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1. OBUIHE NMOJIO)XEHHA

1.1(1.1). TpeGosanus Hactosuleli HHCTPYKUMA AOJKHBI BHIMOJHATH-
Cf NPH NPOEKTHPOBAHHHK MOA3EMHBIX H 3arNy0JeHHBIX B PYHT CTEH COOPY-
JKEeHHH, a TaKXKe NPOTHBOQHILTPAUHOHHLIX 3aBEC, YCTPaUBAEMbIX CHOCO-
6oM «cTeHa B IpyHTE>,

1.2(1.2). IIpoexkTHpOoBaHHe CTeH M NPOTHBOPHALTPALMOHHMX 3aBec,
yCTpanBaeMmblX cnocoGoM «¢TeHa B FPYHTE», JONMYyCKAaeTcs AAs COOpyXe-
HHA ¥ 3gauul, BO3BOAMMBIX HA NAOWAAKAX C JIOOBIMH reoJOrHYECKHMH
H THAPOTreOJOrHUCCKHMH YCIOBHSIMHM, 33 HCKJAOYEHHEM NJOMAM0K C reo-
JIOTHYECKH HEYCTOAYMBLIMH YCJIOBHAMH (KapcT, ONOJ3HM M T. M.), a TaK-
Ke KOrfia OCHOBAHHS CNOXKEHBl KPYNMHOOSJOMOUHLIMM IPYHTAMH ¢ He3a-
NOJAHEHHBIMH NMYCTOTAMH MEXAY 3€PHaMM TPyHTa JHG0 CIAOXKeHH HJIAMH
TeKyuefl KOHCHCTEHLIMH.

1.3(1.3). Crenbi u npoTHBodHJIBTPALHOHHBIE 3aBECHl, YCTPaHBAEMble
cnocoGomM «cTeHa B rpyHTes, HanGojee paNHOHAJBHO NpPERYCMATPHBATH
AN CTPOHTE/bCTBA:

B CJOXHBIX THMAPOre0JOrHYeCKHX YCJIOBHAX H NPH BLICOKOM YpPOBHE
TPYHTOBBIX BOA, npHuyeM HauGoaee 9bdeKTHBHO B BOXOHACHIUIECHHBIX
TPYHTAX NPH BO3MOMXHOCTH 3aray6GAeHHA CTeHbl B BOAOYNOPHLIA CaOM;

NOA3eMHBIX MOMEIeHHX M OrpaxkJeHHil KOTJOBaHOE B TOPOACKHX
ycaoBHAX BOAM3H CYWECTBYIOIHX 3N aHHA, COODYMKEHHII KOMMyHHKalH,
a TakxKe MOA3EMHLIX COOPYXKeHHH Ha TepPHTOPHH GyabBapos, CKBEpOB,
UIHPOKHX YJHI U T. A}

Ha CBOGOAHBIX TEPPHTOPHAX MPH HEOGXOAMMOCTH OrpaKaeHus 60Jib-
IMHX KOTJOBAHOB,

1.4. Cnoco6 «cTeHa B rpyHTe» OCHOBAaH Ha NMPHMEHEHHH TJHHHCTOR
CYCTI@H3HH A/l yAepXKaHHf B BEPTHKA/JbHOM IIOJNOXEHHH CTeH TpaHef
npd ux pa3paGoTke M NMOCAeNyIOLIEM 3alOJHeHHH OGETOHHOH CMeChIo,
cOOPHBIMH K €/1e300eTOHHEIMH KOHCTPYKUHSMH HJH NPOTHBOQHAbTPALH-
OHHbIMHM MaTepHasaMu. Crnoco6 «CTeHa B TPYHTE» 103BOJSET OTKA3aThCs
OT NMpHMeHEHHs JODOTOCTOAIMX METAJJIHYECKHX TPYS M myHTa JJs
KPEeNJIeHHst CTeH# KOTJIOBAHOB, YTO NPHBOXHT K 3HAYHTEJLHOMY YIeIIeB-
JIEHHIO H COKPAlleHHIO CPOKOB CTDOHTEJbCTBA.

Ocobenno adexTHBEH 3TOT Cnoco6 NPH 3arayCJeHuH COOPYXKeHHA
B BOJOYINOPHLIE TDYHTHI, YTO Aa€T BO3MOXKHOCTb MOJHOCTBIO OTKAa3aThCs
OT OTKPHTOr'O BOAOOT/IHBA HJIH BOLOINOHHIKEHHS.

«CTeHa B rpyHTe» MOKeT ObITP HCMOJAb3OBAHA B KaueCTBE HeCyLleR
HIH  orpaxjanoimlefl KOHCTPYKIHH, NPOTHBOGHALTPaUHOHHOR 3aBecH,
¢yHgamMeHTOB H B psje APYrHX ciaydaes. O6nacTs npHMeHeHus: crnocoba
«CT€Ha B TPyHTe» OGYCJOBJHBaeTCA TeOJOTHYECKHMMH H THAPOreoJaorHye-
CKHMH YC/IOBHfIMH, KOHCTPYKTHBHBIMH H IPYTHMH (aKTOpaMH.

Jna npuMmeseHus cnocoGa «CTeHa B TpyHTe» Haubojee xapaKTepHbI
NAOUWIAKH, CJOKEHHLEe HEeCKaJbHLIMM FDYHTAMH: INeCYaHbIMH, TIPaBeJH-
CTHIMH, IVIHHHCTBIMH H T. 1.

[TpumeHenne cnocoba «cTeHa B IDyHTE» BO3MOXHO TaKke B CKajb-
HbIX FPYHTaX HEBBICOKOH NPOYHOCTH: CaGOCHEMEHTHPOBAHHEIX NeCUaHH-
KaxX H KOHIJIOMepaTaXxX, aJeBDOJINTAX, apruajJirtax H T. n.
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[Tpumenenne cnoco6a «cTeHa B rPyHTe» SBJASETCH TEXHHUECKH M 9KO-
HOMUYECKH HelenecoO6PasHLIM B CAEAYIOIHX CAYyJasix:

npH MajoM 3arayGaesuu (n0 5 M) cOOpyXeHWA B I'PYHT K NpH
6o/bLIOM YHCNE KOHCTPYKTHBHHIX CONPAXEHHA OrpaXaawliux cres
C TIEPEKPBITHAMH HJH NMEPETOPOAKAMH;

NpH HaJHYHH KPYNHOOGJOMOUHLIX TPYHTOB HJH Kapcra B YCJOBHAX,
KOTHA IMYCTOTH MeXJY OTHEJLHBIMH KaMHSIMH He 3anOJHEHH MEJIKHMH
$pakUHAMH TPYHTA, H IVIHHHCTas CyCHeH3Hs cBOGOAHO QHALTPYET CKBO3b
CTEHKH TPaHUIeH, He YAEPXKHBAA HX OT OGDYIIEHHS;

NIPH CKOPOCTSIX XBHXKEHHH TPYHTOBEIX BOJ, KOTAa IJHHHCTAH CyCnen-
3Hsl YHOCHTCS M3 TPaHUIEH, YTO NPUBOLHT K OGPYIIEHHIO CTEHOK.

Hanbonee spdexTusen cnocob «creHa B IpyHTe» NPH yerpohicTbe
NOJA3EMHBIX COOPYXEHHil B YCNOBUAX IJIOTHOH 3acTPORKH TODOAOB H
HPOMHBULICHHBIX INIOINAAOK, TaK KaK IO3BOJSAET YCTPaHBaTh IIOJ3eMHHE
COOpYKeHHsl BOJIH3H CYIIeCTBYIOUIMX 3JaHHA M coopymeHH# Ges Hapy-
IIEHHS HX YCTOAYMBOCTH H CO3/aHHS JONOJHHTE.bHBIX AHHAMHYECKHX Ha-
IPY30K.

1.5. TIpH DpOeKTHPOBAaHHH CTeH M NPOTHBO(MDHJLTPAIHOHHHX 3apec
HeoGXOJHMO NMPOBOJAHTL PAcyueT YCTORUMBOCTH CTEHOK TPaHIUEH C yYETOM
THAPOTEONIOTHYECKUX YCJOBHA CTPOMTeNbHOH muomankn. Ilpn  pacuere
YUMTHIBAIOTCH (PH3UKO-MeXaHUYecKue CBOACTBA IPYHTOB, YPOBEHb IPYHTO-
BHX BOJ H Harpy3xy OT BOJH3H CTOSILIMX 3NaHHUH.

YCcTOAYABOCTL CTEHOK TPaHIIeH MOXeT OniTh ofecrmeueHa 3a cuer
NOBLILIEHHST NVIOTHOCTH TVIMHHCTOM CYCNEH3HY, Pa3HMIH ypOBHel cycmen-
3HM ¥ TPYHTOBBIX BOJ, @ TaKJKe 3a CYET YMeHbUICHHS NJIHMHBI 3aXBaTKH.

YerofiunBocTy CTEHOK TpaHmen Oyner obecnevena, ecan Oynxer co-
O/MI0LEHO YCIOBHE:

Pr > Paz + Pu, )
rRe Pr, Paz, P — COOTBETCTBEHHO JNABJICKHe IAMHNCTON CYCMEH3HH, rpyH-
Ta M IPYHTOBHIX BOX.

Japnexse rAMHKCTOR CYCMNEH3HH M I'DYHTOBHIX BOA OMpepessercs
bopMyTaMu:

Pr="11(z— h1); (2)

Puw = Yu (2 — hs), (3)

TA€ Y1, Yw ~— IIOTHOCTb COOTBETCTBEHHO TI'JIHHHCTOR CYCMEH3HH H BOJXHI,;
hr, hs — paccTORHHE OT MOBEPXHOCTH TPYHTA COOTBETCTBEHHO A0
YpOBHSI TVIHHHCTOM CYCNEeH3HH H TPYHTOBOHA BORHI;
2— ray6uHa OT NMOBEPXHOCTH TPYHTA.

JlaBnesHe IPYHTa pqaz onpeaeaserca no ¢opmyae {31) n. 3.7 vacron-
wero Pykosoacrsa.

1.6(1.4). Tlpumenenue creH M NPOTHBO(HJIBTPALHOHHBIX 3aBeC, Bhi-
NOJHAEMBIX B COOTBETCTBHH € TpPeGOBaHUAMH HacTosmed HHCTpykums,
JAONycKaeTcss NPeAyCMaTPHBATh B NPOEKTaX:

COOpyXeHiit ¥ 3MaHUR NPOMBLIINJNEHHBIX NpPeaAnpHATHA MU 006HLEKTOB
FPaAaXAAHCKOro Ha3HaueHHs (NoA3eMHble ITAXH M PYHAAMEHTH NpPOH3-
BOACTBEHHALIX, OGIECTBEHHBIX H MKHJbIX 3JlaHHMA, CKHNOBbIE AAMBI, YCTaHOB-
KH HenpepbiBHOA Da3JBBKH CTaJM, KOJOAUb AJAA APOGHJIBHBIX LEXO0B »
rOPHO-060raTHTEILHbIX NPERNPHATHI, GYHKEPHbIE SMbl, NOR3EMHbIE TEXHO-
JOTHYECKHE rajieped, NOJA3eMHbIe TAPa)XH W NOMEUIeHHsl APYroro Hasna-
YeHHA);

TPaHCMOPTHBIX cOOpYXeHHR (MoA3eMHBble MepexoAb M NEpee3an nop
YAHUAMH H JOpPOTaMH, CTAHUHH H TYHHERH METPOMONHTEHOB MeJKOro
3aJI0XKEeHHs], NOJA3eMHbIe aBTOMArHCTPanH);
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FHAPOTEXHHYECKHX COOPYKeHHi (BOX03a6OpPH ¥ HacOoCHbie CTAHIHH,
APOTHBODHALTPAUHOHHBIE 3aBECH NJOTHH H AaMG6, Cyxue AOKH, IJIO3M,
naGepexcHple, MPHUAIBHLIE CTEHHM H AP.).

3amMra KOTJIOBAHOB M KapbepoB OT MPHUTOKA MOA3EMHBIX BOJ.

Iipn sToM npHMeHeHHe CTeH M NPOTHBODHUALTPALHOHHHWX 3asec,
yCcTpaHBaeMuIX CNOCOGOM «CTeHa B TPYHTE®, AOJKHO OWTh 06OCHOBaHO
TEXHHKO-IKOHOMHYECKHMH pacdyeTaMM NYTEéM CPaBHEHHA: CTE€H Co CTeHa-
MH NOJ3€MHBIX COOPYHEHHH, YCTPaAaHBAaeMbIX B OTKPLITHIX KOTJOBaHaX,
B TOM YHCJE C HCNOJb3OBAHHEM WINYHTOBMIX OrPamJeHHi, C NPHMEHEeHH-
€M ONyCKHBIX KOJOALEB M APYFHMH crnocoGamH, a NPOTHBOPHIBTPANHOH-
HbiX 3aBec — C 32B€CAMH APYrHX KOHCTPYKUMA H ADYTHMH CpeacTBamMH
3aiUTH OT NPHTOKA NOA3EMHbLIX BOA.

1.7. [Ipn npOEKTHPOBAaHHY NOA3EMHBIX COOPYIKEHHH, BBLUIOJHSAEMBIX
€noco6oM «cTeHa B IpyHTe», HEOOXOLMMO YYHTHIBATh CJeAYIolLee:

CT€Ha, KAaK NPaBHJIO, He NOJIKHA MMETb TOMLHHY OGojee 100 cm n
raybuny 6osee 40 M (B 3aBHCHMOCTH OT NPHMEHsIeMOro OGOPYAOBaHHS
JJI OTPHIBKH TpaHILIeEH);

GeTOHHpOBAHHE CTeH JOJKHO BBIMOJHATLCS OTAEJbHEIMH 3aXBaTKa-
MH, CTbIKH MEXAY KOTOPHLIMH MOrYT OBbITb KaK He paGoyHMH, T. €. He
HMEeTb JKECTKOTO COefHHEeHHs (IUAPHUPH), TaKk M PabOYHMH, PaBHONPOY-
HBIMH C KOHCTPYKLHSMH;

YCTOHYMBOCTb CTEHBI JOJKHA 0O6eCneuuBaThCcsl 3a[e]kOf ee HHIKHeMH
9aCTH B IPYHT, NMPHMCHEHHEM TPYHTOBHIX aHKEDOB, MECTKHX paclopok
WM paM B ORHMH HJIH HECKOJbKO PSIOB IO BHICOTE;

NPH 3KOHOMHYECKOH IeiecO06Pa3HOCTH cmocoba «CTeHa B TPYHTe»
CTeHbl C/eAyeT NPOCKTHPOBATL C 3a/1eJIKOHl B BOAOYNOPHEIH CJIOf IPYHTAa,
YTO NMO3BOJMT B NPOLECCE NMPOH3BOACTBA PAaGOT MOJHOCTHIO OTKa3aThCst
OT BOAONOHHXEHHA HJH BOJAOOTANBA;

NpHMEeHEHHE CII0co6a «CTeHA B TPYHTE» BO3MONKHO B HENOCPEACTBEH-
HO# OAH30CTH OT CYIHECTBYIOIUHX 3MaHHH HIH COODYKEHHUH.

1.8. [IpOTHBOQH/ILTPALHOHKEIE 3aBeChl, BLIMOJHSIEMbIE CROCOGOM
«CTeHa B TPYHTe», MOTYT ObiTh MOCTOSIHHOTO H BPEMEHHOrO Ha3HayeHHf.

3aBecH NMOCTOSTHHOTO HA3HAYEHHs CJENyeT NIPeAyCMAaTpPHBATh B OCHO-
BAHHAX H TeJIaX NJOTHH, AaM§ H JAPYTrHX THAPOTEXHHYECKHX COOPYXXeHHH
(c uenbl0 cOKpaueHHs (GHJAbTPALHOHHBLIX NMOTEPb, YMEHbIUEHHA NPOTHBO-
JaBJleHHsl Ha TOJOILIBY COOPYXEHHH, NpeloTBPalleHHs (PHABTPAHOHHDBIX
nedopmaumit), Ha MJOmaAKax NPOMHINIEHHBIX COODYXKEHHH Jas npe-
JOTBpAlleHUs1 yTeueK 3arpa3HeHHHX CTOKOB B BOJOHOCHHE TOpH-
30HTHL.

3aBecsl BPeMEHHOrO Ha3HayeHHs CJejyeT HApeAycCMaTpPHBaTbh B GOp-
TaX KOT/IOBAHOB, KADbEPOB H APYrHX NOJA3EMHBIX BEHIPaOOTOK AJA Orpax-
JIeHHs. MX OT MPHTOKA rpyHTOBBIX BOA. Haubonee nenecoobpasHo npume-
HeHHe 3aBec NPY JAHTENbHOM MX HCNOAb3oBaHMH. B 3TOM cayuae ux
3KOHOMHYecKas 3 PeKTHBHOCTh BO3pAacTaeT IO CPaBHEHHIO CO CpeiCTBa-
MH BOZOOTJHB2 HJIH BOZONOHHXEHHR, TPeGYIOLIHMH B OTJHUHE OT 3aBec
IKCMJYaTauHOHHLIX 3aTpaT.

[IpH TeXHHKO-IKOHOMHUECKOM COMOCTaBJEHHH NPOTHBOGHIbTPAlH-
OHHBIX 33aBeC C BOAOOT/IHBOM H BOJOIMOHHIKEHHEM CJeAyeT YYHTHIBaTh
nOKa3aTeNH, OTHOCHLIMECH Kak HEeNOCPeJCTBEHHO K COODYMKEHHIO 3aBec
M CHCTeM OCYHIEHHS, TaK M K BO3JAEHCTBHIO HX HA OKPYXKaIOWIYIO MOJ3eM-
Hylo cpeay. [IpH BOAONOHHKEHHH MOXET NPOHCXOAHTb HapyIIeHHEe PeXH-
M2 [03eMHbIX BOJ Ha 3HAYHTENbHOH TEPPUTOPHH: MOHHIKAKIOTCA YPOBHH
NOA3eMHIX BOI, pacXoAyloTcs HX 3anachl. I[IpoTuBoduibTpallHoHHble 3a-
BeChl 3aWHWAIOT BOJOHOCHbIe TOPH3OHTH OT HCTOLLEHHS, 3arpf3HEeHHs
H APYTHX HeXKeJaTeJNbHHX BO31eACTBHA.
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1.9(1.5). HHXeHepHO-reonorHyecKHe H3bICKAHHA, HEOOXOAHMBIE s
OPOEKTHPOBAHKMA CTEH COOPYKEHHH H MPOTUBOPHALTPALHOHHLIX 3aBec,
yCTpauBaeMbIX CNOcoGoM «CTeHa B IPyHTE», JOJIKHB MNPOH3BOAHTHCH B
€00TBETCTBHH ¢ O6umumu TpebosaHusamH raaBst CHHII no uHKeHepHbIM
H3LICKAHHAM JJSA CTPOHTEALCTBA; NPH 3TOM B OTUETHHIX MaTepHanax
H3BICKAHMI JOJKHDI COAEPIKATHCA KONMONHUTENbHBIC JaHHLIE, XapaKTepH-
3ylougHe BHJ, COCTOSHHE (PYHAAMEHTOB H HX OCHOBAHHH, PACMO/OMKEHHBIX
BOAM3M 30aHMA U COOPYMEHHH, a TAKKE AAHHbIe 0 mepenraBaeMblx Ha OC-
HOBaHHS Harpy3skax.

1.10. Pa3peaounkie re0JOrHUECKE ChBAXKHHLI HA NJIOIiAKKE YCTPOR-
CTBa COOPYXEHHS crnocofOM «CTeHa B IPYHTE» AOJAKHB ObITh pA3MelLlEeHEl
no cetke He Goaee 2020 M 1M MO TpAacCe COOPYACHHS He peme 4eM
epes 20 M.

HMiKeHepHo-reofioruyeckoe crpoetine NAONIAAKK AO/HDKHO ObiTbh H3y-
4eHO Ha rayOuHy He Meree 10 M HHXKe NOJOWIBLI CTENbI, HO HE MeHee YeM:
AJI8 HECYWHX cTeH — Ha tayGusy 1,5 H+5 a (rie A — ray0una oCHOB-
HOT'O COODYJXKEHHS), AJaA NPOTHBOPHILTPALHOHHBIX 3aBec—a0 BOAOYNOp-
HOTO CJOfl FpYHTa MIIOC 5 M, a fipH ero rayOoKoOM 3ajeradiu He MeHee
yem Ha 50 M. Bce cpoiicTBa IpyHTOB HCCJAEAYIOTCS B NpOLECCe NpoBene-
HHSL HHXXEHeDHO-Te0JOrHYeCKHX HSbICKaHHH, BBIMOJHSIEMBIX B CUOTBETCT-
BHH C HODMATHBHBIMI NOKYMEHTAaMH Ha HHIKeHepHO-reoJIorHdyeckHe H3ui-
CKaHN JJ51 CTPOMTEbCTBA.

HumeHepHo-reomorinyeckiie H3LICKAHHS OCYULECTBAAIOICT B COOTBET-
CIBHH ¢ TeXHUYECKHM 3aJaHueM TNPOEKTHOM OpraH#3anuu, B KOTOPOM
ONPEeACAAIOTCS OCHOBHOI COCTaB, JA€TAJbHOCTH M MOPALOK NPOBeLeHHS
H3bIcKaHHil. OcHOBHBIE TpefoBaHHA K COAePKaHIK TEXHHUYECKOTO 3ajaHus
nanoxens B raaBe CHull «MuxenepHble H3bICKaHHA AJS1 CTPOUTENLCTBA.
OCHOBHLIE NOJOMKEHHS».

[.11. B oTueTHBIX MaTepHaJaX HHMKEHEPHO-TeDNOTHYeCKHX H3bICha-
HMH, MCIOJb3yeMBbIX AJifi OOOCHOBAHHA NPOEKTOB MNPOTHBODHILTPANOH-
HBIX 3aBec, JO/IKHBl COJAEPIKATLCH CleAYIOlHe AONOJHUTENbHbIE JaHHBIE:

cofilepxKalHe B [PYHTAX KPY(HbIX BKJIOYeHHIl, NPOYHBIX NPOCJIOEK, HX
pa3Meph!, pacnpocTpaHeHHe H IPOYHOCTb;

KOHOHUIypalsi MOBEPXHOCTH M COCTOSiHME TPYHTa BOJAOYNOPHOTO
CN0s1, ¢ KOTOPBIM AOJIKHA CONPSAraTbCs 3aBeca;

peXHM NOJ3EMHEIX BOX B CJIOE, B KOTOPOM MPEANOJaraercs co3ia-
HHe 3aBechl, H B OJHKafLWIHX K HEMY BOAOHOCHBIX CJCSIX, HApaB.Iiye-
CKas CBS3b MeXKAYy BOJOHOCHbIMH CHOSMHY,

YCTOHYHBOCTb TPYHTOB K (pHJAbTPauuOHHBIM aedopmauusMm (cygpdo-
3HH, Pa3MLIBY, BLINOPY H AP.).

1.12(1.6). IIpn NpoeKTHPOBAHHH CTEH COOPYKEHHA M NMPOTHBOGHILT-
PAUKOHHLIX 33aBEC, YCTPAUBAEMBbIX CAOCO6OM «CTeHa B TpyHTer, FOJAMKHBI
6biTb OMpejeneHbl H B MPOEKTe YKa3aHbl OCHOBHBIE JaHHbIE N0 TeXHOJO-
TMH TIPOH3BOACTBA PaboT (ANHHA 3aXBATKH, yAeJbHble Beca THKCOTpOMN-
HOro pactsopa H 0OeTOHA, MPOJOJIKHTE/IbHOCTh BbIMOJHEHHA GeTOHHbIX
pador).

1.13. Tlpy nmpoeKTHpPOBaHHK MNOA3EMHBIX COOPYXEHHH M IPOTHBO-
(HILTPAUMOHHBIX 3aBeC B COCTAB NMPOEKTA JO.KHBE ObITL BKTOUYCHBI OC-
HOBHblE NOJIOXKEHHA NPOH3BOACTBA PaboT:

TIPHMelisieMble MeXanu3Mbl 1/ Pa3paboTKu TpaHiliey,

npHMeHsieMble [VIHHBl JJIsi NPHIOTOBJEHHA IVIMHHCTOH CyCleH3HH
C yKa3aHHEM TJIHHAHOIO Kapbepa HJH 3aBOJA-H3rOTOBHTEJS IVIHHOMO-
pOLIKA;

OCHOBHbIE NOKAa3aTedH KauecTBa TJIMHUCTOR CycneH3ud (NAOTHOCTD,
CTaOH/IBHOCTDL, CYTOYHBLIA OTCTON H PacnJbniB);



OCHOBHLIE X3aPaKTEPHCTHKH MaTepHaja 3amoJIHeHHs TpaHien (118
HeTBEpJeIOUINX IIIHHHCTRIX MaTePHAJNOB ~— MECTOPACIOJOXKeKHe KaphepoB
TJIHHBl H €e XapaKTePHCTHKaA);

TEXHOJIOTHYeCKas cXeMa NPOH3BOACTBA PaboT no pa3paloTke TpaH-
et H ee 3aTOJIHEHHIO,

pa3sGHBKa TpaHIIEH HAa CeKUHH (3aXBAaTKH) C YKa3aHHEM MX pasme-
poB H cnoco6oB pas3feNieHHsi TPAHWEH HA CEKIHH, a TaKXe KOHCTPYKUHS
OrpaHHyuTeNeq.

1.14(1.7). Crennl coopyxeHus (3JaHHA), yCTPaHBaeMbie cnocoGom
«CTeHa B TPYyHTe», JonycKaercdl NpPeAyCMAaTpHBATh MNPAMOJUHERAHOrO,
KDHBOJHHEHHOr0 HJIM JOMAHOTO OYePTAaHHA B IJaHe; MPH 3TOM TakHe
CTeHbl JONYCKAaeTc NMPOEKTHPOBATb MOHOJHTHBIMK C OETOHHPOBAHHEM,
OCYILIeCTBJIAEMBIM METOLOM BepTHKAJbHO-NEPemetnatomeiica Tpy6u (BIIT)
HJIH HarHetaHueM OEeTOHHOH CMeCH HAacOCOM C BLITECHEHHEM TJHHHCTOrO
pacTBopa, JHGO COOPHBIMH H3 Ke/Je306ETOHHBIX 3JEMEHTOB 3aBOACKOrO
H3TOTOBJEHHS.

Crennt caefyeT NMpOEKTHPOBATb M3 THMKEJNOTO (€TOHA MAOTHOI CTPYK-
TYpLl NPOEKTHOH MAPKH NO NMPOYHOCTH Ha CXKaTHe He HHXKe M 200 xnn
MOHONMTHLIX H He HHxe M 300 pas cGopupix koHcTpyknuit. IIpoekTHyio
MapKky GeTOHa HJH pacrBOpa AJisi 3aAMOHOJHYHBAHHA CTHIKOB COOPHBIX
KOHCTPYKIHA cJeAyeT NPHHHMATh He HHIKe NPOCKTHOH Mapxu GeroHa
COeXHMHAEMBIX 3JIEMEHTOB.

Beron aas cTeH coopyyeHHii (3xaHHui), ycTpaHBaeMbiX B 0GBOAHEH-
HbIX TPYHT2X, JOJIKEH HMETh NPOEKTHYI0O MapKy MO BOAONPOHHUAEMOCTH
He HHXe B 2 H mMapky no mopo3socroiikoctn He Hmxe Mp3 50.

1.15(1.8). TpeGoBaHHa K GeTOHY M apMarype YCTaHaBJIMBAWTICA NO
coorBeTcTBYlomHM raasam CHHIl no npoekTHpPOBAHHIO GETOHHBLIX M IKe-
Ne306eTOHHBIX KOHCTPYKUHH. JlononHuTenabHbie TPeGOBaHHA K GerToHy,
yKJaAbhiBAEMOMY B KOHCTPYKuun meronom BIIT, ycranaBauBaiotcs B co-
orBeTcTBHH ¢ raasoi CHuIl Ha nponssoacTBo H npHeMky paGor no
BO3BEJEHHI0 MOHOJHMTHHIX OETOHHHIX H JKeJe300eTOHHBX KOHCTPYKUHi.

B creHax, BHINOJNHAEMbIX H3 MOHOJHTHOTO GeTOHa, YKJaAbiBaeMOro
merogom BIIT, B kauectBe paGouefi apmarypnl JOJKHA NPUMEHATHCH
CTepKHeBasg apMatypa nepudopHyeckoro npoduas. [pHMeHeHHe riaakoi
apmartypsbl Il YKa3aHHbIX leJedt He AonycKaercs.

1.16. IIpn paspaGoTKe 0GBEMHO-INIAHHPOBOUHBIX H KOHCTPYKTHBHBIX
pelueHHA MOA3eMHON YacTH COOPHBIX COOpYKeHHH, MOAJeMallHX CTPOH-
TEJBCTBY CIIOCOGOM «CTeHA B TIPYHTe», HEOGXOAMMO YUHTHBATH OCOGEH-
HOCTH TEeXHOJIOTHH NPOM3BOACTBA PalOT IO BO3BENEHHIO OrpaXRaloUWUX
CTeH, a8 TaKXe COOPYXeHHS B LeJIOM.

dopma H pasMepl MNOA3EMHOR WacTH COOPYXKEHHM, BO3BONHMBIX
Cnoco6oM «CTeHa B TPYHTE», OMpeleqsioTcs: 3agaHHeM Ha IPOEKTHPO-
BaHHE CTPOHTEJbHOH YaCTH O0BEKTa, YCJOBHSMH TPOH3BOACTBa paboT,
HHXXeHepHO-Tre0JOrHIeCKHMH YCJIOBHAMH, IIPHMEHEMbIM TEXHOJOTHYECKHM
060PYLOBaHHEM.

B uenax yHudHKanUH Ue1ecOO6PA3HO NMPOEKTHPOBATb NPSMOYTONb-
Hble HJIH KPYIJble B IJIaHe COOPYMKEHHsl ¢ BHYTPEHHHMH Da3MepaMH, M:
8, 10, 12, 15, 18, 24, 30, 36, 42, 48, 54, 60 u Goaee. I'yOHHY 3a/10XKEHHS
JOHHINA cjJeqyeT NpHEHMATh ¢ waroM 0,5 M.

1.17. Pacnonoxenue NeperopofoK H MNepexpHTHi moi3eMHO YacTH
OKa3blBaeT BJHsIHHE Ha TEXHOJIOTHIO BO3BENEHHSI COOPYXKEHHS H ero KOH-
CTPYKUHIO, TaK Kak OnpejenseT yCTOMUHBOCTL CTEH B mpolecce paspa-
60TKH TPYHT2 H 3KCIJIyaTallHH COOPYKEHHS.

[Ipu cTpOHTENbCTBE HACOCHBLIX CTaHUMA, BOAO3a00POB, €MKOCTHHIX
H JAPYTHX COODYIKEHHH, CBSI3aHHLIX C NDHEMKOH H nepepaGOTKOf MKHA-

¢



KOCTeR U ra3oB, HeoGXOAHMO B NPOEKTe NpefyCMaTPHBATL MPOEMK! B KOH-
CTPYKUHAX CTEH JJIf BONOBOJNOB H KOJIJIEKTOPOB, YCTPOACTBO BOAONPHEM-
HEIX OTBEPCTHH# U T. A.

Bce 3axknagHbie AeTand AOJKHBL OHITh YCTAHOBJIEHHB Ha apMOKapKa-
cax MJIH cOOpHBIX 3JeMeHTax A0 HX ONYCKaHHS B TPaHLIEIO, 3aN0JHEHHYIO
TJIMAHCTON CyCreH3Hel.

Bce oTBepCTHSI B CTEHOBHX MaHEAfX Nepefl HX YCTAHOBKOH B TpPaH-
1Ie0 33aKPHIBAIOTCA METaJJIHYECKHMMH HJIH RePEBAHHBLIMH IIHTAMH, H3BJe-
KaeMbIMH H3HYTPH COODyXKeHHS. [l 3akpervieHHs [UHTOB OTBEPCTHSA
06paMAAIOTCH 3aKJIAAHKIMH YacTAMH,

1.18. Tlpn ycTpoiicTBe CTEH COOpYyXeHHH M3 COOPHHIX 3JEeMEHTOB
B CBSI3H C BO3MOMHBIMH HETOYHOCTSIMH, BbI3LIBAEMBIMH YCJOBHSIMH NpPOH3-
BOJICTBa pabOT MO MOHTaXy CTEHOBLIX NaHeJeH B TpaHllee, 3aNOJHEHHOMR
FAMHACTOR CyCTeH3sell, peKOMEeHAYeTCs:

B CTEHaX COOPYIKEHHsI NpelyCMaTPHBATL 3aMbIKaIOU(He MOHOJHTHbIE
YYacCTKH, KOTOPHEe CJEAYeT BHINOJHATL IO OJAHOMY Ha KaXAYI0 H3 CTeH
NpSAMOYTOJNBHLHIX COOPYKEHHIT H OJHH — Ha KPYIJOe COOPYXKeHHe;

B MecTaX CONDSKEHHs NeperopojOK CO CTEHaMH, a TaKXe NOA3eMHONA
#l HAN3EMHbIX 4acTefl COOPYXEeHHH, B HEKOTOPBIX CJAydYasix cCJaexyeTr mpe-
AYCMATPHBATh MOHOJIHTHBIE YYaCTKH;

KOHCOJIH H O6pe3bl CTeH BHYTPH COODYXeHHS, NpeJHA3HAUYEHHbIe AJIA
OMHPAHHS CTPOHTEJNbHBIX KOHCTPYKLHMH HJIH TEXHOJOrHueckoro o6opyno-
BaHHSA, CllefyeT BHNOJHATh HAa 100 MM HHXe NMPOEKTHOM OTMETKH OMHpa-
HHsI, IPElyCMaTPHBas BO3MOKHOCTb HX HAapaUIHBAHHA MOHOJHTHHIM Gero-
HOM 110C/Ie Pa3PabOTKH PPYHTA B COOPYIKEHHHU;

rabapHTH NPOEMOB H OTBEPCTHN B CTeHaX He06XOAMMO IPHHHMAThb
66ablUHMHE MO BBICOTE H wHpHHe Ha 100 MM, ueM 3KCIJIyaTauHOHHHIA
pasMep OTBEPCTHS;

3aKJaJHble YacTH, a TaK¥e BBHIIYCKH U3 NaHesed AJS CBf3H C JHH-
mieM, MeperopoOZKAMH HMJIH MEepPeKPHITHAMH CJEJYeT YCTaHaBJIHBATH HCXO-
AS U3 JonyckoB B miaHe 30 MM H no BricoTe 50 MM.

HapnseMHasi yacTh cOOpyXeHHs, ONHpalolascs Ha NOA3EMHYIO YacTh,
BO3BEACHHYIO CIIOCOGOM «CTE€HAa B IPYHTE», JOJXKHa ObITb OTAeJEeHa Je-
$OpMaLHOHHEIMY IIBAMH OT KOHCTPYKUME, QYHIaMEHThl KOTOPLIX MOTYT
UMeTb APYTYIO OCaIKYy.

1.19. Cocrap GeTOHHOH CMeCH CJeAYyeT Ha3HayaTh B COOTBETCTBHH
¢ raasoit CHuIT mo GeroHaM Ha HeOpraHHuYecKHX BSKYIUHX HMCXOIfl H3
TpebyeMOR POYHOCTH H BOJOHENPOHHUII2EMOCTH GeTOHa.

MeponpHaTHa NO MOBLIIEHHIO CTOMKOCTH 0eTOHAa NMPOTHB arpeccHB-
HO¥{ cpeant caeayer HasHayath B cootBerctBHH ¢ [OCT «Beron ruapo-
TexHHyeckuit. TexHuueckHe TpeGOBaHMA K MaTepHaJaM [JIS €ro HpHro-
ToBseHHsi». [IpH pelleHuH BONPOCOB MO AHTHKOPPO3HOHHON 3alLHTE CJe-
Ayer noJab3oBaTbcs pekomengauusmi raassl CHull «3aumura crponTens-
HbIX KOHCTPYKUHA OT KOPPO3HUY»,

1.20. I1pn BO3BE1EHHH CTEH COOPYIKEHHil cloco6oM «CTEHA B TPYHTE»
cJeJyeT YYHTHBAaTh 3aKOJbMAaTHPOBAHHOCTL I'PYHTA H HaJIHUME CJOS TJIH-
HOLEMEHTHOMN H30JAIHH,

Kak npaBuJio, cneuuasibHON THAPOH3OASIHHE He NpelyCMATPHBAETCH.
B 0c060 oTBETCTBEHHBIX C/IyuasiX BO3MONKHO NPHMEHEHHE CJIOS TOPKpeTa,
KPEMHHAOPraHHYECKO H APYrHX BHAOB TIHMAPOH3OJSIMH, HAaHOCHMOM Ha
HapyXHYIO CTOPOHY CTEHOBHIX NMaHeJleR N0 KX YCTRHOBKH B TPaHIIEIO.

1.21. [Ins apMHpOBaHNS CTEHOBBIX NaHeJed, BO3BOAUMBIX B OGBOX-
HeHHBIX TDYHTaX, NPHHHMaeTcA CTajp ropsiyeKataHad Kaaccos A-1
A-Il, a B HEOGBOJHEHHBIX IPYHTAX MJIH NpPH HAJHYHH THAPOH3OMSLHH —
cTanb kaacca A-III



Jna apMaTypHBIX BHITYCKOB, OTTHOaeMbIX B Mpouecce NpOH3BOACTBA
pa6oT H NpeAHa3HaYeHHBIX MJISt CBSI3H ¢ BHYTPEHHHMH CTEHaMH H AHHILEM,
[IpPUMEHAETCsl apMaTypHas cTanab Kaacca A-L.

1.22. B xauectBe paGoueli apMaTyphl nPH H3TOTOBJEHHH apMOKAapKa-
COB 475 €e JYYWero CXBaThiBaHHS C GeTOMOM CJeAyeT NpHMEHATL ap-
MaTypy nepHojanyeckoro npodpuas. I'magkyio apmaTtypy ciexyeT IpHMe-
HAATb TOJIBKO I/l «OTTHOOB», HEOOXOAHMBIX IS COeJHHEHHS CTeHb B
TPYHTE C IEPErOPOAKAMH It NePEKPHITHAMH.

1.23. Jlna GeTOHHPOBAHHA MOHOJHTHBIX CTEH [OJ3EMHOTO COOpYiKe-
HHUSI METOAOM BeDTHKaJbHO-Nepemelnamuleiicss TpyOol caelyer NPUMEHATh
BLICOKONOABHKHbIE §eTOHHLIE JUTHIE CMECH C 0cajKoil konyca 17—20 cm.

Ilpumenenne 6onee >KecTKHX cMecell yMmeHblIaeT pajHyC JAeHCTBHA
6eTOHOJNHUTHBIX TPpyO, MOXET NpHBecTH K 006pa3oBanmio B Tpy6ax npo6okK,
KaBepH W NycTOT B GeToHe. BomoueMeHTHOE OTHOLIEHHe AOJIKHO HasHa-
vatbes B npegenax B/L[—0,55—0,65, npu 3Tom B GeTOHHYw CMech C.le-
AyeT BBOAHTDH MAACTHQHUMpYOULHe 100aBKH. 3aM0JMHHTENb 1/ GeTOHHBIX
cMecell He JOJXeH npeewvuuaTth pasmepoR 20—40 mM. Mapka uemenra,
IpUMeHsIeMOro 1/ GeTOHa, YKJafblBaeMOoro cnocofOoM BepTHKAJIbLHO-Ie-
pemeltaoniefica TpyOHl, A0/KHA ObTh B 2 Da3a Bblllle MPOEKTHON MAapKH
6eToHA.

1.24(1.9). TAHHHCTBIA pacTBOP AJst 3AMOJHEHHS TpPAHmER Mau Oypo-
BbIX CKBAXMH J0J)KeH HMeTb COCTAB, YAeJbHbIH Bec H Jpyr#e noxasa-
TeAH KauecTsa, ofecneuuBaiomide yCTOHYMBOCTb CTEHOK TPAHIIER HIAM
CKBAXHH /10 MOJHOTO OKOH4YaHHS PaGoT 1o YCTPOHCTBY CTEH HIH WPOTH-
BodHILTPAUHOHHLIX 3aBec, JlaHHble no noabopy c¢ocTasa TIJAHHHCTOrO
pacTBOpa JIOJKHLI COMEPHKATHCA B NPOEKTE MPOM3BOJACTBA paGoT B COOI-
BeTCTBHH ¢ Tpebosanuamu raasst CHull no npomussoactsy H npHeMxe
pa6or no ycTpoHcTBY OCHOBaHHI H PyHNaAMeHTOB. YenbHbIH BeC PacTBo-
Pa NPH MCNOJALICBARMH IR €rQ MPUTOTOBJIEHUA GEHTOUHTOBBIX TJHH
caepyer npuHuMars 1,05—1,15 rc/cm® M npu HCNOAB30BAHMH TJAHH APYrUX
pupos — 1,10—1,30 rcfcms.

1.25. [1pu mo16ope mapaMeTpoB IVIHHHCTOH CYCHEH3HH AJsi TPYHTOB,
NPOXOAHMBIX NPH OTphIBKe TpaHlleH ¢ llesablo o6pa3oBaHHA BOJOHENpO-
HHIAeMOro 3aKOJAbMaTHDOBAHHOTQ CJIOSl, HEOGXOAHMO HMeTh:

HaHMeHOBaHHE TPYHTA;

3epHOBOM cocTaB rpyuta, %;

yrosi BHYTPEHHEro TPeHHusi, Tpaj;

clienyienne, krc/cm?;

MonyJb nedopmamny, xre/cmz;

NOPUCTOCTD, % ;

KO3GGHUHEHT QHALTPALHH, CM/C.

Jlas KOHTpoOJst mapaMeTpOB CYCIEH3HH IPH NPOH3BOACTBE DaGoT Ha
CTPOHTEJILHOH MJOL[afke HEOOXONHMO HMeTh NEPEeHOCHYIO MoJeByIo Ja6o-
PaTOPHIO IMIHHHUCTBIX pactBopoB tHna JIFP-3 BakuHckoro npu6opocTpou-
TEJILHOrO0 3aBOJla HJIM NepeABHXKHYyIO Jabopartopuio tuna JIFP-69 na as-
ToManHHe MBITHIIHHCKOrO NPHGOPOCTPOHTENBHOTO 3aBOAA.

1.26. [Ina NpHroTOBJIeHHs TAHHHCTHIX CYCIIEH3HH c/AeAyeT NMPHMEHATb
IJIACTHUHBIE JKHDHLIE [VIHHK B BHJe IVIMHOMOPOLIKOB HJIH KOMOBOM T/IMHML.

T'uHB, npeaHa3HaueHHLle AJI NMPHTOTOBJEHHA CYCNeH3HH, AOJKHLI
6bITb HCCJENOBAHH B Ja60pPaTOPHHX YCHOBHAX JJSl YCTAHOBJEHHS HX
NPHTOXHOCTH H XO3HPOBKH.

Jna noayyeHHs BBICOKOKAYECTBEHHHWX IJIHHHCTHX CycneH3ui Gojee
BCEro NPHFOAHH TOHKOMHCNEPCHHE H BHICOKOTVIACTHYHHE MOHTMODHJAO-
HRTOBLle (6EHTOHHTOBHE) r/HHH. MOTYT NPHMEHATLCA TaKKe H MeCTHHe
TAHHM, B KOTOPHX IVIHHKECTHX YacTHR pasMepoM Ao 0,001 m comepurca

]



He Menee 10%, pasmepom 10 0,005 MM — He Menee 409, YHCIO nJacTHY-
HOCTH — He Menee 0,2, BJAXKHOCTb Ha rpaHHle PacKaTLIBAHHSA — He Me-
Hee 0,25, HaGyxaHie — He MeHee 15—20%. IIpH HajHyHH B TJHHE He-
GONBIMOro uucaa yacTH Gogee | MM uX HeOOXOAHMO YAAIATb BO Bpe-
MA NPHTOTOBJEHHS IVIMHHCTOR CYCIIEH3MY,

Jlna obecrnieuennsi yCTOHYHBOCTH TPYHTOBBIX CTeH OTPhLIBaeMbIX TPaH-
UeH Ha mepHO;y MX YCTPONCTBA H 32NMOJIHEHMST NDUMEHsieTcs IVIHHHCTas
CyCIIeH3Hs], cnoco6Hast KOJbMaTHPOBATh CTEHKH TpaHuleir H 06pa30oBLIBATh
Ha HHX IVIOTHYIO BOJOHENPOHHIAEMYIO [NIHHHCTYIO KOPKY.

1.27. PexomenayeTcsi NPUMEHSATh CYCNEH3NH H3 GeHTOHHTOBLIX TJINH
€ MHHHAMAaJbHBIM YyAedbHBIM BecoM. Ecnum 1py mogoGpaHHOM yAelbHOM
Bece yCTOHYHBOCTb IPYHTOBBIX CTEHOK TpaHIueil He obecneylBaercH, c.e-
AYeT MOBHIIATL yPOBEHb PacTBOPA NyreM NOACHINKH TEPPUTOPHH, Hapa-
II¥Basi OPLIAXT, HJIH YTSAXKeJeHHsT pacTBopa.

1.28. J1a1s npoXoAKH TPaHIUeH PeKOMEHAYEeTCH NPHMEHATh [VIHHHCThbie
CYCNIEH3HH CO CJIeRYIOLIMI napaMeTpaMiu:

YCIOBHAsl BS3KOCTB, C . . . . . .« . . . 18—30
BOJ0OTAAaYa 3a 30 MuH, cM®, He Goaee . . . 30
TONIHHA IJHHHCTOIl KOPKH, MM, He Gogee . 3
cTabuabROCTh, IcfcM3, He Gonee . . . . . 0,02
orctot Boas, Y%, He OGoxee L. 4
CTaTHYeCKOE HanpskenHe CcABHra, Mrc/em? 10—50
coJepKanHe necka, %, He Gosee . .. 4
KOHUEHTpauisi BOAODOAHBIX HOHOB, pH . . 8§—11,5

1.29. IIpu noaGope nmapaMeTpoB INIHHHCTBIX CYCIIEH3H# MOXHO MOJb-
3oBaTbcs Tabd. 1.

Ta6auga |

[IpoxoauMbie TpyHTH

& " s v
k] (3] o o
ITapamMeTpbl NTHHHCTBIX CYCNEH3M# g § 2 w| B o 2 3 Z o
6 | ¥58| 45| & E |
a9 | BEg| 255 > > 5
2 | OXE | Ex& O Q a
Boaoornaua 3a 30 muH, cMm3, 10 15 20 22 15 12

He Bogee

[Ipene.vroe craTnueckoe Ha- | 50 50 30 50 40 30
npsiKeHHe  CHBHra  uepes
10 MuH, Mrc/em?

1.30. ITpo6u1 rH H3 MECTHBHIX KapbepoB AJ8 NaGOpaTOPHBIX HCCJe-
JIOB&HH B LeJSIX YCTAHOBJEHHS HX ORHODOMXHOCTH H KadyecTBa Cjaeayet
oTGHpaTh B KaXIOM Kapbepe He MeHee ueM U3 Tpex mecT. Bec mnpo6
NoJXKeH ObITh He MEHee D KT.

Hcenenosannsa kayecTBa I'THH H NDHIOTOBJIGHHBIX H3 HHX CYCHEH3HH
LOJNMHbL NPOH3BOAUTHCS B COOTBETCTBYIOUIHX TDYHTOBBLIX J1a60paTOPHAX
I B Ja60paToOpHAX IJIHHHCTBIX PACTBOPOB.

Jas NpUroTOBAEHHA TVIHHHCTBIX CYCN€H3HH NpeAnOYTHTEJbHEe MpH-
MeHAITb HATpHeBble TJHHBL BBHIY HX GOMbIUOH PACTBOPHMOCTH (menTH-
3alM¥) B BOJE H BO3MOMXHOCTH NOJY4YeHHS H3 HHX BeCbMa CTaGHJbLHBIX
THKCOTPONHBIX DACTBOPOB € XODOIIHMH TNOKa3aTeJsIMH KauecTsa.



1.31. B cayyae HeO6XOAMMOCTH NMPHMEHEHHS TJIMHHCTON CyCMeH3uu
Goabliefl MIOTHOCTH OHa MOXeT GBITH moJyueHa nmyreM ROGaBJeHHS B Hee
ClenHaJbHEIX YTSXeJHTeJlell B BHAE MOJOTOro 6apHTa HJH OKHCH XKeJje-
3a IO peuentype, YCTaHOBJEHHOH Ha OCHOBe JaGOpPaTOpHBIX HCCae-
JOBaHHM.

YayuuleHse NOKasaTesell KayecTBa TIJIMHHCTHX CYCNEH3HA MOMer
ObITb JIOCTHTHYTO IIyTeM o0OpPaGOTKH HX KaJIbIIMHHPOBAHHOH COHOR
(NasCOs), B xosnnuectBe 0,2—0,5% ot Beca I/IHHBI, yriemeJOYHEIM pea-
reaTom (YIIIP), kapbocmmernaneamonosdofi (KMLI), nupodocharom
Hatpus (Na,P20;), cHIHKaTOM HATPHA (KHEKOE CTEKJO).

Jas npenorepalliennsi 6oabw¥x notepb (yXOAa) IVIMHHCTOM CYCIeH-
3HH CJefYyeT yBeJHYHMBATbH €¢ BSI3KOCTb NMyTeM OOPaGOTKH XHIKHM CTEK-
JIOM HJIM M3BEeCTbIO IIO pellenType, NOROGPAHHOM B 1a6OPaTOPHH.

Bona anst npHroTOBJIEHHS TJIHHHCTHIX PACTBODOB AOJKHA COOTBETCT-
BOBaTh TpeboBaHnsaM TY Ha BORY AJs 3aTBOpPeHHs GeroHa.

1.32. IIpoBepka mokasaresedl KauecTBa IVIHHHCTBIX CYCHEH3HH JOJXK-
Ha NMPOH3BOJHUTLCA CJAE/YIOUHMHE NPHOGOpaMu:

1. Apeomerpom AT-1 uan Al-2 — notHocTs (y), re/ems.,

2. BuckozumerpoM CIIB-5 — msizkocts (T), c.

3. llpu6opom BM-6 — BomooTraua (B), cM3/30 MHH H TOJILHHA
TJHHUCTOR KOpKH — (K), MM,

4. TlpuGopom CHC-2 — cratuyeckoe HanpsokeHne cxpura (0 3a
1 muH, 3a 10 mMuH, Mrc/em2),

5. OrcroiinnkoM JInicenko — coftepkanne mnecka (I1), %, u comep-
xaHHe oTMuiToro necka (OIT), %.

6. Unanuapom LC-1 u apeomerpom ATl-1 min AT-2 — crabuabHocTs
(C), refem®.

7. MepHBIM LHIHHAPOM — cyTouHR oTcTolt (O), %.

8. Konycom AsHUM — pacnaus (P), cm.

[Toka3arenn ka4ecTBa IVIMHHCTHIX CYCIIEH3HH JIOJM2KHHL COOTBETCTBO-
BaTb NPOEKTHHIM.

1.33(1.10). Ong 3anoaHeHus: TpaHileHd NPOTHBOGHABTPALHOHHBIX 32-
BeC JAOMYCKAeTCH NPEAYCMaTPHBAaTh TBEPACIONIHE MaTepHaanl (6eToH,
rasHouementTHoie — nn. 1,14, 1.15 u 1.35 Hactosimero PyxoBoacTBa HAH
HeTBepIelollde MaTepHaanl  (KomMoBasi TIJHMHA, 3arJHHH3HPOBaHHbIi
rpyut — nn. 1.37 u 1.39 nacrosumero PykoBoAacTna) m apyrse matepua-
Jibl, YAOBJAETBOPSAIOILHE TPeGOBAHHAM KauecTBA H TEXHOJIOTHH COOpYXKeHns
npoTHBO(HILTPALHOHHLIX 3aBeEC.

1.34. Bribop MaTepHaJsa 3anoJiHEHHs! CAEAYET NPOH3BOAHTL Ha OCHO-
Be TEXHHKO-3KOHOMHYECKOT'0 CONOCTaBJEHHA ¢ YYeToM cleAylomux ¢ak-
TOPOB:

GHALTPALMOHHAS APOYHOCTH MATEpHAJa 3aNOJHEHHsT HOJKHZ COOT-
BETCTBOBATb NEHCTRYIOLlEMY HaNOpPy Ha 3aBecy H JOJTOBPEMEHHOCTH ee
paboTnl;

JepopMaTHBHBIE H NMPOYHOCTHHIE CBOMCTBA MaTepHala 3alOJHEHHS
JAOMKHBEI COOTBETCTBOBATD OXHAAEMOMY HanpsixkeHHo-fedopmupyemomy
COCTOSIHHIO 3aBECHI, BMEUIAIOMIEr0 MPYHTOBOTO MAacCHBA H COINPSIHKEHHOro
C 3aBecoil coopymeHHs. [Ipn HasHaueHHH 3THX CBOMACTB JONyCKaercs
HCIONb30BATh AHAJOTH NOCTPOEHHBHIX COOPYMEHHH, 8 B HeOBXOAHMBIX
cyyasix OGOCHOBBIBATb HX CTaTHYeCKHMH pacueramn. IIpu stom caenyer
YYHTHIBaTh, YTO MaTEPHAJI 3aNlOJHEHHS NPH COOTBETCTBYIOUIHX HArpys-
Kax cnoco6Hhl K HapYIIEHHIO CILIOIIHOCTH 3apechi (TBEDAEIOIUHE MaTe-
pHaJbl — K TPEUWHHOO6Da30BaKHIO, HETBEDACIOIHE — TAKXKe H K 3HAUH-
TEJAbHOMY CXKAaTHIO, NPEHMYIMEeCTBEHHO 34 CYeT YMEHbUICHHS TOJILIHHBY
3apecH ¢ H3MeHeHHeM Re(OpPMATHBEBIX H NPOYHOCTHBLIX CBOWMCTB);
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BBIGOp MaTepHa/a 3aNOJNHEHHsl H TEXHOJOTHS €ro nmojau# B TPaHIIEH
HJIA CKBaXXHHBI JO/KHB OBbITb yBSI3aHbl C TEXHOJOrHefl HX pa3paboTKH.
HanpuMep, s 3amosiHenus cBafiHbIX 3aBeC, [0 YC/JAOBHAM TEXHOJOIHH
Pa3paloTKN CKBAXKHH, MOMXET OulThb MPHMEHEH TOALKO TBEPACIOWIUA Ma-
TepHal.

