Boipabotok [DC u FADC B 30He TCKTOHHUECKHX HapyWeEHHH, CHIbHO
oc/1aBJeHHbIX MOPOA, COCPeAOTOUEHHBIX BOJONPHTOKOB H a30I11pOsiB-
JeHHIl, a TaK)Ke B MyuyalluX rpyHTax. [2cjin 110 TeXHHKO-3KOHOMIIUeCKHM
lokasaTesasiM yXoJ OT TakHUX 30H He obeclieyHBaeT MPEHMYLIECTB,
caeflyeT npeiycMaTpHRBATh ClelHa/JbHbBie METOAbl MPOXOAKH H Kpemne-
Hits BHIPpaOOTOK.

3.2. IlpomoabHylo oOChb KaMepHOH BLIpabOTKH cneayeT pac-
oJ1araTh BKPECT MPOCTHPAHHS CJAOHCTOCTH HANl Haubonee CABHIO-
OMacHOH CHCTEMbl TPELHH B rPYHTOBOM MaccCHBe.

3.3. KamepHbie BBIpabOTKH MOTYT HMeTb cjaefyloue ¢opmbl nore-
PEUHOro CceuyeHHs: KOPHTOOGpa3Hylo, MNOAKOBOOOpasHyio, MOJyLHp-
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KyJabHY10, OBasbHYylo (pHc. 1). PopMmy ceyeHHs KaMepb clefyeT BhibH-
paTbh B 3aBUCHMOCTH OT Ha3HAUEHHS COOPYXKEHHA W rabapHTOB TEXHO-
JIOTHUECKOT0 OGOpYAOBaHHA C YUETOM HHXXEHEepPHO-reoJOrHyeckon ob-
CTAHOBKH W TEXHOJIOTHH CTPOHTENbHBIX PaboOT.

3.4. OTHoulenne BHICOTHl /i BBIPAGOTKH KOPHITOGOPA3HOH  (popMmbl

(puc. l1a) k ee mposery b
MeHsieTCst, Kak NpaBHJIO, B
npeaenax ot 1,5 no 3,0;ua-
ue — B fpepenax or 2 no
2,5. Ortxowenue npoJerad
K pasmepy cTpesibl Noabe-
Ma CBOAA A, 3aBHCHT OT
KO3 (pHUHEHTa  KPEnocTH
rpyHta B wmaccuse f,. Ha
craausix TOO u TIAP saro
OTHOUIEHHEe MOXKHO NpPHHH-
maTb no tabJt. 2.

[To npunsitomy 3naye-
HHIO o MOAOHPAIOT BesH-
YMHY pajMyca cBoja r, u3
BBIPAKEHUS

Puc. 1. ®opMbl nonepeyHoro ceveHHs Kamep-

e b 1 a \? 9 HbIX BBIPaGOTOK:
L 2a + 2 ' ( ) a — kopbiToo6pa3uan; 6 — noaxkoBoo6pasHan; 8 — no-
AyuiipKkyabuas; @, 0 — snAHRTHYECKAH, OBaAbLHAN

B cayuasx nposBJieHHS TOJNbKO BepTHKaJbHOH paBHOMEpPHO pac-
npeAesieHHOH HArpy3kH Ha CBOJ €ro ouepTaHHe MOXeT ObiTh NMPHHSITO
no napa6ose

y="p2 1%, ®)
rie y H X — TeKyllue KOOpAHHaTH ocH cBoaa (cM. puc. la).
Ta6annya 2
K
et VAT IR (A
b
3unauvenie n= a 5—6 3—14 2
1

s npuaauus 6onbwell yCTORUHBOCTH CTeHaM BBLIPAGOTKH 1IX 10-

b
NyCKACTCs! YCTPAHBATL HAKJOHHBIMH C  OTHOLIEHNCM =(},85—0,9,
1

rAe ) — WHPKHA KaMephl Ha ypORHE NsT CBOAA.
3.5. TToakoBooGpasuas ¢opma (puc. 16) BIpaBGOTKH MOXET NpH-
MEHATbCA B FPYHTaX HHXKe cpeaHell kpenoctu (J, <<4), oGycsiapnupa-
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IOILIX HaAHyHe KaK BepPTHKAJbHOrO, TaK I TOPH30HTANBHOTO TOpPHOTO
NaBneHusl.
OTHouleHHe pa3MepoB ceuyeHis BHIPABOTKH MOXMKET ObiTb NPHHATO

b r .
mpu — =1,2=15, ‘L=,
h Iy
rAc 2. — Ko3gguuueHT 60KOBOro pacmnopa, onpenenseMblii no (op-
MyJe:
. p \
h=Ll ] (4)
Pr
I71C pry [ — COOTBETCTREHHO BEMMUHHBI TI'OPH30HTAJNBHOrO Il RBepTH-

KanbHOrO AaBJeHHsl.

3.6. ITosyuupkynbnas cdopma seipabotki (pHc. 18) MOxer npime-
HSITBCSI B YCJOBHAX GOJILLIOrO rOPHOrO AABJAEHHs, a TaKXe B CJayuasy,
xorga B mawsagsax ['IC n FAIC kpome arperatoB HeO6XOAHMO pas-
MCCTHTb 3aTBOPbl BOAOBOJAOB H TpaHCHOpPMATOphl. B Takux ceveHHsx

}
0GBIYHO NPUHHMAIOT % =0,6; ri=0/2.
)

3.7. OBanbHas (sanunTuyeckas) opma BbipaGOTKH MOXET MpiMe-
HATbCA B yCJAOBHAX 00JIbIIOr0 rOpHOro namneHus. Takne BoipaGOTKH
MOryT ObiTb Kaxk ¢ rOpH3OHTa/JbHOU (pic. le), Tak W ¢ BepTHKAbHOI
Gonbwol ocklo (puc. | d). BuiGop pacnosiokeHHss ocedl 3aBICHT OT
npeobaajaouero HanpasjaeHHsi ropuoro aasjenus. HanGosee uacro

It " o
pHHUMEIOT —[—:O,S IJs BHIpAaBOTOK € rOpH30HTaJbHOH GOMbILO
)

h o o
ocbio 1 - = 1,3 nnas BIpaboOTOK C BepTHKAAbHON GOJbLILOI OCbIO,

3.8. Buibop ¢opmbi nonepeunoro ceueHist BeipaGoTKH cJepyer npo-
BOJANTb HAa OCHOBe CpaBHeHHs BapuaHToB. [IpuHuMaercs Ta opma,
KoTopas o6ecrneunBaer HaubOAbIIYI0O COXPAHHOCTL MaccHBa H MHHH-
MaJIbHYIO Harpysky Ha o6JenKy.

3.9. Kamepunie BbIpabOTKH ¢ NPUMBIKAIOUIMMHE K HHM HanopHBIMH
BONOBOLAMH CAellyeT, N0 BO3MOMHOCTH, pacnojaraTh B eAHHOM JHTO-
JgoriiueckoM 60ke TaKHM 00pa3oM, uTo6Gbl HCKIIOYAJaCh BO3MOMHOCTD
1HOBpEXAeHHS BOJAOBOLOB B AKTHBHOM TEKTOHHYECKOM pasJjiOMe Ha rpa-
Hiuax 6JI0KOB.

4. MATEPHA/JIbI KOHCTPYKLUHFIT OBIEJIOK
KAMEPHbBIX BbIPABOTOK

4.1. das o6aenok KaMepHbIX BbIpabOTOK npHMeHsioTca  OeToH i
11abpbI3r-6eToH, AHCHEPCHO-apMHpOBaHHble GeTOH K HaOpH3r-6eToH,
apmaTypa nepHoLHYecKOro W BHHTOBOro npoduJeii. Marepuasb joax-
Hbl ya0BJAeTBOPATL TpeGoBanusam CHull 2.06.09—84.
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4.2, Jas HesanpsiraeMbix (MacCHBHbIX) aHKepOB CJeENyeT MpHMe-
HATL CTEPKHCBYIO TOPsieKATANHYIO apMaTypy [1eplIOAHIEeCKOro Mpo-
¢uatst 1t sntoByio kaaccos A-I11 n A-T11L

Hust npeasapHTejabHO-HanpsKeHHbX  aHkepos  (ITHA) cacayer
HPHMCHATD:

CTEPIKHEBYIO FOPSIUCKATaHHYIO apMaTypy NEPHOAHUECKOro Npodiis
o TOCT 5781-82*, apmartypy kaaccos A-II u A-111 u BuHTOBYIO ap-
MaTypy BCeX KJaccoB AJsi aHKepOB JOOGOH AauHbl, 1 KjaccoB A-1V,
A,-V, A;-VI ana aukepos annHoi o 12 m;

apMatypHble Kauathl knacca K-7 no F'OCT 13840-68* aast ankepos
oGOl AITHbL;

BLICOKOMPOYHYIO apMAaTYpHYIO HPOBOJOKY xaaccos B-11 u Bp-ll Hno

[OCT 7348-81* anst ankepos J1060i AJHHDBI.

4.3. B KaueCTBe OCTaBJSEMbIX B CKBaX{HHAaX aHKEPOB HHDBEKUHOI-
HLIX TPYO CACLYCT INPHMEHSITD:

AN CTEPAHEBBIX aHKepoB — TPyObl CTajibHbl¢ BOAOra30NpOBOAHbIC
no FOCT 3262-75%,

A0Sl KaHaTHBIX (IPSIAEBBIX) aHKepOB M aHKEPOB B BHAE NYUKOB
BBICOKONPOUHBIX [POBOJIOK — Tpy6bl HaMoOpHble 113 MNOJHM3THJIEHA MO
[OCT 18599-83*.

4.4. B kayectse uexsioB Aas aukepHux ket TTHA caeayer npu-
MCHSITh TpYObl ApEHAXKHble roppHpOBaHHbe H3 I1OJAHITHAEHA HH3KOrO
aasnenust mo TY 6-19-224-83 Ge3 orBepcTHit B  GOKOBBIX CTEHKAX M
raaaxue TpyOnl 13 nosinstusiena no FOCT 18599-83*.

4.5. MwbekiHOHHbIC pacTBOPH A/ OMOHOJHYHBAHWS AHKEPHBIX
ket [THA B ckBaKMHax AOJIKHBL [PUIOTOBJISITHCS HA LEMEHTAX
Mapkh He Hike 400. Oasa ankepon H3 cTanu nepHoANuYeCKOro npoguus
IPOYHOCTL pacrBopa AoJXKIA GbTh He Hinke 25—30 MITa.

4.6. Metaanunueckas cerka JJist apMHPOBAHHS NOKPBITHH W3 Ha-
Opbi3r-6¢TOHA A0J2KKHA  H3IOTOBAATLCS M3 1POBOJOKH  JHAMETPOM
3—5 MM, uMeTh pasmep sucex oT 5X5 10 10X 10 cM # COOTBETCTBO-
BatL [OCT 5336-80*.

4.7. B kauectBe (HOPBI AHCNEPCHO-APMHPOBAHHOTO HaOpbI3C-Oe-
TOHA PEKOMEHAYeTCs NPUMEHATb OTPE3KH BbICOKONPOUHOH [1POBO.IOKII
anamerpoM 0,25 MM NpH COOTHOIWICHHH AJAHHB kK AnameTtpy 80 WiH B
BHIC CTaJIbHOH CTPYXKKH C Aunamerpom sakpyrieHus 10—20 mu.

5. KAMEPHBIE BbIPABOTKH BbIE3 HECYUIHUX OBIAEJIOK

5.1. Bo3M0OXKHOCTb OcTaBJieHH KaMepHOil BeipaboTkH Oe3 obaenki
N0J2KHa OHITh OUEHEHA HA OCHOBE aHaJsli3a HHXKEHEPHO-TeosornyecKix
yCJI0BHIT 1 NMOATBEPXKAEHA PacyeTOM H HCC/AeJOBAaHHEM HA (DH3HYECKHN
monensx. [ay6uHa 3ajoxeHust KpPOBAM BbIpaBOTKH, OCTaBAsieMOH 6e3
obenkl, JOJxHa GbiTb He MeHee ABYX NpoJieTOB 3TOH BbIpalOTKIi.

9.2. B BhnpaboTkax, ocrasjiseMbix 6e3 06AC/IOK, B KOTOpbIX pac-
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mosJaraeTcs TexHoJorivueckoe o6opyAoBaHue, CNeAYeT MpeaveMaTpH-
BaTh YCTPOIICTBO MOABCCHBLIX MOTOMKOR I J€KOPATHBHBLIX CTEH, KOTO-
pLic ORHOBPEMEIIHO MOTYT CJAYXKIHTh 3JACMCHTAMH APECHAXKHOI 11 Bew-
TILTSHIHOHHOY CIICTEM.

5.3. Mecta nepcccucHisi  KaMepHBIX BbIPaGOTOK, OCTaB/ASICMbIX
6c3 OGAENOK, ¢ TYHHeNsIMH, IUTOJBLHAMH W APYrHMu BbipaGoTKami, a
TAKKC JOKaJbHbIC 0cnabacHHs TPVHTOBOFO MacCHBa caedyeT 3akpeit-
J9Th HeCYLIHMH KOHCTPYKLHSIMH.

6. KOHCTPYKUHHW OBIOEJIOK KAMEPHbBIX BBIPABOTOK

6.1. KoHctpykunn o6aciok caeayeT MpPOeKTHPOBATh TakHM obpa-
30M, YTO6B MAaKCHMAaJbLHO HCMONb30BATh HECYUIYI0 CAOCOGHOCTb BMC-
UAI0ILero TPYHTOBOIO MaccHBa.

6.2. Ins HCKJNIOUEHHS WM CYLLeCTBEHHOTO CHHXXEHHS NpHTOKa
MOM3eMHBIX BOA B BbIpaGoTKI HEOGXOAHMO MpeAyCMaTpHBaTh NPOTH-
BOMUILTPALNOHEBIE H APEHAXKHbIE YCTPOHiCTBa.

[TpoexTHpoBanne npoTHBoGHALTPAUHOHHBIX H  APEHAXKHBIX YCT-
poificTB caeAveT BHINOAHATL B cootBercTBn co CHull 2.06.14—85
«3alliTa ropHeiX BHIPaGOTOK OT MOM3EMHBIX 1l MOBEPXHOCTHLIX BOA» H
BCH-045—72
M3u3d CCCP
CHAPOTEXHHUECKHX coopyXKeHHuH». [IpuMepsl npHUMeHeHHs apeHaX<eil
MOA3EMHBIX COOpYXKEHHff KaMCPHOTO THMa MpHBEAEHH B Apia. 6.

6.3. Tlpit HCOOGXOAMMOCTH TOBBLHLUEHHS BOAOHCINPOHHLAEMOCTH 06-
ACAKI DEKOMEHAYETCsl NpeX<ae BCEro OLEHHBATb lenecoo6pas3HoCTh
NMpIMEHEHHs NoMUMepleMeHTHOTO GeToHa, HanmpuMep, Ha ocHose ¢y-
PAHOBBIX CMOJI.

6.4. B uensix noBbilIeHUsSI TPOYHOCTHHIX 11 Je(opManiionibx
¢BoficTB BMELLAOWCro MAaccHBa, a TakKXKe CHHXKEHHsT MPHTOKOB BOABI
B KaAMCDY, CJA€AYCT NMPHUMCHSTH pa3fiiyHbie METOAbI YKPCMICHHS TpPYH-
TOB: ILCMCHTALLIIO, XHMHUCCKOC 3aKPCACHUC H AP.

6.5. Hast 3akpenacHus KpoBal BbIpaBoToOK CJACAYCT NPUMEHsITH 06-
ACHKI 13 HaGpe3r-6eToHa ¢ aHKepaMmi, MOHOJHTHOrO OCToHa M Ke-
J10306CTOHA, a TaKXe 113 cOopHOTO Xene3o6eToHa.

6.6. O6menkn ceona u3  Habpblar-6eToHa ¢ aHkepamu  (piuc. 2)
CJACAYCT NPHMCHATHL B BbIpaGOTKAX, pacnofoKeHHbIx B caabo- 1 cpen-
HCTPCULIHOBATBIX KPEMKHN TpyHTaX, a TakXe caAaBoTpeLiHHOBaTLIX
rpviTax cpeaneil kpenoctu (4 < f, <8). Tonwnna HaGpbi3r-GeToHa
UpIt ITOM ONPCAEMSETCSl pPacyeToM, HO MAO/MKHA ObiTh A HECYIUX
KOHCTPYKILIIT He MeHee 10 cMm.

6.7. B TpeuniHoBaThiX rpyHTax ¢ [ <4 o6aenxy cpoaa cienyel
HPOCKTHPOBATL B Bije GETOHHOro HAM Kene306eTOHHOro cBoaa Co
ctpeaoit noabema 1/4—1/3 nponera npu ToauwuHe csoga 1/30—1/10
npoaeta (puc. 3a,6). CBop MoxeT ObITb Takke BHIOJHeH N3 cGOp-
HbIX XCJ/1€306€TOHHBIX 3/€MEHTOB, 00XKAaThIX B  MOPOAYy AOMKpaTtamil

«YKazauusi no NPpOEKTHPOBAaHHIO [ApeHaxka NOoA3CMHBIX
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(puc. 38). Cnenyer npenycMaTpHBaTh 3aMOJHHTENbHYIO lleMeHTaLHio

3a 0611em<y CROAd, a B CPpeAHC- H CHJIbHOTPEUWIHHOBATHIX

rpyHTax —

HHCMCHTAUHIO TPYHTOBOIO MacclBa B NMOANATHBIX 30HAX cBOAA.

6.8. IIpn koHcTpynposaHuu o6AeJKH cBOAA

HeoOXO4HMO Mpedy-

CMaTpHBaTh YCTAHOBKY B HeM 3aKJanHbIX AerajeH A/s MOC/EAyoulero
KPerJieHHsi MOJBeCHOr0 MNOTOJIKA, BEHTHJ/IAUHOHHBIX BO3AYXOBOJAOB M
APYrHX KOMMYHHKauUHH H HPHCNOCOGJICHHH, HeOOXOAHMBIX AJA HOpP-

Puc. 4. IMoakpaHoBas KOHCTPYKUHSA:

| — apKa;
uHINH; 4 — TOpueBbie CTeHbl BbIPAGOTKH; 5 — aH-

Kepbl; 6 —— TATH-aHKEPbI

2 — RAMHHAR cTeHa BHIPAGOTKH; 3 —

MaJbHOW 3KCOAyaTauHH coo-
opyxeHnns. Cueayer Takxke
npeAyCcMaTpHBaTh 3aKJAAHBIC
OeTaNH AJas KpelnJeHHs 3Je-
MEHTOB OCHACTKH TpH MOH-
Ta)e MOCTOBBIX KpaHOB.
6.9. C uenbl0 HCNOJb30-
BaHHs MOCTOBOro KpaHa B
nepion CTPOHTCALCTBA 1 OT-
Kas3a OT YCTpOHCTBA KOJIOHH
IIOAKPAHOBOrO MYTH B TPYH-
rax KpenkHx I cpciaHed Kpe-
NOCTH  CJACAyeT  NPIMCHSATD

MKeNe300eTOHHbIC CBOABL € HOABCIWICHHBIMIT K HHM MOAKPAHOBBIMH OIO-

pamu (puc. 36).

6.10. Omnopsl mnoaxpaHo-
BHIX 0aNOK MOryT Tak)Ke BHI-
NMOJMHATLCA B BHAE KOHCTPYK-
uuii, pabGoTalouliXx COBMeCT-
HO CO CTEHaMH: 620K, onep-
TBIX HA TPYHTOBYIO TOJKY H
[IPHAHKEPEHHBIX K TPYHTY;
0anoK, COOpPy»acMblX B BHAC
FOHKHX 2KC1€306e TOHHBIX
apox, ONMHPAWIXCA HA NJAO-
IAAKH B TOpUEBbIX CTeHax
BBIpabOTKH (pHC. 4), Takyio
KOHCTPYKIUHIO  cJiegyeT mpH-
MCHSITb B BHIpaboTKax, umelo-
ugnx Heboablyio ANHHY; 0a-
MOK, OMCPTHIX HA KOJIOHHBL.

6.11. Tlpn pacnosoxe-
HHIT  BBIDaGOTKH B TPYH-
rax, MOABepXKeHHbIX OOKo-
BLIM  TCKTOHHYECKHM  Ha-
PSAKCHISM, xenc306eToH-
Hylo ofoeaky csoaa cJe-
nAyer HpPOeKTHPOBAaTb MOAAT-
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JHBOH, paboTamollefi COBMECTHO C T[PYHTOBO-3aHKEPHbIM CBOJOM.

