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MHunucrepeTBo BezoMcTBeHHbBIE CTPOH- BCH 49—86

SHEePreTHKH H TeJIbHble HOPMHI Minanepro CCCP
sJeKTpHUHKaLHK .
CCCP IIpoexktHpoBanne Bpe- | BBoasiTcss BrnepBuie

MEHHOH KpenH THIpO-
TeXHHYECKHX TYHHeNeH

1. OBWWHE NMOJIO)KEHHS

1.1. Hacrosimie HOpMbI PacrnpocTpaHsIOTCs Ud NPOEKTHPOBale
BPEMeHHOIl KpPenu NpH NMPOXOjKe TIAPOTEXHHUYECKHX TYylHeJeil, BXoAS-
uiHx B cocras ruapoysiaos (F'DC, FADC, BogoxpannaHu).

[Tpu npoeKkTHpOBaHHH BPEeMeHHOH Kpenmu APYTHX MOL3EMHLIX COOpY-
JKeHHH THAPOSJIEKTPOCTAHUHHA (He MHAPOTEXHHUYECKHX TyHHeJ e, Kamep,
MalUMHHEIX 3aJI0B, TPasc(hOPMATOPHLIX NoMellenfl, ypaBUlITENbIIbIX
pesepsyapoB U Ip.) paspeliaercd nosap3oBaTbesi HacroswmuMun BCH
npH HajjexaueM o60CHOBAaHHH.

1.2. HopMut conepxat npasusia no Bel6opy M KOHCTPYKTHBHBIM pe-
IIEeHHAM BPEMEHHOM Kpelnu B PasjHYHbIX HHXKEHEPHO-TeONOrHUECKHX
YCTIOBHSIX NMPOXOJKH TYHHeJeff, a TaK/Ke OCHOBHbLIe NOJIOXKEHHs No pac-
yeTaM BPeMEHHO#H KDPEeNH.

1.3. Hacrosiune HOpMbl He PaCIpOCTPAHAIOTCS HA MPOEKTHPOBaHHE
BPEMEHHOIl Kpenn NpH NPOXOJAKe TYHHeJdeil B 0cO60 C.IOMHBIX TOPHO-
reoJIOrHUecKNHX YCNOBHSIX, KOFja oNa OCYLIeCTB/AETCH CHEeLHaLHLIMU
cnoco6amu (3aMoparkusaiHe, GHTYMH3aUHsA, YKPeNHTE/LHAs LUEeMeHTa-
UHsi IOPOJ, NPOXOJKA MO CXKATHIM BO3AYXOM) H CO ClleLHA.ILHBIMH BH-
raviu xpeneft (3abusnas, onepexkalouias, Tuna bepuoabna).

1.4. BpeMenHasi Kpenb ROMKHA ofecneyuTh 0e30nacHOCTL Npo-
XOLUECKHX, CTPOHTEJbHBIX H MOHTa)KHBIX paGoT, a TaKxXXe yCTOliuu-
BOCTb BbipaGOTOK IO BO3BeleHHst 06JeNOK.

Besnuuna orcraBaHHs BpeMeHHOH kpenu oT 3a60s AOJKHA ycTa-
HaBJIMBATbCsl NPOEKTOM NMPOH3BOACTBA PAaGOT W/ MACNOPTOM BpeMell-
1I0ro KpemJienusi. B nopojaax HH3KOH NMPOYHOCTH H HeyCTOIUYHBLIX NMOPO-
nax (npunoxeune 1) orcraBaHHe BPEMEHHOH KpeNH He JONycKaercs.

1.5. BpemenHylo Kpenb caefyeT NPOEKTHPOBATL Ha ocloBe TpeGoBa-
Huil sacroawnx BCH, a Taxke pesy/ibTaToB HHKeHepHO-TeoJioTHue-
CKHX H3BICKaHHM, cofepiKalluX CBeAEHHA O NJIOTHOCTH MOPOJA, HX NMpou-
HOCTHBIX, CABHIOBHX M Je(OPMAaTHBHBIX XapaKTePHCTHKaX, Kodpdu-
uKeHTe KpenocTH B ofpasile W MaccHBe, TPEUIMHOBATOCTH MAacClBa,

YTBepKIEHbI Cpok BBeleHHA B
Buecenst uHcTHTYTOM | Munssepro CCCP IeHcTBHE
«I'uaponpoexT»
nvenn C. 5. XKyxa 17 mons 1986 r. 1 cenrsabps 1986 r.
npukasom Ne [3la




arpecCHBHOCTH NMOJ3EeMHHX BOJ, BO3MOXCHOCTH HaOyXaHHs H NyyeHHs
nopo.

Tun BpeMeHnHOfi KpenH BbiGHpaeTc B NPOEKTe HA OCHOBE COMOCTaB-
JIEHHsl TEXHHKO-3KOHOMHYECKHX DPacueToB BapHAHTOB KpemH. Buibpan-
HBlil BapHaHT JOMKeH ofecrneuHThb MHHHMAaJbHbIE TPYAOBHIE 3aTPAaThl
H pPacxoi MaTepHaJ/lOB H APYTHX PecypcoB B 3aJaHHbIX HHXEHepHo-
re0J/IOTHYECKHX H TEXHOJOTHYECKHX YCJIOBHSX.

1.6. Boapact (cpok TBepieHHA) OeTOHOB H PacTBOPOB BPEMEHHOII
KpenmH H COOTBETCTBYIOLIHE HX NPOEKTHbIE XAapPaKTEPHCTHKH CllelyeT
NPHHHMATb C Y4€TOM BpeMeud BCTYIVIEHHA KPenH B pabory M nponon-
JKHTE/IbHOCTH €€ HCMOJIb30BANHS.

1.7. PacyeTHoe BpeMsl [0 BKJIOUEHHS KPenH B PaboTy He AOJIKHO
npeBbIllaTh BPEMEHH, B TeyeHHE KOTOPOTO Hesakpemn/jeHHas BbipaGoTka
COXPaHsieT YCTOIUMBOCTL G€3 BBIBAJMOB M OTCHAOEHHH nopoini. Cpox co-
XpaHeHHsi BblpaBOTKO#l YCTOHYHBOIO COCTOSIHHS JHOJIXKEH YCTauaBJH-
BaThCH, KaK NMPaBHJO, SKCNEPHMEHTaJ/IbHO B HaTYpHBIX ycjaoBufx. Ha
cragusx TOO o npoekT Jonyckaercs OUpefesiaTh 3TO BpeMs N0 aHa-
JoraMm.

1.8. BpemeHHas Kpenb, KpoMe AEPEBAHHOI, AOJKHA CHYXKHTb, KaK
NpaBuJIO, COCTaBHON 4ACTHIO HJIH 3JEMEHTOM [MOCTOAHHOH o0O6xenKH
TYHHe/eil H cooTBercTBoBaTh TpeGoBannsm CHuIT 2.06.09—84.

B HanopHbIX TYHHeAAX OCTaBJeHWe AepPeBAHHOIl 3aTAXKH 32 pam-
HbIM KpellJIeHHeM He JOMycKaeTcs.

1.9, B MOHOJHTHBIX C1afOTPelIUHOBAThIX BecbMa YCTOHUHBBIX W
YCTOHUHBRIX Nopodax (npuasoxeHue 1, Tabi. 3) HomycKaercs OCTaB-
JATb BbIPAOOTKH B UeJOM HJIH TOJAbKO HX CTE€Hbl 6e3 BpeMeHHOIl Kpemu
HIK ¢ TMOKPLITHEM HaOpLI3rGeTOHOM Uil NMPeAoXDPaHEHHS MOPOAbl OT
BBIBETDHBAHHS,

1.10. Tlpu BriGope TuUma BpeMeHHON Kpemy cJeayeT HCNOJb30BATh
KO9(P(PHIHEHT KPENOCTH NOPOAH B oOpaale;, MPH pacyeTax BpeMeHHOil
KPeNH MPHHHMAIOTCH MPOYHOCTHbIE H APYTHe XapaKTePHUCTHKH, OTHOCS-
lHecs K NOPOJLHOMY MacCHBY.

Ha craausax TOP u TOO npu oTCyTCTBUH KOHKPETHBIX JaHHBIX LO-
NyCKaercst OCHOBHBIE NapaMeTPhl F'OPHbIX MOPOX NPHHHMATL NO TabJH-
HaM NpPHJIOXKEHHs 1, ZomyckaeTcs ouepTaHHMs H pa3Mepbl 30HB HApy-
LUICHHBIX NOPOJL ONpefe/aTh IO BepOATHOCTHO-CTATHCTHYECKOH METOJH-
ke HUVOCII um. H. M. I'epceBanosa *.

1.11. TIpoekTHpoBaHHe BPeMeHHOH KPenH cAeAYeT BbIMOJHATL B JBe
CTaJiHH: NPOEKT U pabouas JOKyMeHTalUHs.

Onpenenerne oObuell MPOTAXKEHHOCTH, THNOB H NapaMeTpPoB Bpe-
MEHHOH KpenH, CTaTHYeCKHEe ee pacyeTsl AOJIKHBI BEINOJNHATLOS OJHO-
BPEMEHHO C IIPOEKTHPOBAHHEM NOCTOSHHON OOAEJKH TYHHEAS.

B nomoanexue K cocraBy paboyel NOKYME@HTAlHH, COOTBETCTBYIO-

* ANTOPUTMH H NpOrpaMMbl petieHuss Ha OBM CTAaTHCTHYECKNX 3aJa¥ OUEHKH
YCTOiuHBOCTH TOpHBX Bupaborok. HUHOCTI, M. 1979 r.
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meit TpeGosanuaM CHull 1.02.01—85, Ko/KHH OLIThE BHINOJIHEHH HA
OCIIOBAHHH YTOYHEHHBIX HHXKEeHePHO-Te0JOrHYecKHX MaHHBIX CTaTHYe-
CKHe pacueTbl H COCTaBJEHb NAacNOPTa BPeMEHHOH KPenH corjacHo pe-
KOMEHJlyeMOMY NPHJIOXKEHHIO 7.

1.12. Cpox cayx6pl BpeMeHION KpenH A0 BO3BeA€HHS MOCTOAHHOI
oBG/CJIKH ONpejie/ifieTcs NMPOeKTOM OpraHusaliHi  pabor ¢ yuerom
n. 4.2.

1.13. Knacce 6eroHa @ HaGpuwar6eToHa HajgJeKUT NPHHHMATL B
coorBercTBHH co CHull 2.06.09—84, nokasarteau ux — no CHuIl 2.03.
01—84, mapku cranu ¥ Hx nmokasarems— no CHull [1-23—81.

1.14. B paijtoHax BbICOKO# ceHCMHUYHOCTH cJ/edyer ycrallaB.IHiBaTh
cpoK paboTh BpeMeHHOIi Kpenn He GoJjee | Mec 1M pPacCUMTHLIBATL ee
Ha ceficMHuecKHe Harpysku B coorsercTBHu co CHull I1-7—81.

2. TUNbl BPEMEHHOW KPENMU. KOHCTPYKL HH.
OBJIACTb NPUMEHEHHUSA

2.1, Tlpu npoxojpke NMoA3EMHBIX TOPHHIX BLIPaGOTOK B THAPOTEXHII-
YCCKOM CTPOHTENIbCTBE NPHMEHSIOTCH CJeAYIOUIHE THNbl BPeMEHHOIl
Kpenu: HaOpbI3r6eTOHHAS, aHKepHasd, CaMOCTOATEJbHO H B COYeTaHHN
¢ HaOpbi3r6eToHOM, a TaKkXe apMOKapKacHasi, MeTaJUTHUeCKas apoudias,
cbopHas kese306eTOHHA H B MCKJAIOYHUTEJBHBIX CAYyYasiX MOHOJHTHAS
6eToHHas,

2.2. Kpenu Moryt 6biTh xecTKOR H mozaTauBoii koncrpykuuu. Ilo-
JAaTAHBOCTL KpenHu ofecrneyuBaeTCsi NPHMeHeHHeM MaTepHasja ¢ HH3-
KHM MOJAyJeM YNPYTFOCTH, MOAAT/IMBBIX NPOKJAAJOK H KOHCTPYKTHBHBIX
y3/10B NOAATJIHBOCTH.

2.3. Tlpu TexXHHKO-IKOHOMHUECKOM CPaBHEHHH BAapHaHTOB BHIGOP
THNa BpeMeHHOHf kpenu BuipaGorok, npoxoaumbix B rpynrax II, III
u IV xateropuit ycroituuBocTi (npuJjoxenue 1, taén. 3) caeayer npo-
N3BOAHTD MO TabM. 1 OCHOBHOTO TEKCTA ¢ YUETOM MPHHSTOH TeXHOMOTHI
IIPOXOAKH U BO3BeMellus NOCTOANION 06LeNKI.

AHKepHast Kpenb

2.4, AuxepHas Kpenb (mpusoikeHHe 2) B cnaGoTpeUIHHOBATHIX TO-
pojax MOXeT NpHMeHsiTbcs Ge3 ycnuaelus. B cpeane- 1 cliibHOTpeLLH-
HOBATLIX NOPOAAX OHA HO/IXKHA NMPHUMEHATLCS C METaJIHUeCKoll CeTKoil.
B cHJbHOTpeLHHOBATEIX NMOPOJAX MEXAy ‘aHKepaMii YCTaHaBJHBAETCs
apMarypa (noZXBaTel), KOTOpas NPHBADHBAETCs K aHKepaM.

2.5. Aukepbl CielyeT ycTaHaBJHBaTh psagamu. [lpu oTcyTeTBIH
UeTKO BBIPAXKEHHOTO HANJIACTOBAHUS aHKepnl NaJJNeXHT pacnosararhb
pagHatbHo. [Ipy SIBHO BBIp@MCEHHOM CJOHCTOM CTPOGHHH MaCCHBA
anKepbl NOJIKHBI pacrmojaraThesi BKDECT [POCTHPAHHS CHOEB MpH
MaKCHMaJ/IbHO BO3MOXKHOM Mepeceyeitiiy cliCTeM TPeLLHIL.

2.6. Jlns BpeMeHHOH KpenH BLIPa0OTOK CJIeAyeT NPUMEHATh KOHCT-
PYKUUH aHKePOB:



XKesie300eTOHHbIE (aHKep Hi CTa/NU MePHOJHUeCKOro npoduns, oMo-
HOJIMYeHHLI{l LleMeHTHLIM HJIM HEeMEHTHO-NeCHaHbIM PacTBOPOM);

CTaJlenO/IHMEpHble (aHKeP U3 CTa/li NepHOAHYeCKoro npoduis,
OMOHOJNHYEHHbIH COCTABOM C HCIIOJIb30BaHHEM CHHTETHYECKHX CMOJI);

MeTaJ/JIHieCKHe ¢ 3aMKaMH Pa3HON KOHCTPYKIHH.

2.7. Iuamerp uinypos NOA Kese300€TOHHbIE aHKePbI AOJXKEH npe-
BHILIATh JIHAMETpP 1UTaHTH He MeHee, yeM Ha 15 MM, JJ4s cTajenon-
MepHbIX allkepoB — He Menee yeMm ua 10 MM, a Ana MerannHuyeckHx aH-
KepPOB pa3HHIa JHAMETPOB UIMypa H 3aMKa aHKepa He R0JKHa mpe-
BHILIATh 8 MM.

2.8. AHKephl BpeMeHHOfi KpenM AOJKHH COOTBETCTBOBATH CJIEAYIO-
wuM TpeboBaHHAM:

— CTepxeHb MeTaNJNHYecKHX aHKepPOB AOJIKEH H3roTaBJHBaThCH
H3 CTaJd NepHOZHUecKOro npogpuis, a peapba Ha HeM BBINOJHATLCA
HaKaTKoil; Hape3ka pe3bObl JONYCKaeTcs B TOM cayuae, ecau ocaabie-
HHe CeYeHHA YYHThIBaeTcsi B pacuere;

— CTepeHb OMOHOJIHUHBAEMBIX aHKEPOB NOJIXKEH H3TOTaBJIHBATb-
csi u3 apmartypuoit ctaad A-111 nau A-11L

— ONOpHbie MJAHTKH AOJIKHH HMeTb CTOPOHH (HJIH AHaMeTp) He
meree 100 MM npH TOAlUHHe HE MeHee & MM.

Ha6pmarGeronnas kpens

2.9. HaGpriar6eron nosikeH uMeTh kaacc He Hmke Bs2,4. [lpou-
HOCTL €0 Ha DAacCTAXKEHHE B BO3pacTe 1 CYT JOJIAHA ObITb He HHXKe
0,7—1,0 MIla (7—10 xkrc/cm?), B Bo3pacTe 28 cyr—2,5—3,0 MIla
(25—30 xrec/em?).

Ilpu npoxoake Bupa6oToK B nopogax III u IV kareropuit ycroituu-
BOCTH NnpHMeHenue HaGpeiarGeroHa Ge3 ycKOpHTeJel TBepAeHHs JOmy-
CKaercsl JIVIUL NPH CNelHaTbHOM 00OCHOBaHHH.

s nosyvyenuss 6€TOHOB NOBLIIEHHOH NPOYHOCTH B KaueCcTBe Ha-
MOJIHHTENA AONYCKaeTcsl NpHMeHeHHe CeYKH M3 CTaJbHOH OPOBOJOKIL,
NOJIHMEPHBIX H APYTHX BOJIOKOH.

2.10. HaGpriar6eTon noJKeH, KaK NpaBHJO, NMPHUMEHATbCA B coue-
TaHHH € @HKepaMH WJIH METaJJIHUECKOH KDEMnhblo, a B OTAGNbHBLIX CHy-
4asx ¢ YCTPOHCTBOM LeMeHTallii NPUKOHTYPHOrO CJOA.

B cu/ABHOTpeLIMHOBATHIX MOPOAaxX TNOKPHITHE H3 Habphiarberona
CneayeT MPOH3BOAHTHL NO METaJJIHYeCKOH ceTke (apMHPOBaHHBLIH Ha-
6puisrbeton). [lns sTON LieJIH NpHMeEHseTCs NJeTeHas ceTka c pasme-
pamu aveiikd ot 50X 50 0 10X10 cM B coorBerctBud [OCT 5336—80.
Cerxa pgo/uxHa ObITh MOJBEINGHA K AHKEPAM H MpPUXKaTa K NOBEPXHO-
CTH BHIPabOTKH.

2.11. TonmuHa nokpuTHa H3 Habpuiar6eTOHa HOJXHa ObITH He
MeHee-

ANSl PacyeTHOro 5cM
AJist 3alLATHOrO 3 cMm.



2.12. HaBpuiar6etod B COUETAHHH € AHKEPAMH CJledyeT NMPHMEHATh
B KauecTBe BDeMEHHON KpemH, ec/i ero TOJNUIHHA M0 pacyeTy He mpe-
Boitiaer 10 cm. Ilpu Gosibie#t pacueTHOR TOMLUHHE HEOGXOLHMO BbI-
TIOJIHHTb TEXHHKO-3KOHOMHYECKOe CpaBHeHHe C BADHAHTOM apMUpOBall-
HOTO Ha6GpH3r6eToHa.

2.13. Bo Bcex cayyadx BeJHYHHA cuenJeHHs HaGpnisr6etona (B
Bozpacte 28 cyT) ¢ rPyHTOM JOJXKHa ObiTh He MeHee MPOYHOCTH CaMo-
ro TpyHTa Ha pPasphiB (AJs1 MaJOMPOYHBIX HJIH CHJAbHOTPELIMHOBATHIX
rpyHToB) HAH He MeHee 0,4 MITa (40 Tc/m?) (A5 CKaJbHBIX TPYHTOB).

Ha6pbiar6eToH B coueTaHHH € YKpenjieHHeM MPHKOHTYPHOrO cJ/10f
C/iefyeT NPHMEHATb B CPefHe- X CUJILHOTPEUHHOBATLIX MOPOAAX C pac-
KPHITHMH TPeuldHaMH, CIOCOGHBIMH NMPHHHMAaTbh HHBEKUHOHHBI1 pacT-
Bop npu aabjeHun 0,3—0,5 MIla (3—5 arM) ne Menee 10 1 Ha | M
LJIHHBl CKBaXHHB. [ny6uHa ynpoyHneuus npurumaercs 1,0—1.0 m.

Kpens us apmokapkacos

2.14. ApMoKapKace TIOCTOSHHON OGAENKH TYHHeNns AOMycKaeTcs
HCTOJIb30BaTh B KayecTBe BpeMeHHOH Kpenmu (40 OETOHHPOBaHMsi MO-
CTOSIHHOM OOaeJKH) NPH HOCTATOMHOM Hecylled HX CNOCOGHOCTH AJf
BOCTIPHATHA TOPHOrO HlaBJ/leHus.

PacnosnoxeHnue 3/eMeHTOB B apMOKapKacax JO/KHO COOTBETCTBO-
BaTb llenecoob6PasHOMY HX HCNOJIb30BaHHIO B XKese300eTOHHOH oBaed-
ke. [TpocTpaHCTBeHHbIE apMOKapKacsl MOTyT o0beiHHATb JABe H Gojee
rocKue apmodepMel (KOHCTPYKUHIO CM. B IPHJIOKEHHH 3).

