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MunucrTepceTBo BenoMcTBeHHbie CTPOH- BCH 49—86

9HEPreTHKH H Te/IbHble HOPMBI ~ Mimssepro CCCP
9JMeKTPHPHKALHH
. (%C%P . [IpoexTHpoBanne Bpe- | BBoasiTcst Bnepsbie

MEHHOH Kpenu THIAPO-
TeXHHUECKHX TYHHEJeH

1. ObILHE TMOJIO)XEHMWH

1.1. Hacrositide HOpMbI pacmpocTpaHsilOTCs 1d I11POEKTHPOBAlINE
BPeMeHHOII Kpenu npH MpoxXojKe TIAPOTEeXHHUYECKHX TyHHeJeil, BXOAS-
uiHx B cocras ruapoysios (['2C, FAIC, BogoxpaHHHLL).

[Ipy nmpoexTHpOBaHHH BpeMeHHOH Kpenu APYrHx MOA3€MHLIX COOPY-
KE€HUH TUAPO3JNEKTPOCTAHUHA (He TMAPOTEeXHHUYECKHX TYHHEJIEeH, Kamep,
MAalIHHHBIX 3aJi0B, TPaAauCPOPMATOPHLIX NOMeLllelHd, YypPaBUIITENbIIbIX
pesepByapos H Ap.) paspeliaeTc NoJb30BaTbesa HacroswuMu BCH
NpH HaadexkaueMm 000CHOBAHHMH.

1.2. HopMbt coaepxkaTt ipasujia no BeIGOPY H KOHCTPYKTHBHBIM pe-
HIEHHAM BPEMEHHOH KpenH B pPasjH4YHbIX HHMKEHEPHO-TeOJIOTHUEeCKHX
YCJIOBHAX TPOXOJKH TYHHeJell, a TaKKe OCHOBHbLIe NOJIOXKEHHA No pac-
yeTaM BPeMEHHOH Kpemu.

.3. HacTosuue HOpMbl He PACOPOCTPAHAIOTCH HA NPOEKTHPOBaHHe
BPEeMeHHOIT Kpen™ npH MNPOXojKe TYHHes el B 0c000 CJI0XHBIX TOPHO-
reoJIOrHUeCcKHX YCJOBHSIX, KOrjAa ona OCYLIeCTBJISETCH CHELLHALHDLI M
cnocobaMHu (3aMopakupauHe, OHTYMHU3aUHUsA, VKPEeNUTE/JILHAd LUeMeHTa-
HHA NOPOX, NPOXOAKA NOJ CKATHIM BO3JAYXOM) H CO ClleUHA ILHLIMH BH-
gavig kpeneit (3abHBHad, onepexaloulad, Tuna bepunoanna).

1.4. BpemenHass Kpenb J0J:KHa ofecneydt, 0e30MacHOCTL NPo-
XOQUeCKHX, CTPOUTENbHLIX H MOHTa;KHBIX paboT, a TakKKe YyCTOIUH-
BOCTb BbipabOTOK 0 BO3BejeHUsI 00eJOK.

BesuunHa OTCTaBaHHA BPEMEHHOH KpenH oT 3ab0f M0JIXKHA yCTa-
HaBJIHBATbCH NPOEKTOM MPOH3BOACTBA PabOT HAH NACNOPTOM BpeMell-
[HOro KpenJieHust. B nopojax HH3KOH NMPOYHOCTH H HEYCTOIUHBBLIX MOPO-
Jax (npuyoxeuwe 1) orcraBaHHMe BpeMeHHON KpenM He JAONyCKaercs.

1.5. Bpemennyio Kpenb ciaenyer NpOeKTHPOBATL Ha OCHOBe TpeHoBa-
HMH HacroAwHX BCH, a Tax:Ke pesyibTaToB HHKeHepHO-TeOoJOoTHue-
CKHX H3bICKaHHH, COAepiKalluX CBEAEeHHs O IIOTHOCTH MOPOJ, HX NpoYy-
HOCTHBIX, CABHIOBBHIX H JAe(OPMATHBHBIX XapaKTepHCTHKAaX, KO3b(H-
LlHeHTe KpenocTH B odpasile H MacCHBe, TPEUIHHOBATOCTH MAacCCHBA,

YTBEeDKIEHbI CpOK BBeLeHHA B
Bueceunl uHcrutyrOoM | Muusuepro CCCP J1eHCTBHE
«I'ngpornpoekT»
umenn C. §. JKyka 17 mona 1986 r. I cenrsibps 1986 r.

nprkazom Ne 131a




AI'PECCHBHOCTH NOA3EMHBIX BOX, BO3SMOXKHOCTH HaOyXaHHA H NYUYEHHS
MOPO/IL.

Tun BpeMeHHOH Kpend Boibupaercd B NPOEKTE HA OCHOBE CONOCTAaB-
JeHHS TEXHHKO-3KOHOMHUYECKHX pacuyeToB BapHAHTOB Kpemnu. Buibpan-
HBIfi BAPHAHT LOJKeH ofecneudTh MHHHMAaJbHEIE TPYIAOBbIe 3aTpPAThl
H pacxod maTepHaJioB H APYTHX PeCypcoB B 3aJaHHbIX HHXKEHepHO-
re0JIOTHYEeCKHX H TeXHOJIOTHYECKHUX YCJOBHSAX.

1.6. Bospact (cpok TBepieHHs) OETOHOB H PACTBOPOB BPEMEHHOI
Kpermd H COOTBETCTBYIOLILHE HX NPOEKTHLIE XapaKTEePHCTHKH cJeAyeT
MPUHHMATL C Y4€TOM BpeMelHd BCTYNJIERHs KpenH B paboTy M nposod-
XKHTEJNbHOCTH €€ HCNOJIb30BaHHS.

1.7. PacueTHoe BpeMsi A0 BKJIWUEHHS KpenH B paboTy He HAOJIKHO
npeBbillaTh BPeMEHH, B TeUEHHE KOTOPOro He3aKpenJeHHas BbipaboTKa
COXPaHsieT yCTOUMBOCTL 0€3 BhIBAJIOB U OTCJAOEHHH nopoabl. CPpoK co-
XpaHeHHs BbIPpaOOTKOH YCTOHYHBOIO COCTOSAHHSA JOJI2KEH YCTauaBJH-
BaThCHA, KaK IPABHJO, 3KCNEPHMEHTAJbHO B HATYPHBIX ycJOoBHAX. Ha
craguax TIO U npoexT AOnyckaercs OnpelesisiTe 2TO BpeMs MO aHa-
JAoraMm.

1.8. BpemeHHas Kpelib, KpOMe AEPEBAHHOH, A0JXKHA CIOYXHTb, KaK
NpaBuJO, COCTABHOM 4aCTbLID HJH IEMEHTOM T[OCTOAHHOH 0O0Ae/KH
TYHHEJeH H cOoOTBeTcTBOBaThH TpeboBanusM CHHIT 2.06.09—84.

B HanopHbIX TYHHEAAX OCTaBJeHHe JAepeBAHHOIl 3aTAXKH 3a paM-
HblM KpeIlJleHHEM He JOMYCKaeTCs.

1.9. B MOHOJHTHBIX CJ1a00TPelMHOBATBIX BecbMa YCTOHUYMUBEIX M
YCTOHUHBHIX nopojax (npujoxeHwe 1, tabiu. 3) ZomycKaercs OCTaB-
JATb BLIpalOTKH B UeJOM HJH TOJABKO HX CTeHbi 6e3 BpeMeHHOIl Kpemni
HIH ¢ NOKpbiTHEM HaOphI3r0eTOHOM AJA NPeAoXPaHeHHA MOPOAbI OT
BEIBETPUBaHHUA,

1.10. I1pu BeiOOpe THMA BpeMeHHOH KpenH cJjeAyeT HCNOJbL30BAaTh
KO3(P(PHLHEHT KPEINOCTH NOPOLLEl B o0pasue; nNpH pacuerax BpeMeHHOI]
Kpend NPUHHHMAKTCH NPOYHOCTHbIE U APYTHE XapaKTEPHCTHKH, OTHOCH-
lHecs K NOPOJAHOMY MACCHBY.

Ha cragusax TOP u T390 npH oTCYTCTBHH KOHKPETHBIX JaHHBIX JO-
NyCKaercs OCHOBHBIC NapaMeTpPhbl FOPHLIX NOPOL NPHHHMATL NO TabaH-
HaM NPHJOXKEHHs 1, ZonmycKaercsa ouepTaHHA W pa3Mepbl 30HBI HADY-
LICHHBIX NOPOL ONpefe]saTh M0 BEPOATHOCTHO-CTATHCTHYECKOH METOAH-
ke HUWOCII um. H. M. I'epceBasoBa *.

1.11. I1poekTupoBanHe BpeMeHHO! KpenH CJAEAYET BLIMOJHATL B J(BE
CTaAHH: NPOEKT U padouas JOKYMeHTal}4,

Onpenenedne olbuleli MPOTHAXKEHHOCTH, THIOB H napaMerpoB Bpe-
MEHHOH KpenH, cTaTHYeCKHe ee pacyeTsl JOJXKHbl BBLINOJHATbLCA OAHO-
BPEMeHHO C IIPOEKTHPOBAHHEM NOCTOSSHHOH O0AJNKH TYHHES.

B nononanenue kK cocraBy pabouyeH QOKYMEHTAllHH, COOTBETCTBYIO-

* ANrOpHTMH H TpOrpaMMbl pellieHdss Ha IBM CTATHCTHYECKNX 3aJau OUEHKH
yCTORUHBOCTH ropHbX BupaboTok. HUHOCII, M. 1979 7,
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uteft tpebopanuam CHull 1.02.01—85, 1oJXHbl OLITh BLINOJHEHB H
OCIIOBAHHH YTOYHEHHBIX HHIXKEHepHO-TeoJOrHYeCcKHX JAaHHbLIX CTaTHUe-
CKHe pacueThbl H COCTaBJIEHBb! NACMOpPTa BPeMeHHOH KPenH COrjiacHo pe-
KOMEH/lyeMOMY NPHJIOXKEHHIO 7,

1.12. Cpok cayx0bl BPEMEHIION KpenH A0 BO3BEJAE€HHS IMOCTOAHHOI
o0O/leJIKH OnpeaesiseTCcAd MPOEKTOM OpraHusauHd pador c  ydeToMm
n. 4.2.

1.13. Knaccw 6eroHa u HaOpui3ar6eToHa HAAJCAHT NPHHHMATDL B
coorBercTBuH co CHull 2.06.09—84, nokaszartenn ux — no CHull 2.03.
01—84, mapku craiau ¥ Hux noxkasaread — no CHnll I1-23—381.

1.14. B paitoHax BBLICOKOH CEeHCMHUHOCTH CJIeAYyer YycTralapB.aIHBaTh
cpoK paboThl BpeMeHHOIl Kpelu He 6oJsee 1 Mec IJiM pacCUHTHLIBATHL ee
Ha CeHcMHYeckHe Harpysku B coorpercTBuu co CHull II-7—81.

2. TUNIbl BPEMEHHOHW KPENHW. KOHCTPYKL(HH,.
ObJIACTb HPUMEHEHHUA4

2.1, Ilpu npoxojake NoA3eMHHIX TOPHBIX BHIPaBOTOK B THAPOTEXHII-
YECKOM CTPOMTEJIbCTBE NMPHMEHSIOTCH CJeAVyIoUlHe THNbLL BpeMEHHOH
Kpenud: HaOpbI3roéeroHHas, aHkKepHas, CaMOCTOATEJbHO H B coueTanin
¢ HaOpni3rberoHoM, a TakKe apMoKapKacHas, MeTaJiHyecKas apoulias,
cOopHaa Xkeje300eTOHHAA H B HUCKJIIOYHUTEJBLHBIX CAYUASAX MOHOJIMUTHAS
OeTOHHAA.

2.2. Kpenu Moryt ObiTb ecTKOH H nopgaTAuBoH KoucTpykuuu., [lo-
JAAaTJHBOCTL Kpenu obecneyuBaeTcs IIPHMEHEHHeM MaTepHaJsia ¢ HH3-
KMM MOAYJeM YINPYTOCTH, MOAATJHBBIX NPOKJAAOK H KOHCTPYKTHBHBLIX
Y3J10B [NO4ATJHBOCTH.

2.3. llpy TexHHKO-KOHOMHYeCKOM CD4BHEHHH BapHaHTOB BHIOOP
THNa BpeMeHHOH Kpend Bbipaborok, npoxoaumnix B rpyntax II, 111
H IV karteropu# ycToHYHBOCTH (npuJoxenue 1, Tabn. 3) ciaenyer npo-
II3BOJHTDL MO Ta0J. 1 OCHOBHOTO TeKeTa ¢ y4eToOM MPHHATON TeXHOJOrHII
IPOXOAKH H BO3Beleliusd NMOCTOAHIIOH 004enKIil.

AHKepHasi Kpeib

2.4. AHKepHaf Kpenb (npusoxende 2) B caaboTpellHHOBATHIX TIO-
poax Moxker npHUMeHsaTbcs 0e3 ycunaenusa. B cpeade- 1 CllibHOTPELIH-
HOBATLIX MOPOAAX OHA AOJIXKHA NPUMEHATLCHA C METAJJHUECKOl! CeTKOIl.
B cHabHOTpeuHHOBATHIX MOPOJAX MeXJy ‘aHKepaMH YCTanaBJHBAETCH
apMarypa (nmogxBaThl), KOTOpasi NPHBaDHBAETCs K aHKepaM,

2.0. AHKepbl ciaelyeT ycTaHaBauBaTh pagamu. [Ipw  oTcyTeTBHH
Y€TKO BbIDAKEHHOr0 HaNJaCTOBAHUA aHKEPhl HaAJieXXHT pacnoJararh
pagHasbHO. llpH ABHO BBIpAa)KeHHOM CJIOHCTOM CTPOEHHHM MaccHBa
aHKePbl AOJIXHBI paclojarathcss BKPECT MNPOCTHPAHHS CJHOEB  NPH
MaKCHMAaJbHO BO3SMOJHOM [epeceyueniiy clICTeM TPelLHIl.

2.6. [lns BpeMeHHOH Kpenu BhIPpabOTOK CJAELAYET NPHMEHAThH KOHCT-
PYKUHH aHKEPOB:



XKeJsie306eTOHHble (aHKep H3 CTajH MePHOJHYEeCKOro npoduias, oMoO-
HOJINYEHHLIH HEeMEHTHLIM HJIM UeMEHTHO-NeCHaHbiM PAaCTBOPOM);
CTajenoJIHMepHble (aHKeD U3 CTajlH NepPHOAHYECKOro MNpPOQHJIS,

OMOHOJNHUYEHHBIH COCTAaBOM C HCHOJIb30BaHHEM CHHTETHUECKHX CMOJ);
MeTa/JIHUEeCKHe C 3aMKaMH pa3HOH KOHCTPYKUMH.

2.7. lvamerp uinypos noj xke/ie300eTOHHbIe aHKePbi AOJKeH npe-
BhiIaTh JlHAMETp IUTailll'd He MeHee, yeM HaA 15 MM, /s CcTajenonln-
MEpHbIX alnkepoB — He Menee yeMm Ha 10 MM, a 4aa MeranHYeCKHX aH-
KepoB pa3HHLAa AHAMETPOB UINypa H 3aMka aHKepa He A0JXKHa npe-
BuIILIATbh 8 MM.

2.8. AHKepbl BPeMEHHOIl Kpenu IOJKHbI COOTBETCTBOBAThH CJEAYIO-
UM TpebOBaHHAM:

— CTepXKeHb MeTaNJHYeCKHX aHKepOB JAO0JI}KEH H3roTaB/JUBAThCH
H3 CTAJH NepHOAHUECKOr0 NpogpuJas, a pe3nba Ha HeM BbLIHOJHATLCH
HakaTKoil, Hape3ka pe3b0bl JOnNycKaeTcs B TOM cJayuae, ecjgH ocjadJe-
HHE CeYeHHH YUHThIBAEGTCH B pacuere;

-—— CTepPKeHb OMOHOJIHUHBAEMBIX aHKepOB HOJIXKEH H3rOTaBJIHBATDb-
cs U3 apmatypnoil ctaan A-I111 nau A-lIL.

— ONOpHbIe MNJAHUTKH HOJIKHBI HMeTb CTODOHH (HJIH AHaMmeTp) He
MeHee 100 MM npH TONLIHHe He MeHee D MM.

Ha6pnaréeronnaa kpenb

2.9. Habprisar6eron fponxkeH uMeTh Kaacc He Huxe B;2,4. Ilpou-
HOCTL €r0 Ha pacTAKeHHe B po3pacTe | cyT gonxHA ObITb He HHXKeE
0,7—1,0 Mlla (7—10 krc/cM?), B Bo3pacte 28 cyr— 2,6—3,0 MIla
(25—30 kre/cm?).

[Ipu npoxogke BuipaboTok B nopoaax III u IV kareroprii ycroiiyu-
BOCTH NpHMenenue HaOppI3rberoHa Oe3 yckOpuTeseH TBepAeHHs HONY-
CKaeTcs JIMIUb NPH CNelHaJbHOM 0OOCHOBAaHHH.

IList nmosyyeHHss 6€eTOHOB MOBLIIIEHHON NPOYHOCTH B KauyeCTBe Ha-
MOJIHHTENsT AONYCKAaeTcs NpHMeHeHHe CeYKH H3 CTalbhHOM MPOBOJOKI,
NOJHMEPHEIX U APYTHX BOJIOKOH.

2.10. HaOpuiar6eTon poJKen, Kak IpaBUJIO, NPUMEHATLCA B COUe-
TaHHH C aHKepaMH WJIH METAJJIMUECKOH KpENnhlo, a B OTAENbHbIX CJY-
yasX ¢ YCTPOUCTBOM UeMeHTalUuH NPHKOHTYPHOTO CJ04.

B CHJABHOTpELIHHOBATLIX NMOPOJAax IOKPBHITHE H3 Halphi3rbeToHa
c/ieAyeT TNPOH3BOJHThH NO METaJl/IHUeCKOH ceTke (apMHPOBAHHBLIH Ha-
6poisrbetron). s 3TON Leld nmpHMeHSAeTCs NJIeTeHas CceTkKa ¢ pasMe-
pamu aueiiki oT 50X50 10 103X 10 cM B coorBercrBuu 'OCT 5336—80.
Cerka foJukHa ObITh MOABEIleHAa K aHKEPaM H MPHMKaTa K NOBEPXHO-
CTH BhIPaOOTKH.

2.11. ToamuHa nokpuiTHA H3 HabpbiarbeTOHa HOMXKHa ObITL He
MeHee -

Al PacyeTHOro S ¢cMm
AJist 3alHTHOrO 3 CM.



2.12. HaBphui3ar6eToH B COUETAHHHM C aHKEPAMH CJeldyeT NMPHMEHSATh
B KayecTse BPEeMEHHOH Kpeni, €C/JH ero ToJIHHaA NOo pacyeTy He mpe-
poiiiaer 10 cM. Ilpu Gogbluefl pacyeTHOH TOJUIHHE HEOOXOAHMO Bbl-
NMOJHHTDb TEXHHKO-3KOHOMHUYECKOe CpaBHeHHe C BapHaHTOM apMHpOBall-
HOTO Habpu3rberoHa.

2.13. Bo Bcex cJayuafix BeJHUYlHA cuenjeHHs HalGpbisrbeToHa (B
po3pacte 28 ¢yT) ¢ TPyHTOM [0J2KHaA ObiTh HE MeHee NPOYHOCTH CaMO-
ro TpyHTa Ha pa3pbiB (AJs1 MAaJOINPOUHBIX HJIH CHJbHOTPELIHHOBATHIX
rpyHTOB) HAH He MeHee 0,4 MIla (40 tc/m2) (ans cKaNbHBIX TPYHTOB).

Ha6pbiar6eTod B coueTaHHd ¢ YKpPenJeHueM MNPHKOHTYPHOrO cJaof
CJAeAyeT NPHMEHATh B cpeiHe- U CHJIbHOTPEILHHOBATLIX NMOpOAax ¢ pac-
KDBITBIMH TpeuldHaMH, CIOCOOHLIMH NMPHHHMATb HHBEKUHOHHBI{I DacT-
pop npu aasBjaeHuu 0,3—0,5 M[la (3—5 at™m) ne menee 10 n Ha 1 M
NJIHHBI CKBaXXHHB, [ny6uHa ynpouydenusi npuHumaerca 1,0—1,0 M.

Kpenb W3 apMoKapKacos

2.14, ApMoKapKacel TOCTOAHHON O6GAENKH TYHHeNd [AONYCKaercs
HCIONIb30BaTh B KA4yeCTBe BPeMeHHOH Kpenu (A0 OETOHHPOBAHHS IMO-
CTOSAHHON o0pesiKH) INpH AOCTATOYHOH HeCylled HX CNOCOOHOCTH AJ4
BOCNIPUATHSA TOPHOro AaBJleHus.

PacnoJjioxxedde 3JieMeHTOB B apMOKapKacax JOJKHO COOTBETCTBO-
BaTb Lesecoo0pa3zHOMY HX HCIOJNb30BAHHIO B XKeJje300eTOHHOHR obfed-
Ke. [IpocTpaHcTBeHHbIe apMOKapKacel MOTYT 00beAHHATL ABe H Oonee
J1oCKHEe apMopepMbl (KOHCTPYKUHIO CM. B MPHJOXKEHHH 3).

2.15. ApMOKapkacel, HCNojib3yeMble KaK BPeMeHHasl Kpenb, KOHCT-
PYHpPYIOTCSL U3 CTEpKHEH padoueii apMaTypbl, PacrnoJOXKeHHbIX B CXKa-
TOH H PAacTAHYTOH 30HaX MOCTOAHHOH KeJie300eTOHHOH OO6JEJKH, CBH-
3aHHBIX MeXAYy co00H KOCBIMH M NonepeyHbiMU CTEPXKHAMH,

[Ipn KOHCTpyHpOBaHHH apMoKapkaca JOmycKaeTcsi 3aMeHa cXKa-
TbIX 3JIEMEHTOB H3 KPYIrJIOH CTaJHU Ha YIrJOBYK INPOKATHYIO CTallb,
2.16. Ina obecneueHus oOuleil npoCcTPAHCTBEHHOH YCTONYHBOCTH
BPEMEHHOH KpenH H3 apMOKapKacoB CAYXKHUT pacnpefenute/bHas ap-
MaTypa MMOCTOAHHOH O0O0Je/IKH, NpelyCMOTpeHHas BAOJh TYHHeJ.

