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NPEAHCIIOBHE
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CCCP H ynpapaeHust «[ 1aBMOCHHXCTPOI».



1. ObBIIHE NNTOJO)XEHHA

1.1(1.1). Tpebopanusa Hacroswed HHCTPYKUHHA AOJKHBI BHINOJHATh-
CA NPH NPOEKTHPOBAHHH MOJ3EMHBIX H 3arjy0JeHHbIX B IPYHT CTEH COOpY-
MEeHHH, a TaKXe NPOTHBOPHJLTPAUHOHHBIX 33aBeC, YCTPaHBaeMbIX CIOCO-
60M «CTEHA B IPYHTE>.

1.2(1.2). IIpoexTHpOBaHHe CTEH M NPOTHBOOHABTPAUHOHHBIX 3aBec,
yCTpauBaeMbiX CoOCOOOM «CTeHa B IpyHTE», AONYCKAaeTcs AJaA COOpyXKe-
HHA H 3AaHHR, BO3BOAMMBIX HAa NJAOLAAKAX C JMOOKIMH re0JIOTHYECKHMH
H THAPOreoJOrHYEeCKHMH YCJIAOBHSIMH, 32 HCKJIIOYeHHeM nJolafoKk ¢ reo-
JOTHYECKH HEYCTOHYMBLIMH YCJIOBHAMH (KApCT, ONOJN3HYM H T. N.), a Tak-
e KOrga OCHOBAHHSA CJIOXKEHbl KPYNHOOGJOMOUYHBIMH IPpYHTaMH ¢ He3a-
NOJHEHHbBIMH NMYCTOTAMH MEXAY 3epHAMH TpYHTA JHOO CJOXKEeHb HJIAMH
TeKy4ye KOHCHCTEHLHH.

1.3(1.3). Crennl u NMPOTHBOPHIABTPAUHOHHDIE 3aBECH, YCTPAHBAEMBIE
cnoco60M «cTeHa B rpyHTes», HaHOOJee pPANHOHAJNBHO NpPERyCMATPHBATH
AJNA CTPOHTENbCTBA:

B CJOXHBIX TMAPOreOJOrHYECKHX YCJOBHAX H IIPH BHICOKOM YPOBHe
FPYHTOBBIX BOR, npuueM Hauboaee 9sbdekTHBHO B BOZOHACHIH[EHHBIX
rpyHTaxX NpH BO3IMOMXKHOCTH 3ariyOfNe€HHA CTeHbl B BOJOYNOPHBLIA CJOHN;

NoJA3eMHbIX NMOMEIIEHHH H OTrpaXKAEHHH KOTJOBAHOB B TOPOACKHX
YyCAOBHAX BOJAH3H CyUIEeCTBYIOIMIHX 3QaHHA, COOPYKEHHMHi KOMMYHHKAIHI,
a Takie NOA3EMHLIX COOPYXEHMH Ha TePPHTOPHH OyabBapoB, CKBEpPOB,
HIHPOKHX YJAHLL U T. A.;

Ha CBOOOJAHBIX TEPPHTOPHAX NMPH HEOOXOAUMOCTH OrpaKaeHHs 60Jib-
INHX KOTNOBAHOB,

I.4. Cnoco6 «cTeHa B rpyHTe» OCHOBaH Ha NMPHMEHEHHH TIJHHHCTON
CYCIIEH3HH AJI yAepXaHHSA B BEPTHKAJbHOM IOJOXEHHH CT€H TpPaHILEH
NpH HX pa3paboTke KM MOCJeAYyIOUIEM 3ano/JIHEeHHH OeTOHHOH CMEChIO,
COOPHBIMH KeJ1e300eTOHHBIMH KOHCTPYKUHSIMH HJH NPOTHBOGHIALTPALH-
OHHbLIMHM MaTepHasaMd. Cnocob «cTeHa B IPYHTE» ITO3BOJSET OTKA3aTbCs
OT NPHUMEHEHHs! NOPOrOCTOfIIHX MeTa/JIMUeCKHX TPyO0 H mmyHTa JAJd
KpenjeHHs CTeH KOTJIOBAHOB, YTO INMPHBOAHT K 3HAYHTENbHOMY YIEIIEB-
JIeHHIO B COKPAlleHHI) CPOKOB CTPOUTELCTBA.

OcobeHHO 3 dekTHBEH 3TOT CrOoCcO6 npPH 3arayObJeHHH COOpYIKeHHT
B BOAOYIMOPHBLIE I'PYHTHI, YTO JA3eT BO3MOXXHOCTb MOJHOCTBIO OTKAa3aThCs
OT OTKPBLITOI'O BOJAOOT/JHBA HJIH BOAOMOHHIKEHHS.

«CTeHa B rpyHte» MoOxeT OnlThb HCIOJb30BaHA B KayuecTBe HecCyileh
HAH orpaxjaawounlefi KOHCTPYKUHH, NPOTHBOQHALTPANHOHHOA 3aBecH,
dyHIaMEHTOB H B paae Apyrux ciaydaes. O6aacTp npuMeHeHusi criocofa
«CT€Ha B TpyHTe» OOYCJOBJHBAETCA TeOJIOTHYUECKHMH H THAPOreoJoruye-
CKHMH YC/OBHSIMH, KOHCTPYKTHBHBIMH H APYIrHMH (pakTOpaMu.

Jas npuMeHeHHs cnocofa «CTeHa B rpyHre» HanboJjiee XapaKTepHb
NAOW(AJIKH, CJOMKEeHHble HeCcKaJibHbIMHM IPpyYHTAMH:. I[eCYaHbIMH, TI'DaBeJIH-

CTHIMH, TJIHHHCTBIMH H T. II.
[IprumeHenHe cnocoba «cTeHa B IpyHTEe» BO3MOXKHO TakKXke B CKaJb-

HbIX I'PYHTaX HEBLICOKOH NPOYHOCTH: CJAOOCHEMEHTHPOBAHHHIX MECUAHH-
Kax M KOHTJOMepaTax, ajeBpOJIHTAX, aprujlIHTax H T. II.
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[Tpumenenue cnocofa «CTera B IPyHTe» SABASETCH TEXHHUECKH H SKO-
HOMHYECKH Heleneco06pasHuiM B CAEAYIOWHX CAyYasX:

NPH MaJOM 3aray6iaendn (A0 5 M) COOPYXEHHA B TPYHT H INpH
60MBIIOM YHCEe KOHCTPYKTHBHBIX CONPSIXKEHHH OrpaXKJamwlHX CTeH
¢ TIEPEKPLITUAMH HJIK NEPeropoOAKaMH;

MpH HAJHYHH KPYNHOOOJOMOYHBIX TPYHTOB HJH Kapcra B YCJIOBHAX,
KOTAa NyCTOTH MEXAY OTHEJNbLHLIMH KaMHAMH HE 3aNOJIHEeHH MEJKHMY
$pakUHAMH TPYHTA, ¥ TJIHHHCTAs CYCNeH3HA cBOOOJHO (QHJILTPYET CKBO3b
CTEHKH TPAHUIEH, He YAEPKHUBAA HX OT OODYVIIEHHH,

NPH CKOPOCTSIX ABHIKEHHS I'PYHTOBHIX BOJ, KOTZa IIMHHCTas Cycnes-
3US YHOCUTCS U3 TPAHIUEH, YTO NMPUBOAUT K OOPYIUIEHHIO CTEHOK.

Hanb6onee adpdexkTHsen cnocob «CteHa B IpyHTE» INPH YCTpOACTBE
NOA3EMHBIX COOPYXEHHA B YCJOBHAX IJIOTHOH 3acTPOHKH TOpOAOB H
IIPOMBIIIJICHHBIX IVIOLIAJ0OK, TAK KaK INO3BOJIsSIeT yCTpaHBaTh NOJ3EMHHE
COOpYXeHHs BONMKH3H CyUeCTBYIOUIMX 3JaHHH M COOpPYKEHHR Oe3 Hapy-
HIEHHST UX YCTOAYMBOCTH H CO3JAAHHSA JONOJHHTE.IbHBIX AHHAMHYECKHX Ha-
rpy3o0K.

1.5. Ilpy npoekTHpoBaHMH CTeH ¥ NPOTHBO(PHUJLTPALHOHHHX 3aBec
HeOGXOAUMO NPOBONUThL PacueT YCTOHUMBOCTH CTEHOK TPAHIUEH C yYETOM
FUPOTeOJIOTHYECKUX YCJOBHE CTPOMTeNbHOH mIOmAAKH. IIpu  pacuere
YUYHTHIBAIOTCH (PHU3UKO-MEXaHHYECKHe CBOHCTBA I'PYHTOB, YPOBEHb I'PYHTO-
BhIX BOJ M HAarpy3xH OT BOJIH3H CTOSLIHX 3aHUH.

YCTORYMBOCTL CTEHOK TpaHued MoxeT OniTh ofecneyeHa 3a CYeT
NOBLILIEHHS NJIOTHOCTH TJHHHCTOH CYCNEH3HN, Pa3HHIH YPOBHEHR CyCIeH-
3HH ¥ FPYHTOBBIX BOJ, 4 TAKKe 33 CYET YMEHbUIEHHA IJIHHLI 3aXBaTKH.

YeTONUKMBOCT, CTEHOK TpaHmen Oyner ofecneuena, ecad Oyner co-
OJI0IEeHO YCAOBHE:

Pr > Paz 1 Pw, (1)

rae Pr, Paz, Pv— COOTBETCTBEHHO XAaBJEHHE TAHHHCTOA CYCNMEH3HH, IPYH-
Ta H I'PYHTOBLIX BOJ.

HaBneHHe rAMHHCTOR CYCMEH3HH H TPYHTOBHIX BOJA ONpeaessercs
dbopMysIaMH;

pr = Y1 (z— hy); (2)
Puw = Yw (2 — hs), (3)

A€ Y1, Yw~— INIOTHOCTb COOTBETCTBEHHO I'IHHHCTOR CYCHEH3HH H BOJAMI;
hr, hs — paccTossH¥Ee OT MOBEPXHOCTH TPYHTA COOTBETCTBEHHQ AO
YPOBHSl TJIHHHCTON CYCNEH3HH H TPYHTOBOH BOJADI;
¢ — rJyOHHA OT NOBEPXHOCTH I'PYHTA.

JaBsienHe IpyHTA pq: onpegenserca no dopmyae (31) n. 3.7 Hacron-
mero Pykosojcraa.

1.6(1.4). Ilpumenense cteH H NPOTHBODHJILTPALUMNOHHBIX 3aBeC, Bbi-
MOJHAEMBIX B COOTBETCTBHHM ¢ Tpe6OBaHMAMH Hacrosmeld HHcTpyKuns,
AONnycKaercd npejyCMaTpHBAaTh B NPOEKTAX:

COOPYXKeHRH ¥ 3AaHMH MNPOMBIIUJNEHHBLIX MPEeANPHATHA H OOBEKTOB
FPaXJaHCKOro Ha3HaveHMs (noj3eMHble 3TaXH H OYHAAMEHTH NIPOH3-
BOACTBEHHBIX, OOIECTBEHHBX H XKHJbIX 3/laHHH, CKHNOBbIE AMbI, YCTAHOB-
KH HENpepbiBHOM PA3JUBKH CTaJH, KOJOAUH JJS APOOGHIBHLIX 1EXO0B »
ropHO-000raTHTEJbHLIX NPEANPHATHH, GYHKEPHbBIE MBI, HOR3eMibie TEXHO-
JIOrHUECKHE raJiepey, NOJ3EMHBLIE TapaKH M NOMEWEHHS APYroro HasHa-
YeHHSA );

TPAHCMOPTHBIX COOPYXKEHHRA (noa3eMHble nepexoibl H nepee3abnl Nop

YAHUAMH H ROpPOTaMH, CTAHUHHU H TYHHEAH METPOMOJHTEHOB MeJKOro
33JI0XKCHHSA, TIOJI3eMHbIE aBTOMATHCTPANHK);
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FHAPOTEXHHYECKUX COOPYIKEHHH (BOX03a60pHl M HAaCOCHBIE CTAHLHH,
NPOTHBO(PHALTPALHOHHBIE 3aBeCHl NJIOTHH H JaM0, CyXue HAOKH, LUJIO3HI,
nafepebie, NPUUANbLHbIE CTEHB H AP.).

3au(HTa KOTJOBAHOB H KAPbEPOB OT MPHTOKA NOA3eMHBIX BOJK.

[Ipu sToM npHMeHeHHe CTeH H NPOTHBOPHALTPAUHOHHMX 3aBecC,
ycrpauBaeMbiX Crnocobom «CTreHa B TPYHTE», AOJXKHO ObMTh 000CHOBAHO
TEXHHKO-IKOHOMHYECKHMH pacye€TaMH NyTeéM CpPaBHEHHS: CT€H CO CTeHa-
MH MNOJA3EMHBLIX COOPYXKEHHH, YCTPAMBAE€MbIX B OTKPBITHIX KOTJOBAHAX,
B TOM 4YHCJe € HCMOJb30OBAHHEM LINYHTOBBLIX OrpaxKJeHHH, ¢ NPHMEHeHH-
€M ONYCKHBIX KOJOALEB M APYFHMH cnoco6amH, a nPOTHBOPHABTPALHOH-
HbiX 3aBeC — C 3aBeCAMH APYrUX KOHCTPYKUMH H APYIHMH CpeICTBAMH
33UMUTH OT NPHTOKA NMOA3EMHbIX BOA.

[.7. IIpu MpoeKTHpOBaHHH TNOA3EMHBIX COOPYKEHHH, BLINOJHAEMBIX
crnocoboM «CTeHa B TPyHTE», HEOOXOAMMO YYHTHIBATB cJjaeaylouee:

CT€H3, KAK NPaBHJO, He [NOJKHA HMETb TOJWHHY 6Gosnee 100 cm H
rayouny 6osiee 40 M (B 3aBHCHMOCTH OT NPHMEHsieMOro 00OpYAOBaHHS
AJI OTPBLIBKH TPAaHLIEH);

OeTOHHpPOBAaHHE CTeH AOJXKHO BBINOJHATLCA OTAENbLHBIMH 3aXBaTKa-
MH, CTbIKH MEXIY KOTOPLIMH MOTYT ObITb KaK He pabGouHMH, T. €. He
HMETb XKECTKOro COefHHeHHd (LLUapHUDKI), TaK U pabOyHMH, PAaBHOIPOU-
HbIMH C KOHCTPYKLHSAMH;

VCTOHYMBOCTb CTEHBI J0J2KHA of0ecneuHBaTbCs 3a[eJKOH ee HHXKHeH
9aCTH B TPYHT, NPUMCHEHHEeM [PYHTOBBLIX AHKEPOB, XECTKHX paclOpOK
MJIH paM B OJHH HJIH HECKOJIbKO PSAAOB IO BhICOTE;

MPH 3KOHOMHUYECKOH 1eneco00Pa3HOCTH cnocofa «CcTeHa B TPYHTE»
CTeHbl ¢JeayeT IIPOEKTHPOBATL C 34JIeJIKOX B BOAOYIOPHBIH CJOA IPYHTA,
YTO ITO3BOJIUT B npouecce NpoH3BOACTBA PabOT IOJHOCTbIO OTKa3aThCs
OT BOAONOHHKCHHS HJIH BOAOOT/HBA;

NpHMeHeHHe crocofa «CTeHa B I'DYHTE» BO3MOMXKHO B HellOCPeACTBEH-
HOH OJH30CTH OT CYLHECTBYIOLIHX 3MaHHH HJIH COOPYKEHHUH.

1.8. [IpoTHBODHABTPALHOHHBIE 3aBeChl, BbLINOJHSEMbIE CAOCOO0OM
«CTeHa B TPyHTE», MOTryT OblTh NOCTOSHHOIO U BPEMEHHOr0 Ha3HaJyeHHS.

3aBech NMOCTOSTHHOTO Ha3HAYe€HHs CJeNyeT NpeAycMaTpHBaTh B OCHO-
BAHHAX H TeJaX IVIOTHH, AaMO H APYrHX THAPOTEXHHYECKHX COOPYXKEHHH
(C ueabld COKpaleHHUs (pmrh'rpaunonmx NOTEePb, YMEHbIIEHHS NPOTHBO-
JlaBJIEHHs HA NOJOIUBY COODPYXXEHHH, NPeAOTBPaLeHHUS (pHABTPALHOHHBIX
aedopMayui), Ha MJAOMIAAKAX NPOMHEIIJIEHHLIX COOPYXEHHH JJd mpe-
AOTBPALIGHUN YTeueK 3arps3HeHHBIX CTOKOB B BOJOHOCHHE TOpH-
30HTHI,

3aBecsl BPeMEHHOTO Ha3HaYeHHs cCJejiyeT npeaycmatpuBatbh B 0OOD-
TAX KOTJOBAHOB, KADbEPOB H APYTHX NMOA3€MHbLIX BHIpa0bOTOK AJA Orpax-
ACHHA HX OT IPHTOKa IrpyHTOBHX BOA. Haubosee nenecoo6pasHe npHme-
HeHue 3asec NPU AJUTEeJbHOM HX HCNOAb3oBaHHH. B 3TOM Ccayuae ux
3KOHOMHUecKas 3D (PeKTHBHOCTh BO3pacTaeT Mo CPaBHEHHIO CO CpedACTBa-
MH BOAOOTJIHB& HJH BOJONOHHMXEHHA, TPeOYIOUIHMH B OTJHYHE OT 3aBec
KCMJAYaTaUHOHHLIX 3aTpar.

[Ipy TeXHHKO-3KOHOMHUECKOM COMNOCTaBJeHHH MNPOTHBOOHILTPAIH-
OHHBLIX 3aBeC C BOJAOOTJNHBOM H BOJONOHHXEHHEM CJaeayeT YUYHTHIBATh
NOKa3aTeJH, OTHOCALLHECA KaxK HENOCPeIACTBEHHO K COOPYKEHHIO 3aBec
H CHCTEM OCYHI€HHS, TaK H K BO3JACHCTBHIO HX HA OKPYKAKIIYIO II0,13EM-
HYlo cpedy. [IpH BOAONOHHIKEHHH MOXET NPOHCXOAHTh HapylIeHHe DEeXH-
Ma [10/13eMHbIX BOJ HA 3HAYHTEJbHOH TEPPHUTOPHH: NOHHKAKTCA YPOBHH
MOA3eMHLIX BOMA, PacXoAyioTca HX 3anachl. [IpoTHBOQHIbTPpAUHOHHbIE 3a-
BeChl 3aUHU(AI0OT BOJAOHOCHble TOPH3OHTHI OT HCTOLUEHHS, 3arpA3HEHHS
H APYTHX HeXeJlaTeJbHLX BO3JEHCTBHI.
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1.9(1.5). HHXeHepHO-reoNorHyecKHe H3bICKAHHA, HeoOXOaHMbie s
NPOEKTHPOBAHHUA CTEH COOPYMEHUH U TNPOTUBOPHALTPALHOHHLIX 3aBeC,
yCTpAHBaeMbX CNOCOG0OM «CTeHa B TPYyHTe», JOMKHBI NPOH3BOJHUTLCSH B
coorsercTBuH ¢ o6 uMU TpebosaHHuAMH raasbl CHHII no HHXeHepHbIM
H3LICKAHUAM JJIA CTPOHMTEJNLCTBA; MNPH 3TOM B OTUETHBIX MaTepHaaax
H3BICKAHMH JOJKHDL COACPKATLCA AONOJHUTENALHDIC JaHHLIC, XapaKTEepH-
3ylol(He BH]], COCTOSHHE PYHIAMEHTOB H HX OCHOBAHHH, PACNOJOMNKEHHbBIX
BONH3U 3LlaHUA U COOPYKEHHUH, a4 TAKKe AaHHble 0 NEepefaBaeMbix HA OC-
HOBAHHA Harpy3kax.

1.10. Pa3gefounbie Teo.JorgueckKie ChBa)XKHHBLI Ha IJIOHIAAKE YCTPOH-
CTBa COOPVIKEHHSA CINOCOOOM «CTe€Ha B IPYHTE» AOJAKHBI OBITh Pa3MellleHHhl
no cethe He Gojee 2020 M pIH MO TPACCE COOPYACHHS HE pere UeM
qepes 20 M.

MHXeHepHO-TeoNOrnyeckoe cTpoeHne NAONIajKH JAOMKHO ObiTh U3Y-
yeHO Ha rayOuHy He MeHee 10 M HHXKe NMOJOWIBLI CTEHBL, HO HE MeHee ueM:
I8 HeCylMX CcrTeH — Ha rayoudy 1,59 H+4+5 M (rae 1 -—rayduHa OCHOB-
HOTO COOPYXKeHHs), AJS NPOTHBOQHABTPAUHOHHBIX 3aBEC— 10 BOAOYNOP-
HOTO CJOfl TPYHTIAa MIKOC O M, a fpH ero rayOokoM 3ajerdHiu ne meHee
yeM Ha 50 M. Bce cBOHCTBA TpyHTOB HCCJAEAYIOTCS B Ipouecce npoBene-
HHSL HHXXEHepPHO-TeOJOIrHYECKHX HM3bICKaHHH, BBINOJHSEMBIX B CUOOTBETCT-
BHH C HOPMATHBHBLIMH JOKYMEHTAMH HAa HHMKEHeDHO-reoJOrHueckHe H3bI-
CKaHHA 1751 CTPOHTEIbCTBA.

HHueHepHO-reosoryyeckie H3bICKAHHSI OCYIIECTBJSAIOICH B COOTBET-
CIBHH ¢ TeXHHUYECKHM 33aJaHueM INPOeKTHOH OpraiH3aiuny, B KOTOPOM
ONpEeACAAIOTCS OCHOBHOM COCTaB, A€TaJbHOCTh H NOPAAOK MPOBeLEHUS
H3bICKAHHI., OCHOBHbIE TPeOOBAHHA K COAEPAK AN TEXHHYECKOrD 3a1aHHS
Hanoxelsl B rjaase CHull «MuxenepHbsie n3bickaHis AJs1 CTPOHTENbLCTBA.
OcHOBHBIE TTOJOMKECHHS».

1.11. B orTueTHBIX MaTepHa1aXx HHKEHEPHO-redJOTHUECKHX H3bICha-
HHH, HCNOJIb3yeMBIX Jist OOOCHOBAHUA TIPOEKTOB IPOTHBODHIALTPAIMOH-
HHIX 3aBeC, JOJIXKHBl COAEPXKATbhCH CAEAYIOUlHe JONOJHHTE/bHbie JAaHHBIE:

cofep:Kalie B IPYHTAX KPYynHbLIX BKJIOUEHHI, NPOUHLIX NPOCIOeK, HX
pa3Meph!, pacnpocTpaHeHHe H npoYHOCTD;

KOHPHUIypanusi NMOBEPXHOCTH M COCTOSiHME TPYHT2Z BOAOYINOPHOTO
CJ051, ¢ KOTOPBIM J0JKHa CONPATraTbhbCs 3aBeca;

peXHM NOA3E€MHBIX BOL B CJIO€, B KOTOPOM MPEANOJIaraeTcss co3jaa-
HHe 3aBechbl, H B O/JIMMKAHUIHX K HEMY BOAOHOCHBIX CJCSiX, THApaB.iye-
CKasi CBA3b MeXAY BOJAOHOCHBIMH CJAOSIMY;

YCTOHYHBOCTb TPYHTOB K (UJAbTPaLHOHHBIM aedopMmaunaMm (cypdo-
3HH, Pa3MbIBY, BLIIOPY H AP.).

1.12(1.6). IIpH npoeKTHPOBAHHH CTEH COOPYKEHHH H NMPOTHBOPHALT-
PALUOHHDIX 3aBeC, YCTPAWBaeMbiX CHOCOOOM «CTeHa B rpyHTe», JOJAMKHL
ObiTb onpeneneHbl H B NMPOEKTe YKA3aHbI OCHOBHBIE AaHHBIE MO TEXHOJIO-
TMH TPOH3BOACTBA PaboOT (ANHHA 3aXBaTKH, yjae bHbie BeCd THKCOTPOI-
HOrO0 pacTtsopa H 0eTOHA, NPOAOJKHTEJILHOCTH BHIOJHEHHS 6eTOHHbIX
pafor).

1.13. Ilpn npoeKTHpPOBAaHHH [MOA3EMHBIX COOPYIKEHHH H IIPOTHBO-
GUILTPAUHOHHBIX 3aBEC B COCTAB NPOEKTA AOTKHLI ObiTh BRK/HOYCHLI OC-
HOBHbBIE NTOJIOXKEHHA NPOH3BOACTBA PaboOT:

NpHMelseMbie MeXaun3Mbl NAA Pa3palbOTKH TpaHulIeH,

[IPHMEHseMbl€ [VIHHBl IJIS DNPHTOTOBJAEHHS TIJIMHHCTOH CYCMIEeH3HH
C yKa3aHHeM TIJIHHAHOrO Kapbepa HJH 33BOJAA-H3rOTOBHUTENAS I'JIHHONO-
POLUKA;

OCHOBHBIe NMOKAa3aTeNH KayeCTBa TJIMHHCTOR cycneH3uyd (nJAOTHOCTD,
CTaOH/NBHOCTh, CYTOYHRIH OTCTOIl H PaCIJLIB);



OCHOBHLIE XapPaKTEPHCTHKH MaTepHaja 3anoJIHEHHA TpaHulexn (18
HeTBEpACIOUIHX IJTHHHUCThIX MATEPHAJOB — MECTOPACIOJOXKEeHHe KapbhepOoB
IJIHHBl H €€ XapaKTepPHCTHKA);

TEXHOJOTHYECKAaA CXeMa NPOH3BOACTBA paboT no pa3paboTke TpaH-
HIe H ee 3amnoJIHEeHHIO,

pa3fHBKa TpaHLIeH HA CeKUHH (3aXBATKH) C YKa3aHHeM HX pa3Mme-
POB H CNOCOOOB pasfesNeHHs TPAHLIEH HA CEKIHH, a TAKXe KOHCTPYKIHSA
OTpaHHUYHTEJIeH,

1.14(1.7). Crennl coopyxeHHs (34aHHfl), yCTPAHBAEMbie Cnoco6OM
«CT€eHa B TPpyHTE», JOMyCKaercsas TNpeAyCMAaTPHBATh MNPAMOJUHEHHOTO,
KPHBOJHHEHHOT0 HJH JOMAHOro OYEPTAHMA B IJIaHe, MPH 3TOM TakHe
CTEeHbl AONYCKAETCH NPOEKTHPOBATD MOHONHTHHIMH ¢ OETOHHDOBAHHEM,
OCYILLECTBIAEMBM METOLOM BepTHKaJbHO-nepemeutaomeitcs Tpyom (BIIT)
HJH HarHetaHHeM 0OeTOHHOM CMeCH HACOCOM C BbITECHEHHEM T[JAHHHCTOrO
pacTBopa, JHOO0 COOPHBIMH H3 XejJe300€TOHHBIX 3IJEMEHTOB 3aBOACKOrO
H3rOTOBJICHHSI.