1.35(1.11). I'MHOUEMEHTHBIN PACTBOP A 3aNMONHEHHS TPaHIIER HAH
CKBaXHH JOJIKEH OTBEYaTh CAeAYIOUIHM TPeGOBAHHAM:

yaeavhbifi Bec 1,5—1,8 rc/em?;

NpoexTHasg MNPOYHOCTb NPH CXKATHH 3aTBepieBmero pacTsopa He
6onee 30 krc/cm?;

BbIXOJI KAMHS NPH 3aTBEPACHHH He mMeHee 989,

JAst NpHroTOBJNEHHs TIHHOLUEMEHTHOrO0 pacTBopa AOJNKHB NpHMe-
HATbLCA TJIMHBI H CYIJIHHKH C cofepiKaHHeM He Goaee 309, vacTHH pa3me-
pom menee 0,005 mMm;

LeMeHTHl 11060/ MapKH, CTOMKHE K XHMHYECKOMY COCTAaBY NOJ3eMHBIX
BOJ;

3AMOMHHUTEAN—NECKU MENKHEe W CPefiHeli KPYNHOCTH B COOTHOLIGHHIX,
NPU KOTOPLIX JOCTUIAWOTCH YKA3AHHLIE TPEGOBAHMA K TAMHOLEMEHTHBLIM
pacTBopam.

CocTaB riMHOLEMEHTHBIX PACTBOPOB AOJMKeH NoabGHpaTbcs B Jaabo-
PATOPHLIX YCAOBHAX.

1.36. YaeasHblil BeC IVIKHOLEMEHTHOTO PACTBOpa MOAGHpaeTcs B yka-
3aHHBIX Npee/]aX MCXOIS M3 YCJIOBHH NOJNyYeHHs HeOGXOLHMEIX CBOHCTB
3aTBepJeBlIer0 PacTBOPa, B YBASKE C YHEJbHBIM BECOM H PeOJIOIHYecKH-
MM CBOHCTBAMH [JIHHMCTOrO DACTBOPA, NPEAYCMOTPEHHOrO L8 paspabor-
KH TpaHuWel HJIH CKBa)XMH 3aBeCHl. Ye/JbHbIH BeC IVIHHOLUEMEHTHOro pac-
TBOPa ROJXKeH OBITb NOCTAaTOYEH O/ BBITECHEHHsST M3 TpaHIIed HJIH
CKB2XHH T'IHHHCTOI'O PacTBOpa.

[Ipy HasHaueHHM BeJHYMHBI NPOYHOCTH TNPH CKATHH 3aTBEPAEBLIETrO
pacTBOpa CJeAYyeT YYHTLIBATh:

1enecoo6pasHoCTb MHHHMAJLHOH NPOYHOCTH TeJa 3aBechl MO YCJIO-
BUSM ¢e nedopmupyemocts (nehopMaTHBHHIE XAPAKTEPHCTHKH TeNa 3a-
Bechl Lesecoob6pa3Ho npHbamkaTth K 1ePOPMATHBHBIM XapPaKTEPHCTHKAM
BMelalolero rPyATa) H SKOHOMHYHOCTH MaTepHasa 3anoJHeHHS,

HeO6XONHMOCTE Habopa B 3afaHHBHIA CPOK MPOYHOCTH, ofecneyHsalo-
ueil ycTOHYHBOCTb 3aNOJHUTENS NPH CTHKOBKE CEKLHIl 3aBeCHL.

PeoJiornueckne CBOAICTBA IVIIIHOLEMEHTHOT'O PacTBOPa JOJMHBEI GbITh
YBSI3aHBl C TEXHOJIOTHER €ro NMpHroTOBJEHHs, TPAHCMOPTHPOBAHHSA H NO-
a4y B TpaHmeu uax ckBaxunu. Pacnisis no kouycy AsHUM npuuuma-
ercs nopsiaka 12—14 cm.

KoanuecTBO IIMHOUEMEHTHOrO pacTBOpa CJelyeT MpeayCMaTpHBaTh
Ha 30—609% Gonblle reOMeTPHYECKOro o06beMa TPaHIUeH HJIH CKBAMHH.
310 06ycJOBJEHO HEOGXOQMMOCTBIO yJaJeHHS YacTH TVIHHOUEMEHTHOTO
pacTBOpa, CMeIHBAIOIIEHCH NI 3aNO0JHEHHH ¢ IIHHHCTBIM IPOXOJYECKHM
PAacTBOPOM, a TAKIKE BO3MOMKHLIM yBeJHUYCHHEM FeOMETPHUECKOro ofbeMa
TpaHuIefi WM CKBAaMHH NPH UX pa3paGoTKe BCAeACTBHE MECTHRIX 06pY-
LIeHH{ IpyHTa, MONEPEeYHbIX OTKJIOHEHHH paGouyero opraHa npoxoaueckol
MAalllHHbl H 1O APYTHM NPHYHHAM.

1.37(1.12). KomoBas ramHa, MCHoJb3yeMas B KayecTBe HETBEpAeIO-
ulero MarepHanra AfAs 3aNONHEHHs TpaHIle#, AOJKHA B npolecce ee
YKNAKH B TPAHIIEI0 OTBEYATh CACAYIOLIHM TPeGOBaAHUAM:

6uiTh NIOTHON H MeAJIEHHO PAa3MOKAEMOR B BOJE;

HMETb IBHO BBHIPAMKEHHYI0 KOMOBYIO CTPYKTYPY B HACHINH: OCHOBHAA
Macca KOMbeB JOMKHa ObITh pa3mepom He mexee 10 cM, a MAKCHManbHLIN
pasMep KOMbeB He NOJXKEH npeBbilIaThb !/; WWHPHHLI TPaHLIeH;
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NPHPOXHAs BJAaXKHOCTL AOMKHA ObITh GIM3KA K nMpejeny pacKaThiBa-
HMsSI, KOHCHCTEHIHS TBepAas, NOJAYTBEPAAaA HAM Tyromaactuudas (T. e.
C NoKa3artejeM KOHCHcTeHIMH 0</1=<0,50).

INonGop rauHLl, MPHIOKHOH RISl YCTPOHCTBA NPOTHBODHABLTPANMOH-
HbIX 3aBeC, KOMIKeH OGOCHOBBIBATBCA CHEUHAJLHBIMH JaGopPaTOPHBIMH
HCCNEAOBAHHSAMH HJH (B 0COOLIX OTBETCTBEHHBIX CJYy4asiX) ONBITHBIMM
paboTaMH.

1.38. YkaszaHHble CBOicTBAa KOMOBOH TIJIHHBI OOYCJ/IOBJEHBI TEXHOJO-
rHell ee YKJAAKH B TPAHIIE, NPH KOTOPOH TJHHA, MNOCTaBJeHHAs H3
Kapbepa, CTAJKHBAeTCH B TpaHulelo 0yJab103epOM HJH NONAETCsl 3KCKa-
paTopoM. TIpH 3TOM ranHa 0/KHA MO COOCTBEHHBLIM BECOM NOTPYIKATH-
Cs B 3aMOJIHSIOWMA TpaHIew INIMHHCTHIL pacTBOp, o6pasys orxoc. [Ipn
V/iOBJETBOPHTEIbHOM 32NOJHEHHH 00beM TIJHHBl (B HaChH) [A0JKEH
cocTaBisiTh okoa0 70% reomerpuueckoro o6vema tpadwen. IIpu oTkmo-
HeHHH CBONCTB IVIMHBl OT YKa3aHHbIX (OblcTpasi pasMOKaeMOCTb, MEJKO-
KOMKOBAaTasl, WJH IOPOLIKOBAasl CTPYKTypa M 1p.) MOKeT NPOHCXOAUTL
3aBHCaHlie TJIHHEL B pacTBope ¢ 00pa30BaHiieM CBOZA, NIPH 3TOM IIHXKHSAS
YacTh TpPaHIIeH OCTAHETCSl He3aNOJHEHHO.

Hcenenoranusmn QOMKHBL  OBITE YCTAHOBJEHB (QHABTPAaLIIOHHBIE
H Je(pOopMaTHBHBIE CBONCTBa TeJaa 3aBechl, 00pa3yeMoro NnpH KOHCO.JIAA-
HHH KOMOBOH TVIHHBI B TJIHHHCTOM PacTBODe.

1.39(1.13). 3ariMHU3KPOBAHHLIH FPYHT, T. €. CMEChb H3BJIEYEHHOTO
H3 TpaHUled TPYHTA ¢ TJAHHHCTBIM PpAacTBOPOM, o0pa3yemblii TIaBHLIM
o6pa3zoM B mpouecce MPOXOAKH TPaHIIEH, J0JIKEH COAepXarb (no Becy)
He meHee 10—15% TAMHMCTBIX YACTHL, C PaBHOMEPHLIM HX pacnpejefe-
HHeM 1o Bcemy oObemy cmecu. [Ipn HeoGxoaHMocTH Aonyckaercs mpe-
JYCMAaTPHBATbL OGorauleHne H3BJeYEHHOro M3 TDaHIIeH TPYHTa FIHHHCTHIM
PacTBOPOM H JIOTIOJIHATEJNBHOE ero nepemMeliHBaHHe.

KoHcHCTeHHHsl 3arnHHH3HPOBAHHOTO TPYHTA (CMECH) JMOJIKHA OHITb
TaKOH, NPH KOTOPOK ofecneynBaeTcsi KayecTBEHHAs YKJAaJAKa ero B TpaH-
HIEl0 M0 3alaHHOH TEXHOJOTHYeCKOH cxeme.

1.40. Ykna1ka 3aTJIMHU3HPOBAHHOTO TPYHTA B TPAHIICIO MOXET Ipe-
AYCMAaTPHBATBLCA C HCMOJb30BaHHeM OyJabpro3epa MM 3KckaBaTtopa. [Ipu
3TOM crnocoGe H3BJCUEHHBINI 13 TpaHIIen 3arJHHH3HPOBAHHBLIL TPYHT
yK/IaAblBaeTcsl BAOJb TPAHIUIEH HA CNJIZHHPOBAHHOI NMOBEPXHOCTH H 3aTEM
NoaaeTcsi B TPaHIIE 6yJbJ03epOM HJI 3KCKABATOPOM NTHOHEDHBIM CIO-
co6oM, of6pasysa B TpaHIlee OTKOC, OTTECHMIIOMIAIl TJMHHCTBIH pacTBOP
B CTOpPOHY 3a00s. [1IoBepXHOCTb, Ha KOTOPYIO YKJAAbIBAaeTCA HM3B/JCUCHHbIMH
13 TpaHUIeH 3alJHHH3HPOBAEHBLIE TPYHT, OrpaxcaaeTcs RaMOOUYKaMH,
NPensiTCTBYIOWINMH DPACTEKAHHIO Pa3XIKEHHOrO TIPYHTa H TJIHHHCTOIC
pactBopa. JloBejeHHe 3ar.HH3HPOBAHHOIO TPYHTa MO KOHCHCTEHIMI,
nospoasiiomei! 30PeKTHBHO HCNONL30BaTh OyJbJ03€D HJAH 3KCKABATOP,
NPOM3BOJMTCS 33 CYET TMOJACHIXaHHA CMeCH Ha BO31yXe.

3ano/IHeHHe TpaHIeH 3arJIHHH3HPOBAHHBLIM TPYHTOM  BO3MOMKHC
TaKKe I0 cXeMe OODATHOrO 3aMbIBA, NPH KOTOPOIl 3aTJIHHM3HPOBAHHbIH
TPYHT MOfaercs B TPAHIIE B BHAE NMYJbIObl HENOCPEICTBEHHO OT NPOXO.-
YEeCKOTr0 arperaTa HJH uYepe3 JONOJHHTENBHBIH CMECHTEJbHO-NOAAOUIHE
arperat. 3TOT CMOCO6G BO3MOXMKEH NPH NPOXOJKE TPaHUIEH T'HIPOMEXaHH-
3HPOBAHHBIMH arperaTaMi, BHILAIOMIHMMH Dpa3paboTaHHBIA K3-MOA TJIHHH-
CTOrO pPacTBOpa IPyHT B BHAE NyJAbnbl. B 3aBHCHMOCTH OT KOHCHCTEHUHH
MyJbIE 3aNOJNHEHHE TPAHIUEH MOMET NPEAyCMAaTPHBATHLCS NO HENpephiB-
HOMt cxeMe ¢ o0pa3oBaHHEM OTKOCAa 3anoJIHHTENAd JHOO MO CeKIHOHHOM
CXeMe€ C YCTZHOBKOH B TpPaEllee BPEMEHHHIX HJIM MOCTOSHHHIX pasiefu-
TeJIbHBIX 1a6J0HOB.
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2. HATPY3KH H BO3JOEHCTBHUSA

2.1(2.1). MNpu nNPOEKTHPOBAHHKH CTeH NOA3EMHBLIX COOPYKEHHH,
ycTpaHBaeMbIX cnocOGOM «CTeHa B IpyHTe», JOJMXKHbI yUnThiBaThCA Hefi-
CTBYIOU[He HA HHX Harpy3kH H BO3JeHCTBHA, BO3HHKAIOIIHE B YCHOBHAX
CTPOMTENBCTBA H IKCMIYATALHH, 4 TAKKE OT COOPYKEHHst HIH 3JaHHi,
ONUPAIOIETOC Ha ITH CTEHbI; AN COOPHBLIX 3NEMEHTOB CTeH JOJIKHBI
YYHTLIBATbCA TaK}Ke Harpy3kH, BO3HHK2IOUIHE NpPH HX H3TOTOBJIEHMH,
TPAaHCNOPTHPOBAHUH H MOHTAKe.

2.2(2.2). HopmaTuBHble Harpyskd, Ko3(ppHUHEHTH neperpyaku M
COYETAHHA HArPy30K JOJKHLI NPHHHMATLCS B COOTBETCTBHM C TpeboBa-
wugmH raas CHull mo narpy3kam W BO3AeHCTBHAM H 1O NPOEKTHPOBA-
HHIO OCHOBAHWH 3aHMIT M COOPYMEHHH C yueTOM JOMOJHHTEJIbHBX Tpe-
GosaHuil, npuBeneHHbIX B nn. 2.3—2.32 HacTosuero Pyxosoacrtea.

2.3(2.3). Harpysk¥ ¥ BO3JeACTBHA, BO3HMKAIOIHE B YCJOBHAX CTPO-
UTeNbCTBA CTEH, YCTpPAMBAEMBbIX CNIOCOGOM «CTeHa B TPyHTE», H COOTBET-
CTByiOUHe HM Ko3GHuHeHTB neperpy3kH JMROMKHb NPHHHMATbhCA NO
Tabn. 2(1).

2.4(2.4). HopMaTHBHblE 3HaYeHHs1 Beca CTPOMTENbHbLIX KOHCTPYKUMI
GY caexyer onpenensiTh MO NPOEKTHBIM Da3sMEPaM 3SJIEMEHTOB, MPHHH-

Masi 0GbeMHBIH Bec Keae300€TOHHBIX KOHCTPYKIMA B COOTBETCTBHM
c Tpe6oBanussmu raassl CHuIl no npoekTHpoBaHHIO GETOHHBIX H XKese3o-
6eTOHHBIX KOHCTPYKLUHI.

2.5(2.5). HopmaTHBHOe 3HaueHHWe OCHOBHOrO JABJEHHA TPYHTa

(rOPH3OHTABHOrO) P} Ha CTeHB Ha rAyGHHE Z CEAYeT OnpefeaaTh Kak

AaBJleHHe FPYHTA C FOPH3OHTAAbHOK NMOBEPXHOCTHIO B COCTOAHHH NOKOA
no dopmynam:
Bhillie BOJOYNOPHOTO caod

Pt = pE. koy: [4(1))

B BOJOYNOPHOM CJI0e
Py = [ptSz -+ (hu ¢ —hy) YE/] koz: (5(2)1

THEe po: — HOPMATHBHOE 3HAYeHHe NPHPOAHOTO (GHITOBOro) AaBIEHHA
TpyHTa Ha rayGHHe Z OT NOBEPXHOCTH IPYHTA C y4YeTOM B3BelIHB2IOMie-
TO JAeficTBUSA IPYHTOBLIX BOJX;

ko; — k03¢ puIMeHT OOKOBOTO AaBNEHMS TPYHTa B COCTOSHHM NOKOS,
NpUHAMaEMblil: A KPYMHOOGIOMOYHBIX TPYHTOB ko, =03; pasm neckos
M cyneceit ko = 0,4; aasm cyramsikos Ko = 0,5; ans ramu k. = 0,7;
ha ¢ — pa3HOCTL OTMETOK NMOBEPXHOCTH TPYHTA H BOXOYNMOPHOTO CJOH, M;

hx—pa3sHOCTb OTMETOK MOBEPXHOCTH IPYHTA H YPOBHS TPYHTOBbIX BOM, M;

¥, — HOPMaTHBHOe 3Hauenue 06BEMHOro Beca BOAM, paBHO 1 TC/MS.

Tpu onpeaencHHH jaBAEHHS p‘,f Ha CTEeHbl HHXXe JlHA KOTJOBaHa

(co croponn BuieMkH) no dopmyaam [4(1)] wn [5(2)] orcuer rayGuub
Z CleayeT BeCTH OT OTMETKH JiHA KOTJOBaHa.

[Tpumevanne Ilpn HaAHUAH HECKONBKHX 'OPH3OHTOB I'PYHTOBHIX
BOA pacueT no ¢opmyae [5(2)] creayer npoH3BOAUTL IS KaXIOro BO-
LOYTIOPHOTO CJIOS.

2.6. HopMmaTusHoe 3uauedHe npupORHOro (GHITOBOTO) ZRaBJEHHS
TPYHTA Ha IayGHHE Z OT [OBEPXHOCTH T'PYHTA C yYETOM B3BELIHBAIOLIErO
JAEHCTBHS FPYHTOBHIX BOX P6: ONpeReaseTcs no ¢popmynaam:
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Ta6auna 2(1)

: b o
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[MocToaunne
1. Bec cTpoHTe/BHHX KOHCTPYK- | TC Ge |1,1{0,9) | 2.4(2.4)
LHIT
2. OcHoBHOe JjaBsieHHe TrpyHTa |T1c/M2| P. | 1,1(0,9){ 2.5(2.5)
(ropH3oHTa/bHOE) Ha CTeHbl
3. BbokoBoe naBjeHHe, BO3HHKA- » P.s | 1,1(0,9) | 2.7(2.6);
ollee B rPyHTe MPH 3anoOJHEHHH 2.8
TpaHuleH GEeTOHOM H lepejaBae-
Moe IrPYHTOM Ha CTeHHl MnocJje
3aTBepAenns GeToHa
4. JlomnosHuTeJIBHOE  [aBJEHHE » Py ]1,1(0,9) ] 2.10(2.8)
FPYHT2 Ha cTeHH (TOPH3OHTAJb-
HOe), BhI3BIBaeMoe HAaKJ/JOHOM
NJ1aCTOB TPYHTA
5. T'mapocrathyeckoe A[ABJeHHe » Py [ 1,100,9) ] 2.12(2.9)
TPYHTOBHX BOA (rOpH3OHTaMb-
HO€) Ha CTeHH
6. JonoJHHTeIbHOE HepaBHOMep- N Py 1 2.13(2.10)
HOe jaBjeHHe TPYHTAa (TOPH30OH-
TaJbHOE) Ha CTeHH KPYIVIHX B
nJ1aHe MNOA3EMHEIX COOPYXKeHHl,
BHI3LIBAEMOE  HEOJHOPOHOCTLIO
TPYHTA B NJaHe
7. YCHUNHSI TPeHHs CTeH N0 IPYH- | ¢ T 1 2.15(2.11)
TY
8. YcuiHA HaTAMXEHHS aHKepoB » Qa 1,1 2.17(2.12)
9. [lpurpyska auuma coopyxe- » Qnp.a 1 2,18(2,13)
HHSI aHKepaMH HNPOTHB BCIIHBA-
HHSA
KpaTkoBpemesnsue
10. JonojnHTesbHOe paBjeHHe | TC/M2 | Py i 2.19(2.14);
2,20—2,22

rpyita  (ropH3oHTa/lbHOe) Ha
CTEeHbl, BH3LIBaeMOe Harpy3KaMH,
PacnoONIOKEHHHMH Ha [OBEPXHO-
CTH rpyHTa




ITpodoracenue 1aba. 2(1)

HarpySks B BO3AefiCTBHSA

CTBa, N0 KOTOPHM OMN-

HoMmepa nyuxToB Ha-
CTOAIEro PyKOBOX-
POREASIOTCH HATPYIKH
H BOosfleflcTBus

Kosdbduuuentu nepe-

30K H BodfeficTauft
rPYSKH 1

EQUHARN HaMepeHHs
OG03HaueHnsT HArpy-

2.93(2.15)

)
-
-9

—
.

—

11. Harpyskn Ha mepekpuTas OT |TC/M?
MOrpy3049HBIX H TPaHCNOPTHHIX
CPEeACTB H Harpy3kH Ha Inopepx-
HOCTH TPYHTa

MNpumeuannsa: 1. Ilpu pacyere cren B Hx ocHOBaHHM Ha Ha-
FpY3KH, BOSHHKAIOUIHE B CTAJHH BO3BENEHHs, pacueTHHe 3HaYEHHS Kpart-
KOBPEMEHHHX HAarpy3oK caenyeT CHMMaTb Ha 20%.

2. 3naveHHs Koad(HUHMEHTOB Neperpy3kd, YKasaHHbe B CKoOKax,
ZOJKHH NPHHHMAThCS NPH pacueTe KOHCTPYKUHA M ocHOBaHHHA B cay-
Yasx, KOFAa NPH 5THX 3HAUEHHAX YXyAWlaeTcss pPa6ora KOHCTDPYKUHH

WM OCHOBaHHS.
3. Ilpn pacuere cTeH M HX OCHOBAaHHE no medopmanuaM Koadbu-

UHEHTH NEPerpy3oK cleiyeT NPHHHEMaTb PaBHLIMH eJHHHIE.

Y2 npa z < hg;

Poz = , 6)
z v;+vw — hs) + Vltn, WpU by < 2 < hyc,

rae Ys — YAEJbHEI Bec rpyHTa, Tc/M?;
Y — HODMAaTHBHOe 3HaYeHHe CpPEJHEB3BEIICHHOr0 OGBHEMHOTo

Beca IpyHTa, Tc/M*%,
€ — K03QPHULHEHT NOPHCTOCTH IPYHTA;
Vi By, by — OB03Hauenns Te e, uro B popmyae [4(1)] n [5(2)].
PacueTHass CXeMa K OnpeleJeHul0 BeJHYHHb Do: NDHBEACHA Ha

puc. 1,
2.7(2.6). HopmaTHBHOe 3HaueHHe GOKOBOro JAaBJEHHSA p}.‘_G, BO3HH-

Kaloulero B rpyHTe NpH 3anOJHCHHH TPaHUIEH GETOHOM ANA MOHOJMTHBIX
CTeH H NpeflaBaeMoe IPYHTOM Ha CTeHn NoCNe 3ATBEPHEHHS ero, cleayer
onpeaenasath no dopmynam: npu 2> h,

PRe="thy (Ve —v8) + 5 (z—hy) —¥p (2—0y)m;  (73)]
npH 2z < hy
Pls=2v8—va (2—hy) n, )

rae hy — BBICOTA ¢TON6a GeTOHHON cmeCH (MM LEMEHTHOTO pacrTaopa),
onpeuenueman B coorBercTBHH ¢ Tpebosanuamnr raasst CHull nHa npous-
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BOACTBO H NpPHEMKY pa6boT no BO3BEAECHHIO GETOHHLIX H MKesae306eTOHHBIX
KOHCTPYKUM#, M;

H -
Y6 — HOpMaTHBHOe 3HaueHHe O0GBEMHOr0 Beca GETOHHOW cMmecH (HaH

UEMEHTHOTO pPacTBOPA), NPHHHMAaeMOE B COOTBETCTBHH € TpeboBarHAMMK
raassl CHuIl Ha npousrofcTBO M npuemMKy paGoT no BO3BeNeHHIO GETOH-
HBIX M Xene306eTOHHBIX KOHCTPYKUHH, TC/M3;

Y3 -— HOPMATHBHOE 3HaueHHe

N ""‘1’7"‘?‘,, r-——-—u—w
l a i neV AV 00BbeMHOro Bcca THKCOTPOMHOTO
{ 4re pacrsopa, npHHHMaeMoe B COOT-
] BeTCTBHM C yKa3aHHamu n. 1,24
] HacTosiero PykoBoactsa, Tc/M?;
@ 2 — PacCTOAHHE OT MOBEPXHOCTH

rPyHTa 10 rayGHHBI, HaA KOTOPOii
onpefenneTcs JaBJACHHE P, M;
hr ~—pasHOCTb OTMETOK MNOBEPX-
HOCTH FPYHTa H YPOBHSI THKCO-
TR T T T TPOMHOro pPacTBoOpa, NpPHHHMAe-
Bodoynapmuii cnod Masg co 3HaKOM MHHYC B cJjyuae,
KOrla YypOBeHb THKCOTPOIHOIO
pacTBOpa HaxOAMTcS BbIE MO-
Puc. 1. PacyerHas cxemMa Aajas omnpe- BEPXHOCTH TpPYyHTaA (an HAJMHYHH
ACNEeHHA BEHHYHHEI pﬁz d)opulaxn.l), M;
1 — Ko3dduimenT, YYHTbIBAlO-
WHH B3aMMOPACNOJIOXKEHHE OTMETKH, Ha KOTOPOil onpeaensercs AaBJe-
HHE Pr.6, YPOBHA FPYHTOBBIX BOX H OTMETKH BOJAOYNOPHOro CJOSI, NPHHH-
MaeMbiit:
npu hp<z<Chy e n=1;
npH 2<< hy WAl 2> ha e =0;
Vei has By o — OGo3HAUEHHS Te Xe, uTO B hopmyne [5(2)].

2.8. HopmartusHoe 3HauenHe GOKOBOTO AABJCHHS Prg HA NEPEAHIO0
rpaHb CTeHB! HHXKE HA KOT/IOBaHA (Ha IJyOHHe Z OT TIOBEPXHOCTH Maa-

HUDOBKH) CJIEAYeT onpeaelsTh no GopMysaaM IPH PacHoONOKEHHH AHA
KOTJIOBaHa:

BHILIIE YPOBHSA TPYHTOBMX BOX H B BOJOYIOPHOM CJ0€
Pro=ry (Y6 —71) + 95 (2 —h) = (z—ha) n—vH ko (9)
HHXe ypOBHﬂ rpyHTOBbl'x BO

Pre=hy (YV§—v2) +v8 (2 —hy) — v (z—h,) 0 —

Vs — Yg}
- _l_"f:;— (He — hg) koz — Vhy ko2, (10)
rre fig, Vs Vi Az Vi By ¥ Vs 1) O603HAYAOT To e, 4TO B QOPMY-
aax (6), [7(3)] u (8); H. —raybuHa KoTsiosaHa. PacuetHas cxema
Ans ONpeNeneHHs BENHYHHM pp  TPHBEACHA HA pHC. 2

ITpumeuwanne Huxe BTOPOro ropH3oHTa FPYHTOBBIX BOA ph g
onpexensierca no ¢popmyae (9).

2.9(2.7). Ilpx onpeneseHHH BeAHYHHB HOPMATHBHOro GOKOBOrO AaB-
JeHHAl TPYHTa Ha CTEHbl, H3 ABYX 3HA4YeHHMH, NoayueHHbIX no ¢opmyaam
[4(1)] » [5(2)] wan [7(3)], (8)—(10) chenyer mpHHHMaTh Oosbluee.
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2.10(2.8). JlonoaHnTenbHOE AaBJeHHE TPYHTA HA CTEHbi, Bbi3biBae-
MO€ HaKNOHOM NJACTOB IPyHTa Py, CAEAYET ONnpefaeisiTh B COOTBETCTBHH
¢ Tpe6oBaHusiMH « HHCTPYKUHMM MO MPOEKTHPOBAHHIO ONMYCKHBIX KOJAOAIEB,
norpy»aeMblX B THKCOTPONHBLIX PyOaluKaxsy.

2.11. HopmaTtuBHOe 3HayeHHe AONONHHTEJLHOTO AaBJEHHS TpYHTa
Ha CTeHb!, BbI3BIBAEMOC HAKJOHOM IJIACTOB TPYHTAa Pri CJAEAYyeT Onpeae-
JSTb O PopmyJae

Pr1 =207 918, (11)

rie Pp -- HOPMATHBHOE 3Hauexie OCHOBHOTO NAB.JEHHS TPYHTa;
Y — yroJ HakJOHa 11acTOB, paf, npHuem P<<0,5.

! if_
S8 , —
SIS AN N VW
- /
-
/8
) B g
4
< 3

4
&
Puc. 2. PacueTHaa cxeMa jAJs ONpPeAENEHHSAl BEJAHYHHBI Pr g
{ — dopwaxra; 2 — oChb TpaHmeEH; 3 — ypOBEéHb THKCOTPONHOIO pacTBoOpa; 4 — ypo-

BeHb GETOHHON cMecH; § — gaBlieHHe THKCOTPONHOTO pacTBOpa BHINEe YPOBHA 6eto-
Ha; 6 — paBJeHHEe BOXLI Pw; 7 — naBaenHe GeTOHHON cMmecH

2.12(2.9). HopmatnBHOe 3HauyeHHe THAPOCTATHYECKOro JAaBJICHHA
IPYHTOBBIX BOJ Ha CTeHB! p, CleAyeT ONpeReasaTs mo dopmyaam:
Bhbillle JHA KOTJOBAaHA

P = Vo (2 —hy); [12(4))
HHMX€ NHA KOTJIOBAHA
P =¥ (H,— 1) B, [13()]

rae He, YZ, ; 2; hy u hy ¢ — o6o3HaueHus Te Xe, uto B hopmyaax [4(1)],
[5(2)] u (10);

B — ko3ddHNHERT, yUHTHIBAIOIHA B3aHMOPACNONOXKEHHE AHA KOTJOBaHA
N0 OTHOUIEHHIO K YPOBHIO IPYHTOBLIX BOJ M K OTMETKE BOAOYMOpPHOro
CJ109, MPHHHUMAEMbIi1:
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npH hg<Hc<hnc r)=l;
np# Hc >hn c B=0.
T 2 hs u hsc — 3Hauenne 10 XKe, 40 B Popmyae [5(2)].

IMpumewanns: 1. [Ipn HaJHYHH HECKOJBKHX I'OPH3OHTOB I'PYHTO-
BHIX BOA pacueT no ¢opmynam [12(4)] u [13(5)] caenyer npou3BoAHTH
AN KaXJOro BOAOHOCHOTO CJOf IPYHTa OTAENBLHO,

2. [Tpn HAJHYHH HAMOPHBIX BOJ BeJHUYHHA Ap YMEHLIIAeTcs Ha BeJH-
YHHY Hamnopa.

2.13(2.10). HopmarHBHOe 3HayeHHe AOMOJHHTEJNBHOTO HepaBHOMEp-
HOTO NaBJeHHA I'PYHTa Ha CTEéHH KPYIJAbIX B NJNaHe NOA3EMHbIX COOpY-
¥eHHi, BbI3bIBa€MOE HEONHOPOAHOCTHIO I'PYHTA B NJIaHe, CJaERyeT omnpe-
Reasts no dpopmynam:

npu py > prg
pia = 0,25 pi sina; [14(6)}
mpu pt < pig
pia=0,25pf csina, [15(7))

rAe o — NOJSAPHLIH yrod.

2.14. PacnpepesicHHe OCHOB-
HOTO [aBNeHUA TpyHTa py (Hau
AaBJeHHs, BO3HHKAOLIEro IMpu
6CTOHHPOBAHKH prs) H JONOJHH-
TeJILHOr0 HEePaBHOMEPHOro JaB-
JIEeHHS TNpejACTaBJeHO Ha pHC. 3.

2.15(2.11).  HopMaTHBHEIe
SHaYeHHA VYCHIHA TPEHHA CTeRn
no rpyHtry 7%, yunTHBaeMble B
pacyerax no mepsofi rpynne npe-
JEJbHEIX COCTOSIHHMA, CJEAYET Of-
peneasts no gopmyae

T"=F %,  [16(8)]

rae Iic — NAOMAAbL GOKOBOH NOBEPXHOCTH CTeHbI, MPUMbIKAIOMEHA K IPYyH-
Ty, M*5

[* — HopmaTHBHOe 3HAayeHHe YAEALHOTO CPERXHEB3BELIEHHOr0 COMPOTHB-
JICHHSl CABHTYy NpHJeramomero rpyHra (npunumaemoe He Gojee 4 Tc/M2),

2.16. YTOuHeHHHE 3HA4YeHHS YIEeJbHOTO CONPOTHBJEHHS CABHLY Clle-
JlyeT onpejleJsiTh NO pe3yabTaTaM JalOpPaTOPHBIX MJH NOJEBHX HCHLITA-
HH Ha CABHUT 3aTBEPIEBIIErO THKCOTPOIHOTO PacTBOPA H NpPHJEramllerc
K crede rpyHTa. IIpn 5TOM BesHUHHA HOPMaJILHOTO AABJEHHS NPH HCILI-
TaHHAX Ha CABHI B J1aGOpaTOPHBIX YCJIOBHSIX NOJ/KHA HA3HAUaThCHA PaB-
HOM OCHOBHOMY JIaBJIEHHIO IPYHTA.

H3 nByx BeaHuHH cOnpoTHBJEHHN (A KOPKH 3aTBePAEBIIErO THK-
COTPONMHOTO pacTBOpa H JJA TPYHTa) NPHHMMAaeTcsl HaMMeHbllee 3Ha-
UeHHe,

2.17(2.12). HopmaruBHbie 3HAYEHHA YCHAHA HATAXEHHS aHKepOB
Q: cleiyeT HasHaYaTh PABHHIMH PeakuMsAM (B TOYKAX KPEIJEHHs aH-
KEPOB K CTeHe), NoJy4aeMbiM B Pe3yJbTaTe pacyeTa, BLINOJHEHHOro B
COOTBETCTBHH ¢ TpeGoBaHHSIMH, M3JOXKeHHHMH B nn. 3.10—3.17 nacros-
uero Pykosoacrsa.
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2.18(2.13). HopMarHBHbBIE 3HAYEHHH MPHTPY3KH JHHILA COOPYKEHHS
aHKepaMH Q',‘,p‘a NPOTHB BCANBIBAHHA CJelyeT OMpelensiTb PacyeToM no
Aepsoft rpynmne npeAenbHbiX COCTOSSHHA B COOTBETCTBHH C YKa3aHHAMH,
H3a0XKeHHbIMK B nn. 3.41—3.49 HacTosiero PyKkoBoacTsa.

2.19(2.14). HopmaTHBHLIe 3HA4YEHHS JONOJHHTENbHOrO0 JaBJeHHSA
TPYHTA Ha CTeHbi, BbI3LIBAEMOT0 HarPy3KaMH, PacnoJOXKeHHbIMH Ha NO-
BEPXHOCTH TPYHIa P, CAEAYET ONpefesiTh B COOTBETCTBMH C Tpe6OBa-
HHAMH « HHCTPYKLHH 1O NPOEKTHPOBAHHIO ONMYCKHBIX KOJOXLEB, NMOTpy-
AKaeMblX B THKCOTPOMHbIX py6Gamkax». Ilpw 9TOM AJfl CTeH KPHBOJHHeH-
HBIX B INIaHE CJeAYyeT BBLIYHCJIATH COCTABJIAIOI(HE JaBJCHHS, HOPMAJbHbie
K NOBEPXHOCTH CTEH.

2.20. HopmaTuBHOe 3HaueHHe JOMOJHHTENbHOIO NABJIEHHS Ha CTEHY
p;’z OT BEPTHKAJbHOH COCPENOTOYEHHON HarpyskH cJefyeT ONpeAe/ATh
no ¢opmyse

N UicA 1—2“( ! 2R+2)y* i-)] (17)
””_n[m 3 R(R+2)~ R+2*R R )|

rde P® — BeJHYHHa COCDeJOTOYEHHOH BEPTHKAJBbHOH Harpyskl Ha IO-
BEPXHOCTH T'PYHTA, TC;
X, Y, 2 — paccTosiHUsI IO OCSM KOODAHHAT OT TOYKH NPHJIOMKEHHS Harpys-
KH P® X0 TOWKH, B KOTOpOil ONpeaeisieTcss AaBJeEHHE P, M;
R2=x24y?+22 M2,
p — xoadpduuuent Ilyaccona rpynra;
koz — K03GGHLUHEHT GOKOBOrO JaBJEeHHS TpYHTa, HPHHHMaeMbii IO
n. 2.5(2.5) HacTosero PykoBoAcTBa.

2.21. HopMaTuBHOe 3HaueHHe AOMOJHHTEJbHOTO JABJEHHS Ha CTEHY
p;‘z OT BePTHKAJNbHOM HArpy3kH, COCPEAOTOYEHHON BAOJL MPSMON, mapaJj-
JIeIbHOMN CTeHe Ha NMOBEPXHOCTH I'PYHTA, C/eAyeT OnpeiensiTh no ¢opmyae

4Ps x%
(x4 222

rie P¥ — BeJUuHHA COCPeJOTOYCHHOH HArpy3kH, Tc/M;
X, 2 — COOTBETCTBEHHO [OPH3OHTAJbHOE H BEPTHKA/JbHOE PACCTOSHHA OT
JHHHMH pacnpejeNeHHst Harpy3kH [0 TOYKH, B KOTOPOH omnpeaensieTcs
JlaBJIeHHE, M;

2.22. HopmaTHBHOEe 3HAUEHHE [OIOJHHUTEJNbLHOTO JaBJEHHS p;’2 oT

BEPTHKA/IbHOH HAarpyski ¢, DaBHOMEPHO pacnpelejeHHoOd no INpsAMoO-
YrOJLHOR NIJIOIANH HA NMOBEPXHOCTH TIDYHTa, CJEAYeT ONpeAessTb IO
¢opmyae

(18)

H
Pro=

Pfs = 2pg, koss (19)

rae pg,— HOPMATHBHOE 3HAUEHHE BEPTHKAJBLHOIO JABJEHHS B PaccMart-
pUBaeMoil TOUKe H ONpefesasieMOe 10 METONYy YTJOBBIX TOYEK B COOTBETCT-
BHH ¢ ykasauusimu riasbl CHull no npoekTHpoBaHNIO OCHOBAaHHE 3AaHHA
H COOpPYXeHni;

ko; — KO3pdHUMEHT GOKOBOTO JaBJIEHHst TPYHTA, NPHHHMaeMBlll no m. 2.5
Hacrosimero PykoBoacraa.
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2.23(2.15). HopmarHBHLIE 3HAYEHHS! KPATKOBPEMEHHBIX HATPY30K &
CTPOUTENLHLIA NEPUOJL Pry, PACTIONOKEHHBIX HA MEPEKPHTUAX COOPYIKEHUR
H Ha NOBEPXHOCTH I'PYHTa BO3Je CTeH NOA3EMHOrO0 COOPYMEHHs, JOJNKHbLE
onpeaensThCs MPOEKTOM NMPOH3BOJCTBA pabor.

2.24(2.16). Harpyskn H BO3/leiicTBMS, BO3HHKAlOUIHE B YCJOBHAX
9KCIIIyaTAUNH CTEH, YCTPAMBAEMBIX CIOCOGOM «CTEHA B FPYyHTE», H ONH-
paKollerocss Ka HHX COODYIKEHHSl HAM 3JaHHA o COOTBETCTBYIOLNHE HM
KO3(ppHuHEHTbI NMeperpy3KH JOJXKHbBI NPHHHMAThCA no Taba. 3(2).

2.25(2.17). Harpyskn, npusepenspie B mo3. 1—11 ta6a. 3(2) aan
YCAOBHIt IKCNAYATAUMH, CEAYET ONMpENeNsiTh B COOTBETCTBHH ¢ TpeGoBa-
HHSIMH, NPENBbABISEMbIMH JJsl ONpefeJeHHs] aHAJOTHYHBIX Harpysox,
BO3HHKAIOMWNX B YCNAOBHAX CTPOHTENLCTBA, C YUETOM CAERYIOUIErO HONOI-
HHTEJILHOTO TPeGOBaHHA: NMPH ONpexefeHHW HOPMATHBHOIO 3HAuEHHUR

THAPOCTATHYECKOTO I aBJEHHS [PYHTOBBIX BOJ p:, (nmo3. 5), ta6a. 3(2),
onpejensieMoro B COOTBETCTBHH ¢ TpeboBaHHamu n. 2,12 Hacrosuero
PykoBoacTBa, ciaepyer NPHHHMATh NPOTHOZHPYEMBIH MOBHILEHHBIA Cpel-
HHil YpOBEHb IPYHTOBHIX BOA.

2.26(2.18). HopmaTusHme 3anaueHHsi Harpy3oKk OT NOABHXHOTO NOADb-
eMHO-TPAHCIIOPTHOTO 0GOPYLOBAHHA pfy MOAMHB ONPENIENATHCA HA OCHO-

BAaHKH 3a/1aHHA HA NPOEKTHPOBAHHE,
2.27(2.19). Beanuunsl ocobbIX HArpy3oK, BOIHHKAIOLMX NPH celCMH-

4eCKHX BO3JIeACTBHAX §c, IPH NOAPaGOTKe TEPPHTOPHHU q'; H NpH BO3Jeii-

CTBHH MOPO3HOrO nmy4yeHus q; caefyetr oupeaeyaTh B COOTBETCTRHH C Tpe-

Gosauusimu rnae CHulIl no npoekTHpoBaHHIO 3JaHHA H COOpYXKeHHI}
B CeiCMHYECKHX PaiOHAX, 10 NPOEKTHPOBAHMIO 3MAHUI H COOPYKEHHA Ha
noApabaTLIBAaEMBIX TEPPHTOPHAX H MO NPOEKTHPOBAHHIO OCHOBAHMA 3ja-
Huit ¥ coopyXeHHH, a TaKKe B COOTBeTCTBHH ¢ HMHCTpyKuUHMeH no npoek-
THPOBAHUI0 ONYCKHBIX KOJOAUEB, NOTPYMAaeMbIX B THKCOTPONHLIX py-
Gamkax.

2.28. HopmaTHBHOe 3HaueHHe AaBJEHHS IPYHTA HA CTEHBl, BHI3bIBaE-
Moe Jedopmaniell 3eMHOH NMOBEPXHOCTH NDH nNOApPabOTKE TepPHTOPHH

g5, clenyer ONpeesaTs Mo GopMyIaM:
a) /IS CTeH NPAMOJIIHENHEX B NIaHe

qn=eE; (20)
6) 115 CTEH KPYI.IBiX B MIaHE COOPYIKEeHHH
g =eEsina, @n

rie € — MpOrHO3HpyeMmas BeJIHYHHA OTHOCHTEJNbHHIX FOPH3OHTA&JbHBIX ie-
dopMaLHil CKATHS 3eMHONl NOBEPXHOCTH, NPHHHMAaeMasAs B COOTBETCTBHH
¢ TpeGopanusmu raasel CHull 1o npoexTUpoOBaHMIO 3favHit # COOpYXKe-
HHH Ha nonpalaTbiBaeMblX TEPPHTOPHSIX;
Eo — monynb nedpopMauuy rpyHTa, Tc/M2;
& — TIOJISIPHBIR yroJ

JaBlenne rpyHTa g, N0 BbICOTe CTeHbl CJelyeT NpPHHIMATh IO-

CTOSHHBIM.

2.29. CelicMHueCKOe HHEPLHOHHOE [aBJEHHE TPYHTa HA CTEHH Ge
cAeAyeT onpelesisiTh no GopMyaam:

a) Ha CTEHB! KPYTJLIX B [VIAHE COODPYIKECHHHA

ge = pr (1 + 2kc tg @) sina; (22)
20



Tabauuma 3(2)

Harpysku n Bo3jefiCTBHS

Enuunua u3mepenus

O6o3uayednr Harpy-
30K K BO3jAeficTBH

KosdduusenTn nepe-

CPY3RYE

Ba, MO KOTODBIM olipe-

RensloTCs Har Dy3KH

cTosiero PykoBoAcT-
H BO3ACACTBHS

HoMmepa nyBxToB Ha-

[TocToannume

1. Bec CTpOHTEABHBIX KOH-
CTPYRUHH

2. OcHOBHOe NaBJIeHHe TpyH-
Ta (ropH3oHTAJbHOE) Ha CTe-
HII

3. BoKkoBOe naBJieHHe, BO3HH-
Kapuwee B TPyHTe NpH 3ano.-
HEHHII TpaHIIen OeTOHOM H
nepefasdaemMoe TPYHTOM Ha
CTeypl JlocJAe  32TBEpPIEHUS
Oetona

4. JonosnnrtedpHOe 1aBJeHHe
TPYHTAa Ha CTEHH (rOpH30H-
TaabHOE), BBHI3LIBaeMOe Ha-
KJIOHOM TJIaCTOB I'PYHTA

5. TuapocraTHueckoe jasJe-
HHe TPYHTOBHIX Boa (ropH-
30HTAa/1bHOE) HA CTEHBI

6. HonoaHnTeNbHOe HEPaBHO-
MepHOe  JaBJeHne  IPYHTa
(ropn3oHTanLHOE) Ha CTeHH
KPyrJblX B MJaHe NMOLIEMHbIX
COOPYHEHH]!, Bbl3hIRaEMOe He-
OAHOPOAHOCTBIO  TIpYHTAa B
niane

7. JlonoJayuTeabHoe aanJe-
HHe TpyHTa (TOpPH30HTA/Ib-
HOR) HA CTenbl, BHI3BHIBaeMOe
TIOCTOSHHBIMH ~ HArpy3KaMH,
PAacmoOKeHHBIMH Ha IOBepX-
HOCTH TPyHTA.

8. Ycuina TpeHHA CTeH no
IPYHTY.

9. Ycuana naTAMeHHs aHKe-
poB

10, Ilpurpyska puuma co-
OpyXeHHfl aHKepaMH mNPOTHB
BCH.1bIBAHHU A

TC /M2

»

»

(&)
<)

!
-

Pr.6

Pr.l

Pra

Pr.s

Qa

an.a

1,1(0,9)

1,1(0,9)

1,1(0,9)

1,1(0,9)

1.1(0,9)

1,1

2.4(2.4)

2.5(2.5)

2.7(2.6);
2.8

2.10(2.8}

2.12(2.9)

2.13(2.10)

2.19(2.14};
220222

2.15(2.11)
2.17(2.12)

2.18(2.13)
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Ipodorxncenue Taba. 3(2)

e | & 5 g
E | % & ELE
@ 5a £ a 8 o ;’.
& =5 a ggiox
1= YACE
2 | ¢S E EZERE
Harpysku u soagefcTBus = 5N = 2 § oy
2 | 59 g¢ 2RPoE
21 o A ax o O (2 =4
£ | &= ¥ CELEE:
8 ¥ S Zo .58
5 | 68 4 CEFEP
BpeMmenubie gaurennise
11. Hononuurensuoe nasge- | 7¢/m% | Pra 1 2.19(2.14)
HHE TpYHT& (rOPH3OHTaJb-
HOE) Ha CTEHH, BBHI3LIBaeMoe
BPEMEHHBIMH  AJIHTENbHBIMH
HarpyskamH, pacnoJIoxeHHh-
MM Ha IOBEDXHOCTH TPYHTa
H BECOM CTauHoHapHoro 06o-
pYyAOBaHHA
KpaTKoBpeMeHHEIe
12. Harpysku ot nomsuxuo-{ 7t¢ | Pra 1,2 2.26(2.18)
ro INONBEMHO-TP aHCIOPTHOTO
060pyn0BaHHA
Oco6ule
13. Ceficmuueckoe HHepmHoH- | T¢/M? | qe - 2.27(2.19);
HOe JaBJieHHe rpyHTa Ha cTe 229231
HH
_ B coormercrsn |2 27(2.19):
14. Napsnenne rpyHTa Ha cre- | » I | 2 obonammmn 2(289)’
HBI, BBI3EIBAaEMOE necdopma- ryiaB CHuIl .
uHeH 3eMHOH [OBEPXHOCTH no HDOGKTHD:-
. BaHHIO 3 iaHHft H
npd noApabOoTKe TEPPHTOPHH CoopyKennh Ha
noapaGaThiBae-
MBIX TeppHTO-
PHAX
15. Cuabl MOpPo3ROTO TydeHns | _ % § | ¢u | B COOTBETCTBHH

rpysara

¢ Tpe6o BaHHAMH
raaB CHuIT
Nno NPOEKTHPO-
BaHHIO OCHOBa-
HHR 3AaHER H
coopy X ennft

Mpumewanuns: 1. 3pauenns KO3GOHUIEHTOB neperpyskH, yka-
3aHHble B CKOGKAX, AOJKHbI NPHHHMATLCA NPH pacyeTe KOHCTDYKUHIT
H OCHOBaHHM B CJydYasiX, KOTAla Npl 3THX 3HAYEHHAX yXyAllaeTcs pa-
60Ta KOHCTPYKUHA HJIH OCHOBaHIHA.

2. TIpH pacyeTe cTeH Ha HX OCHOBaHHH no aedpopMaunsim Ko3popuuu-
€HTbi NePerpyaok CAEAYeT NPHHIMATb PaBHBIMI eAHHHILE,



6) na cTeHnl NpAMOJHHeMHbIE B IJIaHE
e = pr (1 + 2k tg @), (23)

rie pr — OCHOBHOE JlaBJIEHHE IPYHTa;
ke — ko3pPuuUMEHT CeficMHUHOCTH, NpHHHMaeMuA pasusiM  0,25; 0,05;
0,1 — cooTBeTcTBEHHO NpH ceficMuyHOCTH 7,8 H 3 6a/10B;

o, — MOJNISPHHNA yrod;

¢ — yroJi BHYTPEHHEro TPeHusl rpyHTa.

2,30. A cTeH NPAMOJIMHERHHIX B IVIaHe CefCMHUYECKOe AaBJeHHe (¢
clellyeT NMPHKJAAAbIBaTh B HaHOOJee HEBLITOJHOM M PaGoOTH CTEHH W
OKPY)XaIolllero rpyHTa HanpasJeHHH.

2.31. Jlna cren KPYIJbIX B NJlaHe COODYXKEHHMIl CeliCMHUYeCKoe JapJe-
HHe MOXeT ObiThb NPHJIOMKEHO B JIOGOM HANpPaBJEHHH; NPH 3TOM C IPOTH-
BOMOJIOKHOH CTOPOHHI COOPYMKEHHA CJefYyeT NPHIOKHTb CHMMETPHYHOE
JNaBAE€HHEe.

JlapjienHe, BbI3bIBaeMOe H3MeHEHHEM HANPSIXKEHHOIO COCTOfIHHMS cpe-
Ibl NPH TPOXOXK/JEHHWH B Hell CEiCMHYECKHX BOJIH CJEeAyeT OnpeleisTk
B cooTBeTCTBHH ¢ TpeGopagusmy ruaassl CHull no crpoHTeabcTBY B celt-
CMHUECKHX pafkoHax.

3. OCHOBHBIE MOJIOKXEHHS PACHETA
HECYUIHE CTEHHI

3.1(3.1). Hecyuine cTeHbl, ycTpaHBaeMble CNOCOGOM «CTe€Ha B TPYH-
Te», H OCHOBAaHHSA TAKHX CTeH NOJXKHb DacCYHTHIBATHCS 110 NepBoi B
BTOPON rpynnam npefiejbHbIX COCTOSHHA C YY4eTOM B3aHMOAEHCTBHS CTen
¢ NPHJEraloIlHM TPYHTOM Ha HAarpy3kH, NpefyCMOTPeHHbIe B pa3f. 2 Ha-
crossmero PykoBomcTBa, npH HX HauGojee HEBHITOAHOM COYETAHMH.
CreHbl RONXKHBI PACCYHTBLIBATLCA MO NPOYHOCTH, ycTofluMBOCTH, Aedop-
MAUMsIM H PACKPLITHIO TPEWHH, OCHOBAHMA — MO YCTOAUYHBOCTH H Aedop--
MalKuaM.

B pacuerax HeCcymHX CTeH NPOCTPAHCTBEHMHBIX KOHCTPYKLHH, BbIMOJ-
HAIEMBbIX N0 CXeMe C YCJIOBHBLIM PacwieHEHHEM Ha OTHelbHble NJIOCKHE
3JIeMEHTH, JOJKHA YYHTHIBATBCA COBMecTHas paGoTa CMEKHBIX 3IJe-
MEHTOB.

3.2(3.2). MoHoanTHble H cOOpHbIE SJEeMEHTHbI }Kene300eTOHHBIX CTeH,
ycTpauBaeMblX cnoco6oM «CTeHa B TPYHTe», NOJMKHbI PacCYHTHIBATHCSH
B coorBeTcTBHH ¢ Tpebosannamu raasul CHull no npoexktnposannio Ge-
TOHHMX M XeJe306eTOHHMX KOHCTPYKIHIi, a OCHOBAHHSI HX — B COOTBET-
cTBHH ¢ Tpe6boBaHuamu raassl CHull no npoexkTHpoBaHHIO OCHOBaHHMA
3 aHHIi H COOPYXEHHR.

3.3(3.3). I'ny6uHy 3ajneaxkn L cTeHbl B TPYHT, CUHTas OT JHA KOTJO-
BaHa, CJEAYET ONpPEAEJsiTh PAaCYETOM, BHINOJHAEMBIM B COOTBETCTBHH
¢ TpeGOBaAHHSIMH, H3NO0XKeHHHMH B 0. 3.1 HacTosumero PykoBOACTBA; npn
3TOM B TIHHHCTBIX TPYHTAX JOJIKHO BHINOJHATHCH YCIAOBHE

h> H ad 1+ = (24(9
> c—?l( 2). )]

rie H; — ray6uda xorjiosaHa (rayGHHa nOA3eMHOr0 COOPYXEHHS), M;
1, YI — COOTBETCTBEHHO pacyeTHble 3HAYEHHA CUENICHHs, T/M% H 00b-
eMHOro Beca FpyHTa, T/m5;

n=314.
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3.4(3.4) Pacuer OcHOBaHHA NPAMOJHHEHHbIX B NNaHe CTeH [0 YC-
TOHYHBOCTH JAO0JXKEeH NMPOH3IBOAHTBCA METOJAAMH KPYrJIOUHAHHAPHYCCKHX
NOBEPXHOCTEH CKOJbXEHHSI B COOTBETCTBHH ¢ TpeOOBAHHAMH TJaBb!
CHull no npoekTHPOBAHHIO OCHOBAHHi 31aHMit H coopyxenuil. IIpu aTom
kospduuuent uapekHocth K. onpenenserca no ¢opmyae [25(10)]
H goamed ObiTb He MmeHee 1,2:

: [25(10)]

rpe Myg 1 Mc; — COOTBETCTBEHHO CyMMbI MOMEHTOB BCeX YAEPKHBAIO-
wWHX (T. e. NPenATCTBYIOUHX CABHIY) H CABHTalOU{MX CHJI OTHOCHTEJbLHO
npeanonaraeMoro LeHTpa BpalieHusn. lLleHTp H pajHyc NOBEPXHOCTH
CKOMbXEHHS JJsi onpeiefeHuss MaKCHMaJbHOro 3Hayewus kodbduumenra
HafeXHOCTH CJeflyeT HaXOAHTh NyTeM Noxbopa.