2.15. ApMoKapKachl, HCNOJb3yeMbie KaK BPeMeHHasi Kpenb, KOHCT-
PYHPYIOTCSL M3 cTepxKHeH pabouell apMaTypbl, PacnoJIOKEHHbIX B CXKa-
TOH M PacTAHYTOH 30HaX MOCTOAHHOMN »Kesie300€TOHHOH O6JeNKH, CBA-
3aHHBIX MeXAy co60# KOCHIMH H NnonepeyHbMH CTePKHAMH.

ITpn KOHCTPYHDOBaHHH apMOKapKaca [JONMycKaeTcsi 3aMeHa cia-
TbIX 3/I€MEHTOB H3 KPyr/ofi cTajqM Ha YrJOBYH0 [POKAaTHYIO CTalb,

2.16. Ina ofecneyeHuss oOuwieil NPOCTPAHCTBEHHOM YCTOHYHBOCTH
BPeMEHHOR KpemH H3 apMOKapKacoB CAYMHT pacnpejefute]bHas ap-
Marypa MOCTOSAHHON OOGAeNKH, NpelycMOTPEHHAst BAOJb TYHHeJ,
MoryT 6bITs HCNOJIB30BAHbl TAKIKE AHKEDbl H JAPyTHe KOHCTPYKTHBHEI®
Mephl.

Meranauueckas Kpenb

2.17. Merajsnyeckas PaMHO-apoOYHasi Kpellh COCTOMT H3 apOK HJIL
pam, BHINOJHEHHHX H3 NpOKaTHbIX npoduieir. B npepenax csogoBoit
YacTH paMbl MOTYT HME€Tb KPHBOJIHHEHHOE H/IM NOJIHIOHaJbHOE ouep-
TaHHe ¥ NOJDKHH BINHCHBATbCA B rabapHTHl TNOCTOSAHHOH O6ZeNKH
(cM. KOHCTPYKUHIO B IpHJIOXKeHHH 4). Kpenb KpHBOJMHElHOTO OuepTa-
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HHSl H3rOTOBJfETCS NyTeM rHyTha. Jas yno6cTBa  TpaHCHOPTHPOBKK
paMol MOFyT GBITh pacufieHelibl Ha 4acTH ¢ Mocsepyiouell ux cGopxoil
na Mecre. CTBIKH MOTYT BLIMOJHAThCH ¢ NOMOLILIO HAKMAAOK Ha 6oJ-
Tax ¢ NocJaeAyIoleH cBapKoil.

2.18. B HecxaJbHbIX I'DyHTax H CHJbHOTPEUIHHOBATHIX CKaJbHbIX
nopojax NnpH HaJHUHH 3HAYHTEJNbHOro 6OKOBOrO JaBJ/IeHHsl MJH HaBJe-
HIS CO CTOPOHBl NMOAOUIBLl aPOYHAA Kpenb JOJKHA BHIMONHATLCA
3aMKHyTOH.

2.19. PaccrosHue MeKAy apkaMM ClelyeT NDHHHMAaTb MO pacueTty,
HO He GoJnee 1,5 M.

ApKHI HAaAJIOKHT PacKpenysaTh MexAy co00H U B IPYHT C OXHOBpe-
MeHHOIl 3aTAXKKOll KPOB/JH H OOKOB, COrJIacHO nmacnopTy kpemu. Pac-
KpenJieHHe apoK JO/KHO OOecneyHTb TreoOMeTPHYECKYIO HeH3MeHse-
MOCTL (POPMbI KPERH.

B npojosibHOM uanpaBleHHH apKH BPeMeHHOH KpemH XecTKO CO-
eAHHSIOTCSl B KapKac CTACHBAIOUMMH H  PacHOPHBIMH 3JIeMEHTaMH
(cM. npuioxkenne 4). Takue 3/1eMEHTH Pa3MeLLAlOTCA NO NEPUMETPY
aPKH B COOTBETCTBHH C pacueToM, HO He GoJjiee, yeM yepe3 1,5 M, B no-
IlepPeYHOM HanpaBs/eHUH aPKH PACKJAHHHBAIOTCH B NMOPOLY.

Ins yBeqH4yeHHS KeCTKOCTH CTOEK apOK MOXeT ObiTb BbI[IOJHEHO
06eTOHHPOBAHHE HX YACTHYHO HJIH Ha MOJIHYIO BLICOTY.

2.20. B xayecTBe 3aTAXNKKH HaJJEXKHT HCNOJb30BAaTh MeTaJjHye-
CKYIO CeTKy, HaOpbl3r0eTOHHOE NOKpPHITHE, apMOLEMEeHTHbIE MJIHTHI.
3aTsaKKa H3 AePeBAHHBIX AOCOK JONnycKaeTcs Ha yyacTKax, e OTHOp
NIOPOJH He YUHTHIBAeTCS B pacyere NOCTOSHHON OGAE/NKH.

2.2]1. Ias obecmeueHHs MHHHMMAaJbHOrO 3alLHTHOFO CJOA NPH Hc-
[10j1b30BaIIHH APOK B KauecTBe apMaTyPhl NOCTOSHHLIX 064€JIOK B KOH-
CTPYKUHH BPEMEHHOH KpenH JOJKHbl OHTb NPEAyCMOTPEHRbI ChelHanb-
HbIe 3eMEeHTH-QUKCATOPH (CM. NPHJOKEHHE 4).

2.22. B HakJOHHBIX BbipaboTKax cJjefyeT NpeAycMaTpHBaTb YCH-
JIEHHYIO CBSi3b aPOYHOIl KPenHu ¢ MOPOAHLIM MAacCHBOM C MOMOLU(bIO
3HKEPOBKH 3/JEMEHTOB BPEMEHHOIl KpenH K MacCCUBY ONODHBLIMH BeH-
UaMH H IPYTHMH MePAMH YCHJIEHHS CBSI3H KPemu C MaCCHBOM TOPHBLIX
MOPOL.

2.23. Ilpn GypoB3puiBHOM crnocofe NPOHM3BOACTBA paboT NpHMeHe-
HHe apouHOfl Kpenu ROJXKIIO COUeTaThbCsH, KaK IPaBHJIO, C IPHMEHEHHEM
KOHTYPHOTO B3PLIBAHHS.

Céopuas Kenesoberonnas Kpenb (C)KBK)

2.24. C6opubie aneMenTst C)KBK RoskKHBI OBITH 3aBOJCKOIO H3TO-
TOBJIEHHS (KOHCTPYKLHIO CM. B IPHJIOKEHUH B).

2.25. Tlpu npoexrupoBanun C)KBK BuiGOp KOHCTPYKUHHM H cBop-
HBIX 3JIEMEHTOB XOJIKEH ObiTh YRA3aH ¢ HOMEHKJATYPOH COOTBETCTBYIO-
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UHX H3AeNUA, BHINYCKaeMblX WJIH HaMeyaeMblX K BHINYCKY IPOMbili-
JCHHOCTbIO. [IPOEKTHPOBAHHE HOBLIX, HEOCBOGHHLIX IMPOMBIILJIEH-
rocTbio, CKBK p0m%H0 66ITH 060CHOBAHO [AETANLHBIM TeXHHKO-IKOHO-
MHYECKHM pacuyeToM M COIVIACOBAHO C 3aBOJAOM-H3TOTOBHTE/EM,

2.26. ITocne ycranoBku C)KBK monkna GolTh BbITOJHEHA 3anodi-
HHTE/ILHAS LIEMEHTalH,

Mounonurnas Gerounas kpens (MBK)

2.27. MonoauTHas GeTOHHAs Kpenb, KaKk NpaBHJIO, pacnojaraercs
3a npejejaMH raGapuTos OGUeNKH H3-32 HEBO3MOXXHOCTH rapaHTHpO-
BaTh KayecTBO GeTOHa W Pa3MecTHTL apMaTypy OOGACNKH B CeueHHH
BpeMeHHOH KpenH.

OcraBnienue 3a onany6koit MBK BuiBasoB nopoaw Gosee 0,1 M3,
KaK IPaBHJIO, He JOlyCKaeTcH.

2.28. Jlns GeTOHHOIl cMecH peKOMEeHAYeTcs 1iCMOJib30BaTh NJIACTH-
(MKATOPBI M YCKOPHTENH CXBATHIBAHHA M TBepLeHHS GeTOHA, He BbI3bl-
BaloLlHe CHHXKEHHs KauecTBa GeToHa *.

MoHonuTHAs GeTOHHAs Kpenh BLINONHAETCS, KaK NpaBHAO, C HC-
NoJIb30BAHHEM NePeJBHKHOTO UIHTA-ONANYOGKH H NpHMEHEHHEeM JIHTOro
GeroHa (cM, npuJsioxenHne 6).

OGaacTh HpHMEHEHHS Pa3JHYHLIX THMOB
BPEMEHHOH KpenH

2.29. Ilpexpapure/ibHulil BBOOpP THna BPEMEHHOM KpenH B 3aBHCH-
MOCTH OT KaTeropuH YCTORUHBOCTH H KPeNoCTH NOpoAnl B obpasie
clielyer NMPOU3BOAHTL NO TabJ. | U YyTOUHATH TEXHHKO-2KOHOMHUYECKHM
cpaBlleHHeM BapHAHTOB.

2.30. MerannuHueckie aHRephl CledyeT yCcTaHABNHBATb B BhipaGorT-
Kax NpPH CJAOHUCTHIX TPYHTaX M B IPYITaX, COXPaHSIOUHX VCTOHYHBOCTD
B TeueHHe KOPOTKoro Bpemeni (1o 1 cyr).

2.31, CranenojiiMepHble aHKeppl pPEKOMEHAyeTCA NpPHMEHATb B
rpyurax, tTpefylomux OblcTporo 3aKpenJenus, B nopopax ¢ [=3.
B o6BoaHeHHbIX NOpPOAAX MOTYT NPHMEHATLCH CTanenoJnMepHbie I
CTasellIaKOCHIHKATHbIE aHKePD! NPH 06513aTeNbHOM NPOBELeHHH Tpes-
BapHUTeJbHbIX HCNBITAHHIl B KOHKPETHBIX YCJOBHSAX.

* BpemeHHadA MHCTPYKIHA N0 MPHMEHEHHIO JHTHX OETOHOB B  IHEPIeTHYECKOM
crpontenbctse BCH 27-81/Munsuepro CCCP, M.: 1981.

PyKoBOACTBO NO TpHMeHeHHio XuMuyecknx A06aBok B Gero, HHM)KB Toccrpos
CCCP, M.: Crpoitnanar, 1980.

PexoMeHJaluKH O NpHMeHeHH:o GeTOHOB § PacTBOPOB C A06aBKAMH MNOJHMEPOB,
HUW)XB Toccrpos CCCP, M.: Crpoiiuaaar, 1985.
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TaGaunsa

1

= KoshpuuMenT xpenccTH nopops s-ob6pasie
=8
§§ Xapaxrep ycrofium-
E%g BOCTH nopon >8 f=5—8 J=3—4 f=1—29
I |Becoma  ycrofiun-)Bes xpenn Be3s kpeny.— Bes kpenu —
BHIE OoTHedbHNE aHKepH |AHKepH
Ankepnl+ HabpH3r6eToH
Il |Ycroiiuusnie Bes xpenn —ot1-|Be3 kpenu — Auxepn AHKeph + Habpusrberou *
LeMbHHE aHKkepbl| OTAeAbHME aHKepw [AnkepH+Habpuaréeron |[Merasiuueckre apku

1II |Cpeanelt  ycrofiuu-| AHKEpH AHKepH Anxepn+Habpuarberon  |Merananueckue apku

BOCTH Axxepni+Habpuarbe- |ApMokapKach MBK

TOH

1V [CnaGoh  ycrofiun- —_ ApMokapkacH Anxepn+Habpuarberon * CKBK

BOCTH CXBK A BK MeralanyecKHe apKH

Meraannueckne apkd | MeTaanHuecKkHe apKM MNoparaneas xpene
MBK
IMoparineag xpenn
ARkepu +Ha6pu3rée- |MBK
TOH *
V |Heycrofiunsne - - S)KBK i
£ 3

* Kpenu MOTYT NpuMEHSITLCA HPH SKCHEPHMEHTANbHOM 0GOCHOBaHMH.
** Kpensiense OCYmeCTBJSETCS BMJOTHYIO k 326010, T(POXOAKA BHMONHSETCS
O6a3areapio Kpenyedne a6a 3a601.

CREUHANbHLIME  CNOCOGaNMA.

Kareropur ycrofiunBocTd NOPOJ ONpeielsioTcd MO Npusoxenuio 1.



2.32. B BEeYHOMEp3JLIX TPYHTAX KeNe306eTOHHLIE aHKEPH CJEAYET
ycTanas/iHBaTh C NPHMEHEHHEM DAcTBOPOB ¢ J06aBKaMH, YCKOPSIOUIH-
MH CXBaTbIBaHHE H TBepAEHHE HJH MPOH3BOAHTL 3JIEKTPONPOTPeB AJis
oGecrieyeHHsl TBepJeHHs pacTBopa.

2.33. MoHonuTHYI0 6€TOHHYIO Kpenb AONycKaercsi NMPHMEHSTh INPH
npoxoJke TyHHeaeil B caaboycroilunBbix noponax. [Tpoaer BbipaGoTKii,
KaK npaBKJo, He joJked npeswiwiath 8,0 M. Ecnu B npoekre npoxoxn-
KH TYHHEJISl MOHOJHTHAf GETOHHA® Kpellb He Obla npejiycMoTpeHa, To
npHMeHeHHe ee B pabouHX yeprexkax JHONKHO ObiTb COINACOBaHO C
renepabHOil IPOEKTHOH OpranH3anue.

2.34, B Tex cayuasx, KOrAa MIpH INIPOXOJKe TYHHENs KOMOafiHaMH
(rynnenenpoxopueckuMu Mawnuami) B mopofax 11 n Il kareropit
ycTofiuliBOCTH Bbipa0oTKa Ha yuacTke OT KoMGafiHa 10 NOCTOsIHHOI
06xe/IKH TYHHENs He coXpalseT 11e06X0AHMOil YCTONYHBOCTH, PeKOMEH-
Jyercs IPUMeHsATb clelylollke BH/bl BpeMeliHOH KpenH:

-—— NpH NpoXoJKe TyHHenst KoMGaiHaAMH cTpejoBoro THna (H36H-
paTenbHOrO AEHCTBHS) — aHKEPHYIO CaMOCTOATENLHO H ¢ MeTajjHue-
CKHMH NOJAXBAaTaMH MexAy alikepaMiu, HaGpniarGeroH, oGJeryeHHhnle
MeTaJJIHueCKHe apKH H HX coueTaHHus,

— IpIl MpoXojiKe TYHHeNs KoMGaiiHaMu poropHOro THna (Ha moa-
HOoe ceueHHe BEIPAOOTKH) — aHKEPHYIO CaMOCTOATEJIbHO U C METaJlJIH-
YeCKHMH NOAXBaTaMH, COOpHbIE NMJIOCKHE apModepMbl, MeTalJHYecKHe
apku, C)KBK.

2.35. TynHenn, npoxoanmeie B nopodax II1 u 1V kareropuit ycroii-
YHBOCTH, B YC/JIOBHAX 60/bUION0O rOPHOro AaBJieHHs PEKOMEHIyercs 3a-
KpPeMJIsiTh NOAATNHBOH Kpelnblo.

2.36. [lepeBsiHHbie KpEeNHU NPHMEHSIOTCS B OCOGHIX CJAydYasix NpH
NpPOXojaKe BHPAaBOTOK B CNOMKHBEIX HHAKEHEPHO-re0JIOrHYECKHX YCJOBHAX
N0 YacTAM CeYeHHs.

2.37. B nyyauiux rpyHTax MOTYT NDHMEHSTbCsi aHKepHasi, c6opHas
Kene306eTOHHAA H MOHOJHTHAs OeToHHAas KpemH.

3. HATPY3KHW HA BPEMEHHYIO KPEIb

3.1. HarpyakamMu Ha BpeMeHHYI0 Kpenb NpPH NPOXOAKE TyHHesell
ABNSAIOTCS BePTHKAJbHOE W TFOPH3OHTa/bHOE rOpHOe AaBJjeHHe, cobcer-
BeHHbIll Bec KpenH. [lpu pacuerax aHkepHoft 1 apouyHoll Kpemeii HX
coOCTBEHHBIM BECOM AONYyCKaeTcs npeHe6perats.

3.2. Topuoe paBieHHe Ha BPEMEHHYIO Kpellb, MPOUHOCTL KOTOPOI
Bo3pacTaer ¢ TeYyeHHeM BpeMeHH (HaOpui3r6eToH, xesne300eTOHHbIe
aHKephl, 6€TOH), cieayer ONpeledsTh KaK Ha MOMEHT BCTYNJIEHHS
3TOil Kpenu B paboTy, TaK H lla MOMEHT BcTymJienns B paGory nocro-
SHHOIl 00/eNKH TYHHeNs; NPH 3TOM AOJKHO YYHTLIBATHCA H3MEHEHHE
MPOYHOCTH HaOpLI3r6eToHa, pacTBopa H GeTOHa BO BpeMEHH.
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3.3. BeprHKa/bHOE HOPMATHBHOE  DPaBHOMEDHO paclpepeseHHoe
CHMMETPHYHOE TOpHOE /JaBJIEHHE Ha BPEMEHHYI0 Kpenb ggzn (KH/M2)
clefyeT onpeaensTh:

— B nopoAax ¢ Ko3(pQHIHeHTOM KpenocTH f<<4 no dopmyae

ngn=g{‘ ghq, KH/Mzw (l)
rae p— koadpuuueHT, npuHHMaembifi paBubimM 0,7 npH mpoJieTe Bupa-

Gotka b<<5,5 M, paBHbiM 1,0 npu 2> 7,5 M M NO UHTEPNOMSLHH MeEX-
Ay 0,7 u 1,0 npu 5,5<b<<7,5; p — niorHocTb rpyuta, /M3, g—10m/c?;

b
J— q .
h, —sBHicOTa cBOoja OOpyUIeHHs, NpHHAMAaeMas paBHOM Izq._Q_,

M
bq—— npoJsier c¢Boja O6PYylIeHHs, NPHHUMAaeMblii paBHHM

b,=0b+2htg (45°—-;-),M; @)

h, b— coOTBETCTBEHHO- BHICOTA H NpoJieT BLIpaGoTKH, M; @ — KaxXy-
IWHACA yro BHYTPEHHEro TPeHHs PYHTOBOrO MaccHBa, NPHHHMaeMbiil

paBHbIM p=arctg f\;
— B nopoaax ¢ Koa(hHUHEHTOM KpenocTH f==>4 no ¢opmyne

g oen= 00 ghy, xH/M?, 3)

rae h, —ray6HHa HapyuleHHofl 30HB NOPOXbI, onpeaesnseMas HaTyp-
HBIMH HCCJeAOBAHHAMHM, & Ha CTaJHH NpeABapHTeNLHEIX PacyeToB NpH-
HHUMaeMad paBHOH

hql=kab! M, (4) N
rae R,— koadduunenT, onpeenseMuiii no rabn, 2.
Ta6aunuma 2

Kosdpunuent ka NPH CTEREeHH TPEUIHHOBATOCTH NOPOX
Kosdpuuuenr kpenocts
ChaaBorpemuuosarsie | CpesHerpemiiHoBaThie | CHABHOTPELHHOBATLIC
nopoin B obpasue M'r<"5 1‘5<M1<5 5<MT<30
4 0,20 0,25 0,30
Or5 108 0,10 0,20 0,25
10 1 Gonee 0,05 0,10 0,15

Mprumeuanus: 1, B peanoMepasiuX rpyHTax BeJUUMHY HaPYWIEHHOA 30HW Cne-
AyeT ompeieatbh TAaK dKe KaK I1Js HeMepaJhX, HO He MeHblle 30HW OTTAaHBaHHA B
nepuoj ctpoHTesberBa (1—2 ).

2. B cnaborpemnioBaTsix FpyHTaX NpH riybuHe HapylleHHOR 3oHM Gosee 1,5 M
HOpMaTHBHOE BePTHKAJbHOE TOpPHOe jAaBJjeHne HaLJeXHT ymeHpwarth ¥a 20%.

3. Tlpu pacuerax mapaMerpoB BpeMeHHOH Kpend BHPaGOTOK, MPOXOAKa KOTOPHIX
npon3soiuTcs koMbajiiHaMyu, yYHTHIBAA OTCYTCTBHE HapyleHHii FPyHTa MO NepHMETPY
BHPACOTKH B3PHIBAMH, BEJMUHHY HArpy3KH Ha BPEMEHHYI0 Kpellb, ONpPefe]eHHyl0 co-
raacho om, 3.1—3.5, xomyckaercst cHuKaTh Ha 30%.
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3.4. BepTHKaJbHOE HOPMAaTHBHOE FODHOE AaBJieHHE HAa HaGpoi3rbe-
TOHHYIO Kpenb, pa6OTaloLIYI0 COBMECTHO ¢ aHKEPaMH HJM MeTajliHye-
CKHMH apKaMH, ciaelyeT olipelensTsh M0 (popmyae

Lgn= if”—g- , XH/m?, (5)

rile @ — LIar aHKEPOB HJIH PacCTOSIHHE MeXAy apKaMH, M.