Crennl cieayer npoEKTHPOBATb H3 THXKeJOro 6€TOHA MJOTHOH CTPYK-
TypLl NPOEKTHOH MAPKH NO NPOUYHOCTH Ha cxKarHe He HHXKe M 200 mas
MOHONHUTHBIX H He HHXe M 300 aas c6opHbIX KOHCTPyKuMi. IlpoekTHylo
MapKy 6eTOHA HJIH pacTBOpa AJiA 3aMOHOJHUHBAHHA CTHIKOB COOPHBIX
KOHCTPYKUHHA CJeAyeT NPHHEMATh He HHXKe NPOEKTHOM Mapxu OerToHa
COeAHHAEMbIX 3JIEMEHTOB.

beToH aJiA CTeH COOPYXeHHH (3MaHHH), YCTpaHBAEMBbIX B 00OBOJHEH-
HbIX T'PYHTAX, JOMXKEH HMETh NPOEKTHYI0 MApPKy NO BOMONPOHHUAEMOCTH
He HHIKe B 2 H MapKy mo MOpPO30CTOHKOCTH He HHxkKe Mp3 50.

1.15(1.8). Tpe6oBanuss Kk 6eTOHY H apMarype YCTAaHABJIMBAWTCA MO
cooTBeTcTBYIOUHM rjaasam CHuIl no npoekTHpoBaHHI0O GETOHHBIX H Xe-
Ne300eTOHHBIX KOHCTPYKUMH. JlomoaHuTeabHble TpebOBaHHA K 6eToHy,
YKJaAbiBAeMOMY B KOHCTpykuuu meroaom BIIT, ycraHaBauBaiwtcsd B CO-
orBeTCTBHH ¢ raason CHulIl na npoussoacTtso H npHeMky paboTr no
BO3BEJAEHHID MOHONHTHBIX OETOHHBIX M XeJe3o0eTOHHbIX KOHCTPYKIHA.

B creHax, BbINOJHAEMbBIX H3 MOHOJHTHOro OeTOHAa, YKJaJbiBa€MOI'0
metoaom BIIT, B kauecTrBe pabGouelt apmarypbsl HOJKHA NPUMEHATHCH
CTEpPKHEBAA apMatypa nepHogunveckoro npoduis. IpuMeHeHuHe raajikon
apMaTtypbl AJS YKa3aHHbIX LeJeH He A0NyCKaeTcq.

1.16. Ilpu pazpaGoTke 00BEMHO-IJIAHHPOBOUYHBIX H KOHCTPYKTHBHBIX
pDEeIIEeHHH NOJA3eMHON 4acTH COOpPHBLIX COODYXKEHHH, MOAJEeXKalHX CTPOH-
TEJIbCTBY CIOCOGOM «CTE€HAa B IpyHTe», HeOOXOAHMO YYHTHIBATH OCOOEH-
HOCTH TEeXHOJIOTHH NPOH3BOACTBA PalbOT nO BO3BEAEHHIO OrDa)KZAIOILIHX
CTEH, 2 TAKXKE COOPYIKEHHH B LEJIOM.

dopMa M pasMepnl MNOJ3€MHOH YAaCTH COOPYIKEHHH, BO3BOAUMBIX
CrocOO0OM «CTEHAa B TPYHTE», ONpeAeNsIoOTCH: 3ajaHHeM Ha NPOEeKTHPO-
BaHHE CTPOHTEJNLHOH 4aCTH oObekTa, YCJAOBHAMH TIPOH3BOACTBA pabor,
HHXKEHEPHO-TeoJIOTHYSCKHMH YCJAOBHAMH, IDHUMEHSAeMbIM TEXHOJOTHYECKHM
0O0OpYyIOBaHHEM,

B neasx yaudukauun uenecood6pa3Ho INPOEKTHPOBATH NPAMOYTONb-
Hble HJIH KPYIJble B IJIaHe COOPYXKEHHS C BHYTDPEHHHMH pa3MepaMH, M:
8 10, 12, 15, 18, 24, 30, 36, 42, 48, 54, 60 u 6oaee. ' N1yOHHY 3aJ0XKEHHS
AHHIIA caeayeT NPHHHMATS ¢ waroMm 0,5 m.

1.17. Pacnosoxenue neperopolOK H TNEPEKPHTHH NOI3eMHON 4YaCTH
OKa3blBAeT BJIHSHHE Ha TEXHOJIOTHID BO3BEJEHUS COOPYXKEHHS H ero KOH-
CTPYKLUHIO, TaK KaK OnpejenseT yCTOHYHBOCTh CTEH B Ipollecce paspa-
OOTKH FPYHT2@ H 3KCIJYATAIlHH COOPYXEHHHA,

[Ipn cTpoHTenbcTBE HACOCHLIX CTAHUMH, BOA03a00ODOB, €MKOCTHRIX
H JAPYTHX COODYIKEHHN, CBS3aHHLIX C NPHEMKOH H nepepaboOTKOR MXHA-
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KOCcTel M ra3oB, HeOOXOAHMO B NPOEKTE NpefyCMaTPHBATb NPOEMBI B KOH-
CTPYKLUHAX CTEH AJS BOAOBOJAOB H KOJJIEKTOPOB, YCTPOHCTBO BOJONDHEM-
HEIX OTBEPCTHH H T. 1.

Bce 3aknapgnbie geTanu AOMXKHB ObITb yCTaHOBJCHH Ha apMoOxapka-
cax HJAH cOOPHBIX 3JeMeHTax A0 HX ONYCKaHHs B TPaHLICIO, 3aMN0JHEHHVYIO
FIUAKCTOHR CyClieH3new.

Bce oTBEpPCTHS B CTEHOBHX NaHEASX nepel HX YCTAHOBKOH B TpPaH-
11e}0 3aKPbIBAIOTCS METa JIHYeCKHMH HJH NepPeBAHHLIMH IIHTaMH, H3BJe-
KaeMbIMH H3HYTPH COOpyxeHHA. [lJs1 3akpenJyieHHss IIHTOB OTBEPCTHA
00paMIdIOTCH 3aKJaAHKMH YacTAMY.

1.18. Ilpn ycTpoiicTBe CTEH COOpPYXeHUH H3 COOPHBLIX 3JIeMEHTOR
B CBSI3H C BO3MOXHBIMH HETOYHOCTSIMH, BbI3LIBAEMBIMH YCJOBHSIMH INPOH3-
BOJACTBA paboOT MO MOHTAaXy CTEHOBLIX MaHeJeH B TpaHllee, 3aNOJHEHHOR
FJAMHUCTOR CyCcleH3uel, peKoMeHAYyeT !

B CTEHAX COOPYKEHHSI NPeAyCMaTPHBAThL 3aMbiKalOUIHE MOHOJHTHbIE
y4yaCTKH, KOTOpble CJEAYeT BLINOJHATL IO OAHOMY Ha KaMXAYH H3 CTeH
NIPpAMOYTOJIBHBIX COOPDYXEHHH H OJHH — Ha KpYIJoe COOpYKeHHe;

B MecTaX CONpPSXEHHH NeperopojoK CO CTEHaMH, a TaKXe INOoJ3eMHOH
H HAJ3EMHLIX 4YacTeld COOPYKeHHH, B HEKOTOPbIX CJAydasix CJaeAyeT Ipe-
AYyCMATPHBATh MOHOJIHTHBIE YYaCTKH;

KOHCOJIH H 0o0pe3bl cTed BHYTPH COOPYX>XeHHS, NpeJ(Ha3HAYEeHHbIe RJS
OMHPAHHA CTPOHTEJbHBIX KOHCTPYKLUHA HJIH TEXHOJOIHYECKOrc o00pyno-
paHusd, chenyer BHNOAHATL Ha 100 MM HHXe NMPOEKTHOH OTMETKH ONHpa-
HHUsl, NPeAYCMATPHBasi BO3MOXKHOCTb HX HapaulUBaHHA MOHOJHTHLIM OeTo-
HOM I10C/ie Pa3paloTKH IPYHTA B COOPYIKEHHH,

rabapUTHl IIPOEMOB H OTBEPCTHH B cTeHaX HeoOXOAHMO NDHHHMATD
66ABIIHMH MO BbICOTe H wHpHHe Ha 100 MM, ueM 3KCIMyaTauHOHHBIA
pa3Mep OTBEPCTHS;

3aKJaJHBIE YACTH, a TaK¥Ke BBINIYCKH H3 MaHeJeH IJA CBS3H C JHH-
leM, NEPEerOPOZKAMH HJIH NMEePEKPBHITHAMH CJAEAYeT YCTaHaBJHBAaTh HCXO-
AA H3 A0NyCcKOB B maHe 30 MM H 1o BeIcOTe 50 MM.

Han3eMHass yacTb COOpYXEHHSs, onHpaloulasacsd Ha NMOA3EMHYIO 4aCTh,
BO3BEAEHHYIO CIIOCOOOM <«CcTeHA B IpPyHTE», JOJXKHa OBITH OT/E€/JeHA Je-
dopMAUHOHHBIMY IIBAMH OT KOHCTPYKUHH, GPYHIAMEHTBHl KOTOPHIX MOTYT
UMEeTb APYIYI0 OCaxKy.

1.19. Cocrap 6eTOHHON cMeCH CJeAyeT Ha3HayaTb B COOTBETCTBHH
¢ raasoit CHHII no GeronaM Ha HeOpraHHueCKHX BSKYIIHX HCXOAA H3
TpebyeMOH NPOYHOCTH H BOJOHENPOHUIIaeMOCTH GEeTOHA.

MeponpHaTHS MO NOBLINIEHHIO CTOHKOCTH OeTOHA INPOTHB arpecCHs-
HON cpeabl caeayer Haszuauyath B cootBercTBHH ¢ ['OCT «beron ruapo-
TeXHHUYeCKHH. TexHHueckne TpeOOBAHHA K MarTepHaJaM JJs €ro npHro-
toBJeHHA». [IpH pelmieHHH BOMPOCOB NO AHTHKOPPO3HOHHOH 3alLHTE CJle-
AYeT NMoab30BaTbcad pekomenaauusami raassl CHHIT «3amuTra cTpoHTe.b-
HBIX KOHCTPYKLHH OT KOPPO3HHY,

1.20. Ilpn Bo3Be1€HHH CTEH COOPYIKEHHI CocO60M «CTE€HA B IPYHTE»
CJIeyeT YYHTBIBATb 32KOJbMaTHPOBAHHOCTbL IPYHTa H HAJHYHE CJOA TJIH-
HOLIEMEHTHOMN H3OJISAIHH.

Kak npaBHJsoO, CneuuaJbHOH THAPOH3OASIHH He NpPefyCMaTPHBAETCH.
B 0c000 OTBETCTBEHHLIX CJy4YasiX BO3MOXKHO IPHMEHEHHE CJIOS TODPKpera,
KPEeMHHHODIraHHYeCKOH H JAPYrHX BHAOB THAPOH3ONSIHH, HAHOCHMOH Ha
HapyXHYI0 CTODOHY CTEHOBBLIX NMAaHeJEeH N0 HX YCTAaHOBKH B TpaHIIelo.

1.21. JIns apMHpPOBaHHSI CTEHOBBIX NaHeJedl, BO3BOAHMBIX B OGBOA-
HeHHbIX TDYHTAaX, NPHHUMAaeTCA CTajb Tropsiyekata"ad KJjaccoB A-1 H

A-1I, a B HeOOBOJHEHHLIX I'PYHTAX HJAH NPH HAJHUYHH THAPOH3OJISLHH —
cTanb Kaacca A-III.



s apMaTypHBIX BRINYCKOB, OTTHOAeMbIX B npoLecCe NMPOH3BOACTBA
paboT H npeaHa3dHauyeHHBIX A/ CBSA3H C BHYTPEHHHMH CTEHAMH H AHHUIEM,
MPUMEHAETCSI apMaTypHas cranab kyaacca A-l.

1.22. B xauectBe pabGoueir apmMaTypbl NIPH H3TOTOBJIEHHH apMOKAapPKa-
COB AJf ee JIyUllero CXBATHBaHHsg ¢ O€TOHOM CligyeT npHMeHATL ap-
MATYPy NepHOoAHYeckoro npoduas. I'nankylo apmarypy cjaeiyeT npHMe-
HSITb TOJIBKO JJf «OTIrHOOB», HeoOXOAUMBIX JAJSA COeJdHHeHHS CTeHbl B
TPYHTE C NEPEropOAKAMH I NEPEKPHITHAMH,

1.23. Jlna GeTOHHPOBAHHA MOHOJHTHBLIX CTEH INOJ3EMHOro COOpPYXKe-
HUSI METOAOM BeDTHKAaJbHO-NepeMellaollencsi TpyOsl caelyeTr NPUMEHATh
BbICOKONOABHXKHbIe OETOHHBIE JHTLIE CMECH C 0Ca KO Konyca 17—20 oM.

IlpuMenenue Bosee XKeCTKHX cMeCeH yMeHbLIaeT pajaHyc JAeHCTBHS
OeTOHOJMHTHBIX TpyOD, MOXKeT NPHBeCTH K 06pa30BaHHI0O B Tpybax npoOOOK,
KaBepH M NyCcTOT B 6eTOHe. BomoueMeHTHOE OTHOIUEHHE AOJXHO HAa3Ha-
yatbcsl B npefeaax B/L—0,55—0,65, npu 3ToM B GeTOHHYW CMech c.1e-
AYeT BBOAHTH MNACTHPHUHMPYIIOU[He JO00ABKH. 3aMOJMHHTEAb 151 OeTOHHBIX
CMeCeH He N0JiXeH npeBbliath pazmepoB 20—40 mMm. Mapka uemenra,
IPHUMEHsIEMOro JJIA OETOHA, YKJaAblBaeMOro cnocobfOM BepTHKAJbLHO-IIe-
peMmeunlaiouiencsa TpyOsl, aosxHa ObiTh B 2 pa3a Bblllle NPOEKTHOH MAapKH
beTOHA.

1.24(1.9). TaHHHCTBIH pacTBOpP AJR 3arMOJHEHHS TpAaHUIEH HAH Oypo-
BbIX CKBAXHH J0JKeH HMeTb COCTAB, VAeJbHbIM BeC H Apyrde NnokKasa-
TEAW Kauyecrsa, oOGecneuuBalOHide YCTOHYUHUBOCTL CTEHOK TpPAHUIEH HAM
CKBAXKHH J10 ITOJHOTO0 OKOHYaHHMsI padoT no YCTPOHCTBY CTeH HJAH TPOTH-
BOQUILTPAUMOHHKX 3aBec, JlaHHble no noadopy <¢ocTaBa TJAHHHCTOrO
pacTBOpa JOJMKHBI COAEPKATLCH B NPOEKTE NMPOH3IBOACTBA padoT B COOI-
BeTCTBHH ¢ TpebosanusaMH raasst CHull no npouisoacTtsy H npHemke
pabor no yCTPOHCTBY OCHOBAHMH H (PYHIAMEHTOB. ¥ AeJbHbIH BEC PaCTBO-
pPa NpY HCHOJNb3IOBAHMH [JA €ro MPHroTOBJAEeHMS OEHTOUHTOBBIX TJHH
caepyer npuHuMars 1,05—1,15 r¢/cM® n npu HCNOAB30BAHUH TIJIHH APYTHX
BuaoB — 1,10—1,30 rc/cm3.

1.25. [lpu no16ope napaMeTpoB [JIHHHCTOH CYCIEH3HH A/ TPYHTOB,
NPOXOAHWMBIX IIPH OTpbiBKe TpaHueH ¢ Uedbx 00pa3soBaHHSA BOAOHENPO-
HHLAeMOro 3aKOJbMaTHPOBAHHOIQ cJ0Sl, HeOOXOAHMO HMETD:

HAHMCHOBAHUE TPYHTA;

36PHOBOH cocTas rpyHra, %:;

yroJji BHYTPEHHEero TpeHus, rpai;

clenJeHHe, Krc/cM=;

MOAYJb nedopMalHH, Kre/cM2;

NOPUCTOCTD, Y% ;

ko3 puumedT QHABTPALUH, CM/C.

[l KOHTPOJISA mapaMeTpoOB CYCHEH3HH NPH NPOH3BOACTBE DABOT Ha
CTPOHTEJILHOH IJollafke HeOOXOAHMO HMeTh NEPEHOCHYIO MOJeBYIO J1abo-
PaTOPHIO I'JIHHHCTBLIX pacTBOpoB THnAa JII'P-3 baknHcKoro npuoopocTpol-
TeJILHOI'0 3aBOJla HJAH NepeaBHXKHylo Jabopatopuio tHna JII'P-69 Ha as-
TOMawHHe MBITHIIHHCKOrO NPHOGOPOCTPOHTENILHOTO 3aBOJA.

1.26. Ind npHroTOBJIeHHS I'AHHHUCTHIX CYCMEH3HH CJAeAyeT IPHMEHATD
NJAaCTHYHbLIE XHPHbLIE IVIHHH B BHJle IJIHHOMOPOMIKOB HAH KOMOBOH I'JIHHLI.

[/IHHBl, nNpeaHa3HadYeHHble OJiA IPHTOTOBJIEHHA CYCIIEH3HH, NOJIXKHD]
O6LITb HCCJEeAOBAHbLl B JAa00OpaTOPHHIX YC/JAOBHSAX [JIA YCTAHOBJEHHS HX
IIPHIOJHOCTH H JO3HPOBKH.

Jas nosyyeHHsT BbICOKOKAYECTBEHHHX IVIHHHCTHIX CycneH3Hi 6oJee
BCEro NPHIOOHH TOHKOAHCNEPCHBE H BhICOKON/JAACTHYHHE MOHTMODHJAO-
HATOBhle (O6E€HTOHHTOBHE) rJHHh. MOryT NPHMEHATLCA TaKXKe H MeCTHHe
TAHHB, B KOTOPHX I/IHKRCTHX YacTBL pasMepoMm A0 0,001 m comepKHTCH
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e MeHee 10%, pasmepoMm a0 0,005 MM — He menee 409%, yHCA0 nuIacTHY-
HOCTH — He MeHee (0,2, BJAXHOCTbL Ha rpaHHle PACKAaTHIBAHHS — He Me-
Hee 0,25, nabyxanine — He Menee 10—20%. Ilpy Haanunup B rJaHHe He-
60/bIIOTQ uncsaa yacTHIl Oo.ee 1 MM X HeoOXoAHMo YAAJ/ATb BO BpE-
MA IIPHTOTOBJEHHS I'VIMHHCTOH CYCIIEH3HHM.

Jlna obecreyeHHss YCTOHYHBOCTH TPYHTOBBIX CTeH OTPhIBaeMblX TpaH-
i1IeH Ha MepHo] HX YCTPONCTBA H 3aNOJHEHHA MNPHMEHsETCsl IVIHHHCTas
CycClieH3ns, cnoco0Hast KOJIbMaTHPOBaTh CTEHKH TpaHlleX H 00Pa3OBLIBATH
Ha HHX NMJIOTHYIO BOJOHENPOHHIAEMYIO IJIHHHCTYIO KOPKY.

1.27. PexoMeHAYETCH NPHMEHATL CYCHEH3HH H3 DeHTOHHTOBHIX IVINH
¢ MHHHMAJbHLIM yaedbHbIM BecoM. Ecam npH nogo6paHHOM YAENLHOM
Bece YCTOHYHBOCTb FPYHTOBBIX CTEHOK TpaHWeEH He obecneynBaeTcd, cJe-
JYeT NOBLINIATL YPOBEHb pPacTBOpa INyTeM INOACHINKH TEPPHTOPHH, HApa-
m¥Bas QOpIIAXT, HJIH YTAXKeJEeHHS pacTBOpa.

1.28. J1nss npOXOAKH TpPaHIIed PEKOMEHAYETCH NMPUMEHATb IJIHHHCTHIE
CYCIEH3HH CO CJeAVIOLIHMH napaMeTpaMu:

yCJIOBHAf BA3KOCTb, C . L. 18—30
BOJOOTHAAa4Ya 3a 30 MIH, CM3 He 60JIEE‘, Lo 30
TOJIHHA I'JIHHHCTOH KOPKH, MM, He Oogee . 3
cTaGUAbLHOCTb, I'c/cM3, He 6Gotee . . . . . 0,02
orcTo BoAbl, Y%, He OGonee . . . . . . 4
cTaTHUYeCKOe HamnpsKeHue CcABHTa, Mrc/om? 10—50
coAep)Kanue necka, %, He Oonee . . Lo 4
KOHUEHTpaulsi BOAODPOAHBIX HOHOB, pH . . 8—11,5

1.29. IIpu nonbope napaMeTpoB IVIHHHCTBIX CYCIEH3HH MOXHO MNOJIb-
30BaTbcs Taba. 1.

Tagauywa |

[IpoXoauMbie T'pyHTH

s | o5 | 53 5
[TapareTpnl r'THHHCTBIN CYCIIeH3HH E a2 = 3 Y 3 = -
S | 558 | sd=| g | £ | E
a3 | &8s | 258 > | > | F
i X = O | & xi @, Q —

|

Boaoornaua 3a 30 MHH, CM3, 10 15 20 22 15 12

He BoJee

Ilpene.bHoe cratHyeckoe Ha- | SO 50 30 50 40 30
npsi2KeHHe  CJABHra  uepes
10 MmuH, Mrc/em?

1.30. ITpo6ul raun H3 MECTHBIX KapbepoB A.JA JaGopaTOPHBIX HCCJe-
NOBaHHH B LeJsIX YCTaHOBJIEHHA HX OJHOPOAHOCTH M KauecTBa CJjeayert
OTOHPAaThb B KaXAOM Kapbepe He MeHee ueM u3 Tpex mecT. Bec npo6
noJ/MXeH ObiTb He MEHee D K.

HccaenopaHus KayecTBa I'THH H NPHIOTOBJICHHBIX H3 HHX CYCHEH3HH
JO/MKHBI NPOH3BOAHTLCA B COOTBETCTBVIOIIHX TPYHTOBBIX JaGopaTOpHAX
1 B Ja60paTopHAX ITHHHCTBIX PACTBOPOB.

A5 NPHroTOBAEHHA TIVIHHHCTBIX CYCNEH3HH NpeJnouYTHTEJNbHEe mnpH-
MEHATb HaTpHEeBble TJAHHBL BBH1Y HX OOJbIIOI DPACTBOPHMOCTH (menTH-
3allHH) B BOJiIe H BO3MOXHOCTH NOJYYE€HHA H3 HHX BecbMa CTAOHNBHBIX
THKCOTPONHBIX PACTBOPOB ¢ XOPOWIHMH NOKAa3aTeNAMH KauecTBa.



1.31. B cnayyae HEOOXOAHMOCTH NPHMEHEHHA T[JHHHCTOH CYCNEeH3HH
O6oJblUel NMJAOTHOCTH OHa MOXeT ObITh NoJyuyeHa nyreM gobapjeHHS B Hee
CIIELUHANbHEIX YTSAXKeJNHTeNEeH B BHAE MOJOTOro 6apura HJIH OKHCH XKeJe-
3a IO peuentype, YCTAHOBJEHHOH Ha OCHOBE JafOpaTOpPHHIX HCCJe-
AOBaHHH,.

YJayylleHde InOKa3aTteJedl KadyecTBa IVIHHHCTHIX CYCIIEH3HH MOXeT
OblTb AOCTHTCHYTO INyTeM oO6pabOTKH HX KaJbUUHHPOBAHHOH COJOMN
(Na,COj3), B xoauuectBe 0,2—0,5% ot Beca IVIHHBI, YrJemleJJOUHBIM pea-
redToM (YIIIP), xapbocumernauenmonoson (KMLl), nupodochparom
HaTpus (NayP.0;), cHankaToM HaTpus (KHIAKOE CTEKJO).

s npenorepalienns 60JblunXx noTepb (yXOAa) IMIMHHCTOR CYCIEH-
3HH CJeAYyeT YyBeJHYHMBATbh €€ BS3KOCTb NyTeM O0pPabOTKH MHUAKHM CTEK-
JIOM HJIM HM3BeCTbIO IO peuentype, noao6paHHOil B JaOOpaTOPHH.

Bona aas npHUroToBJIEHHS I'VIHHHCTBIX PAacTBOPOB AOJXKHA COOTBETCT-
BOBaTb TpeboBaHusiM TY Ha BOAY AJs 3aTBOpPeHHsI GeToHa.

1.32. IlpoBepka nokasare/jied KayecTBa IVIHHHCTBIX CYCHEH3HH JOJIXK-
Ha NPOH3BOJHTLCH CAECAVIOUIHMH NPHOOpaMHU:

. Apeomerpom AT-1 uau Al-2 — n1oTHOCTL (), rc/emsd,

2. Buckozumerpom CIIB-5 — ssiskocts (T), C.

3. IIlpu6opom BM-6 —Bogoormauva (B), cm3/30 MHH H TOJIHHA
TIHHHCTOH KOpKH — (K), MM,

4. TlpuGopom CHC-2 —— craTnueckoe Hanpsixkedne cxpura (0 3a
I muH, 3a 10 MuH, Mrc/cm?).

5. OrcroiinnkoM JIbiceHKO — coftepxxanne necka ([I), %, u coxep-
XaHHe oTMuiToro necka (OIl), %.

6. Huanuapom LUC-1 u apeomerpom A@-1 man AT-2 — cTrabuabHoCTh
(C}, rcfem3.

7. MepHBIM UMJIHHAPOM — cyTouHRA oTcTod (O), %.

8. Konycom AsHHH — pacnams (P), cm.

[lokazaTesn xka4yecTBa TJIMHHCTHIX CYCHEH3HH JIOJXKHBI COOTBETCTBO-
BATb NMPOEKTHhIM.