Moryt GhITe HCNOJNb30BAaHbLl TAKAKE AHKEPbl H APYrHe KOHCTPYKTHBHEHIE
MEepHL.

Meraninueckas Kpenb

2.17. Merannuyeckasi paMHO-apouHasi Kpellb COCTOMT H3 apOK HJI

paM, BBINOJHEHHBIX M3 NPOKATHbIX NMpodujed. B npexaenax cBogoBOil
4aCTH DPAMbl MOTYT HME€Tb KPHBOJIMHEHHOE H/IM NOJIUTIOHAaJbHOE oyep-
TaHHe W AOJOKHBI BIHCHIBAThCA B TabapHTH NOCTOAHHON o6aeNKH

(CM. KOHCTPYKLUHIO B NPHJIOKeHHH 4). Kpenb KpHBOAMHENHOTO OyepTa-
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HUS H3TOTOBJSIETCS NyTeM rHYThd. Jlif yno0cTBa TPaHCHNOPTHPOBKH
paMul MOryT OBITL pacuJeHellbl Ha 4aCcTH ¢ NocJeayiouleit ux cOopkoil
Ha Mecre. CTbIKH MOTYT BBINOJHAThCH ¢ NOMOUILK HAKJIAAOK HA 00JI-
Tax ¢ NOCJeAYIOUIEH CBapKOIl.

2.18. B HeckaJsbHbIX I'PYHTaxXx H CHJALHOTPEUIHHOBATHIX CKaJ/JbHbIX
nopojax npH HaJdHuYHH 3HAaYHTeAbHOro 60KOBOro naBJIeHHHA HJH JaBJje-
HIisl CO CTOPOHLI NMOJOUIBBI apOyYHasw Kpenb JOJKHA BHIMOJHATLCA
3aMKHYTOH.

2.19. PaccrossHue MeXAYy apKaMi cJaegyerT NPHHHMATb IO pacueTy,
HO He G6oJee 1,5 M.

APKH HaJJIeXKHT PacKpeltisaTh MeXAYy co0OH U B IpYHT ¢ OJHOBpe-
MEHHOI 3aTAXKKOIf KPOBJAH H OOKOB, corjiacHo macnopty kpenu. Pac-
KpenJieHHe apOK JOJXKHO ODecnedydTh TeoOMeTPHYECKYIo HeH3MeHnse-
MOCTbL (POPMBI KPEIH.

B npoxosbHOM HanpaBileHHH apKH BPeMeHHOH KpelH XKeCcTKO CO-
C€AHHSIOTCSI B KapKac CTATHBAIOUIHMH H  paclOPHLIMH  3JeMEeHTaMHU
(cM. npuiaoxenve 4). Takue 3/eMEHTH pasMmellalOTCH N0 NEPHUMETPY
APKH B COOTBETCTBUH C pacueTom, HO He HoJjee, ueMm yepes 1,5 M, B no-
[IePEYHOM HANPaBJ/ICHHH apPKH PAacKJUHHBAIOTCA B MOPOLY.

s yBeJTHYEHHS KECTKOCTH CTOCK apoK MOXKeT ObiTb BBIMTOJHEHO
00eTOHHPOBaAHHE HX YaCTHUHO HAH HA IOJHYI BBLICOTY.

2.20. B xayecrtBe 3aTsKKM HaMAJEXHT HCNOJIb30BaThb MeTaJsiiuye-
CKYI0 CeTKY, HaOpbi3rOeTOHHOE NOKPBITHE, apMOLEMeHTHbIe€ NJIHTHI.
3aTsxKa H3 AepeBAHHBIX J0COK JONycKaercs Ha yyacTKax, I'Ze OTIOp
NOPOJAL He YUHMTLIBAGTCH B pacyere NOCTOAHHOH OOAEJKH.

2.2). JInsa obecrneuyeHHA MHHHMMAJbHOrO 3allUTHOLO CJIOA MPH HC-
[10JIb30BAIIHH 4POK B KaueCTBe apMaTyphl NOCTOAHHLIX 00Z€/I0K B KOH-
CTPYKUHH BPEMEHHOH Kpenu AOJI’KHbl OBITh NPEeAYyCMOTPERbl ClelHalb-
Hble 3/1eMEeHThI-PHUKCATOPBl (CM, NPHJAOKeHHE 4).

2.22. B HakJOHHBIX BbipaboTKax c/efyeT NpeaycMaTpHBaTb YCH-
JICHHYIO CBSI3b aPOYHOI KPEMH ¢ NMOPOAHLIM MACCHBOM € NOMOULbIO
AHKECPDOBKHM 3/1€MEHTOB BpPEeMEHHOIl Kpenu K MaCCHBY ONOPHBIMH BeH-
HaMH U APYrHMH MepaMH YCHJEHHs CBH3H KPenu ¢ MAaCCHBOM TOPHBIX
[MOPOL.

2.23. Ilpu OypoB3pbiBHOM crnocobe npousBojacTBa pabor NMpHMeHe-
HHE apouHOil Kpenu LOJIXKIIO COueTaTbCs, KaK IPaBHJ0, C [IPHMEHEHHEM
KOHTYPHOI'O B3PbIBAHHA.

Coopuas KeneszoberoHHasa kKpenn (CHBK)

2.24. CoopHbie sneMenTnt C)KBK RoJ>KHbl OBITH 3aBOJCKOTO H3rO-
TOBJIEHHA (KOHCTPYKUHIO CM. B [IPHJIOKEHHH D).

2.25. llpu npoexkrupoBanun C)KBK BbIOOp KOHCTPYKUHH H cHop-
HBIX 3JIEMEHTOB AOJIXKEH ObiTk YRA3aH ¢ HOMEHKJATYPOH COOTBETCTBYIO-
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HIHX HM3AEJNHH, BbIIIYCKaeMblX WJH HaMeyaeMhlX K BLINMYCKY TPOMbIIL-
JEHHOCTbIO. [IpOeKTHPOBAHHE HOBLIX, HEOCBOEHHLIX [POMbILIJIEH-
HocTblOo, C)KBK monxHo OBITL 060CHOBAHO AeTaJbLbHbLIM TeXHHKO-3IKOHO-
MHUYECKHM pacyeTOM H COIV1aCOBAHO C 3aBOJAOM-H3TFOTOBHTENEM,

2.26. Ilocne ycranoBku C)KDBK nmosnskHa OblThb BbIITOJIHEHA 3armiof-
HHTE/ILHAA I[eMeHTalLHS.

Mounonurnasa Gerounaa kpenb (MBK)

2.27. MoHONIMTHasA 6HeTOHHAsA Kpenb, KAK NpPaBHJIO, pacnoJaraercs
3a tpefiesiamH rabapuros 00Je/IKH H3-32 HEBO3MOXHOCTH rapaHTHpPO-
BaTL kKauyecTBO OeToHA H pa3MecTHTL apMaTtypy ofOldenkH B CeueHHH
BpeMEeHHOH KpemHu.

OcraBnenue 3a onanyokoii MBK BwiBanos nopoaw 6osee 0,1 M3,
KaK IPaBH/J0, He LONyCKaeTcH,

228, Ilna OGeToHHOH CcMecH peKOMeHAYercsi 1CMNoJib30BaTh NJIACTH-
¢pHUKaTOPBI H YCKOPHTEJNH CXBAThHIBAHUA W TBEDAEHHUA O0eTOHA, He BbLI3bl-
BaloUlHe CHHXKeHHs KauecTBa OeroHa *.

Mononurnasa 6erToHHad Kpenh BLIMOJMHAETCH, KaK MNpaBHAO, C HC-
NoJIb30BAHHEM MNEPeABHKHOIO uIUTa-onajgyoky H NpHMEHEHHEM JIHTOrO
OeroHa (cM, npHJoOKeHHe 6).

O6aacTs MpHMEHEeHUsA pa3JHYHLIX THIMOB
BPEMEHHOH KpemnH

2.29. llpenBapurelinnbiil BolGOp THMA BPEMEHHOH Kpenu B 3aBHCH-
MOCTH OT KaTeropud YCTOHUHBOCTH M KpPENnocTH nopoibl B oOpa3sle
cJieayer NpoU3BOAHTL Mo TabJ. 1 ¥ YTOUHATH TEXHUKO-3KOHOMHUECKHM
cpaBieHHeM BAPHAHTOB.

2.30. MeraJssiHueCKHe aHKephl ClelyeT yCcTaHaBJIHBAaThb B Bhipabor-
Kax NMpPH CJHOHCTBHIX TPYHTAX H B rpylrax, cOXpPaHsiOUHX VCTOHYHUBOCTE
B TeU€HHe KOPOTKOro BpeMeHIr (1o 1 cyr).

2.31. CranenosnMmepHble aHKepbl pPEKOMEHAVeTCA MNPHUMEHATh B
rpydTax, tpebyromux OblCTporo 3akpernJyeHHs, B nopoaax ¢ [=3.
B 00BOAHEHHbLIX MOpPOAAX MOTYT NPHMEHATLCS CTAaAenoJIMepHble Il
CTaNelUlJIAKOCHJAHKATHLIE aHKePL! NPH 06A3aTeNbHOM NPOBEAeHHH Npes-
BapUTEJbHbIX HCNBITAHUH B KOHKPETHRIX VCJAOBHAX.

¥ BpeMeHHad HMHCTPYKUHA NO [PHMEOHEHHIO JHTHX OeTOHOB B 3HEPreTHYeCcKoM
crpouteanctse BCH 27-81/Munsuepro CCCP, M.: 198l.

PyxkoBoacTBO N0 npHMmenennio XuMudeckHX aob6asok B OeroH, HHMHM)KDB Toccrpos
CCCP, M.: Crpoitnagar, 1980.

PexoMmenlauud 00 npiMeneHHio OeTOHOB H pacTBOpoB ¢ A00aBKaMu DOJHMEDOB,
HHUH)KD Tlocerpost CCCP, M.: Crpoilinsaar, 1985.
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TaGunuma 1

-— - “=  Seniami — ——.

= KosdhdHnHenT XpenocTH nopoaw s-obpasne
= 5
%g | Xapaktep ycrofium-
et =4
EEE BOCTH nopoa f>8 f=5~—8 J=3—4 f=1-—2
SRTR |
g |

I |[BecoMa  ycrofuu-)bes xpenn Be3 kpenu.— bes kpenu —

BHIE OTIeNibHEe aHKepH (AHKepH
Ankepsi+ HabpH3rbeToH
I[I (|¥Ycroituusnie Ge3 Kpenw — ot1-| bes kpenu — AHKeph AHKepbi -+ Habph3rberon *

ACJHIbHLIC @HKephl| OTAeAbHhEe aHKepH

III {Cpeanefti ycrofiun-|AHKepH AnkepH
BOCTH Anxepn 4 Habpuarbe-
TOX
1V |Chaboli  ycrTofiun- — ApMokapKacH
BOCTH CXBK

MeTaaanueckue apkH

AHkepu +HabpH3réeros  [Merannuueckre apxu

Ankepn+Habprarberon  |[MeTtajannyeckue apku
ApMoKapkach IMBK
Anxepnl +HaOpH3arbeTon * lC)‘KE:K

CHbK

MeTtananueckye apkn

MertananueCkHe apkH
IlogaTanBas xpenk

MBK
{IloparnuBasg kpenb
AHkepn +Habpu3rée- |MBK
TOH *

V |Heycroiunsme — — COXKBK *e

e 3

* Kpenu MoryT NpUMEHSITbCA 0PN 3KCHepUMEHTAJbHOM 0O0OCHOBAHHH.

** Kpenienne OCyWeCTBAACTCS BNJAOTHYIO XK 3a0010, TMpOXOAKa BHLINOJHACTCH  CHEUHANbHLIMA  CNOCOOaMX.

Q6s53aTeabH0 KpenaeHne aba 3a604.
Kateropun yCcTORUMBOCTH NOPOA ONpeAessioTCcA N0 NpHJjoxeHuoo l.



2.32. B BeuHOMep3JbiX TPYHTAX Keae300eTOHHbIe AHKEpPhl CJAELYeT
yCcTallaB/IHBATh C NPHMEHEHHEM PacTBOPOB ¢ A00aBKAMH, YCKOPSIIOULH-
MH CXBaTbLIBaHHE H TBepJeHHe HJH MPOH3BOAHTL 2JIEKTPONPOrpes MJif
oOecreyeHHsd TBEpPAeHHA pacTBopa.

2.33. MoHoaHTHYI0O GETOHHYIO Kpenb NONyCcKaercd MpPHMEHATs IpPH
[POX0JIke TYHHeJ el B ciaaboycToilunBeIX nopojax. [Iposer BuipaloTKII,
KaK rnpaBuHJIO, He AoJKeH npeswiliath 8,0 M. Ecau B npoekTe nmpoxo-
KH TYHHEJIT MOHOJIUTHAA OeToHHas Kpelib He Oblja NpejycMoTpeda, To
npHMeHeHHe ee B pabouHX yeprexkax HOAXKHO ObiThb COIMIAaCOBaHO C
reHepasbHoll NIPOEKTHOH OpraHHsanHel.

2.34, B tex caydaax, Koraa IpH INPOXOAKe TyHHead KoMOaliHaMH
(TynHesenpoxogueckHMi MawHHamiu) B nmopofax Il u IIl KareropHit
YCTOHUHMBOCTH BbIpaOoOTKAa Ha yvacTtke OT koMOailHa A0 TNOCTOSIHHOII
001e)JKH TYHHENs He coXpaHseT 11eo0XxoAUMoil yCTOIYHBOCTH, PEKOMEH-
AYeTcs NPUMEHATh CJelYlOUlHe BHbl BpeMellHOH Kpenu:

-—— IIPU NPOXOJKe TYHHens KoMmMOafHaMH cTpejoBoro tHna (u30Hu-
pPaTeJbHOrO AEHCTBHSA) — aHKEDHYIO CaMOCTOSTENLHO U ¢ MeTaJJiuye-
CKHMH MOJXBAaTaMH MEX/AY alkepaMu, HaOpul3aroercH, olJierdyeHHhule
MeTaJJIHUeCKHe apKH U HX COYeTaHHS,

— IIpIl MPOXOJKe TYHHeNs KomOaliHaMH POTOPHOro THHNa (Ha MoN-
HOe CeueHHe BHIPAaOOTKH) — aHKEPHYIO CaMOCTOATENLHO H C MeTaJlJaH-
YeCKHUMH MOAXBATAMH, COOpPHLIE NJIOCKHE apMo®epMil, MeTalJHUYeCKHe

apku, C)KBK.

2.35. TyHHenn, npoxoanmuie B nopoaax Il u 1V kareropuit ycroil-

YHBOCTH, B YCJIOBHAX OOJbLUIOrO rOPHOTO JaBJEHHA peKOMEeHIyercd 3a-
KpenjsiTh NoAAT/NHBOH KpPenblo.

2.36. JlepeBsAHHbie KpENH NPHMEHSATCH B 0cCOOBIX CJAY4YANAX TIPH
NPoXoaKe BuIpabOTOK B CJO0KHBIX HHXEHEDHO-TEOJIOTHYECKHX yCJAOBHAX
Mo YacTAM ceyeHHS.

2.37. B nyyauux rpyHrax MOryT NPHMeHATbCsi aHKepHas, cOopHasd
Kes1e300eToHHAass U MOHOJIHTHAA OeToHHAasA Kpemni.

3. HATPY3KHW HA BPEMEHHYIO KPEIIb

3.1. HarpyakaMu Ha BpeMeHHYIO Kpenb MNPH NDPOXOAKe TYHHesell
ABNAIOTCH BePTHKAJLHOE H OPH30HTaJbHOEe TFOpHOe AaBaAeHHe, colCT-
BeHHbIl Bec KpenH. llpuw pacuerax aHkepHOil I apOuYHOH Kpeneil HX
cOOCTBEHHLIM BECOM AOMYyCKaeTcsl npeHebperars.

3.2. I'opHoe paBjeHHe HA BPEMEHHYIO Kpellb, MPOUHOCTL KOTOPOII
Bo3pacTaeTr ¢ TeUeHHeM BpeMeHH (HaOpbi3rOeToH, Keae3o00eTOHHEIe
aHKepbl, 0ETOH), caeayeT onpelensiTh KAK Ha MOMEHT BCTYMJEHHSA
3TOH Kpenu B paboTy, TaK H la MOMEHT BCTynJjenusi B paboTy [0CTO-
AHHOH OOJeNKH TYHHeJNA; NPH 3TOM AOJKHO YYHTBIBATBCA H3MEHEHHE
MPOYHOCTH HAOpLI3aréeroHa, pacTBopa H 6eTOHa BO BPEMEHH.
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3.3. BepTHKanbHO€ HOpPMATHBHOE- paBHOMEPHO paclipeneseHHoe

CHMMETpDHUYHOE T'OpHOE AaBJieHHe Ha BPeMeHHYI Kpenb Lgzn (KH/M?)
ciaenyeT onpenensTh:

— B NOpoAax ¢ Koad(dHIHEHTOM KpenocTH [<<4 no ¢gopmyJie

gq.znzgp gkq, HH/M21 (1)

rae f— koapduuHeHT, npuHHMaeMbili paBHbiM (0,7 NPH mpoJieTe BhIpa-
0otk b<<5,0 M, paBHuM 1,0 npu 6> 7,5 M H NO HHTEPNOJALHH MEXK-
ay 0,7 1 1,0 nmpu 5,5<<b<7,5; p — nuoTHOCTb rpyHTa, T/M®, g—10 M/c?;

b
h, — BbICOTA cBOJa OOpYyleHHs, NpHHHMaeMas paBHON /fl;= Ej—?—-;
M
b,— npoJsier cBoja o0pylIeHHs], NPHHAMAEMBIi PABHAIM
b,=b+ 2htg (45%--?5-), M (2)

h, b— COOTBETCTBEHHO- BHICOTA H mpojeT BbipaboOTKH, M; @ — KaXy-
LHACH yro1 BHYTPEHHEro TPEHHst TPYHTOBOIO MacCHBa, NPHHHMAEMbIH

paBHbIM @==arctg fy;
— B Nnopoaax ¢ koadHUHeHTOM KpenocTH [==4 no ¢popmyae

g gen=fp gh,, KH/M?, (3)

rae h, — ray6HHA HapyuieHHOH 30HLI NOPOAB, onpeaesseMas HaTyp-

HBIMH HCCJedOBaHHAMH, 4 HAa CTaAHH NpeaABAPHTENbLHEIX PacyeTOB NpPH-
HHMaeMasd paBHON

h(]l =kﬂb, M, (4) )

rae R,— xo3hbdHuMenT, onpeaenseMuiii mo Taba, 2.

Tabanuma 2

I Koagpunuent &, npu cTeRenHd TPEUIHHOBATOCTH NOPOA
Kosd¢HuneHr kpenocty e e ———————————

CanaborpemuoBarbie |CpegHerpeulHHOBaThie | CHABHOTPEILHHOBATLIC
nopois B o6pasue M, <15 1.5<M_<5 | 5<M_<30
| I
4 0,20 0,25 0,30
Or 5 o 8 0,10 0,20 0,25
10 11 Gonee 0,05 0,10 0,15

[Ippmevanusa: |, B peanoMepaiiX rpyHTaX BeJAUUMHY HApPYIUSGHHOA 30HH Cie-
AyerT Oonpenessth TaK JKe KakK J1Jd HeMep3ahX, HO He MeHbllie 30HW OTTAaUBAHUA B
epuoL CTpoHTeNbeTBa (1—2 M),

2. B caaboTpemynoBaTeiX FPyHTAX NPH ray6HHe HapylleHHOR 30HW Gonee 1,5 M
HOpMaTHBHOE BepTHKAJbHOE ropHoe jJaBJieHHe HALJEKHT yMeHpmiath Ha 209%.

3. [lpn pacderax nmapaMerpoB BpeMeHHOR Kpenu BHPaGOTOK, NMpaXoiKa KOTOPLIX
NPOKU3BOJIKTCA KOMOANHAMM, YYHTHIBAS OTCYTCTBME HapylleHHIl FPYHTA MO NepHMETPY

BLIPAOOTKY B3PLIBAMM, BeJHYHHY HArpy3KkH Ha BPEMEHHVYI0 Kpelb, ONpele/ieHHVIO CO-
raacHo oo, 3.1—3.5, ponmyckaercsa cHuXKaTh Ha 309,

12



3.4. BepTHKanbHOE HOPMAaTHBHOE ropHoe aAaBjeHde Ha Halpnldroe-
TOHHVIO Kpenb, paboTaloUlylo COBMECTHO ¢ aHKepaMH HUJH MeTaJljHye-
CKMMH apKaMH, cJelyeT onpelendaTsh 110 gopmyne

ngn = ip_g; ) KH/ME ' (5)
S
rie @ — ular aHKepOB HJH PACCTOSHHE MEXIAY apKaMH, M.
3.5. OcobeHHOCTH onpeaesieHls HArPy3oK Ha MOHOJNHTHYIO OeTOH-
HYH Kpenb NPHBEREHBl B NPUJIOKEHHH 0.
3.6. B rpyurax ¢ {==4 ropusoHTaJbHOe AaBJieHle, KAK NpaBHJO, HE
YYHTHIBAETCS.
B rpydarax c f<C4 ropH3oHTaJbHOE rOpHOE AaBJieHHe NMPHHHMAaeTcs
pPABHEIM

2

He3aBHCHMO OT KPENnOCTH TI'PYHTOB NPH BbicOTe cTeH Oonee 6 M
ropHoe AaBJeHHe Ha BCe BH/ILI Kpenu onpejessercs H3 YCJOBHS MNpe-
NeJbHOr0 PaBHOBECHA CNOJ3AMOIEeH TNpHU3MBI TPYHTOB (CM. mpHJoO-
XKenHe 2).

3.7. BeposaTHOCTb BO3HHKHOBEHHS $BJEHHA NYYEHHs onpelaensercs
aHaJNH30M JUTOJOIMHH NOPOA H CTPYKTYPHI MaccHBa., Ha cTagHu NPOEKT
Harpy3ka oT nydeHHds OLeHHBaercs Mo aHajaoraM, Ha cTajgdd paboueH
JOKYMEHTAIIHH — MO HATYPHBIM HAOJIOAEHUAM.