6.12. CreHpl KamepHhX BHIPAGOTOK HeGOJBUIOH BBICOTHI (MeHee
10 M), pacnoJioKeHHHX B KpemKHX, CcJa6oTpeliHOBATbLIX IPyHTaX
(fu >8), MoxHO ocTaBiATb 6e3 o6nenkH. B Takux BbipaboOTKax Clle-
AYeT npeaycMaTpUBATh TOJIbLKO AEKOpaTHBHbIE cTeHKi. PacctosiHne ne-
KOPAaTHBHBLIX CTEHOK OT KOHTypa BHIpaGOTKH AOJIKHO HAa3HAuyaTbCsl He
6onee 1 M.

JlekopaTuBHbie CTEHKH MOTyT GbiThb KAk MOCTOSIHHBIMH, TaK H
CbEMHBIMH C KpelJieHHeM HX K KapKacy HepiKaBelWHMH AeTansiMu.
CreHKH AOJXKHB GHITh MOKPHTHI CO CTOPOHBI MACCHBA THAPOH3OAAUII-
OHHBIMH MaTepuaJjaMmi.

6.13. Tlpn pacnoaoxkenny pnipaborox B kpenknx (f,=>8), HO BhI-
BeTPHBAIOUHXCS FPYHTAX, CTEHH Kamcp cJaelyeT 3aKpenasitb HabpLisr-
O6CTOHOM HJIH TOHKOH BhipaBHHBaloulel cjaaboapMHPOBaHHOT GeTonnod
061eaKOH, NpHaHKepeHHOR K rPYHTY (pHuc. 5).

Puc. 6 Koncrpyxuns ray-
oKX Kene3o0eTOHHBIX
aHKepoB:

a — BOCXOAAUIHX, O — HHcXO-
AAUIHX, 6-—C  OrOJIOBKOM;
1 — ankepunfl ctTepienb (HAK
naxer crepxuef); 2 — duk-
caTopsl  AASR o6pa3oBaHus
3aMHUTHOTO Ccnos  (CTaabHue
UK NAaCTMaccoBhle);
3 — cRapHO#t BaHHK{ LIOB HJIN
BHHTOBas MmydTa; 4 — TpYO6-
Ka BOROBO3AYXOOTBOAHASA
KOHTPONLHAR, 5 — pe3n6oBoR
wrynep; 6 — saraywxa, 7 —

HarvetrareabHas TpYyOKa; N

8 — orosiorok (OnopHas RAKTA C
C KOChIHK&MH Ha& GeTowwoR e —— Y 7
UOAAKBKe); 10 — cOeAHHHTENb- e e e e ————— L st
Has apmarypa, /I — KOHTYp I T T
BLIpaGOTKH  (unR  GeToHa); e e s e T e T T G<d

12 — KouTYp, onpepeasionkii
nnyTpennne  raGapHTH nome-
ueniss KaMepul 1

6.14. Ins kpenseHuss KaMepHHX BBIPAGOTOK MPHMEHAIOTCS KOPOT-
kne (I, <Hnm) amnkepnl 6e3 npelBapHTENILHOTO HanpsiKeHHs n ray6o-
ke ({;,>5mM) aHkepn Ge3 mpeABapHTe/ILHOro HampsKeHHs (nacciiB-
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Hble ) u npeABaputesbHo HanpsukenHole ([THA). Koportkne aHkepw
NPHMEHSIIOTCSE ABYX THIIOB: KeJe306eTOHHBIE W  CTaJeNoJHMepHbIe.

[TpuMep KOHCTPYKUHH rAy6OKOro HEHanpsiKeHHOTO Kesae306eToH-
HOTO aHKepa NpHBeAEH Ha pHC. 6.

6.15. TIpeaBapHTenbHO Hanpsi)KeHHbie aHKepbl MOTYT ObIThb IVIYXH-
MH M CKBO3HBIMH. [ NlyXHe aHKeph 3a4eAbIBAIOTCH B MAcCHB W HATATH-
BalOTCS AOMKpPATOM noCjae TpHOGPETEeHHs1 MNpPOEKTHOH NpPOYHOCTH B
3aMKOBOH 4acTH.

CkBo3Hbie aHKepbl, ycTaHaB/AHBaeMble MeXAY NapayaebHbIMi BLI-
paboTKamu (puc. 7), HaTATHMBAIOTCA cpaly Tnoc/de yCTaHOBKH aHKep-
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Puc, 7. Cxema aHxkepHOro Kkpenaedns Bbipa6oTok ananus craduun ['IC
Xoa6uup (CPB):

AINH-7C-100 — rny6oKHe npeXRapHTENbHO Hanpsxenusle aukepbl; AXKI-15, AXKIC-12,

AXKT-9, AKI-6 — rayOokue rienedobeToRubic awKepwhl Aaunoit 15, 12, 9 u 6 Mm;
AJK-4 — xopoTkne KeaeszobeTouubie aHKepbl JJaHHON 4 wn; [ — KOHTYp rajepeii Tto-
KONpoOBOJOB, 2 — OTBOAAUHA TyHHeab; 3 — KpaTep KoJicHa oTtcacblBaioimel TpyOm!

HOTO Ts)Ka B CKBa’skKuuy. IIpHMep KOHCTPYKIIHM CKBO3HOTO aHKepa
I0KasaH Ha puc. 8, rayxoro — Ha puc. 9. [IpensapHTe/lbHO HaANPsiKeH-
Hble aHKepbl MOTYT {IpOEKTHPOBATbCSI HECBOOOAHBLIMM H CBOOGOAHBIMIL.
HecBo6oaHble aHKephbl — 3alleMECHTHPOBAHHBIC, HMeEIOULHe ClLen/eHle ¢
rpyHTOM aHKepHoro TfKa no sceil annne. CpoGOAHBle aHKepbl MOTYT
6biTh perynupyeMbiMK 11 HeperyJHpyembimH. HauGosee HagexHLIMH
sipastiiotesi peryanpyembie [TTHA.

6.16. IIpy npHHATHH peuleHHst 0 BLIGOpE TOTO HJH HHOTO THNA Tay-
6okix aHKepoB — maccBHbix Han [THA Heo6xoanMO yuuTHIBaTH HX
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Puc. 8. KoHcTpyKuusi CKBO3HAIX NpeRHANpsKeHHIX
AITH-7C-100:

A — leenoGoalblA anKep € ABYMH HaTHXKuLIMH TOJOBKAMH (OMOHOAMUHBIE-
vwntit cpasy nocae HaTAXKEHHR), B — cpoboanbiit KouTponbHbil ankep ¢ KHA
(Ges omononHuHBAuHR), B — HecBOGOAULIA anKep ¢ OAHHM HATAXKNBIM OrO-
aoskoM {caena) u a3axumamd HHUIKB (cnpasa); 1 -— xouyc; 2— oGolima;
3 — ankepHas mnoaAywika (6etoH B craabhoft o6ofiMe); 4 — cKpaxstHa JHa-
verpoM 105 MM; 5 — aHkepHbBIA THX (cemb apMaTypHLIX CEMHNPOBOAOMHLIX
kavaton Khacca K7 AnametrpoMm 15 MM);, 6 — KOHAYKTOp, TpyGa AHaMeTPOM
100 MM ¢ onopHbiM daanueM; 7 — HHbeKnuoHnana TPy6Ka, 8 — OGETOHHPOB-
Ka; 9 ~—rycrof uemenTHmiA pacteop; /0 — KHA rtuna HIIC-160; 1! — naura
pacnpeneiiTeNnnlan; 2 -— CKaNbHKA NeAHK; /3 — HHANBHARYANLUBIE 32XKIIMbl
HHUUXB mapry K-2-12-15

aHKepoB THNA
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caefyloliHe OCHOBHble ocobeHHOcTH. [laccHBHBIE aHKepbl  SBJSIOTCS
MeHee TPYNOEMKHMH 1 6oJiee NMPOCTHIMH MO TEXHOMOTHH YCTaHOBKH,
yem TTHA, oanako HaleXXHOCTb KOHTPOJISi KayecTBa HX YCTAHOBKH
3HAYHTENbHO HMXKe. [TaccHBHBIC aHKepHl BCTYNalOT B paGoOTy JNHLIb MO
Mepe pas3BHTISL gedopMaliil B MacclBe, UTO B OnpeleseHHbIX CAyuasnx

Y/
5 \7 \/2
Puc. 9. llpeasaputennio HanpsikenHbolii aHKep KOHCTPYK-

unH [HAPONPOEKTA C yCIneHHOii aHTHKOPPO3HOHHOI 3aUik-
Tofi, orosoBoK — KoHctpyxunu Coto3JopHHH:

| — ckBaXuHa; 27 --oGolima; J — kouyc; 4 — onopHas nJsmuTa,
5 — Gerouuas NOAYUIKA; 6 — NOAHITHAEHOBAs TodpHpPOBaHHAS
Tpy6a; 7 — NOAHSTHAEROBAR TPYyOKa MAJAA WHHBEKTHPOBAHMA 3aMKO-
BOWl yacTH aHkepa H NPOCTPAHCTBA BOKPYr rodpipoBanHHoit Tpy6ol:
8 — nonHITHACHOBAaA TPYOKA ANA HHBEKTHPOBAUNR  BUHYTPEHHEro
npocTpancTsa rodpuaposannoll noansTuaeHonroft TpyGm: 9 — apma-
TYDHhie Kanathl; 16 — 3aMKoBas wacth amnkepa, 1l — cTAaXEKY,
12 — pacniopkn

MOXeT MpPHBECTH K CYULECTBECHHOMY CHIDKCHIIO HaJ@XHOCTH KpenJe-
Hus. Hao6opor, [THA akTHBHO BkJalOualoTcst B paboTy cpasy nocae
HX YCTaHOBKH, YTO NMO3BOJISieT B MaKCHMaJbHON CTeNeHH HCMoMb30BaTh
Hecyulylo crnoco6HocTh rpyHToBoro maccupa. Pacuer [THA ocHoBan Ha
YeTKOH M SICHOHM cXxeMe, TOrfa Kak ycJoBHsi paGoThl MacCiIBHLIX aHKe-
pOB eille HeJOCTaTOYHO OMNpeleseHb A HX CTPOTOro pacyeTHOTro
060CHOBaHHA.

6.17. B KauecTBe 3/]€MEHTOB aHKEpPHOH CXeMBl MOCTOSTHHOrO Kpen-
JICHHS CTeH KPYMHBIX KaMepHBIX BbipaboTok (mawsaas ['IC u FASC)
KopelToo6pasHoit  ¢GopMbl peKoMeHAyeTCsd, Kak HpaBuio, npiiMe-
uath [THA.
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6.18. IMapamerpbl aHKEPHBIX CXCM KpeIJIeHIisi CTeH BbipaGOTOK
(war, ray6iHa, gHaMmerp, YCHJHIE HATSRKCHHs) OHpedesstiores  pac-
YCTOM HJIH H2 OCHOBAaHHH HCHIBITAHHS MOAGNCH 113 3KBUBAJEH IHDLIX
matepnanoB. Ha cragnn TOO pgonyckaercss OpHEHTHPOBOYHO lpH-
HIMaTh: WAl aHKepoB OT 3 A0 4 M 10 BEICOTE, OT 3 A0 6 M 110 AAHHC
xamephl. [IpH Ha3HayeHHM AJMHHB aHKCPOB (BK/i0Yas 3aenKy) cac-
AYCT NPHHHMATH 6oJbliee H3 ABYX 3HAUCHHH

l,= (0,6 4+0,2)b unu [,=(0,5 0,2) A,

riae l, —uoaHana AalHa aHkepa, O W A COOTBETCTBEHHO npo.acT If
poicoTa kaMepol. B 0c060 KpenkixX rpyHTax AJHHA aHKepa MOXKel
NpHHUMATbCsl HauMmeHbluel [,=0,4 b, B rpyHTax HHXe CpelHeR Kpe-
1IOCTH — Hauboapwei [ ,=0,8 b.

6.19. B suipaGorkax 60aAbMIOH B-
corbt (A>10 M), pacnonoXelHbX B
rpyHTax KpeRnKHX H cpelHell kpeno-
ctd (fy >4 M), aast KpemacHust CTeH
JAelyer NMPpHHHMaTh ray6oKiie aHKephi.

6.20. ITpu npoexTHpoBaHHH 0O6-
HLeJKH KaMepHOH BbIpabOTKit ¢ rJy-
OOKHMH ankepaMmi CJaeiyeT HCNOJb-
30BaTh Ha/AWuHe Mapa/JjenbHbiX el
ApYrHX BbIPA6OTOK AJISI YCTAHOBKH
CKBO3HbIX IIPeAHANPSKEHHbIX aHKCe-
poB (puc. 10). B ornensHbix cayuasix

Puc. 10. Cxema aHkepnoro
KpenjeHus MallgHHOro (@) u

MOXeT O6biTb Lenecoo6pa3Ho ycTpoK- TpaHcdopmaropuoro (6) sa-
CTBO CHEIHAJbHBIX NPOJOJMbHBLIX Bbl- aoB T'IC Yubpo (HMuans):
l)a()O’I‘OK Al YCTAHOBKH TaKHX aHKC- I — ankepnt ¢ ycuaHeMm natsxe-
poB w600 kH; ?— mamsan: 3 —
" rpaxcdopmaropunit 3an, 4 — Ka-
6.21. B KaMepax, coopyacembix B Mepa  ynpasaeus garnopa;«u.
L - X . 3 — noAXoRHan BbipaGoTka, 6 —
FPYHTal\ C 4 \\fM <8» Oﬁﬂeﬂi\)' CTE€H BEPXOBAs AHKEPHAA WITOAbLHSA

chefyeT BBLIIOJMHATh B BHAE Hecy-
WHX TOHKOCTEHHBIX KOHCTPYKIHHA, NPHAHKEPEHHBIX K FPYHTOBOMY Mac-
cnuBy rayboknmu ankepamii. B Goace caaGeix  rpyHrax  (f, <<4)
004e/KY KaMephl JOIYCKACTCsl BBUIOAHSTL B BHAC CAMHOMN »Kesc3obe-
FOHHOIl KOHCTPYKUIH KpHBOJHHEeRHOro oucpranust. [Ipu sToM Topuam
KaMepbl B IMIAHC HPHAAIOT spisodniciinoe ouepranue. [loakpanoseiii
HYTb Pa3MELLalOT HA KOPOTKHX KOHCOJISIX, 3a/4c/aHubIX B 00Qe/NKY CTCH.
6.22. B cayuasix, KOTAa NPOEKTOM [1pOH3BOACTBA pabOT onpeae/ena
llepBoOYEpeHasn NPOXOAKA KaMmepbl MO OTHOWICHHIO K MPHMbIKaouled
K HeH Apyroii BboIpaboTKe, B 30He MepeceyeHHs! caefyer npeaycmaTpu-
BaTb MeCTHOe ycHJenHe OOAeNKH Kamepbl MO KOHTYPY BbipaGOTKH.
[Mpu 3toM B npoexTe AROJKHO ObITh YKa3aHO, YTO 3ITO YCHJICHHC
BBIIOJIHACTCST A0 Hauaga NpOXOAKH lpHMbiKalollell BeipaboTkH. licau
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e B HayaJe MPOXOJMTCA NMpHMbIKAaiomas BuipaGoTka, TO ee oblenka
Ha NPOTSIKEHHHM He MceHee OJHOro [poJera AOJJIKHA ObITb BHINMOJHEHA
10 Hauana pa3paboTKH KamMepbl B 30HE MPHMBIKAHHSI.

6.23. YcTpoilcTBO cHcTeMbl Kesie300€TOHHBIX Pacnopok, pacnofo-
JKEHHBIX HHXKE [0J1a Mal3aJja, H ocTaBjdeHHe CKaAbHBIX LEeJHKOB MeX-
Ay arperatamu nospoJser obecneudTb GO/AbLIYIO HAaAEKHOCTb, MeHb-
uyio Ae)OpMaTHBHOCTb H CYLIECTBEHHO OO/IBIIYI0 3IKOHOMHUYHOCTb
coopyKeHHs. B 3TOM ciyuyae rayGokHe aHKEpbi HIKC YypPOBHA moda
MaAUINHHOTO 3aJja [OINyCKaeTcsi MPOEKTHPOBAaTb CO CPOKOM CJYXKGbl
TOJbKO Ha CTPOHTE/AbHbIH MEPHOL.

6.24. Ilpoekt aHKepHOro KpemiCHHs NOJ/UKeH BK/JO4YaTb HEOGXOMil-
Mble MCPONPHATHA NO 06eCneyeHHI0 PacyeTHOro Cpoka CAyXKObl aHKe-
pOB llyTeM CO3JaHHSt HAJEeXHOH aHTHKOPPO3HHHON 3alLHTBI MeTaJlia
C YyUETOM HAJHYHA FPYHTOBHIX BOA H HX arpeccHBHOCTH. [IpHMeHsI0TCA
caenyollue BUAbl aHTHKOPPO3HAHONR 3aUIHThI: HeXAbl H3 MOJHITHIEHO-
BLIN TPY6, LEMEHTALHsi CKBAMIIHBI BOKPYr aHKEPHOro TfXa, HaHcce-
HHe Ha aHKepHble TsKH JIAKOKPACOUHBIX W 3MOKCHAHBIX NOKPBITHI,
JMEKTPOXHMHYECKAsl 3alLUTA, OLLHHKOBKA apMaTyphl.

6.25. Hapy>kHble 3JIeMCGHTBHI aHKepOB, BBICTYMAIOLIHE 3@ KOHTYp
BBIPAOOTKH, He JOJIKHBI MPEnsSTCTBOBATL BEAEHWIO CTPOHTENbHBIX pa-
60T 1 MOHTaXy TEeXHOJIOTI1UeCKoro o6opya0oBaHHs.

6.26. [IpuHHMaeMas B npoekTe 06NeTKH KOHCTpyKuus rayxux [THA
A10.1%Ha ofecneuHBaTh BO3MOXHOCTb HAa[eXHOro KOHTPOJISi KauecTBa
3aMOHOMHYUBAHUS H HeCcyuleH cMOoCOOGHOCTH 3aMKOBOH uyacTH aHkepa.