JAs KOHCONBHBIX CTeH HOJKeH ObITb TaKXe PACCMOTPEH BapHaHT
TIOTepH YCTORYMBOCTH B CJyuyae, KOIAAa MNEHTP BpAlleHHA COBNARAET
¢ KpaeM MOAOWBbLI CTEHbl, a [OJS CTeH, 3aKpeMJeHHLIX aHKepamH, — Ba-
PHAHT MOTEPH YCTOKYHBOCTH B CJAYYAAX, KOTAA LEHTPhl BPAIEHHS cOBNa-
Jal0T ¢ TOYKAMM 3aKpensenus.

3.5(3.5). Pacuer OcHOBaHMH NpPAMOJHMHEAHBIX B IJIaHe CTEH NnO je-
dopmMauusM JlonKeH NMPOH3BOAHTLCH C LENBI0 NMPOBEDKH YCAOBMS

Svake < Anp, [26(1 1)

rhe Amaxc — MAaKCHMA/bHAsi BeJHYHHA TOPH3OHTAJbHOIrO MJH BEPTHKAJb-
HOrO MepeMeuleHHst, oayHaeMoro B pedyJabrare pacyera creHol kak Oad-
KH (NJaHTBI), B3aHMOAEHCTBYIOWEN C FPYHTOM;
Agp — NpeAeNbHO JAONYCTHMAas BEJHYHHA TOPH3OHTANBLHOTO HAM BEPTH-
KaJAbHOTrO NepeMEUIeKHsl CTeHbl, YCTaHABJHBAEMasd B 3aJaHHH Ha MpOeK-
THPOBAHME M3 YC/JOBHS HOPMaJbHOH 3IKCmayaTauMs caMoil credbl (Kak
YacTH NOJA3EMHOrO COOPYXKEHHA) H NPHMBIKAWIIMX 3AAHHHA, COOPYKEHHHN
H KOMMYyHMKauuit 1160 060pyaoBaHHs, CBA3AHHOIO CO CTEHOI.

3.6(3.6). Pacuer BpeMeHHBIX HECylMX CTEH NO PACKPHTHIO TPEUIHH
UPOH3BOJAHTH He CJeAyer.

A. KOHCOJIbHBIE CTEHDI

3.7. Pacuer cTeH NpOH3BOJAMTCA 1O NepBOfi M BTOPOA rpynmav npe-
NeJbHBIX COCTOSHHMA. Jlap/lenne IPYHTA HA CTeHY ONpeAesieTcs C yuyeToM
-ee cmemenus. IIpu pacuere ycunuit u nepeMellleHHAI HHXKHAS YacTb CTe-
Hbl, 3allleMJ/IeHHasi B FDYHTe, paccMarpHiBaeTcst Kak a6CcO.NIOTHO KecTKas
0anka #a ynpyroM OCHOBaHHH BiHkJepa ¢ K03bDQHIHEHTOM NOCTEJH,
H3MEHSIolleMCsl JHHeAHO c rayb6nHoi. Pacyer CTeHbl NPOH3BOAHTCS B
CJeAYIOIEeH noc/ae10BaTeNbHOCTH.

1. Kosconprast uacTb cTeHnl pa3GuBaeTCA MO BHICOTE Ha paBHble
YYacCTKH (Me MeHee MATH).

2. OnpeaensioTcst BeJJHUHHE OOKOBBIX JaBJIEHHH HA 3a1HIO H Nepex-
HIOI0 TPAaHH CTeHbl OT Beca I'DYHTa, TPYHTOBHX BOJA, HarPy30K, pacnoo-
JKeHHBIX Ha €ro NOBEPXHOCTH, H BO3AEACTBHII.

3. OnpeneasieTcss cyMMa TOPH3OHTaMbHHX YycHanit (No) oT HopMa-
THBHBIX HATPY30K H CYMMa MOMEHTOB 3THX CHA (M,), oTHOCHTENBHO
Bepxa 3amemaenns (touka 0 Ha puc. 4). Ilpu 3TOM A MHOTOCJIOHHOrO
HanJacToBaHHS TI'PYHTOB ONpeHAeNsIOTCs paBHOAelicTByIOUHe GOKOBOTO
JAABJEHHA IS KaXJOro c/I0si FPYHTa,
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Tlo dopmyanam (27) u (28) onpemensioTcs mnepememenue Ay, n yros
noBopoTa Py HHXKHEH YacTH CTeHb:

A 6 (3N "*-4%)‘ (27)
ST ez \T T T )
6 ( N, M)

= 4 — +=6— 28

o Coh*\ h h ) ’ (28)

rae Co — KosdpuumesT nocrean rpydra (1/M3%), onpeRensieMmisi 1o
TabJ. 4;

h — pricoTa 3aray6/eHHON YaCTH CTeHbI.

Puc, 4. PacyeTHass cXxeMa KOHCONLHOR CTERH

Ilpu BhiuncaeHun Ag u o 3HaK nmepel BTOPHIM cJaraeMbiM B GOpMY-
nax (27) u (28) mpuuumaertcst (), ecid HanpaBieHHe BPAIEHHA CTEH-
KH OTHOCHTE/BHO TOYKH 0 OT ZeHCTBHA DEaKTHBHOIO [@BJEHHSN TPYHTa
COBIajlaeT ¢ HanpasJeHHeM Bpaulends ot Mo.

Ta6bnnua 4
Hanrmenosaune BRAa rpyHra Co, T/M®

TexyuensacTHyHblE TTHHB H CYTJIHHKH 100
MArkonnacTgysbie CyrlHHKR, CYNeCH ¥ TAMHH, NHACBaTHE 200

H PHIXJHE IeCKH

TyronnacTiyHble CYrJIHHKH, CYNeCH H TJIHHH NECKH MeJIKHEe 400

H cpexnHe

TBepabie CyraHHKH, CYNecH H TJHHH; KPYNHBE MeCKH 600
[TeckH rpaBesHCTHE, IPYHTH KPYNHOOGJIOMOUHEE 1000

Ilpr 3aserarHu B mpefies1aXx BHICOTHI CTeHbl HEeCKOJBLKHX CJOEB TPyH-
T4 eXeAyeT ONpelensTh NpHBENeHHoe 3HayeHue Co MO GopMyne

_ 2tCothe

= 2
G e by 29)

2



Tae Cor — 3Hauenne K03QOHUNEHTA nOCTEaH AJas $-ro CJ0s FPyHTa;
At — TonmMHa f-ro caos TpyHTA.
4. Ompepeasiercsi BeNMuyHHa Koadounuenta G6GOKOBOTO HaBJeHHS

IPYHTa Ha 3aJHIOK0 I'DaHb CTEHKH NPH €e cMEeUeHHH — Ry
H
paz

ku=1—500p | 1 ——= |, (30)
Prc

H o
Tle Prc — CyMMa GOKOBLIX JaBJeHHi pp H Pfy — OT PaBHOMEPHO pac-
o H H H
TnpeJie/IeHHOl HAarpy3KH HIAH CYMMa prg H Pro, B Clly4ae, €CIH ppg >
.
>pr ’
Py, — akTHBHOEe 6OKOBOE JaBJieHHe DYHTa OT Beca TIDYHTa M PaBHO-

MepHO pacHpelleNleHHOH HAarpy3kKH Ha ero NOBEePXHOCTH, ONpeaessemoe
o gopmyJe

p:z = (sz‘f' pgz) Raz (31)
2 :
Tae  kq = tg? (45° — %) — —H—C—H— tg? (45° ~ ‘%‘) , (32)
P¢z + Poz

rile ¢® — HOpDMAaTHBHOe ClleNeHHe IPYyHTa.

5. Onpenensiercss yTO4YHEHHOE AaBJEHHE TPYHTA HA CTeHY, BBI3BaH-
Hoe ero BecOM M DAaBHOMEPHO paclpejie/leHHOH HATPY3KOH Ha ero no-
BepXHOCTH Mo dopmyne

A
Py k,, ecan 0<z<Hc+ﬁ—°; (33)
0
Pzy =
H Ao
Pre, e He —<z<H. (34)

0

Ilpu stoM, ec1n Bo==2-103, 10 p,, = Pj,.

6. OHDEﬂ.eﬂﬂeTCﬂ NOJHOE JaBJeHHe TPpyHTa Ha 33a1HIOIO TpaHb CTe-
HBl Pzc, PABHOE YTOYHEHHOMY [ABJEHHIO TPYHTa Py H OCTAJbHHM ACii-
CTBYIOIHM HarpysxaM M BO3ZeHcTBHAM (A2BJIEHHIO OT COCPEAOTOYEHHBIX
HATPY30K Ha NOBEPXHOCTH TPYHTa p o, naB/IeHHIO TPYHTOBEX BOX Py,

OT HAKJOHA ILIACTOB Pri, OT IOABHHOIO NOJAbEeMHO-TPaHCHOPTHOrO 060-
PYLOBAHHSA prs, CEHCMHUYECKOIO HHEPUHOHHOrO BO3AEHCTBHS g¢ M AD.).

7. Buuncasiorcss BeJHYHHB No 1 Mo OT 3Toit HAarpy3xH, a Takxe OT
HArpy3KH Ea NepeHION I'PaHb CTEHK HHXe JHAa KOTJOBaHa M onpeles-

10TCS1 HOBble 3HaueHHs Ao, Po.

[
8. CpaBHHBAIOTCH 3HaueHH: Po u - -+ Hc ¢ paHee NOJy4YeHHBIMH.

Bo
EcaH 3TH 3HaueHHs OTJIHYAIOTCA JHUBb BTOPLIMH 3HAYaUIHMH nHpamy,
To mpouecc onpefie/leHWss YTOUHEHHOTO [AaBJeHHs TIDPYHTa Ha 3alHIOK
rpaHb CTEHKH Dru CYHTAETCH 3aKOHUEHHBIM.
Ecau Bbille Ha3BasHOe ycioBHe He cobJiofaercd, TO BHIYHCIAIOTCH

0
cpeAHHe 3HayeHHs BeanyHH Po M —5— + Hc, KOTOpHIE HCOOMB3YIOTCH A5

0
onpefeseHHss HOBHX 3HaueHHA k. H p... Ilocae yero onpelnensiorcs Be-
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anunHe No ¥ Mo B nponecc onpepesneHns p,, NMOBTOPAETCA AO TeX MOP.
noka se 6yfer coGJIONEHO YCJNOBHE, H3JMOXEHHOe B 1, 8.

9. Onpenensiercsi 60KOBOe AABJERHE IPYHTAa Ha MHEePelHIO TIpaHb
CTEeHKH 1o hopMyaaM:
) PR+ p%, ecan pR > pP g (35
gt b, ccmpl < g, (36)
rae p¥— pacueTHOE 3HauEHHE OCHOBHOTO NaBJAEHHS TIPyHTa (FOPH3OH-
TaJbHOIO) HHXKe JlHA KOTJOBaHa, onpelenseMoe no ¢opmynam 4(1)
1 5(2).
PP — pacuetHoe 3HaueHHe GOKOBOTO AABJEHHN, BO3HHKAIOWErO B TPYH-
Te npu OETOHMDOBaHHM TpaHILeH, onpegeisemoe no ¢opMmyram (9)
1 (10).
pP— pacuetHoe 3HaueHHe DeaKTHBHOTO [aBJEHHS TPYHTa Ha CTeHy,
onpenesaseMoe 1o opmyJe

pb=Co(z—H,) [A5—B] (z—H.)]. (37)

rie A} u B — nepememenne u yron mosopora mmxmHed uacTH cTemml,

onpeaenennsie no dopvyaam (27) u (28), npu smavenuax No u M,,
TNOJyUeHHbIX OT PacyeTHBIX HAarpy3oOK.
3Ha‘leﬂﬂﬁ pg() He AOJXKHBI NPEeBbIIATDL BEJAWYHH NACCHBHOIO JAaABJCHHA

TPYHTa, OnpejessieMoro no ¢opmyJe

Pu="1 E—H)ky+2V (38)
rie kg -— Ko3$GHIHERT NAaCcCHBHOrO JaBJIeHHS TPYHTA, OMNpeieseMbli
no dopmyae

ky=19,1—1/327,6 — (0,4 ¢; — 0,3)3, (39

TAe @) — PaCueTHHI yros BHYTPEHHEro TPeHHA IpyHTa B rpaaycax. Ecan
P>>pn Ha KakHX-JHG0 yyacTKaX CTeHB, TO Ha B3THX ydacTKax p;}z)

1
3aMeHdsieTCcd Ha Po H BBIYHCIIEHHE p;k) NDOH3BOAHTCS 3aHOBO.

10. Onpepenstorca n3rubawoommue MoMeHTH (M:) u nonepeyHble CHJL
(Q:) B cTeHe BhIllle H HHXKe JHA KOTJIOBaHa IO 3HAYCHHAM PacYETHHIX
Harpy3oK. Ycuius Bbllle JHa KOTNOBaHA ONpeAeNAlOTCH KakK IS KOH-
COJIH, 32aTPYKEHHOH NaBJeHHEM IDYHTA, BBIYHCJAEHHOTO 1O (OpPMyJam
(33) u (34), naBJeHHeM IPYHTOBHX BOJ M APYTHX JEACTBYIOLIHX Ha
CTeHKY Harpy3oK H BO3AeHCTBHil.

Hnxe mHa KoT/oOBaHa YCHAMS ONpefdeffilOTcs 1Mo ¢opMyaau:

Mz=Mx+Nx(2—Hc)“M[A0 (z—H¢) —

6
—Bo (2-:7’”—] + My (40)
- 2
Q= Nx—ﬂ(zs—”‘)— (38 — 2Bo (2 — HO)]+Nar, (A1)

rie My — usru6amowunit MOMEHT B CTeHKe Ha YpOBHe JHA KOTJIOBaHa;
Ng — cymMMa cus, LeACTBYIOLIHX Ha CTEHKY BhIlle JHA KOTJOBaHA;
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M — cyvMMa MOMEHTOB CHJ OTHOCHTE.IBHO TOYKH 2, AEACTBYIOLIHX Ha
nepejfHeit — pr HAH pPro M 3aJ{HeH — pzc TPAHAX CTEHKH HaA yyacTKe
(z— Hc); Nzn— cyMma 3THX CuJ, AefCTBYIOIHX Ha ydactke (2 — Hc).

3.8. IlepemernieHe Bepxa CTEHB Amanc OfpEIEIRETCA OT ACHCTBHS
HOPMATHBHBIX HAarpy3ok no GopMyae

Amaxc = Ao + ﬂo H, + As, (42)

rae Az — nporu6 Bepxa KOHCOJBHOH CTEHLI OT CHJA GOKOBOrO JAaBJEHHS
IPYHTa, AeHACTBYIOIIHX B npefenax IyOHMHBL KOTJNOBAHA, H OnpejenseMOH
no dopmyne

6LJ

!
— 2: P,a} (3H,—a,), (43)
1
j=1

TAe R — YHCao Y4aCTKOB, Ha KOTOpHIE pa36ma 110 BLICOTE KOHCOQJIbllASI
JaCTb CTCHHI,

H o .
P,— — paBHOAeHcTBYIOMAA OOKOBOro AaBJeHHS TPYHTAa Ha j-M YYacTKe

CTeHbl;
a, - paccrosHile OT AHA KOTJAOBaHa A0 Rarpyskil P,;
EJ — xecTKoCTb CTeHHI.

3.9. TlpoH3BOJNTCS CPaBHEHHE pacuYeTHOH Be.IHYHHBl Amaxe H TIpE-
AeJbHO AonycTHMON Beanyuhsl Axp, B cayyae He coGriofleHHsT  yCJIOBHs
[26(11)] yBeauunBaiotcs 3aray6bJeHne CTeHbl B TPYHT HJIH €e KeCTKOCTb.

B. CTEHbI C OIIOPAMH U AHKEPAMU

3.10. Pacyer cTeH NPOH3BOAHTCA IO MEpPBOL rpynne npeieabHbIX CO-
CTOSIHHA (110 NMPOYHOCTH) Ha HArpy3KH, JefiCTBYIOLIHe B NEPHOJ CTPOH-
TE€.IbCTBA M 3KCITYATALHH.

3.11. ITpun pacuere ycH/HH, BO3HHKAIOIUMX B CTeHe, HHXHAA d4acTh
CTeHbl, 3allleMJeHHAas#s B IPyHTe, pacCMaTpUBAeTCsl Kax aOCOJIOTHO KecCT-
Kast 6a’Ka Ha ynpyroM ocHoBaHuH BHuk.epa ¢ KO3(Q@PHIHEHTOM NOCTe-
JH, H3MEHSIOWHMCH JHHeHHO no rayOnHe, BepxXHsid yacTb CTeHH ¢
ONOpaMH paccMaTpHBaeTcss Kak cBofolnas 6a’ka KOHEUHOH KECTKOCTH,
onepras Ha noAatiHBbie onopol. IIpH npeaBapHTEJHLHOM HATAMKEHHHM aH-
KepoB CTeHa paccMaTpHBaeTcst Kak 0aJka, onepras no Bcell BHICOTE CTe-
Ebl Ha ynpyroe ocHoBaHue Bumukiepa, ¢ K03¢@PHUMEHTOM NOCTENH, JIH-
HeAHO M3MEeHSIOUIUMCA ¢ [Ty OHHOH.

3.12. Ina npoBeleHHs] pacyeTOB YCTAHABJHMBAIOTCH pacyeTHHIE CXe-
Mbl COOPY?KEHHSI HAa CTPOHTE/bHBIH H 3KCILTYaTAaUHOHHBIA NEePHOAEl B CO-
OTBETCTBHH C 3aAAHHOH TEXHOJOTHEH CTPOHTEJIBCTBA H YCJAOBHSIMH 3KC-
nayataunn (cMm. puc. 5). Ha cxemax oTpaxalorcs: ray6HHa KOT.I0BaHa
Ha DaHHBIH 3Tan CTPOHUTENLCTBA, PAacloJOKeHHe NOCTOSHHLIX H BPeMeN-
EBIX ONOP 10 BLICOTE CTEHKH, a TaKXKe aHKePOB, HANJIACTOBaHHE TPYHTOU
H HX (H3HKO-MeXaHHUeCKHe XapaKTepHCTHkH (o6beMubl Bec, Koapdiu-
UHMeHT MOPHCTOCTH, YAeabHblil BeC yacTHLL TPYHTA, YIJbl BHYTPEHHEro
TPeHHs, CLeNJIeHHS, KO3(P(OHLUHEHTH NOCTeAH CJI0eB TIpyHTa, VpPOBEHb
TPYHTOBBIX BOJA, HAarpPy3KH Ha TMOBEPXHOCTH TPYHTa M 3KCILTyaTaLHOHHbIL
Harpy3KH Ha NepeKpPLITHHX).

[IponspoauTcsa pa3buBKa cTeHbl O rayvOHHe Ha paBHBle YYacTKy
BBICOTOMl ¢ C TAKHM pacyeToM, YTOObl 4YHCJIO YYacTKOB OBLIO He MeHee
NATH HA 4YacTH CTEHHI, BOSBblU.IaIOLlLel“{CSI HaJA MOBEDPXHOCTBLIO AHA KOTJIO-
paHa, OTPHITOr0 Ha NMPOEKTHYIO I.TYOHHY WIH HA rayGHHY, HeOOXOAHMYIO

28



AJs1 YCTPOACTBA BTOPOro psiia Onop NpH MHOTOPSA/HOM HX  pacnodo-
JKEHHH.

3.13. [Tpou3BoauTCH pacuer CTeHH Mo cXeme (CM. pic. 9,4@), oTpa-
XKawuel nepBHA 5Tan CTPOHTEJNbCTBA, KOrJa KOTJIOBaH OTPHT Ha ray-
6HHy, HeoOXOAMUMYIO AJNS YCTPOHCTBAZ BePXHero psijla Onop HJH anKe-
poB. DoKoBoe JaBjeHHe I'DYHTa H YCHJIHS B CTEHE HA 3TOM 3Tame pacye-
Ta ONpefeasiOTCs N0 NpaBHJaM, H3J0XKEHHBM B 1. 3.7 HacTofllero Py-
KOBOJICTBA.

al

$93¢

1/711:

WL % G ST
S bx——1  fodoynoprsid crod

Puc. 5. Pacyernbie CXeMbi CTEHKH € ONOPAMM B CTPOMTEAbHHIN nepHop

2 — nepBBIft 3Tan -— KOHCONBHAA cTeHKa [ — 3mophl HayaJdbHOro GOKOBOro jAaBJe-
HMSl rPYHTa Ha cTeuky; 2-— JaBJeHHe BOABl Ha CTeHKY; 6 — BTopoift 3Tanm —
CTeHKa ¢ onopofl, KOT/N0BaH OTPHT Ha IAyOuHY Hjy [ — 3n0pa GOKOBOro AKaBJeHHS
TPYHTa; 2 — NONOJHHTEALHOE AaBJCHHE 'PYHTOBOH BOABI HAa BTOPOM 3Taune pacuyera;
3 — HaBNeHHe TPYHTa HHIXK€ KOTJOBaHa, BhHI3BAHHOE CHATHEM cJOS IPYHTa TOJULH-
Hot H,—H;; B — TPeTHRA 3Tan—cCTeHKa C ABYMA ONOPAMH, KOTJIOBAH OTPHIT AO 1Jy-
GuHbl My I — smiopa GOKOBoOro MaBNeHHS TPYHTA; 2 — KONOJNHHTEAbHOEe maBjeHHe
BOABI Ha TpeTbeéM 3Taine; 3 — RaBJeHHe IPYHTa HHXe JHa KOT/JOBaHa, BHI3BaHHOE
CHATHEM TIDYHTA TOoJAMHHON Hi—H,

3.14. Ecsin creHa 3aKpenJeHa aHKepaMH, TO NPOH3BOAMTCH  pacyer
CTeHbl HAa YCHJIHe OT NpeJBapHTEIbHOTO HAaTAMEHHSA aHKepoB. BeanuuHa
JOTIOIHHTENBHBIX HArHOAIOUWMX MOMEHTOB B CTeHe ONpeaensieTcs no ¢op-
MyJam:
npH 0<<z<Chy

Co2® Baz
M= < (8,27 (49)

’

npu hh<<z<<H

Co2® Ba 2’ H
My = ‘;2 (Aa—jz)*Qap (z—m), (45)

vie Ma— RonoNHHTe/IbHbIH H3rHGAIOUHA MOMEHT OT NpelBapPHTEIbHOro
HATAXEHHS aHKEDOB C pacyeTHbIM ycuaneM — (2,

hy — paccTOSiHME OT BepXa CTEHH J0 NEPBOro Psial? aHKepPOB.
Beanunnn Aq 1 P, onpeaensiorcs no ¢opMymaam:

SQ‘; fu®
=couz(3*47, ; (46)

Ag
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g, - (_4_ 6h
@7 Co H? H_H2)

Onpenensiercss nosHoe GOKOBOe AaB.leHHe TPYHTa Ha 3aAHIOI0 rpaHb
cTeHbl O popMy.te

(47)

Pl = pld 4 Coz (A, — B, 2).- (48)

Hponasomrrcs; CpaBHCHHE BCJHUYHH [AaBJIeHHd p;g) H Po C LC/IbKO

NPOBEPKH YCJIOBHA
P < py. (49)

Ecan ycacsue (49) He cobaiofeHO, TO cieayeT JHOO NOHH3UTL pac-
NOJIOXKEHHe BeDXHero psiia aHKepoB, MH6O CHH3HTb BEJNHYHHY HX HATs-
KeHHs. BoxoBoe JaBieHHe IPYHTa Ha NePe/HIOI0 IPaHb CTEHBI ONpefe.1s-
eTcs no ¢opmynam:

P“) fp?'*‘Pg—PS, €cnn p?) p?'gi (50)
2k —
| PRo+rE—pB > PR <prs (51)

rje ps — BEJIHYHHA CHHMAaeMOro JAaBJeHHsl C mepeiHed TpaHH CTEHH OT
PACUETHOrO YCHIHSI NPEeNBAPHTENbHOTO HATSIKEHHH aHKepoB — Qb.
Besnunua ps onpegensiercss no ¢opmyne (37), B KOTOPOil BMeCTO A%

n B ncnonbaylorcs suauenns Ag u Ba.

3.15. IIpou3BOAHTCS pacuyeT CTEHH B COOTBETCTBHH CO CXeMoil, H306-
paxeHHoit (Ha puc. 5,6), KOTAa YCTaHOBJIEH NEpBHH PSA ONOP H MO-
BEPXHOCTb JHA KOTJIOBaHZ HAXOAHTCH HHXKe OTMEeTKH PaclOjOXeHHs BTO-
poro psiga omop. Pacuer BeaeTcs B crexyioweit mocieX0BaTEIbHOCTH.

1. OnpenensieTcss BeJHYHHA JONOJHHTENLHOrO [AABJIEHHS TDYHTa Ha
YacTh CTEHBl, HaXOAAWYIOCA B NpelesaX YNalsieMoro cJos TPYHTa, TO.-
wuHo#t Hy — M\, no dopmynam (35) u (36) B cayuae cTeHH ¢ omopamm
u no dopmyaam (50) u (51), ecnm creHa 3akpemnsieHa aHKepamH.

2. Onpejensiercsi BeJHYHHEA JAONOJHHTEIBHOrO AAaBJCHHA [PYyHT2

(péf,)) Ha 3aryyGJeHHYIO 4acTb CTeHbl, BHICOTOH A o dopMynam:
{(PG:'— P61) koz, TPH 2 < Hy ; (52)
[poe_Pm_YS; (Hz—H1)] ko, npH 2> H ., (53)

2
ey =

rae psi 1 P2 — COOTBETCTBEHHO GBITOBOE HaBNEeHHe I'PYHTa Ha riyOHHaX
H; n H, onpeaensiemele no c¢opMmyne (6);
s ¢ — rAyOHHA DAacnoJIOXeHHsl BOJOYIODHOrO ¢JIOS OT BEpXa CTeHb
3. Onpesiensiercsi BeJHYHHA AOMNOJHHTEALHOrO AaBJEHSH TIPYHTOBO#
BOAH Ha creHy mo ¢dbopMy.aaM:

vg,(z—ﬂl), npr H, <z < Hy; (54)
Y% (Hy,—H,), npn H, <2< H. (55)

4. OnpenensiloTc paBHOAEHCTBYIOIMUe GOKOBOTO JaBJeHHSI FPYHTa
(P;) u rpynToBOf Boan (P,x) Ha yyacTKax CTeHbl AJHHOK ¢ nmo dopmy-
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JiaM: a) ecJH B NpejesaX y4YacTKa ¢ HOMEPOM j HET CKauka B AaBJICHHH
CPYHTA UJIH BOABI

P1=0,56(p1+P,~+1); (56)

6) ecan B mpepjesnax yyacTKa ¢ HOMEPOM j €CTh CKaYOK B /JaBJICHHH
rPYHTa HJIH BOAB

P, =0,5¢[5 (p;+ ppy) + &, (Pro+ Pip)> (57)

rae P, — paBHofeiicTBYIOUIa® GOKOBOIO NABMEHWR FPYHTA Ha YHaCTKe
CTeHH ¢ HOMepoM j (HCYHCJIeHHe HOMEDOB HAET CBEPXY BHH3);

§i — KoAs JAMHBI YYacTKa €, B KOHIE KOTOPOrO HMeeTCs cKauyoK B JAaB-
JIEHHH TPYHTa HJIH BOAMI,

L2 — nonst BAMHBI Y4acTKa C, B Hadajile KOTOPOrO MMEeTCs CKAyoK B [aB-
JIEHHH TPYHTA HJIH BOIHI.

PasHojelicTByOas JaBJeHHS TPYHTOBOfi BOAHW P,p ONPEACHAETCH MO
¢opmynam (56) u (57). Ilpuuem, ecqH moBepXHOCTb AHA KOTJOBaHa
pa3fieqsieT y4acTOK CTEHB € Ha JIOJIH, TO ONpeJeJeHHe P, H Pju JAOJMKHO
NPOH3BOLHTLCHA AJsI KaXJAo#H AOJH, JeXalllell BHIUe HIH HHXe IOBEpPX-
HOCTH JHa KOTJOBaHa OTAeJbHO, no dopMynam (56) u (57), B KOTOpBIX
BeJIHYHHA € 3aMeHAeTCH COOTBETCTBYIOIUEH foaell.

5. [Ipon3BoANTCH oOmpele/leHHe BEJHYMH DPEAaKUMH BepPXHEro psja
ONop HJIH aHKEePOB KaK AJf 6aJKH, KoTOpaf 3allleM/ieHa B HHXHell yacTu
B YNpyroM ocHOBaHHH BHHK/epa u uMeeT 31ech OeckOHeyHO GOJBIIYIO
KeCTKOCTb, 2 BEPXHSfl €€ YaCThb HMeeT KOHEUHYIO KeCTKOCTh H OmHpa-
eTcs Ha NOAATJHBYIO CIOPY.

Beanunna onopeoft peaku#y onpenensercs no gpopmy.e

R = Su | (58)
81p

rae Rﬁz)——aemiqm{a TOPH3OHTAJNPHOH COCTABAAIOULCH ONOPHOIl peakKI(HH,

T¢/M (MHIekc (2) BBepXy O3HauaeT, YTO BeJHYHHA DeAKUHH NOACYHTA-
Ha AJAS BTOPOTO 3Tana CTPOHTEJbCTBA);

811 — ropr3oHTaNbHOE NepeMellleHHe CTEHH B MECTe PAaclo/I0XKEHHS Oro-
pbl OT €AHHHYHOHA CHJIBI;

81p — ropH3OHTAJbHOE nepeMelleHHe CTeHB B MeCTe PacloJOXKeHHS
ONMOPH OT AOMNOJIHHTENLHOR HArpy3KH Ha CTeHY, ompeze/seMofi no ¢op-
MyaaM (56) u (57).

Bennuuua §,; onpeznenserca oo gpopmyJe

108 EJ
8ii=on+ —C_oh_ﬁ T11

+ Aon, (59)
TAe ®;; — OTHOCHTE/bHAR BesiKuyMHa nporufa KOHCOJMbHOK OGanky, HMe-
jolied 3aJeJKy Ha ypOBHe JIHA KOTJOBaHa,”B MeCTe DaclOJOXeHHs OIo-
PH OT €JHHHUYHOR CHJIH,

Tj; — OTHOCHTEJbHOE TEPeMELIeHHe CTeHbl B MeCTe pachoJIOKeHHs OI0-
PH eAHHHYHOR CHJABL, o6yciaoBseHHOe AedopMaiueli OCHOBAHMSA HHXKe AHA
KOTJIOBaHa;

Ao.n — TOPH3OHTaNbHAS COCTABJARIOWIAs OTHOCHTEJIbHOrO mNepeMelleHns
ONOopHl OT eJHHHIHOA CHJIBL

BeaHuuHn ©51; T B Ao ONpeaensorcs no Gopmynam:

Wy = Qa?; (60)
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a, a; \?
Ty=1-+267(——|42(—]; 61)
h h

Ao.n =6EJ Ko.n, (62)
FAe Qi — pacCTofHHe OT JHA KOTJOBaHa {0 PAacCNO/OKEHHA ONnopH, M;
Ao o — rFOpH3OHTAIbHA  COCTABJfAIOIIAY  nepeMellleHHs  KOHCTPYKUHH
onopul OT e}.IHHHllHOl'I CHJIBI, onpenensieMas AJA IPDYHTOBHX aHKE€DOB IO
HX NpeANpPOEKTHBIM HCMbITAHHAM Ha CTPOHTEJBLHOR mJomajKe; I8 pac-
MOPOK H IJIHT IO dbopmyaam:
AJSK PAcnopok

- IO n bo.n
Aon =—""" . M/1C} 63
0.1 2o Fon 1/ (63)
AAS IAT
ren IOH
Aog.n == ——— , m/1C, 64
on QEon to.n " ( )

3nech Eon # Fon — cooTBeTcIBeHHO MOAYAb AedopMauns MaTeprana
onopm H MNJOWafb €€ IONEPEYHOro CeYeHHS; lo.x — AJMHA PACNOPKH;
bo.m — paccTosHEe MeXAY OCAMI PaclnopokK; fo.; — NPHBEAEHHad K CIIOII-
HOMY CEUCHHIO TOJILNHA TJHTH. Benuunna O1p onpegpensercs mo ¢op-
My.1e

108 EJ
S1p = w1p+ ——5 Tp, 65
1p = O1p T e Tip (65)
rae Oip H Tip — COOTBETCTBYIOULNE MEpPeMeIeHHS OT Harpy3KH.
Bennunne ®1p u Tip OnpeseasoTes no GopMyaam:
m
= ¥ (P, . Va2 —
mlp by (Pl - le) a; (3a1 aj), (66)

=1

rje @, — pacCTosiHye OT AHA KOTJIOBAHA AO CHJIBI Pj;

M — HOMED YyyacTKa, DACHOJOMEHHQOro Hal MOBEPXHOCTLI0 AHAa KOTMO-
BadHa,

\

o, 133 M ‘any  2m§ )
Ty, = N§D 4 —— — — 67
]p 0 + Il + al ‘ h + hg ' ’ ( )
rae N((,Q) H M,(,g)—coon‘sercmeﬂﬂo cymma Bcex cua (P,+Pyy), AeficTy-

IOIIHX KaK BhbIlle TaK ¥ HHXX€ NOBEPXHOCTH JHA KOTJOBAHA, H CyMMa MoO-

MEHTOB 3THX CHJ OTHOCHTeJbHO TouykM O, JexameH Ha ypoBHe AHA KOT-
JoBaHa.

Ipayem Mém OpHHHMAETCS MOJOXKHUTEIBHKM, €CJAH BpalieHHe CTEHKH oF
2
M(‘) ™ PEaKTHBHOrO AaBJleHHs TPyHTA Iepeld CTEHKOR COBNajAaioT, B npo-

THBHOM Ciiywae M (‘,2) NPHHEKMAETCR CO 3HaKoM (—).

B cnykae, ecnn crena 3akpensieHa aHKepPaMH, TO NOJHAs BEJIHYHHA TO-
PH3OHTANLHOR cOCTaB/sIONIeR ONOPHORA peakuwuu OnpefeanTcs no ¢op-
mMyae

R =R+ Q5. (68)
32



6. OnpenenstoTcs 3HayeHns —1’\—/((,2) H ﬁ})” no ¢opmynam:
N{® = N§? — R, (69)
(2 2 2
M = MP — R (H, —h)). (70)

7. BbluHCISIOTCS 3HAYeHHS A((,Q) H 532’ no dopmyaam (27) u (28),
B KOTOpHIX BMecTO No u My Hcnoub3yloTest COOTBETCTBEHHO ﬁ}f) H M},” .

8. Onpeneasiercs peaKTHBHOE JaBilieHHe TPYHTa p(,2’ Ha TIePEeIHIO
rpanb crelsl no gopmyse (37).

9. Onpezxemerca IO, JTHO€ J4BJIEHHE TpPYHTa Ha nepexmozo rpatbs
cTensl nmo popmyJte

p) = pip) + pP — P2 (71)

10. [Ipon3sBoguTcsi cOnoOCTaB/neHHe [JaBJeHHS pg‘? C [AaCCHBHLIM

JaBjeHueM, onpejenseMbM 1o ¢opmyne (38). Ecan 3nayeHue p(zi)
GoJpllle pn Y NOBEPXHOCTH JHa KOTJIOBaHA, TO NPOH3BOAHTCH H3MeHeHHe
rayGHHBl KOTJIOBAHA O OTMETKH, TAe p§2)<pn. B sroMm cayuae npona-
BOAHTCH NEPEPACYCT BEeAHYMHBI OMOPHON pEaKHMM C YYeToM 3aMeHH
JAaBjaeHHH p(zk Ha pn HA TeX yyaCTKaxX CTEHHl, e He cobalofaercs yc-
JIOBHE pg,%) <pm, H C YYEeTOM yMeHbUIeHHs TJIYOHHB 3aJleJIKH CTeHH A
Ha BeJIHYHHY 3TOTO yyactka. B cuyuae, eciM no Bceft ry6uHe HIH Ha
GospiueH ee yacTH AaBjieHHe P;Z) 6yaer 6oJbllle MAaCCHBHOrO, TO ONOP-

Hasi pearuHs R 52) onpeaeaseTcs no popmy.e

n
R = ,]x] (P;+Puw)—Py . (72)

e i — HOMEp y4acTKa CTeHH Yy ee MOJOLIBH;
Pn — paBHOfeficTBYIOIas NAacCHBHOTO AaBJieHHs TPyHTa Ha 3arayGael-
HYIO 4acTb CTEHbI.

11. OnpezensiioTcs paBHOAeACTBYIOUIHe GOKOBOro AaBjieHHsi TPYHTa
P] H BOAB P'l‘w Ha NepefHIOI0 FPaHb CTEHH HMXe JHA KOTJAOBaHa MO
dopmyaam (66), (57).

12. Onpenenstorcs pu3ruGaoluie MOMEHTH H Nepepe3nBaloUlHe CHJIh
no gpopMyaam:

npy z < hy Mi‘a’) = A® — B
(73)
QL? =3 A2 — 452
npR At <2< Ho MP = 42 — B — R{P (2 —hy); (74)
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npu H, < r < H Msz) = A3 — Bt vag)(z—hl)—Mzh; ]

75
AP =340 a5t —- RD —q o

sk’
M:x 1 Qza — COOTBETCTBEHHO MOMEHT H CyMMa DaBHOIEHCTBVIOLUHX CH.I

K
Pin ij, PAacno/IOAKEeHHbIX Bhlllle TOYKH 2,
A H b — BenHuHHLl, onpeReaseMule 0o popmyaam:

2
3N am

A=— —— (76)
2N 3mM
=" T (77)

2 “
rae N}l ) cyMMa CH., ACHCTBYIOIIHX Ha NEPEAHICI0 rpaHb CTeHHl;

2 .
M — yvoment cus, aeficTByoumx Ha nepesHIon rpaHb CTEHb! OTHOCH-
TR/BHO BEPX3 CTCHE.
3uauenns N u M$? onpenensiores 1o GopMy.1an:

n n
NP =RO+ 3 Pi+ 8PS, (78)
j=m T j=m
n
MP = RO +e L (P4 PR ) (1~0.8). (79)
=m

Jast cTeHbl C aliKepaMH BMECTO 3HaueHHH sz) B dopmyaax (74) u (79)

2
NOACTaBJANETCA 3HAYCHHE R,‘,l’.

3.16. Ilpoussoaurcs pacuer no cxeme (pHc. 5,8) ans BTOpOrO
3Tana CTPOHTEJNbCTBA, KOr/Ja YCTAHOBJEH BTOPOH PAJ ONOp HAH aHKe-
POB I NMOBCPXHOCTb AHA KOT/JOBAaHA HAXOAHMTCA HHXe TpeTbero pana
onop. Pacuer BegeTcst B TaKoi MOC/1eI0BATE TbHOCTH.

/11 CTEHbI C OIIOPAMH

1. Onpegensercs BeNHYHHA ACMOJHUTENbHOrO JaBJAEHHT TIPyHTa,
AeHCTBYIOUIEr0 Ha 4acTH CTEHbl, HaXoAsMIeACH B npejenax YyAa.IseMoro
CJIOS TPYHTA, o Gopmyae (71).

2. OnpenensilOTCA  BEJHYHHBI JOMOJHHTEABHBIX JaBJEHHI TPYyHTa,
ZeficTByIOIero Ha 3aryiybJIeHHY!O YacTh CTEHBI, H I'DYHTOBOI BOIbI, 1eH-
CTBYIOUlell Ha YaCTb CTEHBI, PACNOJOXKEHHOH HHXKe ray6unsl Hy, no ¢op-
myaam (52)—(55) c savenoir B 3THX dopmyaax snavenuit H: u Hs co-
OTBETCTBEHHO Ha 3Hayenusa Mz u M.

3. Onpenensitorcst paBHoAeHCTBYIOUHe GOKOBOrO JaBJeHHS TPYyHTA
H BOJBl Ha y4acTKax CTeHsl BHICOTOH ¢ mo ¢$opmy.iam (56) u (57).

4. TlpousBoauTcs onpejesicHHe BeJUYHH peakuuit onop (pHc. 7),
PACNOJIOXCHHEIX B NEPBOM H BTOPOM psAax. [las onpejeseHHs HeH3BECT-
HHX peaxuuft R{s’ H Rés’ COCTaBJISIeTCH CHCTeMa KaHOHHYEeCKHX ypaBHe-

Huft MeTOA CHJT:
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61 ,—253) + 81p Ré3) =8,

B(3) p¢3) (80)
ot Ri™ + 8yy Ry™ =&y
KoadduunerTh npi HenapecTHHX §.; onpeaessioTcs no Gpopmyiaam
108 EJ
6,y=0y+ Coma 0T Bo.n Mo 8h

rge Oi; — OTHOCHTEJbHOE NEpeMelleHHe ONOPH C HOMEPOM i OT eNHHHUY-
HOM CHJIBI, IDHJIOXKEHHOH K OIlope ¢ HOMEPOM j;
{ — HOMep OMNOpH, B KOTOPOH onpejeisiercsl nepeMellenne;
j — HOMep Omophl, K KOTOPOH NPHJIOXEHA eIMHHYHAS CHJIA;
_ |1, ecan i=j;
No.n= 1 0, ecsn iF=j,
Ao x — ompefensierca no dopmynam (63), (64).

w;; = aﬂl (3aj— al), (82)

rie a. — pPaccTosiHHe OT AHA KOTJOBaHa JO OHOPLI, TAe HUIETCH NepeMe-
LIEHHE;
a; — PAcCTOsTHHE OT NHA KOTJIOBaHa [0 ONOPbI, K KOTOPOA MNpHJOMeHa
€HHHYHAA CHJa.
Ecmn a,<a,, 10 B popmyne (82) caeayer aj U a; NOMECHAThL MEeCTaMH;
l,33(ai+aj) 201 a,
Tt'f =1 + h + h? ’ (83)

Bemnunnn 8ip, wip, Tip omnpeneasiiorca mo ¢opmynam (65)—(67), B
KOTOPBIX BMECTO nomeg)a ONOPHI, PABHOrO !, CTABHTCA HOMED { H BMECTO

sHavenuii N§B) n M((,2 COOTBETCTBEHHO NPHHHMaKTcA sHauenus N {3
n Mf‘,a) .
5. Tlocae onpenenenns nenapectunix R{D) u R§Y B pesyiprate pe-

LIeHHs CHeTeMbl ypaBHeHHH (80) HaX0AATCA NOJHblE BEMHYMHH ONOPHBIX
peaknu#t no cdopmysam:

R = RD 4 RP; (34
R =R, (85)
6. Onpeaenstorca 3HAYEHHS —N((,s) H Eéa) no dopmyaam:
N® = N® —R® —R®; (86)
W =MD — RO (#,— ) B (H,—hy) (@)

7. Buuncnstotes snavenns A§Y u B§®) no dopmynam (27) u (28)
C COOTBETCTBYIOLUHMHM 3aMeHaMH B HHX 3HayeHHR Ny, u M, Ha Nga)

(3)
u My~ .

8. OnpenensieTc? peaKTHBHOe AaBJieHHe TPYHTa p,‘,‘” Ha NepeAiHoI0
rpaHb cTeHsl no dopmyne (37).
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9. OnpenensieTcs NoJHOE [aBJeHHe I'PYHTA HA NepefHIO0 rPaHb CTe-
Hul o dopmyne

PR =pP +pd — pd. (88)

10. Hponsaomncx CONOCTaB.IeHIe OAB.TEHUS pz(g) C NacCHBHRIM 14dB-

JIeHHEM pg H TPOBEPKA BHIMOJIHEHHS YCJIOBHSA pgi) < pu. B cayuae nme
COB/IOIEHHS 3TOTO YC/OBHS NMPOH3BOAMTCS MOBTOPHBIA PAcuyeT OMOPHBIX
peakuHi ¢ yYyeTOM 3aMeHbl AaBJeHHil pg) Ha pu Ha TeX yyacTKax, rae
He co6/MofaeTcs ycjIoBHe p§2)<pu, H YMCHBUIEHNS TJIyOHHB 3a/eNIKH
cTeHbl A Ha BeJHYHHY 3TOrO yyacTka. B cnywae, ecau no Bceft raybune
uiH Ha Gospliedt ee yacTH AaB/ieHHe pg) 6ynet 6oJjble macCUBHOro, TO

OTIOPHBIE PEaKLHH T?f‘” H ;Q_éa’ ONpeReSIOTCS H3 YCJIOBH PAaBHOBECHS KaK

Aas 6anKH Ha ABYX omopax, Harpyxesso# cunamu Pj, P,w, onpenense-
MBeX no stanam [—3 m. 3.16 n Pjy,, rae Pjy — pasHoxeficTByOMast nac-
CHBHOIO [aBJIeHHSl FPYHTa Ha y4YacTKe CTeHH ¢ HoMepoM . Ecan B 3ToM
clyyae 4HCJIO 0mop 6oJablle RBYX, TO OMOPHHIE DEAKUHH ONpeReNAIOTCA
N0 33KOHAM CTPOHTEJBHOA MEXaHHKH, KaK MJs MHOTONDOJETHHX Hepas-

Pe3HHX GANOK, HArpyXemHnX cHAaMH Py n Pin.

11. Onpepensiiotcsi paBHOAGHCTBYIOUIHE 6OKOBOTO JaBJeHHS TPYHTa
Pjx u tpynTOBOR BoaM P}, Ha MepefHION rpaHb CTEHH HHKe AHA KOT-
sosana no ¢dopmynam (56) u (57), B KOTOPHIX 3HAUEHHS p; ONPeEALs-
otca no dopmyne (88).

12. OnpegensiloTcs cyMMa CHJ, JeACTBYIOIIMX Ha NEPEAHIO TpaHb
CTeHBI N},s), H MOMEHT 3THX CHA (M,(,a)) OTHOCHTE/NIbHO BepXa CTEeHbl MO

dopmynam:
NP= R + R + B P+ Zfm Pl (89)
MP =R b + R b+ X}, (PY+ PR,) (j—0.5).  (90)

13. Onpenensworcs Beadunisl A u 5 1o (bopmy.uaéw (76) u (77) ¢
samenamn N2 u M,‘f) COOTBETCTBEHHO Ha N},s) u M ),
14. OnpeaensioTcs H3rHGAIHEe MOMEHTHI M Iepepe3biBaiolide CH.Ibi
B c¢TeHe no GopMynam’
npu z<<hy, u ky<<z<hy cootsercTBenHo no dopmyaam (73) u (74).
npu ha<z<<{H..
3 4 3 (3 .
M = AP — 62* — R (z—n ) — R (2—1,); o
QP = 3428 — 452° — R{Y — R{Y;

npu He<<z<KH
M® = A% — B* — R{® (z—h,) —R® (z—hz) — M

3 3 (3 (92)
QP =342 — 45— R(® — R —q,,,

tae Q:x u M; — cymmMa paBHOAeficTBYIOWHX cin Pj; H P'I‘w, pacnovuo-
JKEHHBIX BBIII® TOYKH 2, H MOMEHT 3THX CHJ OTHOCHTEJBHO TOYKH 2,
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AJs1 CTEHB C AHKEPAMH

1. Onpenenserca BeNHYHHA JONOJHHUTEIBLHOrO GOKOBOTO HAaBJeHHS
rPYHTA HA 3aAHIOI0 TPaHb CTEHH! OT HATAMKEHHs aHKEePOB, PACNIOIOKEHHKIX
BO BTOpPOM DAAY IO tbopmy.ne

PR =C,z (A5 —BP). (93)
3HaueHHs] BeJHYHH A‘(f) H 6,‘,2) onpefensiorcs no popMymam:
6Q% dh, f
2 8 (g4 _s_) 94
p
5(2)=.iQ_a._.(._4£ _M), (95)
CoH2L\ H H?
rae
g=1+425;
61 hl
pu— 1 3.__, -
f=T+3—p
his
d=1+—0"3
L = 9gd — 8f?;

8; — oTHoCHTeNbHAS NOAATIHBOCTb NEPBOTO PHAAA ONOPbI;
k1 — paccTosiHHE OT Bepxa CTeHbl A0 NepBOTO PsiAa Onop;

— paccTOsIHHE OT BepXa CTeHHl [0 BTOPOrO psifa onop.
Benuunna 8; onpeneasercs no popMmyne

) l (96)
1= = .
Co Aon H?

Ecin npoH3BOAHTCH HATSXKEHHe n-ro psila aHKePOB, TO 3HAUCHHS Be.TH-
n «
unn Ag B B7  onpepensiorcs no dopmynam (94) m (95) ¢ samenoft se-
JHIHHE Ay Ha hn, rRe A, — paccTOSIHHE OT BepXa CTEHH JO N-ro ps-
fa aHKepoR, a 3HAYeHHA BeaHuHx g, f, d ompexensioTcs no GopMmynam:

g=1 + 2zi=rt 8y (97)
f=1 + =T h, 8, (98)
d=1+—r =11 h3 6, (99)

3aech 8, — oTHOCHTe/IbHAS NOJAATIMBOCTD £-TO PSIAA ONOP.

2. INpou3Boanurcs BbIYHCJIERHE NOJHOrO NAaBJIEHHs1 TPYHTa HAa 3al-
HIOIO I'PaHb CTEHH! M NPOBEPKA ycioBus (49).

3. Onpeneasercs BenuHHa 60KOBOro J1aB.I€HHS HAa MEPeAHION rpalb
¢TeHbl no popmy.te

p(2) ._pg‘) + 8 (2) __ ) p(2) (100)
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4. TlpousBoAHTCA oOnpeAeseHHe BEJAHYHH AONMOJHHTEbHBIX AaBJCHHR
IPYHT2 H BOABl H HX PaBHOAEHACTBYIOIUMX, DEAKUHH onop ﬁ{a) H -1%3),
CYMMH! CHJI ﬁs-") H CYMMB! MOMEHTOB 3THX CHJI Mga), PEaKTHBHbIX pg"’)
H NOJIHBIX p(z%) JlaBJIeHHH [DYHTA Ha NEPENHWIO I'DAHb CTEHbl, H PaBHO-
NeHCTBYIOWIMX IOJHOTO JAaBJEHHA TPYHTA P';, pPaBHOAEACTBYIOIIKHX ONaB-

K
JIEHHE I‘pyHTOBOﬁ BOXBI P]w, a TakAe NDOU3BOJHTCA NpPOBEepPKa BHINOJHE-

3
HHS YCJIOBHs pgk) < po N0 OpaBH/IAM, HU3J0XKEHHHM B 1. 3.16, Zns cTe-

HH C ONOpaMH.
5. OnpenensioTcss MOJHblE BEJHYHHBI OMOPHLIX peakuuit no ¢op-
MynaM:

R =R + R 4-QB; (101)
R =RY 1 @b, (102)

rie Qg, H ng—coo'rne'rcmemxo TOPH30HTANMbHBIE  COCTABJSIOLIHE

PacyeTHBIX BEJHYHH INIPEJBAPHTENbHOTO HATSAMKEHHUS NEPBOTO H BTOPOTO
psila aHKepoB.

6 Onpenensercd cymMMa CHJI, AeHCTBYIOIUMX Ha NepeAHIO0 TpaHb
CTEHBI, ¥ CYMMa MOMEITOB 9THX CH.1 OTHOCHTEJBHO Bepxa CTeHHl mo ¢op-
Myaam (89) u (90).

7. Onpenensitorcst Beqmuuebl 4 u 5 no dopmynam (76) u (77) n
narubaionive MOMEHTHl B CTE€He H Nepepe3LlBalolIHe CHJALL MO (HOpMyJaaMm
(91) u (92).

3.17. Pacuer cTeH npu GonblieM uucie PSJOB ONOD, YeM HBA, [IPOH3-
BOAMTCS IO mpaBHJIaM, H3JMOXEHHBIM B M. 3.16 HacTosimero PykosoAcTBa.

IIPUMEP PACHETA

3.18. Hcxodneie dannote:

Fay6una crenst H=8 m. CTeHa 3akpenasieTcst ABYMs PSIZaMH OMOP.
Bepxuufl psij onop pacnosiomen Ha ravGude 1,5 M; HupxHuil —4.5 M.
IlpoekTtHast ravOnua KoTioBaHa Ho=6,6 M, 3arny6ienne cTeHH B TPYHT
h=1,4 M. Tonunua creunt £=0,6 M. YpoBeHEb TPYHTOBEIX BOI HAaXOLHTCS
Ha ray6ude 1 M or moBepxnoctH. Ha pacctosnuu 1 M or cTeHH Haxo-
JIMTCSL OTKOC ¢ YIiIOM 3anoxenuss 2:1.5. Ha paccrosinnn 3,75 M or cTe-
HBI pacnoJjaractcsi 3nanue wupuioit 12 M. CTeHH 3J1aHHS ONMHPAIOTCH Ha
JIeHTOYHHIH (YHAAMEHT IWHPHHON 2 M, pacmoJoXeHHH Ha ray6uHe | ™
OT NMOBEPXHOCTH IpyHTa. JlaBrenue ra nonowsy ¢yraaMcHra 2 kr/cM2
IaBneHue na noa moaBana 3nanisg 0,5 kr/em2.

CreHKa OrpaMIeHHS COOPYXaeTcsi H3 MOHOJHMTHOro XelezofeToHa
(Geton Mapku M 300). O6beMHuII Bec GeTOHHOH cMecn ys=2,3 Tc/M3.
Boicota ae#cTayviomero cronfa 6eronnoii cmecu Agz=3 M. BricoTa cnost
THKCOTPONHOrO PacTBOPa HaJ NOBEePXHOCTHIO rpyHTa hr=0. O6beMubIf
BeC THKCOTPONHOro pactBopa yr==1,06 Tc/m3.

I'pyHTOBBIE XapaKTEPHCTHKH:

o ray6uEbl 1 M 3aneraloT cviecd c oGbeMHnM Becom 1.92 rtc/M3,
yron BHYTPeHHero Tpenus @F=26°, cuennenne c®*=0,09 krc/cM? MoO1yJb
nedpopmanun Ey=240 xre/em?, ko, =0,4; Co=200 Tc/M3. Hixe ciios cy-
TlecH, X0 Tiy6HHBI 4 M 337eraioT MeJKO3CPUHCTHE TECKH ¢ O6BHeMHBLIM
BecoM yv=2,03 Tc/M3, 9==32°, c®=0,02 krc/cm?, Eo=280 krc/cm?, kor=
=0,4; Co=400 1c/M3. Huxe ray6uusl 4 M pacnoyoxeH cJ0fi BOAOHACH-
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IWEHHOrO CYMIHHKA ¢ y=2 71c/M?, @#=22° c"=0,28 xrc/em? Eo=
=190 nrc/cm?, ko.=0,5; Co=200 Tc/Mm3.