1.33(1.10). Onsg 3anosHeHHs TpaHlLIeH NPOTHBOPHUIALTPALHOHHBIX 3a-
BeC AONYCKAeTcs NPEAyCMATpPHBATh TBEpAEKI He MaTepHaanl (OeToH,
ragHonemMeritioie — nmn. 1.14, 1.15 u 1.35 Hacrosimero PykoBOaCcTBa HJH
HeTBepAelolUlHe MaTepHansl (KOMoOBasi TJHHA, 3arJIHHH3HPOBAHHbIM
rpyatr — nn. 1.37 B 1.39 Hacrosaumero PyKOBOACTBA) M ApyrHe MaTepHa-
Jbl, YAOBAETBOPSAIWHE TPEOOBAHUAM KA4eCTBA H TEXHOJOTHH COOPYXKEHHS
NPOTHBOQHILTPALHOHHBIX 3aBecC.

1.34. Brib6op MaTepnasa 3anoJHeHHs] CAEAYET NPOH3BOAHTL HA OCHO-
BE TE€XHHKO-3KOHOMHYECKOrO COIIOCTABJEHHS ¢ YUEeTOM cJelylowWux ¢ax-
TOPOB:

¢UILTPALIHOHHASA NPOYHOCTh MAaTepHasa 3aNlOJIHeHHS JOJMKHa COOT-
BETCTBOBATb AEHCTBYIOIIEMY Hanopy HAa 3aBeCy H JOJAroBDeMeHHOCTH ee
paboThl;

nepopMaTHBHBIE H NMPOYHOCTHBIE CBOHCTBA MaTepHana 3aNoJHEHHS
AO/IKKELl COOTBETCTBOBATDL OXHIAEMOMY HanpaXKeHHO-AehOpPMHPYEMOMY
COCTOSIHHIO 3aBeChl, BMEUIAIOWero rPyHTOBOrO MaccHBa H CONPSXKEHHOTO
C 3aBeCOH CoopyxXeHHs. [IpH Ha3HAYEHHH 3THX CBOHCTB JAONYCKAETCS
HCMOJb30BATL a4HAJOTH TIOCTPOEHHBIX COOPYXEHHH, a B HeOOXOAUMBIX
cJyuyasiX OOOCHOBLIBATb HX CTaTHUECKHMH pacueraMu. IIpu 3ToM caenyer
YYHTBLIBATh, YTO MAaTEPHAJB 3aN0JHEHHA IIDH COOTBETCTBYIOUIHX HAarpyas-
KaX CInocOoOHbl K HAPYUIEHHIO CIVIOIIHOCTH 3aBeChi (TBepAelolllHe MarTe-
PHaJbl — K TpeuwHHOOOpa30BaKHIiO, HeTBEPACIOLIHE — TAKXe H K 3HauH-
TEJIBHOMY CXAaTHI0, NMPEHMYIIECTBEHHO 34 CYET YMEHbIIEHHS TOJIIHHE
3aBeChl C H3MEeHeHHeM Je(OpPMAaTHBHEbLIX M IPOYHOCTHBIX CBOHCTB);
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BEIOOp MaTepHaJa 3aMOJHEHHS H TEeXHOJIOTHSl ero nojauy B TpaHIIeH
WIRA CKBAXXHHBI JIOMXKHBI OBLITb YBSI3aHbl C TEXHOJOrHedA HX pa3paboTKH.
Hanpumep, nnd 3anoJHeHUs CBafHBIX 3aBeC, M0 YCJOBHAM TEXHOJOI'HH
pa3paloTKU CKBAXKHH, MOXeT OblTh NPHUMEHEH TOALBKO TBEPALIOUIHH Ma-
TepHaJl.

1.35(1.11). I'nHHOUEMEHTHbIH PAcTBOP AJis 3aNOJHEHHS TpaHWeH HAH
CKBaXXHH AOJKEH OTBEYATH CJAENVIOUIHM TPeOOBAHHAM:

vaeabHblfl Bec 1,6—1,8 rc/cm3;

NpoeKTHag INPOYHOCTL NPH CIKATHH 3aTBepAeBlIero pacTBopa He
6onee 30 Kkrc/cM?;

BbIXOJX KaMHs NPH 3aTBepAEeHHH He MeHee 98Y.

JAAs NpHroToBJEHHA TAHHOLEMEHTHOro pacTBopa MAOJKHH NpHMe-
HATLCA I'JIHHBI H CYIVIHHKH C coaepXaHHeM He Ooaee 30% wacTHr pasme-
poM MeHee 0,005 mm;

IEMEHTHI JII0O00H MAapKH, CTOHKHE K XHMHYECKOMY COCTaBYy NMOJ3€MHBIX
BOJ,

3ANMOJHUTEAN—NECKH MeJKHe W CpeAHeld KPYNHOCTH B COOTHOEHHNX,
APU KOTOPHLIX JOCTUrATCH yKazaHHbie TPEOOBAHMH K TAWHOUCMEHTHHIM
PacTBOpPaAM.

CocTaB rjHHOLEMEHTHBIX PACTBOPOB JO0JUKeH noabHpaTtecs B Jaabo-
PATOPHBIX YCAOBHAX.

1.36. YnesbHBIH BeC IVIHHOLEMEHTHOIO pacTBopa noabHpaercs B yKa-
38HHBIX NpejejaxXx HCXOAS U3 YCJOBHH 1OJY4YeHHS] HeOOXOAHMBIX CBOHCTR
3aTBepAEBlIEro pacTtBopa, B YBsi3Ke C YAEJbLHBIM BEeCOM H PeOJIOTHYECKH-
MH CBOWCTBaMy TJAHHHCTOTO PAacTBOPAa, NPEeAYyCMOTPEHHOro Aad pa3pador-
KH TpaHUlel HJH CKBAXHH 3aBeChbl, Y AeJbHbLIH BeC IVIHHOLUEMEHTHOro pac-
TBOpa AOJIXKeH ObiThb NOCTATOYeH AJI1 BBITECHEHHST M3 TpaHIIeH HJAH
CKBaXHH I'IMHUCTOI'O pacTBOpa.

[Ipy HasHaYeHHW BEJHYHHLI NMPOYHOCTH NPH CXKATHH 3aTBEPIAEBIUIErO
pacTBoOpa CJAeAYeT YUHTLIBATD:

nHeaecoob6pa3HOCTb MHHHMAJLHOH NPOYHOCTH TeJa 3aBechl MO YCJIO-
BUAM ee nedopMUpPyeMOCTH (nRehOPMATHUBHLIE XAPAKTEPUCTHKH Tena aa-
Bechl lienecoobOpas3Ho npHOAMNKATL K AePOPMATHBHLIM XapakTepPHCTHKAM
BMelJajolero IrpyHta) H 3KOHOMHYHOCTH MaTepHaJsa 3alO0JIHeHHS,

HeOOXOAHMOCTh Habopa B 3aflaHHBIH CPOK NPOYHOCTH, o0eCneynBalo-
iefl yCTONYHBOCTh 3aNOJHUTENS NPH CTHIKOBKE CEKILHIl 3aBeCHI.

PeoJloOrHyeCKHe CBOICTBA INVIHHOLIEMEHTHOrO PacTBOpa NOJMKHBI ObITH
yVBSI3aHbl C TeXHOJIOTHEH ero IDPHIroTOBJEHHH, TPAHCNMOPTHPOBAHHSA H TMNO-
Ja4Yy B TPaHHIEH KAH CKBaXKuHul. Pacmisie no koHycy AsHHUH npuuuma-
eTcs nopsiaka 12—I14 cwm.

KoanuecTBO IJIHHOUEMEHTHOr0 pacTBOpa CJeAyeT IpeAyCMaTpHBATh
Ha 30—609% O6oJsblIe reomeTpHueckoro o6beMa TPaHIUEH HJAH CKBaXXHH.
J1o 06yC/a0BJAEHO HEOOXOAHMOCTBIO YJaJEeHHs] YacTH TIJIHHOUEMEHTHOrO
pacTBOp4, CMellIHBAIOIENCH NPH 3aNOJHEHHH C IVIHHHCTHIM NPOXOIYECKHM
PACTBOPOM, a4 TAKKE BO3MOMHLIM YBeJHUCHHEM IeOMETPHUYECKOro o0beMa
TpaHUIell WJAH CKBaXXHH NPH HX pa3paboTKe BCJEACTBHE MECTHBIX OODY-
IIEHHH I'PYHTa, NMONEPEYHLIX OTKJOHEeHHH pabouero opraHa npoXoXYecKOR
MAallHHL U 10 JAPYIHM NPHYHHAM.

1.37(1.12). KomoBas ramuHa, ucnoJjb3yeMass B KayeCTBe HETBephelo-
liero mMarepHana AJdA 3anoJNHEeHHsT TpaHIleH, JMAO0JIKHA B Mpolecce ee
VKAAJKH B TPAHIUEIO OTBEYATh CJeAYOLIHM TpeOOBAHHAM:

ObiTb MJIOTHOH H MeAJeHHO pa3MOKaeMoi B BOJe;

HMETb SBHO BbIDAaXKEHHYK KOMOBYIO CTPYKTYPY B HAChINH: OCHOBHas
Macca KOMbeB JOMKHA ObiTh pa3mepoM He meHee 10 cM, a MAKCHMaAbHBIA
pa3mMep KOMbeB He NOJXKEH NnpeBbLIATh !/; WUHPHHBI TPAHUIEH;
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NPHPOXHAA BJAAKHOCTbD AOKHA ObITh O6JMH3KA K npeleny pacKaTbiBa-
HHSl, KOHCHCTEHLHSI TBepAas, NOAyTBepAAas KAM Tyromaactuudas (T1. e.
C NnNoKa3arejeM KOHCHCcTeHUMH 0<J1<0,50).

[lonGop raHHLI, NPUrOJZHOH HAJS YCTPOHCTBA NMPOTHBOQMHJIBTPALIMOH-
HbIX 3aBeC, JOJIKeH O0OCHOBBLIBATHCH ClElHAJbHBIMH Ja60paTOPHBLIMH
HCCNEeA0OBAHHAMHE HJH (B 0COOBbIX OTBETCTBEHHBIX CJy4YasiX) ONBITHBIMH
paboTaMH.

1.38. ¥YKkazaHHple CBOHCTBA KOMOBOHA TIJIHHBl OOYCJOBJIEHB TEXHOJO-
riefl ee YKJAAKH B TpaHIIelo, NPH KOTOPOH TIJHHA, HAOCTABJEHHas H3
Kapbepa, CTAJIKHBaeTCs B TpaHuleld Oy/abJ03epOM HJAH TONAaeTCH 3KCKa-
paTopoM. IIpH 3TOM raHHa A0/KHA NMOJ COOGCTBEHHLIM BECOM IOTPYIKATh-
CA B 3aNOJIHAIOIIMH TpaHuew IVIMHHCTHLI pacTBOp, obpasys oTxoc. [IpH
V/iOBJETBOPUTENLHOM 3aMOJHEHHH 00beM TIJIHHB (B Hacblmi) J0JKEH
cocTaBJsiTb 0K0Ja0 70% reomerpuueckoro o0nema TpaHuweH. Ilpu oTKIO-
HEeHHH CBOICTB IVIMHBl OT yKa3aHHBIX (OblCTpast pasmMOKaeMOCTb, MEJKO-
KOMKOBATas, HJH NOPOILIKOBAsA CTPYKTypa H 1Ap.) MOXKeET NPOHCXOLHUTL
3aBHCaHle TJHHBl B pacTBope ¢ 00pa30BaHHeM CBOja, NPH 3TOM IHXHAS
4aCTh TPaHUIEH OCTAHETCS HE3aNOJHEeHHOH,

Hccnenosauuamn goaxHB  OblTb  YCTAHOBJIEHB (QHABTPALIOHHBIE
H Jle@OpMaTHBHbBIE CBOKCTBA TeJa 3aBechl, 00pa3yemMoro npu KOHCOJIIHAA-
IIHH KOMOBOHM TJIHHBI B TJIHHHCTOM pacTBOpPE.

1.39(1.13). 3arJMHHU3HPOBAHHLIH FPYHT, T. €. CMECb M3BJ/EYEHHOrO
H3 TpaHUleH TFPYHTA ¢ TJHHHCTBIM pPAacTBOPOM, 00pa3yeMbli TJIaBHbIM
o6pa3oM B mpollecce MPOXOAKM TPaHILEH, NOJKEH coaepXarb (fno Becy)
He meHee 10— 159, rAWHMCTHIX YACTHL, ¢ PABHOMEPHBIM HX pacnpegene-
HHeM no Bcemy 00bemy cmecH. [lpy HeoOXOoaHMOCTH AONMyCKaercd mnpe-
AYCMATPpHBaTh 000rauieHue H3BJCYEHHOTO H3 TPAHLIeH IPYHTA IJIHHHCTHIM
PacTBOPOM H JONOJIHHTENbHOE €ro nepemeliiBaHHe,

KOHCHCTEHN KA 3araHHH3HPOBAHHOIO TPyHTA {(CMECH) NOJXHaA ObITH
TaKOH, NIPH KOTOPOH ofecneurBaeTC KaueCcTBCHHAs YKJIAJAKA e€ro B TpaH-
HIEl0 10 3a1aHHOH TEXHOJOTHYEeCKOH cXeMe.

1.40. YKna1ka 3arJIHHH3HPOBAHHOIO IPYHTA B TPAHUICIO MOXKET Ipe-
JyCMaTPHBATbLCH C HCNOJb30BaHHeM Oyabjo3epa HJAH 3Kckapartopa. Ilpw
3TOM crnocofe H3BJeuYeHHbIH H3 TpPaHWeH 3arJHHH3HPOBAHHLIH TPYHT
YKJaablBaeTCcsl BAOJIb TPAHIIEH HA CIOJAHHPOBAHHOIN NOBEPXHOCTH H 3aTEM
nojaercsi B TpaHulelw OyJabJ03€ePOM HJH 3KCKABATOPOM NHOHEDHBIM CIIO-
coboM, o6pa3ysi B TpaHlllee OTKOC, OTTECHAIOUWHI TJIMHHCTBIH pPacTBOp
B CTOpoHY 3a0o0s. [ToBepxHOCTb, Ha KOTOPYIO YKJAABIBACTCHA H3BJCUCHHBIH
M3 TpaHUleH 3alJHHU3HPOBAHHHIH TPYHT, OrpaxjaaeTcd JAaMOOUKaMH,
NPeNnsiITCTBYIOUUMH DACTEKAHHIO PA3XHKEHHOrO TIPYHTA H TJHHHCTOIC
pacTBopa. JloBedeHHe 3arJHHI3HPOBAHHOTO TPYHTa A0 KOHCHCTEHIIHIL,
nossodsouleil 3¢PeKTHBHO HCNOAL3OBATHL OyJabl03ep HJAH 3KCKABATOPD,
NPOH3BOANTCSH 34 CYeT NMOJACLIXAHHA CMECH Ha BO3]yXe.

3amoJHeHHe TpaHnuleHd 3arJHHH3HPOBAHHBIM TPYHTOM BO3MOXHC
TaK¥Xe MO cXeMe OOpAaTHOrO 3aMbiBa, NPH KOTOPOIl 3arJHHH3HPOBAHHbIM
FPYHT NMOJAeTCsl B TPAHIUIECIO B BHAE NYJbIbl HENOCPeICTBEHHO OT IPOXO]-
YECKOTrO arperata HJH uyepe3 JONOJHHTEJbHBIH CMEeCHTEJbHO-NOAAIOUIHA
arperat. JTOT CNOcOo6 BO3MOMEH IPH NPOXOJKE TPaHUIEH THAPOMEXaHH-
3HPOBAaHHbLIMH arperaTaMH, BBIJAIOIUHMH Dpa3pabOTaHHBIH KH3-NOJ TJIHHH-
CTOro pacTBOpa TPYHT B BHAE NyAblbl. B 3aBHCHMOCTH OT KOHCHCTEHUHH
MyJbIILl 3aNOJHEHHEe TPaHUIEH MOXKET NpeAycMaTpPHBATbCH MO HeNpephiB-
HOI c¢XxeMe ¢ Oo0pa3oBaHHEM OTKOCA 3anoJHHTeNd JHOO IO CeKUHOHHOH
cXeMe C YCTZHOBKOH B TpaHlIee BPEMEHHBIX HJH MOCTOSHHBIX pa3ne/u-
TeNbHLIX abJ0HOB.
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2. HATPY3KH U BO3JEHCTBUA

2.1(2.1). Ilp¥ nPOeKTHPOBAHMH CTeH MNOJA3EMHBIX COOPYXEHHH,
yCTPaHBAaeMbIX crnocoOOM «CTeHa B rpyHTe», AOJMHb! YYHTHIBATHCH HAeli-
CTBYIOL[HE HA HHX HArpyskH M BO3JeHCTBHA, BO3HHKAIOUIHE B YCJAOBHUAX
CTPOMTENbCTBA H IKCMAYATALHH, & TaKMXKe OT COOPYMEHHst MAH 3AaHHA,
ONHUPAIOUIETOCA Ha ITH CTEHbl; AN COOPHBIX 3JMEMEHTOB CTEH JOJIKHE)
YUHTBLIBATBCSH TAaKKe HArpy3KM, BO3HHKaIOUIHe HPH HX H3ITOTOBJEHHH,
TPAHCIIOPTHPOBAHUH U MOHTAXKE.,

2.2(2.2). HopmartHBHbIe HArpy3kH, KO3PPHUHEHTH neperpyaku n
COYETAHHA HArpy3oK JOJXKHbI NPHUHUMATLCSI B COOTBETCTBHH C TpebHoOBa-
HusamMH raae CHulIl no Harpy3kam W BO3JeHCTBHSM H NO MPOEKTHPOBA-
HHIO OCHOBAHMH 31aHHH M COOPYXEHHH C YY€TOM JONMOJHHTEJIbHBIX Tpe-
GoBaHHH, NpUBeaeHHbIX B nn. 2.3—2.32 HacTosiuiero Pykosojctaa.

2.3(2.3). Harpy3kd u BO3JeHCTRHA, BO3HHKAIOLHE B YCJOBHSX CTPO-
MTEJbCTBA CTEH, YCTPAMBAEMbIX CNOCOOOM «CTeHA B TPYHTE», H COOTBET-
CTBYIOUIHe HM KO3I(QGIHUIHEeHTHl neperpy3kH JOMNXKHbBI NPHHHMAaTbhCA NO
taba. 2(1).

2.4(2.4). HopmaTHBHbBIe 3HAYEHM Beca CTPOHTENBHbIX KOHCTPYKUHM

G caexyer onpenensiTh NMO NPOEKTHBIM pa3MEPaM 3J€MEHTOB, NMPHHH-

Mast O0BEeMHLIH BeC MXeae300€TOHHBIX KOHCTPYKIHA B COOTBETCTBUM
¢ TpebosanusiMu raasbl CHuIl no npoekTHpoBaHHI0 GETOHHBLIX H XKeJe3io-
OeTOHHBLIX KOHCTPYKIHH.

2.5(2.5). HopmaTtHBHOe 3Ha4YeHHe OCHOBHOTro JaBJ€HHa TPYHTA

(rOPH3OHTAJNBHOTO) P Ha CTEHH HAa rayGHHE Z CAEAyeT onpefensTh Kak

AaBJleHHe TPYHTA C IOPH3OHTANbHOH NOBEPXHOCTbIO B COCTOAHHH TNOKOS
no gopmynam:
Bhillie BOJAOYNOPHOTO €O

B BOJOYNOPHOM CJIO€
P? = [pﬁz i (hn c hH) ?‘E,] ko2 [5(2)]

rae pc; — HOPMATHBHOE 3HAYCHHEe MNPHPOAHOro (OBITOBOro) HNaABJCHHA
rpyHTa Ha raiybHHe 2z OT NOBEPXHOCTH IPYHTA € YYETOM B3BelIHBAIOLILE-
ro AeMCTBUSA IPYHTOBBIX BOM;

koz — K03t pHUHeHT OOKOBOTO NaBJEeHHA TPYHTA B COCTOSAHHH MNOKOA,
NPHHHUMAEMbIH: IJf KPYIHOOOJOMOYHMIX TPYHTOB Ro:=0,3; nas neckos
H cynecein Ay = 0,4; pasg cyravmHkos Kky; = 0,5; pas rawn k,, = 0,7;
fia ¢ — PA3HOCTH OTMETOK NMOBEPXHOCTH I'PYHTA H BOAOYINOPHOro CJoOfl, M,

h,—pa3HOCTbL OTMETOK NMOBEPXHOCTH I'PYHTA H YPOBHSA T'PYHTOBLIX BOM, M;

Y., — HOPMATHBHOe 3Hauenne 0GbeMHOro Beca BOJAB, paBHOo 1 TC/MS.

lpu onpeneneHHH JAABJEHHSi p. HAa CTEHbl HHXKe JHA KOTJIOBaHa

(co cTopoHbl BbieMKH) 1o dopmynam [4(1)] u [5(2)] orcuer ray6uHb:
Z cJie/iyeT BeCTH OT OTMETKH AHA KOTJOBAaHa.

[Ipumevanune Ilpn HanUUHH HECKOJNbKHX I'OPH3OHTOB I'PYHTOBBIX
BOJA pacueT no dopmyae [5(2)] creayer NpoH3BOAHTL AJs KaXKAOTO BO-
LOYTMOPHOTrO CJIOS.

2.6. HopmaTuBHoe 3uayeHHe npHpPOAHOTrO (OBLITOBOrO) HAaBJIEHHS
TPYHTA Ha IJy0HHE Z OT NMOBEPXHOCTH IPYHTA C YYETOM B3BEIIHBAIOLIEro
JEHCTBHS FPYHTOBBIX BOJ P6: OnpexneasieTcss no Qopmyaam:
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TaGanuia 2(1)

Harpy3ka u BO3LeACTBHA

i —

[locToRyuHE

1. Bec CTpoHTeNbHHX KOHCTPYK-
M

2. OcHOBHOe [JaBJicHHe TIDYHTA
(ropH30HTaJbHOE) Ha CTeHH

3. bOoKOBoe naBieHHe, BO3HHKA-
olee B UPpyHTe NMpPH 3aMOJIHEHHH
TpaHHieH OeTOHOM H Iepe/aBae-
MOe TPYHTOM Ha CTeHhl [o0ocje
3aTBepAeHHs1 6eToHAa

4. JlonmoJiHHTEJbHOE N aBJIeHHEe
FPYHTA Ha CTeHH (rOpH3O0HTAaJIb-
Hoe), BhI3bIB@eMOe HAaKJOHOM
NJaCTOB IrpyHTa

5. I'napocraTHyeckKoe JABJEHHBE
TPYHTOBHX Bojx (FOPH3OHTAJDb-
HO€) Ha CTeHbI

6. HonosHHTEeNbHOE HepaBHOMEP-
HOE JaBJecHHe rpyHTa (rOpH30H-
TaJbHOE) HA CTEHH KPYIVIHX B
IJaHe MNOA3EeMHEIX COOPYXKEHHI,
BLI3LIBAEMOE  HEOJHOPOIHOCTLIO
'PYHTA B NJAaHe

7. YcunHs TpeHHs CTeH NnO I'PyH-
TY
8. YcuUaHA HAaTsXEHHS AHKepOB

9. Ilpurpyska auuma coopyxe-
HHsl aHKepaMH NpOTHB BCHJILIBa-
HHS

KpatkoBpeMeHHhHe

10. JomnoauHTtearHoe pnaBJieHHe
rpyita  (rOpH3OHTaJbHOE) Ha
CTeHbl, BH3LIBaeMoe Harpy3KamH,
pacnoJoXKeHHbIMH Ha [O0BEPXHO-
CTH I'PYHTA

% .
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] O 3
TC Ge
Tc/M2 | P,
> Pr.6
F
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» an.a
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Ko3dduunentnt nepe-
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cTosero PyYKosoAcCT-
Ba, MO KOTOPhIM OIpe-

AeASI0TCH Harpy3kH

| HoMepa nyHKTOB Ha-
| H BO3JeACTBHA

1,1(0,9)
1,1(0,9)

1,1(0,9)

1 1,1(0,9)

| 1,1(0,9)

1,1

| 2.10(2.8)

2.19(2.9)

2.13(2.10)

2.15(2.11)
2.17(2.12)

2,18(2,13)

2.19(2.14);
2,20—2,22
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11. Harpyaxku Ha nepekpuTHs oT {TC/M%2| Pry 1,1 2.23(2.15)
MOrpy304HEIX H TPAHCMNOPTHBIX l
CPeACTB H Harpy3kH Ha NoOBepX-
HOCTH I'PDYHTA I |
| |

[Ipumeuwanunsa: 1. [Ipu pacyere cTeH M HX OCHOBAaHHHN Ha Ha-
FPY3KH, BO3HHKAIOUIHEe B CTAJHH BO3BeJE€HHS, pacyeTHble 3HAUEHHS Kpar-
KOBPEMECHHLIX HAarpy3OK ciaenyeT CHHxKaTb Ha 209%.

2. 3HaueHHs1 X03QGPHUMEHTOB MNeperpy3kH, YKa3aHHble B CKoOKax,
JOJDKHH NPHHHMATbCA npH pacuyeTe KOHCTDYKIUHA H OCHOBAaHHH B CJy-
YasiX, KOrga npH 3THX 3HaYeHHAX YyXyAulaercs pabora KOHCTDPYKUHH

UJH OCHOBAaHH4.
3. Ilpn pacyere cTeH M HX OCHOBAaHHR no nedopManuaM Koaddu-
ILHEHTH MEPEerpys3oK cJjeayeT NPHHHMAaTh DPaBHLIMH e€JHHHIE.