6.27. OcHoBHble THIIB 06LEM0K KAMEPHBLIX BbIPabOTOK, peKoMeHaye-
MBlE 1151 IPHMEHEHHS B Pa3/HYHBIX HH)K€HEpHO-FeOJIOrHYECKHX YCJIO-
BHsiX, npuBedenbl B Tabn. 3 u npua. 4. Ha craausax TIP u TIO tun

Ta6auuwa 3

XapakrepucTHka rpyHTos l

(B MaccHee) THner oGaenox

AHcrepcHo-apMHpoBaHubii '
HA6PH3r-6eTOH  TOJMIIHHOA
8—12 cM |

Koshdmmenr | Tpewntosaroctn
WPEHOSTH (Mozy.1s 1pentn [:1:7 4 CTeHH
f HopatocTH, M,)
M
| | 2 | 3 | 4
C.ﬂa60Tp9m11H0-‘:583 obne’ox, ornedbHeie Be3 obaenok, ankeps, Ha-
BaTole  (MeHee 1HKepHI, naGpoi3r-6eToH | OpbI3r-GeTolt TOJLUIHOI
1,5) toawsHoil 5—10 cm noj5—10 cM
! | MeTa.1. ceTKe WAl AHcrnepe-
: HO-apMHPOBaHHBII Hab-
| pH3r-6eToH TOJNIUEOR
| 5—8 cm
fu>8 i Cpennerpemtio- Avkeps,  naGpuiar-Gerod| Anxepn,  naGpu3ar-GeroH
{(Kpernkue) |paTble ToamnHoil  10—15 ecm  no|ronmunnoii 10—15 cm no
y (1,5—5,0) | METaanueckoll ceTke WJH MeTa/iiueckoil cerxe
|




[Mpononienne Tabanuu 3

! i 2 3 . 4
'Cnnbnm‘pemu- Allkepul, Mouo/iTHHI xke- {[Ipexsaputessho  nanps-
HOBaTLIC Jae300eTol TOMUUIOI DKEHHBIE aHKepbl ¢ YCIIl-
(6o.1ee 5) 1 . lem 600—1000 kH c nad

on anHPOJIETd  KaMeplolt ipyi3r-6eToHOM 111 Kevle-
20 30 P Al
60TKH 306eTon  ToawnONl 20—
Buipa 40 cm
t
CauGorpewnno- | Alkepsl,  HaGpu3r-Geron ({Aukeps,  naGph3ar-Gerou
Batole roaugHoit  15—20 cm  no |to/unnnoii 10—15 cm

(menee 1,5)

1< fu< 8 |Cpenne- o
{cpennedl  |cHAbLROTpeLLIt-
KpenocTit) |HoBaThIe
(Gonee 1,5)
CaaboTrpeltiiio-
BATHIE
(menee 1,5)
[ 4 Cpeaue- 1l
(m‘[;Ke cpet- cHAbHOTpE -
neit npeno-  [PoBarnie
crn) {6oace 1,5)

MEeTANIHYECKON CeTKe .l
AHCHEepCHO-apMIIPOBAHHLIT
HaOpwBI3r-Oclon  (OJIMINHOS
10—15 cm

MonosutHbiil KeaeaobeToH

TOJILILIHOI 1!5 - npoJe-

20
Ta BblpaboTkH; cOOpHbIil
Kesnezoberon, o6xkaTnii B
FPYHT HJH lIpeABAPHTE/b-
HO HalpsiXKeHHble aHKephl
yeuauem 1000—1500 xH
¢ Ha6puar-6etoHom (noc-
1efHuii BILA 0GALJIKH peKo-
MeHayercs B CpefHeTpe-
HIMHOBATHIX TpyHTax)

[Ipeasapuresviio  Hanps-

JKEHHBIE aHKepbl € yCin-
em 1000—1500 kH u nad-
pbI3r-6eTOHOM  TOJILLIION
7—10 cM 11t MOHOMTHBI
Kesesoberont  TOJILLUHOH
0,4—0,5 M, nprankepenuslii
K I'PYHTY

Mouoanutunii  xenesobe-
1 |

1011 TOILHHOI 10 20npo
JieTa Kamepbl HJIH cOOpHBIi
Kenezoberon, obxarnlii B
FPYHT Al NpeiBapHTelib-
HO HanpAXeHHHe aHKepbt
ycuauem 1000—1500 kH ¢

Habpui3r-6eToHOM

Hpepsapurenvno  wanps-
Keunse aukepbl, Habpoar-
oeron Toswmnnoil 2030 ¢m
Mo ceTke AN fpeaBapi-
T@JILHO HalpsiKeHHble aH-
Kepsl  ycuanem  1200—
1700 kH n MonoaHTHHI}
Kene300eToH  TOJHLHHOI,
1

paBHoil — ——upoJjera,

25 30
HAH  cOopHHii  XKese300e-
TOH, 06xaThlii B rPpyHT

[pensapuresbHo  naups-
MeHHble aHKepbl YCIVIICM
1000—1500 xH ¢ Habpoiar
GerovoM Touaulitoi 10—
15 cM Wi MOHOJNTHBI
wedesodeton TOJILIHOI
0,4—0,8 ™, upunaunkepen-
Hblil K TPYHTY

Hpeasapireapno  nanps-
KCHHBIE QHKEPBl \CHInenm
1200—1700 k1 ¢ nadpuis
OetouoM  1o0ammuon  |H—
20 cM  (nan xKeneso6eron
TONULUHOT 0,5—0,7 wm)
114 MOHOJMITHWI XKeje30-
6eton ToawuNnoil 10 1,5 M
HPI KpHBO.HIHETIOM Ouep-
Taltn  nonepedHoro  ceve-
Hils I\'llMGl)bl




oblenkn cjelyeT NpHHHMAaTh Mo aHajsoram H (Wjau) mno Ttaba. 3.
OxoHuaTenbHblii BbIGOp THNa obmenkn Ha ctaausx «[lpoekt» u PJI
BO3MOMEH TOJbKO Ha OCHOBE NpPOBEACHMS COOTBETCTBYIOLUMX PACUETOB
(cm. ra. 7, 8 u npua. 2) H uccaefoBaHui  Ha  QH3MUYECKHX MOAENsX

(cm. ra. 10 u npua. 3).

7. HATPY3KH, BO3AEVCTBUSI U UX COYETAHMHSI

7.1. Harpy3kn 1 BO3AcHCTBHA pasjlejsioTcsi Ha NOCTOSIHHBIE H
BPCMCHHBIE AJHTE/bHBIE, KPATKOBPEMCHHBIE U OCOBbIE.

7.2. K nocTosiHHBIM HAarpy3kaM W BO3J1eHCTBUAM OTHOCHTCS:

ecTeCTBeHHOe HamnpsiXKeHHOe COCTOSIHME TPYHTOBOrO MaccHsa,

ropHoe AaBJjeHHe;

BeC KOHCTPYKLUHH;

BO3AEHCTBHS MpeABAPHTENbHOIO HANpPSXKEHHS,

BO34e#CTBHS, BbI3BAHHbie NMEpPenajgoM TeMOepaTyp, ONpeacisieMbIM
[Pa3HOCTBIO eCTeCTBeHHOH TeMIepaTypbl I'PYHTOBOrO MacCcHBa M [0CTO-
SIHHOH TeMIepaTyphl BO3AyXa B NOA3EMHOH KaMepe (pacuyer NpoH3Bo-
ANTCSl NPH pasHocTH TeMnepatyp GoJee 30° H BHLIMOJHSIETCH C YYETOM
nnabyxaHust 6eToHa obaenkH).

7.3. K BpeMGHHbIM AJHTENbHBIM Harpy3kam OTHOCHTCSI AaBJjeHHe
MOA3CMHBIX BOA.

7.4. K xpaTKkoBpeMeHHbLIM Harpy3kaM OTHOCATCS HarpyskH ofT
NOABEMHO-TPAHCIIOPTHBIX MEXaHH3MOB.

7.5. K ocobbiM Harpy3xkam M BO3ZCHCTBHAIM OTHOCATCSi celicMHue-
CKHC H B3pBIBHBIE BO3AeHCTBHS.

7.6. B craTHyeckux pacuetax o6[esqoK NOA3EMHbIX KaMmep HarpysKku
I BO3AEHCTBHA HALMEKHT NMPHHHMATBL B CJeLYyIOUIHX COUYCTAHHSX:

OCHOBHBI€, COCTOSILIIHE 113 MOCTOSTHHBIX, BPEMEHHBIX (AJHTENbHBIX 1
KPATKOBPEMEHHBIX) Harpy3oK M BO3AEHCTBHH,

oco6ble, COCTOsILHE M3 MMOCTOSIHHBIX, BpEMEHHBIX (AJHTE/NbHbIX, He-
KOTOPLIX KpaTKOBPeMeHHbIX) H OZHOH M3 OCOOGBIX HArpy3ok H BO3-
AcficTBHA.

7.7. Harpy3ku 11 BO3ACHCTBHS CjelyeT NpHHHMatbh B HanboJsiee He-
HJarofnpHATHBIX  BO3MOMHBIX COUYETAHHSAX, OTAEAbHO AJsl CTPOHTC/Ib-
HOTO 1 3KCMJyaTaLHOHHOIO NMEpHOJOB.

7.8. OCHOBHbIMH XapaKTEePHCTHKAMH Harpy3ok iU BO3ACHCTBHH siB-
JSHOTCST 1iX HOpMaTtHBHele 3HaveHusi (cMm. CHull 2.01.07—85).

7.9. PacueTHble 3HAuUeHHs! Harpy3oK H BO3AEHCTBII BBIYHCASIIOTCS
HYTCM YMHOXMEHHs! HOPMATHBHBIX 3HAueHHii Ha Ko3}duuiieHTs Ha-
JIC)KHOCTH Mo Harpyskam vy, KosapduuneHTsl HaAeXKHOCTH caeayet
npiunmate no CHull 2.06.09—84, npunoxennio 3 CHull 2.06.01—86

i 7.10.
7.10. B pacuerax W npHu MOJAeJHPOBAHHH €CTECTBEHHOE HaMpPsIXKeH-
HOC COCTOsIHMe MacCHBa 3aJaercsl B BHAE TeH30pa IMIaBHBIX HanpsKe-
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HHHA ¢ yka3aHHeM opHeHTauuHu oceil. Koraa oana u3 raasHbix ocei co-
BalaeT C BEPTHKAJbIO, NOJE eCTeCTBEHHbIX HAaNpsKeHl xapakrepl-
3yercsi Takxe Ko3(GHLUHEHTOM FOPH30HTAJbLHOrO AABJEHHS 7., OOpesc-
JISHOILHM OTHOIIEHHE TOPH3OHTAJIbHBIX HAMNpPSKEHHA K BEePTHKAJbHbIM.

ITpyu onpeneneHun pacuyeTHLIX 3HAUEHHH eCTECTBEHHOrO HANPSIKCH-
HOrO COCTOSIHHS 'PYHTOBOIO MacCHBA, 3aaBaeMOro B BHAE BEPTHKAJb-
HOH H FOPH30HTANbHBIX KOMMOHCHT HOPMAaJbHbIX HaNpsKeHuid, ropH-
30HTaJibHble KOMIOHEHTbl HaNpsKEHHH cJaeflyeT yMHOXaTbh Ha Ko3(-
(uuHenT v, npuHuMaeMuil pasubiM 1,2 B cayvae 2>1u 0,8 —npu
<< 1.

7.11. OnpefeneHHe HOPMATHBHOIO 3HAU€HHsI MOPHOTO AABJEHHS HA
craanax T2P 1 TR0 npu pacuere 371eMeHTOB KOHCTPYKUHMH Kpemi 10
CXeMaM MEXaHHKH CTEDXKHEBbIX CHCTeM CJeflyeT BbINOJHATL COrJacHO
nn. 5.10—5.15 CHull 2.06.09—84, a takxe Ha OCHOBaHHH ONbITA CTPO-
HTENBCTBA W 3IKCOAYaTaUHll MOA3EMHLIX COOPYXEHHH B aHANOTHYHBIX
HHIKEHEPHO-TEONOTHUECKHUX YCJIOBUSAX.

Ha cragnsx «Ilpoekr» u PJl 3nauenue ropHoro paBjeHHS HEOOXo-
AMMO OMpeAeNaTb N0 XapaKTePHCTHKAM TPYHTOB C YU€TOM HX H3MeHe-
HHS MPH 9KCMAYaTaudu (H3MeHeHle CBOHCTB FPYHTOB MaccCHBa MPH HX
BOAOHACBILIEHHH).

Hnst onpeneneHuss 3HaueHust rOPHOTO AAaBJEHHA CJEAYeT HCHOJb30-
BaThb ChelHaJH3HPOBaHHbIE CTPYKTYPHO-T€OJIOTHYECKHE MoJenn (CM.
npHa. 1), yuuTHBawliHe OCOGEHHOCTH KapTHHbBI TPELIHHOBATOCTH
Macciipa, onpegesioluide KoHGUrypaunio BOSMOXHbIX BhIBaJIOB.

7.12. JlaBieHue NojJ3eMHbIX BOJ CJefyeT ONpeaesaTh APH yCTaHO-
BUBLIEMCS YpPOBHe BOJAbl B BOJOXPAHHWJIHLIE C Y4YeTOM CHHXXEHHfl ero
BENMUHHBl [APEHa’KHbIMH YCTPOHCTBAMH M UEeMEHTAaLHOHHBIMH 3aBeca-
M, MPEAYCMOTPEHHBIMH ANS 3THX LeJedl.

7.13. Tlpn npoexTHPOBaHHH KaMepHbIX BbIpabOTOK, pacmnosiaraembix
B MHOrOJIeTHEMEp3/hX rPyHTax, HeoOXOAHMO YUHTHIBATb BJIHAHIE I3
MEHCHHIl TeMMepaTypHOro pexiiMa B NpOLECCe CTPOHTENbCTBA H IKC-
NAyaTauuy Ha HX HeCyIyl0 CIOCOGHOCTb.

7.14. CeificMHYeCKHEe Harpy3ku yYHTHIBAIOTCH B pacuerax 00JesoK
KaMepHblX BbIpaBOTOK MpPH CTPOHTENbCTBE HX B paiioHax CceHCMHY-
HocThio 7, 8 © 9 6a/I0B, @ B3PbIBHBIE HArPY3KH — NPH MAKCHMaJbHBIX
CKOpOCTSIX KOJieGaHHii HOPOJH, COOTBETCTBYIOIMHX 7, 8 U 9 Oaanam
cefiCMHYeCKHX BO3AeHCTBHIL.

7.15. MHTeHCHBHOCTbH ceiicMHUeCKOro BO3AEHCTBHA ONpefe/seTcs
no xaprte ceficMuyeckoro paionuposatusi reppuropun CCCP (npusn.
1, 2 CHull 11-7—81 «CTpouTenbcTBO B CEHCMHUCCKHX pAailOHAX») H Ha
OCHOBAHHH CeHCMHYECKOro MHKpODaiOHHPOBAHHA, a B3PbIBHOTO BO3-
AeficTBHA — MO MaKCHMaJbHBIM MPOTHO3HPYEMbIM CKOPOCTSIM KoJscba-
HIil TpyHTa corjacHo TabJ. 4.

7.16. B obuleil nocTaHOBKe CeHCMHYCCKHE BO3/eiiCTBHS ONpeless-
I0TCSl CJIGAYIOUIIMH OCHOBHBIMHM XapaKTepHCTHKaMH: ceficMOrpaMMmoil
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Tadanua 4

THirepBanhl MakCHMAILHIIN CROPOCTC

KoTebaHul rpynTa, cm/c E HuteHcusitocts BipuBa, 62331
i
6,1—12,0 7
12,1—24.0 8
24,1—480 9

(rpadHKk H3MEHeHHs! BO BpeMeHH CMellleHHii ToueKk TPYHTOBOTO Mac-
CHBA), BesocHrpammoll (rpadux H3MeHeHHs BO BpeMEHH CKOpocTeli
CMCLUICHHA TOYEK MaccHBa), akcenaeporpammoit (rpadHk uameHcHitli Bo
BPEMEHH YCKOPEHMH cMelleHHSi TOUeK MacCHBa), a TaKXe HamnpasJe-
HHHeM pacnpocTpaHeHus CeHCMIYECKHX BOJH.
7.17. Cornacto n. 2.2a CHuIl 11-7—81 cciicmuieckoe Bo3AeHCTBIIC
B KBA3HCTATHUCCKOIT NMOCTAHOBKC ONPEACHASIOT cJCAyloille (paxTopbl:
a) HoOpMafabHbic §, 1l KacaTeabllbic T, AHHAMHUCCKIIE HANpsiKeHIis
(MTITa) B rpyHTe OT npoxoasiuieil ccHCMHYECKON BORHDBI OMPCAEASTIOTCS
no ¢opmynam:
6= - AK Y C Tk, (5)

n
T, = *+ 2—1: AK,y C,T Ky,

rac A — koacdduunent, pasublii 0,1; 0,2; 0,4 cooTBeTCTBEHHO AAf pac-
ueTHoi celicMuyHocTH 7, 8, 9 Gaanos (n. 2.5 CHwuIl [I-7—81); K=
=0,25 — KO3pPHUHEHT, YUHTHIBAIOWHA KOHCTPYKTHBHbIE peuleHIis
3faHuii u coopyenuit (taba. 3 CHull I11-7—81); y— yaeabubiii Bec
rpyura, kH/m3; C,, Cy— ckopocTii pacnpocTpaHeHHss B TpyHTe Npo-
NOJBHBIX W NORNepevyHbiXx BOJMH, Mfc; To— npeobGaafaiomiuii  nepHoa
CCHCMHYECKIX KoaeOGaHu#i, NpH OTCYTCTBHH CACUHAJbHBIX CEHCMOJOo-
rHYecKHux nccaefoBaHuil npHHHMaercst paBHbiM 0,5 cex; K, — Koapdi-
[ILHEHT, 3aBHCALLUA OT IMYOHHBI 3a/102KEHHST COOPYXKEeHHUS.

[Mpu ray6une 3anoxenus a0 100 m Bennunsa K, uamensercs or |
no 0,5, a Ha ray6uHe Gonee 100 M Bennuuny K, caeayet npuHumarh
pasHoii 0,9;

6) HHeplLHOHHBIE ceficMiiuecKne Harpy3kH S; oT Beca Q; CTEHOBBIX
rpyHToBeiX 6J0KOB, Beca Qo rpyHTOBOro cBoaa o6pylueHis, Bcca Q
o6aenki cBoAa i Ap. onpeAensiercs no ¢opmyne Buaa:

Sl:AK|aiK" (L:],?,B) (6)

Be3blHepUHOHHBIE HArpY3KH (&) NO BpeMeHu X AcficTBHS He CO-
RIIAAI0T C HHEPILHOHHBIMI ceficMITMCCKHMH Harpy3kamn (6), moaTomy
B 0oco6oe coueTaHHe HAarpy3oK OHH BXOAST pa3iebHo.
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8. PACHETBI OBILEJIOK KAMEPHDLIX BbIPABOTOK

8.1. Pacuernt 06aeNoK KaMepHBIX BbHPAaGOTOK B  COOTBETCTBIIL €
['OCT 27751-88 cneayer mpoH3BOAHTL MO ABYM TpYIRaAM HpeAe/bHLN
COCTOAHHH:

nepsaa Tpynmna —no noTepe HecyH{CH CRNOCOGHOCTH HAH MOJIIOIL
HCNPHFOAHOCTH K JKCHJIyaTauuH;

BTOpas rpyHna — Mo HCNPHIOAHOCTH K HOPMAJLHOH 3KCHAyaTai,

K npegenbHbiM COCTOSHHSIM NMEPBOH TPYHALL JUI KAMCPHLIX BLIPa-
60TOK OTHOCHTCS:

obuas norepsi ycTOHUHBOCTH BLIPabOTKH;

HapylweHHe NPOYHOCTH OTHEJAbHBIX  KOHCTPYKTHBHLIX  3JICMCHTOR
(yyacTkoB) o6menxu B pesyJabraTe BO3JECTBHSI rOpPHOTO AaBJCHIS,
THAPOCTATHUCCKOrO H (PH3HKO-XUMMUCCKOrO BO3JACHCTBHS  I'DYHTOBBLIX
BOJ, KOTOPOE MOXKET NPHBECTH K NOTepe HMH Hecywed cnocobnoctn
Il JIOKaJbHOH moTepe yCTOHYHBOCTH BuipaGOTKH (OOpyleHHe YyyacTKon
CTeH, KPOBJIH, O11Op MOAKPAHOBBLIX NYTEH);

upe3MepHasi jJedopMalusi KOHTYPOB OCHOBHBIX BhIpaborox (Koul-
BCPreHUHA CTEeH), KOTOpasi MOXeT NPHBECTH K BLIXOAY M3 CTPOsl Kpa-
HOBOTO H TEXHOJOrH4YeCKOro 060py/10BaHHA;

HapyweHHe (UJIbTPAUHOHHOA TNPOYHOCTH TPYHTOBOLO MAacCCHBA,
IIPOTHBOPHALTPAUHOHHBIX M JPEHaXCHBIX YCTPOHCTB, KOTOpLIE MOPyT
NPHBECTH K HEJOMYCTHMBIM BOAONPHTOKAM B Kamepy H (HJH) NOBbI-
WCHHIO JaBJeHUs Ha OOeNKY.

K npeacnbHBIM COCTOSIHUSIM BTOPOIt IPYMIbl OTHOCATCS COCTOSIHINS,
BBI3bIBAIOLIHE:

PacKpBITHA TPELWHH B KOHCTPYKWHSIX  06JesKH, CHHXaloulie ec
JIOJITGBEYHOCTb;

HePAaBHOMEPHOCTb CMeEIUleHIIH Onop MOJKPAHOBBIX myTel, 3aTpya-
HSIOILYIO 3KCHAYATALHIO KPAHOB;

HapyWeHHsl MECTHOM NPOUHOCTII OGACAKH, (GuAbTPaALHOHHO Npou-
HOCTH TPYHTOBOTO MaccCliBa, NPOTHBOGH/IbTPALHOHHBIX 1 APEHAAHLIX
YCTPOHCTB, KOTOPbIe MOTYT NPHBECTH K HENPHUTOAHOCTH COODYKEHMSI
K HopMaJbHOM 3kcnayaTauun (o6uJbHbIE BOAOMNPHTOKH, MOBbiLIEHHASs!
BJAXKHOCTE B NOMEUICHHH KAaMeEphbl, CHHXEHHE KayecTBa BHyTl)eHHGﬁ
OTACJKI).

8.2. B pacuerax HaJJieKHT BBOJHTb CJeAylOLIHE KO3(P(HLHEHTHI:

KO>PGHUHEHTH HAaAKHOCTH RO HA3HAYEHHIO COOPYIKEHHIO y, |l
coueTaHHii Harpysok vy,. npuHuMaemsie cornacio CHull 2.06.01—86;

Ko3¢HUHEHT ycioBuH paboThl v, corjlacHo TabJa. 5.