Hausnuie ropHoro gasisieHHs oT HAOyXaHisi onpejlensercs pe3yJb-
TaTaMHi J1a0OpaTOPHBLIX HCcJaeioBaHHH oOpasios nopoa Ha Hadyxae-
MOCTb. Ha cragHi npoeKT maBJjeHHe OleHHBAeTCs NO aHaJioraM, HA
CTaAHH paboyed MOKYMEHTAUHI — MO0 HATYPHBIM HABGJIOACHHAM.

3.8. B OTAeJNBHBLIX reoJIOrHYeCKHX YCJOBHAX CJAedyeT NMpeayCMaTpPH-
BaTb BO3MOXKHOCTb HECHMMETPHYHOrO 3arpy:KeHHS KOHCTPYKIIHH
FOPHLIM RaBJAECHHEM.

gon="pg (kg +05h) tg3(45° — i), H/um? (6)

4, PACHET BPEMEHHOHW KPEIIH

4.1, Pacyer BpeMeHHOH KDenH THAPOTEXHHUECKHX TyHHeNel cJie-
AYyeT MpPOU3BOAHUTDL IO NpedeJbHBIM COCTOSHHAM NEPBOH TPYNIbl — Mo
Hecyllleil CNOCOOHOCTH C NPOBEpPKOH, B ciayuae HeoOXOAHUMOCTH, YCTOH-
YUBOCTH (POPMBI KOHCTPYKIIHH Ha PacyeTHbie HArPY3KH.

4.2. Ilpn pacuerax ycHJHH cJ/eflyeT YYHTHIBATh KoI(PdHIHEHT Ha-

e KHOCTH TI0 HAarpy3KaM 7, B COOTBETCTBHH C Taba. 3.

[Ipn pacuerax ceueHuil BpeMenHol Kpend HeoGXOAHMO BBOUHTH
CAeAYIOUIHEe KO3P(PHUHEHTH: Ko3a@OPHUUHEHT naje)KHOCTH N0 Ha3Haye-
HHIO coopyXeduH Y,=1,1, wxoadduunent coueranuii Harpysox

Te=0,9 (1n Y, = 1), x03pduuHenT ycnoBuil pabOTH <, NPHHHMAe-
MBbIH 1o TabJa, 4.
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Tabanuma 3

KosddpuliHeHT HaLexHOCTH
No Harpysxam Tf npH cpoxe

HarpyskHs paGor Kpen -
00 1 MecC or | 40 2 Mec
BepTHKaAbKOe rOpHoe jaBJieHHe [pH ¢BoaooOpaso-
BaHHH C e e e e e e a e e e e e e 1,0 {,20
BepTHKaJbHOe OpHOe jJaBJeHHe OT Beca BCedl TOJ-
IIH MOPOJa HMJAH OT BeCa 30HH HApPVIUCHHOH NODOIL . | 1,0 1,05
'opH3oHTavIbHOE TOpHOE j[gaBJjeHue . . . . . . . 1,0 11
Bec KOHCTPYKUHH 1,2 1,2

flpuvevanue. llpu pabore BpeMeHHOH kpenu Oonee ABYX MeCHIEB HAlPy3KH

Ha Hee, a TakXe KOI(P(PHUHEHTHl HAJEKHOCTH H YCJIOBHH PabOTH ONpeXeNdAOTCHd Kak
1158 004en0K TyHHeseil no raase CHull 2.06.09-84.

Tabuawiga 4

Kosd puurenr ycaouh
KodcTpyknun q”ppaémm I
betonune . . . . . . 1,0
JKenesoberounnie cHopHbe 1,1
CraJibHHe 1,0

4.3. Pacuernl ceueHuit 6eTOHHOH H Kene300eTOHHOH KPENH JOJKIIBL

HPOH3BOAHTRCSH B cooTBercTBIiH ¢ raaBoid CHHuII I[-56-77, cranabitol —
co CHull I1-23-81.

4.4. Pacuer BpeMeHHOH MeTaanHueckofi, 6eTonHol U XKeae3obeToll-

HOH COOPHOI Kpenwu cJjenyer MOPOH3BOAHTbL € YYETOM OTIOpa [OPO/ALI
npu KoapdHuuHeHTe KPEenocTH B MaccHee [, ==1.

Pacuer aHkKepHOH Kpenu

4.5. lllar aukepoB (a) B HPOAOJBHOM H TIONEpPEeUHOM HANpaBJenuax
NPUHHMAETCA HAUMEHbIIHM (HO He MeHee | M), HUCXOAA M3 YCJOBHH:

a) 00pasoBaHHs IPYHTOBOTO CBOJA No dopMmylie

a = la T Eliﬁ (la'l' b), M, (7)
'’ AJIHHa aHKEpPOB

a = hql + zqh M;' (8)

fi,— ryOHHA HapylweHHOH 30HMW, M; [, —raybuHa 3alenkH aHKepa
3a npejesibl HapyweHHoH 3ouHbl, npuHuMaerca 0,5—0,7 M; 0 — npouer
BhipaOOTKH, M; ¢ — cuenJiedHe T'PyHTA, NPHHHMAaeMoe NOo AaHIILIM Ha-

TYPHBIX HCCJENOBAaHHH; AJd NpPeABAPUTENbHbIX pPACUETOB AONYCKAETCH
npunumate ¢=0,03/, MIla (c==3f r¢/M?); g, ¥ ¢ cnegyer npuInIMarTh
B €IMHOM M3MepeHHH, K, — KO03p(PHUHEHT, NPHHKEMaeMblil o TabJa. 5.
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Tabnuma 5

Kospdpuunenr p, npH gopmax cedenus BoipaGoTKH

Kos¢ddHuuedt xkpenoctH [y
l [I—IV 1 kpyroboM

o 5

25
Bagee 5

0,2
0,3

0,2
0,25

6) YCTOHYHBOCTH IPYHTOB MeXAY aHKepaMH no ¢popMmyJse

Va
a=-2 I/ (9)
3 8qz
B) NPOYHOCTH 3aKpelleHHs aukepa no dopMysam
N, N % di
— ’ "'"-/\..""_#' R. ’ (lo)
Pghql a 4 Y

rie d—pauaMerp CTepxHsA aHKepa, ¢cM; R o — pacueTHoe CONpPOTHBJEHHE
CTAJbHOI'O CTEpPKHA pacTdKeHHIO no npeaeny TtekydectH, MIlla;

N, — pacuerHasi Hecyulas crnoco0HOCTb aHKepa, ollpejenseMas Ha-
TYPHBIMH HCCAENOBAHHSAMH B pacueTHoe BpeMs BCTYIIJIEHHS Kpeni B
paboTry, a Ha NpelBAPHTEJBHOH CTaJHH B COOTBETCTBHH ¢ TabJ. 6.

Tabauua 6

A . A N .

PagyerHan Hecyuwlaa cnocoOHoOCTh aHKepoOB B 3aBlCH-
MocTH oT dantopos, kKH (1)

TH aHKepoB BpeMst BcTynaeHHs kpenH B pafoTy, CyT

.

3

7 1 OoNee

1. KeqneszoBeTOHHRE
6e3 ycKopHTeAsd TBephe-

HHE . o v s o v . 30—50 50—70 70—90 90—110
(3—5) (6—7) (7—9) (9—11)
TO Ke ¢ yCKOpHTeaeM 5070 70—380 80—100 100—120
TREPAEHHA . . . .« . . (5—T7) (7—8) (8—10) (10—12)
2. CranenosuMepHble 80—100 100—120 120—140 140—160
. L o (8—10) 1 (10—12) | (12—-14) } (14—16)
KosQdpHuHeHT KpenocTH MOPOAHOTO MacciBa  f,
3--5 6—10 | 1] ¥ BHlWe
3. Merananueckie xJAHHOIe- 30—40 o0—70 30—40
JeBHE . . . -+ . . . . (3—4) (5—T7) (3—4)
4. Meraaanueckue pacrnopHole 40—60 70—90 70—90
(4—6) (7—9) (7—9)
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Mpumevarnusa: 1. Ilpu ycranosxe xKeneso6eToHHBIX M CTaJeNOJHMEPHbIX aH-
KepoB B o06BOJHEHHOM MAacCCHBE MJH Nopoaax, 06/4aJallKX BH3KOH aire3nen ([JIHHH-
CTbie FPYHTH, COJb H NP.) 3HAYEHHH Hecylled CNocoBHOCTH CJAGAYET CHHXAThL B
[,0 pasa.

2. B tabuuue 60oapluee 3HAYEHHE Hecyuled CnoCOOHOCTH AaHO aaa claboTpeuinio-
BaTHX NOPOI, MeHblliee — A CHJAbHOTPEIINHOBATHIX.

4.6. B ToMm cayuae, ecaH O YCHJAHIO B aHKepe 3HauyeHHe 1iara aHke-
poB noayuyaercs meHee 1,0 M, neoOXoAHM nepexof Ha APYroH Tuil aH-
Kepa, Hecyllass CnocoOHOCTh KOToporo AoaXKHa obecneuHBaTb MPHHSA-
ThIU war a=1,0 M.

I[Tpumeuanue. TIpH U3BeCcTHBIX 3HaueHHAX Hecyllell cnocoGHOCTH
aHKepOB H cuenJjeHHss HaOpLIAr6eToHAa ¢ TPYHTOM (B pacyeTHbIe Cpo-
KH), oNpeaeNeHHble HATYPHLIMH HCHOLITAHHAMH, napaMeTpnl Kpend pe-
KOMEHAYeTCs YTOUHSITb B COOTBETCTBHH C NPHAOMKEHHEM 2,

47. Ilpu BricoTe BbIpabOTKH, CYHTAS OT NOJOLUBLI A0 HATbHl CBOJO-
BOH 4YaCTH, paBHOH HJH Menee 6 M, aHKEpHOE KpeIlJIEeHHEe CTeH MNPHILH-
MaeTcs TaKHM Ke, KakK H cBOJA0BOH uacTH BhipabOTKH.

[Ipu BbicoTe cTeH BhIpaboTKH OoJsice 6 M pacuyer aHKepHOH KpenH,
HaAJEeKHUT BECTH MO CJASAYIOUICH MeTO/AHKE.

[lo opHeHTal cHCTEM TPeUlliH B FOPHOM MACCHBE ONpelessalorTcs
MOTEHIIHANbHO HEYCTOHUHBEIE DJOKH MOPOABl B CTEHAX, KOTOPLIE MOUYT
CNONI3TH B BHIPABOTKY. YCTOHUHBOCTHL TAKUX OJOKOB PacCCYHTHIBACTCH
M3 YCJOBHH Npefe/ibHOTO PABHOBECHS C YYETOM CHJ TPEHHS H CKOJbe-
HHS, NEHCTBYIOLIHX B NMOPOAHOM MacciBe U BpeMenuoi kpenu. [lo nau-
lIbIM pacueTa YCTOHUHMBOCTH ONPeaessiiOTCS OCHOBHBLIE NMAPAMETPLI ali-
KePHOHU KpenH: JAJHHA aHKEpPOB B 3aBHCHMOCTH OT MECTa HX YCTAHOBKH,
paccrosiHie MeXIYy aHKepaMH MO BLICOTE CTEHBI, THII U pasMepbl aj-
Kepa. [lopsaaok pacuera npiiBeleH B NPUJAOKEHHH 2.

Pacuer HaOpbi3rOeTOHHOH Kpenu

4.8. ToauHHy Kpenu H3 Habpei3r6eToHa B CBOLOBOH YAacCTH BLIpa-
G0oTKH cyenyer onpeae/asTh no GopmMyae

h,=0,35a ‘/——-——g—ﬂ——"ﬂd, (11)
' Ye Yt Rotn

rae Yo — KOG PHUHENT YCAOBHH paboThi, KOTOpPHIl NMPUHUMAEGTCS AJA
apMHpoBaHHoro Habpoi3réerona . =1,0; AJA HeapMHPOBaHHOTO
e =0,8; Retn — HOpMaTHBHOE conpoTHBAcHHE HAOpLI3r6eToHa pacrs-
KEHHIO, Mna;gqmzﬁ — HODMATHUBHOE BEPTHKAJbHOE IOPHOE JaBJjie-

M

Hie Ha 060M104Ky H3 HaOpuisrberona, MIlla; 7, — ko3ddHuHeHT, yUHTHI-
BalOWKK BO3pacT Ha0phIarfeTona, KoTOPEIl onpenensieTcs SKCNepUMEH-
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TaJbHo. Ha npeaBapHTeNbHBIX cTaAHAX NPOEKTHPOBAHUSA Y, JONYCKAET-
cA NpHUHHMaTh no taba. 7.

Tabauua 7

3HavuenHs f, Tpn BospacTe, CyT

Hannyne yckKopuTess B CMECH ! S—— - _
| | | 3

0
—
il o SRR T e T L e R _ P i —l—

0,25
0,3—0,4

0,35
0,4—0,45

bes yckopurena ., . . . . ’ 0,2
C yCKOpHTeJeM : 0,5—0,4

4.9. ToamuHy HeapMIPOBAHHOI'O NOKPLITHA HaOpPLI3réeToioM cTell
BbipaOOTKH peKoMeHAyeTcs MNMPHHHMAaTb pPaBHOIl [10JOBHHE TOJIHHDI
NOKPLITHA ¢BOJA, HO He MeHee J CM.

Tonumunua apmupoBanHoro HaOpHI3r6eTOHHOrO MOKPHITHH CTEH Bhi-
paboOTKH onpenessiercss Kak U IJAs  ee cBoXoBOil uactdH, no ¢op-
myae (11).

[Ipumep pacuera HaGpui3rGeTOHHOM KpenH HApPHBEAEH B APHJO-
KeHHU 2.

Pacuer Kpenu H3 apMOKApPKACOB

4.10. ApMoKapKachl IPOEKTUPYIOTCA B BHIE NPOCTPAHCTBEUHONH KOII-
CTPYKIHE [0 YCJOBHSAM XKECTKOCTH H3 MJOCKOCTH apMopepM H y100¢T-
Ba MoHTaxa. Kapkacbl HMelOoT [PSMOYroJbHoe CeueHHe H BKJAKUAIOT
oObIYiHO jiBe apModepMbi. Omniipanie kapkaca APHHHMAETCS wWapHIip-
HbIM II pacyer ero MNPOH3BOAHTCH Ha ropHOe J[aBJEHHE C YYeTOM OTIopa
mopojbl. Pacuer Boinovingercs Ha IBM ¢ noMouinio iiporpaMmsr TKIA.
BAPCC u xp. OnpenensiioTca yCHANIA B CEYEHIAX PAMEL.

YCHIHSA B 05CAX PACCUUTHIBAIOTCA NO HOpMYyJie
N M
Ny=—+ —, (12)
2 hy
B pacKkocax

NP“—* 2 , (13)

Sin a

roie M, N, Q — pacuerHble H3ruGamwuidii MOMENT, llOpMaJbHasi M
[nonepeunas CHJbl B CeYeHHAX KpemH; « — yroJ HAaKJDHIA pacKkoca K
nosicy; Mo — paccrosline Me:xK1y LEHTPAMH TH3KeCTH NOSCOB.

4.11. YcToH4HBOCTb BHELEHTPEHHOCKATHIX 3JEMEHTOB MOCTOSTHIIOTO
CeUeHHs B NMJOCKOCTH HNEHCTBIISE MOMEHTA NPOBEPHETCA B COOTBETCTBHII
¢ n. 5.27 raaset CHull 11-23-81. Ycroituupocts nosicos, packocos u
apKH B HeJIOM ITpoBepsiercs no ¢popmyJe

yie N
%‘“QRyTu (14)
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rie A —miollafb ce4eHHs1 3JeMeHTa Opyrro, ¢,— KO3ODGhHIHEHT,
onpenensieMbid no taba. 74 raassl CHull 11-23-81; R, — pacyerHoe
COTIPOTHBJIEHHE CTaJH CKATHIO H PACTAXKEHHK Mo Npefeny TeKyuecTH;
"n {;, — COOTBETCTBEHHO KO3(Q@PHUHEHT HALEXKHOCTH MO Ha3HAYEHHIO
COOPYKEeHHss H KO3(QQMHIHEHT COYETAHHS HArpy3oK MNpHHUMaeMbie IO
n. 4.2, 1, 7.=1; 7¢ — KO3QOHUMEHT YCNOBHH pabOThl NPHHUMAETCH

no taba. 6 CHull I1-23-81.
[IpoBepKa NpPOYHOCTH apMOpEepMbl NPOH3BOAHTCHA B COOTBETCTBHH C

n. 5.25 CHull 11-23-81 npH T’j‘; ~>0,1 uo popmye

nRy
n e N ( TinLMf_)” < 1 15)
AnRy e CxWinR y {c = (

rae v, =0,95 (raba. 6 rnmasot CHull II-23-81) pns apmarypubiX
crepxuedt ¢,=1,26 (rab6a. 66 CHull II-23-81), Ay, W p— naomans H
MOMEHT COMPOTHBJEHHA OTHOCHTENbHO OCH NPOKATHOTO NPOPHJIA HeT-
TO; H, €, — KOIPOQHUIUHEHTh, TMpPHHHMAaeMble MO TMPHJAOXEHHIO

CHulT I1-23-81.
Y CTOHYHBOCTbL 3JIEMEHTOB H3 MNJOCKOCTH (PEepMH ONpeiensercs Mo

dbopMyae

Tn Y1c N | 6
W <Ry« (16)

_ p . . — Muax A,
¢ = ———— HPHBCACHHDIH SKCOEHTPHCHTET m, = — & H E [TPH-
| + am, N W,

F
HuMmatorces no tabn. 10 rnasel CHulT I1-23-81.
BBHAY YacTOro pacnoJioKeHHsi apMaTypHl B HanpasJeH’H o6pasyio-
el B KapKace, Takoro pacyera oOBIYHO NMPOHM3BOANThL He Tpebyercs.
[IpiMep pacueTa H KOHCTPYKUHH NPHBEeNEHL! B TNPHJAOXKEHHH 3.

Pacuer MerannuyeckKon Kpelu

4.12. PaMHo-apouHas Kpenb PacCUMTHIBAeTCsl, KaK IpaBuUjo, B
NpeinoNOKEHHH 3arpyxeHHsi F'OPHbIM daBJeHHeM C Y4eToM OTnopa
nopoAbl. B KadecTBe pPacUeTHOH CXeMbl KOHCTPYKUHH CJ€AYeT INPHHH-

MaTb CXeMbl C LIapHHPAMH B NATAX.
Ornop nopoiab B pacyere NPUHHMAaeTcss B BHAE COCPEAOTOYEHHBIX

CHJI, IPHJIOXKEHHBIX B Yy3JlaX KPen" H HanpaBJEHHBIX Mo GHCceKTpHcaM
COOTBETCTBYIOLUHMX YrJOB. ¥CHJAHA B 3JE€MEHTAX KPenu K peaklHH Mo-
I'yT onpeleiaTbcsl rpapuyeckd NOCTpoenueM aHarpaMMbel KpeMOHBIL.

JNEeMeHTHl KpenH c/aelyeT pacCUHTHBATh KAK CTATHYECKH ONpejeH-
Mble OaJIKH Ha JIBYX ONOPAX, HATPYKEHHEE OCEBBIMH CXKHMAWIIHMH CH-
JaMH H paBHOMEPHO pacnpeleieHHOH Mo ILJHHE HArpy3KoH OT I'OPHOrQ
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NaBjeHHs, ITOT XKe pacyer Moxer OHThH BHNoaHeH Ha 3BM no coor-
BEeTCTBYIOUIHM nporpamMmam, Hanpimep, no nporpamme TKIA nan

BbAPCC.

4.13. Illar apouno#t kpemniy, HCXO/AA H3 PACYETHLIX YCHJHH B ee 3.e-
MCIHTAaX, MOKET OIIPeeJIsSITbCS YCAOBHAMH TEXUOJOIHUECKIIX BO3MOZKIIO-
CTeH 3aB0;1a-H3rOTOBHTEJS METAJJIOKOHCTPYKUHH  (ilanpHmep, ione-
. peuiibiM ceuenHeM THYTOH Kpemu) Hian  HajdndueMm  Onpelefenlioro
npodiuast npoxarta. B 3ToM ciyuae THI 3aTsKKIN fpigiiMaerces nocae
Hasuauenns wara pam. Jas pacuera mrara pam MozkeT ObITh TaKiKe
HPHUATA 34 OCHOBY INPOUYHOCTL H pa3Mmepbl 3aTHAXKH, HAlPHMEp, H3
cboplioro kese3oberoHa, nocJje yero noabupaercs ceyeHue 3J1eMeHTOB
APOUYHOH KpEeIH,

4.14. PacueT npOYHOCTH CEYEHHH CTaJbHBIX 3JIEMEHTOB apovHoIi
Kpenu [poH3BoAHTCA no dopmyae (15) n. 4.11.

[IpoBepka yCTOHYHUBOCTH 3J€MEHTOB MOCTOSAHHOrO ceueHHs B IJ0C-
KOCTI{ J1€UCTBIISI MOMEHTa BhINOJAHsieTca no dopmyae (14) . 4.11.

[IpoBeprka yCTOHUHBOCTH BHEUEHTPEHHO-CHATBIX 3JAEMEHTOB NOCTO-
A11HOC0 CeUeHHs 113 IJOCKOCTH AeHcTBUS H3ridaloUlero MoMenTa mpoi3-
BouTcs no gopmyne (16). M3 saroro pacuera onperensierca war npo-
JOJbULIX CBA3eEi.

[IpuMep pacuera apounHoi (paMHOH) KpenH IIpUBeJeH B ITPHJIO-
MeHHH 4.

Pacuer xpenu u3 cOopHoro xemae3zobeToHa

4.16. COopHas xene3obeTOHHAaH Kpenb PACCYUTHIBAETCH HA NMOJHVYIO
Harpys3Ky FropHolM HAdBJICHHEM H COOCTBEHHLIM BECOM KAK UIAPDHHPHLIN
MHOTMOYrOJIbHHK B yHOpyron cpeie, NOAUHHAIOLIeHcs rHNoTe3de BuHKJe-
pa. Pacuer Bouinmodisiercs Ha OBM no coorBercTBywuUle#l nporpaMmme
IR CcTep)XHeBOH KOHCTpykuuu. OkpyxxKaiouwasg cpela NpeacTaBisieTcs
YNpyruMH ornopamMH, pafoTalolWlUMH TONLKO Ha cC)XaTHe. B MecTe CTbi-
KOB OJIOKOB BBOASATCA WAPHUPHL. Pacuer MoxeT OLITL BLIMOJHEH MO
nporpamme TKIA.