V2 NpPH 2 < hg;

P6z = { Vs — Vu : (©)
z _sl—l—ew(z-—hn)_i‘?hm pH hy < 2 < hg.c,

rre Ys — VAEJdbHBIK Bec IpyHTa, Tc/M3;
Y — HOPMATHBHOE 3HAY€HHe CpeJHeB3BEUIeHHOI0 OODbeMHOrQ
BECa IpyHTa, TC/M3;
e — KO3O(PHUHEHT NOPUCTOCTH I'PYHTA;
Vs Py fgc — 0603HaueHHs Te Xe, uto B dopmyae [4(1)] n [5(2)].
PacyeTHass cxeMa K ONpeleJIeHH}0 BeJHYHHbBl Ds; NPHBEACHA Ha
pHc. 1.
2.7(2.6). HopmaTtuBHOe 3HayeHHe GOKOBOrO JABJEHHA p. o, BO3HHM-

Kalomero B rpyHTe NPpH 3an0OJHEHHH TPaHIWICH 6eTOHOM Ang MOHOJIHTHBIX
CTEH H MpeAaBaeMoe rpyHTOM Ha CTeHbl MOCJe 3ATBEPIEHHN €ro, CIACAyer
onpeaessaTh N0 GopMynam: npu 2>k,

Pre =ty (Yo —Vz) +¥7 (z—hy) —vg (2—hy) M [7(3)]
NpH 2 < Ay

Prs =26 — Yu (Z“"hs] n, (8)

rae hy — BbiCOTa €TON6a GeTOHHOM cMmecH (MM LEMEHTHOro pacTeopa),
onpexneJsemasi B COOTBEeTCTBHH € TpebosaHHamr raasst CHull Ha npous-
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BOACTBO H NMPHEMKY padboT no BO3BeAeHHIO OETOHHBIX H Mese300eTOHHBIX
KOHCTPYKUHH, M;

H w
V¢ — HOpDMAaTHBHOE 3HA4Y€HHE O00BEMHOr0 BeCa OETOHHOH CMeCH (HAH

LeMEHTHOTO pPacTBOpA), NPHHMMaeMoe B COOTBETCTBMH C TpeOOBaHHAMM

raassl CHuIT Ha npousrojacTBO M npHemMKky paGoT no Bo3BeleHHIO GeTOH-
HbIX H Xene306eTOHHbIX KOHCTPYKUHH, TC/MS3;

?i ~— HOPMATHBHOE 3HaucHHe

00BEMHOr0 BCCAa THKCOTPOMHOrO
Yre pacrsopda, nNpHHHMacmMoe B COOT-

& BETCTBHH ¢ YyKa3aHHaMH n. 1,24
T - HacTosswero Pykosoactsa, Tc/M?;
@ 2 — PacCTOAHHUC OT MOBEPXHOCTH
= rpyHTa A0 rayoOHHbI, HA KOTOPOH
OnpefenaeTC MAaB/CHUE Dy, M;
A+ —Pa3HOCTb OTMETOK MOBEPX-
HOCTH FPYHTA H YPOBHSI THKCO-
I T, TPOMHOr0 pacTBOpa, NpPHHHMAeE-
Bodeynapred crod Mas Cco 3HaKOM MHHYC B cJyuyae,
KOrala ypoBeHb THKCOTPOIHOIO

pacTBOpa HAXOAHTCA BblIllle [10-
Puc. 1. PacyeTHasm cXeMa ang onpe- BEPXHOCTH rpyYHTa (HPH HANTUYHH

1] — KO3 QUIUHEHT, YUHTbIBAIO-
(MM B3aHMOPACIOJOXKEHHEe OTMETKH, HAa KOTOPOH onpeaesaerca AaBJe-

HHEE¢ Dr.6, YPOBHA I'PYHTOBBIX BOJ M OTMETKH BOAOYINOPHOrQ CJOSI, NPHHH-
MaeMbIH:

npu a<z<lhy ¢ n=1,
npH Z2<< hy HaH 2> hs c N=0;

Yy fgs Ay o — 0603HaueHHs Te XKe, yTo B hopmyae [5(2)].
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2.8. HopMaTtusHOe 3HauenHe GOKOBOrO LABJEHHA P.g Ha NEPEAHION

rpadb CTeHBI HHXKe JHA KOor/ioBaHa (Ha rJay0HHe 2 OT [OBEPXHOCTH Ij1a-

HUDOBKH) CJeAyeT Onpenenasitb 1o GopmysaaM IpH pacno/IOXKeHHH AHA
KOTJIOBAHA:

BhIlLIE YPOBHA I'PYHTOBLIX BOJ H B BOJOYINODHOM CJIO€
P;[_ﬁ — hg (?g — ?E':') + ?E‘I{' (Z T h'r) '_??y (Z ""'“'ha) n— ?Hc kﬂz; (9)
HHX€ YPOBHA T'PYHTOBBIX BOJ

Pro=hy (V6 —vi) + v (z—h) — v (z—h,) n—

75““?;:;
- (Hc —_— hﬂ) kﬂz '_"‘?hﬂ kUZI (10)
[+e |
rae hg, ‘Pg. ?I:., hT, ?:,, hB, Y, Y 1 0003HAUAT TO Ke, 4YTO B (QOpy-
aax (6), [7(3)] v (8): He —ray6HHa xoT.oBaHa. PacueTHas cxeMma
AJifl ONpeNeNieHHs BeJHUYHHBl f;  NpHBEAEHa Ha puc. 2

\

[IpumevaHue Huxe BTOPOro ropH3oHTa TPYHTOBHIX BOMA P g
onpeaensiercs no popmyae (9).
2.9(2.7). Ilpx onpeneseHHH BEJHYHHB HOPMATHBHOro 60KOBOro xaB-

JEHHA TPYHTA HA CTEHbI, H3 ABYX 3HaueHHH, NMOJYyHYeHHbIX nO Gopmyaam
[4(1)] w [5(2)] umu [7(3)], (8)—(10) cneayer mpHHHMAThL OoJblIeE.
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2.10(2.8). JlonoJdHHTeNbHOE AaBAeHHE TPYHTA HA CTeHbl, Bbi3hiBae-
MO€ HaKJOHOM NJIaCTOB TPYHTA pp;, CJAEAYET OnpeaesiiTh B COOTBETCTBHH
¢ Tpe6oBaHuAMH <« UHCTPYKUHH NO MPOEKTHPOBAHHIO ONYCKHbIX KOJOXKlieB,

NOrpyMaeMbiX B THKCOTPONHbLIX pybalukaxs.
2.11. HopMaTHBHOe 3HayeHHe MAONOJHHTEJILHOrO AaBJEHHS

Ha CTEHbl, BbI3bIBAEMOC HAKJ/JIOHOM IIJIACTOB I'PDYHTA pPr1 CJAEAYET onpene-

FPYHTa

JATb N0 QOopMmyJie
pry = 2p1 P tg

¥, (11)

rae Py ~— HOPMATHBHOE 3Haue:ie OCHOBHOIO NABJEHHS FPYHTa;

 -— yroJ Hak/JOHA 1,1aCTOB, paj, npuHueM P <0,d.

! 5
| Z L
x T
=z - 31— _;._:4
‘ VAV, ‘1‘ N7, ¢ AT A I N/ AN AY Y. N
—_— |
A — .
- H | ‘n
= [ ] - [ |
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PHc. 2. PacueTHas cxeMa aAnas onpeleneHHs BEeJHUHHBI Pr 6
6eTo-

{ — dopuwiaxrta; 2 — OCh TpaHUeH, 3 — ypoBe€Hb THKCOTPONMHOIrO pacrBopa; 4§ — ypo-

BeHb 6eToHHO}! CMCCH;, § — naBleHHe THKCOTPOMHOIQ pPacTBOpPa Bhillie YDOBHA
Ha: 6 — naBJeHHe BOILI Pw; 7 — naBJjeHHe OeTOHHON CcMecH

FHAPOCTATHYECKOro JaBJIEHHS

2.12(2.9). HopmaTnBHOoe 3HayeHHe
[PYHTOBBLIX BOJ HA CTeHB! p, CJeAYyeT ONpeneisTh Mo Gopmynam:
Bbillle 1HA KOTJOBaHa
P = Vi (2— 1g)5 [12(4))
[13(5)]

HHMXXE OHA KOTJOBaHa
H H )
Doy = Y (Hc -—hB) B,

rae He, Vo 3 23 hs ¥ ha ¢ — 0603HaueHus Te Xe, uto B dopmyaax [4(1)],

[5(2)] n (10);
8 — k03pPHIUHEHT, YYHTHBAIOIHA B3aHMOPACNONOKEHHEe AHA KOTJOBAHA
N0 OTHOUWIEHMIO K YPOBHIO rPYHTOBbIX BOJ M K OTMETKE BOAOYNOPHOro

CN08, NPHHHMAEMbIN:
17
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npu he<Hce<Chye P=1;
“p" Hﬂ>'hﬂ C BZO-
TEI* 2, hg H hs c — 3HaueHHe TO Ke, YTo B (popmyae [5(2)].

[Ipumevanus: 1. [Ipy HaJHYHH HECKOJBKHX TOPH3OHTOB I'PYHTO-
BHIX BOoJ pacyeT mo ¢opmynam [12(4)] u [13(5)] caenyer npoH3BOAHTD
AJIS KaXXJ0ro BOAOHOCHOTrO CJIOSl TPYHTA OTAEJLHO.

2. [Ipn Ha/MHUHH HANOPHBIX BOJ BeJIHYHHA hs YMCHLILIAETCH HA BeJH-
YHHY Hamnopa.

2.13(2.10). HopmaTHBHOe 3HAayYyeHHe HONOJIHHTENLHOr0 HepaBHOMeEp-
HOr0 JaBJeHHA TPYHTA HA CTEHHl KPYrJbIX B MJaHe NOA3EMHBIX COOPY-
XKEeHHHA, BBI3LIBAEMOE HEOJHOPOAHOCTBLIO FPYHTAa B NJaHe, CJEXyeT Onpe-
xeadarb no popmynam:

pH pr > pr g
pra= 0,25 plsina; [14(6)}
npu pr < prg

ph o= 0,25 p" csina, [15(7)]

rae o — NOJASIPHBIK yroJ.

2.14. PacnpenesieHne OCHOB-
HOTO [ aBJEHHUA TPYHTA pr  (UAi
AaBJjieHHd, BO3HUKAlOWEro TIpH
OCTOHHPOBAHHH pr ) H JONOJHH-
TeJILHOr0 HEPaBHOMEPHOro Jas-
JeHHS TIPEACTaBJeHO Ha pHC. 3.

2.15(2.11). HopMaTHBHbIE
SHAYEHHA YCHJIHA TpPEHHA CTEH
no rpyHty 7Y, yunTbiBaeMble B
pacuerax mo MepPBOH rpymre npe-
AEJbHEIX COCTOSIHHH, CeAVeT On-
peaeasth nNo gopmyae

T"=F_ f, [16(8)}

rae f¢ — naouwaab 60KOBOH NMOBEPXHOCTH CTEHbl, NPHUMBIKAIOUWIEH K I'PyH-
Ty, M%;

[* — HOpMaTHBHOE 3HayeHHe YIEJbHOTQ CpeaHEB3BELIEHHOr0 COMPOTHB-
JIEHHsl CABHIY NpHJeraloumero rpyHra (npuaamaeMoe He Gosee 4 TC/M2).

2.16, YTOuyHeHHbie 3HAauyeHUS] YJEJbHOrO CONPOTHBJIEHHS CJABHIY CJle-
AYEeT OnpeaessiThb IO pedynabTaTaM JabOpaTOPHLIX HJH [0JIEBHX HCNBITA-
HHH Ha CABHI 3aTBEDAEBIIEr0 THKCOTPONHOrO PacTBOPA H NPHJErallero
K cTeHe rpyHta. IIpH 3TOM BeJHYHHA HOPMAaJbLHOTO NaBJEHHS NPH HCIbI-
TaHHAX HA CABHUI B JIaG0paTOPHBIX YCJOBHSIX NOJKHA HAa3HAUYaTbCA PaB-
HOH OCHOBHOMY JaBJIEHHIO IPYHTA.

H3 gsyx BesauunH conpoTHBJeHHH {(AJs KODKH 3aTBepAeBILUEro THK-
COTPONMHOrO pacTBOpa H JAJ8 FPYHTAa) NPHHHMAaeTCcsd HaHMeHbliee 3Ha-
YyeHHe.

2.17(2.12). HopmaTtHBHbIie 3HAYEHHA YCHJIMA HATSAXEHHS AaHKEpPOB

Q} caeayeT Ha3HayaTh PaBHBLIMH PEAKUHAM (B TOYKAX KPeMNJeHHs aH-

KEPOB K CTE€He), [oJyuaeMbiM B pe3yJbTaTe pacyeTd, BbINOJHEHHOro B
COOTBETCTBHH ¢ Tpe6GOBaHHAMH, M3J0XKEeHHMMH B nn, 3.10—3.17 nacrosn-
liero PykosoacTBa.
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Puc. 3. PacnpeaeneHse B nJjaHe OC-
HOBROTO P (P. ) H RONOJHHTEND-

HOro p g AABJEHHS TPYHTA Ha CTEHLI
COOPYIKEHHR, KDYIrJBIX B NJaHe



2.18(2.13). HopmaTHBHBIE 3HAYEHHA NMPHIPY3KH JHHIZ COOPYIKEHHS
aHKkepamu Q. . MPOTHB BCOABLIBAHMA CJeAyeT ONPEENATb PACYETOM MO

nepBOH rpynne npeaeabHbIX COCTOSIHHH B COOTBeTCTBHH C YKa3aHHAMM,
H3J0XeHHBMK B nn. 3.41—3.49 Hacrosimero PykoBoacTaa,

2.19(2.14). HopmaTHBHbIe 3HAYEeHHS JOMNOJHHTEJNBHOTO JABJEHHA
IPYHTA HA CTeHbl, BbI3bIBAEMOIr0 Harpy3KaMH, PacnoJiOXKeHHbIMH Ha No-

BEPXHOCTH TPYHTa p,, CAEAYET ONpefensiTh B COOTBETCTBHH ¢ TPebOBa-

HHAMH «MHCTPYKLHH NO NPOEKTHPOBAHHIO ONYCKHbIX KOJOALEB, MOrpy-
XAaeMbIX B THKCOTPONHBbIX pybaumikax», JIp# 9TOM HAJfl CTeH KPHBOJHHENH-

HBIX B IJIAHE CJEAYET BLIYMCJIATH COCTABJAIONIHE AABJCHHA, HOPMaJbHble
K NOBEPXHOCTH CTEH.

2.20. HopMaTHBHOe 3HAYeHHE MONOJHHTENBROTO JAABJIEHHS Ha CTEHY
Pr> OT BEPTHKAJbHOH COCPENOTOYEHHON HATPY3KH CJAEIyeT ONpeie/sTh
no popmyJse

3PH [ y°2z | — Q}L( ! (2R + 2) y? 2 )'

P;IQ — —

— — 17
n | R® 3 ‘R(R+2) R+4+2*R R /| ()

rae PR — peJHYHHA COCPEAOTOYEHHOH BEPTHKAJBbHOH HArpy3sk Ha MoO-
BEPXHOCTH I'PYHTa, TC;

X, Yy, 2 — DACCTOSHHS 110 OCSM KOOPAMHAT OT TOYKH NPHJIONKEHHS Harpys-
KH P® O TOYKH, B KOTOpOil Onpefensiercst AaBJEHHE pro, M;
R2=x24y?+ 22, M2,

U — ko3¢ duuuent Ilyaccona rpynra;

ko: — Ko3dPuuHEeHT O6OKOBOrO JaBJEHHS TIpPyHTa, NIPHHHMAaeMBI IO
n. 2.5(2.5) Hacrosuero PykoBoacTaa.

2.21. HopmaTHBHOE 3HAueHHE MOMOJHHUTENBHOTO JABJIEHHS HA CTEHY

H L u W
Pro OT BEPTHKAJbHOH HAarpy3kKH, COCPeAOTOYECHHOH BAOJbL NMPSMOM, napaJ-
JE/JIbHOH CTeHe Ha NOBEPXHOCTH I'PYHTA, CJeAyeT Oonpeaensitb no ¢opmyae

4PH x°z
L (x2 22)%

rae PY — BeJHYHHA COCPeAOTOYCHHOH Harpy3KH, Tc/M;
X, Z — COOTBETCTBEHHO TOPH30HTAJbHOE H BEPTHKAJbHOE PACCTOAHHSA OT

JHHHH pacnpejeseHHsT Harpys3kH [0 TOYKH, B KOTOPOH omnpeaensiercs
JlaBJeHue, M;

2.22. HopMaTHBHOe 3HAueHHE [ONOJHHTEJNbHOTO J[aBJEHHS Prg OT

BEPTHKAJbHOH HArpy3ki ¢, PaBHOMEPHO pacupeneJeHHoH Mo IPAMO-
YrOJbHOH IJIOIIAAH Ha MNOBEPXHOCTH TPyHTA, CJAEAYEeT ONnpeaensTb no

¢opmyJe

Pro = (18)

p:"{i? = ngz R0z (19)

rae po, — HOPMATHBHOE 3HAueHHe BEPTHKAaJbHOTO [aBJeHHS B PaccMar-

pHBaeMOH TOYKE H ONpeaesieMoe no MeTONYy YIJIOBbIX TOYEK B COOTBETCT-

BHH ¢ ykasaHuaAMH riasul CHull no npoexTupoBaHnio ocHoBaHHH 31aHHA
H COOPYXEeHHH;

koz — K03 HIHEHT GOKOBOrO JAaBJIEHHs I'PYHTA, NPHHHMaeMbli mo nm. 2.5
HacTtofuero PykoBoacrTna.
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2.23(2.15). HopmaTHBHble 3HAYEeHHS KPATKOBPEMEHHLIX HArPy30K &
CTPOUTERALHLIK NEPUON Py, PACNONOKEHHDLIX HA NEPEKPLITUAX COOPYIKEHUR
H Ha NOBEePXHOCTH I'PYHTA BO3Jie CTeH NOA3IEMHOr0 COODYXeHHS, NOJKHbLE
onpeaeATbLCS NPOEKTOM NMPOU3BOACTBA PalboT.

2.24(2.16). Harpyaku H BO3JleMCTBUSl, BO3HHKAOUIHE B YCJIOBHAX
IKCIJIyaTalHH CTEH, YCTPAWBAEMBIX CNOCOOOM «CTeHa B TPYHTE», H OMNH-
PANOLIEroCs Ha HHX COOPYIKEHHA HAM 3JAaHHA M COOTBETCTBYIOIIHE MM
KO3 ODHLUHEHTb neperpy3kH JNOJXKHB APHHUMATHCA 1o Ta6a. 3(2).

2.25(2.17). Harpyskn, npusefiennnie B no3. 1—11 rtaba. 3(2) nasn
YCAOBHH 3KCnayaTallHH, CAeAyeT OnpenensitTh B COOTBETCTBHH C TpeboOBa-
HHAMH, NpeAbsaBIIEMbIMH [AJafl OnpejgeJeHHs aHaJOTHYHBIX HArpy3ox,
BO3HHKAOUIHX B YCJAOBHAX CTPOHTEABCTBA, C YHETOM ClReayloulero maono.i-
HHTEJbHOr0 TpebGOBaHHA: NMPH oOnpejeieHHH HOPMATHBHOIO 3HAYEHHUS

rHAPOCTATHYECKOTO AABJEHHA IPYHTOBLIX BOJA pg, (mo3. 5), taba. 3(2),

onpegensieMoro B COOTBETCTBHH C TpeOOBAaHHAMH 1. 2,12 Hacrosulero
PykoBojcTBa, cjaeiyer NPHHHMAaTb NPOTrHO3HPYEMbIH NOBBHILIEHHBIA Cpen-
HHH YPOBeHb IPYHTOBBIX BOJ.

2.26(2.18). HopmaTuBHble 3HaYeHUss HAaTPy30K OT NOABHMHOTO NOADb-

eMHO-TPAHCNIOPTHOTO OGOPYLOBAHHS Py JOJKHB ONPEAENATHCS HA OCHO-

BAHHM 3a1aHHS1 HA NMPOEKTHPOBAHHE.
2.27(2.19). Beauuynus! ocobbIX HArpy3ok, BO3HHKAIOUIHX NPH CEHCMH-

yeCKHX BO3JIeACTBHAX gc, IPM NOAPaBGOTKe TEPPHTOPHH ¢, H NPH BO3LEii-

CTBMH MOPO3HOrO MyyeHHsl ¢, ClellyeT OUPEHeJsiTh B COOTBETCTBHH ¢ Tpe-

6osaHuamMH ranap CHHIl 1o npoexTHpOBaHHIO 3JAHHH H COOPYIKEHHH
B CeHCMHYECKHX paloHax, N0 NPOEKTHPOBAHHIO 3JaHHII H COOPYXEHHH HA
noApadaTpIBaCMBIX TEPPHTOPHAX H MO NPOEKTHPOBAHHIO OCHOBAHMH 3/a-
HHM M COOPYXEHHH, a TaKxke B COOTBeTCTBHH ¢ HHCTpyKUHEH no npoek-
THPOBAHHI0O ONYCKHBIX KOJOAUEB, NOrpyMXaemblX B THKCOTPOIHLIX py-
f6alkax.,

2.28. HopmaTuBHOe 3HaueHHe JaBJICHHSI TpYHTA HA CTEHbl, BhI3bIBae-
MOe JedopMaliell 3eMHOA NOBEPXHOCTH UPHM HoapabOTKe TEPPHTOPHH

G, CJeLyeT ONpenesTh N0 YOpPMYJIaM:
a) NJasi CTeH NPAMOJIIHENHBIX B NJaHe

gy = eE; (20)
0) 115 CTEH KPYI.IbiXx B IL1aHE COOPYIKEHHH
g: = eE sin a, (21)

rjge € — MPOrHo3HpyeMasi BeJHYNHA OTHOCHTE/bHBIX TOPH3OHTAJAbHLIX Jie-
¢dopMalMi CKATUSA 3eMHOH TOBEPXHOCTH, NPHHHMaeMasd B COOTBETCTBHH
c TpeGosanusamu raassl CHull no npoextHponsanuio 3favuil 1 COOpyKe-
HHH Ha noApadaTLIBAEMBIX TEPPHTOPHAX;

Eo — MonyJb lepopMauHHy rpyuTa, 1¢/m?;

o — MOJSIPHBIH YIoJ

JlaBnenne rpyHta ¢, 10 BBICOTe CTelbl CJAelyeT NPHHHIMATb IO-

CTOSSHHBIM.

2.29. CelicMHUeCKOe HHEPUHOHHOE JaBJeHHE TPyHTA Ha CTEHHl Qe
CJAelYET onpelnesasiTe no GOopMyJsam:

a) Ha CTeHbl KPYTJkiX B IJIaHE COOPYIKEHHHA

gec = Pr (1 + 2k tg @) sina; (22)
20



Harpysky m Bo3jefiCTBHSA

Tﬂﬁﬂﬂua 3(2)

|

Ty

Enuuniia H3MepeHus

O6c3HaveHHr Harpy-
30K M BO3feficTRUN

KospduunenTw nepe-

| TPY3KH N

S

BA, o KOTODHIM onpe- |

REAKIOTCR Hal DY3IKH

CTOsiero PykoBoacT-
H BO3eHCTBUS

Homepa nyBxTOB Ha-

ITocTogunBIC

1. Bec
CTPYKUNH

CTPOHTCIBHLIX KOH-~

2, OcHOBHOe [4aBJeHHe TpyH-
Ta (ropH3OHTAJIBHOE) HA CTe-
3081

3. boKOBOe paBJieHHe, BO3HH-
Kaloliée B rpyHTe npH 3ano.l-
HeHHH TpaHmen OeTOHOM H
nepegaBdeMoe TIpPYHTOM  H3
CTeHBI JlocJe  3arBepleHls
OeTona

4, JlonosunreJbHOe 1aBJeHHe
FPYHTZ HA CTEHh (TOPH30H-
TajJbHOE), BLI3LIBAEMOE Ha-
KJIOHOM NJIACTOB I'DYHTA

O. T'mapocrarHueckoe pamJje-
HHe TPYHTOBHIX Bog (ropH-
30HTa/IbHOE) Ha CTCHBI

0. HonosHuTteabHoe HepaBHO-
MEpHOC  JlaB/leHHe  TIpPYHTa
(rOpH3OHTaNBLHOE) Ha CTeHHl
KPYIJbiX B MJaHe TMOL3EeMHBIX
COODYXEHHII, BBI3BIBAEMOE HE-
OAHOPOAHOCTBIO TIpPYHTA B
lJ1aHe

/. JlonoanureabHoe — japJe-
HHe TPYHTa  (TOPH30HTAJb-
HOe) Ha CTeHbI, BHI3LIBaeMOe
IIOCTOSAHHBIMH Harpy3KaMmy,
PaCMONOKEHHBIMH Ha NOBepX-
HOCTH TPYHTA.

8. YcHAHA TPEeHHA CTeH 1o
TPYHTY.

9. YcHNIHA HATAXeHHS auke-
poB

10. Ilpurpyska aguuma co-
OPYXEHHfl aHKepaMH TPOTHB
BCH.ThIBAHH A

TC

TC ,r',ME'

»

»

»

»

Qa

l
Qnp.a

1,1(0,9)

1,1(0,9)

1,1(0,9)

1.1(0,9)

1.1(0,9)

2.4(2.4)

2.5(2.5)

2.7(2.6);

2.10(2.8)

2.12(2.9)

2.13(2.10)

2.19(2.14);
220—2 22

2.15(2.11)
2.17(2.12)

2.18(2.13)
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[Tpodorxenue taba. 3(2)

[ [ v
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BpeMeuutbie gaurenbnune
11. HonoadHTtenbHoe fasje- | TC/Mm2 | Pro 1 2.19(2.14)
HHe TrpyHTa (rOpH3OHTAJIb-
HOE) Ha CTEHLl, BBI3HIBaeMmoe
BPDEMEHHBIMH  JJIMTEJbHLIMH
HAarpy3KaMmH, pacrnoJOXeHHbI- -
MH Ha IOBEpPXHOCTH TIDYHTA |
H BECOM CTaluOHApPHOro o6o- l
PYAOBAHHS
KpaTKoBpeMeHHEIE
12, Harpysku oT NOABHXHO-| TC | Ppg 1,2 2.26(2.18)
ro uUoOABEMHO-TPAHCIOPTHOrO |
000pyaOBaAHHSA !
Ocobnle
r
13. CeficMH4YecKoe HHepUHOH- | T¢/M2 | @e —~ 2,27(2.19),
HOe JaBJieHHe rpyHTa Ha cTe 2,29—2 31
HH
14. JlaBJjeHHe rpyHTa2 HaA cre- D g;; | B COOTBeTCTHH |9 27(Q ]9);
C TpebOBaHHAMH
HEI, BBI3bIBAeMoe JAedopma- FraBH CHHIT 2,28
[UHeH 3€MHOH [OBEPXHOCTH 10 NPOEKTHPO-
npH mnoApaboTKe TEPPHTOPHH BaHHIO 3 AaHH{l H
P AP PP PH COOPYXeHHA Ha
noapabartulBae-
MbBIX TeppPHTO-
pHAX
15. Cuanl MOPO3HOIr0 Ny4eHHs » E gy | B COOTBETCTBHH
COVHTA - ¢ TpeGoBaHHAMH
PY raaBel CHuI1
Mo NPOEKTHPO-
BaHHIO OCHOBA-
HHR 3JaHul H
COOpPyXeHuft

[Ipumevanma: 1. 3navenus Ko3dOhHIHEHTOB NEeperpysxy, yka-
3aHHBIe B CKOOKAax, NOJI’KHBl NPHHUMATbLCA NpPH pacdere KOHCTDYKIUHI
H OCHOBAHHM B cJayyasiX, KOrjia npi 3THX 3HAYEHHSAX yXYALlaeTcs pa-
60Ta KOHCTPYKUHH HJH OCHOBAHHA.