3Hauenust K03p@PHUHMEHTOB HALCKHOCTH [0 MaTepHaay v,,, NpHHH-
MaeMmblx JJs onpeje/lieHHsl PacyeTHHIX XapaKTEepHCTHK MaTepiiaJjos,
ycraHasauBatorcss no CHHIT Ha npoekTHpOBaHHe KOHCTPYKUWI H3
coorBeTcTBYIOUIMX MaTepHanoB. Koap@HuieAT Halle’KHOCTH N0 Xapak-
TEPHCTHKAM TPYHTOB Y, CJEAYeT NpHHHMATL PaBHHM 1,25.
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Ta6auwma 5

Kosdhwnent ycnosnit paGoTht Y. daph
pacueTe #o NpeaciabHLIM COCTOSIHIAM

DUCMCHT KOBCTPYRILIE
1 rpynun I rpynm
GeToHNsle (B TOM unc.1e N3 HaGpp3r-Getona) 1 0,9(0,75)
XenesoOeToHnuie (B TOM uncne npeapapn
TCNLHO HANpsXCHNbie, 13 apMupoBaNIIONO
HaOpui3r-Getona 11 xenezotToprperi) 1,1 1,3(1,15)
AllKepbt Ty 6oOKIe NPCABAPUTEALHO Hanps-
XKeHHble . . . . . .. 0,95 1
Ankepbt ravhokne 6e3 npeaBapiTenbIoro
HANPA KEenHa
B cBode 0c3 yuetra npounocTy rpyn-
TOBOrO MaccnBa . . . . . . .. 0,95 !
i CROAC C YUCTOM TIPOMHOCTH Ipyh-
TOBOrO MAaccisa G 0.8 |
BOCTEHAX . . . . ... L 0,65 I

fTponyvewanua b 3uwavenus RodadupiigiienTon, yRA3auunle n choGkay, ¢ 1eAYCT HPORIEMATH
A TPYHTOB. MOABE|DRCHHLIN cYddomt, nuuesaunsanio, a2 TAkXKE (pH

FHAPOKAPGOHATHOI NEJONHOCTIE BOAN — cpeb MeHee 0,25 Mr  Ixn/a.
2 Koadupnnmenr Te AMN NOTCHIUAALHO HEYCTOMMHRLIN FPYNTORKY OnoKon

chAeNyer NMPUARMATL panHusm |

3 Tpu pacuerc XOUCTPYKIHE na ceflcMutecKie wAH BIPbIBIbe RBOYVIEHCTRHA
B cooTretcTRHN co CHufl [1-7--81 caeayetr nROANTH JONOANTCAbLIIBIE
Koypduiment ycaopuft paGorn pr apsiinimaemblit parubin 1,2 ann Ke-

ACIOOETORNBIX KOHCTPYRIHA # |4 — AR CTAABLIBLIX

8.3. Pacuer 3nemMeHTOB 06€M0K KaMepHbIX BHPabOTOK MO npeaeb-
HbIM COCTOSIHHAM NepBOil W BTOPOW Fpynn cAelyeT BHIMOJAHATbL B CO-
orsetcTBii co CHRIT 2.06.08—87 nns GeTOHHBIX 1l >KeNe306eTOHHBIN
KOHCTpyKunit 1 CHull 11-23—81 * — anst cranbHBIX KOHCTPYKUHIL.

8.4. Pacuer xoHcTpyKumuit o64csoKk 1o nepBoil rpynne npeae/bHBIX
COCTOSIHHH CACAYeT BBHINOJHSITH C NpPHUMEHEGHHEM pacueTHbIX 3HaueHiil
HATPY30K H XapaKTePHCTHK FPYHTOB 11 MaTepHaOB.

8.5. Pacuer koHcTpykuitii o6aesox 1no BTOpo#l rpyrnne npeaeibHbX
COCTOAHHII CACAYET BBINONMHSATL € NPHMCHEHIiEM HOPMATHBHBLIX 3Have-
HIHIT HATPY30K B XapaKkTePHCTIK FPYHTOB H MaTtepHaNoB.

8.6. Ha craansx «[Tpoekt» n Pl crtatnueckiie pacueTnl AOJMMHbI
NPOBOANTLCS B (pn3nueckn HeaiHefiHOW mnoctaHoBke. MaTtemaTHueckle
MOAEeNH NOJXXHBl YUliTbiIBATb HEOAHOPOAHOCTb, AHH30TPONHIO I TPellH-
HOBAaTOCThb TpyHTOB. Mcnosb3oBaHHe H30TPONMHBIX MOZesel AOAYyCKa-
cTest npH KoddduunerTe auusoTponii He 6oee 1,4

Ha craausx «[Ipoexkr» n P/l cneayer yunrtoiBaTe 13MeHeHle Ha-
npsiKeHHO-1epOPMHPOBAHHOTO COCTOAHNA MaccHBa BO BpeMeHH BO-
KPYT BBIpAGOTKH A48 yTOUHEHHS NapaMeTpoR ee 00MeKi.

8.7. Ha crapnax «[Ipoekts n Pl B pacyueTHnIX cxeMax caenyer
MO/leJIHpOBaTh NOCJEL0BATENbHOCTL Pa3paGoOTKH IPYHTA I BO3BEAEHHS!
31CMCHTOB O0A€J/IKH.
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8.8. TIpu paccTosiHHl MeXAy COCCOHUMH BbipaGoOTKaMH GoJee ABYX
MakCHMaJbHBLIX HpoJeToB Ha ctagusx TAO u TAP nonyckaerest npo-
H3BOAHTL pacucT Ka)kKAOH BuIpaboTKH Kak oadHouHoii. Ha craansix
«[Tpoekt» 1 P NOMMKHO yyHTHIBATLCSE B3aHMOACHCTBHC I1apaisicdi-
HBIX BbIPAa6OTOK.

8.9. lna onpenenennst obuleil KapTHHB HanpsRKCHHO-AeOpMIpO-
BAHHOrO COCTOSIHHSI COODYXKCHHUST  (IIPHKOHTYPDHBIX 30H TPYHTOBOrO
MaccHBa W KOHCTPYKUHH O6Ze/IKM) cJellyeT NPUMEHSITh MOAEJH MeXd-
HHKH CNAOWHON cpeabl. Jnst onipefeseHust ycnauii B 3JeMEHTax KOHCT-
pyKulii OG[Ae/KH CAeAYeT APHMEHSITL pPacyeTHbie CXeMbl MeXaHHKH
CTCPAKCHEBBIX CHCTEM.

8.10. B pe3yabrate pacucToB, BHINOJHEHHBIX HAa 0a3e MoaeJell mc-
X2HIKH CMNJOWHOA CpeAbl, A Ka’KAOrM0 XapakTepPHOro CTPOHTENBHOIO
3Tana M COUCTAHHsI Harpy3ok H BO3AefCTBUA B oOLleM cayuae LOJIK-
bl GbITh OllpeAC/eHbl:

HECPCMCLLCHHSE B MACCHBC 1l A KOHTYPC BbIpaboTOK;

HanpsiXKeHUst B FPYHTOBOM MaccHse H MOAC/HPYEMBIX 3JeMeHTax
06CNKH;

30HBI Heynpyrux AedopMauliii rpyHTOBOrO MAaccuBa BOKPYT  Bbl-
paboToK.

Pacyers! BHIMONHSIOTCS YHCJCHHBIMH METOAAMH: KOHEUHBIX 3JIeMEH-
toB (MK3), koHeunbix pasHoctefi (MKP), rpannudblx 3neMeHTOB
(MI'3). B pacuerHbix cxemax MKO Hanuune cucTeM TpeuluH, Ha-
NNacTOBAHHA MOXET YUHThHIBATbCA Ha Oa3e INPOUHOCTHBIX MoAeJei,
peajusyoiiux o606wWeHHbH Kputepud Mopa (cM. npua. 2); cHCTeMb!
MeXO6J0YHBIX TPCULIH B NPHUKOHTYPHBIX 30HaX BbPABOTOK MOryT MOJIC-
JPOBATHLCS ClieHaJbHBIMI KOHEUHLIMY 31emeHTamit (Tuna ['yamana).

8.11. Hdast npnbirkeHitil OUeHKH BO3IMOXKHBIX MAaKCHMaJbHBIX CMe-
WCHNT CTCH KaMepHOil BRIPABOTKH BO BpPeMst CTPOHTLAbCTBA ACHYCKa-
CTCS N0J1L30BATLC (POPMYJION

N =4 500572,

riae /i — BHICOTa CTeH, M; A/ — nepeMeLleHHe, MM,

8.12. JKene306eTOHHBIR CBOA AOJKCH OBITH PACCUlTAH HA Harpysky
OT BO3MOXCHOTO BbiBaJia IPYHTA, PasMepbl KOTOPOro ONpefe/sioTcs Ha
OCHOBAHUH MOACJCH TPELHHOBATOCTH MaccHBa (cM. npuin. 1) ¢ yue-
TOM KOHQUTypal i 30H Heynpyrux fedopmaiimii.

8.13. Ouenka ycToO#HIBOCTH NOTEHIHAJBLHO HCYCTORUUBBIX 6JIOKOB
ofpyulenus IpyHTa AOJIXKHA 1IPOH3BOJAHTBLCS Ha OCHOBE aHaJH3a BCeX
BO3MOXKHRIX CXeM HX npeledbHoro pasHOBecusi. Koudurypauus 6m0-
KOB OOpyuleHus onpelensieTcst Ha OCHOBe MOAeJell TPewHHOBATOCTH
FPyHTa C y4eTOM pPacCuUeTHBIX 30H Heynpyrux Aedopmauuii rpyHTOBOro
MaccHBaA,

kS
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OueHka ycTofyuBOCTH 6JIOKOB A/ Ka)KAOH CXeMBl MpeaesbHOro
paBHOBECHSI 3aKJ/IIO4AeTCS B NPOBEPKE yCJI0BUSA

Tnle F < 12 Tet Rl (7

rie F u R;— pacueTHble 3HaueHIsi COOTBETCTBEHHO CHJ, CTPEMSILLHXCS
BBIBeCTH GJIOK H3 DAaBHOBECHS, H KOMIOHEHT YACPIKHBAIOLUHX CHJ;
Y1 — KO3(phHUHCHTBI yc/oBuil paboThi TPYHTOBBIX 6A0KOB Il KOHCTPYK-
THBHBIX 3/1¢MEHTOB.

Onpeaensiioueit, kKaKk npaBHJIO, fBJASETCA CXeMa NpefelbHOrO pas-
HOBeCH#, KOTOpasi COrjlacHO YcJaoBHIO (7) xapakTepH3yercsi MaKCH-
MaJbHBIM Ae(HLUHUTOM yAePKHBAIOLWIHX CHJL

B Tex cayuasx, koraa ycjoBue (7) He YIOBJIETBOPSIETCS, NpPOEKTH-
pyeTcs noctosinHasi o6aenka (cM. ri. 6).

8.14. KoadpuuneHT ycTORUHBOCTH rPYHTOBOro 6JIOKAa BLIYHCASAETCS
1o ¢opmyne

Zye Ry
Ky=——>1 (8)
TeinF

8.15. Tlpu pacuere H NpoOeKTHPOBAHHH 06e/0K KaMepHbIX BbpaGo-
TOK C Y4eTOM cefiCMHYeCKHX M B3DBbIBHBIX BO3JEHCTBHI CjedyeT pyko-
soacTBoBathest nojoxkenuamu CHull I1-7—81 (npu stom pekomeHay-
117—85
BHUUT
CTBHH NPH NPOEKTHPOBAHHH THAPOTEXHHYECKHX COOpYXKEeHHH») u Apy-
IHX HOPMAaTHBHBIX AOKYMEHTOB, OTHOCAIIHUXCSH K CTPOHTe/bCTBY B celii-
CMHUYECKHX paHoHax.

8.16. Pacuer Ha6pbI3r-GeTOHHOrO NOKPBITHS, BBIOJHAEMOTO 110
aHkepam, cjaepyer npondsoantb B coorserctBri co CHnll 2.06.09—84
(pasnen 3 npua. 2).

8.17. Pacyer KOHCTPYKUHH OMOp MOAKPAHOBBIX MyTeH, BBLIMOJHCH-
HLIX B BIHAE apok, 6anok, (epMm, CAeAycT HPOBOUITH MO PACUCTHLIM
CXCMaM MEXaHHMKH CTPEXHCBBIX CHCTEM.

KOHCTpYKUHH OMOp, BLINOJNHSAEeMble B BHAe 6anoK-CTEHOK € KOH-
CO.1bHOM MOJIKOIT, B o6LIeM cayuae cJelyeT pacCYHTbIBATbL MeToAami
1copin ynpyroctn (MK3, MKP u ap.) ¢ MojeiupoBaHuem B pacuct-
HLIX cXeMax paboThl rpyHTOBOro Macciiza. [Tpn peamnsaunn B Takux
KOHCTPYKUHSIX CXeMbl MOABECKH K MATaM CBOAA 6e3 aKTHBHOTO BKJIO-
YCHIISE MPHMBIKAIOILEr0 K HUM TPYHTOBOrO MaccHBa J[OMycKaeTcst HC-
110/1b30BAHHE PACYETHBIX CXeM MEXaHHKH CTepXXHeBHIX cCHcTeM. Xapak-
FePUCTHKI TPYHTOBOTO MacCHBa C/elyeT NPHHHMAaTb MOHHUXKEHHBIMH C
yueroM ero ocjalJieHHsi OT pa3yMJOTHEHHss B Ipouecce pPacKpbiTHA
BbIPaGOTOK.

Pacyer xene306eTOHHBIX KOHCTPYKUHH CJEAyeT BBIMOJHSTb B (-
3lluecKH HeJHHefHOH nocraHoBKe, YuYHTHiBalleli TpeuinHooGpasosa-

ercst nmoab3oBaTtbesi [locobuem «Yuer celicMHUECKHX BO3HeH-
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Hie B 6eTOHe. Ynpyryl Mogeab AONYCKaeTcsl HCNO/Ab30BATh MAPH CIe-
HalbHOM 060CHOBAHIIN.

8.18. B 0c060 CHOXKHBIX CJyuasiX B3aHMOZEHCTBHA FPYHTOBOrO
MacCHBa C KOHCTpPYKUHeH onop NOAKPAHOBHIX MyTeH AJst 06OCHOBAMIHS
NPOEKTHOrO pPEHICHHS PEKOMCHAYETCsl NpOBeJeHHE HCCJe/OBaHMs Ha
MOZe/ISIX H3 S9KBHBAJEHTHBIX MaTepHanoB.

9. OCOBEHHOCTH TMPOEKTHPOBAHHS KOHCTPYKLHI
OBOEJIOK KAMEPHbBIX BbIPABOTOK, PACITIOJIO)KEHHDBIX
B BEUHOMEP3JIbIX TPYHTAX

9.1. I1py NpoeKTHPOBAHUH KaMePHBIX BHIPAOOTOK B YCJOBHAX Beu-
HOH Mep3JIOTHl HaJJeXKHT [JONOJHHTCAbHO ONpefesiTh CJACAYIOULHC
HHAKEHEPHO-reoNOrHyecKHe JAaHHbie:

yopyrie U NpPOYHOCTHble XapaKTepHCTHKH BEYHOMEp3JIbiX FPYHTOB
KaK 1JIf Mep3Jioro, TaK H AJs TaJ0ro COCTOSAHHH,

HaJWyHe JIHH3 JbJAa H CTENCHb 3aMOJHCHHS TPeUHH JIbAOM HJH
JbJOHACHILIEHHbIM 3aMOJHITENEM;

TenJO(H3HUECKIIe XapaKTepHCTHKH IPYHTOB,;

TeMIIepaTypy BEUHOMEP3JbIX TPYHTOB;

AaHHble O KpHOreHHOH TekcType (OCOGEHHOCTH CTPOEHHA [PYHTO-
BHIX MEp3JBIX NOPOA, OBYC/IOBNEHHBIC PACIONOXKCHHEM HX COCTaBHBIX
yacreft);

AaHHBle O pa3Mepax TaJHKOB H O CKOPOCTAN (PHAbTPALUHOHHOTO
IIOTOKA B HHX;

YAeNbHYIO0 BeJIHUIIHY OCaAKIl TPYHTOB HOA Harpy3kod npm oT-
TauBaHHH.

9.2. TIporxosupoBsaHilec BeJHUYHHBl it XapaKkTepa IIPOSIBACHHS TOPHO-
"0 JAaBJICHHS B BCUHOMCP3JILIX I'DYHTaX, KaK HpaBHJIoO, HAANCIKHT
OCYLLECTBJAATD:

SKCNCPHMCHTAJNbHBIM NIYTEM B OllbITHBIX ublpa6o1‘|<ax (UJTO.HbHﬂX H
KaMepax), pacnoJioKeHHLIX B aHAJOIHYHBIX MPOEKTHPYeMOll noA3eM-
HOM KaMepe Mep3/OTHO-TEOJIOrHYEeCKIX YCAOBHAX, MpPIl HCKYCCTBEHHOM
OTTABAHIH BMELIAIOWICIO MACCIBA BCUHOMEP3ALIX IPYHTOB;

COLIOCTABJIEHIIEM C dHAJIOraMi, IVIABHBIM 06pasoM ¢ oObekTami,
MJIHTCABLHOE BpEMst HANOAALUIMHCS B 3KCNJyaralill B AHAJOTHUHBIN
MCP3JIOTHO-TEOJIOMHUECKIIX YCJIOBHIAX;

pacueTHHM NyTeM H PH3HUECKHM MOJC/HPOBAHHEM ¢ NOMOLLbIO Me-
TOAa KBHBAJCHTHBIX MaTCPHAJIOB.

9.3. Pacuernasi BejiMyHHa THAPOCTATHYECKOro AABJEHHS [PYHTO-
BBHIX BOJ [OJKHA ONPEAeAssTbCH [0 HbE30METPHUECKOMY YPOBHIO, yC-
TAaHOBJEHHOMY Ha OCHOBe (HJbTPALHOHHBIX MCCACAOBAHHI # HCCAe10-
BaHHH r/yOHHB NPOTAHBAHUSI TPYHTA BOKPYK Kamepsl.
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9.4. Heo6Xx04HWMO yuHTbIBaTb BO3MOXKHOCTb OCaAKH MPOEKTHPYEMBIX
COOpY)KeHHH, CBA3aHHOK C o6pa3oBaHHEeM NOA HHMH 30HbI OTTaHBa-
Hiist TpYHTOB. BesnHuMHa BO3MOXHOH OCafiKM 3aBHCHT OT TeMIepartyp-
HbIX YCJOBHH 3KCM/yaTalUHH KaMepHO# BblpaGOTKH, CTENEHH TPELLHHO-
BaTOCTH M JIbAHCTOCTH BMeLalOLHX T'DYHTOB H ompelensiercss B Mpo-
cece H3bICKaHHH.

9.5. Koncrpykunn 064e/0K KaMepHbIX BbpaGOTOK, pacnoJoxeHHbIX
B FPYHTaX, XapaKTepH3YIOULIXCS 3HAUHTENbHOM JIbAHCTOCTbIO, AOJIKHBI
of6s1afaTh 10AATAHBOCTLIO, TO €CTb CHOCOGHOCTHIO NOJ BJAHSIHHEM He-
PaBHOMEDHBIX HArpy3ok nepepacnpcie/siTb YCHIHSI B CBOMX 3JleMeH-
Tax 6e3 HapyuleHHsl HX UEJOCTHOCTH W MaKCHMaJIbHO BKJIOYaTb B pa-
6oty oxpyxawowmnii maccHp. K TakuM KOHCTpYyKUHSIM OTHOCATCS pas-
JHuHble KOMOHHALHH Kene300eTOHHOH aHKepHOH Kpenu H HaGpHI3r-
6e¢TOHA MM AMCNEPCHO-aPMHPOBAaHHOrO HabpHI3r-6eToHa.

9.6. B cayuasix, Koria kamepHble BHIpaGOTKH NpOBETPHBAIOTCS Ha-
PYXHBIM BO3AYXOM, HeOGXOZHMO NpejlycMaTpHBaTb MEpOMNpPHSTHS,
HCKJIOYaoUiHe obJe/leHeHne OOAeNKH, a Takke MOPO3HOe MNydyeHHe
113-32 CE30HHOTO OTTAHBaHHsl U 3aMep3aHus.

9.7. Tlpu Ha3HayeHHH KJacca W MapKu GeToHa 0o6Ae/NOK caefyer
Yy4YHTbIBATb BO3MOMHOCTb NEpHOLHUECKOTO (Ce30HHOro) 3aMopa)kusa-
HUS W OTTauBaHHA GeTOHa.