4.17. IlpoBepka npouHOCTH XKee306eTOHHLIX CeYEHHH NMPOH3BOAUT-
¢ B cooTBeTcTBHH ¢ FaaBoit CHuII 11-56-77 npu yuere Koadpuuxen-
TOB, NPHBEAEGHHHIX B HacTosileM pasjleqne. Kunaccet 6erona caelyer
Ha3HayaTtb B cooTBeTcTBHH co CHHuIT 2.06.09-84.

PacueT MOHOJHTHOH 0eTOHHOH Kpenu

4.18. MouoanurHas GeroHHast Kpemb pPacCUlTHIBAETCH Ha 11arPy3Ky
OT COOCTBEHHOrO Beca H IMOPHOrO AaBJE€HHS, Kak paMa B  YHPYroil
cpele, noAyHnslowelca runotese Buukiaepa. Pacuer nponssoaures ¢

yuetoM 00pa3oBaHus NJACTHYECKHX apHupoB ua dBM no nporpam-
Me TKIA.
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4.19. Onpeaesense pacnany6o4HOro BO3pacra, TEXHOJOrHYEeCKHe
TpefoBaHHA K BO3BEACHHIO KpenH, KOHCTPYKUHA WHTa-onanyOkH, a
TaKkXKe MPpHMEp pacuera Kpenu NpuBeAeHbl B MPHJAOKEHHH 7.

4.20. ToalluHa BpeMeHHOH Kpend H3 MOHOJAHTHOINO OeToHa onpeje-
JeTCH Ha CTAAHH IPOEKT.

Pacuer noparnuBoil Kpenu

4.21. Pacuer noaat/suBoON Kpeny NPOH3BOAHTCS IO CHelHaJbHEM
HHCTPYKHHAM,

Onpenenenve kosgdHUHEHTa OTNOPA MNOPOJIDI

4.22. Koadbdbuuuent ornopa nopoabt ans pacuera C)KBK u MBK
AOINycKaeTcs BbINOJNHATL 10 QopMyaam

le
100 K
0,56

B) NOJA NATAMH Pa3OMKHYTOI kpenn K==

a) Ana Kpyrosoil Kpend

6) a5 HEKpYyroBo#l KpenH K =

100 X,
1,34 (1 — v) by |
rae Ko—KkoadduunedT yaeibHoro otnopa, H/cm3, Ha npeaBaputenshbix

CTalHAX AONYCKAeTCs HCIOJb30BaTb rpaHk puc. l; r,— pagnyc Bui-

HeM o frec/en?)

16000(1664/

19080 1404)
12000(12 00/
10000(1000f

g%g (: %«g Houmeyarve.8 cpodetpeuumodarty
Y z?/(:é 70! NOPOGAT £ F270 SHAYEHUS Ko,
000200 N8AG4EHRBIE 10 E0APUK Y, Ce-
14 dyem ybeauwubams Ha' 30 Y
wull

24 548707248 f

Puc.t epapun 3abucumecmi ko3gguyienma
YOeNOHOCD 5/??172042 Ko 0Mm KOIDDUYLEH TG
KDEROLMY 1T8pATYH + GAR MOEUHOEameIT nopod

paboTKH, ¢cM; b — wupHHa BEIpAaBOTKH, ¢M; v — Ko3bduuuent [lyacco-
Ha; b,, — WHPHHA ONOPHI, CM.

B cayyae orcyrerBus uementanui npu C)KbK aonXen yuuroiBaTh-
¢ KO3 (PHUHEHT § B COOTBETCTBHH C I'DPAPHKOM pHC. 2.

4.23. Tlpy onpepeneHdd KoapdHiuHeHTa YASABHOTO OTHOpPA MOPOADLI
JJs1 paMHO-apOYHOH KpemH HeoO6XoAUMO YUHTHIBATL ONHpaHHe ee IO

WHPHHE NOJKH H NpUHMMaTh pacnpejeseHHe AaBjieHHs NO TOJlle 3a-
20



TSKKH ol yraom 45° (puc. 2). KpoMe Toro, A01KHO ObITh YUTEHO OT-
CYTCTBHe LeMeHTalMH, 60/ab1Ias NoAaTAHBOCTh 3a0YTOBKH.

KoadduuueHT ormopa NOPoAbl MPH pacyeTe apoyHOl Kpend gony-
CKaeTcs OnpeaessaTh no gopmye

_Kﬂﬁ[ =2 100
Kip T 056

rae P, — xko3dpduIHeHT, VIUTHIBAIOUIHA NedOPMATHBHOCTL 3a0YTOBKH
MEKJAY KPEeIblo U MOPOAOH, KOTOPbIH AONYCKAETCA ONpele/siTb no rpa-
bHKY pHC. 2; b — wMpHHA nposera, cM; &€ — KO3I(PQHIHEHT, YYHThIBAIO-

] =
N -y %ﬁ‘ﬁq“:ﬁ 4

NS [

2 i \ Iy ok

E& - Y .es#-. mmw%

a5 = ‘ - Xyt dyrmn 0bxru

0*4 I - 5/

ﬂJ :
01 4

o o Fall 2l p
D _ r 24304
10rosid 42 (3 &

Aic2 Onpedeaans® xosggit
Livexma S

" b
UMY ITHPHHY KOHTAaKTa Kpen™ ¢ Mopoaoi e-_-——li; b.— IIHPHHA KOH-
M
TaKTa, M.

[Ipv OTCYTCTBHH HCXOAHBIX JaHHBIX AOMYCKAETCH
KKD —— (0102_‘—0,04) K.

Ilepepaua ycunuin OT KpenH Ha MOpoay AOMXKHA OBITb TULATENbHO
ofecneyeHa B MeCTax (PaKTHYECKOrOo HaJHUHs TAKHX ycHJIUH (B pakio-
He "OPU30HTAJbHOrO JHaMeTpa H B MATaX).

MPHHHMATh

5. KOHTPOJIb KAYECTBA BPEMEHHOHK KPEIIH

5.1. Jaa npoBepkH KauecTBa YCTAaHOBKH KPENH H KOPPEKTHPOBKH
MacnoprToB KpenH caeayer NpeiycMaTpHBaTb B NPOEKTHOH AOKYMENTa-
UHH MeponpuAaTus, obecneyuBaroulie BXOAHOH, onepalHOHHbIl H nple-
MOYHBIH KOHTPOJb, corsaacHo Tpebopanuam CHull 3.01.01-85.

0.2. BXoIHO# KOHTPOJbL KOHCTPYKLUHH H MaTepHaJiOB, IPHMEHAEMBIX

AJisl KpenH, OCYIIeCTBAAETCA OpraHH3alHeH, BHINOJHAKLLIER paboTh no
ee BO3BEJEHHIO,
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OnepaiyioHHRR ¥ NPHEMOYHBIH KOHTPOAbL OCYLIECTBASETCS! HHXKe-
HEPHO-TeXHUYECKHM rnepconaJoM (HCROJIHTe b, ABTOPCKHH HaA30p I
3aKa3YHK), H3 COCTaBa KOTOPOro CO3MAeTCsl NOCTOAHHO AEHCTBYIOLLAS
eayxba KoutpoJsi.

2.3. OnepaulloHHLI# KOHTpPOJNbL NpPH BO3BedeHUH 0OJENOK M3 HA-
OpBI3TOeTOHA JIOJKeH BKJIOUATb KOHTPOJAb TOJULIHB OONEJAKH MO Masl-
K8M, a IPH UX OTCYTCTBHH — ULYNaMH H3 NPOBOJIOKH (lie MeHee 3-X 3a-
MEPOB Ha Kaxjabnle 100 M*? MOKpBITHA);, AONYCTHMOE MECTHOE OTKJQHe-
HUE TOJAULHEBL oT npoexToil 10 30Y%.

5.4. OnepauHOHHBIR KOHTPOJIb TNIPH BO3BE/eHHH AaHKepHOH Kpemnl
AOJIXKeH BKJHOYaTh:

— KOHTPOJb IMYyOHUHBL WNYPOB ¢ TOUHOCTBIO 10 10 cM;

— KOHTPOJb HanpabJeHUHs WINypOB ¢ TOHHOCTHIO A0 10%;

~~ KOHTPOJIb PACCTOAHHA MEXAY WNypaMH ¢ TOYHOCTBIO RO 10 cM;

— KOHTPOJb HAaTAXKEHHA MeTaNJHYeCKHX AHKEpPOB ¢ TOUIIOCThIO
no 10 kH. -

5.0. OnepauoHHbii KOHTPOJb NPH YCTAHOBKE METAJNJHUECKOMN Kpe-
M4 J0JJKeH BKJAIOYATh KOITPOAbL COEAMHEHHH, a TaKXKe pPacCTodAnis
MEXKJAY apkaMH ¢ TOYHOCTBHIO A0 10 cM.

5.6. OmepauuOHHBIE KOHTPOJb 32 COCTOSIHHEM KpenH B TpyHTax
[Il xaTeropui ycTOHYHBOCTH AOJKEH BKJAWOUATh HalNI04eHHA 332 QTHO-
CHTe/IbHBIMH JeopMaluHAMH (Cc NOMOMIBIO CHCHAJIH3aTOPOB JAepopMa-
I{HH, UHAHKATOPOB CMEWeHHH) HIH alcoJoTHBIMH aedopMalHsiMH —
METOJ\OM MapKUIeHAepCKHX 3aMepoB.

Habsoaends JOJNXKHB OCYUECTBAATBCS B KOHTPOJBHBIX CTBOpax,
OpPraHH3yeMbIX B MeCTax BBIXOJa TeKTOHHUECKHX 30H Ha pPacCTOAHHN

2/3 BLICOTHl CTE@HH OT MOAOLIBLI BHIpAaODOTKH H B cepeAHHe IIpoJierTa
CBOJ1A.

B nopogax I u Il karteropuit ycTOHUHBOCTH OMEpPAUUOHHBLIA KOHT-
PONbL 33 COCTOAHHEM KpenH 3aKJjuaeTcs B €XeJHeBHOM ee BU3yaJb-
HomM ocMmorpe. B nopoftax IV karteropHu ycrofiuHBOCTH OnepauHoniblil
KOHTPOJb MPOU3IBOLHTCSH MO COHEUHANBHOH HHCTPVKLLHH.

5.7. TlpreMounblii KOHTPONbL NpPH BO3BeJeHHH GETOHHBIX U HAOPHI3T-
OETOHHBIX KpEHeH /JoaXKeH BKJI04YaTh KOHTPOJL NPOUHOCTH GeroHa M
HAaOpbI3roeTona uciblTaHieM Ha kKaxkable 100 M3 fetona WA KaxXKable
200 m2? 3akpensieHHOH HaOpPbI3r6ETOHOM MOBEPXHOCTH HE MeHee Tpex
00pa3uoB Ky6oB B pacnajsiydOuHOM BO3pacTe HJAH B BO3pacTe BCTYILIC-
g Kpenu B padory.

JlonycKaercsi KOHTPOAL NPOUHOCTH OeToHa HNPOBOJAUTL Hepaspyla-
OWHM MeToaoM. O6beM npoBepKli — He Menee 30 HcnblTaHHA Ha

200 m* xpenu. [lonyckaercs OTKJOHEHHEe pPe3yJbTaTOB OT [POEKTA
TOJAbKO B BOJIBLIYIO CTOPOHY.

B npseMouyHbIi KOHTPOJb BXOAUT HCOLITAHHEe Habpbidrferona Ha

cuenyjieHHe ¢ nopoaoH (He MeHee TpexX PAMOK Ha Ka)XJAOM xapakrtep-
TOM HHKEHEPHO-I'e0JOTHYeCKOM YuacTKe),
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5.8. IlpHeMoyHLIft KOHTPOJb AHKEPHOH KPemH JOJIXKEH BKJIOYATh:

— KOHTPOJb MNPOUYHOCTH OMOHQJHYHBAWOLIErO pacTBopa HCNbLITA-
niem na kaxzanie 100 ankepos He MeHee Tpex 06pas3uoB — KyOOB B BO3-
pacre 7 cyT;

— KOHTpPOJIL HEcylleH CnocoOHOCTH A4HKePOB HUCHbITAHHEM HA
Bbl/lepriBaHHe AOMKPAaTOM Tpex aHkKepoB B Bo3pacte 7 cyt nz 100
YCTAHOBJIEHHEIX, 4 TAKKE B PACYETHOM BO3PAacCTe.

0.9. I[lpoBeaenne Bcex BHAOB KOHTPOJS 3a COCTOAHHeM H paboOTOli
BPEMEHHOH KpenH JAOJKHO (QHKCUPOBATbLC B XYypHaJjae aBTOPCKOro
Ha/30pa ¥ B TOPHOM XYypHale,



i

OcHoBHbIe napaMeTphl M XAPAKTEPHCTHKA NOPOR
(B o6pasue)

HaKumeHoBaHKEe T'PYHTOB

iigepinilgpniy —

MarMarydeckde HOPOIbl  MEJIKO3€DHHCTbIE  HEeBbIBETpE-
Jule HCKJIUUTENbLHOH NpodHOoCTH (Anabasm, raddpo, guo-
PHTHl, JXKeCHHJHTH, NOPPHPHTH H Ap.) H MeTaMop@duye-
CKHE TOPOAB MEJKO3CPHHCTHE HeBHBeTPeNAble HCKJIIOYKR-
TeJIbHOH KpemoCcTH (KBAPUHTH H 1Ap.), CAHBHBE KBaplUh.

MarMatyuecke nOPoOJAN  MeJKO3epHHUCTHhie  HeBHIBETpe-
Jue O04eHb npoyHple (ZHAaba3pl, AHOPHTH, TI'DAHHTH, O4-
3aJIbTH, AHAE3HTH W Ap.) H MeraMop(pHYecKHe IOPOAH
MEeJIKO3EPHHCTHE HeBRIBETpENble OYeHb IIPOYHLIC (KBapILH-
TH, POTOBHKH H ID.).

KpeMeHb, KBapUUTOBbi¢ ITeCYAHHKH, H3BECTHAKH HEBHIBET-
peahle HCKMAIOYHTEeNbHOH NPOYHOCTH MEJNKO3EDHHCTHIE.

MarMaTiiyecKkHe HOPOAL CpelHe3epHHCTHE HEeBbIBETpe-
ane W caaboBeiBeTpesbeé IPOYHHE (CpaHuTsl, JAxadasml,

CHeHHUTH, TOPDOUPHTH, TPaXUTH H JAp.) H MeTaMop(pHdJe-
CKHE TNOPOAbLE CPEeRHe3ePHHCTblE HEBLIBETPEAbIE  IIPOUHBIL

(KBapuUHUTHI, rEelicy, aMpHOOIHTH H AP.).

[THoTHOCTD,
T /M3

2,8—3,0

3,1—3,3

3,0

2,7—3,0

[Ipunoxenne 1
Ob6sa3aTenbHOe

Tabauna

1

H Koadduument { Kaxymulcs KoaddHiuenT Kateropusa
RpelncTd B | yronn BHYTpeH- Tvaccona KPRNOCTH 10-
ofOpasLe, HEr0 TpeHHH, v poxn no CHuIl

1 bi rpan. § IV-2-82 c6. 20

3 | 4 5 ] 6
|
19—25 87 0,09—0,14 XI
17—19 87 0,1—4,15 X
15—17 86 0,15—0,2 X
12—15 85 0,1—0,2 IX



[Iponoaxkenne taba. 1

il

1 | 2 ] 3 4 | 5 | 6

[lecuaHHKH Menxo3epHHCTble OKBAPIOBAHHBIE, H3BECTHI-
XK H JAOJOMHTH OY€Hb NpPOYHLIE, MPaMOPH OYeHb INPOY-

MEE, KpPEMHHCTblE CHaHUb, KBAPIHTH C 3aMETHOH CJaRIe-
BATOCTHIO. 2,7—2.9 10—12 83 0,14—0,2 IX

KonraoMepaTsl H OpeKUHH NpodYHble HA H3BECTKOBOM Iie-
MeHTe, JOJOMKTh W H3BECTHSAKH NPOYHHE, HeCYaHHKH NpOY-

HBle Ha KBApLEBOM IIEMeHTe. 2,7—2,9 8—10 82 0,14—0,2 VIII

MarvaridyeckHe IOpOIN KpPYNHO3EPHHCTbHIE HeBbIBETpe-
able W caabGopbliBerpesible (rPaAHHTBl, CHEHHTH, 3MEEeBHMKH
M Ap.) H Meramopduueckue NOPOAB, KPYMHO3EPHHCTHIE

HeBblBeTpeALIe (KBApiUEBO-XJAOPHTOBLIE CIHAHUBL H JP.). 2,6—2,8 7—8 80 0,18—0,27 Vil

ApryanuTel U aNEBPOJHTH HPOUYHBIE, MArMaTHHY¢CKHe NO-
poJbl BHIBETpEJbe (rPaHUTH, CHEHHTBHI, AHOPHTH, 3MeeBHU-
KH H J1p.) H MeraMopduyeCKHe NOpPOIL BbiBeTpejbie (CIaH-
UB H Jp.), H3BECTHAKH HEBBIBETPEJble CpelHeH NPOYHOCTH,

CHAEPHTH, MarHe3lThl.

2528 5—7 72,5 0,18—0,3 VII

H3BecTHAAKH H J10JOMHTH  CjaloBbBeTpelible  CpelHeH
NPOUHOCTH, MECYAHHKH Ha [JHHHCTOM LeMenTe, MeTamopdit-

yeCcKHE MOPOIB CpelHEe3epHHCTHC BbiBerpesbie  (CAaHIb
CJIOIHCTHIE H JPYTHE). 2,2—2,3 4—5 70 0,27—0,3 Vi

H3BeCTHAKH H JOJOMHMTH BHIBETpeJblEe CPENHEH NpPOYHO-
CTH, Mepreib cpeiHefi NMPOYHOCTH, MeTaAMOp(PHYECKHe NOPO-
AbBl KPyHHO3epHHCTble BHBETpesable CcpeiHed  IMPOYHOCTH
(rIHHHCTBle, YIJHCTBHE, [MeCYHAHHCThie H TaJbKOBHE CJaAaH-
IbI), leM3a, Tyd, JUMAHATH, KOHIIOMeparhl H OpekuHu ¢

ranbKOH #3 OCAIOYHBX ROPOX HA H3BECTKOBO-IJIHHHCTOM
LLeMeHTe. 2,0 3—4 70 0,27—0,3 V

S
o



[lpoponxenne tabja. |1

1 | 2 | 3 4 | 5 | 6

AHTPAUHTH, KpeNKHe KaMeHHBIe YIaH, KOHrJOMepaTh H
NEeCYaHUKH CpejTHeH HRPOYHOCTH, aNeBPOJHTH H APTHJJHTH
CpelHEeH NPOYHOCTH, ONOKH HEBHIBETPe/ble CpefHeH MPOoY-
HOCTH, MaJaXHTH], JA3YPUTH, KAJLIHTHL, Ty BHBETpelible,
Kpenkas KaMeHHas COJb. i,.4—1.,5 2—3 65 0,27 v

ADreNyINTH H aJeBPOJHTH MaJoNpouHble, ONOKH BHBET-

pesable cpefHeHd NPOYHOCTH, H3BECTHSKH H JAOJOMHTH BbI-

BeTpesibie MaNOonpoudble, BAaJYHHbE [IpPYHTH, KaMEHHHH
yrojbs CcpefiHell KpenocTH, Xpenkuil Oypblil yroJb. 1,4—2,0 1,5—2 60—65 0,25—0,27 1V

Fapumr kapbBoHaTtible TBEPAHE, MeJ IUIOTHHIA, THIOC, Me-
Jono3006HKe- MOPOAB MAaJONPOYHHE, pakylwieyoHk ¢aabo
CHeMeHTHPOBAHHBIH, rpaBUHHbBIE, TaJlIeYHHKOBHE, IPECBAHHE
H webeHHCTHEe I'PYHTH ¢ BaayHaMu. KaMeHHHH yroib MAr-
KHil, oTBepieBliui Jecc, OypoH yroab, Tpenen, MArKas
KaMeHHad COJib, IIMHKN H CYTJAHHKH TBepAble H NOJAYTBED-
ape, cogepxamue g0 10% ranapxH, rpaBHd ®AH lneOHSA. 1,9—2,6 1—1,5 45—60 0,256—0,27 111

Fauan o cyrauuky 6e3 mnpuMecedl raJlbKH, rpass RJAH
webHs, TYro- H MSATKONJAACTHYHBIE, [aJIeYHHKOBLIE, TPABUNH-
Hple, WeDeHHCThle TIPYHTH RJAOTHOIO CAOXKEHHS, NeCKH

FPAaBeJUCTHhie, TPYHTH € KODHSIMH H C TPHMECSMH, ULJIakK
CAeXEGBUIHACSH. 1.6—1.8 0,9—15 40—60 0,3—0,4 1]




Tatbauuna 2

OcHoBHble NapaMeTpbl M XAPAKTEPHCTHKH NOPOA
(8 maccHee)

Y o ——

Cxopocis ynpyrux | RNOIQOUUHEHT | Monym, nedopmanun | KOdDdHUHEHT ymean-

[Topoan npuacab ;Ex BOJIH. ﬁ‘ﬂ;&? ° Mﬁa“?ﬂf:m) H/P::ﬂn{?? (ﬂ HTI']:;;E:&)
. o L _|- 1 i
1 | 2 i 3 \ 4 \ 5
|

Caabonrepopmupyemuie HeBHBeTpeanle, €Aabdo- | >4200 >8 6oxee 10.000 6oaee 4.000
TpelHoBaTHe, <JAab0BOJIONPOHHIAaEMEE CKaJb- (100.000) (400)
Hble NOpPOJH. |

Caabo1edopMHEpyEMHEE, claboBniBeTpenie, 3500—4200 o—8 5.000—10.000 2.500—4.000
cpeJlHeTPeIIHHOBATHE, BOAONDOHKILAeMEle CKaJlb- (50.000-—100.000) (250—400)
Hble HOPOJIH.