3.5. OcoGeHHOCTH oOlpeaeseHHss HArpy3oKk Ha MOHOJNTHYIO GETOH-
HYI0 Kpenb NpHBeAeHbl B NPUJOKeHHH 6.

3.6. B rpyurax ¢ =>4 ropusoHraJbHoe faBaeHlle, KaK NpPaBUJIO, HE
Y4HTbIBAETCH.

B rpysTax ¢ f<C4 ropiacHTaJbHOE FOpHOE JAaBjieHHe NMPHHHMaeTcs
paBHEIM

Gun=p g (g + 05 )tg?(45° — L), wHjwe, (6)

HeszaBHcHMO OT KpemnocTH TIPYHTOB NpDH BulcoTe cTeH Oonee 6 M
TOPHOE [aBJieHHe Ha BCe BHIbLI KDPenu ONpejelseTcs H3 YCJOBHs Mpe-
Jle/IbHOTO PaBHOBECHSA CNOJ3aloillel [PH3MBl TPYHTOB (CM. NpHJO-
xKenue 2).

3.7. BeposiTHOCTh BO3HHKHOBEHHs $IBJIEHHS TY4YeHHS onpelessercs
aHaJH30M JUTOJOIHH MOPOA H CTPYKTYPH MaccHBa. Ha cTafuu mpoekr
Harpyska OT myyenHsi OlleHHBaeTcsl O aHaJjoraM, Ha cTalMH paGoueft
JOKYMEHTaIHH — MO HATYPHHIM HAGIIONEHHAM.

Haunnume ropHoro aaBieHHs oT HaGyxaHus onpejiensercss pe3y.b-
TaTaMi J1a6OpaTOPHBEIX HCc/JeioBaHHid o6pa3loB NOpPos Ha Habyxae-
mocTb, Ha CTagHHl l'lpOEKT JdBJjieHHe olleHuBaercsad NO aHaJjJoram, Ha
craguu paGoueli ROKYMeHTALHI — M0 HATYPHBIM HAGNIOAEHHAM.

3.8. B OTHeNbHEIX IeoJIOrHUECKHX- YCIOBHAX CJeAyer MpefyCcMaTpH-
BaTb BO3MOXHOCTL HECHMMETPHYHOrO 3arPyKeHHs KOHCTPYKILHH
FOPHBIM AABJECHHEM.

4. PACUYET BPEMEHHOH KPEINH

4.1, Pacuer BpeMeHHOH KDenu THAPOTEXHHYECKHX TYHHes el cJe-
JyeT [pPOH3BOAHTb IO NpedeNbHBIM COCTOSHHAM IEpBOfi TPYNIbl — Mo
Hecylllell CNOCOGHOCTH C NPOBEPKOH, B caydae HeoOXOAHMOCTH, yCTOH-
YHBOCTH GOPMbI KOHCTPYKIHH Ha pacueTHbie Harpy3KH.

4.2. Tlpn pacuerax ycHJuil cjlefyeT yYHTbIBaTh Ko3(GbHUHEHT Ha-
AeHOCTH 110 HATPY3KAM Y, B COOTBETCTBHH ¢ Taba. 3.

Ilpn pacueTax ceueHuil BpeMenHo# Kpen# Heo6XOAMMO BBOLHTH
cnenyomre KodppuuHeHTh: K03 OHUHEHT HAAEXKHOCTH NO Hal3Haue-
HHIO coopyxeHuit 7y,=1,1, Koadpduuuent coyeranufi Harpysok

Te=09 (1,1, =1). xosdduunent ycnoBuii paboThl ¥, NpuHHMae-
Mblif o Tabur, 4,
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Ta6aunma 3

Kosddbuntesr nagemnocth
No HArpyaKaM Y , npi cpoke

Harpyskn pabor Kpenit
no | mec oT | uo 2 mec

BepTHkaaboe ropuoe NaBJeHHe npu cnonoodpaao-

BaHHH . . . 1,0 1,25
Bepmxam.ﬂoe mpuoe uannenne ot Beca seelt ToJ-

1M NOPOJ MAH OT Beca 30HB HAPYLICHHOH ROPOIH 1,0 1,05
TopH3oKHTaNbHOE TOpHOE JHaBJjeHue . . . . . . . 1,0 L1
Bec KOHCTpyKLHH 1,2 1,2

Ipuveuvanne [lpn pabore BpemeHHOM kpenu Gosiee IBYX MECSIEB HalPysKH
Ha Hee, a TakxXe KOIDPHUHEHTH HAIKHOCTH H ycJ0BuA PaboTH ONPeseNAlOTCS KaK
aas o6aeqok TyHHeselt no raase CHull 2.06.09-84.

Tabuauwma 4

KoEeTpyRRUY Koad puunent ycaosui

pabota Yo
Betonunie . e e e 1,0
Kenesobetounne cﬁopuue e e e e e e 1,1
Crasbibe . . . . . . .« . « . . . . 1,0

4.3. Pacuyernl ceueHuit 6eTOHHON H Kene300eTOHHOH Kpemu HOJIKIIbI
[poH3BOAHThCA B coorBercTBlin ¢ raaBoi CHull II-56-77, cranbioit —
co CHuIT 11-23-81.

4.4. Pacyer BpeMeHHOH Merajaunueckoil, 6eronnofi u xenezoberoli-
Ho#t cO0pHOIl Kpenwu cJjeiyeT MPOH3BOAHTbL C YYETOM OTHOPa HOPO/bI
npu KoaddHuHeHTe KPENOCTH B MaccHBe [y ==1.

Pacuer ankepHoil KpenH

4.5. lllar ankepoB (@) B NPOJAOJBHOM H TIONEPEUHOM HaNpaB/enuAx
NPHHHMAETC HaHMEeHbIUHM (HO He MeHee | M), HCXOAA H3 YCJOBHI:
a) o6pasoBaHHA IPYHTOBOrO CBOAA No dopmyiie

a=1,— e (4 5),m, M
TAe AJHHA aHKEPOB
la = hql -+ lql’ My (8)

k4~ raybuna Hapyme}mou 30HB, M; [, — rayb6HHa 3aleflKH aHKepa
3a mpeiesibl HApYLUGHHON 30Iib, npuHumaetes 0,5—0,7 M; b — npoer
BEIpabOTKH, M; ¢ — cuelJiedHe T'PyHTa, MPHHHMaeMoe N0 AaHILIM Ha-
TYPHBIX Hccneuoaamﬁ; AJisL IpeiBapUTe]bHbIX DACUeTOB AOMYyCKaeTcs
npunumMath ¢=0,03f, MIla (c==3f rc/M?); g,, u ¢ cneayer npuuHMaTh
B €IHHOM H3MEepeHHH, k,,—xoaqnqmuuem npUHHEMaeMui#i no Tabm. 5.
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Ta6nauua 5

Kosdduuuens xkpenoctd [y

Kosppuumenr ky TPH dopMax cedenWs BuPaGOTKH

II—IV n kpyrosom

o 5
Boaee 5

6) yCTOHYHBOCTH PPYHTOB MeXAY aHKepaMH no ¢popMmyse

0,2
0,25
a== —{1 4
3

c

0,25

03

B) NPOYHOCTH 3aKpeIJeHHs aHKepa Do PopMysaM

-y

Pghql

rie d—anaMerp CTepXKHs aHKepa, cM; R g — pacyeTHOe COMPOTHBJIEHHE

CTaJIbHOI'O CTEpP2KHA DPAaCTANKEHHI no npeneny TEKYUYe€CTH,
N, — pacuerHas Hecyulasi crnocoGHOCTb aHKepa,

Pt ©)
qz

N, <L Ry, (10)

MIla;

Oﬂpe,’leJIHEMaﬂ Ha-

TYPHBIMH HCC/JEAOBAHHAMH B DAacueTHOE BpeMS BCTYIJEHHS Kpeni B
paboTy, a Ha NPeABAPHUTEJLHON CTAalHH B COOTBETCTBHH ¢ TabJ. 6,

Tabauua 6

THN 8HKepPoB

Pacyersas HecylWlas cnoco6HOCTb aHKepOB B 3aBlICH-

MOCTH OT (hawTODOR,

kH (rc)

BpeMst BcTyn/eHHs KpenH B pafoTy, CyT

1 2 3 7 H Gonee
1. XKenesoGeToHHHEE
6e3  ycKOpuTeAsd TBepAe-
T 30—50 50—70 70—90 90—110
(3—5) (5—7) (7—9) (9—11)
TO Ke ¢ yCKOpHTeaeM 5070 70—80 80—100 100—120
TBEpPAEHHA o (5—7) (7—8) (8—10) (10—12)
2. CrajenoauMepHbe 80—100 100—120 120—140 140—160
(8—10) (10—12) (12—14) (14—16)
Kosdouunent KpenocTH MOPOAHOTO MaccuBa  fy
35 10 11 4 suwe
3.Iﬁerannuqecxne KJAHHOLle- 30—40 50—70 30—40
JeBbie . .o . (3—4) (5—7) 3—4)
4. Meraaanyeckue pacnopHule 40—60 70—90 70—90
(4~6) (7—9) (7—9)
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Mpumevarusa 1. [lpn ycTanosxe Kene3o6eTOHHBIX ¥ CTaJeNOJNHMEpPHBIX aH-
KepoB B 0OBOJHEHHOM MAacCHBE MJH Nopoaax, 067alalolHX BH3KOH airesuen (rJIMHH-
CTbie TPYHTbl, COJb H NP.) 3HAUCHHN HeCylileH CNOCOGHOCTH CAEAYeT CHHXKATh B
1,5 pasa.

. B rabuauue Gosbllee 3HaueHHe HeCylled CHOCOGHOCTH AAaHO AJA CJaGoTpeutHHo-
BaTHX NOPOX, MeHbliee — A CHAbHOTPELIHHOBATHIX.

4.6. B ToM cayuae, €CaH [0 YCHJIHIO B aHKepe 3HauYeHHe Lara aHke-
poB nonyuaercss menee 1,0 M, HeoOXOAHM TiePeXoi Ha APYroH THM aH-
Kepa, Hecywasi cnoco0HOCTh KOTOPOro AOJXKHa ofecneudBaTb NPHHA-
T war a=1,0 M.

IIpumeuarue. TIpH u3BecTHBIX 3HAYEHHsAX Hecylleil cmocoGHOCTH
aHKepOB H clUenNeHlst HaGpblar6eToHa ¢ CPYHTOM (B pacyeTHble Cpo-
KH), ONpeaeJeHHble HATYDHBLIMH HCIOBITAHHAMH, NapaMeTPsl KpenH pe-
KOMEH/YeTCs YTOYHATb B COOTBETCTBHH C NMPHJOMEHHEM 2,

4.7. Tlpu BeICOTE BBIPAGOTKH, CYHTAsl OT MOJAOLIBLI A0 MHSTH CBOJO-
BOH yacTd, paBHONl HJH Meliee 6 M, aHKepPHOe KpellJIeHHe CTeH NpHHI-
Maercs TaKHM JKe, KaK H CBOJA0BOIl yacTH BHpabOTKH.

[Ipu BbicoTe cTeH BhipaboTKH GoJsiee 6 M pacuer aHKepHOH KpenH,
HaJJeKHUT BECTH TIO caeAylouleii MeToauke.

ITo opueHTam cucTeM TPeUliH B TOPHOM MAacCHBE ONpelessiioTcs
MOTEeHIHAJBHO HeycTOHYHBEIe OJOKH MOPOAB B CTEHAaX, KOTOPLIE MOI'YT
CNOJI3TH B BBIPaBGOTKY. YCTOHUHBOCTH TaKHX GJIOKOB PacCUHTHIBAETCH
H3 YCNOBHI NMPeAeNbHOro PAaBHOBECHS C YYETOM CHJ TPEeHHS H CKOJbIKe-
HHUS, JEHCTBYIOLLHX B NOPOANOM MacciiBe ¥ BpeMennofi kpenu. [To nau-
IbIM pacueTa yCTOMUYMBOCTH ONPEeNeNsIOTCS OCHOBHBIE NAPAMETPbI ali-
KepHOH Kpenu: JJ1HHAa aHKEPOB B 3aBHCHMOCTH OT MecTa HX YCTaHOBKH,
paccrosiHlie MexAy aHKepaMH IO BbICOTE CTEHBl, THN U pa3Mepbi au-
kepa. [lop#iok pacuera npiBeJeH B NPHAOKEHHH 2,

Pacuer nHaOpbi3arGeToHHOR Kpenu

4.8. ToauyiHy Kpem# U3 HaGpHISr6eTOHA B CBOMOBOI YaCTH BLIpa-
GOTKH cjiefyeT onpeaessiTb o Gopmyne

h=0,35a‘/—-g—‘””—-,m, 1
- Ye 1t Rotn ( )

rie ye — Ko3pduuuent ycnosuit paboTh, KOTOpHIt MpUHHMAaercs HJst
apMHpoBaHHoro HabpbaréeroHa . =1,0; AA7 HEapMHPOBaHHOTrO
e =0,6; Rewm — HOpMaTHBHOE CONPOTHBJEHHE HaOpLI3rGeToHa pacts-

apg

WEHHIO, MHa;gq,,,zf— — HOPMAaTHBHOE BePTHKaJIbHOE OPHOE JAaBJie-
M

H¥e Ha 060104Ky H3 Habpnisrberona, MIla; y,— KoahpHUHEHT, YUHTHI-
BalWMi Bo3pacT HabpLI3r6eTona, KOTOPLIH onpeaensercs SKcnepHMeH-
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TanpHO. Ha npeaBapHTeNbHBIX cTalHSAX NPOEKTHPOBAHHS Y, AONYCKaer-
cs npHuHMaTh no taba. 7.

Ta6baunua 7

3unavenus ¥, DpH Bospacte, CYT
Hannyne ycKopHTeNs B CMecH
1 2 3
Bes yckopurens . . . . . 0,2 0,25 0,35
C yckopHTeneM . . . . . 0,3—0,4 0,3—0,4 0,4—0,45

4.9. ToamuHy HeapMHPOBaHHOTO NOKPLITHs HaGpPHI3r6eToNOM cTel
BbIPa6OTKH DeKOMeHAyeTcs NPHHHUMATh paBHOIl [0JIOBHIE TOJLIHHDI
MOKPHITHA CBOJA, HO He MeHee 3 CM.

Tonwnna apmupoBanHoro HaOGpH3rGEeTOHHOrO MOKPHITHA CTEH Bhi-
paGoTKH onpenessercs Kak M s ee CcBoJOBOil uactH, no op-
myae (11).

[Tpumep pacuera HaGpHi3rGeTOHHOM KpenH NpHBEAEH B NPHNO-
XKeHHu 2.

Pacuer kpenu H3 apMOKapKacos

4.10. ApMoKapKachl NPOEKTUPYIOTC B BHAE NPOCTPAHCTBEHHON KOI-
CTPYKLHH MO YCJOBHSIM XKECTKOCTH H3 MJOCKOCTH apmodepM H ya00eT-
Ba MoHTaxa. Kapkacbl HMeOT NPSMOYroJiblioe CeyeHHe N BKJANOYAIOT
oObiuno ABe apMmodepmbr. Omipanie Kapkaca MpHHHMaeTcsi wapunip-
HBIM II pacyer ero NPOH3BOJAHTCH Ha FOPHOE JlaBJeHHe ¢ y4eToM OTiopa
nopoxbl. Pacuer Bermovingercs Ha IBM ¢ noMoutnio nporpamssr TKIA,
BAPCC u xp. OnpenensiioTcss yCHAHA B CEYEHIIIX PaMBL.

YcuaHs B mosicax pacCyHTHIBaOTCA no popmyse

N M
N= ry + o (12)
B packocax
Ny= —2 (13)
r sina }

rie M, N, Q— pacuerHbie HaruGamomwuii MOMeHT, lOpMaJbHas M
fnonepeynass CHJAB B ceYeHHsX KPeMH; ¢ — yroa HakJolla pacKoca K
nosicy; Ay — paccrosiiine Mex(ly UGHTPAMH TSXeCTH NOSCOB.

4.11. YcToiiuHBOCTE BHEUEHTPEHHOCKATHIX IJEMENTOB [OCTOSIHIIOTD
CeYeHHH B NJIOCKOCTH AEHCTBIISE MOMEHTa NPOBEPSIETCH B COOTBETCTBIN
¢ n. 5.27 raasst CHull 11-23-81. YcroftunBocTe NOSICOB, PacKoCOB H
apKH B 1eJIOM IpoBepsieTcs 1o popmyJe

N
'I%EA*< Ry Ter “4)
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rie A—IJOMAafb CeYEHHs 3JEeMEHTa OpyTTo, @, — KO3DOhULUEHT,
onpejensieMuifi no tabia. 74 rnaset CHull 11-23-81; R, — pacuersoe
COTPOTHBJIEHHE CTaJH CXKATHIO H PACTSIKEHHIO M0 npe,u.eny TeKYUecTH;
L, 1;, — COOTBETCTBEHHO KO3(Q(OHUMEHT HANEKHOCTH MO HAZHAUEHHIO
COOpY)KeHHﬂ U K03(p(PHUHEHT coueTaHHs HArpy30K NpPHHHMaeMbie IO
n. 4.2; Y, 7= 1 7¢ —Koapouunent ycnosuit paboThl NpHHHUMaAETCS
no ta6na. 6 CHull 11-23-81.

[TpoBepka NpPoOUHOCTH apMod }\Z}Mbl NPOH3BOJAHTCA B COOTBETCTBHH C

. 5.25 CHull 11-23-81 mpu J2le—_ “"“f >0,1 uo dopmyne

tn e N +( ’(n'fchx )" <1 15)
AnRy7c CxW,mRy e = (

rae y.=095 (ra6u. 6 rmase CHnull [1-23-81) mm apMaTypHbIX
crepxuelt ¢,=1,26 (ra6a. 66 CHull 1I-23-81), Ay, Wy, — naomans
MOMEHT COTNPOTHBJNEHHSI OTHOCHTEJNBHO OCH NPOKAaTHOTO NPOpH/IA Her-
TO; #, €, — KO3QGHUUHEHTE, NPHHUMaeMbHle IO NPHJOXEHHIO 5
CHul1 11-23-81.

YcTOHYHBOCTD 3/1eMEHTOB H3 MJOCKOCTH (epMH ONpeAensieTca no

dopmyne

Tn Yl
—————WCA <Ryt (16)
c= —~L—, fIPHBEJleHHEI SKCUeHTPHCHTET /M,~== Mumgx iii'—; o H B npu-
l4a N W,

HHMaIoTCS no ta6a. 10 rnaser CHuIT 11-23-81.
BBHAY YacTOro pacnofioxeHHs apMaTypH B HanpabJieHHH o6pa3syio-
meli B KapKkace, TAKOr0 pacyera OGBIYHO TPOH3BOAHThL He Tpebyercs.
[IpuMep pacueTa H KOHCTPYKUHH NpHBEJEHH B IPHJIOXKEHHH 3.

Pacuer merajaiauveckoit Kpenu

4.12. PaMHO-apoyHast Kpemb PacCUHTbIBaeTcs, KaK HpaBHJIO, B
NPeANoJIOKEHHH 3arpy»KeHHs TOPHBIM JaBJeHHeM C YueToM oTnopa
nopoisl. B KkauecTBe pacueTHOH CXeMbl KOHCTPYKUHMH CJEAYET NPHHH-
MaTb cXeMbl C lIaPHHPAMH B MATAX.

Ornop nopoab B pacyere NPHHHMaeTcs B BHAE COCPELOTOYEHHBIX
CHJI, IPHJIOXKEHHBIX B y3J1aX KPeNM H HanpaBJIeHHHX Mo GHCCeKTpHCcaM
COOTBETCTBYIOLIHX yrJIOB. YCHJIHS B 3JE€MEHTaX Kpenu MW PeakuHH Mo-
TYyT OnpejeisATbes rpaduyeckd MOCTpoeHHeM JAHarpaMmbl  KpeMowbl.

SieMeHTEl KPeNnH c/IelyeT PacCUHTHBATh KAK CTaTHYECKH OMpeieH-
Mble 6a/IKH Ha JABYX ONOPaX, HarpyXeHHHe OCEBBIMH CXKHMAIOIHMH cH-
JlaMH ¥ paBHOMEPHO DACNpeAe/ICHHOM MO AJHHE HArpy3Kofl OT FOpHOro
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AaBjaeHHs, DTOT XKe pacyer Moxker GHTH BhinosHedH Ha 3BM mo coot-
BETCTBYIOIIHM NporpaMMma, Hanplmep, no mporpamye TKIA nan
BAPCC.

4.13. Illar apounoft kpemni, HCXOAS H3 PACYETHLIX YCHAHA B ee 3.e-
MeHTaX, MOJKET OIPENeIsITbCS YCAOBHAMH TEXOMOTBUEcKIX BO3MOKIIO-
CTell 3aB0/1a-H3rOTOBHTE]S METAJJIOKOHCTPYKUHA (nanpumep, iuone-
CpeuilbiM CeuelHeM THYTOH Kpemd) 1l HajHdHeM  ONpeleentioro
upoduast npoxara. B 3ToM ciyuae THI 3aTA:KKN OpHHMaeTcs nocte
HasuaueHnus wara pam. Jlasi pacuera mara pam MOMKeT ObiTh TakiKe
HPHUATA 34 OCHOBY IPOYHOCTb H Da3Mephl 3aTAXKKH, HNANPHMED, H3
cBopiioro xkesje3obeToHa, HocJe yero noaGHpaeTcs ceueHHe 3J/eMelToB
apoyHOH KpEemny,

4.14. Pacuer npOYHOCTH CEYEHHIl CTAa/JbHBIX 3JEMEHTOB apOYHOIl
Kpenu NpoH3BoAMTCcA no popmyae (15) n. 4.11.

[IpoBepka ycTOHYHBOCTH 3JIeMEHTOB MOCTOAIHOrO ceueHHs B fJaOC-
KOCTIf JeHCTBIIst MOMEHTa BbIMoOJHsAeTcs no Qopmyae (14) m. 4.11.