2. IlpH pacyeTe CTEH HA HX OCHOBAHHH no gepopMauuaM KO3IPPHIH-
eHTH [Ieperpy3oK CJAEAYeT NpUHIMATbL PaBHBIMII € IHHHLE,



6) Ha CTEHH NPSIMONHHENHBIE B NJIaHE
gc = Pr (1 + 2kc tg @), (23)

rne pr — OCHOBHOE J1aBJIeHHE IPYHTA;
ke — k03 PHUHEHT CEHCMHYHOCTH, nNpHHHMaeMull pasHbIM 0,25; 0,05;

0,1 ~— COOTBETCTBEHHO NPH CeHCMUYHOCTH 7,8 H O 6ann0B;
o, — NOJIAPHLIN YyroJ,;
(¢ — YyroJt BHYTPEHHEro TPeHHd I'PyHTa.

2.30. [Iaa cTeH NpAMOJHHEHHBIX B IJlaHEe CEHCMHYECKOE NiaBJIeHHe g
cJeJyeT NPHKJAAALIBATH B HaHOOJiee HEBLITOJHOM AJs1 PaboOTH CTEHH W
OKPYXaIoLero rpyHTa HamnpasJ/eHHH.

2.31. J1aa cTteH KPYIJIbIX B IJIaHE COODYXKEHHIl CeCMHYECKOe JapJie-
HHe MOxeT ObIThb NMPHJIOXKEHO B JIOOOM HAanpasJIeHHH; NPH 3TOM C IPOTH-
BOIMOJOKHOH CTOPOHRI COOPYXKEHHSI CJAEAYET NPHAOKHTL CHMMETPHYHOE
naBJeHuye.,

IlaBjeHHe, Bbi3blBAeMOe H3MeHeHHeM HAaNpPSIXEeHHOro COCTOSIHHA cpe-
bl IPH NPOXOXAEHHH B HeH CEHCMHYECKHX BOJIH CJeAyeT ONpeaeNaTk
B coorBeTcTBHY ¢ Tpebosanusamu rnasel CHHll no crpourtenncrsy B ceit-

CMHYECKHX pafioHaX.

3. OCHOBHbBIE NNOJIOKEHHSI PACYETA
HECYIIHE CTEHbI

3.1(3.1). HecyuiHe cTeHbl, YyCTpaHBAaeMble CMOCOOGOM «CTE€HA B TI'PyH-
T€» H OCHOBAHMA TAaKHX CTeH AOJKHbI PACCYHTHIBATHCH 10 NEPBOH B
BTOPOH rpynnam npejeibHbiX COCTOAHHH ¢ YUYeTOM B3aHMOJACHCTBHS CTEH
¢ NPHJEraloUiMM TPYHTOM Ha Harpy3kH, NPeAyCMOTPEHHbIE B pa3f. 2 Ha--
cTosiero PykoBOACTBA, NPH KX HauboJee HEBHIrOAHOM COYETAHHH.
CTeHBl Jp0NXKHBI PACCYHTHIBATLCA MO NPOYHOCTH, YCTORUUBOCTH, Aedop-
MAallHAM H PACKPBITHIO TPEWHH, OCHOBAHHA — MO YCTOAYHBOCTH H aedop--
MAaIlHA M.

B pacuerax HeCylHX CTE€H NPOCTPAHCTBEHHBIX KOHCTPYKUHH, BbiNOJI-
HAEMbIX MO CXeMe C YCJOBHBIM pacujJeHEeHHMEeM Ha OTHAel]bHble IJIOCKHE
3JE€MEeHTHl, JOJKHA YYHMTBIBATBCA COBMECTHas padora CMEKHBIX 3Jjae-
MEHTOB.

3.2(3.2). MoHoanTHble B cOopHBIe 3AEMEHTHI XKeJie300EeTOHHbIX CTeH,
yCTpauBaeMblX crnoco6OM «CTeHa B TIpPyHTE», AOJKHBI PACCYNTHIBATHCSH
B cO0OTBeTCTBHH ¢ Tpebosannamu raasm CHull no npoexTtHpoBaHHI0 be-
TOHHBIX M XeJe300eTOHHBIX KOHCTPYKIHH, 3 OCHOBAHHA HX — B COOTBET-
CTBHH ¢ TpeboBaHHAMH raasbl CHHIl no npoekTHpOBaHHIO OCHOBAHHH
3AAHHH H COOPYKECHHH,

3.3(3.3). 'nyOHHY 3apenku /i cTedbl B TPYHT, CYHTAsd OT AHA KOTJO-
BaHa, cJeAyeT ONpeAe]ATb pacyeTOM, BbLINOJHAEMBIM B COOTBETCTBHH
C TpeOOBAHHSIMH, H3JO0KEHHHIMH B N. 3.1 Hactosuero PykoBoacTBa; npn
3TOM B I'JIHHHCTBLIX 'PYHTAX JOJIKHO BBHINIONHATHCH YCJIOBHE

h> H “r [ 4= (24(9
= c— T ’
?I( 2) (9)]

rie H, — ray6uHa KotjoBaHa (ray0MHa TNOA3EMHOr0 COOPYMXKEHHS), M;
€I, YI ~— COOTBETCTBEHHO pacyeTHble 3HAHUEHHA cUenJeHHA, T/M2, H 00%-

eMHOro Beca rpyHra, T/m3;
n=43.14.
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3.4(3.4) Pacuer ocHOBaHMH NPAMOJMHEHHBIX B NNaHe CTeH MO YC-
TOHYHBOCTH JOJIKEH TNPOH3IBOAHTLCA METOAAMH KPYIJIOUHJAHHIPHYECKHX
NOBEPXHOCTEH CKOJIbXXEHHSI B COOTBETCTBHH ¢ TpeOOBAHHAMH TIJaBb!
CHull no npoexTHpOBaHHIO OCHOBAHHH 3JaHUH H coopyxeHHH. [Ipu aToMm
KO3QPHUHEHT HaAeXHOCTH Ky onpepenserca no Gopmyae [25(10)]
H goaxeH ObITL He meHee 1,2;

Myp

Me,

[25(10)]

H ==

rpe Myyz 1 Mc, — COOTBETCTBEHHO CYMMbI MOMEHTOB BCeX YAEpXKHUBaAIO-
WHX (T. e. NPEeNATCTBYIOLIHX CABHIY) H CIABHralOL{HX CHJ OTHOCHTENBHO
npeanonaraeMoro ueHTpa BpalueHHsa. LleHTp H paAHyC MNOBEPXHOCTH
CKOJIbKEHHS JIsl OnpefeNeHHss MAKCHMAJbHOro 3HauyeHus Ko3adboduuHeHTa
HAZCHKHOCTH CAeAyeT HaAXOAHTb NyTeM noabopa.

JLJIn KOHCONBHBIX CTeH HnoJIKeH ObiTb TaKXKe pPACCMOTPEH BaAPHAHT
NoTepH YCTOMYMBOCTH B CJAyyae, KOrJda WEHTP BpAWEHMA COBNafaer
C KpaeM rnoJowBbl CTEHbl, a AJA CTeH, 3aKPelJEeHHBIX aHKepaMH, — Ba-
PHaHT NOTEPH YCTOHYHUBOCTH B CJy4YasiX, KOraa UEHTPbl BPALICHUA COBMNa-
Ja0T ¢ TOYKAMH 3aKpenjeHud.

3.5(3.5). Pacuer ocHOBaHMH NpAMOJHHEHHBIX B IlaHe CTE€H no Je-
dopManUAM JOJKEH TMPOH3IBOAHTLCA € L€AbI0 NPOBEPKH YCAOBHSA

Amakce < Anp, 126(11)]

rie Amaxc — MAKCHMAJbHas BeJHYHHA TFOPHIOHTAJNbHOIO MJIH BEPTHKAJb-
HOfO MepeMelieHH s, nmoay4yaeMoro B pesyJbrare pacyera creHsl kak 0au-
KH (NJIHTBI), B3aHMOAEHCTBYIONEH C TPYHTOM;
App — nNpeAeNbHO AONYCTHMash BE€JHYHHA TOPH3OHTAJBLHOTO MJU BEPTH-
KaNALHOTO MNepeMEMIEHHs CTeHbl, YCTAHABJIHBAEMas B 3aJaHHH Ha nPOeEK-
THPOBAHHE M3 YCJOBHSl HOPMAaJbHOH 3IKCNJAyaTauHH CaMOH cTeHbl (Kak
YaCTH NOJ3EMHNIO COOpPYXEHHs1) H NPHMBLIKAIOIIHX 3RAHHHA, COOPYKEHHH
H KOMMYHHKaUHH JHOO 060pyaoBaHHs, CBA3AHHOIO CO CTEHOH.

3.6(3.6). Pacuer BpeMeHHBIX HeCYLHX CTEH NO PACKPHITHIO TPEUlHH
IIPOH3BOAMTD He CJEAYET,

A. KOHCOJIbHDBIE CTEHDI

3.7. Pacuer cTeH NPOH3BOAHUTCH IO IepBOA H BTODOA rpynmnam npe-
IeAbHLIX COCTOSHHH. JlaBJenHe rpyHTA Ha CTeHYy ONpelensieTC C y4eTo)
ee cMmewedHs. [Ipn pacuere ycuauil U nmepeMelleHHT HHXKHSASA 4YacTh CTe-
Hbl, 3alUeMJIEeHHasd B IPDYHTe, paccMarpHBaeTcss KakK aOCOMOTHO KeCTKas
0aslka Ha ynpyroM OCHOBaRHH Buukjepa ¢ KO3PpGPHUHEHTOM NOCTENH,
H3IMEHSIIEeMC JHHeHHO ¢ rayOHHOH. PacdeT CTeHbl NMPOHM3BOAHUTCH B
CleAyIoleH nocaea0BaTelbHOCTH.

1. KonconpHasi uacTh CTeHbBl Ppa30HBaeTCA MO BbLICOTE HA pPaBHbIE
Y4aCTKH (M€ MeHee NATH).

2. OnpenensiroTCs BeJJMUHHB OOKOBBIX JMaBJIEHHH HA 3a1HIOKO H Nepej-
HIOK) TPaHH CTeHbl OT BeCa I'pyHTA, 'PYHTOBLIX BOA, HAarpys3okK, pacnoJo-
JEeHHbIX Ha €r0 NOBepPpXHOCTH, H BO3JEHCTBHII.

3. OnpenensieTcss cyMMa TOPH3OHTaNAbHRX YCHAHH (No) OT HopMa-
THBHBIX HArpy3oxk H CyMMa MOMeHTOB 3THX cHa (Mp), OTHOCHTENBHO
Bepxa 3aulemiseddss (Touka 0 Ha pHc. 4). [lpw 3TOM AJ8 MHOTOCJOHHOIO
HanJacToBaHHSI IPYHTOB oOnpeAeisioTcss paBHOAEHCTBYiOUHe OOKOBOTO
JaBJIeHUsA AJIF KaX/0T0 CJI0s rpyHTa.
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ITo dopmynam (27) u (28) onpenensiorcs nepeMenieHne Aq n yron
nopopoTa Py HHKHEH YaCTH CTEeHbI:

6 M.,)
; Cohz( o= 4=" (27)
6 (N[, M,
== — = 06— {, 28
Mo Coh? \ h h) (28)

rape Co — Ko3hdHuuMedT mnocTean rpyHta (T/MI), onpenenseMunli no
1a6a. 4
h — peicora 3aray6/ieHHOH 4acTH CTEeHbl.

B

Prc., 4. PacyeTHass cXeMa KOHCOJLHOR CTEHMI

[TIpu BuIuHCIeHHH Ap H Py 3HaK nepej BTOPHIM cJaraeMbiM B QOpPMY-
nax (27) u (28) npunumaetca (-+), ecqaH BanpaBJeHHE BPAUIEHHA CTEH-
KH OTHOCHTEJbHO TOYKH 0 OT AeHCTBHS pPeaKTHBHOIO JABJIEHHSI TpPYHTa
COBIIajlaeT ¢ HanpasjeHHeM Bpaulends ot Mo.

Tabanuma 4
Hauymenonanne BHAA rpyHTa Co, T/M

TexyyenjacTHYHbIE I'VTHHEl H CYTJIHHKH 100
MsarkoniacTHYHHE CYIrAHHKH, CYNECH H TJHHH; NHAEBaTHE 200

H DHIXJIblE IEeCKH |
TyronnacTuyHble CYrJIHHKH, CYNeCH H TJHHBI;, ECKH MEJKHe 400

H cCpeaHHe

Teepabie CyrJIHHKH, CyNnecH H IJIHHB, KPYIHLIE MECKH 600
[TeckH rpaBeJHCTHeE, IPYHTH KPYNHOOO6JOMOUYHHE 1000

l

[Ipn 3aseraiHu B npenesax BbICOTH CTeHbl HECKOJBKHX CJOEB TPyH-
T4 eseAyeT ONpeleNsaTb npHBeneHHoe 3HaueHHe Co MO ¢QopMye

. 2¢ Eot hy

_ , 29
Co= =520 (29)

P



Tae Cor — 3HaveHHe Kos¢duuueHta noctenu Aas i-ro cjlos IpyHTa,
h¢ — TommuuHa £-ro cJ0d TpyHTA.
4. Onpepeasiercsas BeJHyHHa Kosdpdpunuerta O0OKOBOTO [aBJEHHA
IPYHTA HA 3aJHIOI0 I'DaHb CTEHKH NPH €¢ CMeUleHHH — Ry
Paz
ky=1—5008,] 1 — . (30)

H
Pre

H v
rie pp. — CyMMa GOKOBBIX [aBJeHH# pp H Pro — OT PABHOMEPHO pac-
o H H H
[pefe/eHHON HArpy3KH HJM CYyMMa prng M Pro, B ClydYde, €CIAH pp g >
H
>Pr s
p., — aKTHBHOe GOKOBOE NaBJicHHe TPYHTa OT Beca TPyHTa M PaBHO-

MepPHO pacnpelesIeHHOH Harpy3KH Ha ero NOBePXHOCTH, OfpeaensiemMoe
1o dopMy.Je

sz — (P§z+ PEZ) Razs (31)
H 2 H ) H
el 2) ) e ). o
p62+p02

rjie ¢ — HOpMATHBHOE CLEeNJeHHe I'PYHTA.

5. Onpejensiercsl yTOYHeHHOe AaBJIEHHE I'PYHTA Ha CTeHY, BbI3BaH-
Hoe ero BECOM M DaBHOMEDHO paclpejesieHHOH HATPDY3KOH Ha ero no-
BepXHOCTH no ¢popMyJe

A
p:.{_cku, eCJIH 0<2~£;Hc+—0‘; (33)

|

Pzu A
pl., ecmn Ho4 — <z< H. (34)

0

IIpn s1oM, ecan Bo=2-1073, 10 p,, = pgz.

6. Onpepensiercst noJIHOE JaBJjeHHe TIPYHTa Ha 3a]1HIOI TpaHb CTe-
Hbl Pzc, PABHOE YTOUHEHHOMY N aBJIEHHIO I'pYHTa FPzy H OCTAJbHHM JAE€H-
CTBYIOUIUM Harpy3xaM H Bo3JeHCTBHAM (AaBJEHHIO OT COCPEAOTOYECHHBIX
Harpy3oK Ha NOBEPXHOCTH TrpyHTa p X, maBieHnio TPYHTOBHIX BOA Py,

OT HaKJOHA M.1aCTOB Pri, OT MOABHXHOI'O NMOJbEMHO-TPaHCIOPTHOTO 000-

PYAOBaHHS pPry, CEHCMHUECKOIO HHEPUHOHHOrO BO3JAEHCTBHA ¢c H AP.).

7. BoluucasoTcs BeJMHUYHHB Ng 1 My OT 3TOH HArpy3KH, a Takxe Of

Harpy3KH Ha nepeiHIO0 IpaHb CTCHbI HHXe JHA KOTJOBaHa M oOIpejessi-
IOTCSl HOBBIEe 3HaueHHusT Ay, Po. A
0

8. CpaBHHBAIOTCS 3HAaueHHA [o U —— -+ Hc c paHee NMONYYEHHBIMH.
0
FcaH 9TH 3HayeHHS OTJHUAIOTCH JIHUIL BTODBIMH 3HAYalUlHMH UH$pamHu,

TO NIpOUECC ONpeac/IEHH YTOUHEHHOro JaBJICHHsT TDPYHTA Ha 3aHION0
'PAHb CTCHKH Pru CHHTAECTCH 3AKOHUEHHDIM.

Ecsau Bbilue Ha3BaHHOE ycJOBHe He coOJI0RaeTcs, TO BHNUHCIAIOTCS
A
0
CpelliHe 3HA4YeHHS BeJHUYHH PBo u — + ¢, KOTOPLIE HCMOJB3YIOTCS AJIA

By

onpenesieHHs1 HOBHIX 3HAY€HHH ky H p.y. Ilocse yero onpenensiorTcsi Be-
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Jrunan No # Mo # npounecc onpepeneHns p,, NOBTOpPAETCS AO TeX MOP.
noka He Oyaer COOJIONEHO YCJOBHe, H3NOMXKEHHOe B . 8.
9. Onpenensiercs 60KOBOe NaBJeHHE TPYHTA Ha MNePellHIOK TrpaHb

CTEHKH No ¢opMynaM:

o py -+ pY, ecan pP > pP (35)
2k T

p?.tﬁ T Pg , €CJIH PF < P‘i_g, (36)
rue p?——-pacqemoe 3HaYE€HHE OCHOBHOIO HaBJEHHA TPYHTa (rOpPH30H-

TAJbHOI'O) HHXKe JHA KOTJOBaHa, olpefeaseMoe no ¢popmviaam 4(1)
i 9(2).
pP — pacueTHoe 3HaueHHe GOKOBOro AaBJNEHHS, BO3HHKAIOMETO B TPYH-

e npun OeTOHMPOBaHHH TpaulleH, onpegeasemoe no ¢opMmyaaMm (9)
H (10).

ph— pacueTHOe 3HaueHHe PEAKTHBHOTO JaBJIEHHS TDYHTa Ha CTeHy,
onpenesaeMoe no GopmyJie

pb = Cy (z—-Hc} [Aﬂ — Bo (z—Hc)] , (37)

rie Ap H B§— nepemeluenne u Yrom 1noBopoTa HHMKHEH uYaCTH CTeHHI,
onpenenennsle no ¢dopvynam (27) u (28), npu 3naueHusix No u My,
MONYYEHHBIX OT PacyeTHbIX HArpy3oK.

3HaqyeHHs pg{) HEe AOJIKHBI NPEeBLILATh BEJMYHH TNAaCCHBHOIO RaBlIeHHS

rPYHTA, ONpeaesasieMoro rno gopMmyJae
po=v1(z—H)k +2c,V kn, (38)

raoe kg -— Ko3¢p¢dHUHEHT MAaCCHBHOIO JaBJEHHA TPYyHTA, ONpereasieMbii
no ¢opMyJe

k,=19,1—7/327,6 — (0,4 ¢; — 0,3)%, (39)

TAe ) — pPaCueTHHIH yroJ BHYTPEHHEro TpeHHs IPyHTa B rpaaycax. Ecan
P> Py Ha KaKHX-JH60 ydyacTKaX CTeHB, TO Ha 3THX ydacCTKax pi}e)

3dMEHAETCA Ha Pno H BBIYHCJ/IEHHE p;}z) [IPpOHN3BOAHNTCS 3dHOBO.

10. Onpenpenstorcss uarubawoune MoMeHTH (M:) n nmonepeuHble CHJIBE
(Q:) B CTeHe BHIlE §1 HHXE AHA KOTJOBaHAa 10 3HAa4yeHHAM pPacYeTHHIX
Harpy3oK. ¥CHJ/HS Bbille JHAa KOTJOBaHa ONpeesloTCA KakK HAJf KOH-
COJIY, 3arPDYXKEHHOH [aBJEHHEM TIDYHTA, BLIYHCJIEHHOTO 1o (OopMynam
(33) u (34), naBjeHHeM TPYHTOBHIX BOJ H JAPYTrHX JeHACTBYIOUIHX Ha
CTeHKY Harpy3ok H BO3J1eHCTBHH.

Huxe aHa KOTJ0BaHa YCHAHA ONPeAedsIOTCS 10 (DOPMYJaM:

MZZMK+NK(Z_HC) Co (Z_G'HC)Z [AO (Z—Hc)_
— H)2
— Bo 2 > ) ]"I"Mzk; (40)
- 2
Qo= My — I (an, 9, e — B+ N, (4D)

raie My — u3rn6aounii MOMEHT B CTEHKE Ha YpOBHe IHa KOTJIOBaHA,
Ny — cyMMa cHJ1, JeHCTBYIOIIHX Ha CTEHKY BBIUIe fIHA KOTJIOBaHA;
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M:» — cyMMa MOMEHTOB CHJ OTHOCHTEJIBHO TOYKH 2, AEHCTBYIOUIHX Ha
nepejHeil — pr HJAH Prg ¥ 3aJHCH — pP;c TIPaHAX CTEHKH Ha Yy4acTke
(z— H¢); Nap— cyMMa 3THX CHJA, AefiCTBYIOHIHX Ha yuactke (2 — Hec).

3.8. IlepeMeiieHHe Bepxa CTE€HBl Amanc ONpeICISIeTCA OT JACHCTBHA
HOPMATHBHBIX HAarpy3ok no gopMy.e

ﬁma:{c — 50 + Bo Hc + 53, (42)

rae A; — nporu6 Bepxa KOHCOJBHOH CTeHbl OT CHJ OOKOBOro AaBJEHHS
rPYHTAZ, AEACTBYIOUIHX B npefenax rayOHHbl KOTJA0BAaKA, H OnNpeae/sieMOH

no ¢gopmy.e

! -
Ay = E P al(3H,—a,). (43)

TAe R — YKUCJIO YYacCTKOB, HAa KOTOphle pa3bHTa 110 BLICOTE KOHCOJbIIas
JACTb CTCHBI,

H v .
P; — paBHOAelcTBYIOIaA GOKOBOro 1aBJEHHsS TPyHTa Ha j-M YHaCTKC

CTelbl;
a; — paccrosiHie OT AHAa KOTJA0BaHa A0 Harpy3skil P,;
EJ — »kecTKOCTb CTeHHI.

3.9. Ilpon3BoanTesi cpaBHeHHe pacueTHOH BeIHYHHBl Amake H TIPE-
AeJbHO AOCHYCTHMOH BeJHuyHHbI Aup. B cayuae He co6/i04eHHsT  YCJIOBHSI
[26(1]1)] yBeanuyuBaroTca 3araybieHHe CTeHbl B TPYHT HJIH €e KEeCTKOCTh.

b. CTEHDbBI C OIIOPAMH U AHKEPAMH

3.10. PacueT cTed npoH3BOAHTCA MO NEPBOMl rpynne npeaejbHblX CO-
CTOSIHHH (110 NPOYHOCTH) HA HArpy3KH, AefCTBYIOLUHE B NEPUOJ CTPOH-
T€.1bCTBA M 3KCILTYAaTaAlLLHH.

3.11. IIpu pacyeTe ycHJIHH, BO3HHKAIOUHX B CTeHe, HIKHAA 4YacTh
CTeHbl, 3allleM/JeHHAas B IPYHTe, pacCMaTpHBaeTcs Kak alCOJIOTHO XKecT-
Kafg 0a.Ka Ha YIOpyroM OcCHoBaHHH BHik.epa ¢ KO3(@HIIHEHTOM IOCTE-
JH, H3MEHSIOWHMCH JHHeHHO Ino rayOuHe., BepXHfaf 4acTb CTEHH ¢
ONMOpaMH paccMaTpHBaeTcsi Kak cBoboxHasi 0aika KOHEUHOH 2KECTKOCTH,
oneprasf Ha nojatiHBple onophl. IIpy npeaBaputesbHOM HATAXKEHHH ali-
KePOB CTEHA paccMaTpuBaeTcs KakK 0aJgka, omeprasi o BCeH BBICOTE CTe-
Hbl Ha ynpyroe ocHoBayuHe BuhkJepa, ¢ K03pEPHUHEHTOM NOCTENH, K-
HEeHHO H3MeHSIoUWHMCA ¢ IMYyOHHON.

3.12. lnsa npoBeleHHs] pacyeTOB YCTAHABJMBAIOTCA PacueTHLle CXe-
MBI COOPYXXE€HHS HAa CTPOHUTEJIbHBIH H 3KCIIyaTallHOHHBIH NEePHOALI B CO-
OTBETCTBHH ¢ 3aJaHHOH TEXHOJIOTHEH CTPOHTEILCTBA H YCJIOBHRMH 3KC-
nayatauuua (cM. puc. 9). Ha cxemax orpaxarwrcs: raybHHa KOT.10BaHA
HA AAHHBLIH 3Tall CTPOHTEJbCTBE, PacCNOJOKeHHe NOCTOAHHbLIX H BPEMEH-
HBIX OIOP [0 BLICOTE CTEHKH, 4 TAKiKe aHKePOB, HAIJIACTOBAHHE I'PYHTOLU
H HX (H3HKO-MeXaHHUEeCKHE XapaKTepHCTUKH (obbeMHBIH BeCc, KO3IpODiu-
LUEHT MMOPHUCTOCTH, VAeJbHblIl BeC 4yacTHl, TrPYHTA, VYIJbl BHYTPEHHErO
TPpeHHs, CleleHHS, Ko3¢(dHUHEHTh NOCTEAH CJI0eB TPYHTA, VPOBEHD
TPYHTOBBLIX BOJI, HAaTPY3KH Ha MOBEPXHOCTH IFPYHTA H FKCIIYaTALHOHHbIC
HAarpy3kH HA NepeKPLITHAX).