CuibHolePopMUpyeMEe, OT BHBETPEJHX 10 2000—3500 3—4 2.000—5.000 1.500—2.000
CHJIbHOBBHIBETPENRX, CHABHOTPEIIHHOBATEIE CKAaJlb- (20.000—50.000) (150—200)
HBple MOPObI-

CHabHOgedopMipyeEMHe,  CHAbHOBHEBETPEJHIE, [500—2500 1,5—2 1.000—2.000 750—1.000
OUEHb CHABHOTPEULHHOBATHE CKajJbHLEe MOPOALL. (10.000—20.000) (75—100)

CaaboiedopmupyeMple, caaboBbipeTpessie H 1500—2500 1,5—2 1.000—2.000 750—1.000

(10.000—20.600) (75—100)

HeBbIBETPEJIbIE I10AYCKAJbHBE NOPO L.

[IpumMeuvanusa 1. KosbpdHilueHT XpenoctH AJf 30H APoOJeHHA PA3NOMOB Ha TAHHHCTOM HeMeHTe MK 0e3 uemeHTA

npuHuMaetcst fy =[. B o6BoaHenuoR 30He npolJieHHsA caeayer npuHumars fy =0,5.

2. B tabaune npupefenn ocpeiHeHHble BeJHYHHH. HnA pasibiX THOOB MOpPOA MPH TeX JKe 3HAYEHHAX CKOPOCTH YNpy-
TMX TIPOROJBHBIX BOJH BeJHYHHH L£p MOryT OTAHYATLCA OT yxka3auHuX B 0,6—1,5 pasza. B 3aBHCHMOCTH oT BO3pacra.
COCTOAHHR H THOA NOpok, cnocola NpPoOXogKW H JAHAMETPA BHPABOTKH BeauyYHHH Ko MOryT OTAMYATBHCA OT YKA33HHLIX

23 10 50% npu rex e 3HaUCHHAX CKOPOCTH.
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Tabaula 3

KJACCHY®PHKALHKHA

BOPOR MO X2pAKTEPy YCTORIMBOCTH B TYHHEANX

Karteropus ycTofl- XapahTepHCTHKA
YHBOCTH NOPOM YCTORYHBOCTH NoOPoOX
1 [ 2 |

BecbMa yCTOH- Moryr crosts Oes kpe-

YHBHE Ifh H o0pa3oBaHyn BbIBA-
| JOB JAJATeNbHOE BpeMd

YeToHuHBHE MoryTt croAaTh 0e3 Kpe-
11 MH H 06pa3oBaHHA BbiBa-

Jos no 1 Mec
|

Cpeased YCTOA- | Moryt crosate 6e3 kpe-
QHBOCTH NH H O0pas3’oBaHusd BLIBA-
111 JoB 10 | Hejxenu

[ipHMepHOe onHCAHHE NOGPOXA,

[lopoabt MOHOAHTHBIE, MACCHBHBLIE, BO3MOXHO HAaJHYHe, B OCHOBHOM, OJIHOR
CHCTeMBl YacTHHIX Kpyronajaloumx (O6onee 60—70°) rpewrHHd, yron BCTpeuH
JMHUH NPOCTHPAHHR KOTOPHIX C OCblo TyHHens Gonee 50—60°. HacTo tpelliuHK
(n ofnromou HHe MOPOAH) ClieMeHTHpOMEiepaAbHHMH HOBOOODA30BaHHA-
MU (KasbllHTOM, KBapueM, runcoMm). ITopoan cyxue u ciaabopjaaxuble, I anHH-
CThie MOPOJAN TBepAne, pexe moayTBepAne. [l0 OTAeNLHHM TpPellHHAM BO3MO-
XKeH Kanex.

[lopoam caabo-, cpegHeTpellHHOBATHE; MPybo- H TOJCTOCHOHCTHE. TpemnHu
MPEHMYLIECTBEHHO TPeX OCHOBHBIX CHCTOM. YT/l BCTpedH JHHHH MPOCTHPaHUSA
TpPEIlHH — BO3MOXKHHX IOBEPXHOCTeH CMElIeHHs MOpOI C OChIY TYHHEJNS, B
ocHoBHOM, Goaee 20--30°. T'auHMCcTHe nOPONHW TBepabe K Noayreepane. [o

OTICJbHHM TPRIHHHAM BO3MOMeH KalleK.

[Topoaw ciiabo-, # CpelHeTPEHIHHOBATHE, TOJICTO- ¥ CPEJHECHOKCTHE, pexe
MEJKOCNOHCTHIE, TpelHHN NpeHMYUeCTBEHHO OT TpeX OCHOBHRIX CHCTEM H
foJsice. Yrabl BCTPedH JHHHH TPOCTHPAHHA TPENIMH — BO3MOXHHX IIOBEPXHO-
cTell cMelleHHH MOPOX — C OCbl0 TyHHeAs g0 10—20°. InHHHCTHE nOpoInl Ty-
ro, pexe MarkonjactHudwie. [Io TpeiuHHAM BO3MOXKEH KameX H CTpyHyarHe

BOJONPOSIBJIACHHS.



3

CaabGoft ycroii-| Moryr crosrth 6e3 kpe-
YUROCTH nH H 0o0pa30BAHHS BhIBa-
IV JOB MeHee OJRHOrO JHA

Heycrofiaapue | Bropaborka HyXKAaercs
\' B KpEIJIeHHH BIVIOTHYIO

k0 J6y 3abos

[Ipononxeunne Taba. 3

[lopoam, B OCHOBHOM, CpelJHe- H CH/ABHOTPEIIHHOBATHE; OT CpelHe- IO TOH-
KocJaonCThX. KpynuooGaomouHnbe OpexunpoBaHHHE NOPOIB 0e3 HeMeHTa HJH
O CcnabbiM HOEMEHTOM, KOHIJIOMepaTH €O clabnM HeMeHTOM. TpemuHu Goaee
TPpeX OCHOBHHX CHCTeM. YIJIH BCTPEYH JHUHHH NPOCTHPAHHSA TPEULHH — BO3MONK-
HHX NOBEPXHOCTEH CMEIIGHHA NOPOx — C OCbK0 TYHHenss o 5° pexe gpo 10°
Ha noBepXHOCTH TpewmHH 9acTo 3e€pKaJa CKONbXKEHAS, CAIOAHCTHE MHHepasb-
Hple HOBOOOpa3oBaHHA, [AHHHUCTHE NOPOAHW MATKO-, peXe TYromJacTHYHHE.
CBOHCTBEHHO HAJHYHe KPYMHHIX TEKTOHHYECKHX TPEWIHH HJIM MeJKHX pPaaso-
mMoB. [lopoal 4aCcTo BJAaXKHEIE H CHJIbHOBMAXKHEE, Hepeaxko BON00OHIbHBE.
XapakTepHH KalleXX W CTPpyHdYaThle BOAONPOSABJCHHS.

[Topoabl cHALHOTPEINHHOBATHE, pa3’poblieHHHE; TOHKO- H MEJKOCJAOHCTHE,
BAJMYHHBIE, TaJIEYHHKOBLIE, rpasuiHbie, NecyaHole, WeOeHHCTHIe M ApecBAHNE.
Tpewnnutbl GoJiee TpeX OCHOBHLIX CHCTeM. [pPEIIHHH, B OCHOBHOM, Oe3 3aRoJHH-
Tens, HA [MOBEPXHOCTH TPEIIHH XapaKTePHH 3epKaJla CKOJbXEHUS, CJI0IHCTHE
MHHEpPAJbl. ¥DPOJl BCTPEUYH JIHHUHM TIPOCTUPAHHS TPEUINH — BO3MOXKHBIX TNOBepX-
HOCTeH CMEUICHHS NMOPORX — C OCLI0 TYHHEs, NPEHMYIEeCTBEHHO 10 5°, [ IMHH-
CThle MOPOAB MATKO- 4 TekyuyensacTHuHble. [IopOAN YacTO BAAXKHHE H CHJILHO-

BJIAXKHDBIE, HEDEAKO BOIOOOHJbHBIE, XapakKTepHH Kanek H CTpyiiyaTHe BOAO-
NposIBJACHHUA.

[Ipamevanusa: 1. XapakTepHCTHKA TPelIMHOBATOCTH NOPOA NAaeTCHA OTHOCHTEABHO TpeliHH 6e3 cuenjeHus, jubo ¢

MAaJdoH CBA3HOCTHIO.

2. OnHCaHHA MOPOX MNpPHUBEACHH MJIA YCNOBHH QTCYTCrBHs BOSMOMNOCTH HX BBHIBETPHBAHHA W PAa3MOKaHHA MPH BCKPHITHH

B npotiecce RPOXOAKHY TYHIICJCH.



[Tpunoxenue 2
PexoMmenznyemoe

Pacuer ankepHoM ¥ HaOPLI3r0ETOHHOH Kpenu

[. Pacuer aukepHOH H HaOpLI3rOETOIIHOH Kpenn [pH 3iadeunnx
Hecyulel cnocoOHOCTH aHKePOB I CUENJIEHHA [1a0pbI3rOeToHa ¢ rPpylTOM
(B pacyeTHbie CPOKH), ONpeje/ieHHbX HATYDHBIMH HCILITaHHAMH.

A. B rpyurax I 1 Il kareropun ycroiiuuBoctH, a takxe lII karero-
DHH NPH [ =5 cieayeT onpeaessTh;

— Ilar adHkepoB, a, H3 YCJ0oBHA oOecneuyeHUs] YCTOHUHBOCTH NOPO-
Abl MEXAY ankepamu 1o gopmyJe

h ¢
a=-—"L1/ —; (1)
3 oz

— IJHHY aHKepoB, [4, H3 ycsnoBuSd GOPMUPOBAHHA NMOPOAHO-aAlIkep-
HOTO cBolAa no dopmyJe

=210 (2)

] —3

rae b — npoJier BupaboTKH, M; f,;, C— COOTBETCTBEHHO MMyOHHa [1a-
DYLIEHHOH 30HB!, M, H CLelJIeHHe B Npele/ax HapyUIEHHOH 30HbI, olpe-
JeJieMble B COOTBETCTBHH ¢ mn. 3.3 H 4.5 ocHOBHOTO Te€KcTa; g, — Ha-

rpyska Ha Kpenb, NIpHHHMaeMas B COOTBETCTBHH C . 3.2—3.4 HacTod-
wux BCH.

: B Skaz (3)
¢y
¢, =C 1 N‘_; \ (4)

R, — KO3DOHULHEHT, YUYUTBLIBAIOLWLHH
GOpMYy ceueHHsI H OHNpelesieMblH B
COOTBETCTBHH C TabJl. 5 OCHOBHOIO
TekcTa;, N, — pacueTHass HeCyLlasl
CMocoOHOCTL aHKepa, olnpenesse-
Masi BAaTYPHBIMH HCCJAeLOBAHHIMI B
pacueTHOe BpeM#d HayaJjJa padornl
kpenu (cM. nn, 4.6—4.7 gacTosuux

BCH).
b. B rpyntax Il kareropun ye-
Puc. 1. Cxema anxkepHoii kpenu xposaAH TOHYHBOCTH npH [f<<4, a TaKkKe
BHPAOOTKH IV xateropHu pacuer CJjejyeT Be-

{ — aKKepn; 2 — rpaHHua HapyYLIeHHOH ao- v
HE® 3 — MeTaiTHiecKas CeTKa. CTH B COOTBETCTBHH ¢ OCHOBHDBIM
TEKCTOM.,
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II. Ilpumepn pacyera aHKepHo#l xpen# (B COOTBETCTBHH C OCHOB-

HEIM TEKCTOM).
ITpumep 1.
HMcxonuble g1aunele.
[Iposer soipaborku 11,0 M, BhicOTZ 7,8 M, TPYHTbl — H3BECTHSKIH

cpefHeTpellHHOBaThle (M;=3}, [, ==9, mjaoTHoCcTb p=2,6 T/M3, BpeMn
BCTYNJIEHHA Kpenu B paboty 2 cyr, 7, =0,370, Kiacc berona 53, 2,4.

Pacuer.
[nyObuHa HapyLWeHHOH 30Hb f;=Fk; 6=0,2.11=22 M.
HopMaTHBHOe BepTHKAJNbHOE TOPHOE JaBJjieHHe [0 QopMmyJam
(4) n ()
gon="0pgh, =1:26-10.2,2=>57 xkH/m?

pacuerHoe g,,= ;&g = 107 =957 kH/M*.

AaurtenapHocTb paborbl Kpenu 1 Mec  7,=1. -

Pacuer mara »ej1e300€TOHHBIX dHKEPOB!:
a) U3 ycJOBHS O0Opa3oBaHHs TPYHTOBOIO <CBOJAa no dopMmyaam

(7) u (8)

q — la _ Ro8yz (cla, + b). ;

lﬂ- — hql —l"" lql;

0,25 -57(2,7 +11) | 4 oo
150 ’ ’

"—-"2,2 -} 0,5=217 M,
¢=0,03f=0,03 .5 MIla = 150 kH,m?

a=2,7—

0) H3 YCJOBHS YCTOHYHBOCTH I'DYHTA MeXAY aHKepaMmMH 1o ¢op-

Mydse (9)
150
—= = —— — = 1,40 M.
1/ 8qz o7

IIpuHuMaem a=1,4 M
PacueT ceyeHus ankepos no cdopmyse (10):

Ne=phpga*=2,6-22-10.1,4*=1]2 kH;

7 3

4 RSt'"Nm

== = |,95
‘/ﬂfi’ﬂ ‘/‘ﬂ: 37,5 1,90 em;

Re =375 MIla = 37,5 kH/cm?.
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[Ipunumaem ankep d=2,0 cM,

Pacuer Tomuuubl Habpoisrerona Oe3 apMHpoBaHusa mno ¢op-
myae (11):

— 7.3
— ,3 ___Bqm_ __ Jo-1.4 ‘/""""""""‘"‘“—-—""‘“ =
i 0 5a‘/ Te 1t Roen 0 . 0,6.-0,375.2,45- 103

== (),0585 Mm;:

ngn=-——-—-—-— — —— 5 -——=7,3KH/M2;

7.=0,6; Ry = 2,45 Mlla,

[TpuHuMaeM A, =0 cM.
Pacxon Metraana Ha | M* noBepXHOCTH BhIpaBOTKH

2,7'2,47'1,1_—__ 2
T—3,75 [{FfM .

IHpumep 2.
Wcxonuble nauHbie: npoJser Boipabotku 11 M, BbicoTa ee 7,8 M,

TPYHTH — cjiabbie  MeCyavHKH; [fy==3, CHJIbHOTPEIHHOBAThIe, p==

=2,6 7/M3; knacc Getona B, 2,4, BpeMs BCTynJeHHsi Kpend B padory
I eyt (7,=0,3), auxepnt N, =70 kH, ¢=72°.
Pacuer: narpyskKa Ha aHKEPHYIO Kpelb

by="b -+ 2htg (45*‘-*-— —E-) —1142.78¢g (456 —-—Zf-—) — 13,47 M:

8ezn=Pogh,=1-2,6 - 10.2,24 =050,7 xH/wm?

ANUTENIbHOCTD pabOoThl KPENnH A0 BO3BejleHUs 064e/ikH 5 Mec
1= 1,9; gq:= 1/&qg:n=1,0-50,7 =76 wH/m?
Pacuer yHucna aHKepOB H3 YCJOBHA HeCywlleH Crnoco6HOCTH aHKepa
N, =70 xH no ¢opmyne (10)
Ny=pgh,a*=70=26-10.2,3a% a=1,08wm.

IIpunumaem a=1,05.
Pacyet pauHB aHKepa:

lg=1lyg+ 15 =2,30 + 0,5 = 2,80 m.
Pacyer AuaMerpa aHKepa:

Ng= ﬁf’ Ry =10 = “fa 37,6; d=1,54 cum;

R, =375 MIla= 37,5 kH/cm?.



[IpuHuMaeM aHKep d==16 MM.
Pacuer TosuMub Kpend H3 Habpweiarferona mno dopmyae (11):

e i T e el ey A

he—0.35a j/ — S 035.105 1/ ——2:0
(e {t Rotn 0,6 0,3.2,45-103
= (J,0035 w™;
o popmyae (8)
ng’;:_“f’_g :Mzgjlo kH:

S 3
R, =2,45 Mlla; npunumaem A,=6,0 cm.
Pacxoj merasnna Ha | M? NOBEPXHOCTH BhIpA0GOTKH

2.8 1.58 1 1 — 4.45 kr/m®.
052

[II. [TpuMepn pacuera aHkepHOH U HAOPLI3IrOETOHHOH Kpened B CO-
OTBETCTBHH C N1, 1 HacTOALEro NMPUJIOXKEHHS,

[Tpumep 1.

Mcxonubie pannsie: suipatorka nposerom 11,0 M 1 BhicoTOR 7,8 M,
R, =0,25, npolirena B n3pectHakax fu==0, 1II Kareropuu ycToliuuBO-
CTH, p=2,0 T/M3. Bpemd BCcTynJieHHsa B paboTy KpenH — 2 cyT, NPOL0JI-

KHTEJALHOCTh pabothl KpenH | Mec,  7,=0,38; kaacc 6erona By 2,4,
Kesezoberoutbie ankepul Ny =70 kH, R,,=37,5 kH/cM
Pacuer

) Pacuer Harpy3sxku Ha kpensb 1o n. 3.3 nacroamux BCH:
f,, =0,2.-11,0=22 m; c=0,03-5=0,15 MIla= 150 xkH/m?,

Gy =1:2,2-2,6-10=57,2 xH/m?
2) pacyer mara aHxepoB no gopmyJe (1) HaCcTOAWEro NPHAOKEHIIS

a=22:3: \/ 150 = 1,2 M;
57,2

3) pacyer AJHHH aHKepoB no (opmyJe (2) HacTOsWEro IHpHJo-
A eHH

c,=150+4+70:1,22=199 xH/m? no dbopmyae 4;
60=0,25-97,2 ;: 199==0,07 no dopmyae 3;

[,=(1,2411,0.0,07) : (1—0,07) =2,1 m;
+) pacuer JHaMmeTpa cTepXHs aHKepa

N 4.
d= LA/ /—-——-—-———-——4 O = 1,50 ¢cM;;
1" R.s‘t 3,14 . 37,5

0) pacuer HarpyskH Ha NMOKpbITHe U3 HalpuiarfeToHa no m. 3.4 na-
crositnx BCH:

Goen=12-2,6-10:5=6,3 xH/m?,
3—1410 .




6) pacuer TOJUMHBE! MOKPHITHA MO ¢opMmyde (11) OcHOBHOro Tekcra

i 6,3
h,=0,35-1,2- ‘/-—-—-:-—-—-..-——_o 045 M.
* ’ 0,6-0,38-2450
PesysbTaTel pacueta: MJsi KpelsjeHUA BLipaOOTKH MPHHHMAKOTCH
)ese3obeToHHue aHkepul d==16 MM, aauro# 2,1 M ¢ maroMm 1,2 M co-
BMECTHO C MOKPbITHEM H3 HaOpbi3ar6eToHa TOJUWIHHOH 5 CM; pacxoh Me-
Tajajaa Ha | M? nOBepXHOCTH BeIpabOTKU

—————--—-2’1'1;5;?'1'1 — 2,54 Kkr/m?.

[V. Pacuetr ankepHoOH KpenHd cTeH BbIpabOTOK. |
B nopojax Kpenoctbio f Oosee 4 npH BpicoTe cTeH OoJjee 6,0 M
pacuer aHKePOB BLIMNOJHAETCH

0 HHUMXeCJeIAYIOIleH METo-
IHKE.

1. Onpeneaserca MoJsoxe-
HUE JUHHH CKOJIbXKEHHSA:

a) NPH HAJTHYUH YETKO Bhl-
Pa)KeHHOW CHCTEeMbLI TpPEUIHH,
najaluiix B CTOPOHY Bblpa-
COTKH NOJX YyIJOM f3, IpeBHI-
IWaouHM YroJi BHYTPEHHEro
TPEHHA [0 IJaACTaM @rp, JH-
HHUSl CKOJIbXKEHHSt cOBNagder
C HallpaBJEHHEM  CHCTEMHBI
TPEUIMH H [POXOAHT uepe3
MoJAOWBY BbipaboTKH (B=),

Puc. 2. Pacuernme cxemm geficreus cun  SCIH P<T@rp, HJH NpH HAKJO-
HPpH P4a3pyileHHH CKaJAbHONO MacCHBa B HE IIJACTOB B CTOPOHY MacCcCH-

CreHe BbIPabOTKH. Ba WJIH NIPH OTCYTCTBHH YETKO
BbIpQXXE€HHOH CHCTEMBI Tpe-

HIIHH, pa3pylleHHe MaccHBa MOKeT IPOH3O0HTH 1O JIMHHH CKOJbXKeHHs,
Npoxoisiilei oT MOAOWBLI BHIPAOOTKH (pacuyeTHas cxeMa @, pHC. 2)

__groy Bu.
0=45"1 2,

6) npH HAaAHYHU KOHTAKTHBIX TPELLHH, cOPOCOB H HHBIX MJIOCKOCTEH
ocsaabiieHds MaccHBa, 3aNOJIHEHHbIX CJa00UEMEHTHPYIOUIHM COCTABOM
M NOACEKAaKWHX MacCHB B cTeHe BbIpabOTKH, paspyllieHHe MOXKeT Ipo-
H30MTH MO 3THM TpellHHAaM He3aBHCHMO OT HX INOJOXeHHSA [0 BbICOTE
CTeHbl (pacuerHas cxema 6, pHC. 2).