ITposepra ycTOHYHBOCTH BHEIEHTPEHHO-CXKATHIX SMEMEHTOB NOCTO-
ANHOTO CEUEHHs 113 TINIOCKOCTH JAeHcTBHs H3rifaloUlero MoMenTa mpon3-
BouTes no ¢opmyne (16). M3 aroro pacuera onpejessercs war npo-
JOAbULIX cBA3eH.

[Ipumep pacuera apounodl (paMHOM) KpenmH npuBeldeH B PHJIO-
MeHHH 4.

Pacuer kpenu u3 cGopsoro xene3obeToHa

4.16. C6opHasn xene3o6eToHHaH KpeMnb PacCYMTHIBAGTCH HA NMOJAHYIO
Harpy3Kky ropHolM [AdBJeHHeM H COOCTBEHHHM BECOM KaK UIAPHHPHLIN
MHOTOYrONbHHK B YNpyroit cpejle, NOAuHHAOWeHcs riunorese Buukae-
pa. Pacuer suimosisercs Ha OBM no coorBercTBylOWleH nporpamme
mas crepyxueBolt koncTpykuuu. OkpyxKalowas cpeaa npeacrasasieTcs
YNPYruMH onopami, paboTaloWUMH TOALKO Ha cxKaTHe. B mecte cThi-
KOB OJIOKOB BBOZSTCA lIAPHHPH. Pacuetr MoxeT OblTLb BLINOJHEH MO
nporpamme TKIA.

4.17. TIpoBepka NPOYHOCTH Ke.1e306eTOHHLIX CeYeHHH NPOHU3BOAHT-
e B coorBercTBHH ¢ raaBoit CHull I1-56-77 npu yuere koaddpuunen-
TOB, NpHBeAEHHbIX B HacTosileM pasjese. Knaccel Oerona caeayer
HaszHauyaTb B coorBeTcTBuH co CHull 2.06.09-84.

Pacuer MoHOAuTHOH GeTOHHOH Kpenu

4.18. MonoantHas GeToHHasi Kpemb pPacCUlTBHIBAETCS Ha HATPY3KY
OT cO6CTBEHHOrO Beca H FOPHOro 1aBJEHHS, Kak pamMa B ynpyroil
cpene, noauHnsioleiics runotese Buuxiepa. Pacuer nponssoautes ¢

yueToM 00pa3oBaris NJacTHYeCKUX WapHnpos na IBM no nporpam-
me TKIA.
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4.19. Onpenenente pacnaqy6oqHOro BO3PacTa, TEXHOJOTHUECKHE
Tpe6oBaHHA K BO3BENEHMIO KDem, KOHCTPYKUHA WIHTa-onany6kH, a
TakXe MPHMep pacuera Kpenu NpuBeJIeHH B NPHJIOKEHHH 7.

4.20. ToulkHa BpeMeHHOH Kpenmd H3 MOHOJMHUTHOro GeToHa ompeje-
JfeTCsd Ha CTAAHH IIPOEKT.

Pacyer nomarnuBoii kpenu

4.21. Pacuer nopmatsuBoil KpenmH NPOH3BOAMTCA IO CHELHAJbHEIM
HHCTPYKIHAM.

Onpenenense KoddduuneHra ornopa NOPogbl

4.22. Kosdduuuent ornopa nopoant aas pacuera C)KBK u MBK
AONycKaeTcs BHINOJKATL N0 hopMynam

a) JyIs KpYyroeoii kpenu K=M—3;
Te
6) ajst HEKpYroBo#t KpenH K = 1805’2“;

100 K,
1,34 (1 — v) bgn *
rae Ko—koapduuunent yaenbHoro ornopa, H/cM3. Ha npeaBapurensubix

CTalHfAX JONYCKaeTcs HCIONb30BaTh I'pauk pHc. 1; r,— pamnyc Bul-

B) IOJ NSITAMH Pa3oMKHYTOH kpenn K=

Hew e frecien’?)

16000/1605]

14000 (1408)

72000/(1200)

/ﬂdﬂﬂ{;ﬂﬂﬂ} -

2000 (#00) Noumeyanve:8 cnadompequmofarty

45%%%% 7 NIPOLE [ £270 3KAYEHUT Ko,

2000(200) AT [ | aanysennbie no epapuny,cae-
dyem ybeauyubams H#a 30 Ye

2464701244 f

Puc.tep APUK IBBUCUNCLML K OIPPUYUEHME
yoenbroeo omnopa Ko om koippuyuenma
Kpenocmuy 110pall § GAR mpeyukolamé/r nopod

paGotkH, cM; b — mupuHa BRpaboTKH, cM; v — Koadduunent ITyacco-
Ha; by, — LIHPHHA ONOPHI, CM.

B cayyae orcyrcrsua uementauun npy C)KBK aomKen yuHTHIBaTH-
¢ K03 hHUNEHT B B COOTBETCTBHH C rpaHHKOM pHC. 2.

4.23. Tlpu onpeneneHnu Ko3hpHuHeHTa YACABHOrO OTNOPa MOPOAbI
Anst paMHO-apOYHOH KPemH HeoOXOAMMO YYHTHIBATL ONHpaHHE ee IO
IIHPHHE TOJKH M NPUHMMAaTh PacnpeneseHHe AaBJieHHs NO ToJlle 3a-
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TAKKH nox yraom 45° (puc. 2). Kpome Toro, A0MKHO GHITh YYTEHO OT-
CYTCTBHe LieMeHTaluH, O6/1blIas NoAaTAHBOCTb 3a0yTOBKH.

KoatduuyeHT oTnopa Nopoisl npH pacyeTe apoOYHOH KpenH Aomy-
CKaeTcs onpeaenaars no popmyJe

K 100
K= otﬁlssb

»

rie B;— ko3dduiuuenT, yuuThBaOMHAA AedOpPMATHBHOCTb 3a6yTOBKH
MeXJy KPebio H MOPOAOH, KOTOPHI AONYCKAeTCs ONpeAessiTh No rpa-
GHKY pHC. 2; b — wmpuHa nposeTa, cM; € — KOIPPHLUHEHT, YUHTHIBAIO-

E
10
09
Yy
0’7
as ‘ F MoAwund
asH-A! Y] Yod 3o Byrn ofxus
:4 | <
o1} \ "\j
Y Sy L
Jr."xd-

o',”l,dsi,l [T
Aie2 dnpedeaowse xosped~
YueHma B

b,
mUH IHPHHY KOHTAKTa KPemH ¢ Mopojoi s=l—“~, b,— WIHPHHA KOH-
M

TakKTa, M.

HPH OTCYTCTBHH HCXOAHBIX JAaHHBIX JONyCKaeTcad MNPHHHMATDH
KKP = (0,02'—0,04) K.

MMepegava ycuauit OT Kpend Ha 1OPOAY AOJIXKHA GHITb TIIATENbHO
ofecrievena B MecTax (aKTHYeCKOro HaJHUHsI TAKHX ycHauil (B pako-
He 'OPU3OHTAJbHOI'O J1HaMeTPa H B HHTaX).

5. KOHTPOJIb KAYECTBA BPEMEHHOHW KPEIH

5.1. lns mpoBepKH KauecTBAa YCTAHOBKH KPeNH M KOPPEKTHPOBKH
NacnopToB KpemH caeiyeT MpeAycMaTpHBATb B MPOEKTHON NOKyMenTa-
UHH MEpOnpHATHA, 06ecneyHBalOIliHe BXORROM, ONepaulHOHHRA H npHe-
MOYHBIH KOHTpPOJb, corsiacHo TpeGoBanusam CHuIT 3.01.01-85.

5.2. BxoqHofi KOHTPONL KOHCTPYKLHI H MaTepHaJNOB, IPHMEHAEMbIX
IS KpemH, OCYIeCTBAAETCA OpraHu3auuell, BHIOJHAKLILER paboTH No
ee BO3BEJIEHHIO,
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OnepaiiioHHEI # NIPHEMOYHHIH KOHTPOJAbL OCYLlecTBJASIETCS HHXKe-
HEPHO-TeXHIYECKAM MepconasoM (HCMOANHTENb, aBTOPCKHH HaA30p Il
3aKa3uHK), H3 COCTABA KOTOPOTO CO3/AAETCSl NOCTOSHHO AEACTBYIOLIA
eayK0a KOUTpoJs.

5.3. OnepauiioHHLI# KOHTDOJb NpPH BO3BedeHHH OOHENOK H3 Ha-
OpHI3r6eToHa JOJKeH BKJIIOUATh KOHTPOAbL TOMILMIIL OGREAKH 1O Mas-
KaM, a NIPH MX OTCYTCTBHH — L1YNaMM H3 NPOBOJOKH (ue MeHee 3-X 3a-
MepoB na Kaxjnsle 100 M? NOKpbITHS); AOMYCTHMOE MECTHOE OTKJOHE-
HHE TONUHEBL OT npoexTuoit 10 30%.

5.4. OnepauHOHHBII KOHTPOJb NPH BO3BEIECHHH aHKEePROH Kpem
JOJIXKEeH BKJOUaTh:

— KOHTPOJb rAY6HMHBI LIMYPOB ¢ TOYHOCTBIO A0 10 cM;

—— KOMTPOJb HaNnpaBJ/eHHUs WNYPOB C TOHHOCTHIO K0 10°%

~- KOHTPOJIb PACCTOAHNS MEXAY IWypaMH ¢ TOYHOCThIO X0 10 cM;

— KOHTPOJIb HATSKEHHs MeTaJJHYecKHX aHKepoB ¢ TOUIIOCTbIO
no 10 kH. .

5.5. OnepauyOHHBIA KORTPOJb NpPH YCTaHOBKE METAJJNHUYECKOl Kpe-
NH J0JIKeH BKJIOUAaThb KOITPONb COEAMHEHHN, a TaKXe paccrosnls
MEXJY apKaMH ¢ TOYHOCTBIO 0 10 cM,

5.6. Onepauuounsiii KOHTPOJIb 32 COCTOSHHEM KpeNmH B TPYHTax
11 xateropsi ycTOHYMBOCTH AOJIXKEH BKJIOUaTh HabJIOJeHHS 3a QTHO-
cHTeJbHBIMH JedopManHAMH (c NOMOIIbIO CHLHAJH3aTOPOB AedopMa-
HHHA, HHAMKATOPOB CMeWleHHH) HAH a6coJIOTHBIMH JAedopMauHAMH —
METOAOM MapKUIeHAepCKHX 3aMepoB.

Habaonenuss DOJMKHBI OCYWeCTBASATbCS B KOHTPOJBHBIX CTBOpaXx,
OpraHH3yeMHIX B MeCTax BBHIXOJA TeKTOHHUECKHX 30H Ha PacCTOSHHH
2/3 BHICOTH CTEHBl OT MOAOIIBL BLIPAaOOTKH M B  cepeiHHE MpOJieTa
cBOAA.

B nopozax 1 u 1l kaTeropu#t ycTOHUHBOCTH OMEpPaLHOHHBIN KOHT-
ponb 3a COCTOAHHEM KDEMH 3aK/IOYaeTCsi B €XKeJHEeBHOM ee BU3yallb-
Hom ocMmotpe. B nopostax IV karteropiut ycToiftuHBOCTH Onepauuonblii
KOHTPOJIb MPOHU3BOAHTCS MO CNEUHANBHON HHCTPYKLUKH.

5.7. TIpieMounblii KOHTPOJIb NPH BO3BeAeHHH GETOHHBIX W HAGpPHIAr-
OeToHHBIX KpereR 10J:KeH BKJIOYaTh KOHTDPOJDb NPOYHOCTH OeToHa M
HaOpbLI3r6eTola HCnblTaHReM Ha Kaxasle 100 M3 6eTona HJH KaxAble
200 m? 3akpenyieHHONH HaGpPBISTGETOHOM NOBEPXHOCTH HE MeHee Tpex
06pa3uoB Ky6oB B pacnajyboyHOM Bo3pacTe HJAH B BO3pacTe BCTYIJC-
Wi kpenu B pabory.

Jlonyckaercst KOHTPOJIb NMPOYHOCTH GeTOHAa MPOBOJUTL Hepaspylia-
1oulHM MetojaoM. O6GbeM npoBepKli — He MeHee 30 HCMbITAaHHA Ha
200 M? kpemi. JlomyckaeTcsi OTKJOHEHHe pPe3yJbTAaTOB OT [POEKTa
TO/BLKO B GOJIBIIYIO CTOPOHY.

B nprieMoyHBIA KOHTPOJIb BXOAHT HCMLITaAHHE Habphidréerona Ha
cuenjieHHe ¢ MOpojAoH (He MeHee TpeX PaMOK Ha Kax<IOM XapakTep-
IOM HH}XEHEPHO-TeOJOTHYECKOM YYacTKe).
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5.8, TIpueMOUHEIE KOHTDPOJL AHKEPHON KPenH AOJIXKEH BKJIOUATh:

— KOHTPOJIb MPOYHOCTH OMOHOJHUHBAIOUIEr0 pAacTBOPa HCHLITA-
nieM na kaxzase 100 ankepoB He MeHee Tpex o6pa3uos — Ky0oB B BO3-
pacrte 7 cyT;

— KOHTPOJIb Hecyllei CnocoGHOCTH AaHKePOB HCHbITAHHEM HAa
Bbl/lepTHBaHHe NOMKPAaTOM Tpex aHKepoB B Bo3pacte 7 cyt n3 100
YCTAHOBJIEHHBIX, @ TAKXKE B PaCYeTHOM BO3pacTe.

5.9. IlpoBepenue Bcex BHAOB KOHTPOJsI 3a COCTOSHHeM H paboToii
BPeMEHHOH KpemH [OJIKHO (HKCHPOBaTbCA B XKypHasje aBTOPCKOro
HaJ30pa H B rOPHOM XKypHaJe.



¥z

IIpuioxenne 1

O6a3arenpHoe
Ta6auna 1
OcnoBHLIE NAPAMETPhl H XAPAKTEPHCTHKA NOPOA
(» oGpa3ue)
Koadpduuuent { Kaxynufics KosddHiment KaTeropHa
MaotHoets,| kpenoctd B {yren BHYTpew- KDPeNOoCcTH §10=
HaMmenoBaHue r'pyHTOB T/M3 oGpasie, HEro TpeHHsd, ﬂyacvcmia poa mo CHuIl
f rpaa. ¢ IV.2-82 c6. 29
L 2 3 4 5 6
MarMatideckHe ROPOAB  MeJIKO3CDHHCTHE  HEeBbIBETpe-
JLIe¢ HCKJIOUYHTENbHOH NIPOYHOCTH (AuabasH, rad6po, guo-
PHTH, KECHHAHTH, MOPPHPHTHL H Ap.) H MeraMmopdude-
CKHe NOpPOoAb MEJIKO3eDHHCTBE HEeBLIBETPeJble HCKJIIOYK-
TeJNILHOM KpemoCTH (KBAPUHTH M 1p.), CJAHBHHE Kpapuw.| 2,8—3,0 19—25 87 0,09—0,14 XI
MarMaTiyecKne NOPOAB  MeJKO3EPHACTHIE  HeBLIBETpe-
AHe OYeHb NpuuHble (IHA0a3pl, AHOPHTH, TIPaHHTH, ba-
3aJbTH, aHJE3HTH M AD.) H MeraMopdHYeckHe NOPOAH
ME/IXO3CPHHCTHE HEeBLIBETpe/Ible OYeHb INPOYHLe (KBapIH-
Thl, POTOBHKK H Ip.). 3,133 17—19 87 0,1—0,15 X
Kpemens, KsapuuToBbie eCIaHWKH, H3BECTHAKH HEBHBeET-
penbie HCKAIOYHTENBHOH NMPOUYHOCTH MENKO3EPHHCTHE. 3,0 15—17 86 0,15—0,2 X
MarmaTHyeckHe HOPOAbN CpPeJHe3eDHHCTHE HeBbIBETpe-
An¢ 4 caaboBbiBeTpesHe IpoyHHe (rPa’uTH, Anabasbl,
CHEHUTH, NOPGUDHTH, TPaxXHTH H Ap.) K MeTaMopduve-
CKHe MOPORLI CPEAHE3CPHHCTLIE HEBLIBETPENble [IPOUHHE
(KBapuMTH, HEiCH, aMPHEONHTH B AD.). 2,7—3.0 12—15 85 0,1—0,2 X



TIpononxenne tabu. 1

1 RN 3 | 4 | 5 l 6

[lecuaunku MeNKO3EPHHCTBIE OKBAPIIOBAHHBIE, HU3BECTHA-
KA H JOJIOMHTBHL QYECHb NPOYHBIE, MpPaMOpPH OYeHb NpoU-

MEIE, KPEeMHHCTbE CJAAHUM, KBAPUHTH € 3aMETHON CJAAKIe-
BATOCTHIO. 2,7—29 10—12 83 0,14—0,2 IX

KonrﬂomepaTu H 6[.]8]('11’[‘“ OPCYHBIE HA H3BECTKOBOM MeE-
MEHTE, NOMOMRTH W H3BECTHAKH NPOYHHeE, HeCYaHHKH NpOY-

HBIE Ha KBApIEBOM IIEMeHTe, 2,7—-29 810 82 0,14—0,2 VI

MarvariyeckHe NOpOAs KPYNHO3EPHHCTHE HEBLIBETPE-
able H cnaGoBbiBerpesble (TPAHHTH, CHEHMTH, 3MEEBHKH
W Ap.) # meraMopduueckne INOPOAM, KPYMHO3EPHHCTHIE

HeBblBeTpeaLle (KBAPUEBO-XJAOPHTOBbLIE CAAHUBL W Ap.). 2,6—28 78 80 0,18—0,27 VII

ApryanuThl M aNEBPOJIHTH IIPOUYHBIE, MarMaTHYeCKHe mO-
poaBl BhiBETpeabie (rpaHHTH, CHEHHTB, IHOPHTH, 3MeeBM-
KH H 1p.) # MeraMopdHyecKHe NOpPOJBl BbiBeTPenbie (CJIaH-
UB H Ap.), H3IBECTHAKH HEBBIBETDEJIBE CPeIHeH IPOYHOCTH,

CHAEPHTH, MarHesuTh. 2,5—28 5—7 72,5 0,18—0,3 vII

M3BecTHAiKH H JOJOMHTH  CaGOBHIBETpesibie  CpelHel
NPOYHOCTH, NeCYaHHKH Ha [IMHHCTOM HeMenTe, MeTamopdu-
YyecKHE MOPOJAH CpeIHE3ePHHCTHE BhblBeTPeNIHe  (CaaHUb

CTIOHCTHE H JIPYTHE). 2,2—23 4—5 70 0,27—0,3 vi

H3BecTHRKH H AOJSOMHMTH BHEETpDeJHE CDefHeH NpOyHO-
CTH, Meprelb CpeiHell NPOYHOCTH, METaMOP(GHYECKHE NOPO-
Abl KPynHO3epHHCTble BHBETpeJble cpeiHel IMPOYHOCTH
(FJIHHHCTBIE, YrJAHCTHlE, MeCYAHHCTBIE H TaJbKOBHE CJaH-
UBl), NeM3a, Tyd, TUMAHHTH, KOHIVIOMEPaTH U Gpekyun ¢

yo T27bKOH i3 0CA10UHBX ROPOL HA H3BECTKOBO-IMHHHCTOM
v lLeMeHTe. 20 3—4 70 0,27—0,3 \Y




Mpononxetnne rtaba. 1

1 2 | 3 1 | 5 l )

AHTpaUMTH, KpeNKHe KAaMEHHHE YI/H, KOHrJIOMEepaTH H
NECYaHHKH CpelHeH RPOYHOCTH, AJEBPOJUTH H AapPrHAJHTH
CpeiHel MPOYHOCTH, ONOKH HEBLIBETPesible CpelHedl Mpou-
HOCTH, MaJiaXuTH, Ja3ypHUTH, KAJbIHTH, TYQH BHBETpE]HeE,
KpenKas KaMeHHasi COJb. 1,4—1,5 23 65 027 v

ADI#VIHTH M aNeBPOJHTH MaJONpOdHble, OMOKH BHIBET-
penble CpejHell NPOYHOCTH, H3BECTHSKH H JOJOMHTH BhI-
BeTpeJble MaJONPOYHble, BAJYHHHE DPYHTH, KaMeHHHI
YroJb cpefHell KpenmocTH, Kpenku#l Oyphlil yrob. 1,4—2,0 1,5—2 60—65 0,25—0,27 v

Faunmt kapGoHartuble TBEDAHE, Mel MJIOTHHA, THOC, Me-
Jonozobunie- MOPOAN MAJONPOYHHE, pakyuwleynuk caabo
CileMEeHTHPOBAHHBIH, rpaBHiiHble, FaJICUHHKOBHE, IPeCBAHME
H WeOeHuCTHe IPYHTH C BajyHaMu. KaMeHHHIH yroab Msr-
KHii, OoTBepAeBlunit Jecc, OypHit yroxs,, Tpenen, Msrkas
KaMeHHAsl CONb, IVIKHW H CYIJAHHKH TBepAble M NOXYTBED-
Atie, cogepxamue 10 10% ranokd, rpaBus wuan meGHs. 1,9—2,6 1—1,5 45—60 0,25—0,27 111

Tamuu u cyramaky 6e3 mnpumecefl TalbKH, rpasdst MAH
webHst, TYro- ¥ MIATKOMJACTHYHLE, [aJIeYHHKOBLE, FPABHIi-
HBle, MEeOeHHCTHE TIPYHTH RJOTHONO CAGKEHHS, NECKH
TPABEJUCTHE, TPYHTH ¢ KODHAMHE H C TPHMECSMH, ULIaK
caeKaBUIHNCH. 1,6—1.8 09—1,56 40—60 0,3—0,4 11




Octoenble napaMerTpbl M XaApAKTEPHCTHKH MOpoa

(B maccuee)

Ta6bauuna 2

Cxapocts ynpyrux | KOIGOUUHEHT | Monyyy nedopuanuu | KOdDdHLNEHT yrens-
opon T A N YT
M "
1 2 3 4 5

CaaGonepopmupyempie HeBHBeTpeane, cAabo- >4200 >8 Goaee 10.000 Goxee 4.000
TPEWIHHOBATHE, CNA6GOBOJONPOHHIAEMEE CKaJb- (100.000) (400)
HBle ROPOIH.