Ha ray6use 55 M 3ajeraer TYromnacTHuHas ramHa y=1,97 Tc/uM3,
er=17°, =05 xrc/em?, Eo=180 krc/cm? Tauna siBasiercs BOJOYIO-
poM. ko.=0,7; Co=400 tc/M3.

Jas ycrpoiicTea NepBOro psjia ONOP rPYHT BhOMpaercs Ha rayCHEY
2 M, a8 ycTpoHcTBA BTOPOrO Psifia ONOpP — Ha rayGHHY D M.

Ornopsl H3roTOBJEHH U3 cTaJeHBIX TPy6. [lnowaznb nonepeuHoro ce-
yeHHA MaTepHaja onopsl pasHa 31 cm2 [nuHa onopsl 16 M.

Ilopadox pacuera:

BryncisieM BepTHKaJbHLIE HaNpSAMXEHHS B TPYHTe 3a CTEHKOl OT
BECa 'PYHTOBOFO OTKOCA, BLICOTOH 2 M.

JHelticteHe oTKOca 3aMeHseM PaBHOMEPHO pacnpeieleHHOl Harpy3koil
MHTEHCHBHOCTBIO ¢=1,92.2=3,84 1c/M? peficTBylolell HA noJOCe LIHPH-
Hoit b=1,3+1,5.0,5=2 M. Pacctosinie OT CTeHbl 4O IIOJIOCH 3arpyMeHHS
npHHEMaeM paBHbIM 1,75 M.

Jna onpemesieHHss BEePTHKANbHBIX HaNPsKEHHH B rpyHTe OT ZRelt-
CTBHA PaBHOMEPHO pachpelesieHHOll HarpY3KH Ha MoJjoce WIHPHHOH 2 M,
PacHoNOXKeHHOA Ha paccTosHuu 1,75 M OT CTeHB, NPOM3BOAHM pacuyet
IAs ABYX QHKTHBHBIX [0JOC WHPHHOH: b1=1,75+2=3,75 M u by=1,75 M.

z m,=z/b, @, my=z/b, 22} Pos= /2 (0—0s)
1 0,26 0,99 0,57 0,94 0,10
2 0,53 0,94 1,14 0,77 0,33
4 105 0,82 2,29 0,50 0,61
6 1,58 0,64 3,43 0,35 0,56
8 2,13 0,53 4,57 0,27 0,50

BriuHcsisieM BepTHKasJbHbie HanNpsKEHHs B TIPYHTe OT JEHTOYHOrO
dyunamMenTa 3XaHUN.

HanpsixeHuss nolX nRoZoWBol ¢yHaameHta paBHbl: po.=20 T/mM%;
by=4+1=5 M; b2=4—1=3 wm;
2’ — ray6HHa OT NOAOWIBH (YHAaMEHTA.

0
H 2" m=2/b, [ A my=2/b, @, Py, = —2(a,—cc2 )

0 0 0 1 0 1 0
1 0 0 1 0 1 0
2 1 0,20 0,99 0,33 0,98 0,10
4 3 0,60 0,93 1 0,82 1,10
6 5 1 0,82 1,66 0,63 1,90
8 7 1,40 0,70 2,33 0,49 2,10

BruHcAfeM BepTHKaJbHHE HANPAMEHHA OT HarpysKH Ha 1ok
nogBana 3ZaHHs: ¢=D5 T/M3; b;=5+10=15; by=5 m. do rayCusu 8 v
3HaueHHda a;=1.
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rrs 5
2 2’ my =z’ [b, Qs Py, = '5—‘“1—“2)
1 0 0 1 0
2 1 0,2 0,99 0,02
4 3 0.6 0,93 0.18
6 5 1 0,82 0,45
8 7 1,4 0,70 0,75
BhluHc/Is €M CYMMapHBIC BePTHKaJbHBC HANDSMKeHHH OT MNpH-
rpy3KH.
z P02 P92 Pz p02=p62+ p;Jz +Pge
1 0,1 0 0 0,1
2 0,33 0,10 0,02 0,45
4 0.61 1,10 0,18 1,89
6 0,56 1,90 0,45 2,91
8 0,50 2,10 0,75 3,35

BeruHcaseM QZaBileHHe TI'DYHTa Ha 3ajHIOI0 H NEPERHIO TIpahu
(pm H p:.‘c), BH3BaHHOe GETOHHDPOBAHHEM TpaHlied, AaBJEHHE

TPYHTA OT NPHIPY3KH pra H JaBJIeHHe BOAM (Pw). JlaBaeHue onpeaens-
eTCsi Ha YPOBHE JHa KOT/NOBaHA M HA IPAHHIAX ClOEB IPYHTA.
PesyabTaThl pacuyera 3amHCHIBAIOTCS B TaGaHLy.

CTEHKH

z Pr.6 Pr.6 Py, Koz Py pip=pr.6+pozkoz+pw
2,30 — |0,00] 0,4 0 2,34
: 2,30 | — |o,1o 0,4 0 2,34
2 3.eo| — |04 0.4 1 4,78
3 |4.9o[3.72| 1,25 | 0,4 1 6,40
4,9 [3,78 | 1,89 ] 0,4 1 6,72
* 4,96'3,49 1,89 | 0,5 i 6,91
5,05 | 3,58 ‘ 2,66 | 0,6 1 7,38
55 9,56 | 6,79 | 2,66 | 0,7 0 11,41
7 |1,14] 838|324 07| o 13,41
8 |1220] 9,44 | 3,3 | 0.7 0 14,55
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OnpexpensieM 3HayeHust
MED; ME; A B w a6 BE;
N —2,34.0,542,34-1,0+ (4,78—2,34) 0,5 4- (4,78 +
+6,40) 0,5+ (6,40 +6,72) 0,5+ (6,91 +7,38) 0,75+
+ (11,40-+13,41)0,754- (13,41 + 14,55) 0,5 — (3,72.0,5 4 (3,72 +
-+ 3,78)X0,5+ (3,49 -+ 3,58) 0,75 + (6,79 -+ 8,38) 0,75 - (8,38 -
4 9,44) 0,5] = 60,19 — 31,20 = 28,99 1c/m;
M§D =1,17.1,33 4-2,34.0,5 4-1,22.0,33 — 5,59.0,5 —
—6.,56-1,5—10,72.2,75— 18,61.4,25 — 13,98.5,5 +

+1,86.0,67 4 3,75-1,5 +5,30-2,75 4 11,38.4,25 4-8,91-5,5 =
= — 194,97 118,82 = — 76,15 Tcm;

6 M, —3
A{D = ——— (3N ———)=0,476.10—3.36,2=17,18-10 ;
¢ ™ 36.0,35-10% \" 0 6
Bl = 0,476.10-3 (4—2"’—— -M-"—) = 0,476-10—2-6 64 = 3,16-10~3;
A A
_1=5,2 M, H¢+f(T)‘=7,2 M.
Bo Bo

BulukciisieM HOBble 3HaueHHss OOKOBOro JaBJleHHS IDYHTA C Y4eTOM
cMewleHHss CTeHKH. Tak Kak [5((,”>2, TO 6OKOBOe RaBJeHHe IDYHTa Ha
3a/HIOI0 TPaHb CTEHKH MO IJYOGMHBLI 7 M IPHHHMaeM DaBHBIM AKTHBHOMY,
HIDKe — HayaJbHOMY HaBJEHHIO (pr6).

AxTHBHOE naBJieHHe rpyHTa onpefeasiercst nio dopMysam (31) u (32).

Buuncsennst pacnosaraem B TabJaHie.

3neco
§aq) =1g?(45° — 9/2);
o2V
Pz + Poz
z| Pgz | Poz | 8Bap Vs,?q; oc® [PeztPoz| C | Kaz | Paz | Py P;c

1,92 |{0,1010,39( 0,63 1,8’ 2,02 (0,567 0 010 0

1,92 ,o,xo 0,31] 0,56 o,4| 2,02 ’0,11 0,20’0,40 0 |o,4o

2 }2,95 0,45 0,31‘ 0,56 0,4\ 3,40 |0,07| 0,24 0,82] 1 | 1 82

3 |38 ]1,25{0,31, 0,56[ o,4l 5,23 |o,o4|o,27|1,41| 1 | 2,41
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IIpodoaxenue

T 1
21 Pez | Poz | %ap V-gaﬂp 2" 1Pg;HPos| € | *az | Paz | Pw pgc)
, | 301 |1.89]0.31] 0,55 0,4] 6,90 0,03 0,28!1,93 1]203
5,01 |1,89]0,46] 0,68| 56| 6,90 [055) o | o | 1| 1
6,51 [2,66(0,46] 0,68 | 56| 9,17 [0,420,04/0,37] 1 |1 37
5,5 '
11,01 [2,66]0,55] 0,74 |10 | 13,67 0,54}0,01]0,14 0 |o,14
2,07
7 (13,07]3,24]0.55| 0,74 [10 | 17,21 {0,430, 12/ 22| o [ 207
13.4] 13 4]
8 | — | =1 =] = | = —'—-’—,w(o‘m,ss

Briyucsisiem 3HaueHHS N(()n, Mf)l)‘ A(()l), ﬁél) HA(()”/ﬁ(()l):

N§D =0,4-1,04-(1,82—0,4)0,5 4 (1,82 4 2,41) 0,5 4- (2,41 +

+2,93)0,5+ (1 +1,37) 0,754 0,14-1,5 4 (2,07 — 0,14) 0,75 -
+ (13,41 4 14,55)0,5 — 31,2 = — 7,9 1c/m;

m®P —0,4.0,540,71.0,33—2,12.0,5—2,67.1,5 —1,78.2,75 —

—0,21.4,25—-1,45.4 5—13,98.5,5+ 118,82 = 25 TcMm;
M,

A},l):o,47.1o—a( —31\/.,)=——3,3-10—3 M.

Tak KaK akTHBHbIE CHJbl OK23a.HCb MeHblle CHJI OTnopa (mepeme-
IUeHHe CTeHKH NPOHCXOAHT B CTOPOHY AelicTBHSA CHJI OTNOPA), TO AaBle-
HHEe Ha 33JHIOI0 TPaHb CTEHKH BLIYHC/IsI€M IDH 3HAYeHHH

3,16.10—3
Bél)=m

= 1,58.10-3,
2 ,58-10

Buiunc/isieM HOBHIE 3HAYEHHS Ryz H P g) .

z Pr.c Paz kys P2y Py pic
| 2,34 0 0,21 0,49 0 0,49

2,34 0,40 0,35 0,82 0 0,82
2 3,78 0,82 0,38 1,44 1 2,44
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Ipodorncenue

2 Pr.c Paz bz P | P Pl
3 5,40 | 1,41 | 0,42 | 2,97 1 3,27
. 5,72 ‘ 1,93 [ 0,48 | 2,75 1 3,75

5,91 ] 0 ] 0,21 | 1,24 1 2,24
s 6,3 | 037 | 02 | 1,68 1 2,68
11,41 | o014 | 0,2 ] 2,51 l 0 2,51

7 13,41 | 2,07 | 03 | 442 0 l4,42/13,41

s | — | - ] — | - l 0o | 1455

OnpejeiasieM 3HaYCHHA Nél). M(()l), A((Jl), ﬁél) H Aé”/ﬁé“:
N§" =0,49.0,5+0,82-1,0 4- (2,44 — 0,82) 0,5 - (2,44 +
4 3,27) 0,5+ (3,27 --3,75) 0,5 + (2,24 + 2,68) 0,75 -
+ (2,51 + 4,42) 0,75 - (13,41 - 14,55) 0,5 — 31,20 = 31,12 —
— 31,20 =—0,08 1c/mM;
M =0,25.1,33 +0,82.0,5 +0,81.0,33 —2,86.0,5—3,51.1,5 —
—3,69-2,75—5,20.4,25— 13,98.5,5 - 118,82 = — 114,82 +
4 118,82 = 4 TcM;

a§h :0,476-10—3( ——3-0,08): 1,16.10—3 w;

/

4 4.0,08
(1) =0 476.10-3( — ———'1 = 0,29.10-3;
Bo 0,476-10 (6 6 ) 0,

Ag/BV =4 M, H.+4=6w.

Has creayroulero npu6InKeHHsT IPHHEMaeM cpefHee 3HAYeHHE MEX-
LY UPeIBAYWHM H NOJYHEeHHbIM,

1,58) 103
ﬁ((),,:(0,29+ ,25)10 — 0.98.10-3,

Al) i _6+47
(0 ¢ 2

=6,5 m;

Paz
im0 {1 - ),
“ Pr.c + Poz koz
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e | e 1 2 | e |
2,34 l o |053(1,24] 0 1,24
l 234 | 040 | 0,17 |06t |143] o 1,43
2 3,78 | 0,82 ] 0,22 , 0,63 ’ 2,38 , 1 3,38
3| sa0 | L4 | 03 '0,65 35| 1 | 45l
\ 5,72 | 1,93 l 0,34 | 0,693,951 4,95
5,91 o | o Joss|sis 4,13
S| 6 | 057 | 0.6 |056]357] 1 ‘ 4,57
o4 | o4 | o0 |05 E 05 0 6,05
5,5| 12,74 j 1,29 j 0,10 | 0,58 ) 7,99 | 0 | 7,502,
R N N | o | 134
8 s | — | — | - ‘ —|o | 14,55

OnpefiensieM 3HaueHUs N(‘,”, M((,”, A“,“, ﬁ”) H B“) :

N =1,24.0,5 4 (1,43 4-3,38) 0,5+ (3,38 +4,51) 0,5 + (4,51 4

+4,95)0,5 + (4,13 -+ 4,57) 0,75 + (6,05 + 7,39) 0,50 4 (12,74 +
+ 14,55) 0,75 — 31,2 — 45,93 — 31,2 = 14,73 1c/m;

M =0,62-1,33+42,41.0,5 —3,95.0,5—4,73.1,5—6,53.2,75 —
—6,72-4— 20,47-5,25 -+ 118,82 = — 42,53 cu;

4.42,53

AN = 0,476.1073 (3.14,73— ——) =7,54-10-83;
4.14,73 42,53

(1)= . —3 -_— =l 3,10—8-

B{Y = 0,476-10 ( A o ) , 2

AP =58, H.+58~8m.
IpunuMaenm cpenHee 3nauenue, Bo # He+Ao/Bo:

—3
g = _“'_3';__02—%)_1.0___ =1,12.10-3,

Agh 84-6,5

+ He = 2 ~ T M
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P
k=1 — 0,55(1 - —P——L—-)

Pr6 + Poz koz

z Pr.c Paz kyy Pzu P phe

2,34 0 0,44 1,03 0 1,03
1 2,34 l 0,17 | 0,54 | 126 | o | 1,26
2 | 378 | 022 | 056 202 | 1 | a2
3 ’ 540 | 0,26 | 0,59 3,19 l 1 1 4,19
. 5,72 | 0,34 ’ 0,63 | 3,60 [ 1 ] 4,60

59 | o | 0.4 | 2.0 | | 3.0
oo | 638 | 00 | 047 3 | 1 | 4
e | oo | oss 503 | 0 | s
7 | 13,41 [ 0,15 | 0,58 7,78/13.41] 0 | 7,7813,41
8 | 14,5 | -] - — | o] s

Onpeneasem swavenns N§V, m§D, A, B w A /pD:

N§" =1,03.0,5+ (1,26 43,12) 0,5 + (3,12 +4,19) 0,5+ (4,19+
+ 4,60)0,5 4 (3,60 +4,0)0,75+ (5,13 + 7,78) 0,75+ (13,41
+ 14,55) 0,5 — 31,20 = 40,13 — 31,20 = 8,93 1c/m;

MV = 0,52.1,33 + 2,19.0,5 — 3,66-0,5 —4,40-1,5~5,7-2,75 —
—9,68-4,25 — 13,98.5,5 -} 118,82 = — 142,135 - 120,61 =

= — 21,53 1CM;
.21
A“,“=0.476-10‘3(3~8,93——i26—'5§“>=5.92'10_”‘;
. 1,53
B§ = 0,476.10~3 (“—1—93—2—5—) —1,13.10-3;

5.0
Al 1B ,= 5,2—7@ 4 H,=52-+2=7wm.
0
TakuM 06pa3oM, OKOHYATEbHO NOJAYUHIH 3HAUECHHS:
BSY =1,13.1073%  A§l'=5,92-10%m,
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BoluncasieM nosHbie HAMPAXKECHUA Mepea CTEHKOR ¢ yyeToM cMmele-
HHAA CTEHKH K CPAaBHHBAEM HaNpHAXKeHHsg C OPEAeNbHBIVH 3HAUEHHSIMH!

p;}z) = prg+ p;l) = P?.o'—’f: [Ao (z— HC) —B, (z—- HC)z] Co-

Pacnpeaesnienie HanpsuKeHuil pg OT NMOBEPXHOCTH AHA KOTIOBAaHA

no ray6GHHbI | M npHHHMAaeM JIHHEHHBIM.
Hanpsi:xerie B rpyaTe Ha raybnxe 0,5 M paBHO:

pD=3,72.0,540,35[5,92 (2,5 — 2,0) — 1,13 (2,5 — 2,0 =
= 2,80 Tc/m2,
[TaccunHOe faB/eHHe IpyiTa Ha NIy6HuHe Z paBHO:
npu z2=0,5m, ¢=32°, ¢=0,21/™M, 9=1,03
ky=19,1 — V171,35 =6,01;
9%V ba=10,416,01 = 0,98 1c/m2;
Pn=1,03.0,5.6,01 + 0,98 = 4,08 1c/m%;
P, > P
Bhiyucnsiem Hanpsikenuss Ha TayOnHe | M HHXe JHa KOTJIOBaHa:
p)=3,72415,92-1,0 —1,13-1]0,35 = 5,40 T/M%;
pn=1,03-1,0.6,01 0,98 = 7,17 1c/m2,
o (1
Py~ ng)-

ﬂponanomm BBIYHCIEHHS H3rRG20LIHX MOMEHTOB B KOHCOJbHOH
CTCHKeE!

z=1m M{P=1,03050,331,1=0,19 Tcm;

z=2m M) =1[1,03.0,5.1,334 (1,26 3,12)0,5-0,5}1,1 =
= 1,96 Tem

z=3n M) =[1,78+2,71.1 +(3,12+4,19)0,5-0,5 —

—3,72.0,5-0,33 —

5,92.0,35  1,13-0,35
+

6 T ]l,l=5,92 TCM;

z=4n MV =[1,78+ 2,71-2 +(3,12 +4,19)0,5-1,5 —

—3,72.0,5-1,33 4 (4,19 + 4,60)0,5-0,5 — (3,72 +

2. 0,3
5.9 0’358+1'13 0, 516] 1,1 =9,13 Tem;

8 -0,5 —
+-3,78)0,5-0,5 p o

z=55M Mgf;. = [1,7s+2,71-3,5+(3,12+ 4,19)0,5-3,0 —
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—3,72.0,5-2,83 4 (4,19 4-4,60)0,5-2 — (3,72 3.78) 0,5-2 +
5,92.0,35
+ (3,60 + 4,0)0,75-0,75 — (3,49 + 3,58) 0,75-0,75——————6 %

13.0,35

L
x42,875 + ————

150,06| 1,1 = 9,56 Tcwm;
05 150.00] 1,1 -9,

2= M‘”:[1,78+2,71.s+(3,12+4.19)0,5.4.5~

—3.72.0,5-4,33 + (4,194 4,60) 0,5-3,5 — (3,72 + 3,78) 0,5-3,5 -L-
+ (3,60 - 4,0)0,75-2,25 — (3,49 + 3,58) 0,75-2,25 + (5,13 +
5,92-0,35
+7,78)0,75:0,75 — (6,79 + 8,38) 0,75:0,75 — ~——— 125+
1,13-0,35
+—_—_

12 625}1,]:3,34 TCM;

z=8m M= {1,78+2,71.6+(3,12+4,19)O,5-5,5~

—3,72.0,5.5,33 + (4,19 +4,60) 0,5-4,5 — (3,72 + 3,78) 0,5:4,5
+ (3,6 +4)0,75-3,25 — (3,49 3,58) 0,75.3,25 + (5,13 4-
+7,78)0,75-1,75 — (6,79 -+ 8,38) 0,75.1,75 - (13,41 +-

5,92-0,35

+14,65) 0,5:0,5 — (8,38 +9,44) 0,5-0,5 — =——— 216 -
1,13.0,3
+—12—§1296}1,1:o.

OnpenesisieM ONOPHHE peakUHH BEPXHEro pslaa ONOP, BO3HHKAIO-
IHe 10c¢je YAaJeHHs CJI0S IPYHTa Nepel cTEeHKOH, TOJWHHON 3 M npy
ray6ute korjosana He=>5 M. 18 onpejleleHuss ONOPHBIX DEeaKUMH BbI-
YHCaAeM JAOTNOJHNTENbHYIO Harpy3Ky Ha CTeHKY, BHI3BAHHYIO YVJa.lennem
C/I0sl TPYHTZ H BOAM Tepel CTeHKoH. BelHunHa CHHMAeMOro BEPTHKAb-
HOFO HampAXKeHUsi OT yAaNleHWs CJI0% TPYHTa, Toamuioffi 3 M paBHa:

pézl)l =6,01—2,95=3,06 /Mm%

2 Pre Py | Pw Pe Ptegd | Py
2 0 0 0 — 0 0
3 3,72 | 1,68] 1 — 6,30 | 3,2
3,78 | 2,56 | 2 — 8,34 7,37
4
3,49 ‘ 256 | 2 — 8,05 —
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ITpodoascenue

z oks | 2| py P&y PR ArD | P
5 } 3,55 |2.66]| 3 — | 921 8,63

— ] — | 3] 3005=1,5 | 45 |33
5,5

— — 0 ‘ 6,06-0,7—4,24 4,24 2,12
7 , — } — 1 o0 ] 6,06.0,7—4,24 ) 424 | 4,24
8 [ — [ — 1| o , 6,06.0,7==4,24 424 | 4.4
T - e

XapaKTepHCTHKM CTEHKH H OMOp, BNOAALME B pacyer:
E = 3,4-108 c/m2; J=18-10—-3 m%;  Cg=0,35-10% 1c/m3;
Fon= 32:10—4 2% lop=16 wm, Eon=2,1-107 1c/m2.

OnpesiesisieM TepeMellleHHe CTEHKHM B MecTe DACNONOXKEHHS ONOpH OT
enusnynoft cunml (81.4). Has onpenenenus §;; Buiuiic/9eM BXOAAlME B
$opMy1y BeNHYUHEL

o) = 2a° = 2(3,5)° = 42,875;
1,33(3,56+3,5)  2(3,5)®
+2:9

TLy= 1+ 3 9 == 6,83;
108 -3,4.108.18- 3
EJ _ 108-3,4-10%-18-10— _ 2098;
Co h? 0,35-103-9
. .108-18.10—3.
6EJ lon =6 3,4.108-18.10—3.16 — §7.43;
Eon Fon 2,1-107.32. 10—

811 = 42,9 4 2098-6,83 4 87,4 = 14 500.

OnpegensieM BeJHYMHY NepeMellleHAsl CTEHKH B MeCTe pacnoJoXKeHHs
ONOPHl OT AefICTRYIOLIEH HATPY3KH:

9 N
a] = 3)5; 3“& = 10,5; &)lj = a] (3a1—aj)

i ay 3a,—ay a? 2% pj Pjoy;
5 0,5 10 0,25 2,5 8,63 ! 21,58
4 1,5 9 ‘ 225 | 20,25 | 7,37 s 149,24
3 , 2.5 I 8 J 6,25 | 50 j 3,20 4 160
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M(()2) = 3,20-2,5+47,37-1,5 + 8,63-0,5 —5,55-0,5 — 4,24.1,5 —
~—4,24.2,5=+ 3,64 1C'M;
N§D = 3,204 7,37 4 8,63+ 5,55 4 4,24 + 4,24 = 33,23 1c;

1,333 3,5 (23,64
- 3,64+33,23+—3i(—:;+1,33.33,23)=89,4;

Tlp =
Tip = 89 ,4;
81p = 330,8 - 2098.89,4 = 189 000;
Sic 189000
Riy=—"=—— =13 TC.
'T S 14500 '

Onpenensiem 3nauenus NG u M§?:
N((JQ) = N(()Q) _RP) = 33,2 —13= 20,2 Tc;

A_dt(,?) = 3,64 —13.3,5 = — 42,5 TCM;

4 M@
() 27(2) 0_|.
Ay” = I (31’\!0 * ’ ),
o o
g _ 8 (4N3)+5M0)).
0 Coh? A LA
6 4.42 49
A(2)=———ﬁ o R _ s _
0"= 70,35-10-9 (3 20 ——) 1,905-10—3 (3,35)
—=6,38-10—3 w;
4.2 .42 4
0 = 1.90510-5( A2 _ G4 )y g0

OnpenensieM moJjHoe 60k0oBOe AaBJeHHE IPYHTA Ha CTEHKY, AeHCTBylollee

CO CTOPOHBl KOTJIOBAHA MOCJe OTPHIBKH TPyHTa A0 I1yOuHE & M H pas-

HOJEHCTBYIOLIHe 3TOrO JaBJEHHHA HAa y4yacTKaxX CTEHKH, gacnonomennux
2)

Ha raybune 6, 7 1 8 M. PeakTHBHOe JaBjleHHe TPYHTa p,°’ HHXKe OTMETKH
5 M OT ynxatenHs c/os rpyHTa nepea CTEHKOIl TOJIMHON 3 M ompene-
Jasfercs suipaxkeHrem (37).

1 2 2 (2 2
z p;f.G P2 pi ) pt(Sn) pgn) p§. )
5 0 0 0 0 0 —
3,58 2,41 1,39 1,53 5,85 —
5,5
6,79 2,41 1,39 4,24 6.35 —
6 7,32 1,96 3,34 4,24 8,38 5,14
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Tpodorxmenue

e [ [ | | e | e
6.5 | 7.8 13t | 5.8 | 4.2 ’ 10,76 |

7 8.38 047 | 889 | 4.2 | 13,50 | 10,94
8 9,44 | —1,81 l 16,65 ' 4,24 ( 20,04 ] 16,77

BBIUHC 516 naccHBHOe JaBJjieHHe TPYHTa rnepejl CTEHKOH.
29,0 M.

Qi = 22°; c*=2,8 tc/mP;
kn=19,1 —)/327,6 — (0,4-22° — 0,3)> = 19,1 — 15,98 = 3,12;
9cn )V by =2-2,813,12 =9,91;

Pu=ky(z— Ho)y 4 204 V by = 3,12(5,5— 5) + 9,91 = 11,5 1c/m;
Pn > 7.32.

[Ipn 2>535 u:
@ = 17°; CR =75 1c/m%;
kn=19,1 —/327,6 — (0,4-17—0,3)2 = 19,1 — 16,89 = 2,2I;

2cV by = 2-51/2,21 = 14,85.
pn=2,21.0,5-+ 14,85=15,96 /Mm% > 6,35 Tc/™M?%;
ITpu z=55:
z2=6 p;=2,21-1,04 14,85= 17,06 > 8,38 1/m%;
2=7 pn=2,21-2,0-14,85= 19,27 > 13,50;
z=8 py=2,21.3,0-- 14,85 — 21,48 > 20,04,

Onpenensem ;13rn6axonm§ MOMeHTHl B cTeHKe 1o ¢opmyaam (73)—(75).
Bbluncasiem 3uaveRHs N}, ), M}f) A u B,

2 .
NP =1345,14 410,94 + 16,77 = 46 1c;

MP —=13.1,545,14-5,54 10,94.6,5 + 16,77-7,5 = 244,9 1cm;
3-46 4.244.9

= — = 0,243;
64 512 0
_ 246 3-244,9
512 4096

Buluncasem usrubalomne MOMEHTH B CTeHKe Ha Tay6umax 2=15 M,
2=5MuH2=1T7 M.

M3, =0,243.3,375 = 0,8 Tom;
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M2 —=0,243.125 — 13(5— 1,5) = — 15 Tc-m;

Ze=5 T
M3, = 0,243-343—13 (7—1,5) —5,14-1,56 — 10,94:0,5 = — 2,3 1c- M,

OnpeneisieM BeJH4YMHB DeakUufl nocie YCTAHOBKH BTOPOH ONOpHl H OT-
PHIBKH T'PYHTa Neped CTeHKol Ha ray6HHYy He =6,5 M.

BenuuvHa CHMMAEMOTO BePTHKAJLHOLO AaBJeHHA OT VIAJCHHS CJOS
rpyuTa Ttoawukoi 1,5 M pasna

P& =2.0,541,97-1=2,97 1/m2.

Berypcasem BeTHYHHBI CHEMaeMbix OOKOBBIX JaBJeHHH TpyHTa nepes
CTeHKOH mocJjie OTPLIBKM IPyHTa 10 MMIYOHHBI 6,5 M 11 HX paBHOZEACTRY-

IOLIHX P}s). Briyucnenus pacnosnaraem B Tabanue,

- | e | e
5 0 0 — 0 —

58 | 0,5 - 6,35 —
5,5

6,35 0 - 6,35 —
6 8,38 0 — 8,38 5,27
6,5 | 10,76 0 — 10,76 —
7 — 0 2,97.0,7=2,08 2,08 4,79(1,04)
8 — 0 2,08 2,08 2,08

P = 6—';—50,5+ Eﬂ;ﬁi"g—so,s = 5,27 1;
P§® = 8.8+ 10718 5_ 4,79 x;

P =2,08.0,5 =1,04; P§» = 2,08 c.

ITpor3BOAHM BLIYHCJEHHS ONOPHEIX PeaKLHI RP) H R?’ nocie yaadae-
HHS CJIOSl TPYHTA Mepel CTEHKOI Ha raybuuy 1,5 m,

w1 = 2 (5)% = 250;

©1.9 = g = (2)2(3:5 —2) = 52;
Wg,g = 2(2)°> = 16;

108JE  108.18.10—3-3,4-108

= == 8390;

Coh? 0,35-10%-2,25 0:
6EJlon  6-3,4.108.18-10—3.6 _ 87 4:
EonFon  2,1.107.12.10—¢ "'
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Ty =

u s‘ + ’+(1 5)2 =

r1.2=1+ (+5)+(l 5)2 = 16.1;
2.2

Tzs—l+ (2+2)+(15),, 8,11;

811 =250 —-}- 8390,32’ 1 - 87,4 = 270 000;
031 =050 = 52 |- 8390- 16,1 = 135 000
820 = 16 4-8390.8, 11 -+ 87,43 = 68 100.
Buiuuensiem snavenns S1p u §,,,

Buuncienne snavenuit 2Pjwg; y 3 P,ws; pacnonaraem B Tabanue.

iia| g 3y | 3aap | @y | @y | P |pj01f| Py

6(1,0]1,0 I5—1=14 | g_1=5| 14 5 15,27(73,8 {26,4

7 10,25(0,0625| 15—0,25=

6—0,25=|0,922 0,359 | 4, 41| 1,60
S .:%,,2755 5914,79| 4

EPjay;=73,8 4 4,41 = 78;
ZPjwg; = 96,4 41,6 = 28.
BolyncasieM 3Havenns N(()a) " M‘()3):
(3)
NG” =5,2744,79 4 1 04 42,08 = 13,2 c;
5,27-1,0+4,79.0,95 __ 1,04.0,25 — 2,08- 1=4, 13 Tcm.

Boiync/IsieM 3HaYeHHs Ty, T
P

MP =

1,33.-4,13
__1,33-4,13 5 /2.4,13
Tip 15 +13»2+15( 51,8813 2)—938
1,33-4,13 .
— Y 2413
a0 15 1824 5( =+ 1,33 132)-—476

810 =781 8390.93 8 — 787 000:

820 = 28 4 8390.47 6 — 400 000.
S,?:T::lgﬂaeel;'r;:imy KaHOHHY ek yx YpaBHeHnil 1 NPOH3BOAMM BhIUHCJe-
81X, + 812Xa = 8y
SuXy + 830X, =

62p;
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970-108X, + 135.103X5 = 787- 108
135. 103X, -+ 68, 1. 105X, = 400-10%| — 2

—1,2Xy = — 13;
X,=10,81; Eg’) =108 1. X, =—2410;

CyMmapibie 3HaUeHHsS ONOPHEIX peakuuii PaBHH:
R =R +R® =13—2,4=10,6 1c;

R,=R® =108 r.

Mpoussoanum Bhiunc/eHHss 60KOBOIO naaneuux rPYHTa Ha JHUEBYIO rpaHb
CTeHKH, BounucsaseM 3HayeHRs N (3 y M

N = NP R R =13,2+2,4—10,8=4,8 c;
M3 =M —R® a) —RP a, = 4,134+ 2,4.5—10,8.2=

= — 5,47 1c.M;
6 4.5,47
A(3)=____( .4 s_——’—-)=-_x,42-l S
0 = oamamaos o 1,5 0=ou
6 4.48 6.5.47
8 — — = —13,6-10-3.
B = 35109.2.25 ( 16 2,25) ’

OHPEJIEJIEEM AONOJIHUTE/MbHLE HAaBJ€HHEe I'pPYHTa Ha CTEHKY, BBI3BAHHOC
€¢ CMeIIEeHHEM !

2=7wm p{® =0,35(7—6,5)[— 1,42+ 13,6 (7 —6,5)] = 0,94 1c/u?
z2=8m p¥ =0,35(8—6,5)[— 1,42+ 13,6 (8 — 6,5)] = 9,96 Tc/m%;
2=17,56 w p{¥ =0,35(7,6 —6,5) [— 1,42+ 13,6(7,6 —6,6)] =
= 4,26 1c/M2.

BbiuncsisieM cyMMapHOe GOKOBOE AaBJieHHe TPYHTa Ha JIHLUEBYI0 TpaHb
CTEHKH.

S N 2|
6,5 [ 0 | — [ 0 ‘ 0
7 13,5 ] 2,08 0,94 12,4 3.1
7.5 ‘ 17,5 | 2,08 4,3 | 19,7
8 ’ 20,04 | 2,08 ] 10 | 28 20,2
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[TpoH3BOAMM NpPOBEPKY Ha NpenesbHOe AaBJEHHe rpyHTa:
2=7 pp=2,21-0,5- 14,85 = 15,96 > 12,4 1c/m3;
2=7,5 pn=2,21-1,04 14,85 = 17,06 < 19,7 1c/n2;
2=8py=221.15-14,85= 18,17 < 28,0 1c/M>.

Tax Kaxk maccHBHOe /1aBJ/ieHHe MeHblle pPeakTHBHOro Ha GOJbIIEN YacTh
3arayOneHHOR CTEHKH, TO IIPOM3BOAUM IepepacyerT ONOPHBIX DeaKLHil ¢
YueTOM BO3HHKHOBEHHS NpEeAE/bHbIX 3HAYeHUll AaBjIeHHS TPYHTA.

st yTouneHHs ONODHBIX peaKuuil onpejessieM AONOJHHTCILHYIO Ha-
IPY3KYy Ha CTeHKY, PABHYK Pa3HOCTH 3HAYCHHH MeMJdy NOJHBIM peak-
THBHBIM H NIpeAe/bHEIM JaBJEeHHEM IPYHTa:

Ap, = P;Z) — Py

z2=7,5mnM Ap,=19,7—17,1 =2,6 1c/mM¥;
z2=38u Ap;=128—18,2=9,8 tc/m?.
PaBHoAeficTBYIOLKE 3THX AaBJeHUl paBHHI:
AP, =2,6.0,5.0,5 = 0,65 1c;
APg = (9,6 + 2,6) 0,25 = 3,05 Jrc.

lIOHOJlHHTeJIbeIe CHJABI K OHOprIM peaKnHsaM oT 3ToH HarpyskKu omnpe-
AeasoTcss MeTOodaMH CTpOHTeJIBHOH MeXaHHKH KakKk AJsd HepPpa3pPEe3HDLIX

MHOTONPOJ/ETHLIX 6aJoK.
Tlpr RBYX Onopax JONMOJHHTE/bHbIe CH.bl K OINODHLIN PEaKLHAM olpeic-
JIFIOTCA U3 YCJOBHUSA PABHOBECHA !

1) ARy + ARy = (3,054 0,65) = 3,7;
2) AR,-1,6 4 AR,-4,6 =0,65-7,33 +3,05-7,75 = 28,4
~—4,5AR; + 1,5AR, — 28,4 —3,7-4,5 = 12,1 ’
ARI———ILI-z——‘! TC;
3
ARy =3,07+4=7,7 1c.

INoanan BesMuKHA ONOPHLIX pPeakluil paBHA:
R;=10,6—4=6,6=7 1c;

Ry=10,84-7,7 = 18 TcC.

BuiuncsaseM 3HayYeHHst M3rnbaloUiHX MOMEHTOB B CTCHKE, BO3HHKAIOLIHE
ocJie OTPHIBKH KOTJIOBAHA HA NPOEKTHYIO I‘JIyﬁHHyZ

17,14+12,4 17,14 18,2
N =741843,1+ '1‘ + .

M =7,01,5+18.4,5+3,1.6,847,65:7,25+
4 8,83.7,75 = 236 TCm;

=445 1c;

A 3-44,5 4236 0, 244;
64 512
5 2.44,5 3.236
512 4096
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BH‘!HCJISICM narnﬁaxoume MOMEHTBI B CTEHKE:
M),  =(0,244.3,375) 1,1 = 0,9 v;

MO, = (0,244.27 —7,4.1,5) 1,1=5 v,
MP), 5=0,244.91,13—7,4.3=0;

M o= (0,244.274,6 — 7,4.5—16,9-2) 1,1 = 4,2 1c.m.

YTOYHEHHDBIM PACYHET NPAMOJIHMHEMHBIX HECYIIHX CTEH C OTIOPAMHU
H AHKEPAMU METOIAAMH TEOPHH VIIPYTOCTH

PacueT cTeH Ha NPOYHOCTL B NEPHOI CTPOHTE/JILCTBA NPOH3BOAHTCS
B COOTBETCTBHH C YCTaHOBJAEHHBIMK 3TallaMH CTPOHTENLCTBA (CcM. DHC. B).
Ha nepeom sTamne, nocsie OTPLIBKH TPYHTA NMepejl CTeHOH Ha IMy6uHy, He-
OOXOLQHMYIO JJi1 YCTpOfiCTBA BepXHEro psija OmOp HJH aHKEpPOB, CTEHKA
PacCYHTHIBAETCS KaK KOHCOJb, 3aKperyleHHAs! B IPYHTE Ha HArpy3KH, yKa-
3aHHbie B Tabn. 2(1) wacrosimero Pyrosojgcrsa.

Ha nocneayiowux stanax pacueT CTEHBl NPOH3BOANTCH € YYETOM
YCTAaHOBKH ONOD HJIH 3aKpeILIeHHsl aHKEPOB.

Ilpn pacuere Ha NPOYHOCTD YCHJIHA CJeAyeT ONpPeNe/HTb KaK B KOH-
CTPYKLHH, B3auMoJefcTBYIOUEH C YNPYrHM OCHOBaHHEM B Buje ABYX
yeTBEpTell IJIOCKOCTH, CMEUIEHHbIX OTHOCHTEIbHO APYT APyra no BepTH-
KaJH Ha I"NYGHHY KOTJ/IOBAHA.

Pacuer ocymectBasercs MetoaoM JKemoukuna ua SIIBM nyreM no-
C1e0BATEIbHBIX MPHOAIKCHHE B COOTBETCTBHH C pacyeTHOH CXeMmof,
npeicTaBlaeHHol Ha puc. 6.

PacyeT NoJiXKeH NPOM3BOAMTBCH B CAEAVIOWEN MOCAeAOBATENbHOCTH.

l. YcranaBauBaroTcs pacyeTHble CXEMBI COOPYXKEHHSI Ha CTPOHTENb-
HbIA M 3KCIIYATALHOHHBIA MEPHOIB B COOTBETCTBHH C 3aJaHHOH TEXHO-
JorHefl CTPOHTENBCTBA M YCIOBHAMH 3KcmayaTtauus., Ha cxemax orpaxa-
lorcs: r1y0HHA KOTJIOBaHa Ha JAaHHBIA 3Tan ctpoutensctsa (Hs), pacmo-
JIOKCHHC MOCTORHHMLIX M BPEMEHHBIX ONMOp MO BHICOTE CTEHKH, a TaKmKe
aHKEepOB, HANIACTOBAHHE TPYHTOB W HX (II3MKO-MeXxaHHYECKHe XapaKTe-
prcTHKE (0OBEMHBIH BeC Y), VAENbHBIH BeC MHHEPAJbHBIX Y4CTHI [PYH-
ta (ys), Ko3pduuneHT nopucTocTH (€), YroJs BHYTPEHHEro TPeHHA I-ro

cnos rpynta (@%) cnensenue (ct“) Monynp pedopManun f-ro cjos

rpyTa (Eot), Kospdunnent Tyaccona (Mot), ypoBenb TPYHTOBBIX BOA,
Harpy3kH Ha MOBEPXHOCTH I'PYHTA H 3KCINyaTalHOHHbIE HATPY3KH.

2. CTeHa B COOTBETCTBHH C DAacyeTHOR CXeMOM, NpeacTABJeHHON Ha
puc. 6, pazbupaerca no rayGuHe Ha R PaBHLIX YYACTKOB AJIHHOM ¢ *

etk o

3necs ¢ — npoekTHas riy6uHa KOTNOBAHa;
h — npoexTHan 3ajenKa CTEHH B IpyHTe,

* UHcslo YYacTKOB NPHHHMAETCS B COOTBETCTBHH C DEKOMEHAAUHA-
mu 1 3.12 HacToAwero PykoBoacTBa.
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IIpousBoAnTCS HyMepallHs Peakunii onop M TpyHTa B Takoil nocie-
JIOBaTENLHOCTH, KaK NOKa3aHo Ha puc. 6.

3. Onpeneasercss Benuunsa W, XapakTepH3YIOUAfl OTHOCHTEABLHYIO
rayGuHY KOTAOBaHA HA J@HHOM 3TAlle CTPOUTEJbCTBA:

Hy
st ¢ ' (104)

rie Hs — ray6¥na KOTJOBaHa Ha AAaKHOM 3Tane CTPOHTEILCTBA.

a

X{ 77, 7 7777

=~ yre

-~ P, ,\.g“

hax
XX

OO A — e
Xmet A=
+ X - - .
(£] V
X 7 -—p - p
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Puc. 6. PacueTHAS CXEMA CTEHH C ONOPAMH HAH AHKEPAMH



Beanunna W, oxpyrisietca fo uenoro uucia (B G0/bUIyio CTOPORY, eCaIH
npobHasi yacTh Ooablle MM paBHa 0,5, Wi B MeEHbWYIO, ec/H ApoGHas
yacth Menblie 0,5).

4. OnpegeasioTcsl 3Ha4YeHHs HHIAEKCOB NMPH HEU3BECTHHIX Xj HA RaH-
HOM 3Tane CTPOHTEJIbCTBA — M H 1

m=2k— W, (105)
l=m+N. (106)
3aecb N — upcsi0 pAROB ONOp Ha A2HHOM JTame pacyera.

¢ q
N\ —

T*‘ﬁ - _J—‘, $rg
sl e N H T — —= =

() S IR R —_

A mnian | R — =
L)

bl

Puc. 7. PacueTHast CxeMa CTEHM ¢ ONOPAMH

5. Onpefiesisercs BeNMYUHA A¢, XAPAKTEPH3YIOMA# OTHOCHTENLHYIO
neopMaTHBHOCTD £-I'0 CJIOS TPYHTA.

Lo (107)
Eot '

rie Eo— cpenueB3BeleHHOE 3HaYeHHE MOAYJAA JAe(ODMalMH TIPYHTa,
TIPHMHIKAIOUEro K CTeHKe;

Egt — Moayas aedopManuy {-ro Cos TPpyHTa.

Cpennep3pelleBHHA MOAYAbL AedopMalHul [PYHT2 Onpelensercs no ¢op-
MyJe

At =

Xy Eot hy
Ep = ———m—
0 S hy (108)

rae hi — TonmuHa {-TO CNOA IPYHTA.

Cyvmmuposanue OepeTcs B npefeiaX NOAHOA BHICOTH  CTeHH
(He+h).

6. Onpepensercd BeqHYHHA ¢y, XaPaKTEPH3YIOMAA OTHOCKTEJBRYIO
NOJATIHBOCTh 7-rO PARA ONOP:

a) OaR auKepruix onop
_ N E gbn

"“2(1—pg)

rie An — CPenHfisi BeJHYHHA MOAaTIHBOCTH AHKEPROR OMOPHl B n-M pH-
Ay, nprXoaswasica Ha 1 T, HafiAeHH2A NO pe3yAbTaTAM NPOGHHX Hc-
NHTaHARK aHKEPOB;

bs — paccTOsKHE MEKAY ONOPaMH B A-M PRAY;

Ag, (109)
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6) O0aa pacnopok

nE, by, Ln
d,.:2(1_ S SEF (110)
p,o) nitn
8) 048 naur
nE, (1 —p2 L
= o (1 =) = (111)

2F, (1 —pg) 2

rie L, — ANMHA PACNOPKH HJIH IUIHTH B 7-M DALY;
En, pn— cooTBeTCTBERKO MOAyab AedopMauun H kospdHuuenr Ilyac-
COHA MaTepdala PaclOPKH HJIH TJHTHL
Fn — nyomaap NONEPEYHOro ceyeHHS PAacHoOpKH B #-M DAAY,;
ln — TOJLIHHA IUJIHTLL B A-M pSAAY.
7. Onpenensiercss BeanunHa I, XapakTepH3ylOIash OTHOCHTEAbHYIO

THOKOCTh CTEHB!:
l - 2
i) (), i
E(l—pj) \fer

rie E, p cooTBeTCTBEHHO MOAyJb AedopMaunun H KoapdHuuest Ilyacco-
Ha MaTepHaia CTeHH,
tct — TOJILIMHA CTCHHL.

8. bokoBoe naBlleHHe I'pDYHTa ¥ IPYHTOBOH BOAB Ha CTeHY 3aMeHd-

eTCS PaBHOJAECHCTBYIOIIHUMH COOTBETCTBeHHO P, H £j, NpHJIOKEHHBIMH B
CepelHHaX Y4acTKa CTeHHI JanHoit ¢. Harpy3ka Ha cTeHy OT NepeKphi-
THSI 3aMeHseTcsl AeHACTBHEM COCPeAOTOUEHHBIX CHJI, NPHJOMKEHHBIX 10 OCH
CTeHbl, H MOMEHTOB STHX CHJ OTHOCHTEJBbHO ocH M ] CocpeoTOUEHHBIE
YCHJIHA OT HATAMEHHA anxepoa Ha A3HHOM 3Talle 3aMCHSIIOTCHA NOTOHHOM

Harpy3koh Qan.
9. OnpenensiioTcsi BEJHYHHBI NACCHBHOTO (Pnz) M aKTHBHOTO (Pa:)

RaBJIeHHs TPYHTa Ha ray6HHe z no ¢opmyaam:

Paz=0, az—20§ % gaz; (113)
Prz= ozgnz_}"QCiz{Vgn:' (114)

rae O;=pe;+Po: — BEePTHKAJBHOE HanpsXXeHHe Ha IaybHHe 2 BO3Je

CTEHH;
Baz; Enz — xo3¢dHUHEHTH GOKOBOTO AaBJjIeHHS AKTHBHOIO H ITaCCHBHOIO

COOTBETCTBEHHO;
€7 — BeJMuMHA HOPMATHBHOTO CUEMJIEHHst TPYHTa Ha MMyGuHe 2.
BriyHcsieHHe NPOH3BOAHTCA AJASL rAyOHH, COOTBETCTBYIOIIHUX TIpDaHH-

UaM yYacTKOB CTEHBI, PABHLIM C.
Beauuunn K039OdHUBEHTOB AKTHBHOIO H NAacCCHBHOTO GOKOBOro AaB-

JeHHs! TPYHTa onpefiesieTcss no ¢popMynam:

3

td=“at8’ 45.‘"7 ’



TAC

qu‘)
3,2tg? | 46°—— | — 0,4 ' < @, < 42%
L g ( 2 0,48, ecin 22° < @, < (115)
1 » P < 22°;
B, = 19.1— 327,6— (22,92 ¢ —0,8)?, (116)

3/1ech Qy — YroJ BHYTPEHHETo TPEeHHs IPYHTAa B PaJHaHaX.

AkTuBHOE M naccuBHOe GOKOBOE JaB/JeHHe IPYHTa 3aMeHAeTcs nef-
CTBHEM COCPELOTOUEHHBIX CHJ COOTBETCTBEHHO Paj M Puj, NMPHIOMEHHKX
B cepelHHAX y4acTKOB CTeHbI AJHHON C.

10. Onpenensitorcs 3navenus: (a;), npeacrasasiomse cobofi paccros-
HHSI, BBIDaXKeHHble B JIOJISAX € OT YCJIOBHOM 3a/Ie/IKH CTEHB! 0 TOUKH IpH-
JIOJKEHHS HEH3BECTHBIX CHJI M BHEILIHeHd HarpysKu.

11. 3gauenus P;; Pj; M?,; Qaj; Paj, Puj; aj; d,; A; sanucuBaoTcs

B Tab1. 5
12. llna onpenenennst Hewspectumix X; (j=1, 2, 3, .., [ 1+1; 1+2,
... {46) cocraBasercss cHCTeMa KAHOHHYECKHX YpaBHeHHA CMEIIaHHOTO

MeTO1a B COOTBeTCTBHH ¢ Tab.1. 6.
Kosdduunentol npu HeHaBecTHhIX §:; onpenensercs nmo ¢opmyJaM:

8¢y = Y4j ¥y + Ty + dyjviy (117)

npm i, j=1,2,3, .., 1,
3jech:

_ I, ecotn i + f;
"‘f_{x,, » i=;
fij, ecm 1 <@, )<kwmk+1<(i, j)<m,
Yu = [ 0 — B OCTaJIbHBIX CAy4asX;
1, ecmi=j(mpuni, f=m+1, m+2, ...,10,
V= { 0 — B OCTANBHBIX CJay4qasix;
o [ gua';’ (3aj-—-ai), eCTH a,>a,;
C”a?(3at-—aj), » a,<ag;
1, ecmn 1< (i, D<kummb+1<(, )<,
b= { — 1 — B oCTa bHHX ChydYasnx;
61y = Vi (118)
mpr i={+1,1+2nj=1,2,3, ...,1,
ecni=I14+1unl<j<k;
b, = fif{ » i=Il4+2nwkt+l<jsm;
0 — B OCTaJBHEIX CJy9asx;

8, =¥y (119)
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Ta6bauuga 5

3HayeHHA BHOEeKCa

Benwmist 1 21 3 k k+1 m m-+1 ‘ 4
P; P, P, P, |P. Pe | Pu |P. P 0 0
P; py Py Py | P. P, Py | P. P 0 0
M3 0 0 0 0 0 0 0 0 ML, (M| M
Q 0 0 0 0 0 0 0 0 | Qi 0
Paj Pay P Pas P, Pak | Py i P, Pum 0 0
Py Pp Ppa Pns P, Pat | Py pir | Pa Ppm 0 0
a, ay as az a ar Qg a am Ot a;
d; 0 0 0 0 0 0 0 0 dpyy | d d;
A; A he [ Aq A A | Mot A Am 0 0 0
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Tabauma 6

3Hat1emis§ 3uauenns HHAEKca f
HHaeKCa § i 9 | 3 ) o | k ‘ k41 l I m I m+1
I 611 613 l 613 ‘51 , alk 1 61, k41 [ 61 ' 6lm 61, m--1
2 Ba1 [ ‘ 8a3 S Oar } 6, rt1 8, %02 8, m+1
3 6.‘11 682 ' 633 ‘ 63 631: ' 63_ k-1 63 6-'iﬂl 63. m--1
i i
k 81 Ope l brs | O l Ser ‘ Seprr | Op l Sum l 6p, m41
k1 Opt1t | Opg1,2 | Optr, s f Opt1 Opt1, 2 ] Op 1, £+ i Op 41 ' Obt1, m ’ Op 1, m1
m 6ml amz ams 6m 6mk | ‘Sm, k41 l 6m Gm» m ' 6m,m+l
m 6m+1.1 6m+1,‘2 6m+1,3 6m+1 ’ 6m+1, k \ 6m-}-l, k41 l Gm-i-l [ 6m+1. m ! 6rn-}-l,m-1\-1
t n | b | b | & 81k 81k & | Oim 8, mt1
[+ 1 8 i3 | Bigre | Y3 | Gy 841,k 0 0 l 0 0




a IIpodoaxnenue Taba. 6
S — 3uauenue HHAeKCA |
mHRexca | S T - S k kvt | | m m+ 1
[+ 2 0 0 0 0 0 8ip2 ki1 | S 812 m 0
[+3 O30 | Oips ’ 81433 | Oiys 0136 0 Q 0 0
[4-4 0 0 0 0 0 8/t b1 8,4 8144, m 0
I+5 1 1 1 1 1 1 —1 —1 —1
[+ 6 a; a9 l ag I a ak 1 —a —a,, Im+1
IIpodosrxenue taba. 6
[ 3HayeHHA HHJeKCa ¢ Chobossie
FHAEKCA 1 | I BES 142 143 i | i+ | a4 e
1 ') ' 811 \ 1 0 I 0 l 1 a, 81p
9 8 ‘ 8y ’ ] 0 2 0 1 , a, 82p
3 5, | 8as ‘ 1 0 3 0 1 a 83,
| |-
b 5 { 8e { I 0 k 0 I o '




€9

k-1 ( Opsy Oprt, ¢ { 0 Opit, iota —I 1 k11, p
m 5, 8.1 0 5,,. I4 —1 —a,y, Smp
m- 1 8y Omt, 1 0 0 —1 1 Smi1, »
gt 8, 511 0 0 —1 —a 81y
{41 0 0 3k 0 0 0 0
142 0 0 0 3k —W 0 0 0
143 0 0 1 0 0 0 0
144 0 0 0 1 0 0 0
[+5 —1 —1 0 0 0 0 % P;
[+ 6 —a —ay 0 0 0 0 3 a;P;



mpei=1+3,1+4nj=1,2,3,...,1,

P fecmm i=143 81 <j<k

f‘i“{ s i=Il4+4nk+l<j<m
0 — B OCTaNILHEIX CJyYasix,

4

'q’fis

3nauenus fij u f;l onpeneasoTest no Taba. npua. 2 U 3 WIH BH-

yncasiores Ha DLUIBM no ¢opmynam, npuseieHusiM B npui. 1. Kosddn-
uvenTH 8:; (i=1,23, [+6; j=i+1, [+2, ..., [4+6) BuuHCASOTCS 110 HOP-
MyJaM:
npu j=1+41

5. — lLeemn Il i< kuni=1+41,

- {0——8 OCTa/NBHMIX CAy4asnx;
npu j=1+42

B l,eemm k41 <i<mui=1-+2,
0= {0 — B OCTAJIBHREIX CJlyuasx;

npe j=1-43
i,ecnn 1 <i <k
3, » i=Il+1;
8,y = 1, » i=1+3;
0 — B oCTalbHBIX CAyvasx;

m4-1—i,ecmk+1<i<m

3k—W,, y i=1-4+2;
8,;=11, o P14 4

0 — B OCTaJbHHIX CJAydYasX;

npe j=1-45
I, ecmn 1 1< k;
8,=3—1, » kt+l<i<]
0 — B oCTaJBHHX CJAy9qasx;
npa j=1-4+6

aj, ecan 1 <1 <k
={—a, » k+1<1<
0— B OCTaJNbHHX CJaydanx.