2. PaccuuTpiBaercsl BeJHYHHA AeHCTBYIOLIHX CHJI.

Chasuratowas cHaa I, ACACTBYIOUAS HA HEYCTOHUHUBLIK TOPOAHBIH
0JI0K B IJIOCKOCTH CKOJbIKEHHS, onpenenasercs no gopmyJe

T=(U+ P)k; — Co— Nk, (9)
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1h B~
rie G — BeC NpPH3Mbl CHON3alOWET0 MacCHBa U == ——— NPH 32> %y,

9tg B
0=§; B OoCTaJbHLIX CJAYYaAX B=45°+%"-, FIE @y— YTON BHYTPEHHErC

TPEHUS 110 NOPOJHOMY MACCHBY, rpai.; y=pg;

Ry=1,3sinbh—cos 0 tg s,

. (6)
Ry =cos ) 4 tg o, sin b

Po— YroJl TpeHlsT MO MNJOCKOCTH CKOJBXEHHs, rpaln. npn 0=
Qo==@+p; P — NPUIPYy3Ka HA MPH3IMY CIOJ3AHHS

_ r [)}2 )
p— kR, (b 2hgclg, 1} o g ; (7)

k, — c¢M. Taba. 2 ocHoBHOTO TekeTa; Co — CHJIIA CUEINIeNHs 0 NJOCKO-
CTH CKOJIbIKEHHH

0,7¢h
sin 0

C{]:

¢, — cuernyenue, Nyo— pacnop GeToHHoro csoaa; npH paBHOMEPHO pac-
[PeLeNIeHHOH HanpysKke g,z H HAIPY3Ke OT COOCTBEHHOrO Beca g

_______(ng‘l‘g)m 8
Now Bt B0 ®)

[Ipd nanunyuy B MaccHBe CHCTeMbl caadocueMenTHpoBaHNLIX TPe-

LWITH MOXKeT OblTb OTPBIB HeyCTOHYHBHLIX OJIOKOB (pacueTHas cxema o).
B atom cayuae

T = Gk, — C,. (9)

3. I'lpons3BojiuTesl pacyer aHKepoBs.

Ipn T<C0 pacuerubix akepos ne tpedyerca. [lapaMmerpnl ankep-
HOH Kperil OCTaTCA TeMil e, UTO Il B CBO/LE.

[Tpr T>>0 HeoOxonHMa NOCTAaHOBKA pacueTHHIX aHKEPOB.
KoJsiyec¢TBO HeHanPsMKEeHHbIX aliKepos

R e (10)
N,(cos p 4+ &, sin p)

rle p — yroj HakK/oHA aHKGPOB K IJIOCKOCTH CKOJIbXKeHIsl, rpal.

b= 0,6
R}'

a — liar agkKepoB No AJile BupaboTkH; N, — yclHJiHe B aHKepe.

4. Onpejensietcsl AjHa alnkepos H3 YCJAOBHS 3araydaeHisi aHkepa
3a MJOCKOCTb CKOJBIKEHHS Ha Al,;, M.

3* 3o



Al, — npueuMaercd HauOoJbliee W3 PACCIUTAHHEIX MO YCJAOBHAM CO-
NPOTHBJEHHS CIABHTY IO KOHTaKTaM
0,4 N,
0,4 N
pacTBOp — Mopoja Al,= ——2-70,6 m;
dC Rnc
Rps, Ruc — pacueTHble CONPOTHBJEHHH CABHUIY N0 KOHTaKTaM pacT-
BOD — aHKep H PAaCTBO) — Hopoja; d,— AHameTp aukepa; d,— RHa-
METp MIypa.

pPacTBOp — aHKep Al,= >0,6 M, (11)

[Tpunoxkenue 3
PexoMeHayemoe

[Ipumep pacvera KpenH W3 apmokapkacon. [IpuMep KOHCTPYKUHH.

I. Pacuer npocTpaHCTBEHHOr0 apMOKapkaca BpPeMEHHOH KpenH OT-

BoasAulero TydHens )Kuusaau I'3C,

. Pacyer paMmul.
Pacyer paMbl B COOTBETCTBHH C pPacuyeTHOH CXEMOH, MpHBELEHHOI]

Ha pHuc. 1, BeinosHAeTcd no nporpaMme TKIA uau Apyrofi ana oruyHoit

732= 60k 2
PRG-I M‘

<
=
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Puc. 1. Ceuenne oTsoasmero TyHseas JKnupain 13C,
Harpyskau.
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IporpaMme ¢ y4e€TOM QTIOpa NOpojiH. Pe3ysibraTh pacueTa BPEMEHHOS
kpenu Oesnanoproro tynHenas JKuuaaun I'2C (Bapuant K-10) npiiBe-
IEH HA PHC. 2.

BAPUAHT K-I0

Mk Hm (10m) 72,1 Nk H (1¢)
(721} 884
2 AL T T~834) #16
3 2(1'1,',1‘5)
18 6 (186L 7 <a) (3.28)(4.0 3NN 44,5

% 1597338 430 NN 4)
395(3 % ‘ (86,4
' g | 5N \#%,61
(19

40,9 ,16)
(1397 el
13 8 | (1872
g N(50) 18,0 ¢
aH(93) 189 l d
10 H(447) 14,7 1| a2
19 74) 74 iy |Uare
12
Puc. 2. PesyabraTel pacyera, ?;x=4§' 5 -kH/m?

2. Pacuer nosacos Kapkaca.
51 BepxHENo nosica — B TO4YKe |

M' = 42,89 xHwm: N'= — 721 kH,

Il HHXKHero mofca — B TOUKe 6

M"= —409 xHmv;  N"= — 171,56 kH.
YcHaus B nosicax apmodepmu no dopmyne (12):
Npp = 1—2—[- -+ %I- ;
Nyp = ﬁ R Eli -

2 hy -



Tonmuna o6zenxu i, =40 cv, 3aWHTHBIT cJI0fl 5 cM!
o=/, —10==40—10=30 cM=0,3 M:

72,1 42,89

Npp=——"— — == — 36,1 — 143 = — 179,1 xH;
2 0,3
N,,,,=_.‘-7_‘2'-"39_1::5?_=_85,3—-136,3=_—-_222,1 kH,

[Thomanb cedeyus mnosicos coraacwo m. 5.3 CHuIl [1-23-81 nnsa
LEHTPAJbHO CAATHIX 3JEMEHTOB omnpeaenserca no Qopmyae (14) us
pacuetra Ha YCTOMYHBOCTH

A =— N 1n Tlc

F
npetie—
¥

Ry Yc Pe

rie ¢, — Koadopuuuent npoaonsHoro usruda, 1, v,,=1; 1. — Ko3pdu-

UHEHT YCJOBHIl paGoThl 3JI@MEHTOB CTaJbHBIX KOHCTPYKUHIT no Tabua. 6
CHulT 11-23-81.

3aflaeTcsa nNpeABapuTeNbHO THOKOCTD A=25

<, =0,852 (taba. 12 ¢tp. 77 CHull 11-23-81);

R,=1375,0 MI1a=37,5 kH/cM? (apmaTtypa knacca A-III),

Am o 22I0 10 gag g

~ 0.95.0,852-37,5 25,56
[IpHHiiMaeM ceyeHHe NOACOB apMOodepMHbl:
2@25 A'IIL Aan:—r AHH =9,82 C'Mg.

OnpenesieHHe TeOMETPHUECKHX XapaKTePHUCTHK,
CeueHHe NOSACOB.

IJ,:[]a-i—A(—g-— "‘29)2]2;

I,= (23,84 +9,82.13,75%) 2 = 3720 cm*.




Pajuycsl HHepUUH:

3 84 _
Fog =T, = A1 ‘/ 5 82 = 0,625 cMm;
/ 3720
ry, =Try = l/ Sa 13,76 ¢M.

CeyeHue apModepMbl B LEJNOM
[, =2.9,82.13,756¢=3720 c™m*,

3720
rx —_— - —— 13,7 CM¢
2.-9,82
J. Pacuer 3n1eMeHTOB CORMHHHTENBHOI pEeILIeTKH.
MakcumaJgbHas nonepeyiias cuja paBHa

MI“ MIV

L ]
e, ek S ey

ho
BT 9 M=-+15,88 xkHm; B T. 8. M=—1865 kHM; 7=0,7 M;

_ 15,88 (—18,65) _ _ 403 4},
0,7

PacKocH paccyuThIBaeM Ha NMONEPEUHYIO CHAY.
¥YroJj Mexay OCAMH IOSICOB H PACKOCOB:

o ==arctg (-—?-{1-) =

n

!

Q- 4 93KH

S
= arc tg (27,5/11,5) = arc tg 2,3913; il
a = 67°18" " sina =10,9225,

Ycuiie B pacKOoce IPH HAJHYUH pelleTKH B ABYX NJOCKOCTAX MO
opmyJe (13):

P 2sina 2.0,9225.1000 ’
['eoMeTpHYeckasi AJHHA pacKoca
h 27,5
[, — 0 = — = 29 8 ¢cM,
P sin a 0,9225 ‘

3anabasch KO3(Q(pHUHEHTOM NPOAOJBLHOTO H3rHb6a ¢=0,7, Haxo1uM
gaowanb C)XXaToro packoca

N 26,72 926,72 2.
= ——————— == —— = ],07 cM
Ye¢R, 0,95.0,7.37,50 25,0

A, =
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Ry= 375 Mlla = °70 1000 37,5 kH/emé.
100 100

NpunnMaem D 14 A-I11, A;=1,539 cm2.

PacueTHas AnHH4 packoca B coorBercrBu ¢ Taba, 11, CHnull
11-23-81 I;, =l ,; n==0,8; !;,=0,8-29,8-—-—-=23,8 CM, F,~— PajiHyC HHep-
il ceyeHHsl packoca r,=—0,20d=0,25-1,4=0,35 cM.

['u6xocTh packoca:

he= === ——— = 68,
I 0,35
¢=0,623 (tabxn. 72, CHull 11-23-81)
3 = 26,72 - = 29,4 < 37,5 kH/cm=.

©0,95.0,623. 1,539

Ycaosie co0arolaercs.
4. TIpoBepka YCTOHUHBOCTH TOACOB apModepMbl,

YTounegHoe 3HayeHHEe TPOAOJbHOIO

YCHJIHA AJisl Mofca:

" N" Mll
Al I M= = =

. =16 09 o345 «H
o 2 0,275 ’ '

I'H6KOCTE B NJIOCKOCTH apMO(depMBbl

) r.t'l=0:65;

) = n
¥
[, — pacueTnas ajauua nosca; [,==30 cM —reomerpHueckas MJIHIY

nosica MexAy y3JaMH;, B, — Ko3pduudeur, npunumaembli no rada. 13
CHull [1-23-81;

iy 0,064

UpH '};"= W == ]0; = 1,14,
[5=230-114=342 cm;
)= *§4'2 $54,72;
0,625

T == 0,798, m=0_9.
Haupsxeunue

e Y VLU = 2 2
s 60 79 0 82 33,16 xH/cm= < 37,50 kH/eMm?

40



YeaoBue cobitoaaercs.
- o {
'u6KoeTh H3 NJAOCKOCTH NeNCTBlSI MOMenTa A== .

=
y
e l},-:-=506 CM — pacueTHasd AJNHHa apKH;
ry=13,76 cM;  h=—20 —36,77; »=0,804;
13,76

234,5 “
I R — __ 3 s
90,804 .9, 82 29’68 < R}' 4,0 HH/CM

g = ——

BepxHHH nosc.
N 72,1 42,19

= . fe _ = — 19! H.
Bt ; 0 275 192,1 x

Tax xak ycHJHe B BepXHeM I[ofCe MeHblIe, ueM B HHXKHEM, Npo-
BEPKY VCTOHUYHMBOCTH HE IPOH3BOJAHM. B BepxHem nosce OCTaBJgeM
npuusitoe ceuenve 2 & 25 A-111. VcroifiunBoCTs noscoB obecneuena.

5. IlpoBepka yCTOKYUBOCTH CTOUKKA ¥ apKH apMOpepMbl Kak €IHHO-
ro COCTABIIOr0 CTEPHKNA B NJOCKOCTH HLEUCTBUST MOMEHTA.

Y CTOHYHBOCTh BHEIEHTPEHHO CXAaTbiX 3JeMEeHTOB INOCTOANHOTO Ce-
GEHHs B NJAOCKOCTH JelcTBHSI MoMeHTa npoBepsieM 1o (opmyae (14):

n e NV :
__T___:?”A.___ < Rch* Tn Y1e= 1.

OnpenessieM THOKOCThL CTEPXHSI OTHOCHTENbHO CBOOONHOH OCH Xx—JX,
Pacuernas aauna ctolkn [ p==p/;

rhe /,;— pacuernasi AJWHa CTOMHKH, [/ — reoMerpHyeckas AJIHHA CTOM-

KH, U ~— KO3(QMdHUHEHT, NPUHHMAaeMblll AJS CTOMKH KpenH paBHBIM 1.
[TpuBelenHasi rubkocTb onpeteasiercs no dopMmyne s CceyeHHI

¢ AByMsA ¢BOOOAHBIMH ocsiMu (eM. 1. 5.6 CHull 11-23-81, a Taxkxke mno

[1. B. BacuaseBy «Metanjinueckie KOHCTPYKUHMHU», H3A. 1968 r.,
cTp. 184).

minli®, L i~

v/ s At
hap== ]’ : +A(Ap1 Apa) '

rie A — naoiajfb cedeHHs BCero COCTaBHOTO  CTePXKHA  (6pYTTO);
A=4.4909=19,64 cM?; A — nanboabiiag THOKOCTH BCEro CTEPKHA;
H Apt, Apz — IJIOUIAJIH CceYeHHs  packocoB; Ap=Ap =2.1,039=
=3,09 cM2; £, u Ry — Ko3pdHuHenTbl, NpHHHMAaeMbie B 3aBUCHMOCTH
OT yria HAaKJ/JOHA pacKocoB pewleTkH; a=67°18" ky=ky=27 (cM.

cTp. 184 B BplllleyKa3aHHOM UCTOUYHHKE),

27 27
l — 5 2 e — —_—
" ]/ 4,792 + 19,64 ( =+ 3109) 56.98.
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YenosHo npusejennas rMOKOCTL CTEPIKHS:

340
""—)‘np \/-———*.-—..'—5698 l/ 200=0-Dr-—229

OnpefensieM OTHOCHTRJNbHBIH 3SKCUEHTPHCHTET AAd KOMOHHAUMH
YCHJIH, Bbi3bIBAOLIIX HaHboJbluee ¢ikaTHe (B TOYKE 7):

M_ Ay _ 13,77.100 19,64-13,76 __

— 0,0,
N I, 16,724 3720

Haa npoBepKH YCTOAYHBOCTH BHELEHTPEHHO CXKATHIX CKBO3HEIX
CTep:KHeHd B NJOCKOCTH JeHCTBHS MOMeHTa NpH hyp==2,29 U m, =0,0
QnpeneisieM (F'B“ no raba. 74 CHull 11-23-81.

o31==0,499, o= 17,07 < 87,50 kH/cm?.

0,499.19,64

YCcTOUHBOCTh CTOHKH KaK eAHHOr0 CTepXHS B IJIOCKOCTH AeficT-
BUA MOMeHTa obecrieyeHa.
IIpoBepka yCTOHUHBOCTH apKH.

CBO6OAHAS AJMHHA apKH YCJOBHO NPHHATA No dopmyJae

y
pK =
'P’ 3
M3 YCJOBMHSI paBeHCTBA KPHTHUECKHX CHJA IAas  DHJAepoBa CTepPXKHS
2. .
z :':'1 H HOJIYOKPYXHOI apKH le , TIJer— paauyc apkH,
3,14 |
Lapx == 7 . 279 =506 cwm;
A= lax . 506 __g58.
7y 13,76
Ayp = "/).2 -+ A(—El- -———) ]/ 36,8 4 263,07 =
Ap Aps

=1 1617,8 = 40,22 ;

r-_-_

hap=hap |/ & =40,22.0,0402 = 1,62;

ip
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OTHOCHTeJBHBIH SKCUeHTpHCcHTeT npH M==42,89 xHm u N=72,1 xH;
M Ay _ 42,89-100:19,64-13,76 __ o4,

eyl oL R S S A ——.

* NI, 72,1-3720

N 72, 10 5
n“""‘"" . e . W— ' A—— 3 . ""
0,18 o= — =t — 90,37 < 37,50 KH/o

N
YeTo#YUBOCTh apku no ¢opmyse (16) T-E-—U"A < R, 7, M3 MJIOCKO-

CTH AeHCTBHH MOMEHTa He nposepsieM, T. K. JKecTkoCth [ .=/,.

6. TlpoBepka npouHOCTH apmodepMbl.
[IpoBepka mpoOUHOCTH MPOH3BOAUTCA no popmyae (15)

N A\LS M
( Tn Vic ) 4 {n {lc Vi <1,
An Ry e Cy WA"H min Rch

rae N, M, ~— abconoTHbie 3HAa4eHHs  COOTBETCTBEHHO  NPOAOCJBLHOMN
CHJB H H3rnbamuero MoMeHnTa npu Haubosee HeONaronpHATHOM HX
COYeTaHHH.

Ve =0,95 cormacno rabaunuwt 6 CHull 11-23-81; R,==37,00 xH/cm?

C, COrJMacHO HPHJOXKEHHS O NpUHAT paBHLM — 1,26; Ap,— miowaib
CEeYEHHS HeTTO;

4 © 25 A-IIl; An =19,64 cm? R =37,50 kH/cMm2
3nayenus N 1 M npu mare a=14 M.

N=-—240,2 kH, M=—57,3 xHu, I, =3720 cu*

3720 .
Winmin= Wy, = TR 248 ¢M® — MHHHMAJBHHA MOMEHT CONpO-

THBJISHHSA HETTO:

( 240,20 )115+ 57,3
19,64 - 37,5.0,95 1,26.248-37,5.0,95

II. IlpuMep KOHCTPYKUHH KpenH M3 apMOKapKacoB TPHBedeR 1a
DHC. 3.

= 0,714 < 1.

[Mpunoxenue 4
PexoMenayemoe

MMpumepnl pacyera apouHol kpenu. IlpuMep KOHCTPYKIHK.
HTpumep 1

Pacuer BpeMenHO!l paMHOi KpemH.

PacueTnsle nandpie: KO3¢pQHUIHEHTH KpenoctH rpyHra fy =1,5,
NJAOTHOCTb NOPOAB p==2,2 T/M3, KaXKYIWHACA YroJ BHYTPEHHEro Tpe-
HUsl ¢==60", mnponer Buipaborkn b==5,3 M, BbicoTa BHPaGOTKI

h=4,45 M, HOpMaTHBHOe JapjeHue Ha rpyHr R,==0,5 MIla. Cpoxk
cAYKObl Kpend Lo 5 Mec., kO3 duudeHr 1 ==1,5.
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ol og | g7

Puc., 1. PacueTrnas cxeMma

Bricota cBofa ofOpyuienusi no gopmyJe (3)

0,56 4 htg (45" — -g-)
I W

1
’ fu

- 2,664+ 4,45-1g15°
b= 2= = =251 W,

1. Onpenenenne pacCTOAHHA MEXN1Y OCAMH paM Kpell.
Toamuua 3aTsAXKKH NPHHUMaeTcHd paBHol A==0 cM. PaBHOMepHO

pacnpele/ieHHAA HArpy3Ka, AEGHCTBYIOULAH Ha TOJOCY 3aTSAXKKH HIHPH-
HOH bn==1,0 M, paBHa no ¢gopmyae (1)

2= B0 gl =15.07.22.10.251 = 58,2 xH/m?;

g2l _S_M— _
8 8qz ’
anst nepea R=11,0 MIla; MOMEHT CONPOTHBACHHS 3aTAXKKkH W=

boh?

6
JIASL YUCJOBBIE 3HAYEHHS B QOPMYTY MOMEHTA CONPOTHBJAECHHUS, NOJYYHM

M=

y lz — paCCTOHIH'He Me)‘l{,ﬂ.y OCAMH l'J.f.‘lIMI:II l2= l/

, IPH y¢TaHOBKe 3aTHAXKH BennowHylo b,= 100 cm. [Toacras-

W — 10‘; > —416.66 cM®.

[Tpefenbubii H3rHbalOWHH MOMEHT OT PaBHOMEPHO pacnpeaeseH-
HOM HATPY3KH, AEHCTBYIOLIEH 1ia 3aTsiXKKY, paBeH

45



PaccTosinue Mexay paMaMH PaBHO

[MTpunumaem [,=0,75 m.
2. OnpenenedHue y3JOBHIX HArpys3oK.
Onpegesiende TFOPH3OHTAJABHOH HArpy3kH oOT TOPHOro [AaBJeillsd

Gqn =08 (b, +05m)1g" (45°— L)
Zoxn=2,2-10(2,5140,5-4,45) tg? 15°=7,48 xH/m;

gox="T7,48-12=9 kH/m2;
b,_-:-‘-fl: 0.84 M:  b,=— -‘ﬂ’;‘*% — 1,82 M.

OnpeaenseM y3JIOBbe CHJAB OT PaBHOMEDPHO paclpeleNeHHOR Ha-
rpy3KH, ACHCTBYIOLLEH Ha paMmy

g2==gg, - 0, ="58,2.0,75 =43,5 kH/m;
Py = g.-0,=43,5-1,82=79,0 xH;

P, =g, -b,=43,5.0,84 = 36,8 kH;
T1=0,75'9'O,84ﬁ 5,7 KH; T2=0,75 92,22= 15,0 I{H;

13=0,75-9-1,39=9,4 kH.

YCHAHA B 3JeMeHTaxX Kpend onpeaedseM rpadHyecKH MOyTeM Mo-

CTPOEHHS CHJAOBOrO MHOPOYrONbHHKa (puc. 1):
N1=-—-83,5 KH; Ngz-—-l]-g KH; N3=——140 K,

Cuaa R=65 xH unanpasjena no 6uccexrpuce < cbm.

3. [IpoBepka BepxHsKa:

a) Ha YCTOHYHBOCTL B IIJIOCKOCTH JeicTBHR H3rn6aloilero Mo-
menra. N;==83,5 xkH, asyraBp | 18, A=23,4 cM?, W =143 cm?,
i==17,42 cM, o gopmyne (14)

N
————-——T"?Z‘; < Ry¥,

rie g, —onpeaeiserca no tabn. 74 CHull 11-23-81 B 3aBicumocTH

OT I'MOKOCTH CTE€PIKHA I I[PHBELEHHOI0 3KCUEHTpUcHTeTa (M — OTHO-
CHTEeJbHBIM 3IKCHEHTPHCHTET, 1) — KOIQ(PHUUSHT BJHAHHA QOPMBEI)

T=Cw
I 1.96
M, 20,8 23,4
e = — = —— = (,20 M, m= 25 ——=141:
N, 83,5 143 '



o= 2 ‘/E_=ﬁ l/ = = 1,96 - 0,0316 = 0,835,
{ 7,42 2,1

= (1,7 —0,1m) — 0,02(5 — m)= (1,70 — 0,1-4,1) —
— 0,02 (5 — 4,1) = 1,33;
m, = mvn=4,1.1,33 = 5,45 no ta6n. 74 CHuII 11-23-81; ¢, = 0,244;

1-83,5-10¢
i —— L] ﬂ_l_'_._. 4 5
Wl =1 sorse oy = 146 <210 - 0,95 = 200 MTla;

R, = 210 Mlla; y,= 0,95 no radu. 6 CHull 11-23-81;
6) Ha npouyHoCTb Mo Gopmyse (1)
( Yn Y1e N ) _{_Tn‘mM
Apn Ry vc WmRy e
rae We,=12 W, = 12143 = 171 c™M¥

. D
( 83,5100 \15 20,8105 egr o1
23,4-210-0,95 171.210.0,95

1. PacuyeT cTOHKH.

a) INpoBepKa YCTOHUHBOCTH CTOHKH B IJIOCKOCTH paMbl 110 TEM M€
dropMynam.
Ns=14,0 kH; I 18; A=23,4 cm?; W =143 om?; i=7,42 cwm;

1nTic NV %R}r‘fﬂ l=lj,l[“ e == 1, l=2,78 M.