Crna6o1edopmupyeMiie, cAaboBrIBeTpENbE, 3500—4200 5—8 5.000—10.000 2.500—4.000
CpeJHETPEIHHOBATHE, BOJONDOHHKIAEMEe CKaJlb- (50.000-—100.000) (250—400)
HBle TOPOIHL.

CunbtozeopMupyemMile, OT BHBETPEJHX 10 2000—3500 3—4 2.000—5.000 1.500--2.000
CHJIbHOBBIBETPENNX, CHABHOTPEIIHHOBATHE CKaJb- (20.000—50.000) (150—200)
Hble TOPOIHL

CuabHogeopMHUpyeMHe,  CHAbHOBHBETPEJBIE, 1500—2500 1,52 1.000—2.000 750-—1.000
OYeHb CHJBHOTPEL(HHOBATHE CKaJbHbEe MOPOABL. (10.000—20.000) (75—100)

CanaboiedopmupyeMpe, cnaboBbBeTpeNsie H 1500—2500 1,5—2 1.000—2.000 750—1.000

(10.000—20.000) (75—100)

HEBLIBETPERJIbIE 110AYCKAJIbHBIE NOPO,1L.

Mpumevanusa 1.

npHHuMaeTcs fy =1. B ob6BoaHenno# 3oHe gpobienus caelyer npuHHuMaTh fy =0,5.
2. B rabauue npHBeleHH OCPeAHeHHHe BeJHYHHH. QA pasubiX THAOB NOpoA MPH TeX XKe 3HaUeHHAX CKOPOCTH yMpy-

THX TPOJOJbHBIX BOJH BeJHYHHH Ln MOTyT OTAH4YaThbCA OT ykasanHbXx B 0,6—I1,5 pa3a.

KosppuuueHT xpenocrd AAs 30H JpoOJeHHS Pa3jOMOB Ha TJHHHCTOM lleMeHTe WIH Ge3 LeMeHTa

B a3asucuMocTn oT BO3pacrTa.

COCTOAHUSA H THOA NOopon, cnocoba NpoXogx! H JZHaAMeETpa Bblp&éOTKH BEVIHYHH B Ko MOryT OTAWHATBCA OT YKA33HHHIX

10 50% npH Tex sKe 3HaYCHHAX CKOPOCTH,
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Ta6auduwa 3

KJIACCHO®HKAILHA

DOpOR N0 XAPAKTEPY YCTORIMBOCTH B TYHHEIARX

KaTteropus ycToft-
YHBOCTH MOPOK

XapanTepHCTHKA
YCTORYHBOCTH NOPOX

[pHMepHOe onuCaHHe NOPOX

2 l

Becbua ycroii-
YHBHE

Ycrofunsne
II

Cpeasneil ycrofi-
YHBOCTH
111

MoryTt croste Ges kpe-
ni H o0pa3opaHHA BbIBA-
JIOB AJHTeNbHOE BpeMs

MoryT croaTp 6e3 kpe-

oM H 0o0pasoBaHHA BbiBa-
nos 10 1 Mec

Moryt croate Ge3 kpe-
ny H obpasoBaHuA BHBa-
Ja0B 10 | Hexenu

INopoas MOHOJMHTHHE, MACCHBHHE; BO3MOXKHO HaJHi#e, B OCHOBHOM, OXHO®
CHCTEeMBI YaCTHHX KpyTonajalommx (Gosee 60—70°) Tpeinus, yroa BCTpeuH
JMHHH TIPOCTHPAHHA KOTOPHIX C OCbIO TyHHeast Gosee 50—60°. Yacro rpewnnn
(n obnomou HHE MOPOAHN) CleMeHTMpen#iepaJibHHIMH HOBOOOpa30BaHUA-
MH (KasbIHTOM, KBapueM, rumeoM). ITopoan cyxue u caaGosnaxuse. Tandd-
CThie MOPOAN TBepAuE, pexe MoayTBepAnle. [Io OTAEBHHM TPEllHHAM BO3MO-

HeH Kanex.

[Mopoau cnabo-, cpegHeTpellnHOBAaTHE; MPpy6o- H ToNCTOCKOHCTHE. TpemuHm
PEHMYIIECTBEHHO TPeX OCHOBHBIX CHCTEM. YTI/IW BCTpedH JHHHH TMpPOCTHApaHH:
TPEILIHH — BO3MOMKHHX fIOBEDXHOCTeR CMEIEHHS NOPON C OCHIO TYHHENS, B
ocHOBHOM, Oonee 20—30°. TaMHuCTHe NOpoNH TBepAHE H NoAyTBepine. Ilo
OTIEILHWM TPELIUHAM BO3MOXEH KalleX.

llopoan cnabo-, ¥ cpelHETPEHMIHHOBATHE; TOJCTO- H CPEXHECTOHCTHE, pexe
MmeakocaoucTele, TpeliuHH NpeHMYIeCTBEHHO OT TPeX OCHOBHHX CHCTEM H
6osice. YraW BCTPedM JMHHH NPOCTHPAHHA TPELIHH -— BOSMOXHHX IOBEPXHO-
cTell cMeileHU# ROPON — C OCLIO TyHHeas A0 10--20°. TauHueTne nopoast Ty~
ro, pexe Msirkonjacriydbie. ITo TpeitdHaM BO3MOXKeH KameX H CTpyHuarHe
BOJONIPOSABNEHHS,



ITpononxenye tabn. 3

Cnaboft ycroi-| Moryr crositb 6es kpe-
9UBOCTH nH K OOpA30BaHHA BHBA-
v JI0B MeHee ONHOrO AHA

Heycrofiausme Brpaborka hy¥Kaaercs
A% B Kpell/IeHHH BIJOTHYIO
ko a6y 3abos

Mopoaw, B OCHOBHOM, cpelHe- H CHABHOTPENIMHOBATHE; OT CpelHe- IO TOH-
KocaoncethX. KpynuooGnomouuse OGpexy#poBanuHe NOpoIH Ge3 umemesra RIA
co caabniM HEMEeHTOM, KOHIJIOMepaTH €O ciabuM HeMeHTOM. Tpemuuu Gonee
TPexX OCHOBHHX CHCTeM. YIVIH BCTPEYH JIMHHH NPOCTHPAHHSA TPEILHH — BO3MOX-
HHX NOBEPXHOCTEH OMENIeHHS NOpoJ — ¢ OChI0 TYHHesst mo 5° pexe no 10°
Ha noBepxHoCTH TpelMH YacTO 3epKaJa CKOJNbIKEHAs, CHIOAHCTBIE MUHepasb-
Hole HOBOOOGpasoBaHHs, [AuHHCTHE NOPOAH MATKO-, peXe TYTOIIACTHYHBE.
CBOHCTBEHHO HANHYHe KPYMHHX TEKTOHHYECKHX TPEWIMH HAH MEJKHX pasJo-
moB. [Topoam 4YacTo BJaXKHWE H CHJIbHOBJAXKHBE, HePeIKO BOAOOGHIbHHE.
XapakTepHH Kalex H CTpyfdarsie BORONPOSBJIEHHS.

TMopoasl cuAbHOTPEWHHOBATHE, Pa3jpolJeHHHEe; TOHKO- H MEJKOCJAOHCTHE,
BaJyHHBlE, FaJIEYHHKOBHE, rpaBHiHbIE, TNeEcCYaHsle, MeGeHHCTBe H ApecBsiHHe.
TpelnHn GoJee Tpex OCHOBHLIX cHcTeM. TPEIHEH, B OCHOBHOM, Be3 3anoJnm-
Tes, HA MOBEPXHOCTH TPEIIHH XapaKTePHLl 3epKajia CKOJNbXEHUS, CHAI0ZUCTHE
MHHepaJH. ¥Yroa BCTPeuH JHHMH NPOCTHPAHHS TPEULHH — BO3MOXKHBIX NOBepX-
HOCTeit CMeUleHHS MOPORX — C OCLIO TYHHEJS, NPEeHMYUeCTBeHHO g0 5°, IanHH-
CThle MOPOAB MSrKO- M TexydenAacTHuHble. [TOPORH yacTO BAAXKHBE H CHJABLHO-
BJAXKHBE, HepelKo B0A0OOHAbHble. XapakTepHH KameX H CTpyifivarble BOJO-
NposIBACHHA,

Mpuwmewaunsa: 1. Xapaxrepucruka TPeIIMHOBATOCTH MNOPOA N4eTCK OTHOCHTEABHO TpPeliHH Ge3 cuenteHus, Janu6o ¢

Majoi CBA3HOCTHIO.

2. OnHCaHHA TMOPOR MPHBEAEHH ANsi YCJAOBHA grcyyerBHsl BOSMOMKNOCTH HX BHLIBETPHBAHHA W DPa3MOKaHHA NPH BCKDPWITHH

83 B MpoNecce NPOXOAKH TYHIEJCH.



[Tpunoxenne 2
Pexomentyemoe

Pacuer ankepHoit v naGpbi3ar6eTOHHOH Kpenu

I. Pacuer anxkepHo#l W uaOpBLI3rOETONHOH Kpen 0pH 3nadeiisny
Hecyuieil cnocoGHOCTH aHKepOB i CLENJeHHA 11a0pbi3aréeToHa ¢ rpynTom
(B pacueTHbie CPOKH), ONpeje/ieHHbIX HATYPHBIMH HCMLITAHHAMH.

. B rpyntax I u Il kareropuit ycroftuuBoctH, a Takxe III karero-
pHH NpH [Z=5 caepyer onpeaesisiTh;

— mar asKeposB, @, U3 YCJOBMs obecneueHHst YCTOHUHBOCTH Mopo-
JAbl MEKAY ankepamu no gopmyJe

By l/ ¢
a =L —_— (1
3 &yz ’ )

— IJHHY aHKepoB, [4, H3 ycJ0BHS GOPMHUPOBAHHSA NOPOLHO-allke)p-

HOTO cBoJa no dopmyie
a+bd
la = 1 - ’ (2)
—3%

rie b— nposer BHPaGOTKH, M; Hg, C— COOTBETCTBEHHO MIyOHHa ia-

PYLIEHHOM 30HB, M, H CLENJeHHEe B NPeAeax HApYLIEHHON 30HbL, onpe-

JesifieMble B COOTBETCTBHHM ¢ nn. 3.3 ¥ 4.5 ocHoBHOTO TeKcTa; g,, — Ha-

rpyska Ha Kpenb, IpHHMMaeMas B COOTBETCTBHH C nm. 3.2—3.4 Hacrosi-
wux BCH.

\ 0=—"~CT"—; ()
a=c+le; ()

k, — K03 HUIKEHT, YYHTHIBAIOWLI
3 G$OopMy ceueHHS H OHpEAESSEMbIl B
COOTBETCTBHH ¢ TabJ. 5 OCHOBHOIO
TekcTa; N, — pacuerHas Hecyulas
crnocoOHOCTL aHKepa, ONpeaelsie-
Mas HATYPHBIMH HCCJEAOBAHHIMI B
pacueTHoe BpeMs HauasJa pabornl
kpenu (cm. am, 4.6—4.7 nacTosmux
BCH).
B. B rpyurax 111 kareropun ye-
Puc. 1. Cxema ankepnoit kpenu Kposan  TOHYMBOCTH npu f<C4, a Takwke
BHPAGOTKH IV KaTeropiu pacCuer cjelyeT Be-

1 — aHkepn; 2 —rpansua HapyWeHKOH 3o0- ~
HH, 8 — MeTAMIHY ecKas  Corha. CTH B COOTBETCTBHH C OCHOBHbIM
TEKCTOM,
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11. Ilpumepn pacduera aHKepHoli xpem# (B COOTBETCTBHH C OCHOB-
HEIM TEKCTOM).

Ipumep 1.

Mcxonuble RaHHBIE.

Iposer sbipaborku 11,0 M, BhicoTa 7,8 M, TpPYHTH — H3BECTHSKI
cpenHerpemunoBatle (M;=3), f\y==5, maorHoctb p=2,6 1/M3, Bpems
BCTyNJeHHs Kpenu B pabory 2 cyr, 1, =0,375, kiacc 6erona 3, 2,4.

Pacuer.
[ny6una napylleHHO 30Hbl fig =Kk b=10,2.11=22 m.
HopmaTuBHOe BepTHKAJBHOE TOPHOE JaBjieHHe IO QopMyaam

(4) = (5)
Gon="pghy =1.2,6-10.2,2="57 kH/m?,

pacuerHoe g£,,= Y&qm = 1-57= 57 kH/m%.

IautenprocTb paboTsl Kpenu 1 mec  y,=1. -

Pacuer wara »e/e306eTOHHBIX d4HKEPOB:
a) H3 ycaoBHS OOGpasoBaHHs rPYHTOBOrO CBOJa no Gopmynam

(7) u (8)

_ _ko8yzUg +0) .
¢ ?

la=ty 4 Lgs;
_0,25.57(2,7 +11)
150
[,=22405=27 M,
¢=0,03f=0,03 - 5 MIla = 150 kMm%

a=|,

a=2,7 =14 M

6) H3 ycJOBHA YCTORYHBOCTH I'PYHTa MEXAY aHKepamu no dop-

Mmyae (9)
{ 4 2,7 150
te ==! 2 —1,46 M.
agal/gw 3 57 1,46 M

IMpuHiMaem a=14 M
Pacuer ceuenns ankepos no ¢opmyie (10):

Na=plz,,,ga2=2,6-2,2- 10-1,4*=112 kH;
“;i_’ Rst'—'Nai

4N, 4. 12 .

d= ‘/nRst o V n.37,5 1,95 cm;

Rg=23875 MIla =37,5 kH/cMm?
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IMpunumaeM ankep d==2,0 cM.

Pacuer Tomuuubl Ha6pbisrGerona Ges apmupoBamus mo (HOp-
mysae (11):

h,=035ay/ —Len__ _(35. 4‘/__..___.7_'3.__.,_-_—
* l/ Te 1t Rotn 0.85-1, 0,6.0,375.2,45- 103

=0,0585 M;
ngn: a'ng _ 1,425610 =7,3 KH/M’;

1.=06;. Ry,=2,45 MIla,
[Mpunumaem A, =6 cm.
Pacxon meraina Ha 1 M2 noBepxHOCTH BhHIPaGOTKH
2,7-2,47-1,1 2
—-—I'T'——- = 3,75 KI'/M .

Ipunep 2.

Hcxomnble nanHbie: nposer BhipaGoTku 11 M, Bbicora ee 7,8 M,
TPYHTH — csiabbie  necuawHkH; fy=3, CHJIBHOTPEUIHHOBaTHIE, pP==
=2,6 T/M?, kiacc GeTona B, 2,4, Bpems BCTyIJeHHsS KpenH B pabory
Veyr (7,=0,3), ankepnt N, =70 xH, ¢=72°.

Pacuer: narpyska Ha aHKePHyIO Kpenb

- o_ ¥\ , L .
by=b+ 2htg (45 2)_11+2 784 (45 : )_13,47 M;

21 2.3

gzn=Ppgh,=1-2,6 - 10.2,24 =50,7 kH/m*;

IJIATeNBHOCTD PaboThl KPEnH )0 BO3BeeHUsi 00/eJKH 5 Mec
1p=15; 8q:=118qn= 1,5-50,7=76 xH/m’
Pacyer yuc/a aHKepOB H3 YClOBHA Hecylled CIOCOGHOCTH aHKepa
N, =70 xH no dopmyse (10)
Ny=pgha*=70=26.10-2,3a% a=1,08m.

IMpruumaem a=1,05.
Pacyer JJHHBE aHKepa:

ly=hg+ 151 =2,3040,5= 2,80 wm.
Pacyer Anamerpa aHKepa:

N= 5 Ry=10= 22575, d=154 e

R, =375 MIla=237,5 xH/cu?.
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[puuuMaeM ankep d==16 MM.
Pacuer ToslHHbE Kpenu H3 Hadpuereroua no dopmyne (11):

oo 03501/ — B —035.1.05 1/ —_ 810 _
R V T 1t Rotn ’ ’ 0,6.0,3- 2,45 103
=0,0535 Mm;

no Qopmyae (8)

apg _ 1,05-2,6.10
Su 3

R, =2,45 Mlla; npuuumaem A,=6,0 cum.
Pacxoj Meraqsa Ha | M2 NOBepXHOCTH BLIP2GOTKH

2,8-1,58 . o
——1’0—5“—"1,1—-4,451(1'/M.

I11. [TpuMepn pacuera ankepHoH ¥ HaOpuiarGeTonHOl Kpenelt B co-
OTBETCTBHH C M. |1 HACTOAILETO NPHIOXKEHHUS,

Mpumep 1.

Hcexoanbie aanusie: Bupaborka nposetoMm 11,0 M n BhicoToit 7,8 M,
k,=0,25, npofizena B n3sectuaxax fu==>95, III kareropun ycrofiunso-
cTH, p=2,6 T/M3. Bpems BcrynseHusa B paboTy KpenH — 2 cyT, NPOLOJI-

8qm= =9,10 kH;

XUTeablocTh paboret Kpend 1| mec,  7,=0,38; xnacc Geroua By 2,4,
’KestesoBerouible ankepul Ny =70 kH, R, =37,5 kH/cM2
Pacuer

1) Pacuer Harpysku na kpens 0o n. 3.3 sacroawux BCH:
hy =0,2-11,0=2,2 M; ¢=0,03-5=0,15 MITa=150 xH/m?,
Lqan =1:2,2:2,6-10="57,2 xkH/mZ;
2) pacver wara ankepos no QopmyJe (1) HacToAWEro NPHAOKEHIIs

a=22:3. \/—‘:"1_12

3) pacuer AJHHH aHKepoB no ¢opmyse (2) HacTosimiero mHpHJO-
MEeHHA

¢;==150+70: 1,22=199 kH/m? no dopmyue 4;
6=0,25-57,2: 199=0,07 no popmy.e 3;

l,=(1,2411,0.0,07) : {1—0,07) =2,1 m;
4) pacuer KHaMETpa CTEPKHS aHKepa
— 1\,, 4. 70
nR_,, 3,14-37.5

5) pacuer Harpy3kH Ha nOKpume U3 HaOpui3r6eroHa no n. 3.4 ua-
crosimnx BCH:

o= 152'2x6' 10: 5=6,3 KH/M”;
3—1410 33
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6) pacuer TOJUIHHBEI NOKPHTHA N0 ¢opMyde (11) OcHOBHOrO Tekcra

- 6,3
h,=0,35-1,2- /———-—'——--—=0045 M.
k ’ ‘ 0,6-0,38-2450

PesysnbraThl pacueTa: MJIsi KpemJieHHA BHIpabOTKH NPHHHMAIOTCH
xene306eToHHEe aHKeph d==16 MM, aaunoit 2,1 M ¢ waroM 1,2 M co-
BMECTHO C NMOKPbHITHEM H3 HaOpbi3rOeToOHAa TOJUWMHONK 5 ¢M; pacxol Me-
TasAa Ha | M? NOBEPXHOCTH BbIpabOTKH

2,1.1,578-1,1 — 2,54 Kr/m2,
1,2
IV. Pacuer ankepHoii KpenH cTeH BeIpabOTOK.
B nopojax Kpenoctbio fy Gosee 4 npH BeicoTe cTeH OGouee 6,0 M
pacuer aHKePOB BLIMOJHAETCH
no HuXecsdelylolled MeTO-
JHKe.