10. OCHOBHBIE 3AJAYU MOLOEJ/IMPOBAHUS
KAMEPHbBIX BbIPABOTOK

10.1. Moge/bHble HCCleQOBaHHS KaMepHHIX BbHpabGOTOK MpPOBOASIT-
cst Ha craauu «[1poekT» ¢ uesblo OUEHKH YCTOMYHBOCTH BhIPaGOTOK,
YTOYHEHHs] NMapameTpoB OGAENKH W TEXHOJNOTMH [POU3BOACTBA roOp-
HBIX pabor. OnmucaHHe TEXHOJNOTHH MOAEJHPOBaHIISl Ha 3KBHBAJeEHT-
HbIX MartepuaJax npuseleHo B npui. 3. Mccnegosanus Moryt ObiTh
1POBE/IEHbI C YUEeTOM AHHAMIIYECKHX BO3LeHCTBHE.

10.2. B pesysabTaTe MOAENbHBIX HCCJENOBAHHI ONpeNesIOTCS:

HallpsIKEHHO-Ac(OPMHUPOBAHHOE COCTOSIHHE TPYHTOBOrO Macclipa
BOKPYT KaMepHOil BbIpaboTKH,;

30HBI Heynmpyrux JAedOpMauuii OKpyXaloliero BbhpaGOTKy TpyHTa
1l XapaKkTep pa3BHTHf 3THX 30H B mpolecce IMO03TanHOK paspaboTkil
BEIpaBOTKH, NpedyCMOTPeHHOH NPOEKTOM NpoH3BoACcTBa paboT;

CMeLieHHsT MaccuBa H JedopMalii KOHTYpa BupabOTKH;

YTOUHCHHBIE NapaMeTPbl aHKepHOR KpenH W TeXHOJOTI'HH IPOXOl-
ucckix pabor;

XapaxkTep pa3BHTHs TPEUMHOOGPA30BaHHSI B FPYHTOBOM MacCHnc H
B 06eJKax B NepHOA IKCIAyaTalHH.



[Tpunoxenue |
CnpaouHoe

WH)XEHEPHO-TEOJIOTHUYECKOE MOIEJIMPOBAHUE

1.1. TlpoexTupoBaHHe KaMepHHIX BHIPaGOTOK CJelyeT BeCTH Ha
OCHOBE HHXKEHEPHO-re0JIOTHYeCKHX Mojlesiell, pa3pabaThiBaeMbiX HHXKe-
HepHO-reosorHYecKHMu cayx6amu. MHXKeHepHO-reosoruueckoe Mojce-
JIHPOBaHHe NO3BOJSAET B PACYETHHLIX H (PH3HUECKHX MOJEJSIX OTPa3HTh
OCHOBHBIe 3aKOHOMEPHOCTH CTPOEHHsI M CBOHCTB IDYHTOBOTO MAacCHBA,
BbIACJHTD B HEM KBAa3HOAHOPOAHBIE  HHXEHEPHO-reosNorHUeCKIIe
YHaCTKH.

1.2, HMHxeHepHO-reosoruueckne MojAe/au noApasfendlorcss Ha o6-
IHE K CreuHaNi3HpOBaHHbIe.

O6uwasn (ocHOBHAst) MOAeNb OTpaxcaer O6GLiHe 3aKOHOMEPHOCTH
COCTOSIHHSI H CBOHMCTB TPYHTOBOIO MacCHBa, OOYCJOBJICHHBIE COUETA-
HHEM OCHOBHBIX HHXXEHepHO-TeoJlorH4ecKHX (pakTopoB — BelecTBeNHO-
ro coCTaBa 'PYHTOB K (paKTOPOB BJHSHHA HA MACCHB TEKTOHHUECKHX I
3K30TeHHbIX npoueccoB (puc. 1). OHa cTPOHTCS HA OCHOBe JAaHHBIX

HH)XEHEPHO-Te0JOrHYeCKOro paHOHHPOBaHHS M MOJEJNHPOBAaHHS MO CO-
BOKYNHOCTH NPOMEXYTOYHHIX (BCMOMOraTe/bHBIX) MOAeNeH: nerpoJii-
ToJIoruueckoi, obuiefl TEKTOHHYECKOH HApPYUIGHHOCTH H 3K30TE€HHOrO
H3MEHEHHs! MaccuBa.

Crnennanu3HpoBaHHble HHXeHEpHO-TeoJIOTHUeCKHe MOAENH, B OTJIH-
yie OT OOIIHX, OTPaXKaIOT ONHO HJIHM HECKOJNbKO CBOHCTB AAHHOTO y4a-
CTKa (TpelHHOBATOCTb, reOMeXaHHyeckHe, (HAbTPAaLHOHHbIe CBOMHCT-
Ba), OHM pa3pabaTbiBalOTCA Ha OCHOBe OGLUHX MOJAeNel, HO NPHMEHH-
TEJIbHO K KOHKPETHOMY COOPY2XEHHIO.

1.3. Monenb TpemKHHOBATOCTH — 3TO CXeMaTH3HpOBaHHas M Mac-
irabHpoBaHHasi CeTb TPEIIHH CKaJbHOTO MAacCHBA, MpPEACTaBJNEHHAs
B TabanuHON U rpaduueckoil popme.

B cocraB napaMeTrpoB AJs MojeJiedl TPEIMHOBATOCTH BXOAAT
cleflylolllHe XapaKTePHCTHKH HapyllieHHH CIJIOIIHOCTH CKaJbHOTO
MaccHBa: OPDHEHTHPOBKA CHCTEM TpeIlHH (a3UMYT NPOCTHPAHHSA, a3H-
MyT H YroJl NajeHus), Wiar TpellHH (KpaTyafliee PacCTOSIHHE MEXIY
AByMsl COCEAHHMH TpPEUIHHAMH B CHCTEMe), HX NPOTAXKEHHOCTb H pac-
CTOsIHHE MeX[y KOHUAMH TPEUIMH MO HX NPOTSXKEeHHOCTH (s cayuas
NpEPLIBUCTOA CETH TPEUHH).

1.4. Mozene reoMexaHHUYeCKHX cBOfCTB MaccuBa — CHHTe3 o6uleft
HHXXEeHEepHO-reoJIOTHUECKOH MOJeJH ¢ XapaKTepHCTHKaMH TIeoMeXaHH-
YeCKHX CBOHCTB NO OTHAE/JbHLIM ee 3jeMeHTaM. IT0 NpHHUHIHAbHAS
(ucxoaHast) MOAeNb, KOTOpAasi B 3aBHCHMOCTH OT KOHKDETHOH 3ajatix
MOXeT TPaHC(HOPMHPOBATLCH B YACTHBIE MOJENH OJHOTO HJIH HECKOJb-

KHX CBOHCTB (HampHMep, MOJeNb MJOTHOCTH, MOAeJb CABHroBOfi Mpou-
HOCTH U T. L.).
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HopMaTHBHbIE XapaKTePUCTHKH TPYHTOBOrO MACCIHIRA, PeKOMEHAye-
Mble st Hcrnoab3oBakiis Ha craausx TAO n TIP, npusenens B
Ta6a. .

B D
e e WA W e T
o v T VA WA LVA WA i

Puc. 1. OGmas nu:keHepHo-reosornieckas MofeNb rpyHTo-
BOTO MaccliBa:

O6GaacTi 1 30HBI:
I — o0nacth BHE BRSNS TCRIOHIUCCRDY  paiplBod, 2 — obracth
BANANNA PA3PhIBOB, 3 — 30HA 3AWBHHPOBAHHBIX TpyHTOB, 4 — 30HA
BHIBETPHBAHHA; ) ~— 30Ha pA3rpy3kn; 6 — 30Ha COXPAHHBIX TPYHTOB
HixcenepHo-reosoruueckune ynacTKit, 7—0 — 3moBHHPOBaHHBIE
(11eckanbHbie) rpyHTH; 8—IA -~ smaccnp npHe 0GMACTH BAHAHHA DPas-
pHiBoB B 30He BbiBeTpHBanun, 9—IIA — To e B 30He paarpyskiu:
10-~1ITA — 10 e, B 30H¢ COXPaHHBIX TPYHTOR (@ — mecyaHHKOB,
f — necYaHHCTLIX H3BeCTHHAKOB), //—16 — MaccHB B o6JgacTH RANA-
HHA PA3PLIBOB B 30He BuigeTpusania, [2—IIB — to xke, n 3oue
pasrpysku; 13- -111B — To e B 301 COXPAaHUbIX 1PYHTOR TPAHIILLL
14 — anTodorHuceKkus  paocrteit. 15 —- oGaactedt, /6 — oMU 3A010-
BUn; [7 — 303 BuIBeTpHBAHMA; [8 — 30HB pasrpy3ki: 19—ypoBiin
rpyHTOBRLIN 8oL [losepyHocTit ochaBACHHST B CKAALHOM  MacClBC;
20 — nnact ocaabGaeHuplXx rpydrton; 2/ — 30Ha H3GHPaTeALHOro Bbl-
BeTpHBakuA, 22 — paspbisiible Hapymediin IV 1 Golee BBICOKHX
nopankos: 23—25 — cxemarHueckHe n3obpaxeHus wmopeneit Tpe-
mun Vo (23), VI (24) u VI! (25) nopagkos. Tlpouee: 26 -~ KOH-
TYPHl NPOEKTUPYEMBIX COOPYKeHHil

[TpuMep npuMeHeHHs 4acTHbIX Mojesefi (TpeulMHOBATOCTH, reome-
XaHHYECKHX CBOWCTB, HAaNpsi}KeHHOTO COCTOSIHHSA) AJsl OUEHKH MCCTHOIl
MPOYHOCTH NPH NPOEKTHPOBAaHHH KaMepHOH BHIPAaOOTKH Mall3asa NpH-
BeJleH Ha puc. 2.
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1%

Puc. 2. YacrtHbie MOAeNH TPYHTOBbIX MaCCHBOB:

a — MoleJb TPEeLIHHOBATOCTH AJIA PacYeTOB NOA3EMHLIX COOPYXeHufi; 6 — mo-

Renb NedOpMALHOEHHX CBOACTB; & — MOJAeNb TPEUHHOBATOCTH aas GH3H-

YecKOro MoOAeNHpoOBaHHs, E, ¥H Eg-MPﬂ.Yﬂb aegopMalidy FPYHTOBOTO MAacCCH-
Ba, 9, H g, -— riaBHHe Hal‘lpﬂ)}(EHHﬂ: ol — OPHEHTHPOBKA TJIdaBHbIX Hanpsxxe-

BHii; 7 — HOpMaJbHOe HanpsXeHHe Ha NJOLIaAKe CABHra; T — KacarejlbHoe

HanpsXXeHHe Ha nJjomailke cABHra; /—3 — rtpewksnt V, VI u VII nopsaxos;

4 — HOMepa CHCTeM; § — rpanHua MeXKJAy yvyacTKaMH C pasaHyHbiMK Aedop-
MALHOHHBIMH CBOficTBaMy
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4.2. Hopmatusuble reoMexaHH4YecKne XapakTepUCTHKH

Ta6anua l
MACCHBOB CKaNbHbLIX TPYHTOB

\APAKTEPHCTIPK MAaccHBa CKaJdbHhiX rpytron

CARITY 3 3
no TPeUYIHAM, 3ANOAHEHNBIM HCCUAHBIM N THNHNHCTHIM TPYHTOM ¢ HINPHEON WX § §
pacKphETIEA {(MM) LAST BCEeX ®iton pacuera &t (pnany. soaennp, ; ;
| <2 220 >20 o2 | ¢
o S5 | %
g, £ & g 2 HE
% T o = :: a PR
" 2 g = 2. £9 5z
5 51z E3 s cs EZQ g 5
QY 39 ] O30 gag 29 ol
=3 5 5 ke =] B
i E ggg g=x £ gekE Q5 g
> >2 ek P =% = —EE oz o5
== x5S EE= == =E5 T Ia
o = 9= - =83 =53 30 o=
- = e g ey YEc ;E: = o]
@9 Eol T Eous = o9 Ex= E=
o T, Mn t : : Rr. 1) R mr
tge [, MMa| tge |C, a go (€, MIMal tge |, Mlla| tge [C, MIa Ma' | mra
i1 030 | 1.00 { 0,20 | 085 | 0,15 | 0,75 | 0,10 | 0,55 | 0,04 15 |—-04
1,0 0201 020§ 0,15} 0,75 | 6,10 | 070 | 0,06 | 055 | 0.03 10 |—-0,25
090 [ 0,15 { 0,80 | 0,10 | 0,70 | 0,66 { 0,60 | 0,03 | 0,50 | 0,02 6 |[—0,15
08010101070 | 006 | 060 | 003|055 | 00271040} 0015, 15 |—0,08

3uatenis HPOUYHOCTHLIX
. HapaMeTpnt conpoTHsaeH s
<2
D=
So B MACCHBE IO BAOUIAAKAM,
T e ° HC UPUYPOUCHHLIM K O-
- 2 BEPYROCTIM  ocaabacHis
] o
= b —
pysTHl 3E & U hw
A ) ] N b [
" a8 > ¢ R F2xg4
oc & a2l CE e B528
28 = 062>y |oEgeIs
D g _d_) I‘sﬁ—g: TUC‘_.?_”(.'
© = = frxa=3 1200ZEE
= 4L = 0¢2=2 (22,258
fd S £ 3 AgEScs [2Xs°=%¢
= 2= &8 oz = H oo
- = - = Q.c v o3 ,o Mo
- S s 8E 5sct? |a535"5%
= b= 5 xz80z (AL E=28
° F, Mlla e . _
4 - ko . tgp |0, ajtg ¢ |, MIla
g 'y Y(rriem')
I.] Ckanbuble (mMaccusubie, | > 10,000 >4000 |1,80{ 2,00 |1,40! 1,60
KPYy1HooG6JIOMOUHbIE, CJOI- ~8 il (400)
CThie, [IAHTYAThie, OYeHb
ciabo u cnaborpentniosa-
Thie  HeBbIBETpesible) ¢
R >50 MIla (500 xrc/cm?)
2. CkanbHbie (Mmaccnsubie, [5000—10000| 2500—4000 {1,50{ 1,70 (1,20; 1.30
KpVnHoGiouHble, GAOYHBIC, 5__8‘ (250—400)
CJOHCTHIE, NAITYaTHIE,
Cpe/HETpellHOBaTbie, cha-
OoBLIBETpesibie) ¢
R.>50 MITa (500 krc/cm2)
3.| Ckanbube  (maccusubie, | 3000—5000 | 1500—2000 |1,30} 1,00 |1.00 0,80
Kpynuobaounsie, 6JouHbie, 34 (150—200)
CJIONICTHIC, nAnTYATHE,
CHJMBHO H O0YeHb CILIbHO-
rpentiiHoBaTthie) ¢ R, =
=15—50 MIlla (150—
500 «krc/cM2), ckaabHbie
(chabombiBeTpeanie,  chaa-
6oTpewminoBatiie) ¢ R, =
=5—15 MIla
4.1 ToayckanbHbele  (nantya- <3000 <1000 {1,00{ 0,30 (0,80| 0,25
Thie, TONKONJANTUATHIE, Cpe- <3 (100)
AHE-CHJLHO 1t OYeHb CHJIb-
HOTpeuiliHoBaTLIE) c
R, <5 MIla (50 krc/cm?)
fMlpumevanwus [ [Aas onpefenclinsg pacucTHBIX XAPAKTEPHCTHK BPOUHOCTH NPHBEACHHBIO

HAeRHOCTH NO rpyHYy, pasnbiit 1,25, a rpadax 19.20 —ua 1,5, 2 Hns nosepxrocTed cnrura,

HHS  xapakrepuctuk t(ge

rReobxomMo vmuoxuTe Ha 1§, a xapaktepuctukn C Ha 1,2, 3 Oaw

CTHKN COOTBETCTRYIOT BOAOHACHHIEHHOMY cocTosiHMo TpyHTa. 5. [Mpn Hamancumt xapakrepncink

TPCIHH B IABHCHMOCTH  OT  HHTEHCHBHOCTNH

32

B3pPbIBHDbIY

sosfeilcTBiilt u  crenewn

Harpy:xenug

B rpadax 7+ 18 IHAYCHHR HOPMATHBHLIN XAP3KTEPHCTHK CAEAYET pa3AeNHTb Ha KordpuunexTt
HPHYPOUEHHKIX K APCPLIBUCTHIM HAH KYMICHBIM TpetlnNaM, Npusejledsbie B rpadax 718 anavc-
MOBEPXHOCTH PA3phina, cOBNagawouleil ¢ TpeutHHOM R,=0.4. 4. flpnpencHirbe B TaGanIe xapaKTepit-

CKaNbHMN TPYHTOB CACAYET YUHTHIBATL H3MCHEHHE KaTeropHu rpyHTa B LIHDPHNHLI  PaACcCKphiTHA
MacCHBa.
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MMpunoxenne 2
O6s3atensHoe

PACUET KAMEPHbBIX BBIPABOTOK
I. OcHoBHble NMONOXKEHNs pacyeTa KaMepHbIX BbpaGoTOK

1.1. O6was MeToAHKa pacueTa KaMepHHX BHIpaBOTOK Ha cTaansx
«[Tpoext» u PJ Bk/NOuaeT TpH OCHOBHBIX 3Tana:

1) pellense 3ajau MeXxaHHKH CIJOWIHONH cpelnbl MJs obJaacTi, BMC-
niaiouiel BeipaboTKy;

2) pacuer mo cTep>KeHeBOM cCXeMe Ha Harpysku OT Beca cpofa (Kor-
Jla BLIpaBOTKa HMeeT Kesne306eTOHHBIl CBOA) I BHIBana rpyHTa, pas-
Mepbl KOTOPOro onpejensioTcss KOHHrypauueit 308 Heynpyrux aedop-
MauHi, HallICHHBIX HA NMEpPBOM 3Tafe, H CTPYKTYPHBHIMH OCOGCHHOCTSIMII
MaccHBa;

3) npomepka ycTOHYHBOCTH KOHTYpa BHIDAGOTKH M ONpeleicHHE B
HEOOXOJHMOM cJjlyuae NapameTpOB aHKEPHOTO KpenJieHus XeJe3obe-
TOHHOMW, HabpHI3r-6eTOHHOH 06 1eNOK.

B oraenbHbx cayuasx (HampuMep, NpH 3aMKHYTOH KOHCTPYKL
o6aenky BhHIpabOTKH 3SJNJHOTHYECKOrO OYepTaHHS M Ap.) BTOPOH U
TpeTHH 3Talbl pacuera COBMeLLAIOTCA.

1.2. Uens nepBoro 3Tana — onpejiejieHne HanpsKeHHo-aedopMIipo-
BAHHOrO COCTOSTHHA TPYHTOBOrO MacCHBa H 3JEMEHTOB KOHCTPYKIIN
KperH, a TakKe 30H Heynpyrux Aedopmaiyii B IPHKOHTYPHO#H obaacTH
BbIpAaBGOTKH.

1.3. Llenn BTOpOro 3Tana — BbHIYHCJEHHE YCHJIHA B KOHCTPYKIUH
CBOJa OT HATPY3KH B BHAE HaHGoNee HEOGNATONPHATHOTO BHIBaJa MPYH-
T4, ONpeje/sieMOro Ha OCHOBAHHH CMELHANH3HPOBAHHHX HHXKEHEePHO-
reoJIOTHYECKHX MoJesell ¢ yueTOM 30H Heynpyrux Aedopmaiiuii.

1.4. Ha 3akniounTtesbHOM, TpeTbeM 3Talle pacuera OUCHHBACTCS
CTeNCHb YCTOMUHBOCTH MOTECHUHAJIbHBIX GJIOKOB OOpYLIEHHs TpYHTa B
CTeHax M CBOAe BHIPAOGOTKH OTHOCHTEJBLHO DACHETHLIX MOBepxHOCTEll
ckoJbKeHHs. [lonoxenne MOBepXHOCTEN CKONLXEHHA TpH 33JaHHOM
nojle HanpsKeHHHA onmpelesseTcss Kak IPOYHOCTHHIMH CBOfiCTBaMi
MaccHBa, Tak H HAaJHYHEM B HeM OPHEHTHPOBAHHHIX CHCTEM TpEIHH,
OTAENbHbIX PA3JIOMOB, CBOMNCTBAMH 3aNOJHSIOUWIMX HX MaTepHaJoR.