\\lr

e A
7 .
M=5E[— ; gq. = 9 Kb /M; M= 28 . — 8,70 kH;Mm:
e—*-:--iq-/f—-::g75~—-62 CM; nz=e-i1—:6,2-23’4 == ],0;
N 140 W 143

= — - 0,0316 = 1,18;

n=(1,79—-0,1-10) — 0,02 (5 — 1,0):1,0 = 1,66;
My = nLn== |,..]1'663 I,GG;
%, = 0,48 (raba. 74 CHnll 11-23-81);

1401007
0 48, 23 1. 103 == 125 MTla < < 200 -—-O 05.210MTIla ---—R a

0) npoBepKa Ha npoquoc"rb CTOHKH B NMJOCKOCTH DaMbl

N M,
(Tnth )2+ Tn 1ic <1

A Ry {c W n Ry Tc
( 140. 1002 )%__ 81510 _ 0 450 .
23,4.200- 103 171.200- 108 '
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B) npoBepKa YCTOHYHBOCTH CTOHKH M3 NJOCKOCTH paMel. [ 18,

[, =188 cm. llpoussoauM packpenJienue B cepelHHe BLICOTHI HJ/H
05eTOHHPOBKY KoJaoHHbl {==1,39 M~ 140 cm:

n e N . A= b= 130 78,
» A < Ry iy 1,88 ’
¢=0,75 (ta6n. 72 CHull 11-23-81);
140- 1002

— = 8],0 MIla < 200;
0,75.23,4. 10

r) npoBepka Ha NPOYHOCTH H3 NJAOCKOCTH paMbl YJAOBJETBOpseTCH
YCJOBHEM

a e = <200,

0. Pacuer onopHO# NUHTHI
a) ompene/IeHHE PA3MeDOB NJHTHI;

N3=140 kH; R=0,5 MIla; Aq,z-% == 34{;'12?‘ = 26800 cm-,

1Ol OMOPHYIO TIJHTY KNAadeTCs AePeBSHHBIH JieXKeHb;
6) npoBepKa ONOPHOH NJHTB HA CABHT:

I'3=9,4, f==0,65 (f; — ko3¢ uIHEeHT TpeHHA MeTajja T0 JLepeBy B
COCTOSIHHH NOKOS ) ;

N ft =Ty, 140.0,65=91 kH>9,4 kH.
[Io pacuetry pacnopki Mex1y CTOHKaAMH paMbl He Tpelyercs.

Ilpumep 2
Pacuer aposrotl kpenu 2udporexHu4ecKozo TYRHEAR

T,
K PR

o

<

5 4
4_5’, 1J
¥ . ¢ { ¥ 1.1 s 1

Y5
b
- |y SN
vl 8
...
10 ’

876

‘f‘

Puc. 2. PacuyeTHasi cxema,
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Tabauyga |
XapakTepPHCTHKA NOPOAL NO y4acTKaM

YyacTkH

XapaxTepucTHKa INOPOJLK] e e : —

Ne | ' Ne 3 IHPHIIOP | &Jlb-
| HL i
KospduuueHT Kpenocrd, fu . 3 2 2
KoshbuuueHT YASHLHOro OTNOpa Ku, H/CM3 2000 1000 0

Kaxywuifcs yroa BHyTpEHHero TPEH I,

rpajy . : Coe e 75 . 70 70
[TnorHocTb HOpDﬂ.hI TIM3 e e e 2.5 2,3 2.3

L il

CraTiiyeCKHH pacCueT apoyHoil Kpemil TPOH3BOJMHTCH 1Mo 0OIHOI N3
nporpaMM AJs pacuera KOUCTPYKUHH ¢ OMdIIOCTOPOHHHMH  CBA3SIMIIL.
PacyeTHas cxeMma [pHBejgeHa Ha piuc. 2. PacueT BLIOAHAETCS MO NPO-
rpamme TKIA uan ApyruM anaJorHUHBIM nporpaMMam. B pes3vib-
TaTe pacyeTa ONPEeAENsIIOTCS 1iopMalibHble CHJBI H H3rndatoliHe Mo-
MEIITb! B KOHCTPYKLUHH OT ACHCTBYIOULHX HACPY30K: COOCTBEHHOIO Beca
H TOPHOTO JaBJIeHHs NPH y4YeTe OTHopa FPYHTA.

B xauyectBe pacueTnoro AJd BpeMeHHOH KpelH MpHHHMAaeM [BY-
TaBp Ne 30.

l. Onpenenente Harpy3oK Ha Kpelb.
CoGCTBEHHBIEE BEC 3aTsIKKH U CTAJblbiX KOHCTPYKUUH TIPHHK-

vaem 2,00 kH/M? kosdduunedT HanexHocTH no nanpyskam f,=1,2.
PacueT Harpy3kH OT TOPHOTO (aBJGHIIH = L.
I yuacrox 0=8,5 m; h=06,6 M; p,=2,b Tc/M3; ©@=T75° Ju=23.

b,=0b+2h tg (45”—-—“’-~) = 8,56+ 2-6,6-tg (450_ " ):

2 2
= 10,24 M:
!J, 10,24
= —f == == | 7] M;
g Of 2.3

Zozn = hgpa € == 1,71 - 2,510 =44 «H/m?;
Eqsn= P& (hfi + 0,0 4) tg? (450——;:') -

=2,0-10 (1,71 4 0,5:6,6) tg*73° = 2,2 wH/m?;
2 Yy4acTOK ¥ KOHUEBOH ydacTok b=8,50M; h=66M; p,=2,3 To/M5%;
p=70" [==2
b,=~ 8,0 + 2-6,6 g (45“"-— -z-gi-) = 10,82 wm;

fi =191-§-?-:2,7 M;
2.2

4—1410 49



goon=2,7-2,3.10=62 xkH/m?;
8qen=2,3-10(2,740,5.6,6)0,1762=4,3 kH/M2

2. Onpenenenue Ko3(pPHIIEHTa yAeJbHOIo OTHOpa.

I yyacTok
Ko 100 Be 2000-100-1.0,235
T e T em——— e e, T 4 3 — 4' 04T 3.
Kp 5.5 T 114 H/cwm 1,141 C/M5;
. 135+25 _ 0235
100

[Ipeanonaraercs ob6eroHupoBanne pam f=1.

[Tog martamu croek K
K, =l K, Hfem® = 2000 Hjcum?® =
1,34 (1 — vy) by

= 2,0-10° T¢/M°5.

3. PacyeTuble JTaHHBIE.

[IpuBoastcs B cucteme MKICC, tak xaxk Bce mponpaMMbl pa6o-
TalT TOJAbKO B 3TOH cHcTeMe (raba. 2).

Tabaupga 2

K., K, K : g : g :

M ydacrka £ H/‘?Ma chxh% rc/ﬂﬂ TC{}ilg TCC}::IE
| |

| 3 2000 (1,14 10%) | (2. 10%) (4,4) (0,22)

2 2 1000 (0,57 104 | (1. 10°) (0,2) (0,43)

MPHIOpPTaNbHb 0 0 I 0 1(1-105) 6,2) | (0,43)

PesyabTaTbl cTaTHYECKHX pacyeroB NpUBEeReHH Ha cTp. dl.
4. OnpenesieHHe Ulara Kpenu M3 pacyera Ha NMPOYHQCTL 110 POpPMY-

ae (19), Y.1,.=1i

1,5

N ’ M
( Ay Ry Tc) cxWiRy e =

A,=46,5 cm?;, W =472 cM®, R, =250 Mlla; 7,=0,95 no npunoxe:
amio 5 CHull 11-23-81; ¢, = 1,07 npu 2 =1;

w

l == 0,9' 10_-5', :

-y
— ———e == (,830+ 10
An Ry 1¢ Cx Wy RyYe
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R

—0.939440—03
—0.177270—02
—0.147470—02
—(0.104700—02
—0.571840—03
—(.126190—03
0.061470 00
0.109650 01
0.763390 Q0
0.390430 00
0.196980 02

R

—0.119100—02
—0.227010—02
—0.195060—02
—0.147560—02
—0.916120—03
—0.343730—03
0.197700 Q0
0.859700 Q0
0.603560 (0
0310710 00
0.274500 02

R

—(0.210690—08
—0.401300—08
—0.344000—08
—0.258880—083
—0.158860—08
—0.570130—09
0.490940—06
0.169460—05
0.120160—05
0.621970—06
0.274440—02

PE3YJIBTATBI PACYETA

Pasmeprocts 7¢ 4 M

yyacToK Ne |

N

0.610270
0.803460
0.113630

0.150850

0.180590

0.193050

0.191940
0.193380

0.194820
0.196260

0.0

Of
01
02
02
02
02
02
02
02
02

yyacTok Ne 2

N

0.843670
0.111530
0.158550
0.211190
0.253380
0.271390
0.269460
0.270900
0.272340
0.273780
0.0

NPUNOPTaJbHblH

N

(0.787260
0.136260
0.154040
0.207740
0.251240
(0.270700
0.269400
0.270840
0.272280
0.273720
0.0

01
02
02
02
02
02
(2
02
02
02

Y4acTOK

01
02
02
02
02
02
(2
02
(2
02

M

0.966760 01
0.796670 0Ol
0.332350 0l
—0.262140 01
—0.763700 0l
—0.953130 0l
—0.676430 0l
—0.417330 0Ol
—0.231930 0l
—0.100250 0]
0.817550—03

M

0.143240 02
0.11849C 02
0.512750 Q1
—{(0.353210 (]
—0.109940 02
—0.141810 02
—0.10936C 02
—~0.735470 @l
—0.444440 0l
—0.205120 01
0.651930—03

M

0.151540 (2
0.125980 02
0.563770 01
—0.340150 Q!
—0.1135680 02
—0.151190 (2
—0.124890 (2

—-0.913410 0l
—0.593440 01

—0.288940 01
0.745440—03

ol



PeayneTaThl pacueroB npHBeldeHu B Taldda. 3.
Tabnuua 3

I
Ne M, N, M _ N L9} wWar paM a,
Hada yuacrxos I TOYKH kHu xH cJWny Te ( ARyl ) M
NSRS U S RS SRS
I |
l 96,7 —01,1 0,81 0,017 1,15
l 6 95,3 —193,1 { 0,795 0,072 1,20
7 67,6 —1919 0,565 0,0715 a>1,20
1 143,2 —84.4 1,20 0,021 0,80
2 6 141,8 —271,4 1,18 0,121 0,8
7 109,4 —269,5 0,915 0,117 a>0,8
l 151,5 —78,7 1,26 0,019 1 0,78
OpHNOPTANbHR 6 151,2 —270,7 126 0,121 0,74
7 124,9 —269,4 1,04 0,117 ' a>0,74

5. Onpepnenenne 1ara paM H3 pacyera Ha YCTOHUHBOCTbL B TLIO-
CKOCTH HeHCTBHS H3rubarwuiero MoMeHTa no @opmynae (14) npH

Tn Y, =1:

Na Ry Yo 9e A
R C UNH Q= 2 1e 1
ch> o A Y ’

rie ¢, —Koabduuuent npoaonsHoro uarnba. Onpepensercs Mo
raba. 74 npuaoxenusa 6 CHull 11-23-81 B 3aBHcUMOCTH OT npHBeLeH-

HOH THOKOCTH (A) W NPHBEAGHHOI'O IKCLEHTDUCHTETA (Migf):

Y=/ Xy,

E
,::-[__=__-‘TCT_—= ﬂ'4|3_—____61’
« VYV 3 12,3V 3

— 250
N == e =9
ol 2.1.10% L

Myr==nm, rie 1 — KoapGUUHEHT BAHAHHA QopMH ceuenHsa. Oipele-
aserca no tabua. 73 npuia. 6 CHull 11-23-81 B 3aBHCHMOCTH OT m U OT

A; 13,5105

A 151057
Ao 30:0,65
m=gi$gw=g,853‘
W, 472

PesynbTaThl pacuyera npuBefeHbl B TabJ. 4.
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Ne yuacrxa

[Iprnoprans-
HbIH

Ne TOYKH

96,7
95,3

67,6

—61,1
—193,1

—191,9

143,2
1418

109,4

151,5
151,2

124.9

—84,4
—271,4

—269,5

—78,1
—270,7

—269,4

1,08
0,495

0,352

1,7
0,022

0,405

1,92
0,501

0,464

15,6
4,88

3,47

16,7
5,15

4,0

18,9
9,0

4,56

7 ™ ef ?,

1,25 19,5 0,067
1,256 6.13 0,168
1376 | 478 [ 0212
1,25 20,8 0,067
1,25 6.44 0,182
1,308 5,29 0213
1,25 23.6 0.065
1,25 6,86 0.176
1,176 5,37 0214

[ar pawu, TIpHHATHH
IIar PaM,

a M

a M
1,21
0,97 0,95
1,225
0,885
0,745 0,75
0,875
0,92
0,725 0,70
0,88

Tatanuua 4




6. Pacyer paccTOssHHSI MEXAY PaCIOpPKaMH.
Pacuer pacCcTOSIHUS MeXJy pPacnopkaMH NPOU3BOAUTCS H3 YCAO-
BHSI NONYCTHMOH TIOKOCTH H3 NJAOCKOCTH HEHCTBHst ciiJ. Pacuer BuI-

noansnercs no opmyae (16):

Na R Ac
<Ryts (=095 a=-YlfxT" .
oy A N
N W
yyacTtok Ne | n . =15,6; yyacTok Ne 2 m,=16,7;
NIPHNOPTANbUBIT  YU4aCTOK m,==18,9.
B coorBercTBHH ¢ 1. 5.3]1 u npuaoxkendeMm 7 CHull 11-23-81
: J QP
€ = -—— 1 ’ ?b=f{J_L(_.{l_)_Eﬁ_;
l‘—l—m_'..i'l {x \ lef] Ry
Po
Iy [los\2 2
7= 154 AL <_....) — 1,54 T4 (?-‘19) — 3.54;
Iy \ h 337 \ 30

no rabn. 82 CHull [1-23-81 [,=174; [,,=2,00 m (3amaemcsa); H
TaM ke 1o tabua. 77 $=2,254+0,07a=2.25-4+0,07-3,54=2,5;

337 (30 \* 2,1.105
7080 (200) 250

o, = 2,5 = 2,27,

B cooTrsBeTcTBHH ¢ 5.3

npH h=2,1; ¢, == | — (0,073 — 5,53 ‘_'%_)")Z]/‘f';

1 . 250 o 1 .
oy =1 (0,073 5,53 210000) 2,1}/ 2,1 = 0,798;

up m, > 10
m,= 15,6 ¢ = —————— = (,154;

m,.= 16,7 ¢ = ————-—u— = (),145;

m,=18,9 ¢ = ——— — (), 13,




PesyisibTaTel pacuyera npUBefeHbl B Taba. d.

@ = R,7,9,A fﬁ- — 250.0,95.0,798-46,5

Ta6aunyga 5

ITo pac- | Ipuusto

.

Ne yuacTKka m, c Te veTy a a ™

l | 156 0,154 —61,1 2,64 2,0

2 16,7 0,145 0,95 —844 | 0,798 1,54 1,5
[Ipunop-

TaJIbHE 18,9 0,13 ~—78,7 1,45 1,4

[Tpumep KOHCTPYKYUL.
KoHCTpyKuus MeTas HYecKOH apoyHON Kpenu NMpHBEAeHA Ha PHC. 3.

KM merassuveckold opoyHolU kpenu.
In22 -§= {30




[Ipunoxenune 5
PexomenaiyeMaoe

Npumep pacuera kpenu U3 c6opHOro xenie3zoferToHa

Pacuer cGophoii Kene3zoOeToHIOH Kpeni  PeMOHTHO-COPOCIIOrO
TYHHEJIA Ha CTPOUTEbCTBE JlaHTapHHCKOro THAPOTEXUHUYECKOro KOMI-
JeKca.

KOHCTpYKIMA H pacueTHas cxema npusepenb nd puc. 1 u 2.

Puc, 1. C6oprag Kene3oDbeTOHHAA Kpelh,

HcxonHele nauubie: A=4,0 M —BricoTra BHPabOTKH, b=4,0 M —
npoJier BHpaboTKH, q¢=arcigfy=063°— xaxywuitca yroa BHYTpeH-
HEro TPeHHst;, [y =2 — KOo3pPHUHeHT KpenocTH, p==2,2 1/M%— njor-
HOCTb NPYHTA.

Pacuer Harpysok.

b, — npojeT cBolla AaBJERUs, 1, — BHICOTA CBOJAA JAaBJieHHs,

b
— b0t 45‘-"—--?:-)- =1
bg=b+2ntg(45°—L);  p, ,
BennunHa HOPMATHBHOrQO BePTHKAJNbHOrO TOPHOTO MAaBJEHHA Ha
| M? TyHHensa no ¢popmydae (2):
8qzn = Pp &H,.
06



Benyunna HOpMaTHBHOTIO TOPH3QHTAJBHOTO TFOPHOTO AaBJAEHHA MO
hopmyJie (6):

gq.lﬂ =08 (hq + 0:5 b) tgﬂ (450 ) i ) ’

2
b, = 4,0 + 2,4 tg (45‘5‘—— _gg__> — 5,92 u:
p o= L — 292 1,48 Mm;

1795 2.9

89z, =0,7-10-2,2-1,48=22.8 xH/M?*, 1 = 1,9

8qen=2,2-10(1,48+0,5-4)-0,24°=4,4 xH/M?* 1~ 1,2.

Puc. 2. Pacuetiias cxema.

Onpenesiente yCH/IHI BBINOJHAECTCH IO nporpamMMme TKIA. Pe-
3yJIbTATBl pPacueTa NpHBedeHbH HAa PHC. 3.

Pacyer ceuenuii.

Ceuenme 1. My=6,1 xHm, N,=—46 xH: hy==02 M; hy=0,2—
—0,03=0,17 wm: ho—a=0,17—0,03=0,14 M. Betox B 15 b =
==8,€i51MI'Ia; apmatypa A-II, R, =285,0 MIa; 1,=1,1; 7,, =0,90;
Thn= 1,13

My =M, + N"“’;‘“ = 6,1 + —“—6—3-—’5- — 613293 kHn:

57



A - MTanr= %‘3.! 0034
0 1 {s Mﬁ Roc 1,1.1.0,172.8,65. 104 , ,

T == 0197; L == TUhD O 9? O 17 = 0 165 M R” = 280 Mnﬂ;

A o Tn Tie Mg Tr:T!cN — 1.9.3.10 1-;46-10 __
> ez Ry e Rst 1.1-0. 165-285 1.1.285

— 1,80 — 1,47 == 0,33 CMEJFM

[punumaem 2X5 F6A-II; A, = 2,83 cm?/m.

Ceuenue 5. Ms=7.0 kHM: N5=82 kH. OcrajskHBe LaHHbBE T XKe€,
410 Il B CeyeHln 1:

M, =T+ 82-2()——-1—4--—7+575—127o1{HM

Apem e 2e 10 ] = 0,047; o = 0,96;

1,1.1.0,172.8,65. 104
z=0,96:0,17 = 0,163 Mm;

12,75- 10 82-10
A=~ —"—— — ——— = 250 — 2,6 <0,
> 1,1.0,163-285 1,1.285 <

Pacuetiiod apmaryper He Tpebyercs.
[Tpunnumaem 2X5 JO6A-I1; A,=2,83 cM?/M.
ApMHpOBaHHe TIJEG}IETCH no YCJIOBHAM NpoOH3BOACTBa pabor.



KZU4 =0

KZUS _ 113 PEeMOHTHO-COPOCHUH TYHHENL HA CTPOHTEALCTBE BAPHUAHT Ne |
3AMK = 00 JaAHrapHHCKOro rMApPOTEXHHYECKOro KOMMJEeKca Pasme e U T
EM = 0.3500 07 Céopuas X- 0. o6genka J1=40m, h, =02 ™ a3MEPHOCTD
N X Y H KY HS KM
1 0.0 0.0 0.200 5020 05 2000 00 6670—03
2 0.09170 0.06470 0.200 5020 05 2000 Q0 6670—03
3 0.95000 0.25460 0.200 0020 05 2000 00 6670—03
4 1.34352 (0.05650 0.200 5020 056 2000 Q0 6670—03
b 1.64542 0.95000 0.200 0020 05 2000 Q0 6670—03
6 1.93522 1.40800 0.200 0020 05 2000 Q0 6670—03
7 1.90000 1.90000 0.200 20020 05 2000 Q0 6670—03
8 1.93522 2.39170 0.200 H020 05 2000 00 6670—03
S 1.64542 2.85000 0.200 0020 05 2000 00 6670—03
10 1.34352 3 24350 0.200 b020 05 2000 00 6670—03
11 0.95000 3.94540 0.200 5020 05 2000 00 6670—03
12 0.09170 3.73520 0.200 5020 05 2000 00 B670—03
13 0.0 3.30000 0.200 2020 05 2000 00 6670—03
KZU6=0 KZJ7=0 KZU9=1
CNN = 0.0 NUNN = 0.0
CNR = 0.0 NUNR = 0.0
CAM = 250 NUS = 1.20
NUV = 1.560 NUC = 1.20
IHapHBPOB 3
TaGnnua LIapHUPOB
3 0.0 7 0.0 i1 0.0
N PYL PXL NN R N M
] 228 0.44 | —0.562420-—03 0.460300 01 0.610500 00
2 2.28 0.44 2 —0.121600—02  0.519880 Ol 0.453700 Q0
3 228 0.44 o —0.735200—03  0.622320 Ol 0.026930—54
4 228 0.44 4 —0.328020—03  0.733000 01 —0.500420 00
5 228 044 o 0 995890—01 0.817570 01 —0.705450 00
6 228 0.44 § 0.185340 01} 0.863700 01 -—0.330400 00
7 228 044 7 0.246050 01 0904180 01 —0.241010—54
8 0.0 0.44 8 0.248810 01! 0936600 0O} 0.120310 Q0
9 0.0 0.44 9 0 255390 01 0.975620 Ol 0.114700 00
10 0.0 0.44 10 0.267620 01  0.101300 02 0.570520—01
1 0.0 044 1] 0.271970 01 0.104030 02 0.369160—-54
12 0.0 044 12 0.301330 01  0.105380 02 0.195900—01
13 0.0 0.44 I3 0.1565290 01 0.0 0.332410—-01 Puc. 3. PesyabtaTtel pacuera.