IIpoussoauTcsa paszbuBKa cTenbl no riavOHHe Ha paBHble  Y4acTKl
BLICOTOH ¢ C TAKHM DacyeToM, u4ToObl YHCJAO YYAaCTKOB OBLJIO He MeHee
NATH Ha YaCTH CTEeHbl, BO3BBILIAKUIEHCH HaJ NMOBEPXHOCTbIO AHA KOTJO-
BaH4, OTPLITOIQ0 Ha NPOEKTHYIO ITYOMHY MM HA TAyOHHY, HeOOXOAHMYVYIO
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AJ8 ycTpo#CcTBa BTOPOro psiia Omop IPH MHOTOPS/AHOM HX pacnofo-

JKEHHH.

3.13. [Ipou3BOAMTCA pacueT cTeHbl NO cXeMe (cM. pHc. 9,a), oOTpa-
JKaloleil nepBbIH 3Tan CTPOHTEJNbCTBA, KOrjaa KOTJOBaH OTPHT Ha Iay-
6uHy, HeoOXOAUMYIO AJS YCTPOHCTBA BepXHero psila onop HJIH alKe-
poB. DoxoBoe /laB/jieHHE IDYHTA H YCHJAHS B CTeHE HA 3TOM 3Tamne pacue-
Ta ONpeieJslOTCS 110 NpaBHJaM, H3JI0XKEHHBIM B II. 3.7 Hacrosuero Py-

KOBOACTBA.

aj g 2
T
= fwd

~ =

- . 3

f____’ "‘ &?ﬁ ?.;
—F 3 2
fE = )7
< B i\
f—e == Sy G-
A = 1
- e =
—— :
/ s ,-— 77 y
> — Bodoynoprard crod

Puc. 5. Pacyernbie CXeMbi CTEHKM ¢ ONOpPaM¥H B CTPOMTEABHLIN NEpHOA

~1 — NePBHIt 3Tan — KOHCOJbHafA CcTeHKa [ — 3miopsl HayaAdbHoro OOKOBOro JaBJie-
HUA TpyHTa HA CTEHKY; 2-— AaBJeHHe BOJAbl Ha CTeHKY;, O — BTtopoil »3Tam —
CTEeHKa ¢ oNlopoli, KOT/NOBaH OTPHIT Ha IrayOuHy /, [ — 3nopa OOKOBOro NaBJeHHS
rpyHTa:; 2 — AOINONHHTEJALHOE JdaBJIEHHE I'DYHTOBOINl BOAbl HAa BTOPOM 3Tane pacuera;
3 — DaBJIeHHe I'PYHTA HH)Xe KOTJIOBaHa, BbI3BaHHOE CHATHEM CJIOS I'PYHTa TOJUIH-
HoH H,—H,;;, B — TpeTHR 5Tan—CcTeHKa C ABYMA ONOpaMH, KOTAOBAH OTPLIT A0 1J1Yy-
OuHbl H3 | — 3miopa GOKOBOro HaBjeHHs IPYHTA; 2 — JOINOJHHUTENbHOE naBJeHHe
BOJABl Ha TpeTrbeM 3Taife; 3 — HaBJeHHe I'PYHTa HHXEe JHa KOTJOBaHa, BbLi3BAHHOE
CHAATHeM TrpYHTA ToJulHHON H;—H,

3.14. Ecu cTeHa 3akpengeHa aHKepaMH, TO [IPOH3BOAHTCS  pacuel
CTeHbl Ha YCHJIHE OT NpeABapHTEJbHOTO HATAMXEHHS aHKepoB. BeanunHa
JOIONHHUTEJNBHBIX H3rHOAUINX MOMEHTOB B CTeHe onpeaeasierct no dop-
MyJIaM:
npH 0<<2=<< hy

COZB( E’az)
M,=—1|A — . 44
. 6 \ ¢ 2 (32)
npu hy<<z<<H
Co 2 74
My = = (Aa—-%-)—-—()‘;p (z—hy), (45)

rae M, — HononHHTeNbHbIH H3rHOAWLWIHA MOMEHT OT NpPeABaAPHTEIbHOrO
HaTAXEeHHS aHKEeDOB C pacCuyeiHbIM YCHJIHEM — (2.

hy — paccTosiHMEe OT BepxXa CTEHH J0 NEPBOro Psiid aHKepOB.
Beanunnn As H PBo. onpenensiorcs no dopmyaam:

6QE iy °
A, — ~[3 —4— ) 46
y c.,Hﬂ( H,) (#9)
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Pa = — — (47)
“ C,H*\H H?

Onpenensiercs noaHoe 60KOBOE AaBJeHHe TPYHTA Ha 3aAHIOK IpaHb
CTeHbl O popMy.Jre

()

P = Py’ +Coz (8, — B, 2)- (48)

a
[Ipon3BOAHTCS CpaBHEHHE BEJHYHH AaBJeHHS péc) H Po C LEIbIO

POBEPKH YCJIOBHSA

(a

P < p,. (49)

Ecan ycaosue (49) He cobmoaeHo, 10 caeayeT JH60 MMOHH3HTL pac-
IIOJIOXKEHHe BEPXHEro psila aHKepoB, JHOO CHH3WTb BeJHYHHY HX HATH-

XKeHHA. bokoBoe faBJeHHE IPYHTA HA NePeJHIOI0 rpaHb CTEHBH Olpeje.is-
eTcsl 1o ¢popmMyJaM:

[ P2+ P} — PR, ecan PR > pls; (50)

1y _
lpF_6+p§-—p5, » pP < prg, (51)

Pzt

rie pg —— BeJIHYNHA CHHMAeMOro AaBJcHHs ¢ nepeiHed TpaHH CTEHHl OT
PACYETHOIO YCHJHA IPeABAPHUTEJBHOTO HATAXKEHHS aHl{ep(JB-—Qg.
Besnunna pg onpexnenserca no ¢opmyne (37), B KOTOPOH BMECTO &E

H Bf ucnoabsyorcs auadenus Aq u Pa.

3.15. [Ipou3BOAHTCA pacyeT CTEHbB! B COOTBETCTBHH €O CXeMOH, H306-
paxeHHOH (Ha pHc. O,0), KOTAa yCTaHOBJEH NepPBHIA pAd OMOp H MO-
BEDXHOCTb JlHa KOTJIOBAHA H2XOAHTCH HHXKe OTMETKH PacloJiOXKEeHHS BTO-
poro psiga onop. PacyeT Begercs B caeayouiedl nocaefoBaTebHOCTH.

. Onpenensiercs BeJHYHHA JONOJHHTEJNBLHOIO AaBJIEHHS I'DYHTA Ha
YyacTb CTeHbl, HaXOAALLYIOCS B Ipefesax yAaasieMoro cJosi TPYHTa, TO.I-
HHOH Hy — M, no dopmynam (30) u (36) B caydae CTeHH C ONMOpaMi
H nno ¢opmynam (50) u (51), ecan creHa 3akpensieHa aHKepaMH.

2. Onpegensiercss BeJIHYHHA JAONOJHEHTEIBHOTO [AABJCHHA TPYHTa

(Péﬁ)) Ha 3aryay0JieHHYIO 4acTb CTeHbl, BLICOTOH A nmo dopMyaaMm:
2y |(Ps2— Pe1) koz, TPH 2 < Hp c; (52)

P6.u =

[962 — Pg1 — Vi (Hz —Hl)] ko, TPH 2 > Hy (53)
rAe p6; U P62 — COOTBETCTBEHHO ObLITOBOE AaBJieHHe IpyHTa Ha rayOHHax
Hy n Hy, onpeneasieMple no ¢opmyae (6);
Hgy ¢ — raiybuHa pacnosioXkeHHss BOJAOYINODHOrO CJioO OT B€PXa CTeHbl

3. Onpenensiercss BeJIHYHHA JONOJHHTEJAbHOrO AaBJ/IeHSIH TIPYHTOBOR
BOJBI Ha CTeHY N0 GOpMYyJaaM:

r"I’E;.(«‘f'—'ﬁl),. npy H, <z < H,;

_ ) 2’ (5%)
Pw =

Y% (Hy—H,), npu Hy <2< H. (55)

4. Onpenensilorcs paBHOAEHCTBYIOUIHe OOKOBOrO [aBJleHH FPYHTa
(P;) u rpyHTOBOM BOAK (P;r) Ha y4yacTKax CTeHH AJHHOK ¢ no ¢opMy-
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JiaM: a) ecJd B npejesiax yyacTKka ¢ HOMEDPOM J HET CKayka B AaBJICHHH
CPYHTA MK BOJbI

Pj=0,56(Pj+pf+1); (56)

6) ecan B rnpeaesax yyacTtKka ¢ HOMepOM | €CTb CKayoK B JaBJICHHH
FPYHTa HJIH BOJbI

P;=0,5¢[5(p;+pp) 8 (Prot Pjt) (57)

rpe P, — DaBHOAEHCTBYIOWIAS OOKOBOrO MAABNEHWS [PYHTA HA V4aCTKe
CTEeHH ¢ HoMepoM | (HCYHC/eHHe HOMEeDOB HJAET CBepXY BHH3);

£, — KOAS HNIMHBI Y4acTKa €, B KOHUE KOTOPOrO HMEETC CKAauyoK B JIaB-
JIEHHH I'DYHTA HJIH BOABI;

Lo — DOAR OHJMHBI Y4acTKa C, B Hadalle KOTOPOrO HMeercss CKayoK B /AaB-
JIEHHH FPYHTA HJIH BOXLBI.

PapHoaeHCTBYIONAA HAABJCHHS TPYHTOBOI BOAHW p,, ONpPEAEAfeTCHs N0
dopmynam (56) u (97). IlpHueM, ecan nmoBepxHOCTL AHA KOTJOBaHAa
pasaesseT ydacTOK CTeHHB € Ha JOJIH, TO onpejesieHHe p; U Pjw AONKHO
NPOH3BOAHTBCA AJs KaXJAOH JOJH, JexalleH Bbillle HJIH HHXe INOBEpX-
HOCTH JHA KOTJOBaHA OTAeJbHO, rno dopmynaM (56) u (57), B KOTOPHIX
BeJHYHHA € 3aMeHsieTCS COOTBETCTBYIOLIEH HOJIeH.

5. Ilpon3Boautcsd omnpelelesHe BeJHYHH pPeaKUHA BepxXHEro psjna
ONOP HJH aHKepOB KakK AJad 6aaku, KOTopas 3allleM/JeHa B HHXHEH YacTH
B YNnpyroM ocHOBaHHH BHHK/epa u nmeer 3zech OeckoHeyHo 60JbIIYIO
XKEeCTKOCTh, @ BEpPXHSfl €€ 4YaCTb HMeeT KOHEUHYIO XeCTKOCTb H OmHpa-
eTcsl Ha NOAATJHBYIO OIIOpPY.

BeanurHa onopHOH peaKUHH onpegesiercsa no dopmy.Je

5
R?®) = = (58)

rjae Rﬁzl-——- BeJIHYHHA FOPH3OHTAJIbHOH COCTABJIAIOLULEH ONMOPHON pEeaKIHH,

Tc/M (HMHIeKkC (2) BBEpXY O3HauaeT, 4TO BeJHYHHA peaKUiH MOACYHTA-
Ha AJS BTOPOTO 3Tana CTPOHTEJbCTBA);

01y — FOpPH30OHTAJbHOE IePeMellleHHe CTEHLHI B MECTE PAacloOJOXKEHHA OIo-
Dbl OT eAHHHYHOH CHJIBI;

O01p — rOpPH30HTaJIbHOE NEpEMElleHHe CTeHBl B MECTE DACIOJOXKEeHHS
ONOpH OT JAOMOJIHHTEeNIbHOH HAarpy3kH Ha CTeHY, omnpeaeJseMof no ¢op-
myaaMm (56) u (57).

Bennuuua §,; onpenensiercd no popmyJe

108 EJ
81i = w11 + Co 13 T11 + Aon,

(59)

rae ®p; — OTHOCHTE/NbHAs BeJHuynHa nporuba KOHCOALHOH OajkH, HMe-

folleH 3aJeJIKy Ha ypOBHe [ HAa KOTJIOBAaHA,”B MecCTe PacllOJOXKeHHS OIOo-
PHl OT €JHHHYHOH CHJIbI;

T11 — OTHOCHTEJbHOE MNEpeMelleHHe CTEHbl B MeCTe pachnoJOXKeHHs OIo-
pPbl eAUHHYHOX CHJB, 00ycaoBJsieHHOe AedopManueli OCHOBAHUS HHXKe AHA
KOTJOBaHa;

Ao.n — TODH3OHTaNbHAsA COCTABANIONIaA OTHOCHTEJbHOTO TNepeMelleHNs
Onopbl OT €JJHHHYHOH CHJILIL.
Benaduuun w1 Ty B Ao o ONPeRenslorcs no dopmynam:

Wy = Qa?; (60)
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2
1711:]4-2,67({:) i 2(—); (61)

Ao n=6EJ Ao 1, (62)

raie a3 — pacCToaHHe OT JHA KOTJAOBdAH& JO pacnogoXeHHsd Onophul, M

Ao o — TOPH3OHTA.1bHAA  COCTaBJAOWIAs  nepeMelleHHs  KOHCTPYKUHH
ONOpPH OT €IHHHYHOH CHJIb, onpejenseMas QIS [PYHTOBHX aHKEPOB MO
HX NPEANPOEKTHHIM HCMbLITAHHSAM HA CTPOHTENBHOH mNJOMIanKe; 11 pac-
[MOPOK H ILJTHT IO PopMy.1aM:

AR paclopox

— lonbo.n
on = 9p o (63)
AJA ITJINT
— {o.n
Appq==- ' . M/TC, 64
PN 2E4n ton (5%

speck Eon M Fon — COOTBETCIBEHHO MOAYJAb AedpopMauns MartepHana
ONMoOpHl H IMJOIaAb €€ IONepPeYyHOro CedeHHus; lo.m — AJHHA PACIOPKH,
bo.n — PACCTOSIHHE MeXAY OCAMH paclnopok; fp.p — NpHBEICHHAR K CNJOLI-

HOMY CEYCHHIO TOJIHHA NAHTH. BenuynHa 01p onpegeasercas no ¢op-
MYy.J1e

108 EJ
C, K2

rae Wyip H Tip — COOTBETCTBYIOLlMHE INepeMelLIeHHST OT Harpy3kKH.
BeJH4HHBI W1p H Tip ONPEACTAIOTCA IO HOPMYJIaM:

1

~ 2
@y = Ll (P; 1 Pjg)a; (34 —aj), (66)
}:

Glp — Wip -+ Tip (65)

rie @, — pacCTosiHYe OT JAHA KOTJOBaHa X0 CHJIBI Pj;

m — HOMep Yy4YacTKa, PacCHOJOMXKEHHQOro HaA IOBEPXHOCTLIO [dHA KOTJIO-
BaHa;

1,33 M{? 4Ny 2mD
a
h T h R

rae N[(,?) H M[(]Q)—- COOTBETCTBEHHO cyMMa BceX cHa (P;+Pjy), AACTBY-

IOLIIHX KAK BbIIIe¢ TAK H HHAC NTIOBEPXHOCTH [AHA4 KOTJIOBAHA, H CyMMd MO-

MEHTOB 3THX CHJI OTHOCHTeJbHO TouykKH O, Jiexalllel Ha ypoBHe AHA KOT-
NOBaHa.

ITpuyem Mém MPHHHMAETCSA MOJOXHUTEILHBIM, €CJAH BpallleHHe CTEHKH Of

Mf)?) H PeakTHBHOIO HaBJIeHHA I'PYHTA Iepeln CTEHKOR coBnaaaloT, B npo-

THBHOM caydae M{?) npurumaercs co anakom (—).

B cjayuae, ecqik cTeHa 3akpenJieHa aHKepPaMH, TO INOJHAsg BEJHUHHA TO-

PH3OHTAJLHOR COCTaBJASAIOHIEH ONOPHOR peakunn oOnpefeantcs no ¢op-
MYyJe

(2
rlp.-_N0>+

(67)

R\D = RID 4 Q2. (68)



6. OnpenensioTcs 3HaYeH A Nég) H E}f’ no GopMynaM:
N§H = N§ — R, (69)
212 2 L2
Mg?) = MG — RD (H, — hy). (70)

7. BBIUHCISIOTCHS 3HAYyeHHS A(Q) H 5(2) no gopMy.aM (27) H (28),

2
B KOTOpHX BMecTO No H Mo Hcnoap3yloTcss COOTBETCTBEHHO NO D n M( ).

8. Onpenesasiercd peakTHBHOE [aBJeHHE IPYHTa p( ) Ha TepemHiow

rpaHb cTeHbl 1o popMmyJe (37).
9. Onpenensiercs 1no.JHOe JaBJeHHe TPYHTA HA MNePeIHION TpaHb
CTeHbl 10 opmyJie

P2 = plh 5@ __ p®) (71)

(2)

10. IIpousBoguTCcsi CONOCTaBNCHHE [JABJEHHA pP.p € MNACCHBHLIM

RaBJeHHeM, onpepeaseMblM no ¢opmyae (38). Ecan 3HayeHue p(2)
OoJsbllle Pn Y NOBEPXHOCTH JHA KOTJIOBAHA, TO NPOH3BOAHTCH H3MeHEHHE

ryOHHbL KOTJ0BaHa 10 OTMETKH, rie pég)f\’pn. B s1OM cayyae nponus-

BOAUTCA NepepacyeT BeJUYMHBI ONMOPHON pEeaKHMH C YYeTOM 3aMeHbl

AaBJEHHH ka) Ha Pn HA TeX Y4yaCTKaX CTeHbl, I'le He colbJIojAaercs yc-

JIOBHE pék) <pPn, H C yUYETOM YMeHblIEHHs TAYOHHBI 33JeJIKH CTeHW HA

Ha BEJHUYHHY 3TOTO yyacTtka. B cayuae, ecau no Bcelt rayOuHe HJIH HA

2
OoJibllled ee YyacTH AaBJIeHHe p;k) Gyaetr 60Jbllle nMacCHBHOTO, TO ONOP-

Has peakKuus R 52) onpeaeaseTcs 1Mo GopMyJie

n

rAe N — HOMEp YyUacTKa CTEHH y €€ IO OLIBH;
Prn — paBHOAeACTByIOWIAsl NIaCCHBHOTO AaBJIEHHS TPYHTA Ha 3arayl.eH-
HYIO 4aCTh CTEHHI.

11. OHDEHEJIFIIOTCH pPaBHOAEHCTBYIOLIHe OOKOBOIr0 MaBJEHHS TPYHTA

P, n somu P jw Ha NMEpelHIO rpaHb CTEHHW HHMXe AHA KOTJOBaHa MO
¢opmyaav (66), (57).

12. Onpenensitotcs parnfaniye MOMEHTH H NepepeshBalOllHe CHJIH
o GopMyJiaMm:

npH 2 < hy M® = A2° — B,
(73)
Q? = 3 A2* — 457;
npa Ay <2< Ho MY = 4% — B — R{® (z —h,);
1 1)' (74)

() = 3422 — 452° — R,
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mpp He <r <H MO = 2% B ~— R{®) (2—hy) —M,,; ]

»

(75)
AP =340 — 45— RP —q_ . |

Mz 1 Qz2 — COOTBETCTBEHHO MOMEHT H CYMMa PABHOIECHCTBVIOLUHX CH.I
K
Pir H war PacIlOJOXEeHHbBIX Bbille TOYKH 2,

A 1 b — BesIHuHHBL, onpegeaseMble no (POPMy.IaM:
2 2
3N 4amD

A= — e (76)
oN(2  3M2
°=Tms T g (77)

2 "
rae N .:(1 ) _ cymma cua, AEHCTBYIOUIHX Ha NEPEAHIO I'paHb CTeHbI;

9 "
M}I ) MoMenTt CHJI, HeHCTBYIOIUX HAa MNEePeHIO rpaHb CTeHbl OTHOCH-
TEJIbHO BEpXa CTEHHI.

2
3HayeHUs N.r(: ) M}f’ onpeaensoTcs N0 GOPMV.IAM:

n n
N =RP+ 3 Pi+ 8 P; (78)
f:ﬂl f:
2 o !
MP = Rk + cfz (PS4 P¥,) (j—~0,5). (79)
=m

st cTeHbl ¢ aliKepaMHM BMECTO 3HAUeHWH REQ) B popmyanax (74) u (79)
MOACTaBASCTCA 3HaueHHe R g‘;).

3.16. IlponsBoaurca pacyeT no cxeMe (pHC. 5,8) AJAf BTOPOro
3Tana CTPOHTEJbCTBA, KOrAa YCTAHOBJAEH BTOPOH DAJ ONOp HJIH aHKe-
POB H NOBCPXHOCTb JHA KOTJOBaHA HAXOJAHTCA HHXe TpeThero pana
ornop. Pacyer BegeTcsl B TAKOK IOCeX0BaATEe TbHOCTH.

/11 CTEHBI C OIIOPAMH

1. OnpegensieTcs BeNHUYHHA [AOMOJHUTENbHOTO HAaBJEHHA TPyHTa,
AEHCTBYIOWIEr0 Ha 4YacTH CTEHbl, HaXOAALIEHCH B Npelenax yAa.IsieMoro
CJOA TpYyHTA, 1o popmyJte (71).

2. OnpenensiloTcs BeJHYHHBI JONOJHUTEJNBHBIX JaBJEHHI TPYHTA,
AeHCTBYIOILEro Ha 3arJyOJeHHYIO 4acTbh CTEHBl, H I'PYHTOBOII BOJbl, AeH-
CTBYIOIlEH HA WAaCThb CTEHBI, paCHOJOXKEHHONH HHAKe TayOHHBl Hy, n0o dop-
MyaaM (52)—(bD) c¢ 3amenoil B 3THX dopMyqaax 3HaueHud Hi: n H. co-
OTBETCTBEHHO Ha 3Hayenud Hy u 3.

3. OnpegensiloTest paBHoAeHCTBYOIIHEe OOKOBOro JaBJCHHA TPYHTA
H BOJbl Ha y4acTKax CTeHbl BHICOTOH ¢ mo dopmysam (56) u (57).

4. Ilpou3BoguTCs ONpefeseHHe BeJHUYHH peaklMit onop (pHe. 7),
pacnoJIOXKEHHBIX B NEpBOM H BTOpOM psaax. [lasg onpeneseHus HeH3BECT-

HBIX PEeAKIUUH R{S) H Réa) COCTaB/seTCH CHCTEMa KAaHOHHYECKHX ypaBHe-
HUH MeTOoda CHJI:
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B(3 3 .
l'5‘11}35 )+‘319 é):ejm,

—(3) _a (80)
Co1 RY™ + 859 R )= Ogp
Kosp¢HuuerTH Npd HeH3BeCTHBHIX §.; onpeaeasiloTcss no QopMmynam
108 EJ
631 = 9y T Co H2 K7, T At::n-n No.n (81)

rae O0i; — OTHOCHTEJbHOE INepeMelleHHe ONOPBI C HOMEpOM { OT e€JHHHY-
HOH CHJIBI, NPHJOXKEHHOH K Or10pe ¢ HOMepOM f;

{ — HOMED OIOpPHI, B KOTODOH onpenessieTcsl nepeMeliesue,

j — HOMep ONOPEI, K KOTOPOH NMPHJIOXKEHA €/1MHUYHAA CHJIA,

1, ecay i=j;

Tlo.ot = 0 ecJu i 5=,
Ao n — onpenensiercs no dopmynam (63), (64).

W, ; = a7 (Saf— ai) (82)

raie a, — pacCCTOdAHHE OT JHA KOTJIOBAaHA A0 OHNOpLI, rjiae HLUETCHA IEDCMC-

HICHHCE,
a, — paCCTOAHHE OT IOHA KOTJ/JIOBAHa A0 OIIOpbI, K KOTOPOI.{ [IPHJIOKEHA

eIUHHYHAafA CHJA.
Ecan a,<a.,, 10 B popMmyne (82) caeayer a; U a; NOMEHAThL MECTaAMH;

133(a +a) 2a aj
T, =1+ . -~} Py ; (83)

Beanunnn 0ip, Wip, Tip ONpeaeasiioTcs o ¢GopMmynam (65)—(67) B
KOTOPBIX BMECTO HOMEpa ONOPH], paBHOro l, CTaBHTCA HOMED [ H BMECTO

3Ha4eHHIT Nz) H M(2 COOTBETCTBEHHO INPHHHMAIOTCA 3HaUYEHHS N(a)
n M{? .