8,

SneMenTH 8;; MaTpHuM (npi i=I+5; I4+61 1</ l) suuACAAIOTCH
no dopMysam;
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lyecimi=1+5nl<j<k;
—1 » i=l45nk+l<gj<
ij ap » i=Il4+6unl<j<k;
—a; » i=l+6nk+1l<j<l.
Cpo6osiuble uideHb! ypaBHEHHIT ONpelelsioTcs CJAELYIOLM o6pa3oM.
13. Ing nepBoro 3Tanma CTPOHTEJBCTBA (pHC, 5a) IPYHT OTPHT

Ha Tay6HHYy Hi, onopw OTCYTCTBYOT. Bhiumcienne 8., ocyuiectsasercs
HO CJEAYIOUMM BHIPAKEHHAM

Ben O,ecmam+1<i<m4
p= B, + A+, e I<i<m, i=m+5 n i=m+6,

roe

(121)

m
—Ty P;mij,ecnul<i<m;
=1
n * k *
Ajp= ¥ P;— Y P,,ecmi=m+5;
i=k+1 j=t
m . k
Y Pla—3 P;ai, ec { =m-+ 6;
j=k+1 j=1
k
—ry Pj. ecan | < i < m;
I—":
m ko
A;= ¥ PI_EPP ecnu j=m -+ 5,
j=k+1 j=1
m LI
YN Pa — Y P.a, e i=m-+6;
k] i P PR
——FQSI}’ o, ecan 1 <i < m;
D= Qg.’ » i=m-+5;

() -
Qa’v a/ » 1 m + 6. .
[lpn onpenenenun Aj, BHauale NPHHHMAIOT B KauyecTBe Pl 3Havye-

mis P,. PeluB no.ayyenHylo cucteMy ypaBHeHHR u3 m+6 ypaBHeHHH,
NpOH3BOAST NPOBEPKY HAa BO3HMKHOBEHHE NPeJC/bHBIX 3HAYEHHA AaBJe:
HHSI TPYHTa MO YCIOBHIO

PI‘ €CJIH Paj < (P,-{—XJ) < PM;

P, = Paj » (Pj-f- Xj)<P.j; (122)

Pn’ » (PJ+X,)>PM.
3nec1i nps onpefeneHnn Po; (1<<j<<k) creayer nNpHHEMaTbh 3HaueHHe
Aa=1.
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Ecan cpean NOJyuYeHHBIX P’; He OKAXETCH 3HayeHHA, paBHHIX Paj

. L]
uau Prnj npu 1<<j<<m, Toraa Buiunc.ieHne P j Ha JaHHOM 3Tane CYuTa-

eTcs 3aKOHYEHHLIM, IOCJe Yero NepexoisiT K Onpele/eHHIO PaBHOAEHCT-
BYIOIHX GOKOBOro AaBJeHHs IpyHTa 1o paBeHCTBY (0):

p}”: Pi+X;. (123)

Ecau cpean P:-' OKaKyTCA 3HaueHHs, paBuble Pgj uau Prj, TOrAa
TIPOM3BOAMTCS TOBTOPHBIY pacyeT Mo onpejeleHnio HeM3BecTHHX Xj.

: L

14. HeuspecTHnle X; ¢ HHAEKCAMH j, IIPH KOTOPHIX 3HAYeHHA PJ.,

0Ka3aJuch PaBHBIMH Paj WK Pyj, NPHHHEMAIOTCS DaBHBIMH HymMo. Kpome
TOTO, W3 PACCMOTPEHHS MCKIIOYAIOTCH Hen3BecTHble Xj ¢ MHAEKCAMH j=
=m+1 ¥ j=m-+3 B ciayyae, ecJd OKa3biBalOTCS HCK/AIOYEHHBIMH BCe
X, c unjekcamu, JeAKaumHMH B HHTepBaje 1<Cj<Ck, a Takxe X; c uH-
HeKcaMu j=m+2 n j=m+4 B cayyae, €ClH OKaXYTCS HCK/IIOYEHHBIMH
BCe HeH3BecTHhle X, C HHIEKCAMH j, JIeX3IUHMH B HHTepBaJje
R+1<jim,

Iast noBTopHOrO pacuera opMHpyeTcs hOBas MaTpHHa KosggpHuH-
€HTOB ITyTeM HCKJIOueHHA M3 pPaHee CPOPMHPOBAHHOH MATPHILEL CTPOK H
¢TOI610B, HOMEePa KOTOPHIX PAaBHBl HHAEKCAM HCK/IIOYaeMbIX HEH3BECTHBIX.

15. Ilpu nOBTOPHOM BHIUKCHEHHH A.p B KauecTBe HArPy3KH Ha CTeH-

*
Ky NPHHMMAHOTCs 3HayeHHst P; , BbiyncieHHsle no yciosuo (a), ¢op-

myna (122). Janee pewaercs HOBas NOJAVYEHHAA cicTeMa co cBoGol-
HLIMH YIEHAMH

0, ecan l<i<sm+ 4
b ={x Saia T (124

Aip+Ai5+AiQ’ ecH 1<i<m, i = m-}+5 ® i=m+6,

16. TTocne onpexneieHiiss HEH3BECTHRIX NPOM3BOAHTCS BBHIYHCJEHHE P;

C HOBBIMH 3HaveHHAMH X; mo yeaosuio (a), dopmyna (122). Ecan noay-
* o

ueHHbE 3Hauenus P; He NPEBHIWAKT NPEACNbHHIX 3HAYCHHH naBieHHSA

*
IpyHTa, PaBEbIX Pa;, ua# Pn,, To BIUHCAeHHE P; Ha XaHHOM 9Tane CuH-
TAeTCs 32KOHYCHHHIM, H NEPEeXOART X ONPeNeseHMIO NepepacnpefeseHHo-
ro HaBleHHs [PYHTa P;l), onpexesnseMoro papeHcTBOM (6), dopmyna

(123). 3aTtem onpeleasioT H3ruGalOIHEe MOMEHTH le no ¢popmyae (128)

H nepepe3biBAIOLIHE CH/Ibl Q; no opmyne (129).

Ecan cHoBa mosiBATCs npejefbHble 3HAyeHHN AABJCHHS TPYHTA, TO
TIPOH3BOJANTCS AaJibHeHIINi nepecueT 3Hauewnit X; No TexX nop, moka Bce
L J

onpeae/seMble Ha A3aHHOM 3Tale 3HayeHHs Pf He CTaHyT MEHblIe npe-

JeJbHBIX 3HaueHuit faBaeduil rpyuTa Pa;, u Puyj.
17. Pacyer crenn assi BToporo artama (cM. puc. 5,6) CTpOHTENBLCT-
Ba — IPYHT OTpHT Ha rayGuHy H, ycTaHoBJeHa nepBas onopa.

Pacyer BeAercs Ha AONO.IHHTEJBbHOE AAaBJeHHE AP}Q). BbI3BAHHOE BHI-

€MKOH rpyHTa nepel CTeHKOH Ha ray6uny, HeoOXOAHMYIO NS YCTPONCT-
Ba BTOpPOro psiia Onop, Ha JONOJIHHTENbHOe OGOKOBOE jAaBJieHHE I'PYHTO-

BOIt BOJbI AP;-?'), Ha ONOpPHLIH MOMEHT M?, BbI3BAHHBIN HATAXEHHEM aH-

KepoB, ¥ Ha JefiCTBHe HATSXXeHHsi BTOPOTQ PAjJa aHKepOoB,
ITpu pacyete onpeaeasiorcs nexssecthole X;(1<<j<<I+6).
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18. 3neMex
™ §,, MATPHUBL CHCTEMH ONpefesfIoTCs PaBeHCTBAMH,

NPHBELEHHHIMHE B 1. |9
paBeHCTBOM:

th“{o, emlitic <i<l+4
Aip+ IP+ALQ+A v, O I<i<l, =145 ni=
rae
— T Z AP$-2) @, eCaK l<igli;
j=1
Bip= v AP® b i=1- 5
]—-1
z AP g, » =146,
1_-1
— I‘EI A?f’ o; » I<i<y
A‘3=4 __E Ap(?-) b = {5
j=1
_— EA—P}Q)a] s i=1]1+6;
j=1
—I‘Q(Q’ »l<i<t;
Qo= Qﬁ-) » i =15
QY a 5 =1 46;
ar .
-—M Oii' ecH ! i<k
r3 ,
AM;= ; MIOU, »R+YI<ig
0, eun i=1-+5;
~M‘} » i=1+6,
3]1€Ch:
6, = a";, ecnn a; > a;

(2¢zi — aj) a; ecyy a; -~ a;.

46,

. CBoGonHble WieHH ypaBHeHHit onpejesnTcs

(125)

19. Tlocne pewenns chcTeMb n onpefenenus Hemsmectux Xj (1<
< 1<I+6) BBIYHC/ISIOTCH 3HAUeHHS PaBHOJEHACTBYIOWUX KaBJICHHA [PYH-

2)
'raPi
s 1

M0 PaBEHCTBAM:
<j<sm

5*
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1 ! .
PN+ X, e P< (P4 X)) <P

P =1 Py, > (P X)) < Py (126)
Py (PP X) 5 Py
Mam-41<j<li
Xj, ecan,‘,’l,)=0an>0;
PO ={x,+QP, » QM +0u (X, +Y)> (127)
0 » X < 0 nau (X +Q“))

Hanpuelmini nepecuer MPOM3BOAUTCH NO aHANOTHM C PacCYeTOM Aaf
NepBOro 3Tana CTPOHTENbCTBA.

20. Pacyer cTeHB AJA TPeTbero 3Tama CTPOMTENbCTBA — (DHC. 53)
FPYHT OTPHT nepex CTeHKOi Ha rayOmHy i, HeoGXOAHWMYIO AJA yCTpDOH-
CTBA TPETHEro psaa onop.

Pacyer BeleTcs Ha JONONHHTENbHOe OOKOBOE JaBlleHHe TIpPYHTa,
BHI3BaHHOE BEIEMKON IpYHTa nepel CTEHKOH Ha TIJy6HHy, HeOGXOAHMYIO
ANfl YCTpOiicTBa 1peTbero psila ONoOp, Ha [AONOJHHTEJbHOE AaBjenye
l‘p)’HTOBOﬁ BOAbI, HA YCHJHA HATAXKCHHA TPEThEro pﬁu,a onop npH HX
3aKpenJieHHH, Ha ONOPHblE MOMEHTH MI' BbI3BaHHble HATAXEHHEM aH-
KepoB., Pacuer Bejercs aHAJOTHYHO H3JOXKEHHOMY AN BTOpPOro 3Tana
CIpPOHTEJbLCTBA.

Tlocae pacuera Ans NoOCNEAHEro 5Tana CTPOMTENLCTBA, KOTAA TPYHT
OTPBHIT Ha NPOCKTHYIO my6m{y H¢, NpOH3BOJUTCA pacuyeT CTeHHl Ha Ael-
CTBHE 3KCIIYaTAUHOHHOH HArpy3KH — BePTHKaJ/bHble cocraanmoume yCH-
JIH Ha OTIOpax OT Harpy3Ku Ha NepPeKPLITHS B Ha MOMEHTHI M, , BbI3BaH-

Hbie HArpy3KaMH Ha NepeKphITHA.
21. MaruGaiomye MOMEHTH H Nepepe3niBalolliye CHJBI ONpeRensiioTCs

no ¢opMynam:

N

j=k41
m {
3
+(E P nij E Pini])_}-l 2 V 4M?3i/'—
=k+1 I m+l
— L1 Qpyy 7][,'] ; (128)
m k
Q=l,l(2 Pje 3 P?e.)—f—(zP’e—
! Pt /_ 1 ;i = i~
— 2 P )—l.lQm_*_,e”, (129)
j=k+1
rae P7 — paBHOAeHCcTBYOLIHE OOKOBOro AaBJeHys TPyHTa Ha RaliioM
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3Tane pacueTa Ha y4YaCTKax CTEHKH C HOMepOM i(}'=l,2', 3,..,m) n ro-
PH30HTaNbHEIE COCTABJAIOUIME YCHIHA Ha onopax npH j=m+1, m+42,

Pl’ — paBHoAellcTBylOIHe GOKOBOro [aBJieHHS TPYHTOBOR BOAM Ha
NaHHOM 3Tane pacyera,
. ;=8> 0;

L7k —a, <0

a;,—a,, ecan a
{ 0 » a

1
Jl » ajzai;

8"’._[0 »a,<a,
i=1,2,3,... ,k,
ji=1,2,3, ... .,L

B. CTEHbI KPYFIbIE B NNAHE

3.19(3.7). Pacyer HeCylHX CTeH KPYIVIBIX B IJIAHE NOA3EMHBIX CO-
OPYHEHHH, YCTPaHBaeMbIX CNOCOGOM «CTeHA B IPYHTe», NOJKEH NPOH3-
BOJAMTbCA 10 MEePBOf IPynne npefenbHbiX COCTOSHHA KaK NMPOCTPAHCTBEH-
HbIX KOHCTPYKUHMH B COOTBETCTBHH C TPeGOBAHMAMH 1. 3.1 HacTosUero
PykoBoacTtea. Tlpn STOM pacuer CTeH NMO NPOYHOCTH AOJKEH NPOU3BO-
ANTBCSL C YYE€TOM BO3MO)XHOM HEPABHOMEPHOCTH GOKOBOrO JaBJEHHS
rPYHTa nO NEPUMETPY COOPYHeHHS, onpeAeaseMoii no ¢dopmyaam 14(6),
15 (7) nacrosuero PyxkoBoacTsa.

3.20(3.8). Jdna Hecymux CTeH KPYIVIBIX B INlaHe MOR3EMHBIX COOPY-
JEeHHH BOLONPOBOAHO-KAHAJH3ALUMOHHBIX CHCTEM NPH HAJAHYHH BEPTH-
KaJbHOR NeperopojKH, 3aje/aHHOA B AHHINE, PACYET MO NMPOYHOCTH OT
9KCNIYaTAUHOHHBIX HAFPy30K AOJXeH NPOH3BOJAUTLCA C YYETOM Harpy-
30K, NPeAycMOTpPEHHbIX B pa3n. 2 Hactommero PykoBoacrsa, a Takxe
NaBJeHHst BOADI, 3aANOJHSONIel OAHH OTCeK.

3.21. Pacuer oCHOBaHHA HECYIWIUX CTeH KPYIJBIX B IJIaHEe MOA3EMHBIX
COOpYXKeHHA 1O nepBofi ¥ BTOPOH rpynnav npefeibHBIX COCTORHHA CJe-
LyeT NPOH3BOAHTb B COOTBETCTBHH C TpeboBaHuaMu raaBa CHull
I1-15-74 «OcHOBuHHA 3aHHA M COOpPYKEHHIi».

3.22, Pacuer HeCyuyiX CTeH 10 NPOYHOCTH CNe/yeT NPOH3BOAHTD
€ y4YeTOM YNpYroro OTNOpa IPyHTa NpH HeBbITOAHefAWweM coyeTaHHH Ha-
TPY30K.

3.23. MeTtonuky pacuera, npusenennyio B nn. 3.24—3.36 Hacrosimero
PykOBOACTBa, MORYCKAETCA NPHMEHHATh JJIA COOTHOMIEHHS  TOJUIHHE
crenst (f) u cpenHero xuamerpa coopymxenus (D), naxoasmerocs B
npeaenax

1 t 1

et c—. 130
0 <D <o (130)

3.24. PacueTHbie BeJHUYMHHW H3rHGalOMHX MOMeHTOB M B CcTeHe Ha
ray6uHe 2 OT BHEIUHEro AABJEHHUS TPYHTA H BOAK CJACGAYET ONpeReasTb
no dopmyae

M= Mk (p; + pw) + 0,3 pul, (131)
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rae k — Ko3pHIHEHT HepaBHOMEPHOCTH JABJEHHS TPYHTa Ha CTEHY,
onpeneJaseMol no ¢opMy.ae

=Pr+Pr1+Pw+Pra+Prs+Pr4+‘7c+4n+4u
Pr+ Py

k »  (132)

3nech Pr, Pri, Pu, Pr2, Pra, Pras Ge, Gu, qu — DPACUETHHIC 3HAUCHHSK NaB-
JIeHH}, onpejgeisieMble B COOTBETCTBHH C YKasaHuaMu mmr. 2.3—2 32 na-
croaulero PykoBoacTsa;
M — GesapasmepHast BesHYHHa, onpefensieMast nmo rpadukam pmc. 8—10
B 3aBHCHMOCTH OT MOKasareAs ruGkoctu credn I, uucia WaPHHPOB no
ee nepHMeTpy n H Ko3$pdHUHEeHTa HEpaBHOMEPHOCTH JaBJEHHS R;
r — DajInyC OCEBOH JHHHH CTEHHI,

3.25. Beawumny nokasatens rubkoctn I ciefyeT onpeieAsitb no

dopmyae

Eor
r=0,261—, 133
261 (133)

rae E,— cpenHeBsBelleHHOe 3HaYeHHe MOAYJas JAedOPMalHH TpPYHTa;
E — monyab pedOpMauui MaTepHana CTEHbI,
{ — TOJILHHA CTEHHI.

3.26. Ilpu umcae waprnpos n > 12 peanynny M ciepyer onpene-
AsTh N0 rpaduky puc. 10 xak mas n = 12, IIpn aroM Beawuuna n
JLOJIXKHA YIOBJAETBOPATDL YCJIOBHSAM:

2n

<
arccos [1 — (pr + prs)/Eol
2n

n<
arccos [1 — (pr.¢ +prs)/Eo]

» €CHH Pr > Pr.6; (134)

» pr6 > Pr. (135)

3.27. PacueTHble 3HaUeHHSI CXKHMAKOIIUX ycuanfi N B creHax cuie-
AYeT ONpefesaTh o Popmyne

N= '—flpr + Pt gu +% (Pr1+ Prz+ Pra- Pra+ %’f‘Qn)] » (136)

TAC 7 Pr; Pws Gu; Priy Pr2; Prs; P4y Gc; Gu — OOO3HAYEHHS Te XKe, YTO
B dopmyaax (131) u (132).

[Ipumeuanus: 1. @opmyan (131)—(133) sanHcaw zas cay-
yag Pr == Pr.6. CCAA pr.e > pr, clefiyer B 3THX HOPMynax saMeHuTh
Pr Ha pr 6.

2. 3HaueHHs pr3, gn U g. B popmynax (132) — (136) cneayer BH-
YHCANATh NPH BeHYHHE NOJAPHOTO Yriaa o=7/2.

3. 3nauenns pro ¥ prs B dopmynaax (132), (136) cremyer npunu-
MaTh MaKCHMAaJbHBIMH H3 BeJHUYHH 3THX 3HayeHUH, AeACTBYIOLUIHX Ha
KOHTYpe CTeHHI.

3.28. CreHbl NMOJA3EMHLIX COOPYXKEHHIl BOJONPOBOAHO-KAHAMU3IALHOH-
HOrO Ha3HAYEHHS C BePTHKAJIBLHOH INEPErOpOAKOH, PACHOJIONKEHHON no
AHaMeTpPy H 3aJ€JaHHOH B AHHILE, CJEIYeT PAaCCYHTHIBATH HA Harpys3kH,
yKasaHuple B mr. 2.1—2.32, a TakkKe HAa HArpysky oOT BHYTPEHHErQ
IaBNeHHs] BOJRI IIPH 3alI0JIHEHHH BOLON OJHOIO OTCEKAa COOPYXKeHHS.
PacueTHele yCHJHS B CTeHax B 3TOM CJayuae ClefyeT OnpeneaTh B ce-
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YeHHH, PaclojgoXKeHHOM Ha raybuue 05 Hyx (H, — BhCOTa OT AHMIMA
A0 BepXa CTEHH),

3.29, [Ina coopyXeHH#A ¢ NneperopoiKamH, 3ajielaHHEIMH B JHHILE H
B CTEHBI, 3MIOPY H3THGAIOIIX MOMEHTOB CJIEAYyeT OflpelefsaTb MO PHC.
11, a, 6, 8.

[Tonoxenne «Hy/eBoii» TOYKH Ha 3MIOPe MOMEHTOB CJIEAYET HAXO-
JHTh 110 puc. 12.

qon
0068
0,064
2069
0056
0952
0048
4044
0040
8036
0032
0028

Puc. 8. KpuBbie 3aBHCHMOCTH
\\ BeauyuHs M or rubkoctn I
\\ Ang  kKoasua Ge3 mapuu-
0azs \ poB npum xosbpdHuuente ne-
0020 NN PABHOMEPHOCTH

2016 N\ —\\\ 1 — k=125 2—k=15 33—
2012 |— ANIANY k=2

Q008 N

0004 ~ ]

P/f \/J ST

77

003 T

0026
\

6on? A\

\.J
008 T

0014 AN

Puc. 9. Kpussie 3aBHCHMOCTH g0/ <
nemmm{? M or rubkocth v/ o
Koasua I' pas xoamua ¢ me-

CThIO ImapHupaMu npu kosd- 4006 \\\\
dHOHEHTe  HEPABHOMEDHOCTH

1 — k=125, 2—Fk=15 83— 0 P
2 o002

rw
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4,006 ] Puc. 10. KpuBme 3apHciMocT
peauuHHnt A or ruGxocru I
0005 AAS KoJbLa ¢ 12 mapuupamu
N npu xoshPHUHEHTEe HepaBHO-
ol J — MEPHOCTH
0004 N
4 — 1 —k=1,95; 2—k=15 J—
T~ | ] k=2
2
0003 s T S——
\ N |
~
0002 ™.
oot | P \
. ]
!

rmi

Beanunnn usrn6aolux MOMeHTOB B creHe B Toukax / B /] onpene-
Jaf101cA no popmyJe

M:Mrzp’”k. (137)

rae M — Geapaamepnas Be/HYHHE, onpefenseMas no rpadukam puc. 13;
Po — BHYTDEHHee JaBJjeHue BOAW Ha ray6une 0,5 Hy;

A — Ko3PdUUMEHT, YUMTHBAIOWMI BAMSHAE 3afe/KH NEPErOPOAKH B
AHHILE, H NPHHUMaeMblil no Tabj. 7 B 3aBHCHMOCTH OT OTHOUIEHHS BH-
coTn neperoponky (I) k ee wupune (b).

Tabauua 7

/b A 1/b A

2 1 0,70 0,60
1,5 0,95 0,60 0,50
1.2 0,90 0,50 0,40
! 0,80 0,40 0,30
0,9 0,75 0,30 0,15
0.8 0,67

[Npumeuanue Ilpy ApyroM YHucCJe APHHPOB, He YKA3aHHOM Ha
puc. 13, ennunna M onpeneasieTcs N0 HHTEPNOAIMH.

Hdns cTed coopyexufi, uMejouux OGonee veThipex IUAPHHPOB MO
TIEPHMETPY, 3MOPH H3rHGAIOIHX MOMEHTOB CAEAYET CTPOHTb B COOTBET-
CTBHH C 3MIOPOH, NpexcrasieHHofl Ha pHc. 11, 6.

TTonoXKHuTENbHEIMH CYHTAIOTCS MOMEHTH, PacTATHBAIOIIHE HApPYX-
HbIE BOJIOKHA CTEHHI,

3.30. BennunHa H3ru6aollero MOMEHTa B meperopoake (B MecTe ee
sanenkH) Mp paBHa yaBoeHHO BesIHUHHe MOMeHTa B Touke /I, onpene-
JeHHoro no ¢opmyae (137).

3.31. M3arn6aomui MoMeHT B CepPefHHe Npoaera Neperoponk, Aek-
CTBYIOUHA B FOPH3OHTAMBHON MJIOCKOCTH, CHENYeT HaXORHTHL 10 hopMmyse

Mup= 0,573 pyh — My, (138)
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rae r; pu; A — o6o3uauenus Te xe, uto B dpopmysae (137);
Mp — BeqMuHHa MOMEHTa B Neperopopke (B MecTe 3a/1€JKH).

3.32. HMarubalouine MOMEHTH B Neperopojixe, BO3HHKAKIHE OT THA-
POCTATHUECKOTO JaBJeHHs BOJAbl B BEPTHKAJbHOH IUJIOCKOCTH CiedyeT
onpeaessTh NO TabaHLaM, COCTABJEHHWM AJNA NpAMOYFOJbHHIX IJIACTH-
HOK B 3aBHCHMOCTH OT COOTHOILIEHHS CTOPOH M XapaKTepa OIHpaHHsA
Kpaes.

3.33. BesMuYHHW HOPMaJbHRIX DACTArHBAWIUKX YCHJAHA B CTeHe OT
HefICTBYS BHYTPEHRero AaBJieHHs BOIW (He3aBHCHMO OT YHc/3a LIApHH-
POB H NOKa3aTeJs FHGKOCTH CTeHH) CJeAyeT onpeaetsaTb no dopmyaam:
IJs CTeHR!, OrpaHHYHBAOLIeN OTCeX 3aNOMHEHHbI BOI0A

N = rpy; (139)

o o |I
/)
My oM, n /h
vir ! A
I ~ o I 1 ;
3 ' l
M, 0 M 0
ng A P
n Ji
8 |0
My My
Pue. 11. 3Amopwm Hrnbaomux mo-
; 9 MEHTOR B CTEHaX KPYrJHX B naaue
! I coopymenu#t
Mg
nr'n
p
80
60
40 2
Puc. 12. Tpaduk pas onpemexenus 2( !
NOJIOXKEHHE HYJACBON TOUKH Ha smope
MOMEHTOB JIJASNi CTEHM 0
! — 6e3 WapHUPOB; 2 — C qeTHPLMSA 2 4 6 8
WaPHRPAMH r1’

73



NI CTEHRH!, OTpaHHUYHBAlOlIel OTCEK, He 3amOJIHeHHHIT BOAOH
N=0,2rpg,, (140)
rae r 1 p, — o6o3HaueHHs Te Ke, uTo B dopmyae (137).

3.34. BesquuHHB HODMAaJbHBIX YCHAHE B INeperopoike OT AeACTBHs
THAPOCTATHYECKOro AaBJIEHHS BOJIBI, 3aNOJHAOWER OXHH OTCEK, cJelyeT
OnpeneasaTs no Gopmyae

N=0,012rp,. (141)

3.35. Beamunnn Marufalomyx MOMEHTOB B NEperopoike B TOYKAX
1IapHHPHOTO COEANHEHHs CO CTEHOH PaBHH HYJIO.

o) ¥

o I 17 T 1

0][4 12 :

n LT T

[ ’e

o T AT i ! "1t Pnc. 13, KpHBee 3aBHCHMOCTH BEJH-
098 /1 [r 1 | ynas M ot rubkocti I

0es / { @ — AR TOUKK cgnpﬁmeum cretm[?
0,04 neperoponKol; — O TOUKH

a0 ] [ ] | (cﬂ_ pHc. 11); 1 —creHa Ges mwapHH-
" I ] S S A O poB; 2 — CTeHa C YeThIPbMS UIAPHH-
4/ T ] Pams: 3 —cTeHa C WECTHIO MapHHpa-
046 — 1 MH; 4—cCTeHa C ABeHaAUATbIO LWap-
045 \ | 1_J HHpaMH

00 \?\ .

003 IS

o0 N

gor|— T 1

i | ’

{ Z M 4 § [ 7 4

r 1’

3.36(3.9). Pacver na ycrofiuuBocTh (POPMbLI CTEH KPYTIBIX B NJAaHE
COOpyxeHnit (MOHONHTHBIX W cOOPHBIX — B CJyYae IKECTKHX CTbIKOBBIX
COeaAHHEHUH) AOJIKEH NPOH3BONHMTLCH KAK OGONOYKH B COOTBETCTBHH C
tpeGoBaunsimu UHctpykunn CH 476-75.

3.37. ¥YcrofyHBoCTh GOPMH CTEH OOecnedyHBaeTCs NPH YCJIOBHH, YTO
BHeUIHee TOpH3OHTaJbHOE NABJICHHE He NpeBHIIaeT KPHTHYeCKOro [AaB-
JIeHHS!, KOTOpOe CJeAYeT ONpelesfATh Kak IJst 060JOUKH ¢ BepXHHM If
HHKHHM He3aKpemJieHHBMH KpasMH 1o ¢opmyne

¢ 8 0,369 E ¢ D+t \4
= —— | E(k2—1 , 142
=057 ) EW =+ i ) (4
rie D, t, Hy — cOOTBETCTBEHHO BHYTPEHHHII AHAMETD COOPYHKeHud,

TOJIIHEA H BHCOTA CTEHBHI;
E — Monyab ynpyroctu MatepHalia CTeHm!,
k — YHCHO BOJIH B NONEPEYHOM HANPABICHUH.

Jnast onpepenennsi pyp B popmyny (142) noacrasasiorcs mooue-
PenHo 3HaueHus k& or 2 n0 10, ¥ W3 NMOJYYeHHBIX 3HAYEHHH B KauecTse
KDHTHYECKO/1 HAarpy3KH NDHHHMAeTCs MHHHMaJIbHOE 3HaueHHe.

3.38(3.10). Mpn mapHUPHBIX CTHIKOBRX COEAHHEHHAX COOPHWIX 3Jje-
MEHTOB CT€H KPYIJbX B NJaHe COOPYXEHHA KPHTHYECKYI0 Harpyaky Ha
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1 M BBICOTB CTeHW ¢, TC/M, H3 YCJOBHSI YCTOAYHBOCTH CACLYET Omnpene-
JATb KaK AaA apku no ¢opmyae

2

q:E_J(-“—_l), (143)
8\ a?

rae £J — XecTKOCTb CTEHbI;

n=3,14;

r — pagnyc CpeiHHHON OCH apKH;

a — NOJOBHHA UEHTPaJAbHOro yriaa (B pajaMaHax), COOTBETCTBYIOUIEro

AJNTHHE LYTH apKH.

3.39(3.15). Pacuer YCTOAYHBOCTH NpPOTHB BCNJABITHA MOA3EMHBIX
COOpYXEeHHUit CO CTEHAMH, YCTPaHBaeMbiMH cnocoBoM e«CTeHa B TPYHTe»,
A0JKeH MPOH3BOAHTLCA B COOTBETCTBHH ¢ TpeGoBaHHAMH HMHCTpyKuHH
CH 476-75.

3.40. Ecaut mpoekTHpyeMOe COOpY#eHHe MOMKET OKa3aThCsl IIOX BO3-
AeficTBiieM THAPOCTATHYECKOTO Hamopa TPYHTOBLIX BOJ, CJ€AYeT Npo-
H3BOJHTb NPOBEPKY YCTOHYHBOCTH COOPYKERHS Ha BO3MOXHOE BCILIH-
THe 10 dopMmyJe

Ge+0,5Hut-+pgn
Yo Ha F

rae Ge— BeC CTPOHTEJbHBIX KOHCTPYKIMIT;

Hy — BHCOTa CTEHH OT JAHHINA N0 NOBEPXHOCTH FPYHTA,

U — BHEUIHHIT IEPUMETD COOPYKEeHHS;

T — YACJbHAs CHJa CONPOTHBJEHHs CABHICY TPyHTa 10 60KOBOA mo-
BEPXHOCTH CTEHHI;

Pa — Hecyluast ClIOCOGHOCTbh aHKepa AHHILA COOPYIKEHHS;

1 — YHCJIO aHKEPOB AHHUIA COOPYIKEHHS;

Yw — OO0BeMHbI BeC BOAH;

H, — ruppocTaTHYecKHit HANOp IPYHTOBHX BOJ HA YPOBHE IOJOIIBH
COOpYMeHHS;

F — nomags MOXOIUBH COOPYXKeHHsi II0 HapyXHOMY KOHTYPY.
Beanunna kosdduuuenta k& gomxHa Goitb He MeHee 1,25.

by = , (144)

IIPUMEP PACYETA

OnpenenuTh pacueTHHE YCHJHS AJA CTEHB KPYIJIOrO B IIaHE COOPY-
JKeHHs C IAPHHPHBIM COeAHKeHHeM MeXAY 3aXBaTKaMH.
Hcexodnbie dannebie
T'pyHTH — Cynech ¢ NeCYaHbIMH MPOCAOHKAMH.
Monyaps gebopmauun Ey=200 Krﬁ:M”.
O6beMunit Bec y=1,9 Tc/M3.
Koaddunuent nopucroct e=0,8.
Y aeapHblil Bec yacTHU ys=2,7 T¢/M3,
Pa3HOCTb OTMETOK NOBEPXHOCTH TPyHTAa OT YPOBHS TPYHTOBHX BOJI
hy = 2,56 M.
BricoTa coopy:KeHHSl, CUHTAs OT OTMETKH AHMIA Hc=14 M,
Paguyc oceBoil AHHH cTeHbl 7 = 8 M.
Tomuuua cren ¢ = 0,6 M.
Uncno 3aXBaTOK € MIAPHHPHBIM COellHEHHeM Ha CTHKe n = 10.
O61eMHBII Bec THKCOTPONHOTO pacTBopa vy = 1,067 tc/m3,

Bricota geiterBylomero cronfa 6eToHHOA cMecH Ay = 3 M.
Matepuaa cten — GeToH Mapxkun M 200 c Monyfem aedopmanun
Ecr=2-108 Tc/M2.
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O6beMubIil Bec GETOHHOM CMecH Yg = 2,3 Tc/M>.
YpoBeHh THKCOTPONHOrO PacTBOPa COBMAafdeT C YPOBHEM MOBEPXHOCTH
rpyHra hs =0
Onpedenenue pacuetnoix ycuaud PacyerT npousBoaMM AAS HHXKHETO
KOJbUeBOro mosica mupHHoit ] M. OnpefensieM noxasateab raGKocTH
cterisl no ¢popmydse (133):
2.10%.8,3

[=0,26] ———— —=3,6.10~2
2.108.0,6 3,6-10

OnpenensieM OCHOBHOE NaBJEHHe IPYyHTa Ha CTeHY Ha YPOBHe OJa IO
dopmyaam [5(2)] u (6):
s [2.7—1(14—2,5)
Pr = 140,6

OnpenensieM 3uauenne GOKOBOrO JaBJEHHS, Ha TOR e OTMETKE

BO3IIHKAIOLLEro B rPyHTe NPH 3aNOJHEHHH TPaHlen 6eTOHOM, no ¢op-
myne [7(3)]:

Pl =3(2,3 —1,06) + 1,06 (14—0)—1 (14 — 2,5) = 7 02 1c/m>.

41 ,9-2,5] 0,4 = 9,24 1c/m2.

Mockonsky pf>pf ¢, naivuefwnfi pacver BejeM na naBieHHe
Py = 9,24 Tc/m2.
OnpenessieM BEJHUHHY NOMOJHHTENLHONO HEPABHOMEPHOTO AaBJEHHS
TpynTa no dpopMyne {14(6)}:
Phy=0,25-9,25sin /2 = 2,32 1c/m3.

9 OnpenensieM BeNHUMHY THA-
pOCTaTHUECKOTr0 MaBJEHHS TPYH-

a) P o007 y TOBBIX BOA Io (opmyne (3):
0,0016 — 0,004 "
Py, = 1 (14 —2,5) = 11 rc/u?,
00012 0,003
Haxonum no dopmyae (132)
0,0008 0,002 3HayeHHe I0Ka3aTenst HePaBHO-
00004 0,001 MepHOCTH AaBJIEHHS B Ha CTeHy:
oo p_ 92423
x « 9,24 4 11
2} A
4 Jlns  BbIYHACTIEHHE  MAKCH-
A 400t MaJbHOTO 3HAayeHus uarnGarotie-
400 [ /] 5’;3,‘,’33 N\, ro MOMeHTa B CTeHe no ¢opMmy-
604 00025 \\ ge (131) nHeo6xommMmo onpene-
Q02 ' 3’335; IS JHTb Ge3pazvMepHYIo BeHUHHY M.
' G000 Tak Kak rpajukH Ha pHC.
0 00005 8—10 nocTpoenn ans 3HaveHHH
i : 0 J 6 ¢ 2 n=0; 6 12 H £=1,25; 1,5, 2,

CTPOHM BCNOMoOraTeJibHbIe rpadu-
Puc. 14. Tpaduk aas onpexencHus kH (puc. 14,a, 6, 8), Hcnosb3ys

kospdpuunenra M npu ero 3aBHCHMO- PHC 8—10 ans onpeaeje-
cTH OT k Ans: — P
a—ne0; 6—nm6: 6—n=]2: 2— HHa M npn anavennsx I =3,6X

nw=1,11 X10-3 u k=125; 1,51 2. anee
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ctpouM rpaduk puc. 14,2, HCnoAp3ysl 3HAYEHHS M, nafifennwe no
pHuc. 14,a—e nns 3Havenus k=1,11 u n=0; 6 u 12. _

INo rpaduky puc. 14, 2 naxonum aas n = 10 aHageHHs M = (,009.
Onpenensiem seanuury M no gpopmyse (131):

M =0,009-82[1,11(9,24 + 11) - 0,3-11] = 1,49 Tem.

Pacuetnoe 3HaueHHe CKHMAIOUIMX YCHJHA onpefenseM rno dopMyse
(136):
3,14
N=—8(9,24+ 11+ ——4—2,32) = 171 rc.

AHKEPBHI

3.41 (3.12). Pacuer aukepoB (BHAbI NPHUMEHSIEMbIX AHKEPOB NpUBE-
AeHn B ni. 4.55—4.62) nonkeH NMPOM3BOAMTHLCS MO NEPBOM rpymme npe-
AeNbEBIX COCTOAHHHA N0 NPOYHOCTH Ha pacyeTHbie YCHJHs (Q, HATAXKEHHS
aHKepoB B c00TBeTcTBMH c TpeGoBauusimu riaae CHull no npoektnposa-
HRI0O 6eTOHHBIX M KeNe300eTOHHLIX, a TaKxKe CTaJbHBIX KOHCTPYKLHii.

3.42 (3.13). Pacuer ocHOpauHii aHKEPOB AOJNeH NPOH3BORHTLCA NO
nepsoit rpynne npefeNbHbIX COCTOSIHHA B COOTBETCTBHH ¢ TPeGoBaHHAMH
rnag CHull no npoekTHpoBaHHIO OCHOBAHHH M CBAHHBIX (YHAMEHTOB,
a TaKXe ROMONHHTEJbHbIMH TPCGOBAHHAMH, H3JIOKeHHHIMH B nn. 3.44—
3.46 nacrosimero PykoBoacrsa.

3.43 (3.14). Hecymas cnoco6HOCTb OCHOBAHMAi AHKEPOB Onpeaens-
ercq:

JAs aHKEPHBIX YCTPOACTB W3 NJHT — CONPOTHBJEHHEM TPYHTA Mo
106080 NOBEPXHOCTH MJIHTHI;

ANS UHJAHHAPHYECKHX AHKEPOB C YUIHPEHHEM — CYMMOR COMpPOTHB-
JeHHfi TpyHTa OCHOBAHMA N0 A060BOM W GOKOBOI NOBEPXHOCTH.

Pacuernyio BeaHYMHY HecylleR cNOCOGHOCTH OCHOBaHHA aHKepOB
cllefyeT Ha3HAYATh 1OC]AE MPOBEAEHHA OMLITHBIX (HE MeHee TpeX) Ha-
TYPHBIX HCNLITAHHA aHKepOB.

3.44 Pacuer aHKepoB BK/IOWaeT ONpefeselie HX JJNHHH H HeCylued
CITOCOGHOCTH.

JanHa B Hak/JOH aHKepa onpejessioTCss H3 pacueTa Ha yCTORYH-
BOCTb BCEfi CHCTEMBI, COCTOSILEN M3 COOPYXEHHS, aHKepa H 3axXBaThlBae-

RS NN
i
o
Y Py
Puc. 15. T'paduk aas ompeae-
NEHHS AJAKHB 3a0eJKH AaHKe-
pOB, YREPKHBAIOIHX COODPY-

KEHHC OT BCNABLITHS
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MOTO HM TPYHTOBOTO MaccCiBa, T'paHHIa KOTOPOTO NPOXOXHT MNepex 3a-
JeNKOil aHkepa.

3.45. Pacyer ofiweil ycTOHYIBOCTH BCeA CHCTEMBI JOJMHKEH MPON3BO-
AUTBCA 1O METOAY KPYIVIOUHIMHIPHYECKIX HJAH NAOCKHX HOBEPXHOCTEH
CKOJIbXKeH .

3.46. [nsi oOecneueHiisi YCTONYIBOCTH COOPYIXEHHS OT BCNJLIBAHUSA
AJHHY aRKEePOB CIEAYeT HA3HAulTh H3 pacyera, YTOOH 3ajesiKa Haxo-
Ausach Ha paccTOsHHE He Menee 4 D or ycnoeuoit rpamnust AB
(puc. 15).

I'pannna AB onpeneasercst U3 YCJIOBHS YCTOHUHBOCTH NPOTHB BCIIILI-
BAHINA COOPYJKEHHA H NPHCOEJHHEHHOH K HeMy CJOS TPYHTa TOJUIHHOIL
Hy nop nefictBueM ycuius, B3BeUIHBAIOUIEr0 COOPYXEHHS (C ydueToM
Beca COODPYXKEeHHS, CHJ TPeHHH No GOKOBOH TNOBEPXHOCTH, HATPY3OK Ha
COOPYXKeHHe ¥ T. 1.).

3.47. [Ina npefBapHTeJibHBIX PACUETOB BEJNHUHHY PAaCYETHOI liecy-
ulelf CrIocOGHOCTH aHKEPOB 110 TPYHTY P caelyet onpenensth mo ¢op-
MyJaM:

a) RJ aHKEepOB C YIIHPeHIeM U UHIHHAPHYECKHX

P=akm[d, ¥ ¥ 1,40,25 (A" + Byh)] (D*—d2);  (145)
i=1

6) A MHDBEKIHOHHBIX
P=akm[DY [ 1;+0,25 (A" + Byn)] (D*—d2),  (146)
i=1

e £ — ko3 PHIHEHT OXHOPOAHOCTH IPYHTA, paBHbA 0,6;

m — ko3t HuHeHT YCHOBHH PpaboThl, 3aBHcAlled OT cnocoba NPOXOAKH
CKBaXHHBl H CHOCO0a BLIMOJHEHHS 34JeJKH aHKepa NPHHHMAeTcs II0
Tada. 8.

dr — AUAMEeTD TATH;

d¢ — NMaMEeTP CKBAXKIHB IDH YCTPORCTRE aHKEPA, M;

D — nuameTp YIUHPEHH WJIH YCJOBHOMl 30HBI HHBEKUHH BOKPYT TSITH
aHKepa, M (Q¥aMeTp YCJOBHOIl 30HBI HHBEKLHH MJIA IPeaBapHTENbHbIX
pacyeToB NpHRNMAETCA paBHBIM 3dc);

'} — HopMaTHBHOE COLPOTHBJIEHHe i{-CNOS TPYHTAa NO GOKOBOH NOBEpPX-
HOCTH, NpHHHMAaeMoe 1o taba. 9, Tc/m?;

!, — romuiHa {-ro CJA0s TpYHTa, CONpPHKacamowerocss c GOKOBOH mno-
BEPXHOCTBIO aHKepa, M;

A, B — 6e3pa3vephnie koaddHUHEHTH, MPHHHMAaeMble o Taba. 10 B 3a-
BMCHMOCTH OT HODMATHBHOIO 3HayeHHs yrja BHYTDEHHEro TPeHHs rpyH-
T4, NPIJIETAIONIET0 K NOBEPXHOCTH YIIMPEHUS 3a7e/KH;

c¥ — HOPMAaTHBHOE Y/leJIbHOe CueMJeHHe I'PYHTa B 30HEe 3alesKH, TC/MZ;
Y — 00beMHHIl BeC IPYHTA, T/M3;

I —rnyGHHA 3aJO0XKeHHS LeHTpa YIUHPEHHs OT IIOBEPXHOCTH FPyHTa, M.

Ta6bauya 8

3 HeHT m Aas
BujA aHkepoB H cnocoG Kospdpuuzen -
HX yCTpoiicTpa

neckoB cynecen CYCJIHHKOB THHH

HnbeKuuoHnbe 1 1 1 —
I{uaHHADHYECKHe, B TOM YHC- 0,6 0,5 0,5 0,5
Je ¢ YIIHpEeHHEM
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Tabanrua 9

HopmaTusnoe conpoTneaenne !, Tc/m?
MecyaHnIX TPYHTOB cPeAHefi RJIGTHOCTH
Cpenusas
rny6uHa KPYIHBIX,
pacrionoxe- cpenRHeft MeJIKHX NBLUTeBAThIX — — -
HEA cjos | KPYTHOCTH
rPYHTa, M
IJIHHHCTHX T'PYHTOB KOHCHCTEHUHH
0,2 08 | o4 | o5 06 | 07
[
1 3,5 2,3 2,5 1,2 0,5 0,2
2 42 3 2 1,7 0,7 0,3
3 4.8 3,5 2,5 2 0,8 0,4
4 53 3,8 2,7 2,2 0,9 0,5
5 5,6 4 2,9 2.4 1 0,6
7 6 4.3 3,2 2,5 1,1 0,7
10 6,5 4.6 3,4 2.6 1,2 0,8
15 7,2 5,1 3,8 2,8 1,4 1
20 7,9 5,6 41 3 1,6 1,2
25 8,6 6,1 4.4 3,2 1,8
30 9,3 6,6 4.7 3,4 2
35 10 7 5 3,6 2,2

INpumewannsa: 1. a9 njoTHBIX NeCYaHbIX TPYHTOB 3HAYEHHSA
f? yseanunsawotes na 30%.

2. Cpenuss ray6HHa 3a/oKeHHs pabouell YacTH aHKEpPOB [OJIXKHA
ObiTh He MeHee 15D aHkepa.

Ta6aunuma i0

HOpPMATHBHLIA YO BHYTPEHHErO Kosbounnent

TPEeHHA T'PYHTa B paGoyeft
30He, rpag l

>
&

-

gratwhy rnoo Woo

DO W OB 00D = B O~ —
DD et b
85 00 10 (© ~J U1 W GO o KD

-

(V%)

o
AN QOO N o
ORI =t — © 00~

- W
s p—
N

-

-

IIpumeyanue, [ay6HHa 3a/70XKeHHsa ULEHTpa YILIHPEHHA IJis
PLIXJIBIX ECKOB H IJIHH JOJ/KHA ObTh He MeHee 4D, A/l NJUIOTHBIX Tie-
CKOB — He MeHee 8D.
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3.48. Hdaa onpenmeseHHs: OKOHYATeJbHBIX Pa3MepOB aHKepOB Cjeayer
Npou3BEeCTH NMPOOHLIE MCNBITAHWS aHKEPOB B YCJOBHSIX IVIOUIAAKH CTDOH-
TeNLCTBA € UEJLIO OnpefeneHust (aKTHUeCKOH Hecymell cnocobrocTH Pa.

3.49. Pacuernas Hecywas cnocoGHOCTb aHKepa [0 TPYHTy P ompe-
nensiercst no gopmyae

P = P , (147)
ku
rae Ku — koadiuner HaaeHOCTH, IPUHUMAEMBA paBuuim 1,7.

CymMapHOe pacyeTHOe ycHIHe B ankepe Qu NOMKHO YAOBJETBOPATH

YCAOBHIO

Q=13Q, <P, (148)

rpe Qp — pacuyeTHas Harpyska Ha aHkep, OLpele/NeHHas M3 CTATHYECKO-
ro pacyera COOPYXKeHHs, 3aKPeIJIeHHOTO aHKepaMH, Mo nepBoi H BTOPOM
TPYyNIaM npejielbHEIX COCTOAHHA.

8.50. IMonepeurnoe ceuenune Tsru aHkepa (Fa) onpenensercs no ¢op-
MyJe

_
Ra

rae Ra — pacueTHoe CONPOTHRJIEHIE MaTepHaja TATH aHKepa, onpenene-
HO B COOTBETCTBMH C yKa3daHnaMu raasel CHuIT II-B.1-62*,

Fa , (149)

TPOTHBODPHJIBTPALIHOHHBIE 3ABECHI

3.51(3.16). das nporHBoGMALTPARHOHHKIX 3aBEC, YCTPAMBaEeMbiX
cnoco6OM «CTeHa B TPYHTE®, JOJNKHBI BHINOAHATLCS GUIBTPAHOHHBIE
pacyeTnl C LEabio:

060CHOBaHHS HanGoJiee PaLHOHAJLHBLIX M 3KOHOMHYHBIX pPa3MepoB
H KOHCTPYKLHJ 3aBeC H COODYMEHHH, COMPAraeMbIX ¢ 3aBeCAMH W 3aBH-
CALIHX OT NapameTpoB PHIBTPAUHOHHOIO NMOTOKA;

oGecneyeHHsl YCTOHYHBOCTH K QHALTPAUMOHHON NPOUHOCTH 3arec, a
TaKKe OTKOCOB H COOPYKEHHH, PACMOJOMEHHbIX B 30HE HX BJHSHHS.

Pacuer npoTHBOHALTPALHOHHBIX 3aBeC Ha CHJIOBLIE BO3ACACTBHA
8 CJyyagX HeoOXOAMMOCTH (HampHMmep, NMPH PACNOJOKEHHH 3aBECH Ha
0TKOCE) HOMIKEH BHINOMHATHCA B COOTBETCTBHH C TPEGOBAHUAMH, U3.10-
KeHHMMH B n. 3.1 HacTosuiero PykoBojacTBa AJS HECYIHX CTeH, YCTpau-
BaeMbIX CrIoco6oM «CTeHa B IpyHTE».

3.52(3.17). ®uasTpaRHOHHBIMH PacueTaMH, a B HeOOXOOHMBIX Cyyasx
IKCMEPHMEHTANLHLIMK Hccnenosaruamu (n. 3.53 nacrosuero PykoBopcr-
Ba) MAOJIKHB ONpPEXENATHCH CJAEAYIOUIHE MAPAMETPbl (HABTPALHOHHOTO
110TOKA:

OHABTPaLMOHHBIH PACXON;

HANOPH ¥ FPAafHEHTH HANOPA HA rPAHAX NPOTHBOGHALTPAKOHHBIX
3aBeC M PACMOJOXKEHHRIX B TPYHTE COOPyEHHH, a Takike HAa Xapaxrep-
HHIX yYacTKax ¢HIbTPAUHOHHOTO NOTOKA (MOXOWBA COOPYIKEHHH, Ha
KOHTAKTE PA3HOPOJAHBIX CNOCB TPYHTR, B MECTaX BLIXOAA TOTOKA B HUXK-
MR Obed WM ApeHa u JAp.) B 3ABHCHMOCTH OT TPeGOBAaHHM, MpexLAB-
JsieMbIX K NPOEKTHPYEMOMY COOPYIKEHHIO, CONPATaeMoMYy C NPOTHBOGHAL-
TpPanHOHHOIT 3aBeCOi;

MOJIOXKEHHE THe30OMEeTPHUECKOH MAH cBOGOAHOM mMoBepXHOCTH GHALT-
PAHOHHOTO MOTOKA (JENnPecCHOHHON NOBEPXHOCTH) y rpaHeli NPOTHBO-
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OHABTPAUHOHHONA 3aBECHl KAH PaclONOKEHHOro B rpyHTe cOOPYXeHHs,
a TaKkKe Ha XapaKTepHuIX yyacTKax o6aact ¢ujabTpauuK (Ha ysacrkax
NOBbIEHHOA (GUALTPAUKH, HA YYACTKAX CONPNMEHHS C APYTHMH cCOOpy-
HeHHSIMH H 1p.).

3.53(3.18). [ na npeasapuTenbibiXx GUNLTPALHOHHBIX PAcyeToB, 4 Tak-
XKe AN OKOHYATEJbHLIX (HILTPAUNOHHBIX PACYETOB NPH HECIOMHBIX T'HA-
POre0NOTHIECKHX YCNOBHAX NNOMARKK CTPOHTENBCTBA XONYCKACTCH MOMb-
30BATHCA MPHUGIHIKEHHLIMH COCO6AMH PeleHHs MJIOCKOHR HAH NPOCTpPaH-
CTBEHHOM 3aJa4 TEOPUH QHIBTPALHH.

fIpH CAOMHBIX THAPOTEONOTHYECKHX YCIOBHAX NAOMAJAKH CTPOMTENb-
CTBa, CJAOXKHON KOHCTPYKUHH COOPYIKEHHS, CONPATaeMoro ¢ NpoTHBOGHIbT-
PAUMOHHLIMH 3aBecaMu, mapaMerps! (PHIABTPAHOHHOrO NOTOKA CJaepyeT
onpeseNATb IKCNEPHMEHTANbHLIM NYTEM, HANPHMEP MO METORY 3NEKTPO-
ruapoauHamuueckix anaaorud (3rAA).

3.54, ITpubauikennple pacyers! caeayeT NPOU3BOAUTE AJIS YCIAOBHA
VCTAaHOBHBILErocs pexmMma (HAbTPAUMH C NPHBENEHHEM TPYHTOBOH TOJ-
IUH K OQHOPOLHOMY BOZOHOCHOMY CJIOI0 KOHEYHO! MOIIHOCTH C FODH3OH-
TaJILHEIM BOJOYIIOPOM,

3.55. K cxeme oqHOpOJHOro €105 CJAeAYyeT NEPEXOJHTH NyTeM BBeje-
HHA ODHBEJEHHOA MOLIHOCTH CJOH Mpp.

[TpHBEAERHYI0 MOUIHOCT CROS CJAEAYET ONPeReNaThb:

JJIsi MHOT'OC/IORHOM TOJIUH ¢ TOPH3OHTANBHEIM PACMOJ0MKEHHEM CJA0EB,
nepecekaeMof coBeplleHHOIt (MOMHOCTHIO mepecekaloumlefl mjaacT) BojpoHe-
npouunaemoh 3asecoft, no Gopmyne

E : k
Mnp = my 7:‘ , (150)

rhie M; ¥ £; — COOTBETCTBEHHO MOIIHOCTb U KO3(PQHUMEHT QUALTPALHH
OTAEJbHBIX CJIOEB;
k — pacueTHBIl KO3(DPHUHEHT (HALTPAUHH NPHBEIECHHOTO OAHODOZHOIO
cJI081.