1. Onpegensierca moJjoxe-
HHE JIMHHH CKOJIbXKEeHHs !

a) NPH HaJHYHH YETKO Bbl-
pPaKeHHOH CHCTEMEl TpelLHH,
najamuHux B CTOPOHY Bblpa-
G6OTKH NOX yrJaom f, INpeBbl-
IIAIOWHM YroJ BHYTPEHHero
TPEHHS 10 NJIacTaM @rp, JH-
HHL CKOJIbXKEHHfl COBMNajder
Cc HallpaBJEHHEM CHCTEMbI
TPEIUH H MPOXOXHT uepe3
nojowsy Beipaborkn (6=R),

Puc. 2. Pacuetnme cxemm nehetsus cun  €CNH B<Tqrp, HJH NMpH HaKIO-
RpH Ppa3pylleHHH CKaJbHONG MacCHBa B He MJacToB B CTOPOHY MaccCH-
crene BHIPaGOTKH. Ba WJIH IPH OTCYTCTBHH YETKO
BbIpaXKeHHoli CHCTEMBl Tpe-

UI¥H, pa3pylieHHe MacCHBAa MOXKeT NPOH30HTH Mo JIHHHH CKOJbXKEeHIsl,
NPOXOAsile# OT HOAOWIBHI BLIPAaGOTKH (pacueTHas cxeMa @, pHC. 2)

__groy Su,
0=45°+ 1,

6) npH HAaJAHYHH KOHTAKTHHIX DPelllHH, c6pocOB H HHBIX MJIOCKOCTER
ocsaabseHHs MaccHBa, 3aNOJHEHHBIX C€/J1a6OLEeMEHTHPYIOLHM COCTAaBOM
M NOACEeKAalOWHX MacciB B CTeHe BblpaGOTKH, paspyllleHHe MOXKeT Ipo-
H30HTH MO THM TPeIIHHAM HEe3aBHCHMO OT HX NOJOXEHHA M0 BbicOoTe
cTeHbl (pacuerHas cxeMma 0, pHc. 2).

2. PaccuursiBaeTcs BeJiH4HHA JeflCTBYIOLIHX CHJL.

Casuratowas cHaa T, AeficTByOMlAad Ha HeycTOAYMBLIN MOPOAHBIH
6J10K B [JIOCKOCTH CKOJb2KEHHd, onpejensercs no dopmysie

T=(G+ Pl — Co— Noksy @)
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1 he
rae G — Bec nNpH3MBL CHOJ3alomero maccuba G = 5ig0

0=4p; B OCTaJbHBX CJAyYasx 6=45°+%‘—, TJL€ @y — YTOJ BHYTPEHHEro
TPEHUs NO NOPOAHOMY MACCHBY, rpaj.; y=pg;

§ IPH 3> 94,

ky=1,3sin b —cos 0 tg 7;

6
ky==cos 0 + tg ¢, sin b; ©

Pp— Yrosa TpeHlsI N0 NJOCKOCTH CKOJIBXKEHHS, rpaj. npi 9=B
Qo=@rp; P — NPUrpy3Ka Ha NPU3MY CMON3AHHUS
P= ko (b 4 2’l2Cl£' 0pe : (7)

ky — cM. Taba. 2 ocHoBHOTO TekceTa; Co— CHMIA cUEMNelHs N0 JI0CKO-
CTH CKOJIbIKEHHHA
Cp = 0,7¢h
sin 0

¢, — cuemuenne; Ny — pacnop 6eTOHHOro CBOoAA; NpH paBIIOMEPHO pac-
NpejieNeHHOH Hanpy3ke gqz i UArPY3Ke OT COGCTBEHHOrO Beca g

3
Ny= (ﬁ_sihf_)_’i . (8)

an HaJHYUKH B MaCCHBEe CHCTEMbI CJ]aéOCHEMellTH[)OBa}I]l[)IX pe-
WITH MOXKeT ObITh OTPBIB HeyCTOH4YUBLIX OM0KOB (pacuerHas cxeva 0).
B atom cayuae

T = Gky — C,. 9)

3. T1pon3BOAHTCSI pacyeT aHKepOB.

ITpn T<CO0 pacuerHblx aHkepos le Tpebyercd. [lapaMerpul aukep-
HOft Kperiil ocTaloTCA TeM# ¥Ke, YTO Il B CBO/LE.

[Tpy T>>0 HeoGxoAHMAa NOCTAHOBKA PacHeTHBHIX aHKEPOB.

Kosiiue¢TBo HeHampsiKeHHbIX alKepoB

Ta

n, =
'™ Ny(cosp + kesinp) '

(10)

rune p—yr‘O-H HaAKJIOHA aHKQpOB K IIJIOCKOCTH CKOJbXKEHIIf, rpaﬂ..
k= Re ~06:
TR
y

@ — 1ar agkepoB Nmo AJile Buipaborkd; N, — ycuine B aHxepe.
4. Onpenensietcss AJIHHA alKEPOB H3 YCJOBHS 3araydaenns aukepa
3a MJOCKOCTb CKOJIbXKEHHsl Ha Alz, M.
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Al, — npuuumaercss HauGo/plliee ¥3 PACCUHTAHHHX MO YCAOBHAM CO-
NpPOTHBJIEHHS CABHTY 1O KOHTaKTaM
0,4N,
dg Rps
0,4 N,
pacTBOp — NOpoja Al,= —=——2->0,5 m;
dC Rﬂt‘
Rps, Ruc — pacueTHble CONPOTHBJIEHHS CABITY MO KOHTAKTaM pact-
BOD — aHKeD M DPAacTBOp — IOPOfa; @z— AHaMeTp aHkepa; &;— IHa-
MeTp umypa,

pacTsop — ankep Al,= >05 ™; (11)

[Tpunoxenne 3
PexoMeHnayemoe

[pumep pacuera kpenu 3 apMokapxacos. TIpumep KOHCTPYKUHH.

I. Pacuer npocTpPaHCTBEHHOrO apMOKapkaca BpeMeHHOH Kpemu OT
poasuero TyuHeasa Xuusasau I'DC.

1. Pacyer pamuL.

Pacuer paMbl B COOTBETCTBHH C pacueTHOH cXeMOH, MpHBEAEHHOIl
Ha pHc. 1, Buinoansercs no nporpamme TKIA wmu npyrofi anasoruyuoii

732=60,hxH)p2

|

I T I T IOrITIIIT] LLIL
] K
H [l ,3
) -
s a0, aa’_ 1 -
I n
a = )
] )
I I

] /

Vs rl

l4a 250 250 (42| _

] L T T

Puc. 1. Cevenne otsopsimero Tyhsens JKmupamn T3C.
Harpysku,

3%



fiporpaMme ¢ y4€TOM QTIOpa MOPOAH. PeaysibTaTH pacueTa BpeMEHHON
xpeni Gesnanopuoro tynueas JKuusaan I'DC (sapuant K-10) npuse-
A€H HA PHC. 2.

BAPHAHT K-10

MKHM (1em)
3
86 (t 758) 394
159 338 4.
9t s 186,14
(4 ) /‘,5)9
s 16
s 74
(139 1572
13,8 (16.73)
167 2
11H(g74) 74 i |(672)
12l |
g’i_—- 60) 4””//‘42
Pac. 2. PesyabraTel pacuera, 7 —45- WVM’
#x

2. Pacuer nosicos kapkaca.
Jns BepxHero nosca — B TouKe 1

M'=42,89 kHw; N'= —72,1 xH.
Jna HHXKHErc nosfca — B TOuke 6

M"= —409 ¥Hm;  N"= — 171,56 kH.

Yeuaust B nosicax apmodepmul no gopmyne (12):

NI M[
Ngp= — +—

2 hy

N” Mll

HIL ™ g ho -



Tonmunua o6aeaxu A, =40 cM, 3awuTrb caofl 5 cM;
ho=1,—10=40—10=30 cMm=0,3 M;

72,1 _ 4289 oo iaa .
Ny = — 5= = = =—136,1 — 143 179,1 kH;
Nyp= — ‘l‘;”_s_.i:l.;l = — 85,8 — 136,3=— 222,1 kH.

[Mnomanb ceuenus noscos coraacwo n. 5.3 CHuIT I1-23-81 mas
LEHTPAJbHO CKATHIX JJEMEHTOB onpeAensercia no ¢opmyse (14) H3
pacyera Ha yCTOMYHBOCTb

A= N 1n Y1e ,
Ry 1c 9e

rie v, — Ko3QQUUMEHT NPOAONLHOrO Haruba, ¥, Y, = 1; 1,— Kospdu-
LHEHT YCJOBH{l PABOTH 3JeMEHTOB cTaJbHbiX KOHCTPYKUHI no Tabu. 6
CHunl1 11-23-81.
3apmaeTcs npeBapUTENBHO THOKOCTh A=5
%, =0,852 (raba. 12 crp. 77 CHull 11-23-81);
R,=2375,0 MI[1a=237,5 kH/cM? (apmaTtypa knacca A-III),
A= 222,10 _____222.10
0,95.0,852 - 37,5 25,56
[lpuuiMaem ceyeHHe NOACOB apMOdepMBbl:
225 A-11I Apv=Aua =9,82 cM>.

Onpepnenente reOMETPHYECKHX XapaKTOPUCTHK,
Ceuentie MOSCOB.

2
1,= [1‘,+A(—;— —zo) ]2;
I,= (23,84 -+ 9,82.13,75%) 2 = 3720 cm’,

= 8,68 cM2,

X Y/

o |—o=F

AIEA)
-



Panuycel HHepuuu:

fa=ra ~]/ S5 0,625 ou;
-] / 3720
r)'ln yuu l/ 9 ,82.2 = 13:76 CM.

CeyeHne apModepMbl B LEJAOM
1,=2.9,82-13,752=3720 cm*,

3720
r,= —— 137 CM,
¥ 2.9,82 !

3. Pacuer 371eMeHTOB COETMHUTENbLHOI PEIIeTKY,
Maxkcumaibiasi ionepeynas cuja pasHa

m v
=
BT 9 M=+41588 xHm; B T. 8. M=—18,65 kHwm; 1=0,7 M;
Q=_‘iw=—4g,3 kH.

PackocH paccuuThIBaEM Ha NONEPEUHYIO CHIY.
Yros1 Mexay OcfiMU NMOSICOB H PACKOCOB:

a=arctg (:'—:)= Q- F 3l

= arc tg (27,5/11,6) = arc tg 2,3913; a

a =67°18" - sina=10,9225,

Veuane B pacKoce NPH HAMMYMM PEUIeTKH B JABYX NJOCKOCTAX IO
dopmyse (13):

Ne=-2 —_ 49300 —26,72 kH.
2sina 2.0,9225- 1000

I"eOMeTpnqecxaﬂ AJIMHA pacKoca

3apapasicb xk0sdHUHEHTOM IpOAOJBHOTO HarHOa ¢==0,7, Haxo1uM
10WAaAb CXKATOro packoca
A= Ny _ 2672 __26.72 _ 07 cu;
T9Ry 0,95.0,7.37,50 25,0
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R,= 375 MTa = 7219 _ 375 «Hjewm.

100100
INpunumaem @ 14 A-I11, A;=1,539 cM2,
Pacuernas aanna packoca B coorserctBHH ¢ Tabna. 11, CHull

11-23-81 I,, =, n=08; 1,=0,8-29,8=23,8 cM, r,— paanyc HHep-

UHH ceyeHHst packoca r,=0,25d=0,25-1,4=0,35 cM.
T'uékocers packoca:

¢=0,623 (taba. 72, CHull 11-23-81)

26,72 L .
= 595 0,603 15 — 24 <<ATS wlifen.

Ycaosre cobaonaercs.
4. TIpoBepka yCTONYHBOCTH TOACOB apMOpepMbl,

YT1ouHeHnHOoe 3HaYyeHHe NPOAOJILHOIO
ycHuJAa AJist nodaca:

1 u
Ny= — N M _
\E 2 I
175.6 40,9
5 — =0 T = 9234,5 kH.
~ 2 0,275

I'H6KOCTh B NIOCKOCTH apModepMbl

A=JLi 1y =0,65;

I —pacuernasn aamsa nosca; [,=30 cM— reomerpiueckas MJHIY

nosica MeXJy yaaamu; p, — koddduuient, npunumaemelil no raéa. 13
CHuIl 11-23-81;

iy _ 0,064

upn = 50064 =10; p,=1,14;
B=30-1,14=34,2 cm;
34,2

A= 065 54,72

2=0,798;, m=09.
Hanpsxenne

234,5 _ . .
g = m = 33,16 KH/CM < 37,50 KH/CM .
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Ycnosue cobatoaaercs,
. . !
I'u6KOCTb U3 NJAOCKOCTH AEHCTBHST MOMenTa A== .

ry
rae [,=506 cm — pacueTnas nJuHa apKH;
ry=13,76 cu; )‘=—f5§%=36,77; p = 0,804;

_ 234,5
0,9-0,804.9,82
Bepxu#ii nosc.

= 29,68 < R, = 34,0 xH/cm?

Npg= ——2L _ 4219 _ _ 1991 xH.

Tak xak ycuane B BepxXHeM MNosice MeHblIe, 4yeM B HHXKHEM, OpO-
BEPKY YCTOHYHBOCTH He NPOH3BOAuM. B BepxHem mnosce ocTaBiseM
npuHsitoe cedene 2 & 25 A-111. YcrofiunBocTh nosicoB obecrneuena.

5. [IpoBepka yCTORYUBOCTH CTOUKM ¥ apKH apModepMbl Kak eAHlo-
TO COCTABHOrO CTepXKKIist B MJAOCKOCTH AeHCTBHS MOMENTA.

YcToluHBOCTD BHEIEHTPEHHO CXKAThIX 37JeMEHTOB NOCTOAHHOIO ce-
4eHdst B MJOCKOCTH JAeHCTBHSI MOMeHTa nposepsieM no (gopmyae (14):

1. N
—————*”?”; SR =1
e

OnpenensieM rH6KOCTb CTePXKHS OTHOCHTEJNBHO CBOGONHOM OCH X—xX.
Pacueruas aauna ctoixn lp=yp/,

ruae l,;— pacueThas ANMHA CTONKH; /— reoMeTpuyeckas AJHHA CTOf-

KH; p— Ko3(QpHUHEeHT, NPHHIMaeMblll AJA CTOMNKH KpenH paBHbLIM .
IMpuBesiennas rubkocTb onpeteasiercss no GopMyne Aas CeYEHHIT

¢ AByMs ¢BOOOJAHBIMH ocsiMu (cMm. n. 5.6 CHull 11-23-81, a Ttaxxe mo

I1. B. BacuawpeBy «Meranjiiueckie KOHCTPYKUHH», H3A. 1968 r.,

cTp. 184).

Anp=]/ M A(E ),

Apl Ap’

rie A — njomaab CeYeHHS BCEr0 COCTaBHOTO CTepXHfA  (6pyrTo);
A==4.4909=19,64 cM?, A — nanGosbliag TI'HOKOCTb BCEro CTEPNKHA;
H Ap, Apz — IJIOWAAH ceyenun  packocoB; Ap=Ay2 =2-1,539=
=3,09 cM2; B U ko — K03QDHUHEHTH], NTPHHHMAaeMbie B 3aBUCHMOCTH
OT yfna HAKJOHAa pacKOCOB pelleTkH; a==67°18" R =ky=27 (cMm.
cTp. 184 B BhIIEYKA3aHHOM MCTOMHMKE).

l“"zl/ 54,722 4 19,64 (_33;.9_ + 3_239_j=56,98.
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Venosro npusesennas rHGKOCTb CTEPKHNA:

- R 56087/ —H0_ o
Rt = hup ‘/ R ~56,98 l/ Soom” = 2:29-

OnpefensieM OTHOCHTEJIbHBIA SKCLEHTPHCHTET AJs8 KOMOGHHAUMH
ycuanil, BblaplBaloltiix nauGoJbluee cxxaTHe (B TOUKe 7):

mo=M_ Ay _ 1877-100 19,64-13,76 _ ¢
* N I 16,724 3720 ’

Ilna npoBepKH YCTOHYHBOCTH BHELEHTPEHHO CXKAThIX CKBO3HBIX
crepkHel B NJAOCKOCTH JeHCTBHA MOMeHTa NpH Anp==2,20 # my =0,6
onpeneasem ¢ " 10 raba. 74 CHull 11-23-81.

167,24

Bl . Pl bl S, ¢
eBn=(),499, o= 591964 17,07 < 37,50 kH/cMm?.

YcroltunBocTh CTOMKH KaK eHHOrO CTEPXKHS B IJIOCKOCTH JeficT-
BHS MOMeHTa ofecneyeHa.
ITpoBepka ycTOHYHBOCTH apKH.

CeofoaHas AAHHA apKH YCJIOBHO NPHHATA N0 popmyJe

®

llpK = —Fr

Vs

H3 YCJIOBHS DaBEeHCTBA KPHTHYECKHX CHJ M  DiijlepoBa CTepxHs

w2 Ef 3EI
r2

H NOJIYOKPYXKHOHK apKH

, TAe r— paguyc apkH,

Ly = f“ -979 =506 cw;

A= lopx__ 506

hyp = \/x2+A ) V 36,8+ 263,57 =

=V 1617,8 = 40,22;

Tap=hup l/ -’2_ =40,22.0,0402 = {,62;
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OTHOCHTEJIBHBI! SKCUEeHTpHCHTeT npn M=42,89 xHm u N=72,1 xH;
M Ay __42,89‘100'19.64-13,76__4 34
’

_——— e = ———==
)

* N I, 72,1-3720

N o210 9037 < 37,50 xH/jcm?,

B —| : = =
p=0,18; ¢ ¢ A 0,18.19,64

N
Yeroliuusocts apku no Gopmyde (16) —%';i‘i—< R, %, 43 mocko-
y

CTH nelicTBMYi MOMeHTa He NpOBepsieM, T. K. Jectkocth [~/
6. ITpoBepka npouHoCTH apmodepMbl.
TIpoBepka NpOUHOCTH MPOH3BoAuTCs no dopmyne (15)

( Ve N )"5 Y Y1e My
An R, e Cy W in min Ry“{c

rme N, M, ~— a6GconiomHsie 3HaueHHs COOTBETCTBEHHO MPOROJBHOM
cuab K H3rnbamoinero MOMeHTa npH HauGosee HeGAArofNpHATHOM HX
COueTaHHH.
Ye ==0,95 cormacuo ta6auust 6 CHull 11-23-81; R,==37,50 xH/cm?,
C, COrJIacHO NPHJIOXKEHHH 5 NpHHAT pa‘BHblM~l,2é,; Ap— nowaib
CEYEHHs HETTO,
4 & 25 A-I11; Aq =19,64 cM?; R,==237,50 xH/cm?

3navenns N 1 M npu wmare a=14 M.

N=-240,2 kH, M=-—57,3 kHwm, I,=3720 cM*.
w 3720

en min = Wy, = 5 = 248 cM® — MUHHMAJbHHA MOMEHT CONpO-

1,

THBACHHSA HETTO;
( 240,20 l‘5+ 57.3
19,64 - 37,5-0,95 1,26.248.37,5.0,95

I1. TIpuMep KOHCTPYKUHH KpenH H3 apMOKapKacoB NPHBENEH la
puc. 3.

=0714< L.

Ipunoxenne 4
Pexomenayemoe

TMpumepnl pacuera apounoii kpeny. IIpuMep KOHCTPYKUMH.

Hpumep 1

Pacuer BpeMeHHON PaMHO# Kpemu.

PacueTnsle lanupie: KO3(GQUUIEHTH KpemnoctH rpyHra fy=1,5,
IJIOTHOCTb NMOPOAH p==2,2 T1/M3, KaXyIHHCA YroJ BHYTDEHHero Tpe-
Ana ¢==60°, mnposer Bmipaborkn b=53 M, Bpicora BHPaGOTKH
h=4,45 M, HOpMaTiBHOE HaBjeHue Ha TIPYHT R,=0,5 MIla, Cpox
cayKObl Kpenu Ko 5 Mec., k03dduuuenr 1 ==1,5,

4“4



(IIRIARRANE 2527 SR2RE ¢
TS i Nia-83 5ak

% A’,“‘,}

(4 o~
S
e J *‘;lpj
J

u
N

-l

t57) Jlog | 167
Jgut Sxifm? F.COEM

Puc. 1. Pacuyernas cxeMa

Bricota cBoaa obpyuenns no ¢gopmyae (3)

0,56+htg (45°—i)
= 2/,
‘ fu ’
 2,65+4,45-1g15°
hq‘—_—_—_————l,s =251 M,

1. Onpefesiene PacCTOAHHA MeM(AY OCAMH DPaM Kpell.

ToamuHa 3aTsKKH NPHHHMaeTcd paBHoH h==5 cm. PaBHoMepHO
pacnpeaeseHHaa HArpyska, LLEﬁCT‘BleLU.aH Ha INoJ0CY 3aTsXKKH IIHPpH-
HO# ba==10 M, paBna no dopmyse (1)

4e =110 ghyy=15-0,7.2,2.10.2.51 = 58,2 kH/m?;

12
M= g‘;” , 1y — paccrosuue Mexay oCiMH paM, = l/ 8M .
&gz

ans depesa R=11,0 MIla; MOMEHT CONMPOTHBACHHS 3aTAXKH W=

bph3
= %, IPH YeTaHOBKe 3aTHXKKH BCIJIowHY b,=100 cm. [Noacras-

JAA YUCJIOBLIE 3HAYECHHA B (popmyny MOMEHTa CONPOTHBJCHHUS, NOJYYHM

- _."":i' 5" —416,66 cnt.