1.5. Yxa3aHHbie pacueThl BHIMOJNHSIIOTCS AJST KaXXJOr0O H3 ceyelil,
onpejeNsioWHX OTAe/NbHLIe, XapaKTepHble B OTHOLUEHHH HHXKEHepHO-
reoJIOTHYECKHX CBOHCTB FPYHTOBOTO MacCHBAa H reOMETPHUYECKHX mapa-
METpPOB BbIpaGOTKH, yYacTKH B HaNpapjeHHH NPOAOJBHONR OCH KaMephl.
Besnuunb Bcex HArpysok, a TakXe fnapaMeTpbl aHKepOB B pacueTHbIX
cxeMax 3TaloB IPUHHMAIOTCH MPHBeNAEGHHBIMH Ha eNHHHLY JJIHHH
BEIpAabOTKH B HalpaBJjieHHH, HOPMaJLHOM paccMaTpHBAaeMOMY ceue-
nuto. TIpH HaNHYHH BHIYHCAHTENbHBLIX BO3MOXKHOCTeH pelueHHe 3ajay
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MepRoro 3tama cjelyeT BHITMOJNHSNTL Ha 6ase OODBEMHBIX DPaCUCTHHIX
Moleneil. 3ajayd TpeTbero 3rtamna cjeiyeT pewlaTb Kak B MJOCKOM,
TaK 4, B HeOGXOAHMBIX CAyuasix, B 06beMHOH NMOCTaHOBKE.

1.6. TTo HaliieHHBIM B pe3ysibTaTe PACYETOB HANPSXKEHHAM H (1HJH)
yCUAHSIM  ONpefesiioTcA mnapa-
MeTpbl HeCcyUlHX KOHCTPYKLHIi, a) 4

obecrneunBalollie  HAAEXHOCThb L"L r
paGoThl COOPYHEHHA.

1.7. TlpouHOCTh H30TPOMHOTO —
IPyHTa B HEKOTOPOIH TOUKC Mac- D"‘r e\ ¢t g

CHBa OICHUBACTCS N0 TCOpHN Y u

Kynoua-Mopa. CorsnacHo kpuTe-
pnio Mopa npoyHoCTh cOXpaHsi-

ercs, ecan Kpyr Mopa, cooTser- d) Ln

CTBYIOLIIHA TEH30pPY HANPSHKCHHUI T L1

AJS paccMaTphUBaeMoH TOUKII, D

JNCXKIT BHYTpH orubaloweli npe-

AeJbHBIX KpyroB Mopa, kax no- A & &
A

Ka3aHo Ha puc. 16. OueHka npo-
H3BOAHTCS MO OTHOLIEHHIO AJIHH \_/
orpe3kos 1A u EA:
1A Puc. 1. O606Lllelehle Mofenu npegedb-

K = A_E , LA = EA + IE . HBIX cocTofinuii no Tteopun Mopa:

a — anneltnas  annpokcivauns aunmuft  npe-

o ReAbHHX  cOCTORHH{l: & — Kycouno-perynsap-
rie K — nokanbHblil 1(09(1)(1)‘”.“1‘ Has  aRNPOKCHMAaMHA: [, — JNHHA Tpehenb:

CHT 3anaca MNOpOYHOCTH TIpYHTA, HBIX cocTOsHIIY ANR  FPYHTOROrO Macchsa,
EA — paauyc daxTHYeCcKOro Kpy- by =0 e a 0’:3?{2’;"‘""”" nekotopoit
ra Mopa; IOE — mMunuMasbHoe P
pacctosiHne Mexay ¢akTHueckuM Kpyrom Mopa 1 orubatouieit npe-
AenbHBIX KpyroB Mopa.

I1pu n3sectHoM ypapHeHHH ornbawouei:

%

¥ =f(°) (l)
JnokanbHbil ko3 dHuuHenT 3anaca K Buipakaercs Gopmynoii:
g VIeE =050+l + ) (2)
0,5 (s, — a?)

rac ¢* — KopeHb ypaBHeHHSs
2[: =050 — %) +2f(a) +/(3) =0; (3)

0y H Oy — IJlaBHBIE CXHMaIOUIHE HanpsiKeHHs, O — HHTENCUBHOCTh
HOpMaJIbHBIX HANPsKeHHH.

B onpeaeneHHOM AKMana3oHe HanpsuKeHuH oOrubaiowas Kpyros
Mopa MoxeT GHITh NpHHsITAa npsiMosinHeiiHoll (puc. la) u

fl)=C+sige, )
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rae C— ciennente rpyHTa, ¢ — yroJ BHYTPEHHEro TPEHHS!,
[Tpu sToM cooTHowenuu (2) nepexoiut B GoJiee mMpocTyio (opmy:

K= 0,5 (sy + s} sing 4 C cos ¢ ) )
0,5 (Gl - 62)

1.8. TIpn Hanuuuu B MaccHBe ocnabJieHHH B BHAe CHCTEM TpeLlHH,
HanJacToBaHWi JIOKaJbHbI KO3GMdHUHEHT 3amaca cJeayeT AonoJ-
HHTb OLEHKOH MO COOTBETCTBYIOIHM HampaBaeHHIM 1o  Qopmye:

K = [0,5 (35 + 93) 40,5 (s, — 03) cOs?B] tg ¢y +C,, (6)
0,5 (s - a2) sin | 28 |

rae f—yron Mexay HanmpaBJeHHSIMH TpPCLIHH M TaBHBIX HanpsKe-
HHil Oy, @r-— Yron BHYTPEHHEr0 TpPeHHS MO MJOCKOCTH TpELLHDI,
C; — cuenyeHHe MO MJIOCKOCTH TPELLHHbI.

1.9. JloxanbHbli KO3dHuuUeHT 3anaca B oblueM cayuae npocrpai-
CTBEHHON OpHEHTAallHH MJOCKOCTH Tpelilibl  MOXHO  OHPCACANTHL [0
dopmyae:

K=nlger+ Gy (7)
Tn
rpe g,, T, — COOTBETCTBEHHO HOpMa/JbHOE W KacaTeJbHOe HampsKe-
HUS Ha MJOLLAJKe B MJOCKOCTH TPELIHHDL.

1.10. B rtex cnyuasix, Koria cHcreMa TpellHH TpaHCcBepcaJjibHa OT-
HOCHTE/NbHO pacueTHOro ceueHHsi (NMpPOCTHpaHIle TPEIHH HOPMAaJbHO
pacueTHOH MJOCKOCTH), 3HAUCHHE JOKAJAbHOro Kos(uulicira 3anaca
onpeaneasercst no GpopmyJe:

K = min (%, Iﬁ) . (8)

r

rae r—pajanyc xpyra Mopa, COOTBETCTBYIOUIHH 3afaHHOMY TCI30pY
nanpskeunit; Ry, Ry, — paauyce npeacabHuix kpyros Mopa coor-
BETCTBEHHO 1J151 MaCCHBA TpELLHH.

R.,M=Ccos<p—f‘-’f2—fismgc, )
Ry=—=—"mt __
=5 b —er) (10)
°.r+°y
Fmg=C;cos¢, —-Tsin Pr, (11)
’J.’T=mm(|Br‘"a|l,2‘“—"131—‘11“, (12)

rje ¢ — YroJ Mexcay HanpasjieHHeM AefCTBHSI IaBHHIX HATpSDKeHni
o) H OCblO X; B — YroJ HakJ/oHa MJOCKOCTH TPCLIHH K OCH X.
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2. Pacuyer cBoaa

2.1. PacuerHasi cxeMa 00He/KHM CBOAA MNpEACTaBJASeTCA B Blie
CTep2KHEBOH CHCTEMBl, OMHpalolleAics Ha TMOPOAY OAHOCTOPOHHHUMHU
CTEPXKHEBbIMH CBA3AMH, pabOTAIOLIHMK TOJNBKO Ha cXKaTHe (pHc. 2).
Harpy3ka Ha cHcTeMy paccuuThiBaeTcsi OoT HaHboJiee Heb/aronpusr-
HOTO BO3MOXHOrO BHIBaJa

rPyHTa, ONpeAesieMOro Ha REERRER L)
OCHCBaHHMH aHa/H3a Moje- CIrriigys
J¥  TPElUIMHOBATOCTH Mac- iy

CHBa, CleuHajbHO M[OCTPO-
€HHOK JJst JAaHHOH ueJiH,
H KapTHHBl pa3BUTHs 30H
Heynpyrux aedopmauui.
2.2. LEcam npemycmar-
pHUBaeTcs KpefJseHHe KpPOB-
JH TJYGOKHMH aHKepamH,
TO MOCJeAHHe AOMKHBI 3a-
BOAHTBLCS 32 Mpefenbl KOH-

j_LoHHPHii iiail/a

Puc. 2. PacuetHbie cxemhl [ 3
cBofa KamepHOil BbIpaGOTKH:

a — XeJe306eTOHHOrO cBOAA;

6 — xenezofeToHHOrO CBOZa ¢

aukepaMu; | — xesae306eTOHHbIH

CBOJL; 2 — omopHble  CTePHKHit;

J— OAHOCTOPOHHHE CBA3H, pa- ’
GorajouiHe  TOABKO HAa CXATHE, 2

4 — auKepbl; § — HArpy3Ka BO3-

MOXHLIM BbIBaJOM TPYHTA

Typa BO3MOXKHOrO BbiBajla Ha PAaCUECTHY!O BeJHUHHY 3aACJIKH W pac-
CHNITHIBATLCA HA HArpysky oT Beca BuiBadsa. [lasi obecnevenns ycroii-
UHBOCTH CBOAA AOJIKHO BBHINO/HATLCS ycJoBHe (7) OCHOBHOTO TEKCTA,
KOTOpOEe B paccMaTpHBAEMOM CJyyac 3anHchiBaeTCs! B BHAE

n
TlcTnG\<§TC Nal sina,, (13)

rie G — pacueTHbH BeC BHIBaja rpyHTta; N, — pacueTHble YCH/IHUs b
ankepe (ans TTHA) nam pacyetHas Hecyulas cnoco6HOcTh (AJs mac-
CHBHBIX aHKEpOB); & ,— YroJ HaKJ/OHa i-ro aHKepa K TOpH30HTa/I.

Has nonorux cBoAoB (N1H60 AJif LEHTPANBLHOR 4aCTH MOBEPXHOCTH
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csonos) tpopmyay (13), npeHeGperasi Ma/lbM OTK/IOHEHIIEM aHKEpOB
OT BePTHKAJI, MOXHO 3anHcaTth B BHAE

Y1ein O DR? Ny (14)

CyMMapHoe pacuerHoe yciJHe B aHkepax Mpit KBaApaTHOl cerke
HX YCTAHOBKH (LIar aHKepOB @,) ONpefe/sercs BbipakeHiieM
n l.eN
nNa LealVa
L. Nat=1, =T 2 > (15)
1

a, a,

rae I, — AJHHA AyrH paccMaTpHBaeMoro yuwacTtka csopa; N,— pac-
yetHOe ycHsHe B aHkepe (ans [THA) nan pacuerdast Hecywas cnocob-
HOCTb (A1l NACCHBHLIX AHKEPOB).

M3 ycnosus paseHcTBa

Yeeln G = %TrNal (16)

¢ yuetoM (15) nosyuaem Bblpaxkewue IVt Onpellesiells BedUYHHbL

lara aHkepos
@, = l/_& (7
Yicin G

Ha cramnsix T9O n TIP Beauunny G MOXHO BHUHCAsITH 110 (op-
MyJie
G=1,h,p8, (18)
rie p— nJaoTHoCTh rpyHTa; g=9,81 m/cex?, /i ,— ray6uua 30nn pasy-
[IOTHCHIISE IPYNTOBOIO MacCHBa B CBOAE BbLIPAGOTKH
h,=kyb, (19)

riac b —upodser Bbipaborkn;, k,— koadduuuenr, upuMensieMuit  no
ta6a. 4 CHull 2.06.09—84.

3. Pacuer aHKEPHOro KpenJeHusi CTeH KamMepHOil BblpaGoTku

3.1, Pacuer gpenstennst cren kameploft  BbIPAGOTKH BLIHOJIETCH
B COOTBCTCTBHH ¢ ypasHeHHeM (7) OCHOBHOrO TEKCTa H  CXCMaMH,
1306paXKeHHLIMII Ha puc. 3.

3.2. Bxoasiugiie B HepaBeHCTBO (7) KOMIOHEHTBI CHJ OUPCACSIOTCS
BBIPaXKCHHSIMH

F=(G+ P, + Py)sinh, — N, cos b, (20)
f—_" Yei Ri = I(G + Pk + PU) cos Br + NU sin B(] tg + C(n (2”
Cu;i— 0,7Ct, (22)
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rac [ —cyMMapHas [AJMHa MJOMAAOK CKOJIbXEHHSI B PacyYETHOI
I10CKOCTH.

Bennunua npurpysku CTEHOBOro rpyHtrosoro 6/oka Py onpeaens-
¢TCsi KOH(prypausell BbiBaja B cBoje BhpabOTKH.

Pacnop csopa N, onpejensiercs Kak MHHHMAalbHas BeJHulHa,
HaWZeHHasl 13 pacueToOB MO CX€MaM MeXaHHKH CIUJIOMIHOA  Cpeabl

0) b)

Neo

Puic. 3. XapakTepHble cXeMbl NMPERETbHOr0 papHoBe-
CHSl CTEHOBLIX TFPYHTOBBbIX GJIOKOB KaMepHbIX BhIpa-

6oTOK:
@ —Bec rpyntosoro Gaoka; Pk — KPaHOBas Harpyska.
Py — Harpyska oOT BbiBaJIa TPYHTAa H KOHCTpYKWIH OCAENKH

cpoaa; (N, — BeAKultHa pacnopa cBofa: T — cuaa TPEHNS;
C —cuna cuengenus; 8§ — yron uHakJoHa NOBEPXHOCTH 0O6-
pyuieniss npocreffimefft cXeMmbl 1IpeAeAbHOrO  paBIOBECHS;
0. — yron Hak#AoHa TNJOWAAOK CKOAbXKeHHA, a) cayuai

wiaockoft nopepxunocin oGpyweunsn; 6) cayuaft crynenda-
Toll noBepxHocTH oGpywenns, B) cayuaii nomauoii HoBepX-
IIOCTH OO0pyLweHis

(MK3J), n160 110 cxemaM MeXaHHKH CTepPXKHCBHIX CHCTCM. Ny yuHTHI-
BacTCsl TOMNbKO NMPH YCTOHUHBOCTH TPYHTOBOro 06J10Ka OTHOCHTENLHO
BO3MOKHON MOBCPXHOCTH CKOMbXEHUsI, noacexkaouicii 6J10K Ha YponHe
HSITHl CBOJAA.

3.4. ITpy cobmoncuuu ycaosus (7) c yuerom (20)—(22) pacuer-
HLIX alKepoB Hc Tpebycrcst. B npoTtHBHOM cayuac ieobxoauma iocra-
HOBKA pacucTHLIN rayb6okuX aHkcpos. Pacucrmast cxema KpenicHis
CTCH ITyOOKHMH aHKepaMH nMplBejeHa Ha pPHC. 4.

Buipaxcenns aas F, R uMeloT BHA:

nast TIHA —

F=(G+ Ppy-F Py)sinb, — N,cosl, —1, 5 Ny cosoy, (23)

e Ry = [(G+ Pp+ Po) cos 0 + N,sin b, + 7, >.‘. N sinogjige + C,;
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/1A MACCHBHLIX aHKEPOB —
F=(G+ P, + P,)sinb. — N, cosh,, (24)

n
TiaRi= [(G |- Py + Py)cos b, +Npsinbe + 3, Z Ny sin 2| tg s +

+ 9. ﬁ Ngycosz + Cq.

‘ 8=fc

Puc. 4. Pacuetnasi cxema Kpern/ieHusi cted
KaMepHoii BLIPabOTKH aHKepamH
n
Cymmapnoe pacuethoe ycuine B ankepax IN, npu ware ux yc-
i
TAHOBKH B [POAOJIbHOM HAlIpaBJCHHH @, ONpEAENsIEeTCs BbIPAKEHHCM

n
TS Noy =152 (25)

Orcioaa ¢ yuerom (22) u (23) ans onpelefeHust TpeGyecMoro KoMii-
4CCTBA MPOROJNBLHLIX PSIIOB AHKEPOB HMeeM QOopMYJbl:
aas [THA —
— Y [(G 4 Py + Py) (1utie sin U — cos Oe g ¢)—Na (Yulic cos U +sin 0o tg¢)—C,)
e Na (nl1c €OS @ + smatg¢)

n
(26)
AJI51 NACCHBHBLIX AHKEPOB —

— ‘Lr__lG + Py + Fo) (YaYue 8in b —cos U tg ¢) — Ny ({n1c €08 B +-sin ety g) —cl
1c Ng (COs a + sin atg )

n
(27)
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4. Pacuer aHKepoOB

4.1. O6ulas nAHHA aHKepoB [, onpeleasercs no GopmyJe
la=1,+ [y, (2%)

;e 1, —pabGouas anuna aukepa, [, > f4; hy — pacctosiHHe OT KOH-
Typa BHPaGOTKH 10 MOBEpXHOCTH O6GpyuWleHHs rpyHTOBOro 6J0Ka no
HanpaBAeHHIO aHKepa; (4 — ANHHA 3aMKOBOH uacTi (yuaCtka 3akpci-
MeHIS aHKepa 3a npegesaMi [OBEPXHOCTH O6)PYIUIeHHs); ONpeaesicTCs!
no pe3yabTataMm HaTypHLIX HcnbiTavuil. TIpi OTCYTCTBHH AaHHBIX HC-
NLITAHHA AONyCcKAercss MPHHHMATh NS KOPOTKIX aHKepoB /s, =0,5--
—0,7 M, ans ray6oKHX aHKepOB C ycHaHeM Hanpsikedus ot 300 ao
1500 kH !,, =3—5 ™ c nocienyomHM yTOUHEHHEM.

4.2. Knacc apMaTypHOl cTann rayb60KHX aHKepoB H HeoOXOAHMbII
JIIAMCTP apMaTtypbl ONPeAeasiioTCs 13 YCAOBIIs:

A5l MACCHBHLIX AHKEPOB —

RSAS>N(U (29)
s [THA —
R A > 1,2N,, (30)

§r §cr° s

rie A, — MJIolWAaAb NONepeyHoro cedyenus awkepos; R, R;.  ,, — coOT-
BeTCTBeHHO pacueTHoe (ta6a. 22 CHull 2.03-01—84) n HopmartHBHOC

\ hg: -~z -
e Lj YYALL : 7
- = /
Pue. 5. K onpeaenenuio - \ ta - {!\ACM
BEJNYMHL  NepeMelleHHs \ \
Al; kouTypa BHPaBOTKH 3

OTHOCHTEJBHO HadaJja 2
JaMKa aHkepa.

{ YA
i — NOPAAKOBBLIY HOMep pAaAza L-——/"

(crepxy); ol;x — nepemelie-
Hile KOHTYpa BbipaGOTKH:
Al — mepemellene Hayaaa

fai = flepeneit ALK
3aMKOBOIl yacTH anKepa;
I, 2 — auBnn nOAOKEeHNA \
3aMKORbLIX uacTell aHKepoB AU \.\ /

D
i
(L)
[
k.1
]
T
x

pasrpy3ki u nocjae Pasrpysku
COOTRETCTBEHHO. 3, 4 — AUHHM \
NONOMEHHS KOHTYpa BHPabOT- \
KH RO PpasrpyskH u mocte \
pA3rpy3k#l MacCHBa COOTBeT- \
CTBEHHO \\
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(ta6n. 19,20 CHuIT 2.03-01—84) conpoTnBaeHus cTanu pacTsKeHHIO.
[pn atom 3mavenust R 1 R ,,, LOMKHB YIOBJCTBOPATH YCJOBHIO

A
Ry R oer > E,, (31)
pi
rae Al;, l,,— ynnunenue aHkepa B npefenax ero paoueid AJHHBI Il
3HaUCHUE 3TOH MUIHHBI, COOTRETCTBYIOULHE (-MY FOPH3OHTAALHOMY PSAY
ankepoB (pwuc. 5).

4.3. B npoekTe ROJKHA ObITh yKa3aHa BeJHYHHA GJOKHPOBOUHOTO
ycuans aukepoB (Ng,). Ng, onpexensiercss B 3aBHCHMOCTH OT pac-
NOJIOXKEHHS aHKePa MO BHICOTE CTEH:

AN ankepon 6¢3 peryJipylouHx yCTpoicTs —

Nay=(No = 25 EA) K, (32)
pi
AJIS aHKEPOB C PeryJHpyIOMAMH YCTPOHCTBAMH —
Nia = KnNa: (33)

rae K, — koad¢uunent, yunThiBalomui o6liHe NOTEPH  HATSKEHHs
(Kn= 1.0+1.2); N5, — 6I0KHPOBOUHOE yCHJIHE, PAa3BHTOE AOMKPATOM
nepej 3akpeneHHEeM aHKepa B HATAHYTOM MOJOXKEHHH.