Jast pByxcaofiHoit ToMmy ¢ BepXHHM Gosiee BOXONPOHHLUAEMBIM CJ0-
eM, riepeceKaeMbiM BOJOHENPOHKLUaeMOl 3aBecof, o dopmyne

k
Mpp = Mpepx + Myuxn kﬂmﬂ ' (151)
BEPX
TAE Mpepx, Raeps, Maumn, Raxmn — COOTBETCTBEHHO MOWIHOCTb H KO3 dH-
LUHeHT GHIBTPALHY BEPXHErO ¥ HHIKHErO CJIOEB.
3.56. PacueTHyi0 TOJUIHHY 3aBechl {p A1 MHOrOCAONHOR TOJUIH
cleayer onpeneaaTs no gopmysne

Mpp
th=1t 53—, 152
P Zm; (5)

rae { — daKTHueckas TOJLUIKHA 3aBECH.
Jas nByxcaofHoil TosMuM cllenyeTr npuuaTh fp="~.
3.57. llns opnOpogHOro cjosi GeCKOHEYHOR MOLIHOCTH clenyeT BBO-
NHTb MOIIHOCTL AKTBBHOH 30HH Makr, BLIUHCASeMOH no GopMyam:
Maxr=10 r (paanansuBl NOTOK),
Maxr=10r (paana.pHBi DOTOK),
rae b — moaywmpHHa BHpPaGOTKH;
r — paguyc BhIpaGOTKH.
Mpumeuanue I[lo xondurypauun B mnnane UALTPAUKOHHLIE
NOTOKH TOJPa3AENNIOTCA HAa ABAa BHIAA: MJIOCKHE (JHHHHM TOKA B MUJIaHe
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mapa/ieJbHbl) H pajHajbHble (JHHHH TOKA B MJaHe CXOJATCS HJAH PacXo-
RATCR MO npaMojunednbiM panuycam). [Ipu Gonee croxuok xoudurypa-
UHH NOTOK MOXeT ObITh NMOApPa3neex Ha JIEHTH TOKA ¢ Pa36HBKOR HX NpH
HeOOGXOQHMOCTH HA OTCeKH. PacueTsl no JIeHTaM TOKA HJAH HX OTCeKaM
B 3aBHCHMOCTH OT HX KOHQHrYpauHH BeAyTCHs 10 GOpMyJaM IUIOCKOTO
HJIH PafHaJbHOTO OTOKOB.

3.58. Ynenvubiit pacxon noroka (Ha | M ¢poHTa moToka) onpexens-
ercsi no opmyJie

k(H—h)
=" (183)
rie H — npe3oMeTpHUECKH HAnop WM TayGHHA MOTOKa Ra KOHType IH-
TaHHA, OTCYUTHIBAEMBIE OT NONOWBH CJON;

h — TO e, Ha KOHType CTOKa;
@ — noaxoe ¢GHALTPAUHOHHOE CONPOTHBJCHHE,

3.59. {nsi onpejesneHHsi NOJHOrO (GHILTPAUHOHHOTO CONPOTHBJEHHUS
©® ¢uapTPaUHORHBIA MOTOK CAeAYeT paspensaTb Ha ¢parMeHTH, QHIbTpPA-
IIHOHHblE CONPOTHBMEHHs KoTophix M; onpenensiorcs no taba. 11.

3.60. T'paHHUB! (PparMEHTOB NPHHHMAIOTCA NPHOIAKEHHO NO JHHUSM
PaBHHIX HaNOPOB (NPH MOCAELOBATEJIbHOM COefWHEeHHH HPArMEeHTOB) MM
fI0 JHHHSAIM TOKa (NpPH HapaieJbHOM COEAMHEHHH (pparMeHToB).

ITpu nmocnenoBaTe/bHOM COEIHHEHHH (ParMeHTOB pacXol B HHX
OCTaeTcst MOCTOAHHLIM (¢=const), a nosHoe PUIbTPaLHOHHOE CONPOTHB-
JleHHe PABHO CyMMe cONpOTHBAEHKH PparMeHTOR:

O = 30;. (154)

Ilpu napajselbHOM COeRUHEHHH (PparMEHTOB NOJNHHA yAeJbHbIN
pacxox g paBeH CyMMe pacXojo0B BO (parMeHTax:

9= 2qi, (155)

a noaxoe QUALTPAUHOHHOE COMPOTHUBJEHHE PABHO:

1
Q=——,
2 1
©;
3.61, PuabTpaLUOKHOE CONPOTHBJAEHHE 33BeCH B IUIOCKOM NOTOKe
clejyer onpeaensaTh no popmyJe

(156)

®, = s (157)
1—
= L

m t
In—+ —
Cyu Cy

k .
rae n==—;-——xoaq>(bﬂuﬂem OTHOCHTEJ/IbHOH NpOHHIaeMOcTH 3aBechl (ko,

k — ko3¢ puuneHTH GHUABTPALKM 3aBeCH H BOJOHOCHOIO CJ071);

t — TOJILIHHA 3aBeCH!;

Cr — BBICOTa PACNOJOMKEHHS HHIKHErO TOPUA 3aBeCH HaJ MOACTIHAOUIHM
BOZOYNOPOM,
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«9

Ta6numa 1t

Tun

Cxema

DopMys GHILTPALHOHHOIO CONPOTHBICHHUA K APYIHe pacyeTHHe

A3aBUCHMOCTH
1. Tlnockuit wanop- -'_~..l'—';‘:{18r O, — _l_ (1
- S| 1 =
HhIH TIITITTITY, m
b
®, = 0,44 npp — > 0,5; 2)
2. Tlnockufi BXOA- m
HOft (MJl  BBIXOX- 2 4m b
HOM HanopHHil) ©, = In oy mpr—~ < 0,5 (3)

{b — nosoBHHa WHPHEL BOXOEMa)

21

3. Tlnockuit Gesna- T - Dy = (4)
NOpHER 777777777 H+h

l

s 2 5

Al m nap
4. Tliocku#t BXOX- ST== ‘T H + h(0,44m +0.88 b +2ﬂ+ 1) )
Holt GeaHanopuuil gl
Ty (h — ray6uEa nOTOKa Ha KOHTYDE CTOKa)




Ipodoancenue raba. 11

Tan

GOopMYSIH QHALTPANHOHHOIO COMPOTHB/IEHHA K ADYrHe DACYETHNE
Cxema 3aBHCHMOCTH

5. Taocknk 6esua-
NOpHH#

[/ ] 1

% R o, — . (6)
| ST H—m + m

U A o M H —m)’ 14-0,44m

77 - 2l

b 2 4m
Mpy — < 0,5 Bmecro 0,44 noacraBasTs — In——;
m i nb

9 9 .\ 2 :
a= o n—m+ l/(k n) p (lp +nam)+H2, (7}

rae lp — pacyeTHas aaMHa nyTH GHJABTPAUMH C YYETOM BCeX (HJIBTPAUHOHHLIX COMPOTHBJE-
HHl, HanpHMep, IPH HANHYHA BXORHOro dparmeHTa 4 M 3aBeCH, Bpe3aHHOA B ¢parMeHt 5, Be-
JH4HHa [p COCTABHT:

H
=1+ T (@, + D)) 1

6 [lnockuit Hanop-
HO-6e3HanopHH

_ 21(H —h)
S OHm -—m2—h?

8




7. Pazunaapubiil Ha-
NOpHLIH

m
L:

®, — — In — 9)
m r

8. Pagnanbunit
BXOAHOR (HJAH BH-
XONHOW) HAMOPHBI

r
®,; = 0,44 npu 7} 0,5;

9 Paauanbumi 6es3-
HAMOpPHKI

a8

(10)
1,5
Op= | — ——1n 22 (1)
m r
L <05
npnm ,
[
2 R
Do = —t— I —~ (12)
H-+h r
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ITpodorxenue raba, 11

Cxema

Dopmynst ¢uABTPAUHOHBOIO COMPOTHRIGHNS W ApYyrHe pacueTHale

Tun 32BHCHMOCTH
10. Papnansumiit L
6e3HanopH it By = H—m . (13)
-+
2 (H — m)2
L rrrrsirr orin2 H—mE R L6 ttm
R r r

2rin—

r

4

r 1,5m
npH —; <C0,5 Bmecto 0,44 m noacrapasts m—rin

Q R
hp = 2 - —_
8 1/H k in 7 +-n, ” (19

{pelaeTcss METOAOM TOCJEAOBATENbHOrO NPUOMIKCHUN).
Ilpn cymmupoBarmu ¢parmenra 10 ¢ npyrumu ¢GparmMeHTaMmd B

dopmyne (14) X Bmpaxkenuio In npHéaBasiioTcs  CJjarae-

r-+nhyg

m;
mMue —— @;
r;

m
Tak, npu Bpe3ke 3aBech ciaeayeT npHbaBHTb . Dy
[}
npe mofasieHHu BXogHoro dparMenta 4 caeayer npubaBHTh
H-+m
———@;; npu xoGasiexny oBoix 3THX $PArMEHTOB CreayeT NpH-

2R

62BATb 06a BLIpAKEHRA.



3.62. OQuabTPauUHOHHOE CONMPOTHBJIEGHHe HeNMPOHHIaeMOR 3apeck
(Ro=0, n=0) crenyer onpeneasTs o HopmyJae

O, = m— 4+ (158)

Cy Cy

3.63. PuaAbLTPAUKOHHOE CONPOTHRIECHHE COBEPIICKHOR NMPOHULAEMOR
3aBecHl (cyp=0) BhuKcafercs no GopmyJe

¢
=—, 158,
©, m ( a)

3.64. B pagnanbHOM MOTOKe GHIBTPAUHOHHOE CONPOTHBJICHHE 3aBe-

Chl Onpeneasercs no ¢opmyJe
D, 1 7
(Dopa6 "—f( . _—)1 -, (158,6)

¢ m 'y

rne (Dg -—— conpoTHpJsieHHe 3aBeChl B IIIOCKOM INIOTOKE, onpeaeasemMoe no
dopmynam (157—158, a);
Ty 'y — PajHyCHl Bepxonoix M HH30BO¥H rpaHeil 3aBecH.

lel t—0 q)opan—) (Do .

3.65. ITpu pacuere ¢Hnbrpauuoﬂﬂoro CONPOTHBJIEHHA 33dBeCH B 6e3-
HaMOPHOM CJOE BMECTO MOIUHOCTH M CJAe/lyeT NPHHUMATL CPEJHION TJay-
H+h
6uny B
3.66. Hanop uau ray6una notoka h; (OTCUHTHIBEETCS OT MOACTHJIAIO-

ulero Bopoynopa — puc. 16) B J06OM ceYeHMH BOJOHOCHOTO CJOf, 3a
HCKJIIOYEHHEeM TFpaHeil 3aBechl, onpepensercs no Gopmysne

SO,

hi=h+ H—h) ==

(159)

rae @, —cymma GHIBTPAUHOHHLIX COMNDOTHBJAEHHA Yy4acTKa MOTOKa
HHX€ PacCMaTPHBAEMOro ceueHHss (0 KOHTYpa CTOKa).

3.67. ®opmyna (159) Moxker GBHITH npHMeHeHa AJAA JIOGOr0 cedeHHsd
BOZOHOCHOTFO CJIOSt IDH OTCYTCTBHH NPOTHBOQHIBTPALHOHHON 3aBeChl HJIH
NPH HaJIMYHM COBepINEHHOH BOAONPOHHUL2eMOM 3aBechl. IIpH HaiMuuH He-
copepiueHHOA (4acTHYHO mepeceKkaloliel BOAOHOCHBIR cJofi) 3aBecht Gop-
myaa (159) npuMeHmMa jAJs ceyeHHH, OTCTOSIIMX OT TpaHeil 3aBecH Ha
pacCTOSIHHe, NPeBHINalomee MNOJOBHHY MOLIHOCTH cJos. B dopmyne
(159) nMOMXKHBl YYHTHIBATBCA (PHILTPALHOHHbIE COMNDPOTHBJEHHS TOJLKO
Tex ()ParMEeHTOB, yepe3 KOTOPble MPOXOAHT JIHHHA TOKa, COLEpXaulas
TOYKY, B KOTOpPOil onpenensiercsi Hanop. IlosTomy, npu onpeneneHuu Ha-
MOPOB NO KPOBJE HAlNOPHOTO CAOS B CYyMMbl (HJIBTPALHOHHLIX COMNpO-
THBJEHHI (M B YHCJAUTENE, M B 3HAaMeHaTeNie) He JO/MKHLI BXOAUTbL COMPO-
THBJIEHHSI BXOJHOTO H BBIXOZHOTO $ParMeHTOoB

3.68. Hanopnl y rpaHeil HecoBepileHHOH 3aBectl Ha YPOBHE KPOBJIH
HAMOPHOro CJofl (MM MOJIOXKEeHHe JeNpecCHOHHOR KPHBOM B Ge3HanOpPHOM
€JI0€) ONpeneaoTCs no GopMynam:
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Puc. 16. O6o3Hauenus pazmepos obaactu buabTpanuu

& — B NJOCKOM NOTOKe; 6 -— B pafHajblioMm noToke, abed — smicpa Hanopos

#
| ‘}7 ]
.
12 L Tf"‘”
1" sl
! 7’
29 hea
0‘5 /);;70.7[‘
0 4 /Z’f*?m
06 A =081
L
03 v/ 1 Puc. 17. Tpadux pas ounpe-
o4 7, AcaeHust OHALTPAUHOHHOrO
23 - 4 COMPOTHBACHHS
%4au
01 y
R |
7 05 45 07 1 15
4
a
S
; m
09 ?zw
a8 =08
07 T 07,
06 // L #=a6
‘5;: )
w7/7 amii
03 %03
02 Jf
[U[ ] l I ] Puc. 18. Tpabux aas onpenae-
. v JACHHA AONONAHHUTEABHOTIO
8 02 o+ 05 88 ! 2 GHABTPAUWOHHOTO CONPOTHA-
fe neHus fy



nanop h, y sepxoeoli epanu 3ageco

hy=H—f ‘Z— (A9 NAOCKOro MOTOKa); (160)

7,
hy=H—f gk_: (418 paAMaNbHOroO NOTOKA), (161)

nanop hy y HU3080L 2paru 3asecot

ho=h+4 [y % (a9 MUIOCKOro MoToKa); (162)

1
hg = h+ f,q?:- (mns pagHanbHOrO MOTOKA); (163)

rae ro — pajuyc OCH 3aBeCH,
r — pajgHyC KOHTYpPa CTOKa;
fi, f: — dunpTpanHonHOe CONPOTHBMEHHE, ONpeAeasieMoe N0 rpaguky Ha
pHC. 17 B 3aBHCEMOCTH OT OTHOCHTEJLHOrO 3arayGJjeHHs 3aBecn (s/m)
H OTHOCHTENLHOTO yAaJjeHHs ee An60 OT KOHTypa nurtanus (I,/m pas na-
nopa h;), nu60 ot kouTypa croka (lo/m nas Hanopa hy).

3.69. Ilepenan Hamopos Ha 3aBece (neACTBYIOLMUA Ha 3aBecy HaTOp)
Ha ypPOBHE KPOBJIH CJIOS paBeH Pa3sHOCTH Hanopos Yy Bepxosoft (h) nu
Hi3080# (hg) rpaHel 3aBech H onpexensercs no popmynam:

AMh=H—h—(f1+[2) —Z— (as1s1 NJIOCKOTO NOTOKA); (164)

qrg

o (nas pagHaJbLHOTO MOTOKA) (165)

Ah=H —h—(fi+ /)

3.70. Hanopsl y rpaHeil HecOBepilieHHOR 3aBechl h; Ha FiyGHHe 2
OT KpOBJH cJosi onpefeasiorces no dopmynam (160)—(163) ¢ npuGas-
JeHHeM B HHX K COIPOTHBJIEHHIO .3 AOMOJHHTENLHOrO CONpPOTHBJEHHN
f:, oupepensiemoro no rpaguky Ha pHc. 18, B 3aBHCHMOCTH OT OTHOCH-
TEABHOTO 3arnyGaeHHA 3aBeCH (S/m) W OTHOCHTEAbHOR TIAyGHHEI pac-
cmatpuBaemoft ToukH (2/m). [IpH pacuere Hamopos B Ge3HanOpHOM cJoe
KA OnpeJesIeHHst CONMPOTHBACHHA fie v f: o rpapuHkam Ha puc 17
18 cienyer NpHHEMATE!

npu pacuere h; u hy; 8 nAOCKOM NOTOKe

2 s b, 22
m H+n' m o om Ry
npu pacuere hy u hy, 8 NAOCKOM NOTOKE
f T2 s R—ow 2 2
m—la—*‘h’ m_‘ hz ’ m_h”
npu pacdete h, u hy, 8 paduaseHom noToxe
L _ 2% R s Mm—ew oz 2
m  H+4n mom Ry " om m
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npu pacuere ke u hy; 8 paduasvhom noroKe
da 2w ot S Mp—cw

z 2
= n H —_—= ; _— =,
m  hy4+h m by m by
Pacuer Hanopos p 6e3HanopHOM CJI0€ NMPOBOXHTCA C INOCHeAOBATENb-
HBIM HpHﬁJIH}KeHHeM Ao HOJIy‘leHHH paBEHCTBa TNPHHATHIX H paccqu’rau-
HBIX BEJHYHH hy,1; UaH A ;.
3.71. I'paguenT Hanopa paseH PasHOCTH HANOPOB KA eAWHHLY AJHHBL
nyTH GHALTPpalHH:

3.72. IlonHuift pacxox GpUABTPAUUOHKOrO MOTOKA @ CAenyeT onpene-
naTb 10 Gopmyaam:

Q = ¢B " (zas nrockoro noToka);
Q = 2gar (» paluanbHoro »),

rne § — yAeAsHuA QHALTPALHOHHBIN PacXol Ha €RHHHLY AMHHBL KOHTY-
pa cTOKa, onpefensemslir no Taéa. 12;

B — mupuHa noToxa;

r — pafuycC KOHTypa CTOKa.

NPUMEPBI PACUETOB

NMpumep 1. TpeGyercs paccudrTaTh 3GEKTHBHOCTH NPOTHBOGHILT-
PauHOHHON 3aBECH B JBYXCJOHHOM OCHOBaHHH BOJAOHENPOHHLAEMOH IVIO-
THHBl C HCXOIHBIMH JaHHBLIMH, NMOKa3ayHMMK Ha puc. 19. Henponuuaemas
3apeca (kp=0) mepecekaer Bepxuufl c/10fi OCHOBAHMUSL.

.

Puc, 19

IpuBonuM ABYXCHORHYIO TOAUly K CXxeM€ OZHODORHOIO C/IOfA, onpe-
Jeasist no Gopmyae (151) ero npupenesdy MOLWHOCTD:

Mpp = 20 10%’)—3: 20,05 M.

TMoppasnensiem npubeseHHLt ONHOPOAHMEIA CJIOR Ha dbparmenTh:
INIOCKHA HanopHuiit mox mioThHofl (Ne 1), xoamoil (Ne 2) u BRXoanoh
(Ne 2). TTo ¢opmynam Taba. 11 onpenessiem HX QUILTPAUHOHHBIE COMPO-
THBJICHHSA:

250
@ === — 12 47- = 0,44,
' 790,05 AT @
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Ta6auna 12

XapakrepHcTHKa

Popmysna GHILTPANHOHHOIO pacxoAa

1. 3aBeca B OCHO-
BaHHH  BOJOHenNpo-
HHnaemoro ¢aTe-
T4 (maockuii mo-
TOK)

Ik~

[ 1
TI777777777F

o= k(H—h) (1)

t
D, + 20, + (Do“"_m_

2. IaotuHa W ocHo-
BaHHE HMEKT OAH-
HAKOBYIO BOJOIpO-
HALAeMOCTh  (mJoc-
KH# MOTOK)

B k (H —h) o
7= 2
O, + ®5+‘Do—m

3. BononponHuuae-
MOCTb NJIOTHHEI
60JiblIe BOJONPOHH-
1[aeMOCTH  OCHOBa-
HHA {nJjockuil no-
TOK)

dopmyna (2) ¢ HOACTaHOBKOH BenuuMH L, Ij, Iy, h, YMHOMKEHHHX
k

Ha OTHOIIEHHE —— (3)
1
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ITpodorserue Taba. 12

XapakTepHCTHKa Cxewma dopmysia GHALTPAUHOHHONO pacxoja
4. BoagonpoHuuae- l . 1 4
MOCTB INOTHHE , KK ®dopmyna (2) ¢ NoOACTEZHOBKOH: BMECTO hp»hpT , (4)
MEeHbLIE  BOAOMNPO- T =W H4+m H'+m ky (H+m
HHIdEMOCTH  OCHO- = =4 < 3 BMECTO 1—>»71 —— , BMECTO - =m+— (———).
BAHHU% (nnockun e @y r @ . EI k1 , 2 2 & 2
[IOTOK TIIIIIIIIIT 1
) rae H’=m-}-T(H-—-m)
5. 3aBeca B OCHO- L _ M — k)
BaHHH OJQHODOJHOI] 1 K<k = 1 1 (5)
3eMJSHON NJIOTHHBI =A% % D, + O + + 2
{(nnockuft MOTOK) § Lo t t
T D, + Qo — —— O3+ Dy — —————
= o1 e m . Hy+ hy
® J~u®|®: B dopmysan ¢GHIBTPAUHOHHBIX COMPOTHUBJEHHH NMPOM3BOAHTCS MOX-

CTJHOBKaA:

k
B conpoTHBJeHHe @D, BmecTo hp—ahp—;l- ;
H+h H—m)k
BMECTO + - m - L—-—)—l— ; BMECTO n-—->n—k— .

2k
s
B conporusJeHns Oy u Oy BMeCTO M —>-é— + ¢u;
Axh, s H—mk
2 2 2k ’
s (H—m) &y
2k

k1

D3 u Oy >

€ > Qg3 » Cy




L dopmyna 5 ¢ noacranoskofi BMecTo L

6 3aseca B ocHoO- 10 1L

BaUUK 2eMA8HOR /AN b

NNOTHHH €  SAIPOM | —L — L' =1 L— 1) —~ 6

(noCKWE MOTOK) IR LIS a b & ky ' ©
/

rie la — cpejHsAA TOJUIHHA sIApa

V__L—__,v
-4t tr g k(H—m)
7. KornoBad B Ha- I L ¢ q= p (7)
NOPHOM naacTte gt @i ®'e ®1 + m’ + mo . —
m

(n1ocKHA MOTOK)

€6



¥6

Ipodonscenue taba. 12

XapakTepHCTHKE

dopMyna GHILTPALHOHHOIO pacXoAa

8. Kornoean B 6e3- k(H—m)
fzanopﬂom mr:;cre o (8)
ILIOCKHKE OTOK Qs + O, —
5 + @ Htm
9. KornoBan B Ha- k(H—m)

nOpHOM J1acrTe
(pagHajbHBHIH  IO-
TOK)

= (9
D7 -+ Op -+ D pag

10. Kotaosan B
6e3HanopHoM 1Ja-
cte  (pamHaibHBIA
TIOTOK)

g——m) (10)
D10+ Dg pag

——



11. Kotnopan c
npoTHBOHIBTD 2~

IHOHHOM 3aBecoH
OrpaHHyYeHHoll 1po-
TAXEHHOCTH B IJja-
CTe C KPYIOBHIM
KOHTYPOM [IHT3HHSA

Kowmyp numanus
Jabeca

&

Xemnabon

1,37k (H?— h?)
-

rcosa

(n

Ig

12, Kotsosan <
NIPOTHBOYHABTp a-

IHOHHOH  3aBecoii
OrpaHHYEHHOH T1po-
TAXEHHOCTH B NJa-
CTe C JHHEeHHHM
KOHTYDOM TIHTaHHS

Ko#myp numanus

— ) —— ——
et —

Jabeca

Komnolaw

137k (H2—RY)

2

(12)
L

Ig— -+ 1—cosa
r



Paccunrtwsaem no dopmyae (153) c nopcranoskoft dopmyan (154)
y1eNbHBI PACXOA NOTOKA NPH OTCYTCTBHH 3aBeCHi:
100 (75 — 35)

= = 300 m2 )
9= 12,474 2.0.44 MH/cyT

[To ¢opmyane (158) onpepenseM ¢GHALTPAUHOHHOE CONPOTHBJACHHE
3aBeCHl:

20,05 0,5
O, = In ——> 4 —> — 15,08,
v =105 T 005

[To ¢opmysne (1) (rabn. 12) onpenensieM yhenbHLIA PacXOi MOTOKa
NPH HaJIHYHH 33BECHI:

100 (75 — 35
Qo = (75 ) 05 = 136 m%/cyT,
12,47 0,44 + 15,98— ——
,47+-2.0,44 415,98 20,05
300
T. € 3aBeca NaeT COKpAUIeHHe PACXOLa B o =2,2 pasa.

[na onpenenenns: Hamopa h, (y BepxoBOX FPaHu 3aBech Ha ypoBHe
KPOBJIH CJI0K) HAXOAMM BCIOMOTaTebHble BETHYIHbI

11 20
myp 20,05 myp 20,05

no rpacuky Ha pHc. 17 f1=0,5-+596—1=>5.46
ITo dopmyse (160) onpenensem:

136
= 75— — = 67,57 .
hy=75— 5,46 100 of M

B toM ke nopsake onpejensem wanop h, no dopmyne (162):

l 130
: _ ———6,49; f4=0,5+649—1=5,99;
Mnp 20,05

136
= — =43 14 M.
hy =35++5,99 100 B3N

Ilepenan Hamopos Ha 3apece Al Ha ypoBHe KpOBJH cjos (y noaouw-
Bbl NJIQTHHLI) COCTABHT.

Ah = hy —hg = 67,57 — 43,14 = 24,43 m.

Ias onpenenennsi HanopoB A, y HHXKHErO TOPUZ 3aBeCH 0NPH 2=
=s5=20 M HaXOQHM JOMOJHHUTENLHOE CONPOTHBAEHHE f. O dopMmysae Ka
puc. 18:

20,06

_— =299,
20,05 — 20

f:=0,5In



ITo popmysnam (160) u (162) (c npubaBnesnem B Hex f.) onpege-
JsieM Hanoph h;, (y BepXoBoii rpauu) u Mg, (y HH30BO# rpanu):

136
hj,= 75— (5,46 + 2,99) E(-) = 63,5 Mm;

136
hae = 35 + (5,99 + 2,99) 1 = 47,2m.

Ilepenan manopos Ha 3asece Ah; Ha ypOBHE ee HHIKHEro TOpHA CO-
CTaBHT:

Ahy =63,5—47,2=16,3m.

OrnpenensieM BeJHIUHH IPAaAHEHTOB HAmOpa:
cpeiHHil TPajiHeHT IO NOAOWBe NJOTHHH Ge3 3apecH

=2 _ o1
1950 '
TO Xe, HA BEPXOBOM YYacTKe C 3aBeCOH
75— 67,57
= —— - 0,062;
s 119,56 06
TO e, Ha HH3OBOM Yy44aCTKe
43,14 —35
= —=——"" _0,063;
Ju 130 '
rpazmem Ha 3aBece y NOAOIUBRI NJAOTHHH
24 43
Jo = —— — 48,86;
0,5
TO XKe, Y HUXHero 'ropua 3aBeCH
16,3
Js=—— = 32,6.
s 0,5 »

BeanuHHH rpajiHEHTOB MOTYT OBITb MCHOJb30BaHBI AJS  OLEHKH
GHALTPALHOHHOA NPOYHOCTH Tea 3aBeChl H KOHTAKTHPYIOIUMX C Hel
TPYHTOB.

Ilpumep 2. Tpebyercst paccunTath 5P deKTHBHOCTL COBEPLICHHOM NPO-
THBOQHIPTPALHOHHO] 3aBeChl B TeJle H OCHOBAHHH AaMGOHl, orpaxzaakowed
KaHaJ WHpHHOK 60 M. Kosd-

HIHEHTH (QHABTPauuH: AaM-
g)u—5 M/cq))l'r, oguosamm — r b=30n _ , 01

20 M/cyr, nporuBodu.IBTpPA- af-ﬂl = 0

UHOHHOMK 3aBechl — 0,01 M/cyT. { Bl ?‘7 S

Pasmepst  nokasaHsl  Ha i ol - Lo it SN

puc. 20. _E Ll o
Hast  pacwera ¢uabtpa- ]‘{ Nl @ 'H ® S

UHOHHMX  DPAacXOJOB JBYX- NEETE g - s

cI0HYI0 cHcTemy (Ram6a M R R &l

OCHOBAHHE) NPHBOAUM K CXe- TRTITIIITTITT 777 7T I

Me OfHOPOAHOro 6e3Hanop-

HOTO CJIOS. B COOTBETCTBHH C Puc. 20

7—270 97



yKa3aHuaAMH 1as cxemw 4 Taba. 12. [To atoil cxeme ocHoBaHHe ocTaert-
Ccs HeH3MEHHBIM, a BePTHKAJbHbBle pasMephl TeAa AaMOBl COKpallaloTcs
NPONOPIHOHAJBHRO OTHOWEHHIO KO3(duuueHTOB (uabTpaunu. Onpelens-
€M NpHBEJeHHLIE BeJHYHHBI:

. 5 20
=5 ——=195m" =3 —— == 19:
hy=5 -5 =128 ' =3—=12

5
H =104+ 5—=11,25m.
+ 20 ,26 M

[IpHBesiennyio cxeMy noapasjgenseM Ha ¢parMeHTH Ne 4 (mrockuft
GesHanopHelk Bxomuoft) # Ne 5 (miockuft GesHanopuufl)., Omnpenensiem
GHABTPAUHOHEHE CONPOTHBJEHHS STHX (parMeHTOB MO (PopMyJaM

Taba. 11: 0 o8 12.1 95
1,2
‘7 11,254 10 (04“0'“)88 +2-12+1) 0.75
1
= = 4.
s 11,25 — 10 n 10 2,2
122.1,252 20 -+ 0,44-10

2.20—
2-20
o ¢opmyane (n. 3.63) onpenersem GHALTPaHOHHOE CONPOTHBJAECHHE
saBecnl @y, KO3hPHUMEHT OTHOCHTENLHOH NPOHHILAEMOCTH KOTOPOR

0,01
= 5. 104
1= "2

0,5
Oy = ———— = 100,
® 7 10.5.-10—4
OnpegenseM BEAHYHHB YAEABHOrO (HALTPAUHOHHOIO Pacxoza:
6e3 aasecvt no popmyre (153)

20 (15— 10)
= 33 5Mm®feyT:
0751024 = SoAMlam
¢ sasecod no popmyase (2), Taba. 12
20 (15— 10)
== = 0 97 2 .
Qo 2.05 ’ M /CYT

0,75+ 2,24+ lOO——m

33,5
3aBeca COKpaIiaeT GUIbTPAUHOHHBIA PACXOR B 0.97 =34,6 pasa.

OnpegensieM BLICOTY BHICAUHBAHHA (bﬂnm-pauuormoro MOTOKAa Ha
HH30BOIl OTKOC AaM6ul no dbopmyae (6) Ta6a. 11 (nmpu 3TOM MCHOJb3yeM
He IPHBENEHHEIE pa3Mephl, a AefCTBHTEJIbHbLE)

Ges 3aBecH

5
hy —E‘E—S—IO-{—

N l/ B B2 o0+ 2R 0754 s 10-+15=2820;




¢ 3aBecoit

b= 223 10
o= 2810+
0,97 \? 2.0,97 15410
0974\ _2:0,97Fp , 19710 25 4 10/ + 152
+l/(203) 5o [20-+ 7T (0,754 100)+3:10] + 15 =
=0,05um,

T. e, 3aBeCa MpPAKTHYECKH MOJHOCTHIO JHKBHAMPYET BhicauMBaHKe QHALT-
PaUHOBROIC IOTOK& Ha HH30BON OTKOC 2aMOM.

R 7 =405m
P=Tb0M —
7 v
Z = - ~ <
ol e l HEOR HERCR
o (K25 - N
7 O AR S sy 7/ Lo ST OE

Puc. 2t

JIns OeHKH BeNMYHHB IPAaJHEHRTa Hanopa, AEHCTBYIOIIEro Ha 3aBecy,
maxoanM, yTo GuALTpauHOHHOE conpoTHBiAeHHe 3aBecH Oy=100 cocras-
100. 100%

100 40,75 + 2,24
HHA, T. €. Ha 3aBecy RefiCTBYET NpaKTHYECKH MOJIHAS Pa3HOCTh HanopoB

asier =97% oO6Wero $HHILTPANHOHHOIO CONPOTHBJE-

H~—~m=5 M. Torpa rpanyieHT Hamopa Ha 3aBece COCTaBHT: Jo = 05 10.
?

MNpumep 3. Hecyman crena B rpyHTe orpakaaer Kpyriui B NJjaHe
KOTJIOBaH, BCKPHBAIOUWIMA CBOMM JHOM HAanOPHWA BOJOHOCHHA cJoOf
(puc. 21). Crera TommuusoRt 0,5 M BuinonyeHa u3 Gerona, kKosddHuHEHT
¢dunpTpanun Kotoporo ko=1.10-3 M/cyr. [Io ychaoBHAM cTraTHyecKon
YCTORYHBOCTH CT€HAa JO/KHa GHTh SaraybieHa Ha $=10 M HuKe XHA
KOT/IcBaHa. TpeGyeTca ONnpeiensTs NPOTHBOGHUILTPAUHOHHYIO 3HPEKTHB-
HOCTb CTeHH (COKpaujeHHe NPHTOKa I'DYHTOBHIX BOZ B KOTJOBaH).

Onpezensem, pagnyc BIHAHHA KoTinoBana R mo ¢opmyne #3 Cnpa-
BOYHHKA THAPOTeO0JIora:

R=r+2H—hrV rH =40+2(30—15)125.30 = 860 u.

TNoapasnensieM 06aacTy QuAbTpauUuH Ha ¢parMedTnr Ne 7 (pannanb-
HHfi HanopHuA) ¥ Ne 8 (paRmampmuit BhixoAHOf) M OmpefesfieM HX
GRABTPAUHOHABIE COMPOTHBAEHHS 1O COOTBETCTBYIOIMEM ¢GopMyaam
Taga 11:

40 860
07 =—In—= 6,14;
20 40

O, = 0,44.
7* 99



OnperenseM ¢(HALTPaUHOHHOE CONPOTHBJEHHE CTEHH B TPYHTE 1O
dopMysaaM 1. 364 (npeuebperas AN CAydas HecoBepiUenHoN 3aBpecl ee
fIPOHHILaEMOCTBIO) :

15 0,5
O, = In — 4 = =1,2;
o=y 5 2

1,2 1 40,5
oopauz 40( ) =

OnpenessiemM NPHTOX K KOTJ0BaHy no ¢opmyae (. 3.72):

Ge3 creHs ¢ moacranosroi ¢opmyn (153) u (154)
__2.3,14.40-25 (30 — 15)
- 6,14+ 0,44

== 14 300 M3/cyT = 596 M?/u;

co cteHof ¢ noacranoBkofl ¢opMyan (9) ta6a. 3.8

0 _2:3,14-40-25 (30 — 15)
7 6,14-4+0,444 1,07

= 12 300 M3/cyT = 513 M3/,

TakuM 06pa3oM, CTeRa cOKpaulaeT HPHTOK K KOTAOBaHY AWML Ra
14%, 1. e. B npoTHBOHILTPALHOHHOM OTHOWEHHH CTEHA, He KOBeXCHHAs
70 BoaOynopa, Mano spdexTyunHa.

PaccmoTrpuM BapuaHT 3arnyGJeHust CTEHH X0 BoXoynopa. B sToM
cayuae QUILTPALMOHHOE COMPOTHBAeHHe CTeHH Mopap COCTaBUT (MO
dopMyae n. 3.64 ¢ noacranosxoit Mg no dpopmyne n. 3.63):

0,5-25 1), 40,5
Dopazy = 40(15_10_3'0’5 - ls)ln ~ 765.

40
TIpHTOK K KOTJIOBAHY, OTPaxKJeHHOMY COBEPIUEHHOI! CTEHOH, COCTABHT
no ¢opmyae (n. 3.72) ¢ moncraHoskoit dopmyan (9), Taba, 12:

_2-3,14-40-25 (30 — 15)
® ™ 6,144 0,441 765

= 122 M3/cyT = S M3y,

T. e, 3arayv6lieHHe CTeHb [0 BONOYNOpPa COKpallaeT MPUTOK K KOT-
soBany Goaee uem B 100 pas. IIpn npoexTupoOBaHHH 3TOT BapHAHT RO.-
¥eH ObITb COMOCTaBAEH MO0 TeXHHKO-3KOHOMHMUYCCKUM NOKA3aTeqsiM ¢ Apy-
THMH CPEACTBaMH OCVIICHHS, HaNpHMep BOAONOHUAKEHHEM.

3.73(3.19). Pacyer QHIbTPaWHOHHOH NPOYHOCTH MATEpHa]a 3amOJ-
HEHHA MPOTHBOGHILTPALHOKHOK 3aBechl (MPH 3aJlaHHOH TOJUIHHE 3aBe-
ChI) AOJIKEH NPOM3BOJHMTBCA C yueToM GUIbTPAUHOHHHWIX H aedopua-
THBHBIX CBOICTB BMemaromero rpynra. Ilpy aTom nomkHO cobnionaThest
ycnosHe

I<Iﬂ,

tne I — rpamueHT Hanopa Ha NPOTHBOOHILTPALHOHHOH 3aBece, onpexe-
JAneMblil QuUIBTPAUHOHHBIM PACUETOM;
Iy ~ ponycruMuft TPAAMEHT HANOPA, QNUpeReffeMblii JKCHepHUMEHTAJb-

HbIM NyTeM; IIPH OTCYTCTBHH TAKHX AAaHHBIX AONYyCKaeTCH OPHEHTHPOBOY-
Hble 3HayenHs (DO ONBITY NMpOBeLeHHMX PaloT) NpPHEHMaTh mo Taba. 13.
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Tabanuya 13

JonycTHMuRl rpajseBT Hanopa

Marteprann 3anoanenns Ip Ans coopyxennft

DPOTHBODHILTPAUHOEELHX 33BEC

TIOCTOSBHEIX ‘ BPEeMEHHHX
Beron 150 200
IanuoueMentHbId pacTBOp 100 150
KoMmopas rsmHa 30 50
3arnuHU3HPOBARK KT CPYHT 20 30

4. TPEBOBAHHA MO KOHCTPYHPOBAHHIO
HECYUIHE CTEHBI

4.1(4.1). CreHn coopykeHHR, ycTpaHBaeMble Cnoco6oM «CTeHa B
TPyHTe», AOMKHH PACNONATATHCH OT CYMIECTBYIOIIMX 3AaMMil WIK COOpY-
XKeHHl Ha PacCTORAHMH, PaBHOM:

B B
— — l
nan<2l>2, (166)

B P
mpn —— 2 1> Hig | 450 — = |, (167)

H 2
rie B — IAHHA 3axBaTKH, T. €. JAJHHA OJAHOBpPeMeHHO GeroHHpyemoro
yuyacTKka MOHOJNMTHOH CTEHBH HJIM OJHOBPEMEHHO MOHTHPYEMOIO yYacT-
Ka cGopHOA CTEHHI;
H — ray6una Tpasulen;
@1 — pacyeTHOe 3HaueHWe yrJa BHYTPEHHero rpexus rpyura. Ipu pasno-
POLHBIX HAMIACTOBAHUAX TIPYHTA NPHHHMAETCH CpeJHEeB3BeUIEHHOE 3HA"
uenne Q1.

4.2, IMpuBonumble ¢opMyas AR ONpefeNleRHst PACCTOSHHM, HA KO-
TOPHIX BO3MOXHO OTPLIBATh TPaHIIEH BOJH3H CYIIECTBYIOWMX 37 aHHA
HJIH COOPYXKEHRH, Aal0TCS KaK OPHEHTHPOBOYHLIE, NMO3BOASIOUIHE BLIGPATD
RJMHY 32XBaTKH B B 3aBHCHMOCTH OT TPefyeMOro paccTONHHA MO Npo-
eKTY.

Paccrosnne ot cTeHB! CTPOSILErocs MOA3EeMHOr0 COOPYHeHHT A0 CY-
1IIeCTBYIOIErO 3MaHKA NPH YCJIOBHH, YTO GyReT ofecrneueHa ycTORYHBOCTD
¢ynnaMeHTa 31aHHS H CTEHOK TPAHIUEH, 3aNOJHEHHLIX TI'JIHHHCTHIM pac-
TBOPOM, 3aBHCHT OT 1eJOro psaaa (akTOpoB, OCHOBHBIMH H3 KOTOPHIX
SBASIOTCSA: THAPOreONOTHUSCKHe YCJIOBMSA CTPONTENLCTRA, HaAHYHe HATPY-
30K Ha NMOBEPXHOCTH rPYHTA, Pa3Mepsl TPaHINed, AJHHA 3aXBATKH, Kaue-
CTBO TVIHHHCTOTO pacTBOpPa M NPHHATHIY cnmoco6 npou3BoncTBa pabor.

OnwIT CTPOHTEJNbCTBA 3a PYyGeKOM H Yy HacC MMOKasad, YTO BO3MOXKHO
YCTPaHBATh CTEHBl NON3EMHEX COOPYXeHHIi cnoco6oM «CTeHa B TPYHTE»
BOAH3H CYWECTBYOUIHX 3XaHHi Ha paccroanux 1,5—2 M. Haanuuwe Ha-
rPY3KH Ha MOBEPXHOCTH TPYHTZ BOGJH3W TpaHuled TpebyeT €e ydeTa NPH
pacuere YCTOHYHBOCTH CTEHOK TpaHILEH.

Ipu cTpOMTENBLCTBE NMOA3EMHBIX COOPYXKEHHIt HJH OrpaXaaninx
CTEH KOTJIOBAHOB BOJH3H CYWIECTBYIOLIMX 3MAHHA B 3aBHCHMOCTH OT
NPHHATOrO B NpPOEKTE DACCTOSHKUA OT TPAaHMIEH RO YyHAAMeHTA 3XaHuy,
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C/enyeT NPHHAMATh MMHMMaJbHYIO JUIMHY 32XBaTKHW, YBEAMUHMBATb NNOT-
HOCTb TJIHHHCTOI'0 PacTBOPa H PasHOCTb YPOBHel PacTBOpPa M IPYHTOBHIX
BoA. «CreHy B TpYHTe» CllelyeT YCTPauBATb B <«IMAXMATHOM HODPRAKE®
(OTPHBKY H 3amOJjiHeHHe TPaHIEH GETOHOM CJedyeT BECTH uepe3 OJAHY
saxBaTKy). KpoMme Toro, B HeKOTOpHX caynasix NpHMEHsSIeTCS XeCTKas
apmaTypa M3 ABYTaBPOBHIX 6aJIOK, BHCOTa KOTOPbIX MOJXKHA GHITb paB-
Ha IIHpHHe TpaHWleH. Basxku, ycTaHaBJHBaeMble B TPaHUIEIO, CO3AAIOT
ONOpPHKIE CTOHKH, YAEPHHBAIOIHE €€ CTEHKH.

af 4 8

,
3
o)
,
s
kS i

Q Puc. 22(1). KOHCTPYKTHBMLie

CXeMB CTEH NMOA3EMHHIX (nps-

LSS L MOYroAbHLIX B NJaHE) COOpY-
XeHHA

a — KOHCONbHAs CTeHa; 6 H
86— CTEHB! C OZHO- H MHOTO-
SIPYCHbIM KDeIJIeHHEeM pacnop-
KaMH; 2 ¥ 0 — CTeHhl C ORHO-
H MHOTOSPYCHHIM KpenJeHHeM
aHKepaMH; I— cTeHa; 2 — pac-
nopka; J-— akkep; 4 — ypo-
BEHb 3EMJH

S T

B nmaneneliieM, KOrAa cTeHbl MOA3EMHLIX COODYIKEHHH BO3BeJEHH H
NpPOH3BOAHTCA BbieMKa TIPYHTAa BHYTPH OTpPaKACHHsl 3a CTEHKOIl, HX
YCTOMUHBOCTb OBECNEYHBAETCS 32 CYET OOGIIEH3BECTHbIX KOHCTPYKTHBHHX
peweHHt (pPacHOpKH, aHKEPH H Ap.).

4.3(4.2). KoHCTPYKTHBHbBIE CXEMB! CTEH NOA3EMHBIX COOPYIKEHHN Bhl-
6HpalOTCH B 3aBHCHMOCTH OT Pa3MEPOB COOpPYXKeHHH, HX KOH(QHrypauHu
B N1aHe, XapaKkTepa H BEJAHYMH PACUETHBHIX HArpy3oK, reOJOrHYeCKHX M
THAPOTe0IOTHYECKHX YCNOBHH IUIOWAAKH CTPOUTEABCTBA H APYrux ¢ax-
TOpoB. KOHCTPYKTHBHBIE CXeMB CTEH NPAMOYTOALHLIX B NJaHE NOA3eM-
HBIX COOPYXKEeHHA NMpHBedeHnl Ha puc. 22(1).

4.4(4.3). B cnyuae, ecqH yCTOMYHBOCTb CTEH COOPYKEHHS He oGecre-
YHBAETCA 3a/JeNKOH HX B FPYHT, MOJMKHB NPHMEHSITHCA PACHOPHBIE MJM
aHKepPHbIE KOHCTPYKUHH.

Ilpn paccTosHMH MeXAy napaJielbHLIMH HECYIIHMH CTEHAMH MNOX-
3eMHLIX COOPYXEeHH X0 15 M YCTOAYHBOCTbL CTeH AO0JKHA 06ecneyuBaTh-
csl, KaKk NpaBHJ0, NPHMEHEHHEM DACTIOPHBIX KOHCTPYKUHA, yCTaHaBAHBae-
MbIX MEMJAY CTeHaMH, HJH KOHCTPYKUHH NOCTOAHHBLIX MEXAYITaXHBIX
NepeKpPLITHN.

B cnyuae Orpa)ueHHs HECYUIHMH CTEHaMH KOTJOBaHOB GoubuIMX
pa3MepoB, NMPH KOTOPbIX 3aTPYAHHTEJNbHA YCTAHOBKA PACMOPHBIX KOHCT-
PYKUMA, Aas obecneuyeHHs YCTOHUHBOCTH CTeH CJelyeT NPelycMaTPHBaTh
COOTBETCTBYIOLIHE aHKEPHI.

4.5. Paamepn! 3aray6JeHHBIX IOMelleHHl, OTMeTKa MX nosa (xHHma),
pPacnoJoKeHHe NePEeropoioK H NMPOMEXYTOYHHX TePEKPHITHA JOIKHH
NPHHHEMATLCH B COOTBETCTBAM C 3afaHHEM Ha NPOEKTHPOBAaHHe.
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YeroftuHBOCTL HECYMHX CTeH OGecreyHBaeTcst NPHMEHEHHeM Pacnop-
HBIX KOHCTPYKIIMA, Xe/1e300eTORHLIX NOscOB X aHkepoB. IIpHMeHenne xe-
JIe300€TOHHEIX NOSCOB BO3MOXHO NpH KPYIJOH B IJade (opme NMOA3EM-
HOro coopyxenns (puc. 23).

4.6. Ilonsemnnie cOOpyXeHHS, yCTpaWBaeMule CIOCOG0M «CTeHa B
rpyHTe» ¥ COCTOSIIME U3 NAPAJJeNbHHX CTEHOK, MOTYT GHIThb B BHJE:

CBOOOZHOCTOSIHX CTEHOK C 3aJleIKOA HKHIKHeA YacTH CTEHKH B
rpyHTe [KOHCOJbHBIE CTeHKH, cM. puc. 22,a (1)];

al d)

Puc. 23. Ycrpoficteo xee306eToH-
HBIX PacnopHBLIX NOACOB

a, 6, 8, 2-— NOCNEAOBATEIBHOCTH NPO-

u3Bopcrea pabor; ! — xene3obeToH-

Hble 0OfiCa; 2 — AHHUINE COOPYKEHHA;
3 —creHa B TDYHTE

CTEHOK ¢ 3aJeJKON HHXXHER JacTH B IDYHTE M Pacnopkofl CBepXy
(cM. pHe. 22, 6);

CTEHOK ¢ MHOrOIPYCHHIM KpPeIJICHHEM HX paclopKaMH II0 BHCOTE ¢
3afenKofl HMXHeH uacTH cTeHm B rpyate [cm. puc. 22,8 (1)];

CTEHOK ¢ KpelJeHHeM B BepXHell yacTH aHKepaMH C 3aJeJKOH HHXK-
Heil 4acTH CTeHL! B rpyHTe [cM. pHe. 22,2 (1)];

CTEHOK C MHOTOSIPYCHBIM KpenjieHWeM aHKepaMH C 3afeJKOR HHxHel
YaCTH CTeHB! B TpyHTe [cM. puc. 22, 8 (1)].

4.7. Kondurypallis coopyXeHHsl B INIaHe ONPeJessieTcsl ero HasHa
geHueM. [lapansenbuble cTeHsl (OGLIYHO NPSMOJHHERHLIE) NPHMEHSIOTCA
npy BO3BeJEHHH TPAHCMOPTHBIX TOHHeJell, MNOA3EMHBX rapaxed mox
yaHuaMH H GyJbBapaMH H ADYTHX COOPYMeHH, Ile HeOGXOAHMB COOopY-
JeHHA NPSAMOYTOJbHHE B IVIaHe.

Hacocupie cTanupn pa3nuuHOro HasHaYeHHf, KaK MPaBUJIO, NPOEK-
THPYIOTCS KpPYIVIOrO OYepTaHHS B NJaHe.

OTH COOpYXXEeHHS CJeAYyeT BLIIOMHATL B BHAE CTEHOK ¢ 3ajgenxoft
HHXKHell 4acTH B TpYHTE C OJHOAPYCHHIM HJH MHOTOSIDYCHHIM KDeNnJIEHueM
B BepXHedl 4aCTH B BMIe JKeJe306eTOHHHIX MosicoB (cM. puc. 23).

4.8. CreHbl COOPYKEHHA MM OrparKAaiolHe KOTJAOBAaHH, HMEIOUIHE
KPHBOJHHERHYIO KOHQHIypauHio HJIH GOPMY MHOrOYroJbHHKa, KaKk npa-
BHJIO, YCTPaHBAIOTCA C 3a/leIKOA HHMKHeH YacTH CTE€HH B IPYHT H OJXHO-
SIDYCHRIM HJIM MHOTOSIDYCHBIM KpemJIeHHEM CTeH MO BLICOTE AHKEpaMH.

Paccrosnns Mexnay pacnopkaMu MJIH aHKePaMH IO BHICOTE H MO
TOPH30OHTAH ONPeAeNRIOTCA PaciyeTomM.
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4.9(44). I'ny6una 3anoxenns (Becota) A cTeH B rpyHre [pauc.
24(2)] wna3Havaercs HCXOAA M3 FMAPOTEONOTHYECKHX VYCAGBH{ CTPOU-
TebHOR NMROWAAKH, MPHHATOH KOHCTPYKUMH CTEH, TEXHOJOTHH NPOH3BOJ-
CTBa paboT N0 HX BO3BENEHMIO C YYETOM TEXHHKO-IKOHOMHYECKOTO CpaB-
HEHHS1 BO3MOIKHBIX BaPHAHTOR,

a/ d/ Puc. 24(2). KOHCIPYKTHBHBIE CXEMK

/ﬁ @ NOR3eMHBIX COOpYMEHHA
T 3 a ~— rny6HHa 3aNlloXKeHH: creHnw (H)
a NPHHATA TO PACYETHHIM JaHHHM B

3aBHCHMOCTH OT leﬁﬂﬂbl 3aNI0XKEeHHS
BOJNOYNOPHOro CJAOS rpyura; 6 — ray-
6HHa 3a/0XeHHA cTeHW (/) npuHs-
;,a TOJNBKO 110 PACYETHHIM MAHHBIM;

o — TayOHHa TNOA3EMHOrO COODYXe-

g r‘ > HHuA; [ — ypoBeHb 3eMJH, 2 — CTeHL
7% / COOPYMeHHH; 3 — NHHULE, 4 — BOJO-
- HOCHBIA cyoff rpyHra; § — Bojoynop-

HBIt CJIOl rpyHTaA

N

4.10. Tlpr npoeKTHPOBaHHA TIyGHHBEI 3a/0MKEHHS CTEHb B TPyHTe
B 3aBHCHMOCTH OT THAPOre0JIOrHUECKHX YCJOBHA CTPOHTEJbLHOM IJIOMagKH
Heo6X0AHMO paccMaTpHBATh ABa CAy4as:

1. Tlpu pacnosoxeHHN MOA3EMHOIO COOPYXeHHS B BOJOHACHIUIEHHHIX
H CyXHX rpyHTax, rayOHHa 3anoxenus cress I [(puc. 24, 6 (2)] ompe-
HeNAeTCs II0 CTATHYECKOMY pacuyerTy KOHCTPYKUHH IOA3EMHOr0 cCOOpy-
KEHHs,

2. Ilpu pacrionoMeRHH NON3EMEOr0 COOPYHeHHsT B BOZOHACHIIEHHBIX
TPYHTAX ¥ OJM3KOM PACNONOKEHHH BOAOYMOPHOrO ClOS  TPyHTa
[prc. 24,a (2)] ray6HHA 3a/0:KEeHHH CTEHH ONPERENACTCA CTraTHde-
CKHM DPacyeTOM KOHCTPYKI{HH C YCJOBHEM BO3MOMHOCTH e€e 3aJelKH B
BONIOYNODHBIH CJIOR IPYHTa C LeJblo ObecneueHHs NPOM3BOJACTBA paboT
no paspaGoTKe rPYHTA B COOPYXKeHHH 0e3 NPHMEeHeHHs BOJOOT/AHMBA HJIH
BOJAONOHIKEeHHA. 1Ipn 3arayOJeHHH HH3a CTEHH B BOAOYNOPHMA TIpyHT
PEKOMERAYETCH NPHHHMATh BEJIHUHHY 3aReJKH:

B CKaJbHLIX rpyHTax — 0,5—1 M;
B IVIOTHHIX [JIHHAX, Meprejie — 0,5—1 M;
B CYTVIHHKAX NJacTHYRBX — 1—1,b M.

4.11(4.5). JuHma nog3eMHbIX COOPYMKEHHI, CTEHH! KOTOPHIX YCTpPaH-
BAlOTCA CNOCOGOM «CTEHA B IPYHTE®, ROJIKHLI BHIMOJHATHCH aHAJOTHYHO
AHHLIAM OWYCKHbIX KOMOAUEB, PYKOBOACTBYSACH IPH 3TOM TpeGOBaHHAMH
«HHCTPYKUMN NO MPOEKTHPOBAHMIO OMYCKHBIX KOAOAUER, MOrpyMaeMuiX
B THKCOTPOMNHOI pyGanikes.