[Mpenenpublfi HaruGaloui MOMEHT OT PaBHOMEDPHO pacnpejeleH-
HOH HATpy3KH, AeficTBYlouleH 1a 3aTsXKKY, PaBeH
11,0-416,66- 10

M=RW= 10°

=4,58 xHwM.
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Paccrosiune Mexay paMaMy PaBHO

8,0 - 4,58
= 2 =081 M.
b [/ e 0olM
Mpuuumaem {,=0,75 m.

2. Onpepnenenye y3JOBBIX HarPY30K.
Onpenenexte FOPH3OHTANRBHOM HArPY3KH OT TOPHOrO AaBJeliHs

Eqn=08 (h, +050)1g* (45— L)
€axn=2,2-10(2,514-0,5-4,45) tg? 15°=7,48 xkH/u?;

&qx =7,48.1,2=9 kH/m?,

1,67 1,674 1,96
2

b,-——2———084 M; by = —— =182 m™

OnpenenseM yaJjoBue CHAH OT PaBHOMEPHO pacnpeleNeHHOR Ha-
rpy3KkH, AefiCTBYIOILEH Ha paMy

8:=gq, - 0, ="58,2.0.75=43,5 kH/um;
Py = g.-0;=43,5-1,82=790 xH;
Py =g, b, =43,5.0,84 =136,8 xH;
T,=0,75-9-0,84=5,7 xH; T3=0,75-9.-2,22=15,0, kH;
T3=0,75-9-1,39=9,4 kH.

Yceuansa B 3ieMeHTax KpenH onpeneiseM rpadHueckd nyTeM no-

CTPOEHHS CHJAOBOrO MHoroyroabHHKa (puc. 1):
N;=—83,5 kH; Ny=—113 kH; N3=—140 xH.

Cuna R==65 kH uanpasnena no 6uccexrpuce < cbm.

3. TIpoBepka BepxHsKa:

a) Ha YCTOHYMBOCTb B IJIOCKOCTH [efCTBHA u3rn6aioiero Mo-
menra. N;==83,5 xH, asyrasp | 18, A=23,4 cm?, W,=143 oM’
i=7,42 cM, no gopmyne (14)

dn eV e N dnle Y <R
%e A yTer

rie ¢, —onpegensercs no taba. 74 CHull 11-23-81 B 3aBucumocTh
OT I'WOKOCTH CTepKHfA Il NPHBEIEHHOr0 3KCUEHTpPHCHTeTa (M — OTHO-
CUTEJbHBIH IKCUEHTPHCHTET, 1) — KOIPPUUHEHT BIHAHHA GOPMEI)

.
2 .1,96
M, = g’; = B5:196 _ 90,8 xHu;
e=M 208 _go5y m=02524_4;.
N‘ 83,5 143



" k‘;= 196 20 _ ) _ .
= \/'E‘ 1 l/z.l-xm 1,96 - 0,0316 = 0,835;

Ly
n=(1,75 — 0,1m) — 0,02 (5 — m) = (1,75 — 0,1-4,1) —
—0,02(5—4,1) = 1,33;
my = m==4,1-1,33 = 5,45 no ra6a. 74 CHull 11-23-81; ¢, = 0,244;

1.83,5.10¢ .
Wie=1 §omes s — 40 <210-0,95 =200 Mla

Ry = 210 MIla; .= 0,95 no radu. 6 CHull 11-23-81;
6) Ha npoyHoCTh Mo dopmyae (15)
Yatie N \YS | 1ntie Me
(AnRch) Wanch< l'
rae Wy, =12 W,=12143 = 171 cM¥
83,5-1000 \15  20,8-102
( 93,4.210.0,95 ) " 171.210.0,95
4, Pacuer cTOfKH.

a) mpoBepKa YCTOMULUBOCTH CTOHKH B IVIGCKOCTH paMBbl [0 TEM M€
dopmynam.

Ny=14,0 xH; I 18; A=234 cM2; W, =143 om?¥ i=7,42 cM;

= 0,687 < 1.

T_’;Ng'ﬁzm; l=ply, p=11=278 M.

(4

M=5§, gq: = 9 xH/m; M=—-9ié@i—=8,75 wKH/m:
.M _ 85 _ 69 cu =ed —692.84 0.

e= =10 6,2 cM; m=e-- =6,2 Yo 1,0;

A= ’i . 0,0316 = 1,18;

n=(1,76 —0,1.1,0) — 0,02 (5 — 1,0)-1,0 = 1,66;
my = m~n=1.1,66= 1,66,
@, == 0,48 (ra6n. 74 CHnll 11-23-81);
— M0N0 _ 195 MITa < 200 =0,95-210MITa = R
0,48-23,4.103 ’
§) mpoBepka Ha MPOYHOCTb CTOHKH B MJAOCKOCTH PaMbl

3
(TnTlcN)2+ In Ve M <L
AnRch

v
yie

W in Ry Te
3
140- 1007 \-3 875.10¢
— = 0'4 M
(23,4-200- 103) 171.200- 103 521
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B) npoBepKa YCTOWYHBOCTH CTOMKH H3 mJocKocTd paMbl. 1 18,
i, =188 cum. [TpouspoauM pacKpensienne B cepelune BLICOTH HIH
0GETORHPOBKY Koaounsl /== 1,39 M~ 140 cm:

Tn Yic NV . — _lm= -—ﬁ-: .
oA SR = T Tes o
¢=0,75 (taba. 72 CHull 11-23-81);
140- 1002

—————— = 81,0 MIla < 200;
0,75.23,4- 10’

r) mpoBepKa Ha MPOYHOCTb H3 MAOCKOCTH DaMBl YAOBJETBOpSIETCS
yc/OBHEM

Ml%"- <200,

5. Pacuer onopHoO#l nauTH
a) ompelesnenne pasMepoB MJIHTH:

Ns=140 kH; R=0,5 MITa;  Ay= 2L — 140100 _ ogny eme:

N0 ONOPHYIO NJHTY KNaleTcs AePeBsHHbIA JeXeHb;
6) npoBepKa ONOPHON NJHTHL HA CABHT:

T3=9,4, fy==0,65 (f; — xospdunuent Tpeuns MeTamia no LepeBy B
COCTOSIHHH IIOKOS);
N ft =Ty; 140.0,65=91 xkH>9,4 kH.

Tlo pacuety pacnopxi Mex1y CTOHKaMM paMbl HE TpeGyeTcs.

Hpumep 2
Pacuer apounoll kpenu 2udpoTexHu4ecKo20 TYNHen

413

Puc, 2, PacyetHas cxeMma.



TaGauua |
XapakTepHCTHKa NOpoALl N0 Y4acTKaM

YyacTku
XapaxrepucTuka NOpPoOAB!
NI l M 3 NPHIOP | Wb
Hut
Koapduunent xpemocrn, fy . 3 2 2
Kos(pduuuenr yxensnore ornopa 1(0, H/CM3 2000 1000 0
Kaxcywmiics  yroa Buy'rpeuuero TpeHus,
rpax . . e 75 70 70
[Tnorxocrs noponbl 'r/M3 e e 25 23 23

CraTiiyecknit pacuer apouyHOll Kpemil MPOH3BOAHTCH To 01HON 13
nponpaMM AJs pacuera KOUCTPYKUHH ¢  OMUIIOCTOPOHHUME  CBSA3SMIL
Pacuernas cxema npusejiena na puc. 2. PacueT BHINOAHSETCS MO mpo-
rpamme TKIA man ApyruM anaJorHUHBIM nporpaMvam. B pe3vis-
TaTe pacyeTa ONpeRensiloTCs lopMasbHble CHJbLI H H3rndaiowne Mo-
MelITbl B KOHCTPYKUMH OT AeHCTBYIOULIX HArPy30K: COGCTBEHHOTO Beca
H TOPIHOTO JaBJIEHHS NPH yueTe OTopa IPyHTa.

B kauecTBe pacueTnoro AJis BpPeMeHHOH KpeNnH NpHHHEMaeM 1BY-
TaBp Ne 30.

1. Onpeneneniie Harpy3oK Ha Kpelb.

CoGcTBeHHBIl Bec 3aTSXKKK M CTaJbUBIX KOHCTPYKUMH MPHHH-
vaem 2,00 kH/M?, KOSQQHUMCHT HaleXHOCTH no Harpyskam {,=1,2.

Pacder narpyskn OT ropioro awieuns .= I.
1 ywacrox b=28,5 M; h=06,6 M; p,=2,5 1¢/M3; =T75° f,=3.

= TR 2 6.6 o 75\
bq_b+2htg<45 2) 8,5+ 266 tg(45 E )

= 10,24 M;
o by 1024
hy= 5h==5 =170 W

8ozn = hgpn & = 1,71 - 2,5-10 =44 kH/m*
8qin=10g (A, + 0,54) tg? (450‘——:') =
=2,5.10 (1,71 + 0,5:6,6) tg?73° = 2,2 xH/m?
2 yuacTox U KOHUEBOH yyacTok b=8,0 M; h=6,6 M; p,=2,3 Tc/M%;
p=70°% f=2
b= 85 +2:6,61g (45°— —7—2"—) = 10,82 m;

10,82

= 2,7 m;
2.2

/lq ==

4—1410 49



Ly =2,7-2,3.10=62 gH/m?;
8oxn=2,3-10(2,74-0,5.6,6)0,1762= 4,3 xkH/M2

2. Onpenenense KoapuuIeHTa YAEJIBHOrO 0TIOPA.
I yyactok

— Ko 100Be __ _2000-100-1.0,235 _ . e .
Ko 0,56 0,5.850 114 Hjem® = 1,14-10* tc/m?;

= 185+25 _ 4935,
100

Tpeanonaraercs o6eTonupoBauue pam f=1.
IMop nsatamu croek Ky

e K100 8 — 8
Ky =130 — v K,y Hjem 2000 H/cm
= 2,0.10° T¢/M3.

3. Pacyetnble JaHHBe.

Mpusoastca B cucreme MKI'CC, tak Kak Bce nponpaMMibl pa6o-
TaloT TOJBKO B 3TOi clcTeMe (rtaba. 2).

Tabauna 2
Ky Kyp, Kq, 8qzn, \
% yuacrka ha H/coua 'rc/Kni.a 'rc/ga TC :ﬂg Tgc%;'
1 3 2000 (1,14+10%) | (2-10%) (4,4) (0,22)
2 2 1000 (0,57~ 10%) | (1-10%) (6,2) (0,43)
NpHIOPTaNbHb R 0 0 0 (1-10%) 6.2) (0,43)

PesyabraThl cTaTHYECKHX pacyeroB NPUBEAEHH Ha cTp. 5l
4. Onpepenenye wara Kpenn H3 pacyera Ha IPOYHOCTH N0 Popmy-

ae (15), 1,q,.=1

1,5
, M,

N

<

(A,,R, ‘Ic) + exWiRy e =

A,=46,5 cM?; W =472 cm®; R,=250 MIla; 7,==0,95 no mpumoxe
uwio 5 CHull 11-23-81; ¢ .= 1,07 np _;’L =1;

L 4

1 ~5 1
=09-10 ; ———
An Ry 1¢ ' cx We Ryte

b

=0,835.107",




4‘

R

—0.939440—03
—0.177270—02
—0.147470—02
—0.104700—02
—0.571840—03
—0.126190—03
0.561470 00
0.109650 01
0.763390 00
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 00
0.859700 00
0.603960 00
0.310710 00
0.274500 02

R

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

PE3VJIBTATBl PACUETA

PasstepHrocTe TC 4 M

yuacrok Ne |

N

0.610270
0.803460
0.113630
0.150850
0.180590
0.193050
0.191940
0.193380
0.194820
0.196260
0.0

0!}
01
02
02
02
02
02
02
02
02

yuactok Ne 2

0.843670
0.111530
0.158550
0.211190
0.253380
0.271390
0.269460
0.270900
0.272340
0.273780
0.0

NpHIOPTaJbHBIH
N

0.787260
0.106260
0.154040
0.207740
0.251240
0.270700
0.269400
0.270840
0.272280
0.273720
0.0

0l
02
02
02
02
02
02
02
02
02

y4acToK

0t
02
02
02
02
02
02
02
02
02

M

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

M

0.143240 02
0.11849¢ 02
0.512750 0t
—0.353210 0l
—0.109940 02
—0.141810 02
—0.109360 02
—0.735470 0l
—0.444440 01
—0.205120 01
0.651930-—-03

M

0.151540 02
0.125980 02
0.56377¢ 01
—0.340150 0!
—0.113580 02
—0.151190 02
—0.124890 02
—0.913410 0!
—0.593440 01
—0.288940 01
0.745440—03
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PeaynbTaTthl pacueroB NpHBeleHH B Taba. 3.

Tabauua 3
N M, N, M N \US iwar pay g,
%Ne yuacrkon | o kHM kH cJW’ny T ApRyTe ) X
1 96,7 —61,1 0,81 0,017 1,15
1 6 953 | —193,1 0,795 0,072 1,20
7 676 | —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 0915 0,117 a>0,8
i 151,5 | —787 1,26 0,019 0,78
DpHNOPTaAbHRf 6 1512 —270,7 1,26 0,121 0,74
7 124,9 —269,4 1,04 0,117 a>0,74

5. OmpejesieHHe 11ara paM H3 pacuera Ha YCTOHUHBOCTL B mio-
CKOCTH HNeHCTBHA H3rHOaloIlero MoMeHta no Gopmyne (14) npu

Tn T[c= I

Na
HIH a=
Rch> o A

Ry 1cge A

N 2
raie ¢, —KoaddunHeHt npoaosbHoro maruba. Onpegensetcs Mo
Taba. 74 npunoxenns 6 CHull 11-23-81 B 3aBHCHMOCTH OT nplBeneH-

HOH rubkoc™d (A) M DIPHBEAEHHOrO 3KCLEHTPHCHTETA (M)

X:)\ .13-’.’;
E
Tr _ =413

= — = — =61,
£ £ V'3 123V 3

= 250

M= qm, rie M — KoapGHUHEHT BaAHAHHA dOPMH ceueHus. Onpele-

asercst no ta6a. 73 npua. 6 CHull 11-23-81 B 3aBHCHMOCTH OT m U OT
A __ 135105 _ 0,73;
Ao 30.0,65

A _ 46,5100

Wy 472

m=e¢e = 9,85 e.

PesynbraThl pacuera npHBeleHH B Taba. 4.
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TaG6anuua 4

TIpHHsTRI
Hiar pawm,
M yuacrxa Ne TOUKH Mx N e m 7 mej %, au 1Iar pam,
a M
1 96,7 —61,1 1,58 15,6 1,25 19,5 0,067 1,21
1 6 95,3 —193,1 0,495 4,88 1,256 6,13 0,168 0,97 0,95
7 67,6 -—191,9 0,352 3,47 1,376 4,78 0,212 1,225
1 143,2 —84,4 1,7 16,7 1,25 20,8 0,067 0,885
2 6 1418 —2714 0,522 5,15 1,256 6,44 0,182 0,745 0,75
7 109,4 —269,5 0,405 4,0 1,308 5,22 0213 0,875
Iprnopras- 1 1515 | —78.1 1,92 18,9 1,25 | 236 0,065 | 092
Hblft
6 151,2 —270,7 0,551 55 1,25 6,86 0,176 0,725 0,70
7 1249 —269,4 0,464 456 1,176 5,37 0,214 0,88




6. Pacuer pacCTOSHHSI MEXKAY PACMOPKaMH.

Pacuyer pacCTOAKHS MeXIy DacnopkaMH MNDOH3BOAHTCA H3 ycho-
BHSl NONYCTHMOH ri0KOCTH H3 NAOCKOCTH AeHCTBHs cia. Pacyer Bul-
noausercs no popmynae (16):

N, R. A
ry’; SRyt 1c=085 a=lh,
_ Mumax 4
=N W
yuyactok Ne 1 m,=15,6; yadactok Ne 2 m,=16,7;
IPHNOPTANbIBIT  y4acTOK m,==189,
B coorBetcTBuH ¢ 1. 5.3]1 1 npuaoxeniem 7 CHull 11-23-81
3 1 h \2
r+m.r'ﬂ‘ lx ld Ry
o
- It ‘ef2=154.fz_'i(?9_°2=3 .
2= 1545 (T) 541 30) 54;

no raba. 82 CHull 11-23-81 /,=17,4; [,;=2,00 m (3amaemcs); H
TaM ke no taba. 77 ¢==2,2540,07a=2.254-0,07-3,54=2,5;

gy = 337 (ﬂ)! 2.1.10° —297.
' 7 7080 \ 200 250
B coorsercrsuu ¢ 5.3
npu T=2,1; 7, = 1 — (0,078 — 5,58 %) %)/ T
250 —_ )
gy=1— (0,073 — 5,53 m) 2,11/ 2.1 — 0,798;
nupn m, > 10
1
m#=15'6 C=TT56———W -—0,]54,
2,97
m,=16,7 0m —  _ —0,145;
1 416,7 0,798
"oo,27
1
m, =189 o= —0,13.
2,27



PesysbTaThl pacyera npHBefieHb B Taba. 5.

¢ ¢ ¢
a=R, TeeyA v 250-.0,95.0,798.46,5 N 88007 .
Ta6auna 5
Ne yuactxa my ¢ 1o N o L pac- TMpunato
1 15,6 0,154 —61,1 2,64 2,0
2 16,7 0,145 0,95 —84,4 0,798 1,54 1,5
[punop-
TaJIbHAEM 18,9 0,13 ~78,7 1,45 1.4

[Tpumep KoHcTPYKYUL.
KoHCTpyKius MeTanJuueckofi apoOYHOM Kpenu TpHBEAEHA Ha PHC, 3.

KM werassuyeckod opovHod  kpenu.
In22

¢ =§%150
QTJ{KC T S i
K o s fx
@ 17
?,
&2, 550
o2, 1273
B (\\ PU7/4
!aﬁ.“ni’i: " 20 '//5 b0
LY — Y
)
25
In20
44 | |44
8xia0
33 R I —d
ol 3y
- 8140

5.8
1

| e

ord @32

i1




TIpunoxenne 5
Pexomennyemoe

Npumep pacuera xpenu u3 cGopHoro xKeje3oGeToHa

Pacuer cGophoit :kenezoleToHuoit xpenn  peMOHTHO-cGPOCIOTO

TYHHEJIA Ha CTPOHUTEJIbCTBE EaHrapHchom THAPOTEXHUHYECKOro KOMIl-
JIeKca.

KoHCTpyKuust H pacueTHas cxema npusenenbi nd puc. 1 u 2.

AA

4o0

_ el
Jég

20 } 20

400

Prc. 1. C6opras xene3o0eTOHHAA Kpenb,

Hcxonnule nanHbie: A=4,0 M — BeicoTa Bwnpaborkh; b=4,0 M —
nposier BHpaboTKi, ¢=arctgf,=63°— kaxyuuitct yros BHYTpeH-
HEro Tpenust; fu =2 — xosdPauuent kpenocrd; p==2,2 1/M® — mior-
lOCTh DPYHTA.

Pacuer Harpysox.

bq — MPOJIeT CBOJa AaBJIEHHA, ,lq — BBICOTA CBOjJAa NaBJACHHA,

by=b 2kt 45°--‘-L)- =t
BeniyiiHa HOPMaTHBHOrO BePTHKAJbHOTO TOPHOTO MAAaBJEHHA Ha
1 M2 rynnens no ¢opmyae (2):
&qzn = Po &h,.
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Bennuynna HOPMATHBHOTO rOpH3OHTAJBHOTO TFOPHOTO AaBJAeHHA N0
hopmyae (6):

8qin =04 (h, + 0,5 ) tg* (450" ‘2‘) ;
by=4,0 + 24 tg<45°——2——/ =~ 5,92 M;
by = 2f 2.2

€92, =0,7-10-2,2.148=228 xH/m?; 1,= 15;
Zoen=22-10(1,4840,5-4) -0,242=4,4 xH/m%; v~=12.

UHL]HTH/'#

IiiL"l\

1)

Puc. 2. Pacuetnas cxema.

Onpenenenne ycunmuii BenoJHsetcd no nporpamme TKIA. Pe-
3yAbTATHl PacHeTa NpHBeJeHH HA PHC. 3.

Pacuer ceueHuH.

Ceuenne | My=6,1 kHm, Nj=—46 xH; h,=02 M; hy=0,2—
~—0,03=0,17 wm; /lo—a—017~003 0,14 m. Beton B 15: R, =
=865 MIla; apmarypa A-1I, R, =285,0 MITa; y,=1,1; 7, =0,90;

Ta=5L1

46014

M“,-M‘+N”°—“-6l+ = 6,1 + 3,2 =093 xHn:
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Ag=e Min e 9.31 = 0,034;
O ebidRy  1,1-1.0,17:.8,65.100 A

G0 =097, 2= y,h,=097-0,17=0,1656 M; R,, = 285 MIla;

Ao Ya Yte Mo _ Tnte N 1.9,3.10 1.46-10 __

e Z Ryt e Rt 1,1.0,165-285 1,1.285

= 1,80 — 1,47 = 0,33 cM?¥/M;

TMpunumaem 2X5 & 6A-11; A, = 2,83 cm?m.