5. Tlocne onpepeneHHsT HEH3BECTHHIX ﬁgs) H }—?ga) B pe3yJibTaTe pe-

lIeHHst cucTeMbl ypaBHeHHH (80) nHaxoasTcsl noJiable BEJHYHHB ONOPHbLIX
peaknuH no dopMmynaMm:

R(® = R + R (84)
RED =R, (85)
6. OnpenensioTcss 3HayeHUs 7\7((,3) H —Més) no ¢popMyaam:
N® = N® —R® _RD, (86)
M =MD — R (Hy—hy) — RS (H, — 1) (87)

3
7. BRIYHCAAIOTCSA 3HAYeHHUS AB) H %3) mo dopmyaam (27) u (28)
C COOTBETCTBYIOLUIHMH 3aMeHaMH B HHX 3HauveHHli Ny U M, Ha Nf,s)
(3)
H My~ .
8. Onpenensiercs peakTHBHOe ZaBAeHHe TPYHTA pé) Ha NEPEAHION0
rpalb CTeHHl o dopmyne (37).
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9. OnpenensieTcss NOJIHOE AaBJEeHHE IPYHTA HA NepefHIOI0 rpaHb CTe-
HEl IO PopMyJie

P =Po + P —Pey - (88)

3
10. ITpoH3BOAKTCS COMOCTABJICHHE NAB.IEHUS p,f.k) C MaCCHBHBIM /1dB-

3
JIEHHEM ppg M TNIPOBEPKA BLINOJHEHHS YCJIOBHSA P(zk) << ps. B cayvae He

cob/0AeHHA 3TOrO YCJOBHS NPOH3BOAHUTCS IOBTOPHBIK pacueT ONOPHLIX

peakKUHH ¢ YYeTOM 3aMeHbl JaBJEHHH pég) HAa po HA TeX yyacTkKax, rjae

He co0maaaeTcsi ycJoBHe pgi)*’\’pu, H yMeHblieHHsI IVIyOHHBl 3a/eNIKu
cTeHbl 1 Ha BEJHYHHY 3TOro yyacrtka. B cayuae, ecaH mo Bcelt raybuue

UM Ha OoJbliel ee 4acTH JaBJeHHE p;i) 6ynetr 6Honbllue MAacCCUBHOIO, TO

ONOPHBIE PEAKLHH R{S) H Rg‘” ONpenesIOTCA U3 YCJIOBUA paBHOBECHS KaK

oJa 6ankH Ha ABYX ONopax, HAarpyxXeHHoi cunaMu P; P,w, onpenpedsie-
MbhiX o 3tanam |1—3 n. 3.16 u P;y, rie Pjy — paBHOJeACTBYIOMAag nac-
CHBHOrO JaBJieHHsl rpyHTa Ha yyacTKe CTeHN ¢ HoMepoM j. Ecan B 3ToM
cjayyae yHCJA0 Oonop 6oablle ZBYX, TO OIODHEIE DEAKUHH ONpeaensioTcH
10 32KOHAM CTPOHTEJBHON MEXaHHKH, KaK JAJs MHOTOINPOJETHBIX Hepas-

PE3HLIX GaJOK, HarpyXeHHbX cuaaMi Py n Piq
1. OnpenensitoTcs paBHOAeHACTBYIOUIHE GOKOBOTO MaBJeHHS TIPYHTA
” K
Psx M TPYHTOBOH BoAB Pj, Ha NePeRHIO rpaHb CTEHH HHKe AHA KOT-

soBaHa no ¢opmynam (56) u (57), B KOTOpDHIX 3HAUEHHA p; ONpeaENs-
o1cs no dopmyae (88).

12. OnpegenfiloTcs cyMMa CHJ, OeHCTBYIOIUIUX HA NEePeAHIOI0 TpaHb
CTEHHI N}IS), H MOMEHT 3THX cHa (M f,a)) OTHOCHTE/IbHO BePpXa CTEeHbI MO

dopMyIam:
ND= R + RO + B7_,, Pj+ X}, Py (89)

MP =R n + RP b+ BT, (PY+ PF,) (j—0.5).  (90)

13. Onpeneasirorca Beauunnnl A u 5 no dopmyaam (76) u (7)) ¢
samenamu Ni%) u MJ(IQ) COOTBETCTBEHHO HA N}Is) H Mf’).

14. Onpegensiiorcss H3rHOAIHE MOMEHTHl H riepepe3bIBaloUiHe CH.Tbl

B ¢TeHe 1o gopmMysam:
np 2<<h;, U bi<<z<Ch, coorBercTBeHHO no $opmyaam (73) u (74).

npu h-<<z<CH..
MO = A2 — b2 — R (z—h ) — R (2 —h,);
Q® = 342 — 455 — R — RY;
npu He <2< H
M;S) = A2 — Bz* — R§3> (z— hl) — Réa) (Z — hz) — Mz
QY =342 — 45° — R —R{) —q,,,

(91)

(92)

cae Q:x B M — cymma pasHOAeAcTBYlOWwHX cin P; u P, , pacnouos
)KeHHBIX BBLILIE TOYKH 2, H MOMEHT 3THX CHJ OTHOCHTEJbHO TOYKH Z.
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O CTEHBI C AHKEPAMH

1. Onpepensierc BeAHYHHA MJONOJHHTEABLHOr0 OOKOBOIQO JAaBJeHUA
FPYHTA HA 33JHIOI0 TPAHb CTEHK! OT HATAXEHHS aHKEPOB, PACOJOXEHHLIX

BO BTOPOM PAAY IIo dopmyJie

2 2
20 =Coz (857 —B57). (93)
3HaveHHs] BeJHYHH Af’ H ﬁf) onpeleasioTcs no ¢opMyJaaMm:
6Q% 4h, f
A = —= (3d—-~ : ); 94
g Co H:L H (54)
6Qz [ 4f 6h
BLY = — (—-—'i e ) (95)
a CoH:L\ H H?
TAC
g =1+ 20y;
01 by
=14 3 .
f=T1+3—
i 8,
d=1+ el
L = 9gd — 8f2;

81 — oTHOCHTENbHAY NOAATAMBOCTL NEPBOTO PALA ONOPHI;
hy — paccTosiHHe OT BepXa CTEHbl A0 MePBOro PsijAa Onop;
hy — paccTOsiHHE OT BepXa CTEHHl 0 BTOPOro PsiAa Onop.
Beauuuna 0; onpeneaseTcss no ¢popMyse

1
" CoAyn H?®

Ec/i NpOH3BOAHTCS HATSIKEHHe n-TO PSla aHKepPOB, TO 3HAYEHHS Be.TH-
n v
ung Ay B B, onperensitorcs no dopmyaam (94) u (95) ¢ 3amenoit se-

JHIHHB! hy Ha hAn, TAe An — paccTOSAHHE OT BepXa CTEHb J0 n-ro ps-
la aHKepOB, a 3HAYeHHRA BeJHUHH g, f, d onpenensiioTes No GOpMyIam:

61 (96)

g=1+423=1 6 (97)
8 fn—
f=1+4-- =Tk, 8y (98)
4 .,
d=1-+ m =1 Re 6, (99)

31ech 0/ — OTHOCHTEJbHASA NMOAATJIHBOCTb {-r0 psifla ornop.
2. IlpousBoauTcss BhIYMCJIEEHe TIOJHOIO JaBJeHHs1 TPYHTa Ha 3aj-

HIOKO I'DaHb CTEHB! H NpoBepKa ycaoBis (49).
3. Onpeneasiercsa BeaiuHHa GOKOBOIoO 1aB.I€HISA Ha NEPEJHIO Ipalib

¢TeHBI N0 popmy.ie

1
PP = B2+ 67 — B2 — i3 (100
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4. IlpoH3BoaAHTCA oOnpejaeJeHHe BeJAHYHH HAOMOJHHTEJILHBLIX AaBJ/ACHHH
IPYHTA H BOJABl H HX PaBHOJAECHCTBYIOLIHX, PeaKUHH ONop —ﬁga) H -R’_éa),
CYMMEI CHJI N—sa) H CYMMbl MOMEHTOB 3THX CHIJI MB‘”, PEaKTHBHBIX pis)
H TIOJHbBIX p;i’ JlaBJIeHHH TDYHTA Ha NEPENHIOK TPaHb CTEHbl, H PaBHO-
NefCTBYIOUIHX [OJHOrO AaBJEHHS TpyHTa P, paBHOAERCTBYIOIUHX [aB-

y K
JIeHHe TPYHTOBOH BOLI P!.w, a TaxKxe NPOU3BOAHTCH IMPOBEpPKa BhINOJJHE-

3
HHS VCJOBHA p;k) < pp TIO TNpaBHJaM, H3/J0KeHHLIM B 1. 3.16, aaa cre-

HEI C ONOpPAaMH.
5. OnpeneasiloTcs IOJHBIE BEJHYHHbBl OMOPHBIX peakKuud no ¢op-
MYyJiaM:

R{® = R{® 4 R +Q¥;; (101)
Ry =R +QB,, (102)

rie QFy H QPy — COOTBETCTBEHHO TOPH3OHTANbHBIE  COCTABJSIOLIHE

PACYCTHBIX BEJMHUHH NPEJABAPHTENBHOTO HATAXKEHMST NEPBOro H BTOPOTO
pPAda aHKepOB.

6 Onpenensierca cymMMma CcHJ, JeHCTBYIOIIHX Ha NepeiHIO rpaHb
CTEeHbl, H CyMMa MOMEITOB 9THX CH/ OTHOCHTEJbHO BepXa cTeHHl no ¢op-
MynaMm (89) u (90).

7. Onpenensitorcst Beapuusl A 1 b no ¢opmynaam (76) u (77) n
H3rubaroulue MOMEHTH B CTeHe H Iepepe3niBalollie CHJAbLI no popMy.aam
(91) u (92).

3.17. PacueT cTeH npu 6oablleM 4YHC/Ie PAAOB ONMOD, UeM ABA, IIPOH3-
BOAHTCA IO MpaBHaaM, H3JOXKEHHBIM B 1. 3.16 Hacrosimero PykosoAcTBa.

ITPUMEP PACYHETA

3.18. Hcxodnbie darnnebie:

['ny6una crensl H=8 M. CTeHa 3akpenasieTcss ABYMs pAlaMH OMNOD.
BepxHufl psix onop pacrnoJoxKeH Ha riaveuHe 1,5 M; HuXHHI —40 M.
ITpoexktHas ravbuua kotsaoBaHa fy=6,6 M, 3ariybieHde CTEHbl B TPYHT
h=1,4 M. Toaumuua creusl {=0,6 M. YpoBeHb I'PYHTOBBLIX BOA HAXOAHTCS
Ha raybune 1 M or nmoBepxHocTH. Ha paccrosnuu 1 M or cTeHn HaXo-
JAUTCA OTKOC ¢ yrioM 3anoxeHHs 2:1.5. Ha paccrossnuu 3,75 M oT cTe-
Hbl pacnoJsiaracTcsi 3jfaHde wupubdod 12 M. CTeHBl 371aHHS OMHPAIOTCH HA
JeHTOUYHBIE (YHIAAMEHT LIHPHHON 2 M, pPacroJOoXeHHBIA Ha raybuHe | M
OT NMOBEPXHOCTH rpyHTa. JlaBJeHHe Ha nojowBy (yHAaMcHTa 2 kr/cM2,
IaBn1eHde Ha noa nmoaBadaa 3gaHis 0.5 kr/em?.

CTeHKa OrpaXKIeHHS COOpVXKaeTcsd H3 MOHOJHTHOrO XeJe3obeTOHa
(6eton Mapku M 300). O6beMHLII Bec OeTOHHOI cMecH ya=23 TC/M3,
Boicora apefcteyioulero cronba OetoHHOH cMmecH Ax=3 M. Bricota cJos
THKCOTPONHOrO PacTBOPa Hal NOBepPXHOCTbIO TrpyHTa Ar=0. O6beMHBIN
BEC TUKCOTPONHOro pactBopa yr=1,06 1¢c/m3.

[ pyHTOBLIE XapaKTEPHCTHKH:

A0 ray6uHbl 1 M 3anerarmoT cviecH ¢ o6beMmHBIM Beconm [.92 te/M3,
yroJ BHYTpeHHero tpenus ¢B=26° cuensenne c®=0,09 xrc/cM? MO01yJb
nepopmanuu Eo=240 xrc/em?, ky,=0,4; Co=200 1c/mM® Huxe cuos cy-
necu, A0 rayOHHbLI 4 M 3a7eTal0T MeJKO3CPHHCTble TECKH ¢ OOBbeMHBIM
BecoM v=203 Tc/M3, ©8=32°, c*=0,02 xrc/cm2, Eo=280 krc/cm2, ko=
=04: Co=400 Tc/M3. Huxe rayOHHsl 4 M pacnosoxeH cJ0A BOAOHACH-
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EHHOIO CVYIIHHKA ¢ Y=2 1¢c/M3, @*=22° ¢¥=0,28 =xrc/cm? Eo=
=190 nrc/cMm2, ko;=0,5; Co=200 Tc/M3.

Ha ray6uHe 5,5 M 3aJjeraer TyromjacTHyHas rauHa y=1,97 tc/M3,
e =17°, ¢¥=0,5 krc/em?, E =180 xrc/cm2 T'mina sBJsieTc BOAOYIO-
poM. ko,=0,7; Co=400 1c/M3.

Has ycTpOHCTBRA NepBOro psaja onop rpyHTt Buibupaercs Ha rayOGHHy
2 M, AJMA YCTPOHCTBA BTOPOTO Psifia ONOP — HA TIyOHHY O M.

Ornopsl H3roToBJeHB H3 cTaJJbHBIX TPyO. [laomaiar nomnepeu”oro ce-
YeHHA MaTepHana onopsl pasHa 31 cm2 [diauHa onopul 10 M.

I[lopadox pacdera:

Briyucasiem BepTHKaJNbHBIE HANpPAXKEHHS B TIPYHTE 3a CTEHKOH OT
BeCca 'PYHTOBOrO OTKOCA, BLICOTON 2 M.

HelicTRHe OTKOCA 3aMeHsieM PaBHOMEPHO pacnpeneieHHOH Harpyskou
HHTEHCHBHOCTBIO ¢=1,92.2=3,84 1c/M? AelcTBylOomlell Ha noJsoce HIHDH-
HOH b=1,3+1,0-0,50=2 M. PaccTosiuHe OT cTeHbl 40 NOJIOCHl 3arpyKCHHS
NpHHUMaeM paBHbIM 1,75 M.

Hdasi onpepeneHuss BepTHKAJIbHBIX HANPAXKEHHA B TPYHTE OT HAeH-
CTBHS DZBHOMEPHO pacnpeiesieRHOH HATPY3KH HAa TNOJOoCe WHPHHOH 2 M,
DACHOJONEHHON Ha paccTofHHud [, 70 M OT CTeHbl, NPOH3BOAHM pacyer
I8 ABYX (DHKTHBHBIX MOJOC IWIHPHHOHA: b=1,75+2=3,75 M 11 by=1,75 M.

L P i Nl e —

< m,=2z/b, &, m,=2z/b, X, p[}z-‘: q/2 (—0,)
) I ) |

I 0,26 0,99 0,57 0,94 0,10

2 0,53 0,94 1,14 0,77 0,33

4 1 05 0,82 2,29 0,50 0,61

6 1 58 0,64 343 0.35 056

3 2,13 0,53 4,57 0,27 0,50

BriyHcsseM BepTHKaJbHbie HANPSMKEHHS B TIPYHTE OT JEHTOYHOTO
GyHaaMeHTa 3/JlaHus.

HanpsixkeHyst mol noaowsoil ¢yHaaMeHTa paBHb: po.=20 T/M3;
by=44-1=5 M; bs=4—1=3 Mm;:
2’ — rayO0HHa OT NOAOWBH (PYHAAMeEHTa.

i - b - — - e —————— L ——— —— —

‘ o 20
z | m=z/b, QL m,=2z/b, Q, Po, = —(a,—,)
0 0 0 ] O 1 0
] 0 0 1 0 | 0
2 ] 0,20 0,99 0,33 0,98 0,10
4 1 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
| ’

BriyHcnaeM BepTHKAJAbHBIE HAMNPAXKEHHA OT HArpyskH Ha IO
noaBaJsa 3RaHuA: ¢=5 T/M3; b;=5+10=15; by=5 M. o rayOuru 8 v
3Ha4YeHHA &= 1.
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!
f

rrs

1 0 0 1 0

9 1 0,2 0,99 0,02
4 3 0,6 0,93 0,18
6 5 L 0,82 0,45
8 7 1,4 0,70 0,75

BrluHcasseM CyMMapHbIC BCPTHKaJbHble HanpPsXeHHs OT Npli-
FPY3KH.

e T T — T =

£ l Poz ’ Poz Pz Poz = PozT Poz + Pge
I 0,] 0 0 0,]I

2 0,33 0,10 0,02 0,45

4 4 0,61 1,10 0,18 1,89

b 0,56 1,90 (0,45 2,91

8 | 0,50 210 | 075 3,35

Broiuncadaem aasJeHHe rpyHTa Ha 3ajHIOI0 H nNepefHION TIpablH

K
CTEHKH (pm B pm), BLi3BaHHOEe OeTOBHPOBAHHEM TpaHlIeH, AaBJeHHe

FPYHTA OT NPHIPY3KH Prp H AaBJeHHe BOAH (pw). JlaBicHue ompempens-
eTCH Ha YPOBHE JHa KOTJOBaHAa M HA IPaHHUAX CJ0eB I'PyHTA.
PesysabTaThl pacyeTa 3aNHCHLIBAlOTCS B TAOJIHIlY.

L P —

z | p.6 | Pre | Pos | b P, p_.(,p=pr_6+pozkoz+pw
230 — [0,10] 0,4 0 l 2,34
l 2,30 | — |0,10] 0.4 | 0 I 234
P lsfeo' — o,45l 0,4 . 4.78 -
3 | 4,90-| 3,72 | 1.25| 0,4 | 1 6,40 _
ﬁ_;,ggl:_a.?sh 1,89] 0.4 | 1 6.7
’ |4,9_<5 3,49 l,89| 0.5 | 1 6,91 )
"~ |s.08 | 3,58 2,66' 0,5 | 1 | 738
5,5 |———————
9,55 | 6,79 | 2,66 | 0,7 I 0 | 11,41
7 | 11,14] 8,38 3,24] 0,7 | 0 l 13,41
|

8 |12.20|9,44] a,35| 0,7 | 0



OnpenensieM 3HauYeHHSA
MED; MEY ;B w Al BED;
N$D —=2.34.0,5 - 2,34.1,0 - (4,78 — 2,34) 0,5 + (4,78 -
4-6,40) 0,5+ (6,40 4+ 6,72) 0,5+ (6,91 -+ 7,38) 0,75 +-
4 (11,40+13,41)0,754 (13,41 - 14,55) 0,5 — [3,72.0,5 + (3,72 +
-+ 3,78)X0,5+ (3,49-} 3,58) 0,75 1~ (6,79 + 8,38) 0,75 - (8,38 +
4 9,44) 0,5] = 60,19 — 31,20 = 28,99 1c/v;
M§" =1,17.1,334-2,34.0,5 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 +3,75-1,645,30-2,75 -} 11,38-4,25 4 8,91-5,5 =
= — 194,97 - 118 82 = -— 76,15 TCM;

6 4M
ALD — — 3N, — —2 | —0.476.10—23.36,2 =17,18-107%;
0 36.0,35- 103( 0 6 ) ’
4N M
) = 0,476 10—3( 6“ — 50 )-—0,476-10-'-3-6,64:3,16-10“3;
I
A} AgY
"_5!2 M, HC+ —"7:2 M.
B By

BoluucssieM HOBble 3HauyeHHst OOKOBOro AaBJieHHSI TPYHTA C y4eTOM
CMellleHHsT CTeHKH. Taxk Kak [36”::»2, TO OOKOBOe [ aBJIEHHe IPYHTa Ha

34/ HIOI0 TpPaHb CTEHKH A0 IJAYOMHLI 7 M NMpPHHHMaeM PaBHBIM aKTHBHOMY,

HHXKe — HayaJbHOMY HaBJEHHIO (pr6).
AXTHBHOe JaBJieHHe rpyHTa onpegeasieTcs no ¢opmyiaam (31) n (32).
Briulcsaennss pacnoJsiaraem B tabJauie.

31ech
o = tE2 (45° — 9/2);

ock V Eqp
P6z + Poz '

C =

2| Pgz | Poz | Bag |}/ tag | 2¢™ |PeztPozl C | Kaz| Paz | Pw | Py

1,92 (0,10(0,39{ 0,63 | 1,8/ 2021056l 0| 0o | 0| o

1921010031 056| 04| 202 |0,11 0,20'0,40 0 | 0,40

o | 2951045 031‘ 056] 04‘ 3 40 \o 07‘0 24\0 so| 1 |1 89

3 1398/1,95 031] 056| 04' 5 23 |004|o 27]1 41' |241
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ITpodorwenue
! ' | | | |

3 I
Z P62 Poz an:n Vgaq:a 2C™ Psz +p02 ¢ kﬂz Paz | Puw , pgc)
| [ |
|5,01 1.89]031] 056 ] 04] 6901003028193 1]2093
4 .
501 (1,89|046{068] 56| 690055 o o | 1| 1
|6 51 |266/046[068] 56| 917 [0.42/0 04037 1 ['1.37
5 5. ' |
L) I |- \
11.01 |2.66/055] 0,74 |10 | 1367 0,54]0,01 0,14| 0 |0.14
J 4 1 ] | ) )
n N
9 07 9 07
7 .13,97'3,24’0,55 0,74 |10 | 17,21 I0,43 0,12 0 |-
13 4] 13 41
IR RO

Briuncasiem 3uauenns N, Mgl), Aél), ﬂé” 2 A{(}I)/ﬁél):

Ny =0,4-1,0-}-(1,82—0,4) 0,54 (1,82 J- 2,41) 0,5 - (2,41 +

+4-2,93)0,54+-(1 4+1,37)0,75-40,14.1,54-(2,07—0,14) 0,75 4-
+ (13,41 4-14,55) 0,56 — 31,2 = — 7.9 Tc/M;

M®" —=0,4.05+0,71-0,33 —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 Tcm;

aIM
ASY :0,47.10—-3( ; ° —3N0) — —3,3-10-3 m.

Tak KakK akTHBHbIE CHbl OKa3a.MCh MEHbIlle CHJ OTNOpa (nepeme-
[leHHe CTeHKH NPOHCXOAHT B CTOPOHY AelicTBHA CHJ OTNOPa), TO HaBJe-
HHEe Ha 33JHICK0 T'PAHb CTEHKH BLIYHCJASIEM TIDH 3HAYeHHH

(1) _ 3,16'10'—3
0

— 1,58.10-3,
BriunciineM HOBble 3HAYCHHSA Ry:z H p_.f_.}:) :
2 Pr.c Paz Ruz Pz2u P ﬂ;c
) | .
l 2,34 0 0,21 0,49 0 0,49
2,34 0,40 0,35 0,82 0 0,82
2 378 | 08 | 038 | 1,44 ! 2 44
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ITpodoaxcenue

— el il

2 Prc Paz bz Pou | Pu p{l)
3 540 | 1,41 | 042 | 2,97 | 3,27
4 572 | 193 | 048 | 275 1 3.75

591 | 0 0.21 | 1,4 1 2904
6,38 | 037 | 0,2 | 1,68 1 2,68

5.5 _
11,41 | 0,14 | 0,22 | 251 0 2,51

7 1341 | 207 | 033 | 442 0 | 4,42/13,41

8 — - | - _ o | 14,55

Onpeae1sieM 3HAUCHHS N((]I), Mél), A((JI), Bél) H 631)/%”:
N =0,49.0,54-0,82-1,04- (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 -}
4 (2,51 - 4,42) 0,75 - (13,41 - 14,55) 0,5 — 31,20 = 31,12 —
— 31,20 =—0,08 1c/M;
M) =0,25.1,33 4 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 -1 118 82 = — 114,82 +
+- 118,82 = 4 TcM;

4.4
AfY = 0,47’6-10—3(

——3-0,08)—_— 1 16.10~3 w:

!

4
l ~ ~gf{. .-
(1) -0 476-10 3( =

4.0 08
9,0 ) —=0,29.10—3;

A/BS) =4 ™M, H.+4=6 w.

Haa caeayrotiero npubIHXeHHST NPHHHMAaeM cpejHee 3HAYCHHE MEX-
Ny TPEeABAYUIHM H OJYHEHHBIM,

° 2

At 6+ 7
s T =

= (,94.10-3,

= 6,5 M;

kuz=1_-o,47(1-_- Paz )
Pr.c + Poz Roz
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.
2 Pr.c Pz faz k, Pau | Py pf.,_.c
—_— pr.c
| 2 34 0 0 053 (1,24 0 1,24
| 2 .34 | 0,46 0,17r 0,61 1,4_3 0 ‘1,4-3
2 3,78 0,82 0,22 | 0,63 2,38 1 3,38
3 5,40 1. 41 0,26 0,65 | 3,51 I 4,51 ﬁ
. 5 72 1,93 0,34 |0,69 395 1 4 95
591 | o0 o los3|a3] 1 | 413
. 6,38 0,37 0,06 |{0,56 (357 I ) 4,57
| 1,41 | 014 | 0,01 [053[6,05] o 6,05
ﬁﬁ,si 12,;4 1,29 0,10 |0,58]7,39| 0 7,39/12,74
7 13,41 — — — — 0 13,41
-8 14,55 | = — — 10 14,55
ALY

OnpejnensieM 3HaueHHS Nél), M[‘)]), Aél), [(]]) H

1y
0

N§" =1,24.0,54 (1,43 4-3,38) 0,5 4 (3,38 +-4,51) 0,5 + (4,51 +

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

m§ =0,62-1,33+2,41.0,56 —3,95.0,5 —4,73.1,5 —6,53-2,75 —
—6,72-4 — 20,47-5,25 1 118,82 = — 42,53 TcM;

4.42,53
A{l) = 0,476.1077 (3- 14,73 ) = 7.54.10—3;
4.14,73 42,53
= ,476-10“3(- T e )-—.:1,3.10—3;

AV /BY) =5,8m, H.+58=~8w.
[TpuuaMaem cpexuee 3Hauenne, Bo 0 H.-4Aq/Bo:

ﬁ(“ (1,3:}-0,94) 10—_3
o 2

_ 4t H, = 8,5 ~ 7 M;
B

=1,12.10—3,
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b, =1 — 0 56 (1 — Paz__ )
Pre +Pozkoz
2 Pr.c Paz R, 2 Pzu P pic
1 2 34 0 0, 44 1,03 0 1,03
034 | 017 | 054 1,26 o | 1.2
2 378 | 022 | o056 2,12 l 3,12
3 540 | 0,26 | 0,59 3,19 l 4,19
4 572 | 034 | 0,63 3,60 1 4,60
5 91 l 0 0,44 2,60 1 3,60
6,38 0,06 0.47 3 1 4
5,5 ' ]
11,41 | 0,01 0,45 5,13 0 5,13
7 l 1341 | 015 | 058 |7.78/13.41] o0 |7,78/13.41
8 ] 14,55 | — - — _ 0 14,55

OnpenedsieM 3HayeHHs Nél), Mél), A B“) H A“)/ﬁ(l):

N{") =1,03-0,5+ (1,26 +3,12) 0,5 -} (3,12 + 4,19) 0,5 + (4,19 +

4 4,60) 0,5 - (3,60 +4,0)0,75+ (5,13 4 7,78) 0,75+ (13,41 -
4 14,55) 0.5 — 31,20 = 40,13 — 31,20 = 8,93 1¢/M;

M§!) = 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 TcM;
4.21,53
A5‘>=o,476-10-3(3.8,93-- ; ° ):5,92-10"‘3M;
4.8,93 21,53
%11:0,476-10—3( — 65 )__1,13-10—3;
A"
AL /B = 5,2 +H,=5242=17 wm.