Ha crapuax «[Ipoekts u PJ1 K ycranasauBaeres no pezyantatam
HCMLITAHI B XapaKTePHBIX THNAX CPYHTOR:

Nll
Ko= 22, (34)

t
riie N3, — GJOKMPOBOUHOE YCiJHE aHKepa B HCMbITAHHAX; N, — ycu-
Jiie B aHKepe uepe3 Bpemst ! nocne 6JOKHPOBKH, rae ! — Bpems nod-
HOM CTaGHJIN3ALHKH YCHIHA B aHKepe (MpeKpallleHHst MNajeHHs YCH-
JIHS); ycTaHaBAMBAeTCSs HA OCHOBaHIH MCNBITAHHH, HO He MeHee

30 cyTok.

4.4. TIpuMeHeHHe MacCHBHBIX aHKEPOB H TNPENHANPSKEHHbIX aHKe-
POB HECROGOJHOIO THNA B CHJLHOTPCILMHOBATHIX IPYHTax AOMYyCKaer-
¢Sl NpH BBIMOJIHEHHH YCJIOBHS.

2L < o (35)
IpiMT
rie Q.;— AOMYCTHMAs BeJHUHHA PACKPBITHA TPELHH B HHBEKLHOH-
HOM pacTBope, MpHHHMaercs no taba. 7 CHull 2.06.09—84.

Qepe =

5. MpuMep pacuera nop3eMHoro MawuHHoro 3ana I'3C

PacueTbt npoBOAH/NCH METOJOM KOHEGUHBIX 3JleMEHTOB Ha 0ase
paspaboranunoft B HUCe I'naponpoexra nm. C. 5. JKyka aBTOMaTH3H-
pPOBAHHOMl CHCTEMBl HAayUHLIX HCCNEJOBAaHHI [OA3EMHBLIX COOPYIKeHItil
(ACHHU—TIC).

Slapom cucrembl siBAsieTcst  BhiulcauTesNbHHH Kommaeke  (BK),
npejHa3HaueHHH [/ pelleHHs WHPOKOro Kpyra 3afay MeXaHHKH
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noA3eMHbIX coopyxeHu#l. BasosbiM pacuerHbiM MerogoMm ACHH—ITIC
asasgercss MK, npeacrapieHHbii B ¢opme MeToda MepeMeLleHItii.
Bn6anoreka koHeuHbX 3jemeHToB (K3J) nakera npuxnajgHeix mpo-
rpamm (TTT11) BK Bxaouaer ogHOMepHbie (CTepKHEBbie) MJaOCKHE
i npocTpaHcTBeHHblie K3, nossoasiomue MoaeNpoBaTh H3OTPOMHLII 1
AHU3OTPONHBbIA NO AepOpMAaUMOHHBIM  XapaKTEPHCTHKAM TPYHTOBbII
MAacCHB, a TakxkKe 3JMeMeHThl KOHCTpYKuiti obaenok. [Tomumo crannapr-
noit ang MK3 6ubanorekn K3, IMIIIT BK Bknalouaer TakKe ajekBaT-
HY10 eli 6HOJHOTEKY NPOUHOCTHbIX MoAeseil. Takas 6uOnnHOTEKa 110-
3BOJIACT, C OJAHON CTOPOHBLI, pacCMaTpHBAaTb FPYHTOBbIH MAacCHB KakK ¢
H3OTPONHBLIMH, TAK H C AHH3OTPOMHBIMH MPOYHOCTHBIMH CBOHCTBaMH.
ITpn 3TOM aHH30TPONHS NPOYHOCTHBHIX CBOHCTB MOXeT ObITb 00yCJOB-
ACHA KaK HaAWvyieM B MacCHBE OPDHEHTHPOBAHHBIX CHCTEM TpeLlHH
Pa3NMYHON CTPYKTYpPbl (CKBO3HBIX, [MpPepbLIBHCTHIX), HaNJacTOBaHHi,
TAK H HeNpepbiBHHIM H3MEHeHHeM 3THX CBOHCTB, OMHCbIBAEMbIM HEKO-
Topoit (3anuntHueckoit) ¢ynxkuneir. C apyroii cropoHb, 6ubAHOTEKA
HPOUHOCTHBIX MOJeJsel 1103BossicT Ha (6a3c OAHOH M TOH JKC KOHCUHO-
3JICMCHTHOIT annpokcHMamiin  Hccacayemoil  o6qacTi  Bapbuposarth
KpHTepHeM MPOUHOCTH TFPYHTOBOrO MAaCCHBA Il MarepHala KOHCTPYK-
LLItH 06/1e/10K.

Oco6eHHOCTbIO pacueTHbIX cxeM, paccMatpusaembix B ACHU—IIC,
SIBASIETCS MX CTPYKTYpHO-HeNHHeHHas NpHpoaa, o0yc/aoB/ieHHas Heo6-
XOJIMMOCTbIO MOJAEJHPOBATh B 3aJ4auaXx MEXaHWKH MOA3EMHBIX COOpY-
XKeHHIl NOoC/e0BATENbHOCTh BhINOJHEHHS] XapaKTepHBIX  CTPOHTEJb-
HbIX 3TaNoB — MO3TaNHOE pacKpbiTHe ceueHHH BHIPaGOTOK H YCTPOH-
CTBO KOHCTPYKUHH 06AeN0K.

[lpu pewennn 3amau peanusyercs Kak ynpyras, Tak H QH3HueCKH
HeNuHefiHast Mofend. B npouecce peuleHdst (QH3HYECKH-HEJNHHEHHON
3aja4yl YYHTBIBAeTCs H3MeHeHMe CBOHCTB yuyaCTKOB I'PYHTOBOro Mac-

CHBA H 3JIeMEHTOB KOHCTDYK- 630
HH o064eNlOK, JAOCTHUTLUIHX HAa }

COOTBETCTBYIOILEM ITafe Ha- ﬂam:cueuue
rpyKeHHs npeleabHOro CocTo- POHCDOPHOMOD OB

AHHA, dnpeﬂe.nﬂemoro 3ajaH-

HbIM KpUTEpHEM. i

XapakTepHbie reoMeTpHue- . oo ‘

CKHe napaMeTpbl BbIpabOTOK —“\
3nannsg I'AC npuBeseHbl Ha o~
puc. 6. Y ‘ ffueper-

Hcxonnbie  ¢H3HKO-Mexa- " wunonpodEg0
HHUECKHE XapaKTepHCTIKII \ ! Tncocobarowias
TPYHTOBOTrO MacCHBA: | ’

E=8000 MIla — moaysb ne- l— ‘ ] oy
popmaunn; v=0,22 — ko3¢- L 28
pnunent IMyaccona; Puc 6. Tlonepeunoe ceuene 3nauus '3C
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1==2,55 1/M® —nnotHocts rpyHta; C,,— 2,0 MIla — cuensenne no
MAacCHBY; ¢y ==67°— yroJ BHYTpeHHero TPeHHs N0 MacCHBY.

[TapaMeTphl 3a/eranis Tpex CHCTEM TPELLHH:

I cucrema — asumyt nagenus 130° yron nagenus 70°%

IT cucrema — asumyT nagenus 40° yron nagenus 25°%

111 cictema — asumyT nafenus 230°, yron nagesns 50°,

CuenJieHHe no TpeUlHHaM:

C,=3-10"2MIla (I cucrema),

C,=2-10-2 MIla (II u Il cucremn).

Yron BHYTPEHHEro TpeHHs MO TPeLHHAM:

@, =29° (I cucrema),

¢, ==32° (II n I1I cucremni).

HanpsoxeHHoe cOCTOsIHHE TPYHTOBOIO MacchBa B 30HE pacnolio-
JKCHHSI 3laHHA CTAHWHH XapaKTepH3yercsi CJCLYOLIHMH 3HaYCHHsIMU
HANPANKEHHH:

BepTHKaJbHble HanpsikeHusn 14 MIla,

ropH30HTa/bhbie HanpskeHius 17 MIa.

Ha puc. 7—10 npuBeaeHnsl pacueTHas cxema W pes3yJibTaThl pacuc-
ToB, opopMaeHHble Ha rpadonocrpourese. Ha puc. 11 npuseneH
pacueTHbIf BApUAHT KpemnJieHHs Bupa6oTox 3aaHis TIC.

a O

=
=

)

Pue 7 Makpocrpykrypa pacuetHoii o6nacth
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ITpnnoxenue 3
CnpasotHoe

METOOMKA MOAEJHUPOBAHMS HA 3KBHUBAJIEHTHBIX
MATEPHAJIAX

1. Mccnenosanne kamepHBIX BHIPAGOTOK Ha MoJensix H3 JKBHBA-
ACHTHBIX MaTepHasoB MNPOH3BOAHTCA C HCMNOML30BAHHEM CrelHaN3N-
POBAHHBIX HHXKEHEPHO-Ie0JOFHUECKHX MOJAENCH TPYHTOBOrO  Macciina
(e npHa. 1).

2. OCHOBHBIMH KpHTEpHAMH NOAO6MS NP MOACTHPOBAHHI HA IKBH-
BANCHTHBIX MaTCpHaJax NpHHIMAIOTCS

a=pf HIH fvji: du IIL , — MJIOTHOCTb COOTBETCTBEHHO Martc-
puana MolenH H r';')ymahs Ha¥ype;
rae
0= % — Maciutab HanpsKeHHs HAH BeJHYHH, HMEIOLHX pasMep-
n
HocTe Hanpsokeru#t R, o, E, C. Ilpu stom tg ¢y =tg qy;
,8=—[i — reoMeTpuueckuil Macuirab;

Iy, 1y — xapakTepHble pa3Mepbl MOAEJH H HATYpPHI,

p=-"__ Macmta6 NJAOTHOCTH MaTepHana MOAENH M HaTyphl.

M
Insi BOoCMpOU3BeleHHS B MOJENH CII, AeACTBYIOLIMX HA MacCHB, H
peakuHH KpemnH HCNOJb3YIOT CNeAyIOIHH KPUTepHii noao6us

pm=£ (’_M)1 P,
TII lll

[eomeTpruecknii MacwTab AAs NJAOCKHX Mojesell OOBIYHO NPHHII-
maercs B npegenax 1:20—1:200, a ans o6beMHbIX MoAeneit —
1:100—1 : 500.

3. Ha ocHOBe xapaKTepHCTHK CBOHCTB HaTypHOro Marepuaga i
VKa3aHHBIX B M. 2 KpHTepHeB nopoGus onpefensiorcsi (GH3HKO-mexa-
HIlYeCKHe XapaKTePHCTHKH 3KBIBAJEHTHOro MaTepuana:

NMPOUHOCTb NMpPH CXKATHH R ;

MPOYHOCTb NpPH pacTsiXeHuu R ;

MolLyJib fedopmauuu E;

napamerpbl c/iBHra no martepuany tge’, C’;

napaMeTpbl CABHra no tpemnsam tge; u Cq;

napaMeTpbl CABHTa MO MarepHany TeKTOHHUECKHX HapylueHiil
tgpy u C,,.

4. KamepHble BHIpa6GOTKH B MOJAENH JOMKHL ObiTb JOCTATOUHO
VAanedsl OT ee KOHTypa C TeM, UTOGH BO3MYIlIeHHST B Maccuse,
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BbI3bIBAEMble HaJIHYHEM BHPabOTOK, 3aTyxalH B Npelenax MOAENI.

5. B xayecTBe 3KBHBAJIEHTHOFO MaTepHaJsia HCMOJb3YIOT:

cMeCH Ha OCHOBe THNca ¢ ao6aBKaMu Mecka, MOJOTOrO H3BECTHSIKA,
Pe3HHOBOH KPOILUKH;

CMeCH Ha OCHOBe leMeHTa, nmapaguHa, KaHUGOMH, 3SMOKCHAHBIX
CMOJ M APYTHX BSIXKYUIHX MaTepHasoB.

YBesnueHHe NJOTHOCTH SKBHBAJETHBHIX MAaTepHaJOB [JOCTHrAeTcs
32 cyeT BBeJleHHs B HX COCTaB CTaJbHOrO NOpOUIKa, CBHHIOBOIO CY-
pHKa, CBHHIOBOH APOGH H ADPYTHX yTsKeJaHTened.

6. Monenn U3 5KBHBAJEHTHBIX MAaTEPHAJOB MOTYT GbiTh CIJIOWIHbI-
MH W CTPYKTYPHBIMH, COOTBEeTCTBYIOLUIHMH 3afaHHOM TpeLIHHOBATO-
CTH MacCHBA.

7. Qna Bocnpou3BefleHHsi CJIOHCTOH CTPYKTYpPbi H3rOTOBJIEHHE MO-
Aed BeRYT OTAeAbHBIMHU chaoaMu., Kaxawéi caofl KojKeH ObThb BHI-
paBHeH, a MaTepHaJ ROJIKeH 3aTBepleTb. Mexay c/a0fMH pa3mellaoT
TOHKHH CJOH TaJibKa WM MeJKOH MOJIOTOH CJIOABI, MpeROTBpaLLaloNcii
CXBaTbiBaHHE OJHOrO CJOsl MaTepHania ¢ APYrHM.

8. INpu 6104HON CTPYKTYpe MACCHBA B CIELHAJIbHO H3FOTOBJEHHBIX
¢hopmax oTaIHBAIOT GJIOKH C 3allaHHBIMI MapaMetrpamu rpaHefi. Baokn
nocjle NOJHOTO BHICHIXaHHS YKJAAAbIBAIOTCS B CTEHA HA CMEeuHafbHO
H3rOTOBJEHHOE OCHOBAHHE.

9. Ipu MoAenHPOBaHHH CTPYKTYpPHBIX OCOGEHHOCTEH MaccHBa BOC-
NPOH3BOJAATCS NapaMeTpbl CABHra MO TPeLIHHAM H re0JIOTHYECKHM Ha-
pPYLIEHHSIM C NMOMOLIbIO PAa3JHUHBIX CMa30K. B kauecTe 3amonnuTens
TpelnH NpHMeHseTcs TaJbK, rpaduT, COJHAON, BaseJHH, CMeCh CTea-
pHHa ¢ MacjJoM M Apyrde MarepHalbl, NO3BOJSIONIHE BOCIPOH3BECTH
napameTpbl CABHTa B MOJleJH B COOTBETCTBylOlleM Macuitabe Hamps-
Keuu#. OnpefeneHte napaMeTpoB CABHra Mo TpeLlHHAM OCYILLECTBJS-
eTcs Ha CABHroBOM npubope.

10. Co6paHHas Mojenb nmojBepraercst 06XKaTHIO BEPTHKAIbHOH o
FOpDH30HTAaJIbHOA HarpyskaMH B COOTBETCTBHH € 3aflaHHBIM NoJeM
€CTEeCTBEHHBIX HAMNpsKeHHH, KoTopble MOAAEPXKHBAIOTCS MOCTOAHHBIMI
B TeueHHe BCero 3KcnepuMeHTta. Harpyska Ha Mofenb ocylecTBseTCs
3aKpenJieHHHIMH N0 BHYTPEHHEMY KOHTYPY CTEHAa AOMKpaTaMH, OCHa-
I{eHHBIMH AHHAMOMETPAMHU.

11. Pa3zpa6oTka CeueHHs KaMephl H YCTaHOBKAa 3JeMEHTOB 061eNKH
OCYLUeCTBJISIETCA Ha MOJEJH B COOTBETCTBHH C NPOEKTOM MPOH3BOACTRA
pa6oT, HanmpHUMmep:

orpa6oTKa MOACBOAOBOrO NPOCTPAHCTBA KaMepHOH BLIpabOTKH;

YCTAHOBKA MOCTOAHHOH Xpenu B CBOAOBOH 4acTH BHIPABOTKH;

nocneloBaTeJbHas pa3paboTKa sApa KaMephl C YCTAaHOBKOH ail-
KepoB,

12. [lna onpeneneHHs BeNHYHH NepeMelleHHN KOHTypa Kamep H
MacCCHBA HCMONb3YIOTCA HHAMKATOPHl 4acOBOro THNA, HHAYKILHOHHBIC
AATYIKH, ONTHUECKHEe MATYUKU C JIHH3AMH, HAKJeHHble Ha MOJenb
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MapkH (metoa ¢otodukcawnn). Ias onpeaeneHus nanpsikenuii B Mo-
JeH  HUCMOMb3YIOTCSl  TEH30PC3HCTOPH, HAKJCEHHble Ha MaTtephal
MOJEJH.

13. Ina onpeaenenHa KapTHHBI Pa3BHTHS TPelHH B MacclBe, pac-
KPBITHST GJOYHBIX KOHTAKTOB H 30Hbl HapYyLIEHHbIX NOPOJ BOKPYT KaMep
R MOACASIX HCMOJb3YIOT TOHKYIO (DOJIbTY H pas/iitiHbie TOKONPOBOAHbIE
MaJIONpPOUHBIC MOKPBITHS.

14. Kpen/ienne kamep npcABapHTENbHO HAIPsKeHHBIMHI aHKCPaMIl
MOACAHPYCTCS CACHHANbHBIMU HATSXKHBIMH  yCTpOficTBaMH, yciine B
KOTOPLIX peryaupyercsi ¢ MOMOLUbIO AHAMOMETPHYECKHX KOJel, Ta-
PHPOBAHHBIX MPYXHH W APYTHUX MPHCNOCOGIEHHT,

15. Ycranoska mopenell aHKepoB OCYyLLeCTB/SieTCs B COOTBETCTBHI
CO CXeMOH KpCHJIeHHs CTeH KaMep, a ray6iiHa HX 3aJ/10XKeHHS onpejc-
JISIeTCS MO pe3ysbTaTaM HCABITAHHH Mojc/el ¢ He3aKpenJieHHBIMH Bbl-
paboTKaMH, rje BLIABJAAETCS] FMyOHHA 30HBI HapyWEHHBIX TPYHTOB
BOKPYr BbipaBOTOK.

16. Monesb BEUHOMEP3NOro TPYHTOBOTO MAacCHBA BBINMOJHSETCS B
Blile cHCTeMbl 6JI0KOB 113 9KBHBAJICHTHOrO MaTepHana, yJOXKeHHbIX Ha
crienanbHOM pacTBope, HMHTHpYIOLIeM Jiel HAH  JIbJAOHACHIEHHBI
3aMoNHHTENb TPELHH.

17. Jlns monenupoBaHHs mpouecca OTTaHBAaHHS MacCHBa WCMOMb-
3yl0TCst cneulaJjbHble HarpeBaTeabHble YCTpPOHCTBa, BMOHTHPOBAHHbBIE
B Ka)XAbH OTAeNbHHI 650K MoAenu. [Iopafok NpoBeleHUs IKCMepH-
MEHTOB aHaJIOTHUeH OObIUHBIM MOAeNsM. BxJioueHHe HarpeBaTe/NbHBIX
3/1eMEHTOB OCYLIECTBJIAGTCA B COOTBETCTBHH C MOCJ€L0BATENbHOCTHIO
pa3paboTKH KaMephlL.



[punoxenne 4
CnpaBoutoe

KOHCTPYKUKH OBAEJIOK MALIMHHBIX 3AJIOB I'aC U
I'A3C, COOPY)XAEMBIX B IIAXTHBIX CTBOJIAX
BOJIBIIMX CEUEHUN

[. O6aenkn MaxTHRIX CTBOJIOB (cM. pHC. 1) MOryTt 6biTh Crelyio-
IIMX THMOB: MOHONUTHAsi GETOHHAsi HAM Kene306€TOHHAS KOHCTPYK-
uus, c6opHas xene306eTOHHAS KOHCTPYKuHs (H3 GJOKOB WA TIO-
GHHrOB).

B HCKJIIOUHTE/NbHBIX CAY4asiX B COXPaHHBIX, KpeNKHX, HCBbIBETpe-

322
252
24,0 ozonoBox
S
2 5950
Q2
unumens: | 08
Hold mynneas 4 8 § |
s

= = —

- —>  noausmunenobui.

— | CE=
i
g

G4050 , IXPOH

%,’%’W ‘ t — 3850 (CV 425 v6140)

A ——— =
emoH_ ! —_—— ]
A
w17
T T 2panuya ¢ mans-
k ) ] 1 — nou]oawualw

Puc. 1. Mawnsnnnii 3aa TASC B waxtiHoMm cTBOJe 6OJLIIOrO
ceyeHns

JBIX TPYHTaX (TPaHHT, H3BECTHAKH, MECUAHHKH) TNPH  CIEIHAIKHOM
060CHOBAHHH AOMYCKAaeTcsi NMPHMEHeHHe O6JCTYeHHOH  KOUCTPY K
o6aenkH U3 Habphiar-6eToHa B COUETAHHH C Kene306eTOUHBIMH 1IN
CTaJienoNHMepHbIMKE aHKepaMHu.