4.12. CreHnl rnoOm3eMHBIX COOpPYXeHuN, yCTpaHBaeMele crmocoGom
«CT€Ha B IPyHTe», NOJIXKHBH, KaK NPaBHIO, 3a/e/bBaThCA B BOAOYNOPHbIK
caoit rpyHTa. B 3ToMm cayuae npu pacuere AHHIUA He YYHUTHIBAIOTCH CHJIAL
FHAPOCTATHUECKOrO [aBJEHHA IPYHTOBHIX BOX, HO NOJMKEH OLlTh BHINOJ-
HeH IJIaCTOBHIA APeHaX C NePHOIHYECKOA OTKAYKOM BOADI.

Ecan cTeHbl 8 rpyHTe He KOBOASTCH MO BOJAOYNOPA, MK YAEPKAHHA
COOPYXEHHA OT BCIJBLITHS PEKOMEHAYETCH NPOEKTHPOBAThL AHHMILE C aH-
KEPOBKOR BEPTHKAJNbHBIMY BHKEPaMH.

4.13. Heuwa noA3eMHHX COOPYXeHHA BHMOJHAEMHX CHOCOGOM
«CTe€Ha B rpyHTe» CAeXYeT, KaK NPaBHJIO, BHHIONHATE MOHOJHTHLIMH, Xe-
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N1e300eTONHHMH C NPEXBAPHTEJbLHEIM BHPABHHBAHHEM XHA KOTJOBAaHAa H
YCTPOACTBOM APEHANHOTO CJOSI.

B MOHONMTHOM XeJie306eTORHOM JHHIE PEKOMEHAyeTcA MpeaycMar-
PHBATL «CTAaKaHH» AJNs YCTAaHOBKH KOJIOHH M apMaTypPHHE BHINYCKM HJH
3aKJafHBe NETaNH ANMA KPEIVIGHHA BHYTPEHHHX Meperoponok.

Jina c6opa ¥ yaajeHHs CAyuafiHO NPOHHKAOWHX BOJ B AHHIIAX
NOX3EMHbIX COOPYXEHHH cleyeT YCTpaHBaTh OAHH HJIH HECKOJbKO NpH-
siMKoB. [ToBepxHocTH mnosia cjefyeT NpHAABaTh HEKOTOPHA YKJIOH B CTO-
POHY NPHAMKOB,

4,14(4.6). ToamHHA HeCYUHX MOHOJUTHBLIX CTEH AOMKHA Ompexe-
JsaTbess pacueroM. JIpy sTOM noskHa YYHTHIBATbCH ImpuHa pabovero
oprana oGopyaoBaHUA, NPHMERRAEMOT0 ANK YCTPOACTBA TPAHIUEH.

4.15. ToNUNHY HECYIIMX MOHOJHTHBIX CTEH CJefyeT ONPefeNsTh pac-
YeTOM B 3a8BHCHMOCTH OT TpeSyeMOH HPOYHOCTH H NPHHATOM KOHCTPYK-
1M, ofecneyunaniell UX yCTOHUHBOCTD.

B 3aBicEMOCTH OT nmpHMeHAEMOro 3eMJepOMHOrO OGOpPYAOBaHRA TOJ-
I{HHA HECYLIMX MOHOJHTHBIX CTeH MOKeT OulTh npuHsra: 40: 60; 80 n
100 cm.

4.16(4.7). B npoekte RONKHA MPEAYCMATPHRATHCH BO3MOXKHOCTB
YCTPOACTBA MOHOJIMTHLIX CTEH OTJAENLHLIMH 3aXBaTKamMh AJauHOA ot 3 no
6 M. Jlauna 3aXPatoK HasHauaeTcH M3 ycjaoBufi Heo6GxoaHMOCTH obecne-
YeHHA YCTOWYHBOCTH CTEH TPAHIMEH M COGMIONEHHH CPOKOB NPOROIIKH-~
TeabHOCTH GetonMpoBanus. Mexkay 3axBsaTkaMu JOJKHA NpPeRyCMaTpH-
BATHCH YCTAHOBKA OrpaHWYHTENed, C MOMOIUBIO KOTOPHIX (JOPMHpYIOTCH
paboune BepTHKANLHbLIE CTHIKH (1WIBB) GETOHHPOBAHMS.

4.17. Ilpn ycrpoficTee cTeH BOJH3H CYHIeCTBYIOIMIHX 3HaHHN JJIHHA
3aXBATKH MOXeT OLITb NPHHATA MeHee 3 M H JIO/DKHA ONpPeAENATHCH IO
dopmynam, npHBeeHHBIM B 1. 4.1.

ITpu onpeneNeH¥M NJAHMHEI 3aXBATKH HEOGXOAUMO YYHTHIBATh, UTO
npH HeGOJBILON AJHHE 3aXBaTKH 0GecrneynBaeTcs:

6eicTPEIRA TeMI GEeTOHHDOBAHHS 3aXBATKM HJIH TaMIOHaX COOPHBIX
3JI€MeHTOB CTeHM (3a CPOK, PABHBIN ONHOMY-ABYM CPOKaM CXBAaThIBaHHf
LeMeHTa);

COKpalleHHe ofGbeMa TJHMHHCTOR cycneH3uu, HeoOxopumoll aJas oT-
puiBKH Tpanmen, IlpH HasnaveHnM JAJMHK 33XBATKH, YYHTHIBasi MIAyGHHY
TPaHuieH, CJleyeT BHGHpaTh ee o6beMoM He 6oJdee 50-—60 M3,

4.18(4.8). OrpanHuHTE N MEXIY 3aXBATKAMH JOJKHbI, KAK NPaBuio,
npeycMaTPHBATLCR H3RICKAEMBIMH, HHBEHTapHLIMH. KOHCTPYKuHS orpa-
HUUMTENeH OJKHA HCKIIOYATh BO3MOMHOCThL nonajanus Geronnoll cMecH
H3 OIHO/t 3aXBATKH B APYryl0 H oGecneuHBaTh AOCTATOYHYIO BOAOHENpPO-
HUIAeMOCTb PaGoUHX CTHIKOB GeTOHHPOBAHHS,

4.19(4.9). CTHIKH €TEeH B MeCTax COeJHHEHHS CMeXHbIX 3aXBaTOK
KOJKHBI YCTPAHBATHCH CJEAYIOMHX KOHCTPYKUHIA:

a) B BHIE KPHBOJIHHEHHOro CONPSKEHHN, NOCTHraeMOro NPH NOMOULH
HHBeHTapHON TPYObl, ycTaHABAHBaeMOH NPH GeTOHUPOBAHHH npeabiaynrel
3aXBAaTKM M M3BJEKAeMOW mepes; GeTOHHpOBaHWeM cieaywoled cMexHoH
3axBartky. IIpumensercs npu ray6uHe 3anoXeHHs cTeH A <18 m;

6) B BHJe BHOPOHAGHEHOR cBaM, YCTPAHBAEMOH C MOMOI(blo HHBEH-
TapHo#i TPyGhl, H3BJNEKaeMONl nocne GEeTOHHPOBAHMA M CXBATHIBAHMA Ge-
TOHa ABYX COCeAHHX 3axBaroK. Ilonocrts, o6pasyemass nocie H3BJACHEHHSA
HHBEHTapHON TPYOHl, 3anonnsercs GeroHHON cMechblo, YiIOXKeHHOH BHGpPO-
HaGusHEiM MeToaOM, IlpumeHsiercs npu TAYyOHHe 3aJ10XKEeHHS CTeH
H=>18 m;

B) B BHJe MJIOCKOA MeTaanuveckodt auadparmui, npusapennof x ap-
MAaTypHOMY Kapkacy, B TOpHE KOTOPOTO NPHBAPHBAIOTCHA ABa MIBENJEPa,
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g o6pasyioniHe BEpTHKAJbHbBIE

ISV NS DS RIIRI SN2 Hanpasasionide, npeaHasHa-
AT yeHHHE JNA YCTAHOBKM cde-
V V Ayloulero apMaTypHoro Kap-

’ / / kaca [puc. 25(3)]. Mpume-

HACTCA npu raybune 3anoxe-

AV/ ‘/{ HHA cteH H<<25 m.

/N@')/A‘Yz‘) N £ KT RIZAY KOHCTPYKILHIO OrpaHuYH-

Teleii MeXAy 3aXBaTKaMy
9 w2 i ClefyeT MPOBEPATb 1O NPOY-
i i a7 s e < HOCTH ¥ YCTOYHBOCTH HA AaB-

Ll P N -
7 '\ JIEHHE CBeXeyJoXeHHoN Ge-
\1 \ TOHHO! CMecH B COOTBETCT-
/ / \ L\\ [f BUM C TpPeGOBaHHAMY TIJIaBH

CHull no npoussoacTsy H

S RT RT T TROReTARy,  NpHeMke paGor no Bo3sene-
é) HHI0 GeTOHHHIX M XKeJe3ole-
TOHHBIX KOHCTPYKUMA M3 MO-

Puc. 25(3). PaGounft cTHK GeTOHMPOBAHHS HOJHTHOFO Kene306eToHa.
MOHOJHTHOR CTEHM 4.20. Tlpu GeToHnpOBaHHH
a — 3a6eTOHHPOBaHHaAd fepBasf  3axBaTKa, 3aXBaTK”, METO/lIOM B,,HT nox
6 — 3a6eTOHHPOBaKHLIE COCeJHHE 23aXBATKH; TJMHHCTOH CYCIIEH3HEH C IIpH-

1 — meranauueckas nuadparma; 2 -— wsei- MeHeHHEM JIMTOro GeToHa He-
7ep; §—yronok; 4— apMaTypHHR XaDKaC  oGyonpMa YCTaHOBEA orpanu-
quTeJIeH, ofecneusBaloIHX

yaepiKaHHe OeTOHHOH CMeCH H NPHAAIONHX TOPUY 3aXBaTKH HeOOGXOMH-
Myio $OpMY AJISL YCTPOINCTBA MPHHSTOrO CTHIKA.

HanGonee npocThiM orpasuuntesNeM SBJsSETCS HHBEHTapHAa®s MeTaJ-
Judeckas Tpyba, ycTaHapJHBaeMas Ha rpaHulle 3aXBaTKH, KOTOpas mocje
cxBaThIBaHHA OeTOHa M3BJekaercs H3 TpaHwen. Ha Topue saxsaTku obpa-
3yercs TOJYUHJIHHADHYECKAas NMOBEPXHOCTh, K KOTOPOA NPHMHLIKaeT TOpen
crenyiomero ydactka credbl. IToayyaerces ¢ThIK, HMeOMWHA GOPMY moJay-
HuanEApa. [IpH TakoM CTHKe 3aXBaTKH MexXAy coboil He COERHHSIOTCH
H B NpAMOJIHHENHBIX CTEHKAaX KaXJam 3aXBaTka paboTaeT KaK OTAe]b-
HOCTOSIIIaS TaHeJb.

HuBeHTapHEHe TPY6H C/IeNyeT NPHMEHATh NPH OTPHBKE CIJIOWHOR
Tpanmen ray6uroit no 18 M. Ilpu Goabwux ray6unax (mo 30 M) merarn-
JIHYECKYI0 TPyOy ClieyeT HCNOJNb3OBAThb K&K OTPAHHYHTENb NPH YCAOBHH
YCTPOACTBA CTEHBI B LIAXMAaTHOM HAOPAIKe.

Jaa Toro 4To6s! HCKMOYHTL NonajfaHHe GeTOHHON CMECH B COCERHION
3aXBAaTKy B CJydae HENJIOTHOTO CONMPHKACaHHS CTEHOK TPYObl C TPYHTOM,
BIOML TPYOhl B MECTAaX CONPHKACAHHS C FPYHTOBLIMHM CTEHKAMH TPaHIleH
CylelyeT NPHBAPHBATL YIOJNKH, NOJKH KOTODHIX BPe3aIOTCS B PYHT H €O3-
RAIOT NNOTHOE CONPSMKEHHE C HHM.

4.21. Ipu rayGunax Tparkmen A0 30 M MOXET NIPHMEHATLCH Orpa-
HHYHTENL B BHAE METAJNIHUECKOTro JHCTA, NPHBAPEHHOrO K TOPLY apMa-
TypHOro Kapkaca Ilocse onyckanus apMaTypHOTrO Kapkaca B TPaHLIEd
Ha TPaHKLE 32XBAaTKH 06pPAa3yercst TOpUeBas MeTaJJIHIeCKas CTeHKa, CAy-
Kaugast orpaHdaquTeseM. Ha topre ciaeaywoomero apMokapkaca HMeIOTC
YFOJIKH, KOTOPblE BXOASAT B CHELHaJbHbIE Ma3kl, yCTPaHBaeMble M3 IIBEJ-
NepoB, NPHBapPEHHHIX K TOPLY Npenbiayulero kapkaca [cM. puc. 24(3)].

4.22. [Ipu nPOEKTHPOBAHHI KaXAOTO KOHKPETHOTO OObeKTa, KOHCT-
DPYKUHS CTHIKA MEXJY 32XBATKaMH NOJKHA PElaTbCH HHIMBHAYAJbLHO C
yu4eToM NOJyYeHHS BOAOHENDOHHUAEMOro CThiKa MeXJYy 3aXBaTKaMH,
npOCTOro B H3TOTOBJICHHH H TpeCyiOller0o MHHHMAJbHLIX TPYRO3aTpar.
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4.23. IToMumo npHBeReHHHX B MHCTPYKUHH MOTYT 6hiTb PEKOMEHRO-
BaHH CJAEAYIOUIHE KOHCTPYKIHH CTHKOB:

ANS NPAMOJAHERHBIX CTEHOK — 3aMeHa apMOKapKacoB Ha ABYTAaBPHI,
HMEIOWBX BHCO1Y, PaBHYyIO LIMpHHe TpanweH. JIByTaBpni ycTaHaBAKBaA-
10TC B TPaHIIEIO HA paccTosiiuu 1—1,5 M aApyr OT Apyra, no pacyery
HH3 HX 33/1aBJHBAETCs B IPYHT H NPOCTPAHCTBO MEXKAY HHMH 3aNOJHAET
ca GeroxHoM, ykjaamBaeMuM MeroaoM BIIT mox ramHMcToR cycnensmef;

Aag KPUBOJMHEAHBIX CTEHOK — eC/IM MO PACYETY IUADHUPHHE CTHKH
He Moryr OhITh mpHMeHeHH H HeobXoZHMMO O06ecneYHTb DaBHONDPOYHLIE
CTEHB! B CTbIKaxX, CJeflyeT NPHHMMATh KOHCTPYKUMIO CTHKA, B KOTOPOM
apMaTtypa BAOJb CTEHH B TOPH3OHTAJbHOM HanpaBJEeHHH HempepuBHA.

4.24. Kak npumep, NpHBOAATCA Pe3yJbTaTH PacyeTa OTPaHHUMTES,
H3TOTOBJIEHHOrO H3 CTalbHOR TPYOH HapykKHHIM JHaMeTrpoM 630 MM ¢
TomuuHON creHkH 10 MM. MoMeHT conpoTHBJeHus Taxkoft TPYOH
28 000 cm3, a monyckaeMbifi uarubaromui MomeHT npn R=2700 xrcfcm?
paBen 76 T¢-M.

Takas TpyGa MoxeT GHITb HCOJNb3OBAHA:

Tlpu ray6nne H=10 M — np# CKOPOCTH GETOHHPOBAHHA MO BHICOTE
TpaHWeH v <5 M/u;

H=125 M — npu ckopoctn GeTonuposanns v<<2,25 m/y;
H=15 m » » » v<<1,3 Mm/u;
H=20 ™ » » » v<<0,9 M/u.

Hcexoast u3 ontUManbHOM CKOPOCTH GETOHHPOBAHHA NO BLICOTE TPaH-
wen B 1,1—1,3 M/u npuMeHeHHe Taxoro orpaHMYHTENs PalHOHAJNBHO NPH
ray6uHax He 6oJee 15—18 M.

4.25(4.10). Conpsxenus (nNpHMBIKaHHSl JHHINA, NEPEropoxoK, Ganok
H NEPeKpLITHA) ¢ MOHOJNMTHbIMM CTEHaMM CAeAYyeT TNPeAycMaTPHBATh B
BHJE CBOGOAHO OMHPAIOULHXCHA KOHCTPYKUHH, YTO AOCTHraeTcA NpH MOMO-
iy ob6pasoBanus wrpab B Geronupyemoii crewe, Jn60 B BHAE KECTKHX
COeHHEHHIA.

Aas o6pasosanus wrpab moaxHa OuiTh NPEXYCMOTPEHA 3aKNaRKa
NepeRABHLIX KOPOOOB, M3BJIEKAaeMBbIX NOCJe BbIEMKH TPyHTa H3 MmoOj3eM-
HOTO COOPYIKEHHS.

JKecTKOe e COeAHHEHHE 3JIEMEHTOR NOA3EMHOr0 COOPYMEHHs HO-
CTHTAaeTcd NPA MNOMOIIH CTAJbHBIX 3aKJAAHbIX A€Tajefs HJIH BBHIMYCKOB
apMaTypbl, COCAMHSIEMbIX C TIOMOLIbIO CBApkH [puc. 26(4)).

ApmaTypsble BBIIYCKR AOJIKHBEI BLINOJHATbCH M3 crajum Kaacca A-L

4.26. [lna conpsizKeHHsT AHHILA CO CTEHAMH COOPYMKEHHS, yCTPaHBae-
MOTO CocofOM «CTeHa B TPYHTE», B apMOKAPKachi CTEHHl 3aKJIaAbIBAIOTCA
IepensiHHBle Kopo6a, KOTOpble nocie pa3paboTKd IpyHTa B KOTJAOBaHe
CHHMaIOTCs, H B 06pa3oBasuiylocs wTpaby 3aBOAHTCS apMaTypa AHHINA,
CTEPXKHH KOTOPON NPHBaPHBAIOTCS K apMatype cTeHnl. KopoGa mMoryr
ObITh CIVIOIIHBIMK 1TO NMEPHMETPY CTEHH HJAH B BHAE OTAEbHHX BCTABOK.

4.27, ConpsikeHust neperoponox, 6ajJox HepeKpHTHA H APYTHX KOH-
CTPYKUHA C MOHOJMHTHHIMH CTEHaMH B IPyHTe MOTYT BbINOJHATHCA C IO-
MOIIbIO TIPEABAPHTENLHO 32JM0XMEHHHX B apMOKapkacsl KOpobOB nan
ycTpoiicTBa OTrHGOB apMaTyPhl, a TaK¥e C MOMOIIbLIO CHelHaJbHHX 3a-
KJAaJHLIX fleTanedl, yCTaHABJHBAEeMbIX B apMOKapKacax A0 MX ONMYCKaHHS:
B Tpaumew. [IpH ycTaHOBKE apMoOKapkaca B TPaHIUEI0 apMaTypHhe BHI-
NYCKH JOJDKHBI ObITh OTOTHYTHI 3aNOAJHMIO C KapKacOM M 3aKPHTH ne-
pPeBAHHLIMH LIHTaMH, KOTOPHE CHAMAIOTCS NOCJe BHEMKH IDYHTa M3 KOT-
JIOBAHA,

4.28(4.11). ApmaTypHble Kapxacsl MOHOAMTHBIX crer [pHc. 27 (5)]
JIOJKHL MMETh AJHHY, PaBHYIO ray6uMHe TpaHmeH, WKPHHY Ha 10—I15 cM
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Puc. 26(4). KoHcTpykuun conpsmxenuil gHUIZA cO cTeHaMy

a —~ ¢Bo6oiHOe OMUPAHES ANHKiA Ha CTERB, 6 — WKeCTKas 3afenKa ausuiula 8 CTeHsl;]
1 — apMartypubift Kapkac; 2 — pepepaunblfl Xopo6; 3 — cTeénKa Tpaunmen; 4 — JHH-
we; § — cT€Ha B Ipynre; 6 — OTrHGaemple BhINYCKa apMaTypsl
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Puc. 27(5). KoHcTpykuMsf apMarypHhx KapKacos

a — KapxaC OpPSAMOaAHHENHBIX CTen; § — KapkaC CTeH KDHBOJAHHeHHOro ouepPTaHHA;
/ — apMaTtypHEINt Kapxac; 2 — HanpaBASOLIHE; J-— MeCTa YCTaHOBKH OeTOHOMHT-
HRIX Tpy6; 4 — CTegKa TPaHIIeH
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MEHEe JANMHB 3aXBATKH, a TOJNMHHY Ha [2—15 cM MeHee MIHPHHM
TPaHuIeH.

PaccrosHue MeXay apMaTypHBIMH CTEPIKHAMM B KapKacaxX NOMKCHO
ObiTh He MeHee 150 MM; B apMaTypHBIX KapKacaxX MOJKHbI GbTH npegy-
CMOTPEHN npoeMbl ANA NPONYCKa OETOHOMHTHLIX TPy6 H OrPaAHHYHTEJM,
dukcHupyoIKe NMPOCKTHOE NONOKEHHe aPMATYPHOro KApKaca B TpaHluece
IAf co3fanus TpeGyeMoR TONUMHBI 33IKTHONO GETORHOro CJIOA.

4.29. ApmupoBaHHe CTEH B IPYHTE BbLIOJHAETCA B COOTBETCTBHH
¢ rnaso#t CHull no «Hopmam npoekTHpoBaHHS Ha GeTOHHBIE H KeJE€30-
GCTOHHBIE KOHCTPYKUHH» C YYeTOM CJAERYIOIMHX OCOGEeHHOCTeH:

apMOKapKachl AOJIKHBL BHINOJHATLCA B BHARE 6NOKOB, YXOOHBIX XIS
TPAHCHOPTHPOBAHKSA, H3 KOTOPHX Ha CTPOHTENbHOH MNJIOLLaZKe MOHTHPY-
I0TC KapKaChl MPOEKTHHIX pasMepOB Ha RMOJHYIO IVIYGHHY TpaHLIeH;

CMOHTHPOBaHHBIA KapkaCc JOJ/UKeH HMETh HanpapJsloulHe caJasKy
€ ABYX CTODOH. QHKCHpYIOIHe 3allUTHBI c0f 6eToHa H B BepXHel yac-
TH nonepeyHnle 6GaJkH, HA KOTOPHIX OH NOABelUHBaercss Ha (opuiaxre
nocJjie OnyCKaHHs B TPaHILEIO.

4.30. ITpoeMe A5 YCTaHOBKH GETOHONHMTHHX TPYG LOMKHH NPOEK-
THPOBATBCSI:

IIpH JJIMHE 3aXBATKH 10 4 M — OXHH B cepelHHe KapKaca;

OpH njauHe 3aXBaTKH 4—6 M — nBa (npu pajgmyce pacrekanus Ge-
TOHHOH CMecH Ke MeHee 1,5 M).

JKecTKOCTb KapKaca AojxHa 06ecreuusaTh ero NOAbEM B BEPTHKAD-
HOE NOJIOXKEHHE LO YCTAHOBKM B TpPaHllelo; B BepPXHeA YacTH KapKac
NOJ2KEH HMETb 3aXBATHl JJISl IO 'beMa KPaHOM.

4.31(4.12). Tpn npoeKTHPOBaHMH CTeH M3 COOPHHIX M CGOPHO-MOHO-
JMTHLIX KeNe300eTOHHBIX KOHCTPYKUHH pa3Mepnl CGOPHbIX 3JeMEHTOB
JOJIKHL HA3HAYATLCH U3 YCNOBHH:

a) rayGHHLI 3310 EHHS CTEHBl B TPYHTE;

6) pe3ayabTaToB pacyeTa HA HATPY3KH, BO3HHKAKWIHE NPH U3rOTOBJE-
HHH, TPAHCTIOPTHPOBAHHH, MOHTAXEe H IKCNAYATALUH;

B) BHJAA npuMenseMoro olopyaosauusi nas paspaborku Tpanmedn;

') Fpy30N0ALEMHOCTH MOHTAMHBLIX KPAaHOB M TPAHCNOPTHHIX CPEACTB;

A) MaKCHMAJbHO AONYCTHMbIX PasMepOB M3 YCIOBUM TEXHOMOTHH
U3rOTOBJEHHS,

4.32, YneHenne KOHCTPYKUHM HA cOOpPHHIE 3JEMEHTH BHINOJHACTCS
B 33aBHCHUMOCTH OT pacueTHON cxeMul. Kak npasmuiso, uneHelne orpaxjaio-
WHX CTEH Ha COOPHHe 3JIEMEHTH BLINIOJHAETCA BEPTHKAJbHLIMH IUBAMH.

4.33. IlpumeHnenne cOOpHOro xesne3ofeToHa NMPH CTPOUTENLCTBE CIIO-
co60M «CTEHA B rPyHTe» aeT CJeLyIoliHe NPeHMYIecTBa:

NOJIyYeHHE BLICOKOrO KayeCTBa NMOBEPXHOCTH GeToHA CTEHHI, HTO Raer
BO3MOXHOCTb M306eKaTh PabOoTH MO IITYKaTypKe CreH, YTo TpeGyeTcs
NPH MOHOJINTHOM GeToHe;

yJyullleHHe CBOACTB BOXCHENPOHHIAEMOCTH CTEHHI;

BO3MOXHOCTb YCTPOHCTBA CTeH C BLHICTYNAaMH H IPYIofi HE INIOCKOH
dopMul (B npexesax WHPHHB TPaHUIEH), PasMellaTh 3aKJafHble ZeTalH
B HYMHNX MECTaX AJs COeJHHEHHS CTEH C BHYTPEHHHMH KOHCTDYKUHAMH
NI013eMHOTO NIOMEILEeHHUS;

BO3MOXHOCTb YMEHBIUEHHA TOJUIHRb! CTEHh B NMOA3EMHBLIX COODYXe-
HHAX rAy6HHOR Ko 10—12 M, rie oHa MoxeT GuITh B npedenax 15—30 cm.

4.34(4.13). C6opHble CTEHH JOMMHH BLINOJNHATHCH B BHAE NMaHEJCH,
YCTaHaBAHBAEMbBIX B TPaHUlelo.

Jonyckaemble THIBI CGOPHBIX CTEH M CTHIKOBLIX COCAHMHEHHI naHenef
npuBeseHu Ha [puc. 28 (6)].
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Puc. 28(8). Koucrpyxnuuu cGop-
HBIX CTEH

2 — KOHCTPYKUHS cTen M3 naRe-
nefi; 6 — KOHCTPYKILHH CTEH THNA
«MaHeJH-CTORAKH®, 8 — CTeHoBas
naHenb;, ! — 3aKNaaHble JA€TanH;
2 — BhINyCKa apMaTypl; J—MOH-
Ta)Hble mneraH; ¢ -— HHBEKIHOH-
HadA TpyOxa; 5 — cToftka;, 6 — CTe-
HOBLIE naHeaH; 7 — nanta AHHINE:
8 — TamnoHaXuslt Matepnasa;, 9—
dopmaxra; 10 — aHkep

Puc. 29. Nuockue CTeHOBLE MNaHEXH
¢ npoeMaMu
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W3 M— : Puc. 30. Iliockne CcTeHOBHME MAaHEJH
r] ~ 6e3 npoemos

[ { — BLINYCKH apMaTyDHl, 2 — MOHTAaX-
} Hble TIeTAH; 3 — 3aKJafHble HAETalH;
| 4 — paboyas apMmaTypa
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Puc. 32. PeGpHCThiE CTEHOBHIE NMAHETH
H Gnoxu M3 HHX

! — pefpucras naHeap; 2 — CreHoBon
JIOK

Puc. 31.  MuoronycroTusie
CTEeHOBHE naHeaun

4.35. C60pHHE KOHCTPYKUHH CJelyeT BHIIONHATH B BHAE CTEHOBHIX
naHeJied MM CTEHOBHIX GJIOKOB.

KOHCTPYKIIHH CTEHOBHIX naneseli MOryT ObiThb:

nnockumi (pHc. 29 u 30);

MHOrOnycTOTHEIMH (pHc. 31);

eGpuctoiMu (puc. 32).

JOCKHE CTEHOBHE MAHEJAR MOTYT BRIMOJHATHLCA € NOCTOSHHOA HAM
nepeMeHHOA NO BLICOTE TOMIHHO.

C nesbro yMenbillendsi Beca naHesdeit caefyer NPHMEHATH MHOrOmyc-
TOTHble NMaHeNH, B KOTOPHX NYCTOTH OOPa3OBaHbl NPH MOMOWY CNelHalb-
HBIX IyCTOTOOOpa3oBaTesef.

Pe6pucTsie naHe i ROMKHBI BHIIOAHATHCA ¢ ABYMS HPOJAOJbHHMH
pe6paMH. B HEKOTOPHX C/IydasiX BO3MOXKHO YCTPOWCTBO BCIIOMOraTENb-
HBIX TIOTIEPeUHKIX pebep.

4.36. B cayuae, Xoria mo pacyety TpebyeTcs TOJIUHEA CTeH
cebimle 700 MM, HesxecooGPasHO MPHMEHeHHE MYCTOTHBIX OGbeMHbIX 610-
KOB, 06Pa30BAHHBIX NPU YKPYNMHHTENbHOR cOOpKe ABYX PeGPUCTHIX NMaHe-
qeft (cM. puc. 32). IManean coeguHAIOTCH MeXLY oGOk B 06beMHBH GNOK
npH NOMOIIH CBapHLIX PAabOYHX CTHIKOB RO NOTPYMEHHs HX B TpaHulelo.

4.37. KOHCTPYKUHH CTBIKOB MEMXAY OTREIBHBIMH COOPHLIMH 3J€MEH-
TaMH CllefyeT BBIOJHSITH C yyeToM ocoGeHHocTed mpouasopacTsa palor,
B 4aCTHOCTH, BeleHiis MOUTaXa naHeNef nox TVIUHHCTON cycnenaneﬁ
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QopMa CTHKOB AOJKHA OGECNeyHBaTh BO3MOXKHOCTL pPasMelleHHs
fpucnocobaeHHft Aas Ge3BLIBEDOYHOrO MOHTAaXKa CTEHOBHX naHeseh, a
Tagie BO3MOMKHOCTb KX CBAPKH ¥ 3afle/KM LEMEHTHBHIM PacTBOPOM HJH
BeTonoM.

B 3aBHCHMOCTH OT NpPAHATONR DacYeTHOR CXeMBI COOPYIKEHHs BO3-
MOXKHO npuMeHerue paGodero (PaBHONPOYHOro CO CTEHOBBIMY MaRENAMHU)
M Hepafouero CThHIKA.

4.38. Tlpu xoHcTpyupoBauMH pabouero crTmika (puc. 33) pabouas
apMaTypa CTHKYeMHIX NaHelel NOMKHA COeRUHAThCH PasHonpouno, Ias
9TOrO CTHIK BBHINOJIHAETCS OTKPHITHIM, KaHHOOGpasusiM. PaGoyas apmary-
Pa HapyXHOH H BHYTPEHHel CETKH COeQHMHSIETCS] C MOJOCOBON HaKJIaAKOH,
BHIIOJIHCHHOR B BHIE 3akNaAHOH 4acT¥ nadenu. 3akigajguble 4acTH ABYX
CMeXHBIX naHeel CTHKYIOTCH MeXAy coGoR HaKJIaJKaMH.

Pa6oune cThiKH 3apeJHBAIOTCS H3HYTPH COOPYXKEHHS 1O Mepe Das-
paGoTKY rpyuTa.

4.39. B Hepabounx (KOHCTPYKTHBHHIX) CTHIKax {puc, 34) apmartypy
He cjefyer CThIKOBaTh paBHONPOuHO. CoellHHEHHe TaKHX COODHHMX 3Je-
MEHTOB Reo0X0AMMO NPOM3BOAUTD NPH NOMOUIY IINOHOUHHX MW fIOCKWX
CTLIKOB C HaKJI3AKaMH.

4.40. [Ins o6neryeHdsi MOHTAXKA CTEHOBLIX NaHekel JOMIKHL! npEMe-
HATLCH KeCTK¥e Hanpapasiomue. Hanpasasiomue BhuINOAHROTCA ABYX
THNOB: CbeMHbIe (MHBEHTapHble) H He CbeMHBle (NOCTOSHHLIE).

Copemuple Hanpasasomne clenyer NPUMEHSTh IPH CTBIKAX OTKPLITON
$opMbI, KOTRA MOJMOCTb CTHIKA KOCTATOUHA ANt Pa3MeuleHUs Kanpapias-
owedl. [IpuMenenne CheMHBIX HaNpPaBJASIOMIUX IO3BOJAAET PE3KO COKpa-
THTb PaCXO MeTasia.

TTocTosHEBE HANPABNAIOMHEE AOMKHEL NPHMEHNTHCA TPH CTHIKAX C
Majoit noyocTeo. Mx npuMeHeHHe NPHBOAHT K YBEeJHUEHHIO pACXOXa Me-
TaJNJ14, HO CHHXKAeT TPY/LO0EMKOCTb BBHINOJHEHHS PaGor.

CoeMHble Hanpas/isolide BHUOJHAIOTCA B BHAe ma6aona Jmo6oro
CHMMETPHYHOrQ CEYEHHSt — HBYTaBpa, Yrojika TpyGol ¥ T. I. H COeauHsi-
IOTCA CO COODHHM 3JEMEHTOM IIPH HOMOUIA (HKCATOPOB-KOPOTHILEH,
®opMa PHKCATOPOB AOJIKHA COOTBETCTBOBATH (Qopme Hanpasasiomed,
Ceyenne Hanpasasioulell MPHHHMAeTCS TAaKuM, YTOGH OHa GeCnpensTeT-
BEHHO MOIJIA BBOAHTLCA B (HKCATOPH M 3AKPENNIATHCA B NPOEKTHOM MO-
noxenun (puc. 35).

ITocTosiHHEIE HANPABJASIOUIHE COCTOAT M3 WAGIOHA H QUKCATOPOB K
BBHINOJIHAIOTCR B BHAe HakJaaHbX yacTed. OHM 1npuUBApHBAIOTCS K 3a-
KJIa[HBIM 4aCTAM NaHeNU Nepel ee YCTAHOBKOA B MPOEKTHOE MOJIOXKeHHe.
Tlpu 3TOM (HKCATOPH! YCTAHABAHBAIOTCA HAa 3afHedl (10 HanpapJeHHIO
MOHTAXa) IPaHH MOHTHDYEMOTO 3JeMeHTa, a WwabaoH—Ha nepenHed rpa-
HH (puc. 36).

4.41, ITaHequ HeoOXOAHMO NPOEKTHPOBATH MAKCHMaJbHO BO3MOXK-
HBHIX PasMepoB IO IIHPHHe C IeJbi0 COKPalleHHs YHC/A LIBOB, OjHAKO
mMdcca NaHesH, Kak npaBuJIo, He JOJKHA npeBNmats 20 T.

IlupHHy naHeael peKOMEHJYeTCH HasHauaTh B npefenax 150—
350 cm, Tomuuny — B nperenax 15—50 cm. Toswnna nanesnel Gepercs
Ha 6—10 cM MmeHbIle INMPHHB! TPaHueH AJs OOJMerYyeHHT MOHTAaXa H
pacTeKanHs TaMIIOHAXHOr0 pacTBopa.

Tlanenu NO/MKHBI OTBeyaThb TpebOBaHHAM pacueTa Kaxk B CTaJuH
SKCIUTYaTAallWM, TaK R B CTAJHH BO3BeJeHHs. Pacuer naHenmefl B CTafHH
BO3Be/leHHs] NMPOH3BOAMTCA Ha YCHJIHS, BO3HHKAIOUIHE OT COGCTBEHHOrQ
BeCa ITPH H3TOTOBJEHHH, MNOSbeME& B FOPH3OHTAJbHOM TIIOJIOXKEHHH 32
CTPONOBOYHEIE NETJH, NepeBole H3 TFODH3OHTaJAbHOIO B BePTHKAJbHOE
IIONOMKEHNE, a4 TaKXKe NPH CKAaAHPOBAHHH.
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Puc. 33. Konctpyxuns paGouero

Puc. 34. Koncrpykuus HepaGouero
CThiKa

CTHIKR
/ — TopKpeT; 2 — paBouast apMaTypa; 1 — Topkper; 2 — pabo4a apMarypa;
3 — apMaTypHHIe CcTepXHH;, 4 — 3a- 3 — 3axknanuble netanu; 4 — apMartyp-
KNagHBIE feTany; 5 — HaKAaAKH Hble CTEDPXHH; § — HAKAAAKH

%
7
J ‘

Puc. 35. Cbemuasa (MHBEHTaDlan) Hampasagwulas

HanpasJsiow(asi; 2 — HaKJdajHbieé JneTanH; J— apMaTypHBe
CTepXKNH; 4 — 3axJajiHnie JeranH

{ — HHBEHTapHas

20
Puc. 36. CranmoHapHas HANDABAAID- . ,@ ” ,@
mas
I — cGopHBIt  3JeMeHT: 2 — cTallMo-
HapHbie HanpaBafwuHe; { — TOJIHHA -
c6opHOTrO 37€eMeHTa
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[Ipr Heo6xonHMOCTH B NaHeNsiX OCTABJAIOTCS OTBEPCTHH AAS YCTa-
HOBKH aHKEpOB.

4.42(4.14). C6opHO-MOHONHTHBE XKeNe306eTOHHLIe CTEHM NOJIKHB
NpoeKTHPOBaThCA B BepxHel wacTH (Ha Bhicory 10—12 M) u3 c6opHbLIX
3JIeMEHTOB, 06pasylOmMX CTeHnl NMOJ3EMHOT0 COOPYMKEHHS, a B HHXKHeR
yacTH (M0 PacCHONOXKEHHS BOJOYNOPHOTO CAOS TPYHTA) MOHOJHTHLIMH,
npuyeM COGOPHBIE IAEMEHTHI HMMKHHM KOHIOM HOJKHBI OWLITL 3aray6iaeHu
B MOHOJHTHBI GeTOH.

4.43. B HeKOTOpBIX CJydasiX PEKOMEHAYETCH YCTPaHBaTh CTEHHl CO-
OpyXeHuM cMelIaHHO# KOHCTPyKIMHM. B Bepxueft wacTd, Ha rayGuHy
NOA3eMHLIX NOMeUleHHHA, yCTPaUBaThb CTEHH! N3 COODHBLIX NMaHesNed, a HHXe
JHHIIZ A0 BOAOYIOPA -—— M3 MOHOJHTHOrO TOIlero GeroHa. 3ta yYacTh
cTeHH OyneT BHINOJHATL POJb NPOTHBOOHUABTPANHOHHON 3aBecsl I CJy-
XHTb OCHOBaHHEM CTeHbl U3 COOPHBIX maHened. [IpouHocTh GeroHa, ykJaa-
JLIBAEMOr'0 B HHXKHIOIO 4YacTb TpaHUIeH, A0J:KHA OBIThb He Bbltie 50 Kr/cm?,
H o6nafaTh NPOTHBOQHILTPAUHOHHEIMH CBONCTBAMH, 4YTO JOCTHraeTCs
n06aBKkaMH GeHTOHHTOBBIX I'MIHH. COOpHBIE 3J€MEHTHl AOJXKHBI ObITh 3a-
ry6neHsl B GETOHHYIO, MOHOJHTHYIO YacTh COOPYXEHHsl He MeHee yeM Ha
50 cM.

4.44(4.15). B cO60opHBIX sJeMEHTaX MOJKHB NPeRyCMaTPHBATHCH
MOBTaXHbie NMETJAH M CTajbHble JeTajd NJd Kpendenus nadeneh Kk dop-
maxrte, COeJHHEHHs TNaHeneli mexay co6ofi M cBapkofi ¢ BHYTPEHHHMH
KORCTPYKUHAMH., KpoMe T0ro, JOAXKHB 6BTHh NMpefycMOTpeHb COOTBETCT-
BYIOU[HE CTHIKOBblE COEJXHHEHHS, WTPa6hl H BHINYCKH apMaTypsl mo aHa-
JIOTHH ¢ NPHMeHSIeMbIMH B PAGOUHX CThIKaX 6ETOHHPOBAHMA MOHOJMTHBIX
cren [puc. 37(7)].

4.45. lns conpsxe-
e A HHsL Orpa)XRamolix CTeH
¢ JHHIIEM, BHYTPEHHHMH
CTeHaMH H Ieperopojka-
MH B CTEHOBBIX NaHEJIIX
NpefiycMaTpPHBaeTC  yCT-
poficTBo mTpab6 MM coO-
OTBETCTBYIOUIHX  3aKJaA-
HBHIX yYacTel H BHINYCKOB
apMaTypH.

446, Jlns obecneve-
HHUS TIPOEKTHOro TOJIOXKe-
HHUSl maHenell NMPH UX omy-
' CKaHHH B TPaHIIED OHH
@ E) MOABEIHBAIOTC Ha ¢op-
d HIaXTe ¢ TmnoMowplo 6a-

T R |

nu-H

Puc. 37(7). KOHCTPYKIIMS CTH-
KOBOro y3sa nanenaeft

a — cTeHoBafR MNaHenb;, 6 —
CoeAHHeHHe IaHeJdedR; ] —
YFOAKU-ONOPH EARK FMORBECKH
naneneft; 2 — nOgBECKH; 3 —
CTeHORasl naHenb, 4 — Halpas-
AAMOUUR HHBEHTADHBIR ABY-
Tasp; 5 — aByTaBp; 6 — 3a-
KJIaAHble AETaNH: 7 — YroJKH;
8 — ONOPHBIA CTOMHK: 9 — Ha-

npaBAsIOlIHe apMaTypHbIe
~~—___ CTEPXHH; 10 — apmaTypHHe
BLINYCKH
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JIOK H3 ABYTaBDOB, KOTOpHE 3aBOJAATCH B NGTJH, NPHBapeHHHe K Bepx-
HEMY TOPUY NaHeJH.

TIpn npoekTHpoBaHHM MaHesaefl JOMXKHW OHTb YKa3aHM pasMepHl
neresb NO BbLICOTE H HOMEP ABYTaBpa, YyBA3aHHble C OTMETKOH Bepxa
$OpIWIAXTH, YTO AOJNMKHO apaHTHPOBATb TOYHOCTb MNOJOXEHHS 3aKAaj-
HbIX JAeTasell N0 BhLICOTE CTEHHL.

3akJajyne AeTadH A/ DPHCOEAHHEHHS BHYTPEHHHX KOHCTPYKIHE
NPHBApHBalO1CA K apMOKapKaCy MaHeNH Tak, 4TOOb HX HapyKHas mo-
BEPXHOCTh OblJa 3aNOAJHLO C GETOHHOH NOBEPXHOCTbIO MaHEJH.

Buinycku apmatypsl, MellaiollHe yCTaHOBKe NaHeseil B TPaHUIeo, Ha
NEPHOA MOHTaXKa 3arubaioT BIVIOTHYIO K MaHeJAM. 3arubaeMHe BLIYCKH
apMaTypel JAOJIKHBH BLINOJHATbCS H3 ropsdYeKaTaHoH Kpyryaoi cTaid
Kaacca A-l.

KoHCTpYKUHSA 3aKAaZHBIX YacTell CTHIKOB AO/IKHA GHITb TaKOM, 4TO-
6bl NpY MOHTaXe He NPOHCXOAHJIO pasTHOAHHA HX /EMEHTOB H BLIKOJIOB
Oerona.

3akjagHbe YaCTH M COEAHWHHTEJIbHbIE HAaKJAaJKH CTHKOB C/AERYeT
EHINOMHATL H3 roOpAYeKaraHOH moJOCOBOM, yrJoBOoR H ¢pacoHHOR CTalH
MmapkH C13. JluameTp apMaTypHHX CTepXKHeil, K KOTOPhIM NPHBapHBa-
I0TCS 3aKJaJHble YacTH, LOMXKEH OBTh He MeHblle 8 MM.

4.47(4.16). CTHKH MeXJy naHeisiMH H NPOCTPAHCTBO MEXAY maHe-
NAMH H CTEHAMH TPAHUIEH JAO/MKHbHI 3aMOJHATHLCA TAMNOHAXKHBLIMH Mare-
{MAN4MH, BHJ M COCTaB KOTOPHIX CJEeAyeT Ha3HauaTbh H3 ycJOBHA obecne-
YeHHA TPeGyeMoi MPOYHOCTH H BOAOHENPOHHUAEMOCTH.

4.48. 3anoJiHeHHe -Na3yX MeXJy NaHeJfiMH H FPYHTOBLIMH CTeHKaMH
TpaHlied MOXKeT NPOH3BOAHUTLCH JHOO TaMIOHaXKHBIMH pacTBOPaMH,
AH60 ¢ BHYTPEHHEHl CTOPOHR CHIIYYHM MaTepHaJdOM, a ¢ HapyXHOH Tam-
NodaXilbiM PacTBOPOM.

4.49. TaMnmoHaXKHHIM MATEPHAJIOM MOXET CJAYXHTb CHELHaJbHLIA
UeMeHTHO-IVIHHHCTO-Tlecd4aHplll PacTBOP, KOTOPHH MOJMKeH OTBeYaTh CJe-
AYIOIIHM TpeOOBaHHAM:

HaXoiHTbCSI B XHAKOM COCTOSIHHH H OHITb YA060YyKJaAbIBaeMhiM
B NEPHOJ BCErO BPEMEHH 3aNOJNHEHHs TPaHIIeH M YCTAHOBKH NaHeJed Ha
AJHHY 3aXBaTKH;

8 NIEPHOJ CXBATHIBAHHSA OHIThb IJIACTHIHLIM;

focjie TBEPHAEHKST HMEThb NPOYHOCTH He MeHee IPOYHOCTH OKPYHKalo-
{ero rpyuta, o6ecneuHBalOmyI0 HAafeXHOE ONMHpPaHHe NaHejefl Ha TPYHT
A nepelauy JaBJEeHHSI TPYHTA HA CTEHKY COOPYMEHHS,;

JIETKO CHHMAaTbc ¢ ¢dacaJHOM CTOPOHLI CTEHHl COOPYXEHHS mocie
BBIEMKH FPYHTa K3 KOTJIOBaHa.

4.50(4.17). Jlonyckaemnle OTKJOHEHHS OT NPOEKTHHX Pa3MepoB na-
Heaell M APYrMX CGOPHLIX 9JEMEHTOB N OJKHbLI Ha3HAYaTbCS B COOTBETCT-
BHH ¢ TpeGOBAHHSIMH rocylapCTBEHHHX CTaHAApPTOB Ha cGopHble XKeae3o-
GeTOHHBIE KOHCTPYKUMH, a AJS HECTAHNAPTH3OBAHHBIX KOHCTPYKUHE —
B COOTBETCTBHK C TPeGOBAHMSAMH TEXHHYECKHX YCJOBHif Ha HX H3roTOB-
JEHHe,

451, BucoTa OTHaesJbHHX NaHeNefl, H3 KOTOPHX HaGHpaercs CTeHa,
AOJKHA ONpeReNsTbCA HNPOEKTHOR IMyOHHOA CTeHH M BO3MOXHOCTBIO
TP2HCNOPTHPOBKH M MOHTaXa maHesed B TpaHuwesx. Kak npasmiao, BH-
(OTa CTEHOBLIX NaHeJefl He J0JXKHA npeBHwaTh 12 m.

llanm{a CTE€HOBLIX I1aHeJeH onpeaeseTCd HCXOAA H3:

MaKCHMaJbHO/ FPy30NOJbEMHOCTH MOHTAXKHO-TPaHCNOPTHOrO 060Opy-
JLOBaHHS;

BEJIHYHHE NPOEMOB B NMaHeNfX;

TPaHCNOPTHHIX raGapHTOB.
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[llupuHa nauenu XOJMKHA NPHHHMATHCA HE MeHee ABOAHOA IUPHHE
npoeMa. Kalg NpaBHNIO, IIHPHHA NMAHEJH JOMKHA ObiTb KPaTHOR IJIHHe
MOHTMDYEMOH 3aXBaTKH.

4.52(4.18). AHKepnl 15 KPENAEHHS OrpaX{ieHHH KOTJOBaHOB H CTeH
MOAI3EMHRIX COOPYMEHHA JOMKHB NpeLyCMATPHBATBCSA ¢ Leabio obecne-
YeHHs HX YCTOHYHBOCTH H YMEHbUWEHHs BeJAHYHH H3rUGAIOI(HX MOMENTOB,

4.53. IlpuMeHeHue aHKepoB mO-
aj 3BOJISIeT HCNOJb30BaTh IKOHOMHYHHE
KOHCTPYKUMH KpeIUIeHHH orpaxje-
HHS KOTJIOBaHOB, CTeH 3arayGJeH-
H HBIX NMOMeIlleHH#, YKPEILIeHHS OTKO-
coB M T. X. (puc. 38), cozaaer cBo-
60.1HOe NPOCTPAHCTBO AJIS NPOH3-
BoAcTBa paboT, NO3BOJSAET NpH He-
0, 1HOPOAHOM HaNJacTOBaHHH TIpYH-
TOB 1epedaBaTh YcHJHs Ha Gojee
NpOYHBIE TPYHTHL.

AHKepn  yCTaHaBJHBAIOTCA B
OJHH HJH HecKoJbko sipycos. Yuc-
JIO SIPYCOB, YHCIO aHKePOB B KaX-
JloM sipyce, Harpy3ka Ha aHKep A0J-
JKHBl ONpelieAThCH B 3aBHCHMOCTH
OT BHICOTHl OrpaXKAeHHH HJIH CTeH
MOX3eMHBX COODYXKeHHH, reoJorn-
YeCKHX YCJOBHH CTPOHTEJbHOH IIIO-
IMAaAKH ¥ KOHCTPYKUHH aHKepa.

4.54(4.19). TpumeHenne auke-

Puc. 38. Tipumepsl npHUMeHeHHA aH-

Kepos AAs KDEMTeHHs CTeH 3aray6- POB NOMYyCKA€TCA BO BCEX TPYHTAX,
JIEeHHMX mnoMewenuit (a) M NOANOP- 32 MCKJIOYEHHEM: TJHHUCTHIX TEKYy-
HEIX cTen (0) yell M TEKYUeNnNacTHYHON KOHCHCTEH-

uuu, Topdos, uaos. Hpn Haanunu
YK43aHHHX TPYHTOR KpemjeHMe CTeH NOA3EMHBLIX COOpyMeHuit, BHMoa-
HAEMBIX COCO00M ¢CT€HAa B IPYHTe», CaeAyeT MPOH3BOIHTL NPH MOMOLUH
PACHOPHBIX KOHCTPYKUHNR.

4.55(4.20). AHKepbl pa3iHYyaOTCA:

MO HAKJOHY K MOBEPXHOCTH TIpPYHTa — BEPTHKANbHbIEC, HAKJIOHHBIE,
TOPH3OHTA/IbHbIE;

no cnoco0y morpyseHHus B IPYHT — GypoBble, 3a6KBHbIE, BHHTOBBIE;

no KOHCTPYKUMH pafouel YACTH — LHAMHAPHUECKHE; C YIUMPEHHEM,
ycTpaHBaembiM pa3bypuBaHHeM, KOoMy(QJeTHPOBaHHEM, C HOMOWIbIO
HHBEKUHH;

N0 KOHCTPYKUHH aHKepHOR TArH — CTepKHEBnle, TpyGuarnie, H3 nMpo-
BOJIOUHBIX MPsfiei, apMaTypHLIX KaHaToB ¥ 6ypoBbiX TpyG;

10 CPOKY CJAYyMG6b — BpeMEeHHbIE H MOCTOAHHbBIE,

4.56. BpemenHme aHKepH IpeJHa3HayeHH /I BPEMEHHOIO HCIOJh-
30Banusa (Kaxk NpaBHIO He GoJee JBYX JIeT) H HCKJIOUaeMble H3 PaGoTH
Ha BECh CPOK CJIyKOH MOCTOAHHON KOHCTPYKIHH.

[TocToRHHEE aHKePH! NpeAHA3HaueHbl I/ paGoTHl B TeYeHHe BCera
CPOKa C.JyXOb NOCTOSHHOH KOHCTPDYKUMH (Kak npasutio, Gojee ABYX
Jet).

4.57(4.21). BHx aHKepOB CleZyeT HA3HAYATh UCXOASN H3 CHAPOreo-
JIOTHYECKHX YCIOBHHA CTDOHTENBHONH NIOWIAJKH, YCAOBHH NPOH3BOACTBA
pafoT, 06ecrneYeHHOCTH CTPOHTENAbHOH OPraHU3auKH HEOGXOAMMBIMH Ma-
TePHAJAMH H 06OpYNOBaHHEM, a TaKXKe C y4eTOM Pe3yJbTATOB TEXHHKO-
9KOHOMHYECKOr0 CPaBHEHHA PAINMUHLIX BAPHAHTOB.
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JLNs NOCTOSIHHBIX AHKEPOB MOJKHA ObiTh NMPEAYCMOTPEHA AHTHKOP-
PO3HOHHAN 3aIHTA.

4.58(4.22). AHKepHl clefyeT pacnonarath 3a npeAeiaMH BO3MOXKHOR
30HbI OOpYlIEHUs TPYHTA, T. €. 32 NpefedaMK NPH3IMbI, HAKROHHAA rpaHb
KOTOpPOH, NPOXOAALAN yepe3 OCHORAKHE CTEHbl, COCTARJSeT C TOPH3OH-

TaJabI0 YroJ 45°+%. (@) — yroa BHYTPEHHEro TPeHHs TPYHTa).

4.59. AHTHKOPPO3HOHHAsl 3alHTa JO/JKHA OHITb mNpefycMOTpeHa
TaKXKe ISl BPEMEHHHIX aHKEPOB, KOIla MHHHMMAJbHBAl JHAMETP OTAe/b-
HBIX TIPYTKOB MeEHbILe 8 MM.

4.60. BypoBrle aHkeps MOTYT GHTb TNpPHMEHEHHW B Pa3HCO6pasHBIX
I'PYHTOBBIX YCJ/IOBHSIX, B TOM 4YHCJe NPH HEOAHOPOJAHOM HamjacTOBaHHH
IPYHTOB € MPOCNOfIKAMU TBEPABIX BKJIIOUEHHH.

HHbeKuoHHble aHKePE NPHMEHAIOTCA NPEeHMYIleCTBeHHO B NMECYaHbIX
rPyHTaxX, aHKeph C pa3fypeHHBIM YIUHpeHWeM — B TJHHHCTHX. AHKeDH
HUAHHADHYECKHE H ¢ KaMy(QJeTHLIM YIUHPEHHeM HCHOJb3YIOTCA B Iecya-
HBIX M [JIMHHCTBIX PYHTAX.

4.61. HubekunoHupie ankepnl. Hecymas cmocoGHocTh aHkepa oGec-
NeYHBAETCsl 3aKPeIVIEeHHHIM IPYHTOBBIM MacCHBOM B paGouefi 3one, aJH-
Ha KOTOopofi cocTaBaseT 4—6 M.