Ceuenne 5. Ms==7,0 kHM; N5==82 kH. OcrajbHble faHHHe Te XKe,
Y10 II B CeYeHuH 1;

82-0,14

My =T+ — = 7 4+ 5,756 = 12,75 kHwm;

! 12,751 . v — 0.96-

Av= 1,1.1.0,17:.8,65:-100 00475 10 = 0.9;
z=20,96.0,17 = 0,163 m;

A 127510 8210 _ oc0_ 96 <o,

1,1.0,163.285  1,1.285

Pacuetioit apMaTypel He TpeGyercst.
[Tpunumaem 2X5 F6A-11; A ;=2,83 cmM¥/m.
ApvupoBanue TtpebyeTcs MO YCJAOBHAM NPOH3BOACTBA palorT.



KZU4=0
KZU8=1

N=13
3AMK = 0.0

EM = 0.3500 07

z

—
—OWRND UL WK ~—

——
(3]

13

KZU6=0
CNN = 0.0
CNR = 0.0
CAM =250
NUV = 1.50
mapHEpos 3

Pt Pt
SOOND LW F e
[\]

No
0 o

_.
coocooomn
COCOOONN

A

PeMOHTHO-COPOCHUI TYHHENb HA CTPOHTENLCTBE

JLanrapHHCKOro rHAPOTCXHHYECKOTO0 KOMIJIEKCA

CbopHag x- 6. o6nenka [1=4,0 M,

H

0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200

X Y
0.0 0.0
0.09170 0.06470
0.95000 0.25460
1.34352 0.55650
1.64542 0.95000
1.93522 1.40800
1.90000 1.90000
1.93522 2.39170
1.64542 2.85000
1.34352 324350
0.95000 3.54540
0.09170 3.73520
0.0 3.80000
KZJ7=0 KZU9=1
NUNN = 0.0
NUNR = 0.0
NUS = 1.20
NUC = 1.20
0.0 7
PXL NN R
0.44 1 —0.562420—03
0.44 2 —0.121600—02
0.44 3 —0.735200—03
0.44 4 —0.328020—03
0.44 5 0 995890—01
0.44 6 0.185340 0l
044 7 0.246050 01
0.44 8 0.248810 01
0.44 9 0 255390 01
044 10 0.267620 01
044 11 0.271970 Ot
044 12 0.301330 0l
0.44 13 0.155290 01

Tabauua mial;rnupoa

N

0.460300 01

0.519880
0.622320
0.733000
0.817570
0.863700
0.904180
0936600
0.975620
0.101300
0.104030
0.105380
0.0

01
01
01
01
0l
01
01
01
02
02
02

KY

5020
.5020
.5020
.5020
.5020
5020
.5020
.5020
.5020
5020
.5020
.5020
.5020

0.0

0.610500 00
0.453700 00
0-026930—54
—0.500420 00
—0.705450 00
—0.330400 00
—0.241010—54
0.120310 00
0.114700 00
0.570520—01
0.369160—54
0.195900—01
0.332410—01

h, =02

BAPHAHT Ne |
Pasmeprocts TC B T

HS KM

2000 00 6670—03
2000 00 6670—03
2000 00 6670—03
2000 00 6670—03
2000 00 .6670—03
2000 00 .6670—03
2000 00 6670—03
2000 00 6670—03
2000 00 .6670—03
2000 00 .6670—03
2000 00 .6670—03
2000 00 6670—03
2000 00 6670—03

Puc. 3. PesynvTaTet pacuera.



Ipunoxenne 6
PexoMennyemoe

Ilpumepbl pacueToB MOHOIUTHOH GeTOHHON Kpenu

Onpedeaenue pacnaiybounoeo 803pacTa

PacnanyGounsiii Bo3pacT MoHOMMTHOH OeTOHHOM Kkpenn onpefe-
JAETCA KaK BpeMs [ OT OKOHUaHHH YKJAalki OeToHa [0 MOMEHTa,
KOT'Aa BO3BEJEHHAA KOHCTPYKLUlS MOXET BOCHPHHATb Harpysky or
coGerBeHHOro Beca. BrmosHaercs ycaosue 175 R, 2R 0ymax, TIE
R,,, — pacueTHaa NMPOYHOCTL GeToHa NpH oceBOM pacTskenun, Mlla,
B 3aBHCHMOCTH OT Bo3pacTa Oerona; £, — Ko3((HUHEHT KOHUeHTDa-
UHH HanpsAxeHHH BOKPYr BKIIO4eHHH IPYHTa, BO3HHKAIOLUIHX BCJIEICT-
BHe BHIBaJI006pa30BaHHA; Onpelessercs HaTYPHLIMH HCCJIELOBaNIsL-
MH, Ha NPelBapHTE/bHBIX CTAAHAX NPHHAMAETCA R, < 2; Gpmax — Hal-
Josbluee pacTArHBaloulee HanpsiKeHHe NPH OCEBOM  PACTSXKEHHH,
olpejesAieMOe CTATHYECKHM PacueTOM.

Ha craasn npoekra no nporpamme «[lonck», paspaboTanxoii uH-
cTHTyTOM «OpraHeprocTpod», MoxKeT ObLITb PAacCYHTAHA CPERHAS TeM-
nepaTtypa TBepieHliss 0eTOHA B KOHTPOJbHOH TOYKE CHCTEMBl «TYI-
HeJlb — onanyOka — o6fenKka — MaccHB» MW HapacTaHie MPOYHOCTH
0€TOHa B KOHKPETHLIX YCJIOBHSX.

Hans pabounx ueprexel 3TH pe3yJabTaThl NPOBEPAIOTCA B HaType.

Pacuer apki BLINONHAETC Ha Narpy3ky coGCTBEHMHBIM BECOM.
YenoBHO Ajsi ofipefiesienNisl pacyeTHBIX YCHJAWH B LIEJBIre MNPHHIIMA-
eTcs JABYXIUapHHDPHAsi apka, /s ONpejeseHHs YCHIHA Ha omopax —-
OeculapHHpHas apka.

lpumep pacuera monoautrot Geronnoi kpenu
TYyHHeAR 3erenuykckoi FIC

Kpens coopyaercss B ycTOHUMBLIX noponax f<<2.

1. Onpeaesennte HanGOMBLWIHX PACTATHBAWOIIIX HANPSAXKEHUN B
pacnanyGoyHOM BO3pacTe.

Pacuetnble Jannme: BhyTpeunuii paauyc r,==2,73 M; ToawWHHA
cBoia h,=0,5 M; knacc Gerona B15;, naotHocTb GeroHa 2,5 tc/M3.

Pacuernas ‘TomuiMHa cBoja Ap.=hp+ h, =054 0,1=0,6 m.
pacuernbiit nposer L,=r;+ 2 h,, = 2,73 +2.0,6 == 3,93 M; nososuua
LeHTPAJBLHOrO yraa

Ly . 3,93 o p
w, = arc sin ——% —— = arc sin ~———=——— = 36°0948",
Pu = arcsl 2(r + hye) 2 (2,73 + 0,6)



pacueTHas Harpyska oT coOCTBEHHOrO Beca CcBojlla

g = hpog=12.06-25.10 = 18 kH/u?

3935
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”: 506

Pre. 1.

Ta6auua pacueTHbLIX XapaKTePHCTHK apKH

Tab6auna |
KoopanHaThbl
No HAanua M HT HHep-
TOUKH yuactia, ) . [inoutans, M2 °':e""' ” E/E,
1 0,6365 1,788 0,584 0,6 0,018 1,7
2 0,6365 1,238 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 0 0,6 0,018 1,0

PesysbTath pacyera JaHel Ha pHC. 2.

MKNM;\ /VK”

(rem) Q2 (rc)

puc. 2. dmopwt M u N B apke.
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Hanpsixenns

__3_.&_5?_ 9,6¢4.6 e - 2
o= o AT = — 77,8 + 229 = 1512 KHju?;
al < ly75 Rbﬂ;
350 96 _ _ .
qo=— B 28 70 4 216 = 146 kH/w
Ry =765 kH/M?%
= —15—1'2 == 2, _86_'5_ . 1 0,
Ry = 175 86,5 xH/m*; o 100 =11,3%  OT NpPOEKTHOI.

2. Onpejlenenne 3aBHCHMOCTH MPOYHOCTH GeTOHa OT ero Bo3pacTa.

Onpenenexye 3aBHCHMOCTH TNPOYHOCTH OETOHA OT ero

BO3pacTa,

pexiMa TBEDAEHHA, MAapKH LUeMeHTa A [AD. BbINOJIHAETCA ¢ NOMOILBIO

nporpaMMel «I[Toucks.

HMcxoanbte nanubie ans pacuera no nporpaMMe «[ToHCK».
PacyeTHble TeMnepaTyphLl npHBexeHs! B Tabi. 2,

Ta6auua 2

Temneparypa, rpaa. BpeMs roga Pacq:;;:? rpam T
Hauasibeast: rpysrta 3HMa +5
JIeT0 +14
Gerona 3HMa +20
JeTo +20
[TocTosiHHas B rpynTe Ha rayGuHe Gosee 3uMa +14
15M JeTo +14

TensiodpHanyeckiie XapaKTepHCTHKH CHCTEMBI

rpyHT» npHBeleHH B Taba. 3.

gonanybka—Oeron—

Ta6anuna 3
TennopH3uYeCKHe XapaXTEPHCTHKH Onany6xa Berox Tpyur
O6bemMuan TenoeMKocTh, K nmlua rpaz. 3900 1930 2414
Tensonposoatocts, Br/M rpaa. 40 1,45 0,93
Kosbduuuent Ttennootnayy, Br/M? rpan. 7,5 7,5 1,5
TeMnepaTyponpoROAHOCTb, M?/uac 0,042 0,0027 0,0014

MakcHManbsHoe TenjoBbidenenne Gerona 1,38.105 Mx/m3. Koadpiu-

IIHeHT, XapaKTepH3yIOWH CKOPOCTh peakuun B Geroxe, 1,38: 1072y
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Pesynbratsl pacuera na 9BM npusenens B taéa. 4.

Ta6anua 4
TTpouHoeTh, % npoekTHON
Boapact GeTona, 4

3uma Jleto

4 6 6

8 12 12

12 15 18

16 20 22

20 28 30

24 32 35

3. Onpenelnenne pacnaayGouHOro Bospacra cBoja.

Ta6a. 4 nokasbiBaer, uT0 pacuany6ky AONYCTHMO NPOU3BOAHTH
He parnee, yeM uYepes 8 y 3uMOfi H JeToM, TaK Kak vyepe3 8 y
detoH mosKen HabGpartb 129 npouHocTH, a nO pacuety TpebyeTcs
11,3% npoyHOCTH.

Texnoaoeuweckue Tpe6o8aHUA NO 8038E0¢HUIO
MOROAUTHOL GeToHHOL kpenu (MBK)

1. MonojuitHass Geronnasi Kpenb [0J:KHA BbINOJHATbCH BCAeld 3a
NPOXOJKOIt MpH mOMoILLN INHTa-oNa/y6K, o6ecrnedHBalONero coxpaHe-
liile NPOEKTHBIX PA3MepoB CeYeHHs TYHHEJs ¥ BO3MOXHOCTb Gesomac-
HbIX NPOXONYECKHX H OeTOHHBIX paGoT noA ero 3aiuToil. Boamoxhnas
KOHCTPYKUHMS LWIHTa-onajayOKH ripHBejeHa Ha pHc. 3.

2. KoHeTpykund wiHTa-onaiy0kd BBEINOJHSIOTCH, KaK NPaBHIO, H3
npoQUALHOTO 1 JIHCTOBOLO Merajljla, HMEIOT, IOMKPATHYIO CHCTeMY AN
nepeiBlKeHNA, YCTAHOBKH oMaJy0KH B NPOEKTHOE IOJIOJKeHHe H pac-
nany6sHBaHHA ee,

3. das 6eronnpoBanust MBK nosmxen npumedatbes antoél 6eToH ¢
ocaJKOH KOHYca Ha MOMEHT ykJafgky 18—22 cM.

4. YxnajKa GeTOHa HOJKHA TPOH3BOJMTBCH Uepe3 crelHalbHble
OKHAa B KOHCTPYKUMH onaayGki. YKI4AKY c/JelyeT BHINOJHATL Henpe-
PBIBHO B NPABYIO H JIEBYIO CTOPOHD! ONa/ySKI /14 TOrO, UTOGE HCKAKO-
4HTb OO6pa30BaHHe «XO/OJAHbIX» LIBOB. 3aBelenie GeTOHOBOLA CO CTO-
ponul 32605, KaK NPaBHJO, Lie 10NYCKALTCH.

5. Cpok BeICTOHKH yioxenHoro Gerona MBK onmpesensercs B Kax-
JlOM KOHKpeTHOM cJ/ydae pacyeToM no paspaborasnoit Opranepro-
ctpoeM nporpaMme «IToHCK».

6. Bruioyennn B 6eron MBK B npouecce ee BO3BeJEHHA BbIBaJOB
H o0pyulenuil rpyHTa ¢ KOnTypa BbIpaGOTKH AOMXKHBI QHKCHPOBATbCH
B FOPHOM KypHaJe.

[Nocae nepeaBHXKKII OnanyGKK NpoekTHast OPTaHH3alHs ANA TaKiX
YYaCTKOB Bhijaer pellleHHe no ycusendHio MBK uan  HeoGxomuMocTH
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Y Mugaora (d6yrabp)
2 Nawba (wxr).

3 Pebpz  (dbyrabp).
& Juxa (whearep).
5. Pacnopaa (wheAsep).
6 Tara (8byraép).
7 Mura.

8. Papkongp.
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1 3oxacduwe docay ¢ oTKuGWOU GO0,

1 oxagdnee Gocny ¢ MOKAODHsM KOZUPSKOM.
U Budbuxuse werqravvecnye Sauav.

¥ Budbuwrwe merossuvecnue KoIupsny
Y Aproxapxec ¢ merarauqeckod cerno,

1. Wur-onaaylxa & boaka Swdbumnas

2. Orxudnas onopras apxa 9 Boidbuxnsu xosupéx.

x Komyr xorsyebou @ lleras weraasuqecan.
4 Kaccera. 1. Crepaens Hergaruvecwus,
5 JawutHuu Kosupexk. 12 (etka  Meraaduveckan.
8 Jocko nasaonnas 15. ApMoxaprae.

Y. Kauy  Aeoelannsid.



pa3GopKH C MOCAeAYIOIIHM GeTOHHpOBaHNEM 3aHKCHPOBAHHBIX BKJIO-
yeHHH.

7. Ilpu MBK B coueranny ¢ aHKepaMH YCTaHOBKY aHKePOB CJexyeT
IPOH3BOJAMTL HE paHee ONPEAEJEHHOTD pPacyeToM B COOTBETCTBHH C
n. & cpoka pacnaJjybsHBaHys H He paHee, ueM 4epe3 18 gacoB nocae
OKOHYaHU% ykaaiakn Gerona.

Ilpumep pacuera KOHCTPYKYuUu MOHOAUTHOU
6eTonHOU Kpenu

Pacuer BhInoOJHsAETCA HA NMOJHYIO HArpy3Ky TOpHBLIM JlaBJEHHEM,
KOTOpas JAOCTHIaeT CBOEr0 PAcyeTHOTO 3HAUeHHs 3a NMEPHOI BpeMeHH
CBbilIe Mecsdua.

Hcxonnee ganupe: b=6,1 M; h=>5,95 m; /,=0,5 M; Gerour Kaacca
BI5; p, =25 /M3, R,, = 1,17 MIla; Rp. =8,50 M[1a; E4:=
= 24000 MIla; £, =07-2,4.10*=1,68.-10* MIla; rpyutr fu=L,5;
pr=2,45 1/M% @==57° Koy=100 H/cm3 (Ko== 10 xrc/cms).

Pacuer.
1. HopmaTHBHOe, BepTHKA/IbHOE FOPHOE [LABJEHHE

Loon =Bk, p g = 0,79-3,22.2,45.10 = 62,0 kH/m%

= A=0N®=55_ 579, p —_
0.7+ 7,5—5,5 0.79; T 2h ]

b, =b+2ktg (45°—%) =6,1 4+ 2.595 - tg (45“-—3;1);

hy= 28T 399 m; b, — 9,67 u.
¢ 21,5 a4

Pacuernas Harpyska
842 = 1f8qzn = 1,5-62,0 = 93 xH/m?.
2. HopmaTHBHO®, rOpPH30HTaJIbHOE FOPHOE JaBieHHe

Gon =p& (B, + 0,51) 1g? (450_ %) -

= 2,45-10 (3,22 4 0,5.5,95) -tg? (45°——%) = 13,7 kH/m2
PacuerHasi Harpys3Ka B JaHHbIX KOHKPETHBIX YCAOBHSX 1= 1,2
8qr = 14 &qsn = 1,2:13,7 = 16,5 xH/m%

Lex 165 _ g
8oz 93 ’

5—1410 65



3. Buinosuserca pacuer pamsl B COOTBETCTBHH ¢ pacCdeTHON CXeMod,
110Ka3aHuo# na puc, 4.
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Pacyemnas cxema
puc.4

a) Ha Harpysky g,,=100 kH/M?* g, =19 kH/mM? (y,=1) u cos-
CTBEHHLIM BecoM (7, =1,2);
6) Ha Harpysky gqz=10 kH/M? u gq,=1,9 kH/M? (7,=1).
PesyabtaThl pacuera npHBejeHBl Ha PHC. 5.
99!’ 100xHnz ‘99)‘ 19x H [m? ﬁ'/
=12
M,Kﬂnﬁncpﬂ

?91= 10x H 2} - gf/' = 1 9kH [me
M, kH (mc)

Puc. 5. PeayJbraThl pacyera,



4. Onpeneasierca Harpyaka, npu Kotopo#i o6pasyercsi 1-if naacry-
YeCKH! WAPHHD B T. 1 13 YCAOBHS, YTO Omax = 1,75 R,y =175-1,17=
=2,04 MIla.

Ot g,.,=100 xH/m?, Z,=19 kH/M® u co6cTBennoro Beca M;=
=60 kHm; Ny=—136,6 kH;
M, N __ 606 136,6

W, 4, 04108 0410 1,91 Mila < 2,04 Mlla;

0T g4,=10 xH/M? g,.=19 «H/M% My=54 xHu/M; Ny=
=—12,6 xH/M

_ My Nn_546 126 _ N a:

o= W, A, ol 04l 171 xH/m®> = 0,171 MIla;

o + agA o= LT5 Ry = 2,04 = 1,91 + 0,171 A g5

A g4:=25,9 kKH/M% gg,,=1004-5,9==105,9 kH/m2.
Harpyska mpu o6pasosannn 1-ro wapuupa
8q:n =1059 xH/M?*> g,,=93 kH/m*;

Hecymas crnocoBHOCTb KOHCTPYKUHH He HCYeprnana, NpouHocTh ofecne-
ueHa.
TpewnHocTofikoers Takxe obecneyeHa, Tak Kak

ngn = 62»2 <ngm = 105,9 xH/m2,

g =

5‘



Ipunoxenue 7
PexoMenayemoe

NIPUMEPBI TACITOPTOB BPEMEHHOM KPEIIH



Creuyrpabpenue:
O6sexm:

Haumerobanue Bupaborsy:

[ACTIOPT KPETAEHHA BbIPAROTHH
METAAMMECKIM PAMHOW KPENHH

Konerpyxyua bpemenHod kpenu
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M 4:50 M 1:50
lJ £in
=Tt g % i ! N
S, WS
; oL 1l |j 35
% = B S
% } S
: o -
2 AN 3 | ’ >
: s N
" latiapum MoA3 ¢ 7 \ ,
g e T8 4 ’ I NS
u/ o ] ~ | | 3
!
5 T I\ EASSSSS SN
53500 | 1200 | 1000 | 1000 | 100
OcroBuvie ofisérist pabor Ha 1 nm, Tynwess.
- i f' cgak P
o | Houmenotanue paiom E0_uss Tipunewante | 4 gpm ,,;M,,"',’;’j';cg"j%,,
1 |Yeranolng aoox 127 war L0 [\ @ 1 s xpzo 2z
1y oy R N o e
3 \Yorpoucrbe sarsAnu P 3 z ”O:I:.Vro ¢ Bpye 20% 20 ex
4 [krootmaacaased TA|_ wr 2 7 KoAecoortognud Bpye 20520 tm,
s |Puspetorsg_ Moooiu w' | 377 | .



PacyerHas cxema

Beprunarsnoe ropoe
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Usbwerepro-repAoruveckue ycaobus,

Onucanue nopod- necyanuky coedwe u MeaKosepHUCTIIE
cepobara-Oypsie ¢ NPOCAORMy apebporuTa. [lppodss wa rau-
HUCTOM UYEMBHTE, ARTKG BbDeTpuddemse CUAHODA3 MAZYaEMAIE.
Tlo TReLUHOM HOMMaCTODOHUR TALH MAKO-U TYTOMACETUYHSIE,
TREWUHS! C PACKDNTUEM 12 MM, BOIMDAHEHHIE KOASLUTOM,
pexe _foAsie ﬂieon'mﬁam TPU CUCTEMS! TREL{U -

I cuctemad ~ A3 magd 0.« 80°

X cucrema- A3 nad 170,.¢ 70°
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Cneuympobienue:
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. BacyerHasn cxema
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COQCTORHUA.
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