IIpunoxenue 6
PexomenayeMoe

[lpumepsl pacyeToB MOHOJUTHOH O0ETOHHOW Kpenu

Onpedesenue pacnarybounoeo 803pacra

Pacnanyfounbld BO3pacT MOHOJUTHOH OeTOHHOM  Kpenn onpene-
JAeTCH KakK BpeMs [ OT OKOHYUaHMs YKJaalkH OeToHa JA0 MOMEHTA,
KOria BO3BEGHHAA KOHCTPYKLNSA MOXEeT BOCHPHHATL Harpysky or
cobcrBeHHOro Beca. Boimosusaerca ycaoBie 1,79 Ry 2R, 9pmax, TN
R,, — pacueTHaa mPOYHOCTb GeToHa Npi oceBoM pactsxedHyu, Mlla,
B 3aBHCHMOCTH OT Bo3pacta Oertona; A, — KOIPOHUHEHT KOHUEHTpa-
WHH HanpsaXKeHHH BOKPYT BKJIOYEHHH IpYHTA, BO3HMKAIOIIHX BCJAEJCT-
BHe BbIBaJ000pa30BaHHA; OnpelesseTcd HaTYPHLIMH HCCJE/LOBANHS-
MH, Ha TIPeABAPUTEJNbHBIX CTAAHAX NPHHUMAEGTCA R, <. 2; Spymax— HaU-

QoJibllee pacTArHBaloUlee HaupsxKeHHde NPH  OCEeBOM  PacTAXKeHHI,
onpejenseMoe CTATHYECKHM PacUueTOM.

Ha cranun npoekra no nponpamme «llonck», paspaboTaHHOH HH-
CTHTYTOM «OprsHeprocTpoud», MoxKeT OblTb pacCYHTAHa CPENHAS TEM-
neparypa TtBeplieHHs OeTOHa B KONTPOJbHOH TOYKE CHCTEMBI <«TYI-

HeNb — onaayOxKa — o0jienKa — MaccHB» W HapacTaHle nPOYHOCTH
(0€TOHA B KOHKDETHLIX YCJOBHSAX.

Hnsn paGounx uyeprexeH 3TH pe3yJabTaThl NPOBEpPAIOTCA B HaType.

Pacuer apkH BLINOJHACTCH Ha 11arpy3ky CcOOCTBEUHDBIM BECOM.
YCNMoBHO [jd ofpejeneniss pacyeTHLIX YCHJAWH B lIeJbINe NPHHIMA-

€TCA JABYyXWIapHUDHAs apkKa, id ONpeleeHHs YCHJIHH Ha OIopax —
OecllapHHpHas apka.

[Tpumep pacuera MOHOAUTHOL 6eTOHHOUI Kpenu
TYHHEAR Jerenuyxckoi FIC

Kpenb coopyKaercs B YCTOHUMBHIX noponax f<<2.

. Onpejesenne HanOOALWHX pACTATHBAIOWIIX HANPIKEHUH B
pacnaayboyHOM Bo3pacTe.

PacueTnble Jannne: BRYTpeuHuii paauyc r,==2,73 M: TOJWHNA
cBoda fA,=0,0 M, kjaacc Gerona Bl15;, naortuocte 6Getona 2.5 tc/m3.
Pacyernas ToMawHHa croja Hp,=Hp -+ N,=05401=0,6 M.

pacueTHbld nposetr L,=r,+2h,, = 2,73 + 2-0,6 = 3,93 M: noJsioBna
HEHTPaJIbHOIO yrJia

L
v, = arc sin — k = arc sin 3,93

2 (7 + fge) 2 (2,73 + 0.6)

= 36°09748",



pacueTHast Harpyska ot cOOCTBEHHOro Beca cBojJa

g = Thp.0g=1206-25-10 =18 xH/m?,

Pre. 1.

TabaMua pacueTHhIX XapaKTepHCTHK apKH

Tabauna |
KoopAaHHAaTHI

Ne AnHua MOMeHT HHepD-

TOUKH yqai-lrxa. . . [lnolllaab, M2 I E/E,
;

i ‘ 0,6365 1,788 0,584 l 0,6 0,018 1,7

2 0,6365 },238 0,264 0,6 0,018 1,5

3 0,6365 0,633 0,067 0,6 0,018 1,25

4 0,6365 0 I 0 0,6 0,018 1,0

l

PesyabTaThl pacyera faHb Ha pHC. 2.

MKHH ; NK”

(rem) o, IE‘

952 1
(90sy)

puc. 2, Dmoput M u N B apke.
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Hanpsaxennd

38,9 9,546
= L DR e 77 299 — 15] H/m2:
% 0.5 a8 0 5 77,8 + 151,2 kH/m
3y < 179 Ryt
—_— e—— _§-5—L(-}_- 9-6 I —— —— 2,

3, = X -+ 0 5 70 4+ 216 = 146 kH/M?

Rbt=765 KH/MZ;
Ry, = 15;52 = 86,5 kH/™m"; ——Biéz— - 100 = 11,39 OT [IPOEKTHOH.

2. Onpejenenne 3aBHCHMOCTH NPOYHOCTH OeToHa OT ero Bo3pacrTa.

Onpenenedye 3aBHCHMOCTH TNIPOYHOCTH OeTOHA OT ero BO3pacTa,
peXXHMma TBEpPAEHHA, MapKH LUeMeHTa X Jip. BBINOJHAETCA ¢ MOMOIULIO
nporpaMmel «l[1oHck».,

Mcxoaubte 1aHHble AAs pacyera no nporpamMMe «I1OHCK».

PacueTHble TeMniepaTypul npHBeleHbl B TaldJ. 2,

Tabanuua 2

e e —

PacyeTHass TemMmnepa-
Temneparypa, rpad. BpeMs rona TYpa, rpafg.

HavasnHad: rpyHra 3uMa +D
JeTO + 14

GeToHa 3HMa + 20

JIETO +20

IlocTosHHAaf B TpyHTe HAa riyOGHHe Oonee 3UMa +14
15 M J1eTo + 14

Tennoduanyeckie XapakKTepHCTHKH CHCTeMbl «omnaaybka—OeToH—
FPYHT» npuBeleHsl B Taba. 3.

Ta6auuga 3

BeroH l T'pyHr

TennodpH3uyeCkHe XapaKTePHCTHKH Onanybxa
O6bemnas TennoeMkocTs, K, . /M? rpaj. 3900 1930 2414
TenyponposoaHocTs, BT/M rpaj. 40 1,45 3,93
Koadppuunent rennoornayy, Br/mM? rpan. 7,5 7.5 1,5
TeMnepatyponpoBOAHOCTb, M?/yac 0,042 0,0027 0,0014

MakciuMmanbsHoe TemoBbLigenenne Gerona 1,38.10% IIk/m3. Koadipu-
LIEHT, XapaKTepH3VIOUWHH CKOPOCTb peaKuuu B Gerone, 1,38-107° y™"
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PeaynbraThl pacuera va dBM npiBenenn B taba. 4.
Tabanua 4

ITpouHOCTH, % TNPOEKTHO

Boapact OetoHa, 4

3uma I Jleto
4 6 6
8 12 12
12 15 18
16 20 22
20 28 30
24 32 35

3. Onpenesenue pacnany6oyHoro Bospacra cBOJA.

Tab6n. 4 noxaspiBaer, 4T0 pacuanyObxy JAoNyCTHMO MNPOU3BOAHTD
He paree, YeM uepe3d 8 4 3WMOH H JeToM, TaK Kaxk yepe3 8 u
0eTOH HoJixked HaOpartb 12Y% npoyHocTH, a no pacuery Tpedyercs
11,3% npouyHOCTH.

Texnoaoeuueckue tpeboBanUn NO 8038E0eHUIO
MOROAUTHOU OeTOHHOU kpenu (MbK)

|. MoHoauiTHass OeToHHas Kpenb 0JAzKHA BBINOJAHATLCH BCJAeld 3a
NPONOJKOIl npH nOMOIIH IHTa-onaayoOki, obecrneydBalollero CoxpaHe-
lille NPOeKTHBIX Pa3MepoB CEe4YeHHMA TYHHEeAs W BO3MOXKHOCTL (e3onac-
HblX NIIPOXOAYECKHX H OeTOHHbIX padoT noj ero 3aimHrtol. Bo3MoxHasd
KOHCTPYKLUHUA WHTA-0naayOKH 1ipHBeJleHa Ha pHC. 3.

2. Koncrpykudu wnTta-onajaybxkd BBINOAHAIOTCA, KAaK NpaBHIO, H3
NPOPUABHOTO U JIHCTOBOIO MeTajjia, UMET JOMKPATHYI CHCTEMY AJd
nepeABHAKeHtd, YCTAHOBKH OnaayOKH B MPOEKTHOE I10JOXKEHHe H pac-
nanyOJHBaHHA ee.

3. lnsa 6eronupoBanuss MBK nospxen npumedsTbess antod 6eToH ¢
OCaJ(KOKW KOHyca Ha MOMEHT ykJa4Kky 18—22 ¢M.

4. YKnajka 0OeTOHa HOJXKHA TIPOH3BOAUTBLCA uepe3 CcrelHaJbHbe
OKHa B KOHCTPYKUMH onany6ku. YKI4AKYy cJelyeT BLINOJHATL Hemnpe-
PHIBHO B NIPaBYIO H JAEBYIO CTOPOHDLI ONaayOKH Jias TOro, UuTOOB HCKJIO-
4UTb O0pa30oBaHlie «XOJO/HbIX» WIBOB. 3aBelenlie ODeTOHOBOAA CO CTO-
polibl 320051, KaK NMPaBuJO, e 10NyCKaeTcsl.

5. Cpok BBICTOHKH yaomeHHoro 6eroda MBK onpenensercs B Kax-
JIOM KOHKpeTHOM cJyuae pacyeroM po paspaboranuoil Oprsnepro-
ctpoeM nporpamMme «IToncks.

b. Brawouenusn B Geton MBK B npouecce ee BO3BeleHHR BBIBAJOB

H 0OpylWeHHii TpyHTa C KOHTypa BbHIPAabGOTKH AOJMKIBI HHKCHPOBATHLCH
B TOPHOM KYDHaJe.

[Tocne nepeABHXKKII OnanyOKKH NpoeKTHas! opraHW3alds AJAS TaKiX
Y4aCTKOB BblAdeTr pelledHe no ycdJjeduio MBK uaM  Heob6xoaumocTi
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BAPMAHTH  HDHCTPURUMM  TOPUEROM ONAAYGHH
i T

J 10

. Noayapra (3byralp)
2 Noayba  (aer)

3 Pedpe  (3byrobp).
& Juxa (whearep).
5. Pacnopwa (wheaaep).
6. Tgra (dbyraBp).
7 llaurg,

8. Papxoneg.

§ UYexg

10. Kesipex  sougurund { nuer),
1. Hoxradru

. Todraadxy

6. Koutyp Bupadoray,

1 dexaodwwe docau ¢ oTxudnod aowod.

I Joxagdnee Gocnu ¢ HOKAQTHEM KOXPROM.
B BodBuxstsce wergravvecxye Sauay.

N Budbuwnwe merorsuvecnue xojwpsnu
Y Apmoxgpxoc ¢ merasaugeckod cetrod,

3 boaxa BuidBumnas

g BoidbuxHou x03sipéEK.

0 [lerag mergisuqeckan.
#1. Crepmens HeraasuvecKny.

12 Letka Merciduyecran.
15. ApMoxapaac.

. Wur-enoaying
2. Drxudnas ongpras apxa
x Komyr xossyebou

4 Kagccera.

5 JQUUTHOU KO38DEK.
8. Bocka woxaonnas
7. SAuy  deogbarnid.



pa36GoOpKH ¢ NOCAeAVIOIIHM OeTOHHPOBAHIIEM 3a(HKCHPOBAHHBIX BKJIO-

YeHHH.
7. I1lpy MBK B couyeraHuu ¢ aHKepaMH YCTAHOBKY aHKEPOB CJe/yer

IIPOU3BOJAHTL HE paHee ONDEAEJEHHOTO pacyeTos B COOTBETCTBHH C
n. 5 cpoka pacnagyObiHBaHHs U He paHee, 4yeM 4epe3 18 uyacoB nocae
OKOHYAHUA VKJAaAKH OeToHa.

[lpumep pacuera KOHCTPpYKYLL MOHOAUTHOU
OeTOHHOU Kpenu

Pacuer BhINOJNIHSAETCA Ha NOJHYIO HAarpy3ky TODHLIM JlaBJIEHUEM,
KOTOpas AOCTUIAeT CBOEro pPacyeTHOTO 3HAUEHHS 33 NEPHOA BpeMeHU
CBbillle Mecsua.

HMcxonanuble ganueie: 6=6,1 M; A=2595 m; /1,=0,5 M; GeTou Kaacca
BI5; pp =2,5 /M3, R, = 1,17 MIla; Ry =850 MIla; E4:=
= 24000 MIla; £, =07-2,4.-10*=1,68-10* MIla; rpyur fu=1,5;
por =2,45 T/M%, @=57°, Ky=100 H/cm3 (Ko== 10 xrc/cm3).

Pacuer.
. HopmarHBHoe, BepTHKaNbHOE FOPHOE JaBJeHHe

Boon =P, 0, g =0,79-3,22.2,45-10 = 62,0 xH/m?

=07 48 =01¢ =59 __ 79, h,= % _ .
7,6—5,5 2 fu

by == b + 2k tg (45"--—32"-) = 6,1 + 2-5,95 - tg (45°_5_;°_) -.-,

hy= %0 3922 m; b, =967 .
2-1,5

PacyerHasa Harpyska
gQ‘z — ngqzn — 1:5'62,O — 93 KH/ME.
2. HopMaTuBHOe, rOpH30HTaJibHOE M'OPHOE daBJeHHe

Eosn = P& (R, + 0,57) g (45@ ;) —

5;) — 13,7 kH/m?.

= 2,45-10 (3,22 - 0,5.5,95)- tg? (45°——
PacueéTHas Harpyska B JaHHBIX KOHKPETHHIX YCAOBHAX 1,=1,2

gq-f = ngq.m = 1,2.13,7 = 16,5 I{H/ME';

£qz 93
o— 1410 65

g¢x . 185 _ 9.



3. Boinon#sieTca pacuer pambl B COOTBETCTBHH ¢ paCYeTHOH cXeMoi,

HIOKa3aHlUOH Ha puc. 4.
LT T 1 7 77 ¢
L

9 gA E / ﬁ;\ ?9:
Ty
| N~ \ 3
y )
E_ :
oL g
10
T Te0
Pacvempas Cxemd
pUC.4

a) Ha Harpysky g,,=100 kH/M*; g, .=19 kH/m? (1,=1) u cot-
CTBEHHLIM BecoM (7, =1,2);

6) Ha Harpysky gqg,=10 xkH/M* u g4, =19 kH/M?* (y,=1).

PesyabTaThl pacueTa NpHUBe/JeHBl HA PHC. d.

sgt Hoe
N kH(me) = 3 M, x Hu (mew)
Lo
_|G09){309 @ 9 3
S g:,::
3638} | 368 AN

Puc. 5. PeayabTaTht pacyera.



4. OnpeneasieTca Harpyska, npH Kotopol obGpasyerca 1-H nnacrH-
yeCKHIl WAPHHUP B T. | U3 YCAOBHSA, YTO Omax == 1,70 Ry =175 1,17 =

=2,04 MI]a.
Or g,.=100 xkH/m%, g,,==19 kH/M? u co6cTBenHoro Beca M;=

=60 kHwm; Ny=—136,6 kH;

o= M Ny 608 1368 191 MIla < 2,04 Mlla;
W, | A,  0,41.108 0 .4.103

OT g4,= 10 kH/M?, £qv=19 «xH/m*, Mp=54 «Hwm/M; Ny =
=-—12.6 xH/M

Min . Nu_ 5,46 12,6
= —— + —— =

W, ' A, 0,421 0 4.1
o + oA g, = LLT6 Ry = 2,04 = 1,91 + 0,171 A g, ;
A gq.=259 KH/M?%; g4, =10045,9=105,9 xH/m2
Harpyska mpu o6pa3oBaHuH 1-ro HIapHHpA
gqn = 1059 kH/m?> g, =93 kH/m*

Hecywlasa croco0HOCTb KOHCTPYKUHH He HCYyeprnaHa, npoyHocTb ofecne-
yeHa.

TpemnHocToRKOCTh TaKxKe ofecneueHa, TaK Kak
gq,m — 62r2 <ngm — 105,9 KH/ME.

= 171 kH/m* = 0,171 Mlla;

-

5*



[Tpunoxkenune 7
PekoMenayeMmoe

[TPUMEPHI TTACITIOPTOB BPEMEHHOH KPEIIH



[TACTIOPT HPENIAEHUA  BbLIPAROTHH
Crewynpabyenue: METAAAMMECKDA PAMHOW KPENRD

J6sexm:
Haumesobonse Bupatony:  NOHCTDYUKYUS  Bpemennod xpenu

[lpodoAsreid paspes
M 1:50

L1

Ucrobusie obvérist paldior Ha 1AM TynHeAR.

I . LiQr QpoK 't A Moo xpeny w3 127
5

. |Yeranodng 00K 127 wear {0u |, % | sTexpg 2 AT
UM

Verowslng toumaHot o M A darexna no cbody ut x 0 paur Senaowmy i
2, d 8 darniug no crenast 13 B3 naum Bpasbexsy

.
-~ ’W . LA .
. Yerpouerds NRAN L rewd nl ._ pw%*f:xifm | ¢ Bpye 2020 ese
amﬂmmmimwm urr v Koaecoardogund Bpye 202201 oM.
S |Puspatiorna Mgt | _w A




PacyerHas cxema

Beprungasnoe ropeoe
ﬂz?:i;w! !? g swmm

ar ¢

HOro 8eca g %
4 }
5 " -
Yyaerox ; ‘T
” T
¢ s
(opU3oHTAANHOE rDPHOe PR B
gﬂm CHL/E 9@" -"'-1 TC/HE

Unenepwo-redroruveckue yeaobug.

Unucarue nopod- necvanuwu coedwe u Meako3epPHUCTIIE

cepobarp-dypsie ¢ ApoCAORMy aAelpruTa. [I0podsl HG AU~
HUCTOM UBMBHTE, ABTK( BtvDeTpudaemsie CUABHODA3MS2YQEMAE.
[0 TR UHOM HGNAGCTOUGHUS FAUMM MAPKD-U TYrONACCTUYHSIE,
Thewjunsl ¢ packpuTueM -2 Mu, BeineANEHHNE KOASLUTOM,

exe noisie {lppodradawer Tpu cucTeMsl TpewuH-
P I cucremfﬁ A3z mad 10, < 80°
X cucrema-~ A3 mad {7).¢ 70°

D cucrema- A3, nad 220+ 75*
flopodst ¢ As nad  220°: 40°

(renens Tpewumobaracty gopod - cpednsa (o CHu - 16-76)
Kosppuyuent kpenocty. nopod no llporodsaxonody u 848

pacyetra kpequ_~ COCTabaqer Z2-i3
aKT dormoabieHi u gcolentocTy nodeMuwx
00~ nopodsl ecrecTBenHOu BAQARHOCTU, OTMEYQETCR NpPo-

cavubanue bods na TpewjuHgm HQ nOdEpXHOCTY TYH-
HeAd u B wnypax.

Bosmonusiy X@paxrep de m;;g& H;M_u_mﬁm
ux LETouuBocTy - Fmgpua ug 8 Bude orcaoenud U
Bunadenus ordeabneix 0aDxoB nopold 00vemom g0 1.Dma

Pocyerst  npousbes :

LHXOHEDHD- repAOrUYecKDE
obocHobanye coeradua:




NACIHOPT HRPENAEHHA  BLIPAROTHH
Ofvexr - AHHEPHOH RPEMBHI

Cnoqynpolienve:

Haumenodanwue dwpalorsu:

Yyacrox

Konctpykyua GpemenHol xpenu

TS X0 onkepoi 20 AT, D2 5

[IpodoAbHbIL Pa3pe3
M 1:50

[om (I m AL (M

" _ AT A ATy = b I

- CwWarom {5mx1iu
g .
3
HaBpwar- Geron
- &*5cu
Bodparfodawiog 1 K _—
' OALLOOTIOUMIT
Ocnobusic obvémul pafiom Ha | nm.
7. | Kosuyecr8o
l HoumeHobBgHue pbabom vam. i Ha £ noMm.
1. | Fuspodomna nopodss | M3
Yeranting A'f/'g: annepos @ 20, A-I &2 5|t f a
e T Sl L B | M ~ 5.5
i \Yerootcroo newexod (Poesed~20cw | p 0
HQCTUAQG §U dpye 20x20cu} 43 0 D8  Pacversr npousbea.
KOABCOOTOO MO0 - - )
Bovea ?ﬁummf ] 20 [ eHepHg-200402usecKoe

- — ofochobaiue  cocrgbi

Habpuar- deron
> = Seu

1'

|

f

|

|
J &0

Hanpabreruse
N100X00Kky

{{m

orerolanue dpenen-
¥oud xpenu or 3abog,

Lluxmereono-reoneuvecue yeaobug

Drucarue nopad - rymonecvanury no corrally weanopods u noederalaes)
8 npxned vacy paapeaa (mow1ocTe 25-S0m) TYMOKOHrAOMEDOTAMY, CHEHSHO-

WUMULR TDGDEAUCTLIML KINITHD- U MOAKDISDHUCTOML RBCYOHUKGMU, HOCMO €
orveTAubo Geipaxennod caguctocTerd mownoCToro 05-20m. Bepxung 4acts
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