Jna 3axpenJienHst TPYHTa B HHXKHIOIO 4aCTb CKBA’KHHH NOJA AabJe-
HHEM NoJaeTcsl LeMeHTHRIH pactBop. [l npenoTBpAaleHHsl YTEYKH pac-
TBOpa BEPXHIOK YacTb aHKepa OTAEJIAIOT OT paboueldl 30HH INPOOKOA.

4.62. Ankepsl ¢ pa3bypeHHbIM YUIHpEHHEM pa3JeJsIOTCH Ha HMEIo-
e YIHPHTE b, BXOASAIIHA B KOHCTPYKLUMIO aHKepa, H aHKepnl C yIIM-
peHHeM pa30ypeHHLIM HHBEHTAPHBIM paclIHpHTeEJEM, NMPHCOEUHEHHHM K
HHXKHeMY 3BeHy OypmapHbIX TPYG. IlepBble aHKephl NMPHMEHSIOTCA NpPEH-
MYIIECTBEHHO B MECYAHLIX IDYHTAX, BTOPHE — B IVIHHHUCTHIX,

IToce NPOXOAKH CKBaXKHMHBI pa3bypuBaercsi HeoOXoxHMOe YymHpe-
HHE, B KOTOpOe IJsi 06pa30BaiMsi aHKEDHOTO MaCCHBA B 30HY 3aJeJKH
HarHeTaeTCsl LIEMEHTHO-TIeCYa bl pacTBOP.

4.63. YcTpORCTBO UHAMHAPHYECKHX aHKePOB OCYUIECTBJISIETCS MOpO-
XOAKON CKBaxHH (B HeyCTORYHBEIX IPYHT4X IOA 3amHTOR O06GCagHBIX
TPy6), ¢ NOC/JEeNYIOLIMM HarHeTaH#HeM LEMEHTHO-NeCYaHoro pacreopa B
30HY 3a/IeJIKH aHKepa.

4.46. KOHCTPYKUHSI MOCTOAHHLIX aHKEPOB AOMKHA o6ecrneyuBaTh Ha-
ZIeXKHOCTh MX PaGOThl B TeueHHe BCErO CPOKa CIYyXKOGH COOpPYXKEHHd.

Oco6eHHOCTBIO KOHCTPYKUHH NOCTOSIHHBIX 4HKEPOB M0 CPABHEHHIO
C BPEMEHHbIMH IBJAETCH HAJMYHE aHTHKOPPO3HOHHON 3alMTH.

AHTHKODPO3HOHHAs 3allHTa AOJKHA OBITb CTOAKOM K XHMHYECKHM
BEUIeCTBAM, PACTBODEHHBIM B BOXe, GAKTEPHAM, OJNYMIAWUWHM TOKaM,
a TaKXe K MeXaHHYECKHM BO3IefCTBHSAM, BO3HHKAIOIIUM B INpolecce
TPaHCIIOPTHPOBKH H MOHTaxa ankeposB. OHa ROJMKHA GLITb 3/1aCTHYHOH,
4yTOGBl AeOPMHPOBATLCS BMECTE ¢ aHKEPHOHR TAroli BO BpeMsd HaTSIKEHHUA
# paboThl aHKepa.

4.65. AHKepHble TSTH MOTYT OHITb H3TOTOBJIEHH M3 CTepIKHEBOH, Ipo-
BOJIOYHOM, NPSILEBOA M KaHATHOH apMaTypHl.

Ilpr mpoeKTHPOBaHHK TPYHTOBBIX aHKEPOB NMOX HAarpysky X0 70 1c
clenyer NPHMEHATb CTEPXKHEBYIO apMaTypy kaacca A-III, A-IV u A-V.

[Tpu narpyakax Gosbute 70 Tc pPeKOMEHAYeTCH HCNOML3OBATb aHKep-
Hble TACH 3 NPOBOJOYHON, NPALEBON H KaHATHON apMaTypH, H3rOTaBJIH-
BaEMbIX M3 BbICOKONPOuUHOil NpoBoJioxkH Kaaccos B-I1, Bp-III.

4.66. Ilpn npoekTHPOBaHHH aHKeDPOB CJelyeT NPeRycMOTPeTh ymJoT-
HRIOIIHE YCTPOACTBA B YCThe CKBaXKHHH (OTBEPCTHH B CTeHKe, AHHILE),
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NpensTCTBYIOWHE NPOHUKHOBEHHIO HAaNMOPHHMX TIPYHTOBHIX BOA B KOT-
JIOBaH.

4.67. B npoekre aHKepoB HOMKHB GHTb NPeAyCMOTPEHBI MEPONpPHH-
THS TI0 OPTaHU3AIMH HaOJIONEHHH 33 OCajKaMH H NepeMellleHHsIMH aHKe-
pyeMoll KOHCTPYKLUHMH B NPONEcCe CTPOHTENLCTBA H SKCMJIYaTaLMH.

IIPOTHBO®HJIFTPALIHOHHBIE 3ABECH!

4.68(4.23). Mporupodunbrpannonusie 3arecH, yCTpaHBAEMbE CNO-
co6oM «CTE€Ha B IPyHTe», B 3aBHCHMOCTH OT METOJA COOPYIKEHHS H Ma-
TepHana 3amoJHeHHs MOAPa3ensieTcs Ha:

a) cpaiinbie (B BuJe Nepecekalomuxca GypoBhix c8ai);

6) cexuMoHHble TpaHuIEeHAHbIE;

B) HenpepbiBHblE TPaHMCHHLIE;

r) ToOHKHe GecTpaHweRHkLIe.

KoHCTpYyKUHS NPOTHBOMHALTPALHOHHOM 3aBechl AOJMKHA Ha3HAYaTh-
Cf NpPH NPOEKTHPOBAHHH HCXOAA M3 I'eONOTHYECKHX H HAPOre0NOrndecKHX
YCAOBHA NJOWaAKH NPOEKTHpyeMOro o6heKkTa, pe3yiabTaToB (uAbTPaUH-
OHHBIX PAaCY€TOB H NPH He06XOAMMOCTH — pacyeTOB HA CHIXOBBIE BO3Aed-
CTBHs, TpeGyemoro o6opynoBaHus [Jsi COOPYMEHHS 3aBechl, a TaKxke
TEeXHHKO-3KOHOMHYECKHX CPaBHEHMH Pa3JHYHLIX BAPHAHTOB.

4.69. PasjenenHe KOHCTDYKUHA NPOTHBOGHILTPALKOHHBIX 3aBeC Ha
cBadHble, TPaHIIEHHble (CeKUUOHHbIE M HENpepLIBHbE) M TOHKHE GecTpaH-
weHble OOYCJOBJICHO, I'JIaBHBIM O0pa3oM, TEXHOJOTHYECKHMH OcoGeH-
HOCTAMH OOOpYNOBaHHs, HCNOJb3YeMOro IJs pas3paboTKH IpPYHTa NpH
COOPYKEeHHH 3aBec.

Cpafiyble 3aBeCH COOPYXAIOT C HCIOJIb30BaHHeM GypPOBHIX CTaHKOB
(YAapHHX HAH BpallaTesJbHHX) OOLIEFO Ha3HaueHHsi, OypPOBOH HHCTPY-
MEHT KOTOPEIX B HEOOXOQHMBHIX CJyYasiX NMPHCIOCAaOJHBAIOT JUIS OCyile-
CTBJIEHHS] TIPOMBIBKH TVIHHHCTBIM pacTBOpOM. JuaMerp OypoBniXx cBaf
npuHEMaetca nopsiaixa 600—800 M.

Tpanweiinbie 3aBechl COOPYKAIOT C HCMOJAb30BaHHEM CIIELHAIH3HPO-
BAaHHBIX KOBIUOBHIX H Gypodpe3epHLIX arperaToB HJH 3eMJEPORHLIX Ma-
wHH obIero HasHaueHus (AparJafigul, oGpaTHele JonaTe). PaszpaGoTka
TPYHT2 HOJIXKHA BHINOJHATLCA NyTe€M YCTPORCTBA HENPEepPHBHOA TpaHIIEH
HJIH CTHIKYIOIUHXCH cekuMit (3axsartok). Lllupnra TpaHwed B 3aBHCHMO-
CTH OT XapaKTEePHCTHK HCNOJb3yeMoro OGOpYAOBAaHHS NPHHHMAaeTCs B
npepenax 500—1000 MM (pJ1s cneuMasH3HPOBAHHOrO O0GOPYNOBaHHSA), AO
2000—2500 cM (nast 3eMJepoRiHbiX MAalIXH ofulero HasHaueHus). Hempe-
PHBHas TpaHWeEs NPH 3aNOJHEHHH MOXET OBITh pa3jeseHa Ha CeKIHH,
H 3aBeca B 3TOM CJAyyae MO KOHCTPYKTHBHHBIM NPH3HAKaM OTHOCHTCS K
cexuoHHON. Heo6xoaumocTs pa3feseHHsi TpaHUIEH HAa CEKUHH HJIH BO3-
MOXHOCTb HeNPephrIBHOrO ee 3amoJIHeHHs OOyCJOBJeHa CBOACTBAMH Ma-
Teprajia 3amoJIHEHHs, IJaBHLIM 06Pa3oM €ro CrocOGHOCTbIO YAEepPXKHBATh
OTKOC B TpaHuIee.

4.70(4.24). B 3aBHCHMOCTH OT BMAA TPYHTOB HeOOXOAHMO NpHMe-
HATh CJAEeJYIOIHEe KOHCTPYKIHH MPOTHBOQHIbTPAUHOHHBIX 3aBec:

2) cBafiuble C TBEPAEOIHM MATEPHAJIOM 3aNOJHEHHS — B  CBSASHLIX
H HECBA3HBIX IPYHTAX ¢ KPYMHOOGJOMOUHBLIMH BKJIOUEHHAMH (NpH ray-
6une 3aBec 40—50 cm);

6) CeKuMOHHBIE TpaHIeHHble W HenpephiBHbLIE TpaHIlEeHHbie € TBep-
NeoUHM MAaTepHaJIOM 3an0JHEHHA — B CBSA3HLIX H HECBA3HBIX TrpyHTax
6e3 KpynHOOGAOMOYHMX BKMIOYeHHA (npH rayGune 3asec no 40—50 M u
NPeHMYUIECTBEHHO AAA 3aBeC MOCTOSIHHOrO Ha3HA4YeHHs);

B) HenpepbiBHbIE TPaHmeAHble ¢ HETBEPAEIOMMM MATEPHAJIOM 3anN0a-
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HEHHS — B CBS3HLIX M HECBAHLIX IPyHTaX 6e3 <pynHOOGAOMOUHLIX BKJiO-
yennlt (npy ray6ree 3asec 2o 30 M);

r) ToHKHe GecTpaHmefinple ¢ TBEPAEIOIHM MATEPHANOM 3amNojHe-
HHM ~— B HECBSI3HLIX I'PYHTAX 63 KPynHOO6JOMOUHBIX BKJA4YeHHA (mpw
ray6une 3apec a0 15 m).

4.71. O6nacTh NPHMEHEHHS DA3JHYHBIX KOHCTPYKUHA 3aBec OOyCHOB-
NMBaeTcs B NepBYIO ouepelb TeXHHYECKHMH XapaKTepPHCTHKaMH oGopyno-
BaHHSA, HCIIONB3YEMOro JUIS PaspaloTKH TPYHTA MPH COOPYMKEHHH 3aBec.

B rpyHtax ¢ KPynHOOGMOMOUHBIMH BKJIOYEHHAMH — BallyHaMH,
ranibamu, KpynHOA raabkofi — 3ddexkTHBHO MOXeT OnlTh NpPHMEHEHO
TOJMbKO YHAapHO-MeXaHnnyeckoe OypeHue, JTO npejponpenensieTr cpafiHylo
KOHCTPYKUHIO 3aBeCH (TIPH COOTBETCTBYIOUIEN MOJEPHH3aLHH YAapHO-Me-
XaHHYecKoro 6YypOBOro CTaHKa BO3MOXHO COOPYIKEHHE CEeKUHOHHOR TPaH-
weitHo# 3aBechl). BoaMoxXHas rayGuHa GypenHs yaapHO-MEXaHHYECKHM
CTAaHKOM MOXET NPeBLIIATH YKa3aHHYyK BeauunHy 40—50 M, onHako
r7yGHHA 3aBeCH OrPAHMYHBAETCS 3TOR BEJHYHHON NO YCJIOBHIO TapaHTH-
POBaHHON CTHIKOBKN CBal M cekuud Tpanuted, 1o rpyHTOBHIM YCIOBH-
AM, a TaKXe B CBAA3H C HH3KOM O CPaBHEHHIO C APYTHMH CHOCOGAMH Da3-
paboTKH IPYHT2 NPOH3BOXHNTENBHOCTBIO YNAPHO-MEXaHHYeCKOoro GypeHHs
H HEOGXONMMOCTBIO TMPHMEHEHHS TBED/EIOUIETO 3aNOJHHTENs (GEeTOH MM
TJIHHOUEMEHTHLIR pacTBOp), cBafiHasl KOHCTPYKUHMS 3aBeC sIBASETCAd HaH-
6oJsiee [oporocTosuled.

O6aacTh NPHMEHEHHS. CEKLUUOHHBIX ¥ HENPEepHBHLX TPaHIMEHAHbIX 3a-
BEC Onpenensercsl Kak TeXHHWYECKUMH XaPAKTEPUCTHKAMH OGODYIOBaHHS
AR pa3paGoTKH TPYHTA, TAK K Ha3HAueHHEM npOTUBOGUNLTDAUHOHHBIX
3asec. Jlug 3aBec NOCTOSTHHOTO HA3HA4EHHS. 0COGEHHO MPH GOMBIINX Be-
JMYHHAX JNEACTBYIOIEro Ha HuX Hamopa H Goablnofi riay6une 3aBec (ZO
40—50 M), npenycMaTpPHBAeTCs 3aMOJHEHHe TBEPACIOUIUMH MaTepPHaTaMH
(GeToH, rAHHO-UEMEHTHHI pacTBOP), OGNANAIOWIMMH BLICOKOR yCTOHYH-
BOCTbIO K GuibTpauuoRHEM jnedopManuaM, IIpn manslx penuyunax pe-
CTBYIOLIEro Hamopa, MeHplued ray6uue 3asec (no 30 M) ¥ npeumyutect-
BEHHO JJs1 3aBeC BPEeMEHHOro Ha3HAYEHHS NMpPeAyCMaTPHBAETCs 3amnoJHe-
HHe HeTBepIeIOUHMH MaTepHalaMu (KOMOBas IVIHHA, 3arJIHHH3WPOBaH-
HbIA TPYHT). DTH OrpaHu4EHHs OGYCJAOBIEHbl MeHbwell YCTORYHBOCTBHIO
HEeTBEPJEIOLIHX MaTePHAJOB 3anoJHeHHs K GHIbTPAUUOHHBIM JedopMa-
LKSM 1 HeJIOCTaTOYHOW OCBOEHHOCTBIO TEXHOJOIMH 3aNOJHEeHHs 3THMH
MaTepuanaMn TpaHueR Goabuwof rayOuHb, TpaHmeRfHbIE KOHCTPYKLMH
3aBEC MMEIOT MEHbUIYI0 CTOHMOCThL MO CPABHEHMIO CO CBafHBIMH, NPHYEM
NPHMEHEHHE HETBEepJeIOUIHX MaTepHasiOB 3amOJHEHUs COKDAaMiaeT CTOH-
MOCTb N0 CP2BHEHHIO C BaDHaHTAMH NPHMeHeHHs TBepAEIOIHX MaTepua-
JIOB 3aMOJTHEHH .

4.72(4.25). T'ay6xna npOTHBOQHALTPAUHOHHLIX 3aBeC onpenensercs
HX Ha3HaueHHeM H FHAPOTeoJOTHYECKHMH YC/IOBHSIMY IIOIRAJKHA NPOEKTH-
pyemoro o6bexra. HanGonee nesnecoo6pasHo ycTpolicTBO MpoTHROGHILT-
PaNHOBHBLIX 3aBec, NOJIHOCTbIO NPOPE3AIOIHUX BOAOHOCHbIE CIOH H YaCTHY-
HO 3arayGnreHHBIX B BOXOYNODHLIN CNOR rpyHTa; nmpu ray6oxom 3anera-
HHH BOJOYMOPHOTO CJOS H HEBO3MOMHOCTH MJH HeueJnecoo6pasHocTH
TIOJTHOTO MPOpPe3aHHS BOJOHOCHBIX CJOEB IPYHTA rayGHHA NPOTHBODHABT-
PalHOHHOA 3aBeCch MOJIKHA ONpefensTsCs HA OCHOBAHHH (GHABTPALHOH-
HbIX PacCy€TOB.

4.73. Tay6una npoTHBOPHALTPAUHOHHON 3aBeCH SIBJISETCS OOHHM
H3 OCHOBHHIX MapaMeTpoB, onpenefsiomMx 3G¢PeKTHBHOCTL BO3AEACTBUSA
32BeChl Ha (PUWILTPAUMOHHLIA NOTOK. B 3aBHCHMOCTH OT Ha3HayeHMA 3a-
BeCH ee 3QQEKTHBHOCTb MOXET BLIPAXKaTbCA B COKpAaUlEHHH pacxofa
$HAbTPAIIHOHHOrO MOTOKA MR B YMeHblleHHH ero Hanopos. [To oGoum
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3THM NpH3HaKaM HaHGosee 3bdekTHBHA COBEPIUEHHAA 3aBeCa, NOJNHOCTHIO
Mepecekammas BOROHOCHHIA caofi. IlpH ouenp Majof BOXONpOHHLAE-
MOCTH Tesa 3aBech (K03hdHUHeHT (HUIAbLTPaUUH MaTepHasa 3aloJHEeHHUs
nopsaka 10-3—10—* M/cyT H MeHee) COBepLIEHHAas 3aBeca IpaKTHYe-
CKH MOJHOCTBIO OCTAaHAaBJHBaeT (HUIbTDALHOHHBI NMOTOK H INPHHMMAET
Ha cebs MOMHLIH ero Hamop. B 3TOM ciyyae ciaefyeT YYHTHIBaThb, 4TO
CHJIOBOE BO3JeHCTBHE TMAPOCTATHYECKOTrO Hamopa Ha 3aBecy Gyner Max-
CHMAJIBHHM, T. . HeoOXOQMMO ONEHHTh HanpsiKeHHO-AedhOpMHpyeEMOe
COCTOSIHHE 3aBEeCHL.

HecoBepmennasi 3aBeca, mepecekaloulas BOZOHOCHBIA CJOH He Ha
IIOJIHYIO €ro IJyOHHY, MMEET 3HAUHTEJNbHO MeHbIIY 3Gh¢eKTHBHOCTS,
4eM COBEpUIeHHaf, KaK MO COKPAHIeHHI0 pacxojfa GHIBTPALHOHKOrO No-
TOKA, TaK H MO YMEHbIIEHHIO HanopoB. Tem He Menee B ONpeeNEHHHBIX
THJPOreOJIOTHYECKHX YCJIOBHSIX YCTPORCTBO HECOBEPUIEHHOH 3aBECH MO-
KeT ObITh UeJecoo0pasHEIM. K TaKHM YCJIOBHAM OTHOCATCH, HaIpPHMEp,
HeOAHOpOAHbLIE BOLOHOCHLIE TOJIIH, HMEIOHIHEe B CBOEM COCTaBe CJOH C
pPe3ko OTJIHualomelAcs BOAONPOHHIAEMOCTBIO, B Takux yciosusax nepece-
yeHHe 3aBecOil HanGoJee BOAOMPOHHIAEMBIX CJIOEB MOXET AaTh CYNIECT-
BeHHHIN 3ddekT, BeaIMyHHA KOTOPOro (yMeHbleHHe pacxofa MJIM Hamo-
POB) 3aBHCHT OT KOHKPETHBIX yCJOBHA OGbeKTa M JOJNXKHA ONPEAe/sAThCA
GHABTPRLHOHHEIM PACIETOM.

4.74(4.2). TNpu HasHaueHHH TAYGHHBI NPOTHBOGUABTPALHOHHON 3a-
BECHl, BBLIMOJHAEMON cnoco0oM «CTeHa B TpyHTe», CJAeAyeT YYHTHIBATh
BO3MOKHOCTL 06pa3osaiins B TpaHmee (CKBaXXHHAX) rPYHTOBO-IIMHHCTO-
ro ocagxa.

4.75. Ocamox MoxeT 06pa3oBLIBATBCSI B TpaHIlee B Mpolecce ee
pa3paboTKH B pe3yJbTaTe OCaXKIAeHHS B TJIMHHCTOM pacTBOpPe 4YacTHl
TDYHTa, DpaCCJaMBaHHSl TIJIHHHCTOTO pPacTBOPa, OTHAENbHLIX BLIBAJIOB
TpyHTa.

I'PYHTOBO-TIMHHCTBIA OCAfOK MOXET HMETh JHOCTATOYHO HH3KYI0
BOJONMPOHHNIIAEMOCTb, YAOBJETBOPSIOULYI0 TpPeGOBaHHAM K 3aBece, HO IO
cBoelf KOHCHCTEHIHH MOXET GBITb HEYCTORYMBBIM K (HILTPaNHOHHEIM
RebopManHsaM.

B saBucumocTH OT ycnoBuii paGoThi 3aBechl H CBOMCTB ocajka (Be-
JIMYHHA TPaJHEHTA Hamopa Ha HHMKHEH YaCTH 3aBeCh, XapaKTepHCTHKH
TIOPHCTOCTH BMeIlAIOEro IPyHTa, QHALTPALHHOHHAS YCTOAYHBOCTBL MaTe-
pHasja ocafgka) Ju60 MOXeT GbiTh AOMNYIIEHO OCTaBJEHHE OCaJka B TeJe
3aBeChl, JHO0 [0/KHB! OLITh NPEJyCMOTPEHB MEpH IO €ro yIaJeHHIO HJIH
WCKJIOYCHHIO BJHAHHA HAa Pa6oTy 3aBechl. B wacTHOCTH, npu 3araylne-
HHH 32BECHl B BOJAOYNODHBI CJOft MOMKET GHITb PAaCCMOTPEHa BO3MOX-
HOCTb OCTaBJIEHHS TJIHHOTPYHTOBOTO OCafika B TeJe 3aBechl HHXe IO-
BEPXHOCTH BOAOYINODA.

4.76(4.27). JdnuHa 3axBaTOK NPOTHBOQHILTPAUHOHHBIX 3aBec C
TBEPJAEIOUHMM MATEPHAJOM 3aNOJHEHHA JXOMKHA ONmpEeReNATbCH H3 yCJo-
BHl HEOGXOJHMOCTH OGPa30BAHHS MOHOJMTHOrO (6€3 TOPH3OHTAJbHBIX
IIBOB) Tena 3aBechl HCXOAA M3 NPOH3BOAMTENLHOCTH 060pynoBaHus, mo-
AAIOLIETO MATEPHAN 3ANOJHEHHSA,

4.77. lnvna 3axBaTOK (CEKUHiI) TpaHHIEH, 3aNOJHAEMBIX 32 OJIHH
NnpHeM TBEepACIOIIUM MATeDHaNOM, Ha3HauaeTcs, Kak MNPaBHJO, B Npene-
nax 3—6 M. IIpu noxaue 3anoaHuTens (6eTOH, IMHHOULEMEHTHBIH PAcTBOP)
B TPAHUIICIO OH BHLITECHSET IVIHHHCTHIA pacTBOp cHH3Y BBepX. [Ipn 3rom
Ha KOHTaKTe 3amOJIHHTENIst M TJIMHHCTOTO pacTBOpa 06pasyercs Mepexof-
Has 30Ha, NpeacraBJsiomlas co60f HEYNOPSLOYEHHYI0 CMeCh STHX KOM-
noHeHTOB. B ciyyae AnHTeNbHOrO nepepeiBa, mpeBHILAIOUIETO CPOK CXBa-
THIBAHHA 3aNOJHHTENS, NEPeXONHas 30HA TaKXKe TepseT NOABHICHOCTh
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H NPH BO30GHOB/IEHHH 110JAYH 3aMONMHHTENA HE MOXeT GbiTh HM BHITECHE-
Ha, B pe3y/aeTarte yero ofpasyercss rOPH3OHTAJbHHIA LIOB, NMPEACTABJISAIO-
KA coboil 30Hy MaTepHasa CO CBONCTBaMH, He OTBeUalOMHMHU TpeboBa-
HHSIM K 3aBece.

Jlas npepoTBpalenuss BO3MOMXKHOCTH 06pa30BaHHA TOPH3OHTAJbHHIX
HIBOB IIO,daya 3aloTHHTe s J0JXKHA NPpOU3BOAKTBCA HelnpepslBHO, a o6peM
3aXBATKH (CEKUHMH) AO/MKEH GbiThb YBA3aH C NMPOH3BOAHTEBHOCTHIO NMOAA-
YH H CPOKAaMH CXBAaTblBaHHs MaTepHaja 3aNOJIHHTEJNA TakHM 00pasom,
4ro6hl o6mas JJAHTENIbHOCTh 3alOJHEHHN He MpeBhllalla CPOKa CXBaThl-
BaHHSI.

4.78(4.28). Crbiku (compsikeHHs) MeXJAY SaXBATKAMH NPOTHBO-
GHALTPANHOHHBIX 3aBeC C TBEDAEIOIHM MATEPHAJOM 3ANOJHEHHS HOJMK-
Hbl ofecneyHBaTh CIMIOUIHOCTb 3aBeChl MO BCeH ee ray6uHe u GbiTh npou-
HHIMM R YCTORYHBBIMM NPOTHB (QHAbTPAUHOHHBIX pRedopmauuft. CxeMm
Han6Gosee xapakTepHbIX KOHCTPYKLKA conpsikeHHH (CTHIKOB) npHBEAEHH!
Ha pHc. 39 (8).

Puc. 39(8). CxeMnl conpsieHns 3aXBaTOK
NPOTHROORILTPALHOHHKX 3aBEC ¢ TBED-
REIOIHM MATEPHAAOM 3aMOAHEHHS
a ~— nepecekalouiHecsi cBad;, 6 — mepece- a
Kapmuecss TpaHuefHble 3aXBATKH, 8 —
COeNMHSIOUHECH TPaHLIER C BPeMEHHBIMH

QNN 27N AN
pa3fenHTeNbHbIMH aGloHaMH (OrpaHH- 8 9 ‘
Shisan, nipucovaminees Tpnaor CANNZ7Z22N\XNL)
HbhIMK CBasjgMH,; — HENDPepbLIBHLICE TPaH- 2} . <y
s < spoveisun pereweennn (G771 G G727
npepLiBHBIE TDAHIIEH C NOCTOSTHHBIMH pa3-

REeNMHTeNbHBIME abaonaMy (OrpaKHyHTe- o {W\W// 2 é\\\\w\ﬂﬁ*?

agMn); I, 2, 3 — OoyepeaHOCTL 3anoJIHe-
HEfl NMPOTHBOGMHILTDAUHOHHBX 3aBec; 4 — 2 o

BDEMEHHbLII  pa3feaHTeNbHBR  maGJoH S I:W,,Z?/,f%\.\gh\\gg :}
(OrpaHHYHTEND); 5 — paspennTenbHan
6yporaGHBHaR cBafg; 6 — NMOCTOSHHBIR
pa3feNuTenbEbfl mabnoH (OrpaHHYHTEND)

4.79. Ins cBafiHOf KOHCTDPYKLHHM 3aBeChl Pa3Mep B3aMMHOro nepece-
YeHHs CBAa¥ Ha3Hadaercs B 32BHCHMOCTH OT IVIyOMHRHI 3aBeCH M JAefCTBY-
poulero Ha Hee Hanopa. [Ipm Gosbuiofl rayGiuHe 3aBeckHl B CBS3H € BO3-
MOXXHOCTbIO OTKJIOHEHHS CKBaXHH (CBaf) OT 3aj/laHHOTO HamnpasJeHHs,
a Takxe npH GOJbLIOM AEACTBYIOUIEM Ha 3aBeCy Hanope B3aWMHOe mepe-
cedeHHe CBait NO/MKHO ObiTh HauGOJBIIHM, PACCTOSHHE MEXAY UEHTPaMH
KOHTaKTHPYIOLINX cBai NIEepBOA M BTOPOH ouepenefl clelyeT NPHHHMAThH
0,7—0,8 nuamerpa cpaft. IIpH MaJbIX BeJMYMHAX TJAYOHHBI 3aBecHl H aedl-
CTBYIOILIEro Ha Hee HAnopa PAcCTOsHHE MeXIy LeHTPaMH KOHTaKTHPYIO-
LIKX CBAH MOJKHO GblTh yBedHueHo no 0,8—1 auamerpa cpafl.

Pacuernas Toammusa cBafiEOf 3aBechl, Ha3HaYaeMasi B COOTBETCTBHH
C BeJHYHHON JCHCTBYIONIEro Ha Hee IDajHeHTa HAmopa, MPHHHMAETCH TO
HauMeHblIeH TOMIHHE Ha cTHKe cBafl. Ilpn 3ToM Zomyckaercs, OCHOBHI-
Bafch Ha 3KCNEPHMEHTAJILHBIX JNAHHLIX, VYHTHBATb YBEJHUYEHHE JHAMET-
pa CKBAXHH 34 CYeT NONepeYHLIX KoJeGaHuil OypOBOrO HHCTPYMEHTA, a
TaKXe NPOTHBOGHALTPAUHOHHEIA 3 (eKT 3arTHHU3UPOBAHHON 30HE BMe-
11 AI0IEFO TPYHTA,

Jn% CeKUHMOHHBIX TPAHWERHLIX 3aBeC MO YCJIOBHIO PaBHOMPOUHOCTH
KOHCTPYKUMH B3ayMHOe NepeceyeHHe 3aXBaTOK NDHHHMAETCs, KaK IPaBH-
J10, PaBHBIM TOJIHHEE 3aBech. C nenbio 3KOHOMHH 3aTpaT Gosee npex-
TIOYTHTEJIEH BapHAHT NIPHMeHEHHS] BPEMEHHHIX pa3feJHTeNbHEX 1mabJao-

12)



HOB, BHINOJHAEMBX H3 TPYO6, BHEWHHN AMaMeTP KOTOPHX DaBeH IIHpHHE
TpaHmer. Tpy6nl NO/KHB YCTAHAaBJAMBATbCA Yy TOPLOB 3aXBaTKH NEpPBOH
ouepeau Nepel ee 3amOJHEHHEM H H3BJEKaTbCA NOCJIE CXBATHIBAHHA Ma-
TepHaJla 3anoJHeHHsA. 3aTeM TPOH3BOAMTCHA DPaspab0TKa H 3aloJHEHHE
32XBaTKH BTOPO#l ouepelH. JTOT BaDHAKT BO3MOMXKEH NPH HeGONbLLIOH
ray6une 3asecH (10 15—20 M), Tak Kak C yBeJIHueHHeM IAyOHHBI 3aTPyA-
HseTCH H3BJEYEHHE Pa3feJHTeNbHOro wabaoHa.

ConpsixeHHe 3aXBaTOK TpaHWeR OYPOBHIMH CBafiMH JO/IKHO YAOB-
JEeTBOPATb TPeOGOBaBHAM, YKa3aHHHM AJR cBafiHelx 3asec. IIpH aTom
NOCJeJOBATENLHOCTD BHINOJIHEHHS 3JIEMEHTOB 3aBeCH MOXeET OLITh TaKoi,
KaK NoKa3aHo Ha puc. 39 (8) (B nepByIO oyepeAb COOPYKAIOTCH 3aXBaTKH
TpaHIel U BO BTOPYIO — CBaH), JHGo o6paTHOA. B nocnenHem ciaygae
BO3MOXHa CJEAYIOIlasd NOCAeLOBaTEJbHOCTh onepauufi: GypeHHe CKBa-
XHHN, pa3paboTKka NPHMBIKAIOWER K Hefl 3aXBaTKH TPAaHIUEH, COBMeCT-
HOe HX 3amoJIHEeHHe, 3aTeM OypeHMe cieAylomed CKBaXKHHbI H pa3paboTka
3aXBaTKH TPaHIIEH C nepeceyeHneM €K MpenbIyLied CKBaXHHH, B KOTO-
pofl K 3TOMY MOMEHTY MaTepHaJ 3amOJNHeHHsl NOJiKeH HabpaTb J0cTa-
TOYHYIO AJISl CTHIKOBKH NPOYHOCTh. STOT BapHAHT 1€/1eC006pas3ed Mo Tex-
HOJIOTHYECKHM  YCJIOBHSIM, NPH KOTOPBIX CKBaXXHMHa HCNOJb3yeTCs AJS
nepBOHAYaJbHOIO pa3MellleHHs pabouero oprasa arperara, paspaGaThl-
BaIOIEro 3aXBaTKy TPaHLIEH.

Ilpn paspaGoTKe HenpepLIBHOHA TpaHuUIeH pa3feneHHe ee Ha CEKLHH
NPeAyCMATPHBAETCS C HCIOJb3OBaHHEM IIA6JOHOB, BLINOJHSIEMHIX, HaNpH-
Mep, H3 TPYO HJIH Xene306eTOHHHX c¢Baf. IIpn neGo/bWOR rayGHHe
3aBecH I1aGJAOHL MOIYT MNPEAYCMAaTPHBATLCA H3BJIEKAEMBIMH, NpHYEM
HOCJAEe]0BAaTENLHOCTh ONepPalHi 3aMOJHEHHS CEeKUHI TPaHIeH JROMKHA
ofecneyHBaTh INIOTHOE 3aNOJIHEHHe MPOCTPAHCTBA, OCTAIOLLErocs nocJjae
K3BJeyeHHA wabaona. [lpn Goapuioft riyGHHe 3aBecH H3BJCYeHHE LIAG-
JIOHOB 3aTPYAHHTEJbHO M B CBA3H C 3THM OHH MOTYT NMpEAyCMaTpHBaThCH
HeN3BJeKaeMH M,

4.80(4.29). Conpsixenns npoTABoPUALTPAUHOHHHX 3aBeC C APYTHMH
COOPYXEHHAMH (HMHBEKIMOHHBIMH 3aBeCaMH, 3eMJAAHLIMH H GeTOHHBIMH
COOPYKEHHSIMH M Np.) AOJKHH YJOBJETBOPATL TPeGoBaHHIM (UIAbTPALH-
OHHOR H CTaTHYECKOA TNPOYHOCTH M YCTOWYHBOCTH, NMPEABABIASEMbIM K
camoit npoTHBOoQHIBTPALHOHHOA 3aBece MPH PACYETHOM HAMOPe MOX3eM-
HBIX BOA H LENOCTHOCTH KOHTaKTa NMPH BO3MOXHLIX AedopMauMsax Kak
€aMoro TejJa NPOTHBOQHJILTPANHOHHOA 3aBecH, TaK M HAXONNIHXCH C
Hell B KOHTAKTE COOPYIKEHUA.

4.81.(4.30). Conpsixenue nporHBOdHABTPALHOHHOK 3aBecn! ¢ BOJXO-
YINOPHBLIM CJOEM TPYHTAZ NONMKHO NMPeAYCMATPHBATBCS BPE3KOR B Hero
nporusoPHALTPANUONHOM 3aBechl. [iyOHHY BPE3KH C/IeAyeT HA3HAYATh C
y4eTOM COCTOSIHHSL BOJOYMOPHOro rPYHTA Ha KOHTAKTE C BOAOHOCHBIM CJIO=
eM rpyHTa H TpeGyeMOH (HALTPALHOHHOA NPOYHOCTH M YCTOAYHBOCTH
KoHTakTa. I'ay6usa Bpe3KH JO.KHA ObiTh, KaK NPaBHJO, He MeHee 1 M.

4.82. Tlpr HasuayeHHy TNIyGHHBI BPE3KH NPOTHBODHILTPAaNHOHHOR
3aBeCH B CJIOH BOAOYNOPa CJeAyeT HMeThb B BHAY, YTO 30HA BOZOYIOPHO-
ro cjos BGJH3HM KOHTAKTa €ro ¢ BOLOHOCHHIM CJ0eM MOXeT GhIThb ocna6-
JleHa, a NOBEPXHOCTL KOHTAaKTa MOXET HMeThb HEPOBHEIE OvuePTaHHS.
Bpeska 3aBechl B BOAOYIOP AOJIKHA NePeceKkaTs OCMabMIeHHYf0 ero 30HY
K TapaHTHPOBATh NMOBCEMECTHOE NPHMBIKAHHE 3aBeChl K BOAOYNOPHOMY
IPYHTY C JIOCTaTOYHWMH  IPOTHBOQHJILTPAUHOHHBIMH  CBOACTBaMH
(pHc. 40).

4.83(4.31). Toukue GecTpaHumelinble NPOTHBODHILTPAUHOHHBIE 3aBe-
Cbl, o6pa3yemnie ¢ MOMOLILIO BHGPOMOrpyXeEeHH M mocaejyiollero BHGpo-
H3BJeYCHH HHBEHTApHOA METAJJHYECKOH KOHCTPYKUMH C ORHOBPeMeH-
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HbIM 3anonHeHHeM O0pa3yeMOil NONOCTH TBEDPACIOWIHM MaTepHANOM 3a-
noaHeHHs (HanpHMep, TTHHOUEMEHTHLIM PAaCTBOPOM), CAeAyeT MPOEKTH-
poBaTh (C yueTOM XaPaKTePHCTHK rPYHTOB, B KOTOPHIX YCTPauBaeTcs NPO-
THBOGQHIbTPALHOHHAA 3aBeca) TOMMHOA 10—~20 cm.

Punc. 40. ConpakeHne 3aBeCH ¢ 3eM-
ASHHM COODYJKEHHEM

a, 6, 8 —3eMiIgHBIe COODYXEHHS H3 5
CHABHO BOLONPOHHIaeMbIX TIPYHTOB;
2 —T0 ¥e, H3 CnaGo NPOHHUAEMBIX  _
TPYHTOB; | — 3KpaH; 2~ 3eMJAHOE 6
coopyxeune; 3 — 9KpaH € IHOHYDOM;

4 — 3aseca; 5§ — AApO 7

Prc, 41. Cxema YCTAaHOBKH JAAaAf COO-
pyXeHHR TOHKHX OecTpanmefinnx
CTEHOK
! — nebenka; 2 — Konep; 8 — BHGpO-
norpyxartear; 4 — nopava pacTeopa; .
& — norpyxaemnft 3nevmeHT; 6 — ro- 77777 7777730,
TOB2A CTEeHKka :

4.84. Tonkast GecTpaHWweRHas 3aBeca HMeeT TOJILMHY, O6yC/IOBAEH-
Hyio ¢opmofi norpyxaemoro sjeMexra. llocnenHHA BHINOAHSETCH M3
CTaNbHOH ABYTaBPOBOR Gaixu (HanpHMep, wiipHHOA 600 MM ¢ nojxamH
200 MM), cHaGXeHHOIl HAa HHXXHCM TOpuUE POMGOBHAHBLIM HAKOHEYHHKOM
C OTBEPCTHSMH H BXOASIUHMH B HEr0 HHBEKUMOHHLIMH Tpy6amu. Ha
BCPXHEM TOPLE MOIPYXKaeMOro 3JE€MEeHTa KpensTcs BuGPONOrpyxarels H
3axBaT, 06ecneYHBalOIHA BePTHKAIbHOE NepeMeleHie 3J]eMeHTa Mo Ha-
npaBAsOwWed Ha crtoike konpa (puc. 41). [Torpyxenue M u3BIeueHHe
3/71eMEHTA NPOH3BOJAMTCH NPH HENOABHXKHOM KONpPE ¢ nojavell IJHHOIe-
MEHTHOI'0 PacTBOpa B HHBEKUHOHHble TPYOH., [locae M3BJACUEHNHS 3JEMeH-
Ta KOIlep nepemeulaercst BAOJb 3aBechl Ha pacCTOsiHHE, ofecneunpaiouiee
MePEKPLITHE NpEAbAylied 3aXBAaTKH Ha BeNTHuMHy OKoao {0 ¢M H BHOBB
TIPOH3BONHUTCS NOrpyMKeHHE M M3BJeyeHHe 3MeMenTa. B peayabraTe o6pa-
SyeT(si 3aBeca HepaBHOMEPHOA TO/HIHHHI: MHHHMAJLHO OKoJo 10 cM c
BLICTYNaMH WHPHHOfl OkON0 20 cM B MeCTax MPOXOMAEHHS MOJOK ABY-
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TaBpoOBOro 3jemeHTa. ToamnHa M GopMa 3aBec 3aBHCAT TakKXKe OT
CBOMCTB TPYHTA: B HECBSI3HBIX I'DYHTAX MOMET IDOMCXOXHTb CMELIeHHe—
TTHHOLIEMEHTHOTO PacTBOpPa ¢ IPYHTOM B 30HE aKTHBHON €ro BHOpaliH,
B pe3yJbTaTe Yero 3aBeca nMpHoGpeTaeT GOJbIIYIO TOMIMHY.

O6sacTh NpHMeHeHHs] TOHKHX OecTpaHIUeRHHIX 3asec 06ycJaoBJeHa
BO3MOXXHOCTSMH BHGDONOIDYXXEHHSI MeTalInyecKoro asJjementa. OHa
OXBATHIBAET MeCYaHhle H HEIVIOTHLIE TJIMHHCTHE IPYHTH, NpH rayGuHe 3a-
BeC OPHEHTHPOBOWHO R0 15 M. JlomycTuMasi rayGuHa BHOPOMOTPYIKEHHS
B KOHKPETHBIX TPYHTOBHIX YCJOBHfX, @ TaKXe B 3aBHCHMOCTH OT Xapak-
TEPHCTHK NDHMeHsAeMOro 00OpyRoBaHHA (MOLIHOCTh BHOGpONOrpyxareis,
pasMepHl NOTPYKaeMoro 3JeMeHTa H ApP.) YCTAHABJIHMBAETCH IKCIEPHMEH-
TaNbHRIM TyTeM.

ITPHJIO)KEHHE 1

@opMynsl AN onpegeneHMs fi) M f:]
fiy=—Injb—p*|—p [ fy(t)dt, mpu i # ;
0

89?"{‘291 —1
Spf—2p1 —1

fiy= 20, In +1n (4] —1) —

-]

1
— I (160 —1)+p; [farar, mpm i = ;
0

[ 2 stu)dt :

v;z) 1—p2

fii=

—

rae f, (8) = (l+ l+t: t cos &t +

chzn—
B 2
t
o thy
+{1— o sin 8¢ *—;:
he == P Ykid
c 9 Mch 2
14 ¢2
fa(t)= 14 TR (sin 8g¢ — sin §;¢) 4~
h? ——
2
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t
th =2

1 14 2
+—t— 1— +t (cos 8gf — cos 8,¢) m;
cht— Mch2—
2 2
it
th —
1 2)2 2
fs (8) = |2¢ cos 6t — t’—l—}—u—_tbt)— sin &¢ ——t;
ch2£_. Mcbz.n_.
2 2
1 t22
M=1+ 2 -+ L,
ch? — ch? —
2 2
8=Inp;
é —]n(lﬁ-—l—)'
1 2‘)1 ’
1
=In{l——];
% n( 2P1>'
(i
T, eciin 1 < (L ) <k;
m41—i o
o - » kt+l<(@uj)sm
3k
7— » i=[4+1,i=14+3, mpul <j<k
.S_k:—l_ i=14+2ui=1I144, mpukt+]<j .
Mol » = Hi= ypu R+ 1 <j< m;
_ i, ewn | <i<Ek;
pl_{m+l—i,ecnuk+l<i<m;
J”{ i ecqH i=1+3, npu 1 < j<k;
I lm41—j » i=1+4, » k+Il<j<m,
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3navenus f.,.

NNPHITOXEHHE 2

3pave- 3navenus v
RHA,
e, r 1 ) 3 ! 4 5 6
] 0,298 0,070 0,00% —0,002 —0,003 —0,003
2 —9,260 1,006 0,25% 0,070 0,022 0,005
3 —~3,688 —1,108 1,619 0,435 0,160 0,070
4 —4,664 —9,960 —0,531 1,813 0,595 0,260
] —5,415 —3,059 —1,557 —0,155 2,039 0,736
6 —6,028 —3,688 —2,260 —1,108 —0.122 2,223
7 ~6,545 —4,213 —2,816 ~1,752 —0,783 0,342
8 ~6,993 —4,664 —3,28) —2,960 —1,388 ~0,531
9 —7.387 —5,061 —3,688 —2,687 —1,862 1,108
10 —7.,739 —5,815 —4,047 —3,059 —2,260 ~1,557
11 —8,056 —5,736 —4,370 —3,390 —2,607 ~-1,033
12 --8,346 —6,028 —4,664 —3,688 —2,916 —2.260
13 —8,611 —6,296 —4,934 —3,961 —3,195 ~2,552
14 —8,856 —6,545 —b,183 —4,013 —3,452 -2,816
15 ~—9,083 —6,776 —5,418 —4,448 —3,688 —3,059
16 --9,295 —6,993 —5,632 —4,664 —3,909 3,783
17 —9,493 —7.195 —5,836 —4,869 —4,115 3,492
18 ~9.679 —7.387 —6.028 —5,061 —4,308 --3,688
54 —12,934 —10,967 —9,679 —8,736 -—7.995 ~—7,387
53 —12,887 —10,909 —9,618 —8,674 —7,933 —7.,324
52 ~—19,839 —10,850 —9,556 —8,611 —7,869 7,260
51 ~—192,789 —10,789 —9,493 8,547 —7,8C5 —7,195
50 ~12,738 —10,797 —9,498 —8,481 -—7.739 —7.,129
49 —192,685 —10,664 —9,362 —8,414 —7.671 —7,062
48 —12,63! —10,599 —9,295 —8,346 —7.602 —6,993
47 —12,575 —10,553 —9,976 —8,276 —7,532 —6,922
46 —12,518 —10,465 —9,155 —8,9204 —7,460 —6,850
45 —12,459 —10,395 —9,083 —8,131 —7,387 —6,776
44 —19,398 —10,324 —9,009 —8,056 —7,312 —6,701
43 —12,335 —10, 251 —8,933 —7,980 —7,235 —6,624
42 —192,970 —10,176 | —8,856 —7,901 —7.156 | —6,548
41 —192,9202 —10,098 —8,776 —7,891 —7.075 —
40 —12,133 —10.019 —8,695 —7,739 —_— —
39 —12,061 —9,938 —8,611 — - —
38 —11,987 —9,854 - — - —
37 —11,910 — - — - -
[Ipodoasxcenue npun. 2
3yaueHus v
3xaye-
HH, r 7 8 9 10 1 12
1 —0,002 —0,001 —0,001 --0,001 —0,000 —0.,000
9 —0,000 —0,002 —0,003 —0,003 —0.003 —0,003
3 0,032 0,014 0,006 0,001 —0,001 —7,002
4 0,129 0,070 0,039 0,022 0,011 0,005
5 0,347 0,192 a,113 0,070 0,044 0,027
6 0,860 0,435 0,255 0,160 0,104 0,070
7 2,378 0,972 0,518 0,317 0,207 0,141
8 0,523 2,519 1,072 0,595 0,377 0,255
9 —0,3%7 0,676 2,630 1,164 0,667 0,435
10 —0,882 —0,155 0,810 2,736 1,248 0.736
11 —1)312 -—0,693 —0,006 0,928 2,832 1,326
12 —1.671 —1,108 —0,531 0,122 1,034 2,919
13 —1,982 —1,453 —0,934 —0,391 0,238 1,129
14 —2.260 —1,759 —1,268 —0,783 —0,266 0,342
15 —2,512 —2,019 —1,557 —1,108 —0,650 —0,155
16 —2,743 —2,260 —1,814 1,388 —0,967 —0,531
17 —2,957 —2,482 —2,047 —1,637 —1,240 —0,841
18 —3,167 ~~2,6887 —2,260 -1,862 -—1,482 —~1,108




M podorxenue npun. 2

3HaYeHHES ©
3kxave-
pua, r 7 8 9 w | n 12
54 —6,871 —6,423 —6,028 —5,674 —5,354 —5,061
53 —6,808 —6,360 —5,965 —5,611 —5,291 —4,998
52 —6,744 —6,296 —5,901 —b,547 —5,227 —4,934
51 —6,679 —6,23! —5,836 —5,482 —5,162 —4,869
60 —6,613 —6,165 —5,769 -—5,415 —5,095 —4 802
49 —6,545 —6,097 —5,702 —5,348 —6,027 —4,734
48 —6,476 —6,028 —35,632 —5,278 ~4,957 —4,664
47 —6,405 —5,957 —5,562 —5,207 —4,887 —
46 —6,333 —5,885 —5,489 —5,135 - —_
46 —6,259 —5,811 —5,415 — — —
44 —6,184 —5,736 — — — —
43 —6,107 — - _ — —_
42 - — _ _ — —
41 — — — — — —
40 - — - —_ — —
39 — — - — — —
38 - — — - — —
a7 — - — - — — —
fTpodorscenue npun. 2
3HaueHHs v
3naye-
Hud, 1 13 14 15 16 17 18
1 0 0 0 0 0 0
2 —0,002 —0,002 —0,002 —0,001 —0,001 —0,001
3 —0,003 —0,003 —0,003 —0,003 —0,003 —0,003
4 0,001 0 ~—0,001 —0,002 —0,003 —0,003
5 0,017 0,010 0,005 0,002 0,000 —0,001
6 0,047 0,032 0,022 0,014 0,009 0,005
7 0,098 0,070 0,050 0,036 0,026 0,018
8 0,179 0,129 0,094 0,070 0,052 0,039
9 0,309 0,217 0,160 0,120 0,091 0,070
10 0,491 0,347 0,255 0,192 0,146 0,113
11 0,800 0,544 0,392 0,292 0,223 0,173
12 1,398 0,860 0,595 0,435 0,329 0,255
13 2,999 1,466 0,917 0,644 0,477 0,365
14 1,217 3,073 1,528 4,972 0,691 0,518
15 0,436 1,297 3,142 1,589 1,023 0,736
16 —0,054 0,523 1,372 3.207 1,645 1,072
17 —0,424 0,038 0,602 1,441 3,267 1,698
18 —0,728 0,327 0,122 0,676 1,606 3,325
54 —4,792 —4,542 —4,308 —4,090 —3,883 —3,688
53 —4,728 —4,478 | 4,245 | 4,026 | —3.820 -
52 —4,664 —4,414 —4,180 —3,91 —
51 —4,599 —4,348 —4,115 — — -
50 —4,532 —4,281 o . — —
49 —4,464 —_ —_ _ — -
48 — — — _ — —
47 — — - _ _ —_
46 —_ — — - — _
45 — — —_ _ _ -
44 - - — — _ —_
43 _ - — — - —
42 — - — — - -
41 — — — — — _
40 - — - — — —
39 — — —_ — _ _
38 — — — - — —
37 - - - — - -
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[lpunroxcenue 3

,
3nauenns [,

3HaveHus v
3HayeHus
1 2 | 8 | 4 5 | s
54 —0,063 ( —0,062 { —0,062 | —0.062 | —0,062 | —0,062
53 —0,064 | —0,063 ( —0,063 | —0,063 | —0,063 [ —0,063
52 —0,065 | —0,065 | —0,064 | —0,064 | —0,064 | —0,064
51 -—0,067 | —0,066 | —0,066 { —0,065 | —0,065 | —0,065
50 —0,068 | —0,067 | —0,067 | —0,067 | —0,067 | —0,067
49 —0,069 | —0,068 | —0,068 | —0,068 | —0,068 | —0,068
48 —0,071 | —0,070 | —0,070 | —0,070 | —0,070 | —0,069
47 —0,072 | —0,071 | —0,071 | —0,071 | —0,071 | —0,071
46 —0,074 | —0,073 | —0,073 { —0,073 | —0,073 | —0,073
45 —0,075 | —0,075 | —0,074 | —0,074 | —0,074 | —0,074
44 —0,077 | —0,077 | —0,076 | —0,076 | —0,076 | —0,076
43 —0,079 | —0,078 | —0,078 | —0,078 | —0,078 | —0,078
42 —0,081 | —0,080 | —0,080 { —0,080 | —0,080 | —0,079
4] —0,083 { —0,082 | —0,082 | —0,08! | —0,08! —
40 —0,085 | —0,084 | —0,084 | —0,084 - -
39 —0,087 | —0,086 | —0,086 — — —
38 —0,083 | —0,088 — . — — —
37 —0,09! - — — —
IIpodorscenue npua. 3
3uaueBus v
3nayeHusn r
7 8 9 10 11 12
b4 —0,062 | —0,062 | —0,062 | —0,062 | —0,062 | —0,062
53 —0,063 | —0,063 | —0,063 { —0,063 | —0,063 | —0,063
52 —0,064 | —0,064 | —C,064 | —0,064 | —0,064 | —0,064
51 —0,065 | —0,065 | —0,065 | —0,065 | —0,065 | —0,066
50 —0,067 | —0,067 | —0,067 | —0,067 | —0,067 | —0,067
49 -—0,068 | —0,068 | —0,068 | —0,068 | —0,068 | —0,068
48 -—0,069 | —0,069 | —0,070 | —0,070 { —0,070 | —0,070
47 —0,071 | —0,071 | —0,071 | —0,071 | —0,071 —
46 —0,073 | —0,073 | —0,073 | —0,073 — —
45 —0,074 | —0,074 | —0,074 — — —
44 —0,076 | —0,076 — —_ — —
43 —0,078 = — — —
42 —_ — — — — —
4] — — — — — —
40 — — — — — —
39 — — _ — — —
38 — — —_ — — —_—
37 —_ - — — —_— —
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IIpodonscenue npua. 3

Snayenns ¢

3nayenus v

13

16 17 18

54
53
52
51
650
49

48
47
46
45
44
43

42
41
40
39
38
37

—0,062
—0,063
—0 064
—0,066
—0,067
—0,068

Lt

Phbrnd

—0,062
—0,063
—0,065
—0,066
—0,067

Pl

IR I I

PR

—0,062 | —0,063 | —0,063
—0, ,064 | —0,064 -
—0 065 — —

N
|
I

Frrild
LETdbd
I

[IpuMevanue u, r—paccTodaHua B Joasax C OT BepIUHHH YeT-
BEDTBIJIOCKOCTH A0 TOYKH NPHJOMKEHHS CHIN H A0 TOYKH, TAE OlNpeje-

JAeTCA NeEpeMelleHie 4YeTBEPTBIJIOCKOCTH,

u=j ecnn l<giaSk;
v=m+1—j, ecau k+l<1<m:

re=iyur=3%

» 1egi

k;
r=m+l-=i 5 re3t—w, ecnu k+leSicam,

COOTBETCTBEHHO:

HUHOCII am. H. M. Tepcenanona
PyxoBoacTB0

0 NPOEKTHPOBAHKIO CTCH COOPYKEHHA R DPOTHBOOMALTPANHOHHMX 3aBec,
YCTpauBaeMhux CHOCO60M «CT€Ha B rpyYHT1E>»
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