B rpyHTax Kpemkux H CpefiHel KpPemocTH H TpPelIHHOBATOCTH (mec-
YAaHUKH, aNeBPOJHTBI, APTHAJIHTH, CAAHUB!, H3BRECTHAKI) B KauCCTRC
o6eNKH CTBOJIA Ha3HAuaThb KOHCTPYKIMH H3 MOHOJHTHOrO Gerona
HAH XKesie306eToHa,

52



B rpyHTax HHXKe cpefiHefl KPemoCTH CH/JbHOTPEIUIHHOBATHIX H BOJO-
HaCHIUEHHBIX (BbIBETpeJsible MeCYaHHKH, aJMeBPOJNHTH, apTHJJIHTHI),
TpeGyIOUHX KpenJeHus BCJed 3a MNPOXOAKOH, cJlefyeT HasHauaTb
KOHCTPYKLHH CTBOJIA H3 CGOPHBIX 3J1eMEHTOB.

B chinyyux (meckax) H HeyCTOHUHBBIX IpyHTaXx (0GBOLHEHHBIX Cy-
necsix, CyrJIMHHKOB), a TaKX<e Ha ONOJ3AIOMIHX CKJOHAX, He NONYCKalo-
IMX BCKPHLITHS KOTJOBaHa, IIAXTHbie CTBOJIbI CJeAyeT COOpYXKaTh
cnocoGoM ONMYCKHOTO KOJIOALLA MJIH «CTEHA B I'PYHTEX.

2. Pacyer KOHCTPYKUHII OMYCKHBIX KOJOALEB OOJbUIHX CeueHHit
CJeAyeT BHIIOJNHATH B cooTBeTcTBHH ¢ ykazanuamun CH 476-75
(«<MIHCTpyKIHS MO MPOEKTHPOBAHHIO OMYCKHBIX KoJoAueB») H «Pyko-
BOJACTBA NO NMPOEKTHPOBAHHIO OMYCKHBIX KOJIOALEB, OMYyCKAEMBIX B THK-
COTPONHOK py6ailike».

3. B cayyae npuMeHeHHs] B KauecTBe BPEMEHHOH KpemH LIAXTHBIX
CTBOJIOB COOPHBIX XKeJe306eTOHHBIX 6JIOKOB NOCJedHHe C/efAyeT BKJIO-
4aTh B COCTaB NMPOEKTHpPYeMOH 06Ae/KH H YUHTHIBATL IPH pacuerax.

4. Jlnst rHAPOH30JSILHH WAXTHBIX CTBOJIOB PEKOMEHAYIOTCS clefylo-
ilHe MEPONpPHATHS:

HaHeceHHe CJIOs TOPKpeTa Ha BHYTPEHHIOIO MOBEPXHOCTb GeTOHHOM
It Kene306eTOHHON 06neNKH;

HaHeceHHe Ha H30JIHPYEMYIO MOBEPXHOCTL KOJJIOWAHBIX PAcTBOPOB
H3 3MOKCHAHBIX CMOJI M OTBepAMTeNeH, HampHMep, NMOJHITHJIEHIONHA-
MHHa;

yCTPOHCTBO OKJIeeUHOH THADOH3ONALHH C 3alLUTONH ee BHYTPCHHCH
110BEPXHOCTH GETOHHOM /I XKene306¢TOHHOIl pybaliKoi.

B oco6enHo He6.1arONpHATHBIX THAPOreOJIOTHUECKHX YCJIOBHSIX
np GOJIbIIHX HANOpax MOA3EMHBIX BOJ MOXET NPOEKTHPOBAThHCS H30-
JISUMHST 113 CTANbHBIX JHCTOB TOJUHHON 6—8 MM C mNpHBApPeHHLIMH K
M apMaTypoll HJH aHKepaMH HJH 3KpaH H3 MOJH3THJIEHOBBIX JHC-
T0B, pa3paboTannnlit Tpectom «llaxTocneuctpoii».

5. [lns oTBOAa BOABI, NMPOHHKAIOUCH Uepe3 KOHCTPYKUHH OB6AEIOK
B 1AXTHHI CTBOJ, C/AeAyeT YCTPaHBAaTh BHYTPeHHHe BOJO3ALIHTHLIC
000J104KH (30HTH) H3 acGOLEMCHTHBIX JHCTOB TOJIHHOR 10—12 MM,
HanpasAsiOllHe BOAY B ApPECHAXKHBIE YCTPOMCTBAa MAalIMHHOrO 3aJja.



IMpunoxenne 5
O6s3aTesibHoe

COCTAB W 3AINAYM HATYPHbIX WUCCJIEAOBAHMHIT
NMPHU CTPOUTEJIBCTBE U IKCIIJIYATALLIUU
KAMEPHbIX BbIPABOTOK

1. B cocraB HaTypHBIX HCCNENOBAHII BXOAAT KOHTPOJbHLIC HaGMI0-
ACHHSL I CllellHaJbHble HCCJIeJlOBaHHUS.

2. KoHTpo/ibHbe HAa6MIOAEHHST AOJNMHBI NPOBOAHTHCS C LeAbIO Te-
KYLIECro KOHTPOJIS 3a COCTOSIHHEM H pabOTON COOpYXeHHs AAst CBOC-
BpeMeHHOH pa3paboTkH HEOOXOAMMBIX MEPONpPHATHH B CAydae OTKJO-
HeHHsl H3MepsieMbIX NapaMeTpPoOB OT pacyueTHhIX (HampHMep, YCTaHOBKA
JONOJIHHTEIbHOM Kpenw WJIH yCHJIeHHe MOCTOSIHHOH O6GAeNKH NpH He-
3aTyxalounx AepOpMauHsX TPYHTOBOrO MacCHBa Mnocje NPOXOAKH
H T. n.). K KOHTPO/NBHBIM OTHOCATCS HaO6JIOJeHHst 3a CMeILEHIAMH
KOHTypa BbIpabOTKH, KOHBeprenuHe# cTeH, puabTpauHed, Tpewnnoob-
pa3oBaHHeM, YcuiussMH B Tay6okux ankepax. [Ipm Heo6xomumocti
npousBOAATCS HAOMOACHHS 3a TeMmepaTtypo#i 6eToHa O6GAeNKH H
TPYHTOBOrO MaCCHBA, HANPsXKEHHSIMH B apMaTtype.

3. CocraB H 06beM KOHTPOJNbHEIX HaGJIOAEHHI Ha3Havyaercs Hpi
COCTaBJICHHH MPOEKTa Ha OCHOBAaHHHM TpeOOBaHHH TEXHHYECKOH 3KC-
n7lyaTallHy € Yy4eTOM Ha3HAYeHHS! H  KOHCTPYKTHBHHIX OCOGEHHOCTCH
COOpYXeHHH, YCAOBHH SKCIyaTallli, NPHPOJHBIX (PaKTOPOB H T. .

4. CrneuuanbHble HCCNeOBaHHS MPOBOAATCS C HEAbIO H3YHUEHIsl
ocobennocTell paboThl 06denKH KaMepHOH BHIPAGOTKH, yTOUHEHils!
(aKTHYCCKHX BCAHUYHH ACHCTBYIOUIMX Ha Hee Harpysok, Aedopmariii
COOpYHEHHSl B LEJIOM H OTAGIbHBIX €r0 3/IEMEHTOB, OlLeHKH Hanpsi-
KCHHO-Ae()OPMHPOBAHHOIO COCTOSIHMSI TPYHTOBOIO  MaccHBa BOKPYr
BbLIPAaBOTOK, COBCPLUCHCTBOBAHISI MCTOAOB PACHCTA I MOACAHPOBAHILS
II0/I3EMHBIX COOPYKEHHIT H TEXHOJOIHH HX BO3BEAEHIIsL.

Iast u3yuyeHusi HanpsiKEHHOro COCTOSIHHSI TOPHOIO MacCHBa PeKo-
MCHAYCTCH HCMOJIb30BaTh reodl3HUeCKHe METOAB HCCIefoBaHuii—cell-
CMOAKYCTHKY, yAbTPA3BYKOBOH KapoTax H Ap.

5. B crponTenbHbiil 1epHOA KOHTPOJIL 38 paboTOH MPeAHanpsiKen-
HbIX aHKepoB B npelenax Oaipkailiero sipyca NpOXOAKH CaeAyel
BeCTH He pexe | pasa B cyTKH, a mocjie YCTaHOBKH aHKepos B cJe-
AYyoueM sipyce — He pexke | pada s Mecsit.

KoHTpObHBIMI HAGMOAEHHSAMH JOJKHA ObiTh  OBOCHOBAaHA BO3-
MOXKHOCTb LEeMCHTAlHH CKBAXKHH AaHKCPOB JO IIOJIHOH pasrpyski
MacCHBA, UTO BAXHO A1 YNPOLUEHHsI NPOI3BOACTBA paborT.

6. Heo6xoaHMOCTh NMpOBeAEHHS CMeUHAJbHHX HccaelOoBaHHHA, HN
coctaB 1 0o6beM AOMKHB OBITh OGOCHOBaHBI Ha cragud <«[Ipoext»
«[IporpaMMoil HaTypHBIX HCCJIEAOBaHuii», paspabaThisaeMOR IPOEKTH-
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pOBLIHKAMH MpH YUaCTHH HAaYYHO-HCCJeJ0BaTeAbCKONH OpraHH3auinH.
Kax npasuno, KA, ycranasnuaemasi Anst NpoBeJleHus CreuHadbHbiX
HCC/IEIOBAHHH, HCIIONB3YyeTCsi AJisl KOHTPOJIbHBIX HabJiofeHuil B nc-
plOA CTPOHMTeNbCTBA H 3KCMJyaTauuu coopyxcHus, [Ipn paspaborke
POrpaMMBl H COCTaBJIeHHIl MPOeKTOB pa3Mellenns KHA caepyer py-
KOBOACTBOBAThLCA CJEAYIOIHMH AOKYMeHTaMH: «MeToanyeckHe peko-
MCHIAUHH K COCTaBJIEHHIO NPOEKTa pa3MeLieHHs KOHTPOJbHO-U3MepH-
TENbHOH annapaTypbl B GETOHHBIX FHAPOTEXHHUECKHX COOPYIKCHHSIX»
(Oneprus, JI., 1972); «Pekomenpauun no HaGMIOACHHSM 33 Hanpsi-
)KCHHO-iepopMHPOBAHHBIM cocTosihileM maoTdHy ([T 100-81, BHUHT,
JI., 1982); «Pckomenaauuil o HaTypHbIM HaGMIOACHHSM H liccen0Ba-
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Puc. 1. TunoBas cxema pasmemwennss KHMA B kasepHoii suipaGoTke
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HSM ¢GHAbTPAUHH B MOA3EMHBIX THAPOTEXHHYECKHX COOPYIKEHHAX»
(I110-83, BHHUMT, JI., 1983); «¥Yka3auus no OpraHusamui Haryp-
HHIX HAOJIOACHHH H HCCAEROBAHHI Ha CTPOSIHXCST THAPOTEXHHYECKHN
coopyxennaxy» (BCH 01-74, Munsnepro CCCP, 1974); «Pekomenpna-
1K 110 NPOBEAEHHIO HATYPHBIX HabalofeHn 3a AedopMalHAMH CKaMb-
HBIX OCHOBaHH# GCTOHHBIX MIOTHH» [1-792-83, TnaponpoekT.

7. [Tepeuenp npHbopoB, Haubo/ee YacTO NpHMeHsieMbIX AAs1 NpOBe-
LEHHsI HATYPHBIX IICCJEJOBAHHHA KaMepHBIX BLIpaGOTOK, MpHBeleH
s Tabn. 1. Ha puc. 1 usobpaxkeHa TinoBas cxema pasmeuteHus KHUA
R cTBOpe KamepHoi Buipabotku. ['ny6una ckBaxkun pas KHMA nasua-
yaercs Ha OCHOBE AaHHBIX PACUYETHHIX NCC/ENOBaHII.

8. M3MepuTenbHbie CTBOPH ANS NMPOBENEHHS! HATYPHBIX HCCJAenOBa-
HIi pa3MellaloTcsl, KaK NPaBHJO, B XapaKTepHbIX CEUEHHSX BbIpa-
6OTOK.



[Mpunoxenue 6
CnpaBouyHoe

[MPUMEPDBI IMMPUMEHEHHS NPEHAXEWM KAMEPHDBIX
BbIPABOTOK

Jpenaxx mawuHHoro 3ana Poryuckoit [3C

s cHHXKeHHs BO3AeHCTBHSI BHICOKOHATNIOPHBIX NMOA3EMHBIX BOA Ha
064eNKH NMpellyCMOTPEeH KOMIJIeKC 3alHTHBIX MEPONpUATHH.

YuuThiBas HH3KYI0 TPELIHHOBATOCTb H BOAONPOHULAEMOCTb TPYH-
TOBOI'O MAacCHBA, B OCHOBY 3aUIHTHOIO KOMILIEKCa B NMpOEKTe MONOXKEH
o61Hil CKBaXXHHHKIH APEHAX, pacnoJoxeHHblli Bokpyr spanus I'9C
Il CHINKAIOWHA AaBjeHHe MOA3eMHBIX BOA Ha o6Gaeaku po 0,2—
0,4 MITa. llnypoBof#t ApeHaX, ycTpaHuBaeMblfi HenmocpeACTBEHHO uepes
06Je/IKy, CHHXaeT JIONOJHHTENbHO 3TO Aapjaende po 0,1 MIla (cm.
puc. 1).
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Puc. 1. Openaxnvie H NPOTHBODHALTPALHOHRLE Mepo-
NPHATHS 8 paiione 3nauug crauinn PoryHekoii T3C:

u ~— Notiepenubi?  paspea no  3gaunio ['3C; 6 — nonepeyntsit
paspes 1o APEHAAHOMY TYHHER; 8 -- TO JKe N0 APEeHIHEo-
UeMEeNTAUHONHONMY TYHHEN0, 2—T0 Xe N0 BOAOCOpocHOn
wTodbye, J — TO ke NO BONOCOPOCHON H  BEHTHASHHONUHLIA
WaXTaM; € — TO e N[O BOROCOPOCHOI wwTOoAbHE; [ — ApeHaiK-
HO-LEMEeHTA HONHbIe WTOMAbHH NeNe | m 2; 2 -— Apenawuno-ue-
MEHTaUHOHHBIE WToAbHH NeNe 3 n 4; 8 — apenawunfl TyHuendb
N: 1, 4 —BoaocOpocHaAs wWTOMbHA Nt |
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duabTpylowascs Boga (mo 230 a/c), crekampuas MO MOABECHBIM
NoTOJIKAM H OBAC/AKAaM CTCH, HalpaB/AAETCs B BOAOCOPOCHYIO CHCTOMY
1l c6paceiBaercs B oTBOAALLHE TYHHCAH [DC wAH  HACOCHBIC OTKAauKU
APEHAXKHBIX BOA.

JIlpenaxiuble CKBaXXMHBI GYPSIT W3 ApEHaXKHBIX TyHHeaell ceueHieM
B cBeTy 4>(4 M, paclo/IoXKeHHBIX Ha TpeX FOPH30HTax BOKPYT 3MaHIs
cratilnn. CKpaXXHHbl HMeloT Anamerp 112 mM, aanny ot 20 go 100 m,
mar 5 M.

2. Jlpenax noMellleHnit ynpaBJeHUs 3aTBOPAMH CTPOMUTENbHbIX
TyHHedeil PoryHckoit F'2C

COO])y}K(‘,HHﬂ pacnoJIOXKCHbl HCMOCPC/ICTBCHHO MOA BOAOXPAHNAN-
[IMCM B CKaNAbHBIX TpYHTaX, MpPEACTABJEHHLIX HEHapyUICHHBIMH MccYya-
HHKaMHu H aneBpOJHTaMH H NTPOCJAOAMIT aPTrHJAMHTOB.

Hast 3alMTH noMeuleHHli OT BO3AeHCTBHS MNOA3EMHBIX BOR MpHMe-
HeH OOLHIT CKBaXXHHHBIH ApPEeHaXX W NpOTHBOQHU/IbTPALHOHHAS 3aBeca,
BHITIONHsIEMble H3 APEHaN(HO-UEeMEHTAUIIOHHOH IUTOJNbHH, NMPOHAEHHOI
BOKpYr nomelueHui (puc. 2).

[Ton cBomamu moMelieHH MOHTHPYIOT ApeHa>KHble NMOJABECHbLie MNO-
TOJIKH M3 BOJHHCTOrO CTaJbHOTO NpOKaTa, a Mo CTeHaM Kpenar c6op-
Hble esne306eTOHHble ApeHa’kHble nadend. Ha mnoay nomeleHuii
YyCTPaHBAIOT NMepHMeTpaJsbHble BOAOCGPOCHbBIE KAHABKH, COefHHEHHbIE
C BOAOOTRBOAHBIMH JIOTKAMH, H3 KOTOPHIX BOAY cGpaceiBaioT B Ge3Ha-
NOpHbIE YUaCTKH CTPOHTEJIbHO-IKCINYaTAlIlHOHHBIX TYHHEJeH.

3. Ilpenax mnoMeuwleHHii ynpasieHHAa 3aTBOPAMHM BOAOCOPOCHBIX
tynHeneit Hypekckoit I'3C

[Tomelennst ynpasJ/eHHs 3aTBopaMu (cM. pHC. 3) CTPOHTENBHBIX
TyHHeJell, KaK BpPeMeHHble COOPYXKEeHHS, pa3rpyxajuch OT AapJeHHA
MOA3eMHBIX BOA IUNypoBHIM ApeHaxkeM. [lpo¢unbTpoBaBiiascs B fo-
MelleHHsIX BoAa coblipanach B mepumerpal/ibHble BOLOCGPOCHHBIE KaHAaB-
ki u c6paceiBanach B Ge3HaNOPHHE yYyaCcTKH CTPOHTENbHBIX TYHHedeil.

B nomelleHusix ymnpas/ieHHs 3aTBOpaMu TJYGHHHOTO 3KCnJayaTa-
IIHOHHOrO BojaocOpoca npHMeHeHbl IMYyBGOKHHA CKBAXXHHHLIH H UIAYpO-
BOH ApeHa)KH, MpOTHBOQHALTPALHOHHAA LEeMeHTalHs, ApeHaXKHble Mo-
TOJIKH H CTEHKH H3 NPOGHJIBHOIO CTaJbHOTO NpPOKaTa.

59



60

/
\\ 5 /6
\
- b
/
10004 T T == A
1000 i) 3 r"" R .___.i‘-:”_flm—ﬁil‘_ A ﬁ o—":'—t oy
.J b‘o.- a
‘m 7 D - vl - f a
'I 2]
240
Y Y Y .J
—————— I
F S § T T
A8
>1
- A b N N
™ 'ﬁ .
Sb_ CMPOour g 1L
NY1iHEAR ¢ Apycaq } E : !
7 y-. T N N
F%i 9 5
’ -
] —

by

~

(ks empoumessn.
mynned ¥ Spyeq

s

T H Il K
Y Y Yt .y v

TS

o=
L

A

1S

3/4~K.<A,<Ax*,{rb

Puc. 2. TloasemHble noMeuleHHs NMOABEMHEIX MEeXaHH3MOB 3aTBOPOD
cTpOUTeNbHBIX TyHHeseil Porynckoit T'OC:

! — nomeuieHle PEeMOHTHLIX 3aTBOPOB; 2 — noMeNleHHe aBapHAHO-PEMONTHRIX

¥ OCHOBHBIX 3aTBOPOR; & — APEHA’KHO-IEMEHTANHOHHAA WTOALNA; 4 — coean-

HHTCALHBIR  TYHileAb, 5 — rpy30-adpailiOHHBIR  TyHHEAL, 6 — raylokice xe-

Ne306eTOHIIBIE aHKEPH 50 All, 7 =7—13 w; 7 — Koporkne Keneszoderou-

uele aukepn © 25 Alll, /=26 n, w. 1,6X1,5; 8 — Apena:knas 3aseca ® 105,
! =55 M° 9 — pemedTannonHas 3ameca & 105, /=55 M
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Prc. 3. IpeHak H NpOTHBODHALTPAUNHONHAS 1leMeHTauHs B MOMENIeHHH X
ynpabnenus 3aTBOpaAMIl 3KCHMyaTanonHoro sojgocopoca Hypekckoii [IC:
!—'HOMEIILCIII!Q ynpasacins aBapuﬁno-pemon‘rm-mu 3aTBOPAMH, 2—To e OCHOBHBIMI.
3 — NPCHAMUO-UCMEHTARNOHHLIT TYHIHENb; 4 — ApcHaXnblie CKBAXKHILI, 5§ — WNYPOBLIC

APCHBI; 6 — NPOTHBOMHALTPAUHOHHAN UEMEHTAUHA, 7 — MoABECHOI APEHAMHbI TOTONOK.
& — ApeHaxKHble CTEHKI
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