° B3

Takum o6pa3oM, OKOHYATENBHO NOJYUHJIH 3HAYECHHA:
B =1,13.1073% A{''=5,92-10"°m,
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BoluHCc/AeM NOJHBIE HANpsXKEHHA Mepej CTEHKOM ¢ yYUYeTOM cCMelue-
HHSL CTEHKH K CPABHUBAEM HANPSKEHUA C npelefbHbIMH 3HAYCHHSIMH:

p-(?ﬁlt) = p:“-ﬁ_*_p;l) = pﬁﬁq: [An(z"_hrt:) *Bu (Z—HC)Q] Co.

Pacnpescesienne HanpsikeHui pl . OT MOBEPXHOCTH AHA KOTVIOBaHA

no rayOuHbl | M npHHHMAaeM JIHHEHHDLIM.
Hanpsizkenie B rpyHTe Ha raybuse 0,5 M paBlo:

pi)=3,72-0,5+0,35[5,92 (2,5 — 2,0) — 1,13 (2,5 —2,0)? =

= 2,80 Tc/m®.
[laccuBHOe faBjeHHe rpyiTa Ha raybHHe 2 paBHO:
npy 2= 0,5 M, (P:32°, :0,2 T/Mz, Y = 1,03

by =191 —V 171,35 = 6.01;
9%V ky=0,4V6,01 = 0,98 1c¢/m2%;
p;=1,03.0,5-6,01 4 0,98 = 4,08 1c/™m%;
Py > Pag-
BriuncnsieM Hanpsikedus Ha raybuHe | M HHXKe JHA KOTJIOBaHa:
p)=3,72415,92:1,0 —1,13-1]0,35 = 5,40 T/m%;
pp=[,03.1,0.6 01 +0,98=7,17 1c/m%,

IIponsBoanM BbluHCIeHHI H3THOZMOLIHX MOMEHTOB B KOHCOJBHOH
CTEHKeE!

z=1n MY =103050,331,1=0,19 tcm;
z=2m M{)=1[1,03.0,5-1,334 (1,264 3,12)0,5:0,5] 1,1 =

= 1,96 TcM

z=38m M{=|1,784+2,71-1+(3,12+4,19)0,5-0,5 —

92-0,35  1,13-0,35
_3,72-0,5-0,33_5= - + P 1,125,92 TCM;
J

r
z=4n M =[1,7842,71-24+(3,12+4,19)0,5-1,5 —

—3,72.0,5-1,33 4 (4,194 4,60)0,5.0,5 — (3,72 +-

5,92.0,35  1,13-0,35
+3,78)0,5:0,5 —=————8+ 16]

1,1 =29,13 TCM™m;

z=55m ML= [1,73+ 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 4+ 3,58) 0,75-0,75 — 5 X

1,13:0,3
X 42 875 - m S 150,06} 1.1 =956 TcMm;

2=7Twm MDD =11,784+271-54(3,1244,19)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 -
+ (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
62511,]1 = 3,34 Tcm;

12 ]
r

z==8m MV =1]1,784271.64+(3,12+4,19)0,5-5,5 —

—3,72.0,5.5,33 + (4,19 +4,60)0,5-4,5 — (3,72 + 3,78) 0,5-4,5 +
+(3,61-4)0,75-3,25 — (3,49 -+ 3,58) 0,75-3,25 4 (5,13 4-
+-7,78)0,75-1,75 — (6,79 -- 8,38) 0,75-1,75 - (13,41 +-

5.92.0.35
+ 14,55) 0,5:0,5 — (8,38 4-9,44) 0,5-0,5 — —— —— 216 +
19095 g6l 120
12 1

OnpeneJsisieM ONOPHble peakUUH BepXHEro psaAa omop, BO3HHKAIO-
niHe M0c¢je YAAJeHHS CI08 I'pYHTa nepel CTEHKOH, TOJLIMHON 3 M IpH
raybude korjoBaHa ffc=>5 M. [Ins onpejeneHuss ONMOPHHIX DEeaKUHH BHI-
YHCISEM JONOJHHTEJNbHYID HAarpy3ky Ha CTCHKY, BBI3BAHHYIO VAaJjeHHeM
c10sl TPYHTA H BOAB Nepel cTeHkoi. BennusiHa CHHMaeMOro BE€PTHKAJb-
HOFO HamnpsXeHus OT yAajeHus Cj0s TPYHTa, TOMMMHOHN 3 M paBHa:

p{? —6,01—2,95=3,06 1/n2.

2 Pr.6 D, Pw Pg P+ 05 | P
9 0 0 l 0 _ 0 0
3 372 | 1,68 | 1 _ 639 | 3,20

378 | 2.56 | 9 _ 834 | 7.37
4 |_ R B e
3,49 | 2,56 | 2 — 8 05 _




I1podosscerue

o LN I I S T
5 | 3,55 |2.66]| 3 — 0,21 | 8,63
] — | 3| 3,0605—=1,53 | 4,53 |3.43
A — | 0] 6.06.07—4.0 104 | 2.12
7 _ — | o] 6,06.0,7—4,24 4,24 | 4,24
8 _ N : 6,06-0,7==4,24 404 | 4,04
5 _ ] _ — 5,55

XapakTepPUCTHKY CTEHKH H OMOp, BMOASLIHE B PAacyer:
E = 3,4:108 1c/m2;
Fon= 32:10—4 M2

J = 18-10—3 wm4:

lon = 16 M,

Co = 0,35-10% 1c/™3;

Eon: 2,!‘107 TC/MB.

OnpenensieM nepeMelleHHe CTEHKH B MeCTe pPACIOJOXEHHS OIOpbl OT
eauauuHolt cuaml (61.4). Has onpenenenus §;; pulylicadeM BXOAAUIHE B
(hOPMYJIYy BEJHYHHHL.

0, | = 2a; = 2(3,5)% = 42 875;

1,33(3,5+3,5)  2(3,5)®
Ty = 1 3
1086  108-3,4-10%-18-10~2
Coh? 0,35-10%-9
6EJ I, 6-3,4-108-18.10—3.16
Eon Fon  2.1-107.32-10—4

= 6,83;

= 2098;

= 87,43;

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

OnpegensieM BeJIHUMHY NMePeMeLleHHS CTEHKH B MeCTe paclnoJIOXKCHHS
ONOPH OT AeICTRYIOIEH HAarpy3KH:

o h
a, = 3,5; 331 = [0,5; ©, = a; (Sal——-aj)

J of 38,4 ﬂ? 017 Py PjOyj

5 8,5 10 0,25 l 2,5 8,63 21,58

4 1,5 g 2,25 20,25 7,37 149 ,24

3 2,5 8 6,25 50 3,20 160
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mi?) = 3,20-2,5+7,37-1,5 + 8,63-0,5 —5,55-0,5 — 4,24-1,5 —
—4.24.2,5 = -+ 3,64 1C-M™;
Ng?) = 3,20+ 7,37 4 8,63+ 5,55 + 4,24 + 4,24 = 33,23 1c;

1,333 35 (2.3
Tip = ° 3,64 - 33,23 4 —2 (2 5,62 1,33-33,23):89,4;
Tlp — 89,4;

189 000
Rl-— Glc — — 13 TC.

611 14500

Onpepensiem 3HayeHHS 7\132’ H 1_14_[(]2):
Ny = N{® —R{® = 33,2 — 13 = 20,2 1c;

M{®) = 3,64 —13.3,5 = — 42,5 Tew;

0 o h2 h
(2) 6 ( W) BM,},?)_)_
O 7 cer2\ n T m )
AG) = 0’3;103 o (3-20— 4'4§’4g )_ 1,905-10—3(3,35) =
= 6,38:-10—3 wm;
Bs” = 1,905-10“3( 4;20 _ 6'42’49 ).:_———3,16-10—3.

OnpexnensieM nmoJiHOe O0KOBOe AaBJIeHHEe I'PYHTa Ha CTeHKY, AeHCTBYyIOLLee
CO CTOPOHBI KOTJIOBaHA IIOCJe OTPLIBKH TpyHTA A0 TIayOHHBl O M H PaB-
HOJAEHCTBYIOUIHE 3TOrO JaBJICHHMS HA y4acTKaX CTEHKH, DAaCNOJIOXEHHBIX

Ha ray6uHe 6, 7 H 8 M. PeakTHBHOe AaBJeHHE TPYHTA D ) HIXKe OTMETKH

5 M OT yjmaJeHHs CJOf IpPyHTa Nepejx CTEHKOINl TOJIMMHON 3 M onpeje-
Jsercsa BuipaxKenreMm (37).

.
¥
[ I

S P O e I O I I
o 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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[Ipodorxcerue

z PY 6 Py Py’ Pe 2% P
6,5 | 7.85 1,31 | 5,84 | 4,4 | 10,76
7 8 38 047 | 8.89 | 4024 | 1350 | 10,94
Y 544 | —1,81 | 16,65 | 4.24 | 20,04 | 16,77

Boeguesastem nmaccHBHOE AaBJeHHe TPYHTA Nepell CTEHKOH.
25,5 M.

Qi = 22°  cH =2 8 Tc/M2;
ky— 19,1 — )/ 327,6 — (0,4-22° — 0,3)2 — 19,1 — 15,98 — 3,12;
oci ) by=— 22,8V 3.12=9.91;

= knlz—Ho)y + 201 V by = 8,12 (5,5 — 5) + 9,91 = 11,5 1c/m;
pn > 1,32,

[Ipn 2>95,5 Mm:
o = 17°; CH =15 Tc/mM%;
b, —19.1—1/327.6 —(0,4-17—0,3)2 = 19,1 — 16,89 = 2,21

9l by = 2.51 2,91 — 14,85,
oy == 2,21-0,5-4 14,85 = 15,96 T/nM® > 6,35 Tc/M?;

[Ipu z=5,5:
z=6 p;=2,21-1,04 14,85=17,06 > 8,38 1/mM?;
z2=7 py=2,21-2,0-+14,85=19,27 > 13,50;
z2=8 py=2,21.3,0-- 14,85 = 21,48 > 20,04.

OnpenensieM u3rufaroniHe MOMeHTH B cTeHke 1o dopMyaam (73)—(79).
2
BbluncasieM 3HaYeHHs N}I ); M}IQ) A1 b.

N® =13 45,14 410,94 + 16,77 = 46 1c;
MP —=13.1,5+45,14-5,54 10,94-6,5 + 16,77-7,5 = 244,9 Tem;

3. 46 4.944 9
= ~ — —— = 0,243;
A 64 512
2.45 3.944 .0
512 4096

BouncasieM Harubamouyie MOMeHThl B CTeHKe HA raybHHax z=1,0 M,
2=5MHZ=T7 M.

M3, o =0,243-3,375 = 0,8 TcM;
a0



M2, —0,243.125 — 13(5—1,5) = — 15 Tc-m;
M2, = 0,243.343—13 (7—1,5) —5,14.1,5 — 10,94:0,5 = — 2,3 1C* M.

OnpeAensieM BeJHYHHBI pPeakUUH nocje yYCTAHOBKH BTOPOH OMOPBI H OT-
PBHIBKH I'PYHTZ Neped CTEeHKOH Ha ryyOHHY He=6,5 M.

BennuyHa CHHMAaeMOTO BepTHKAJbHOTO JaBjelHsg OT Y1aJeHHA CJ0SA
rpyHTa TOJIIIHHOA 1,0 M paBHa

péH’ =2.0641,97-1=2,97 t/m2.

BrlupciisieM BeTHYHMHB CHHMaeMbiX OOKOBBIX JaBJeHHH TPYHTA nepe]

CTEHKOH mocJsie OTpPLIBKH rpyHTa a0 TAYOHHB! 6,5 M H HX paBHOAEHCTRY-
(3)

IOLIHX Pj . Briyucaenus pacnosnaraeMm B Tal.HLe.
BRI P 2D 4ol | P
3 0 0 — 0 —
5,85 0,5 — 6,35 —_—
5,5 |- _ — _ o _ —_—
6,35 0 - 6135 -
6 8,38 0 — 8,38 5,27
6,5 10,76 0 — 10,76 —
7 — 0 2.97.0,7=2,08 2 08 479(1,04)
o — 0 2,08 2,08 2,08
6. .35 6,35 + 8,38
Pga) =—-—0,5+ s 0,5=15,27 1c;
2 2
8 38 410,76
Pés)_ 13 + » 015-—'—4’79 Tc;

2
P —=2,08.0,5 =1,04; P§» =2,08 c.

[Ipou3BOAHNM BBIYHCJEHHS ONMOPHEIX PCAKLHH RP) H R}?) nocJje ygaJae-
HHS CJOS TPYHTa nmepeX CTeHKON Ha riyOHHY 1,0 M.

®y.1 = 2 (5)° = 250;
W1.9 = 0g.1 = (2)%(3:5 — 2) = 52;
9,9 = 2 (2)3 — 16;

108JE  108-18-10—3-3,4- 108
- == 8390;

Coh® 0,35-10%-2,25
6EJln _ 6:3,4-100-18:10-2.6
EOHFOTI— 2,1'107-12-]0—4 T y ¥y

4 ol



[1,33 5
25

L ’+(1 o= 161
-2

T22—1+__'(2+ )+( 5)2-——8,11;

0s.1 = 01,0 = 52 -} 8390. 16,1 = 135 000
Os0 = 16 4 8390.8,11 + 87,43 = 68 100.

BruiuuciaseMm 3naueHHs O1p H O2p
Briyucienpe 3HaueHuit 2 Pjwy; U 2P,w2; pacnoJsaraeM s tabauue.

-

/ as a? Sal—a!

] i

61,0 1,0 15—1=14 | 6—1=5| 14 5 15,27(73,8 {26,4

Samay Oy | @25 | Pp | PjOLf| PfOy

7 10,250,0625 15—0,25= [6—0,25=0,922 {0,359
=14,75 | =5,75

4,,’2'9l 4,41! 1,60

2P0 =173,84 4,41 =78;
ZP;we; —=26,4+4 1,6 = 28.

BriyucasieM 3HaYeHHS N(a) H M(a):

N§) = 5,27 44,79+ 1,04 4 2,08 = 13,2 Tc;
M§? =5,27-1,044,79-0,25 — 1,04.0,25 — 2,08 1=4, 13 Tcm.

BulyncsieM 3HayeHHS Tip H T2p:

1.33-4,13 5 /2-4 13
== 13,2 : 1,33-13,2] =93,8;
Tip 15 + +l 5( [ 5 -+ ) g
1.33.4,13 2:-4 13
— - ' - 13, 24— : 1,33.13,2 | = 47,6;
Tap 1 6 ) : +115( 1 5 + 1, ’ ) ,

8,p = 78 + 8390.93,8 = 787 000;
8gp = 28 -+ 8390-47,6 = 400 000.

CocTaBJsieM CHCTEMY KAaHOHHYECKHX YDABHEHHH H NPOHU3BOJAHM BhiUuHCJE-
HHE HEH3BEeCTHhIX:

611 X1+ 012X3 = 51p;
01 X7 + 090X g = ﬁzpi
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270 108X, - 135. 103X, = 787-10°
135- 103X, 4 68,1-103X, = 400-108 | — 2

b

‘—'I,QX"-'—"- — 13;
Xo=10,8 T, :‘,3) =10,8 1. X, =—2,4 1¢;

CyMmMapHble 3HayeHHs ONOPHLIX PeaKi il PaBHbLL:
R, = Rfm —I—ﬁfa) = 13—2,4=10,6 1c;

(3
RazRé ) =108 T.

ITpOoH3BOAHM BLIYHCJEHHSA 601{0}_01‘0 JaBJIeHHs1 TPYHT2 HA JHLUEBYIO rpaHb
cteHKR., Boiuncasiem 3anauenva N 33) " MSS):

N =N R R~ 132+24—10,8=4,8 ;
M) = MP — R ) —RP a,—4,134-2,4.5—10,8.2 =

— — 5 47 1C.M;
6 4.5 47
AL — .4 8 — ’ )::_._142.1 Spse
0 0,35.103.2 25 (3 ’ 5 ,32- 1070,
6 4.4 8 6.5.47
3y __. - L — = —13,6-10-3,
Po 0,35.10%.2,25 ( 1,5 2,25) ’

OnpenesiieM AONOJHHUTEJAbHUE HaBJIeHHe I'DYHTA Ha CTEHKY, BLI3BAHHOE
e¢ CMeIIEHHEM:

2=7m p =0,35(7—6,5)[— 1,42+ 13,6 (7 — 6,5)] = 0,94 7c/M?%>
z=8 M p\») = 0,35(8—6,5)[— 1,42+ 13,6 (8 — 6,5)] = 9,96 Tc/M2;
z=17,5mp!¥ =0,35(7,5—6,5)[— 1,424 13,6 (7,6 — 6,6)] =
= 4 26 1c/M2.

BoiuncasieM cymMmapHoe OOKOBOe JaBJjieHHe TIpPyHTa Ha JIHLUEBYK IpaHb
CTeHKH.

—mlln

gl

O - O A B s
N O N R
7 | 13,5 , 2 08 , 0,9¢ | 12,4 | 31
7.5 | 17,5 | 2 08 | 43 | 19,7 l

8 | 20,04 I 2 08 | 10 | 28 ‘ 202



[Ipon3BoAHM MNPOBEPKY Ha npejesbHOoe AaBJeHHe T'PYHTA:
2=17 py=2,21.0,54 14,85 = 15,96 > 12,4 1c/M*;
2=17,5 pp=2,21-1,0-} 14,85 =17,06 < 19,7 1Cc/M3;
2=8 pp=221-1,5-1+14,85= 18,17 < 28,0 1¢/M2.

Tak Kak maccHUBHOe JaBJjeHHe MeHblle PEeaKTHBHOro Ha GoJblueli yacTH
3arJay0JieHHOR CTEHKH, TO IPOH3BOJUM rnepepacier ONOpPHLIX DEeaKLHH C
yUeTOM BO3HHKHOBEHHs MNpeJe/bHBIX 3HAayeHHH HaBJIeHHs TPYHTA.

st yTOUHEHHST ONODHBIX peaKIlHil onpe/aessieM AO0NOJHHTCIbHYIO Ha-
I'PY3Ky HaA CTEHKY, PABHYKIO Pa3HOCTH 3HAYCHHHA MeXJ1y IOJHLIM peak-
THBHBIM H NpeJeJbHbIM JlaBJeHHEM I'DYHTA:

Bp, = Pl ~— Py
2=17,9m Ap,=19,7—17,1 =2,6 1c/M¥;
2=38M Ap; =28 — 18,2=9,8 1c/m2.
PaBHOAeACTBYIIOLIHE 3THX AaBJeHHI paBHHI:
APy = 2,6-0,5.0,5= 0,065 1C;
APg = (9,6 4+ 2,6) 0,25 = 3,05_rc.

JlonoJHATe/NbHbIEe CHJAbl K ONOPHBLIM PEAKUHAM OT 3TOH HArpy3KH oOIpe-
nenasoTcss MeTodaMH c*rpomenbnon MeXaHHKH KakK [/Js Hepa3pe3HbX

MHOIONpOJeTHRIX 0aJoK.
[Ipy ABYX Onopax AONOJIHHTEJbHbBIE CH.bl K OIOPHLIM PEaKLHUsiM OIpejc-

JAIOTCA U3 YCJOBHSA PABHOBECHS:
1) AR, + ARy = (3,05 -} 0,65) = 3. 7;
2) AR;-1,6+ ARy-4,5 = 0,65-7,33 4 3,05.7,75 = 28,4
— 4,5AR; -+ 1 5AR, — 28,4 —3,7-4,5 = 121

12 1
AR1=—- 3 4 TC,

AR;Z‘- 3,07"‘—4: 7,7 TC.

[lonaHan Be/MYKMHA ONOPHLIX peakuui paBHA:
R;=10,6—4=6,6=7 1c;

Ra 108+77~18TC

BriuucasgeM 3HaueHHs1 H3rubarmouniux MOMEHTOB B CTEHKE, BO3HHKAKOLIHE
rocJe OTPBIBKH KOTJIOBAHA HAa NPOEKTHYIO IIYOHHY:

17,14+12,4 17,14 18,2
NS =74 1843,1+ j + ix

M =70.15+18.4,5+3,1.6,847,65-7,25+

1. 8,83-7,75 = 236 TCM;
3-44 5 4.236

= 44 b TC;

= - 2z . —0.244:
4 64 5192 i
2.44.5 3.236
512 4096
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BLIYHCAsieM H3rutamwilie MOMEHTH B CTeHKe:
M| =(0,244.3,375) 1,1 = 0,9 T™;

M®), — (0,244-27 — 7 4.1,5) I,1=5 mv;
M3, =0,244.91,13—7,4.3=0:

z——_4,5

MP = (0,244.274,6 — 7,4.5 — 16,9-2) 1,1 = 4,2 Tc- M.

YTOUHEHHbLIHF PACUET IMPIMOJIMHEMHBIX HECYLIHUX CTEH C OITOPAMH
11 AHKEPAMHU METOJAMH TEOPHH VIIPYTOCTHU

PacyeT cTeH HA NPOYHOCTL B NEPHOA CTPOHUTEC/LCTBA IIPOH3BOJHTCS
B COOTBETCTBHH C YCTAHOBJEHHBIMR 3TAamaMH CTPOHTENbCTBA (CM. DHC. D).
Ha nepsom sTamne, nmocje OTPLIBKH I'PYHTA Nepel CTeHOH Ha I'MYOHHY, He-
ODXOQHMYIO JJs1 YCTPOHCTBA BEpPXHEro psla Omop HJAH aHKEpPOB, CTEHKA
PACCYHTHIBAETCH KAK KOHCOJ/b, 3aKpellJIEHHAS B I'PYHTE HA HAarpy3KH, yKa-
3aHHble B Tabn. 2(1) Hacrosiuiero PykoBoacCTBA.

Ha nocheaviomHuXx 3Tanax pacyeT CTEeHbl IPOH3BOAHTCA € YYETOM
YCTAHOBKH ONOD HJH 3aKPeNIcHHS aHKEpOB.

IIpn pacyere Ha NPOUYHOCTD YCHJHSA cJeAyeT ONpeleJHTh KAaK B KOH-
CTPYKUHH, B33aHMOJEHCTBVIOIlEH C VIDPYrd#M OCHOBaHHEM B BHJAE AByX
yeTBepTEeH IIOCKOCTH, CMEUIEHHBIX OTHOCHTEIBHO ADYT Apyra no BepTH-
KalH Ha IIyOHHY KOTJIOBAHA,

Pacuer ocyuiecTBasgercss MetoaoM JKemoukuHa Ha DIIBM nytem no-
C.1e/I0BAaTEMbHbLIX NpHOJNAKCHHH B COOTBETCTBHH C pacyeTHOH CXeMOH,
rnpe,icTaBIeHHol Ha pHc. b.

PacyeT [OJI3KeH NpOU3BOAHTBCA B CheAVIOWEH MOCHeAOBaTEAbHOCTH.

. ¥cTtaHaB/HBAlOTCH pacyeTHble CXeMbl COOPYIKeHHsI Ha CTPOHTEJb-
HbIHd M 3KCIVIVATAUHOHHBIH MEPHOABI B COOTBETCTBHU ¢ 3aJaHHOH TEeXHO-
JOTHEH CTPOHTEJNbCTBA M VCJIOBHAMH 3KcrnayaTtauuia., Ha cxemax orpaxka-
loTc: ray0HHA KOTJOBaHa Ha AaHHBIH 3Tan ctpoutennctBa (H,), pacno-
JOAKCHHC MOCTORHHLIX H BPEMEHHBLIX OIOP IO BHICOTE CTEeHKH, & TaKXe
AHKEPOB, HAILTACTOBAHHE TPYHTOB U UX (DII3HKO-MeXaHHYECKHe XapaKTe-
prcTHKH (00DBLEeMHBIH Bec YY), VACJIbHBIA BeC MHHEPAJbHBIX YACTHI TPYH-
Ta (Yys), Ko3ddHIIIeHT NOPHCTOCTH (€), yroJ BHYTDPEHHEro TDEHHA ¢-ro

C71051 TPYHTA (tp?) CleMJIEHHE (cf“) MoayJsab jgedopManun f{-ro chaos

rpyHTa (Eo:), Ko3ddbunnedtT Ilyaccona (Uot), ypoBeHb TPYHTOBBIX BOA,
Harpy3kd Ha NOBEPXHOCTH TPYHTA H JKCIIyaTAalHOHHBIE HaTPY3KH.

2. CteHa B COOTBETCTBHH C DacyeTHOW CXeMOH, NPeJCTABJIEHHOH Ha
puc. 6, pazbuBaercda no raybuHe Ha A paBHBIX YYACTKOB JAJHHOH ¢ *

He+h
b

C — , (103)

anechb ¢ — npoekTHasa raybuHa KOTNOBaHa;
h — npoekTHasi 3aAENKa CTEHL! B TPYHTE,

* UHcsIO VYACTKOB NPHHHMAETCS B COOTBETCTBHH C DEKOMEHAaLHs-
MU 1 3.12 HacTosero PykoBoacTBa.
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IIpoH3BOAHTCA HyMepalHsl PEaKUH onop M rpyHTa B Takol noche-

NOBATEJLHOCTH, KaK NOKa3aHo Ha puc. 6.
3. Onpenensiercsd BeAnunHa W, XapaKTepH3VIOUWAs OTHOCHTENLHYIO

rayOuHY KOTJAOBAHA HA JAHHOM 3Tane CTPOUTEJbCTBA:

WS == ’ (104)

rae Hs — ray6HHa XOT/JOBaHAa HAa JAaBHOM 3Tane CTPOHTEJNLCTBA.

a
N : NN Lo

Y76

f/g :WC

J(Kk-WJC

Puc. 8. PacuerHas cxeMa cTéHH ¢ ONOpPAMH HAH AHKEDAMH



Beanunna W, oxpyrasercsa A0 wmenoro uucaa (B 604bl1YI0 CTOPORY, eCJIH

npobHas yacth 6Goablle HJIH paBHa 0,5, HIH B MEHBWIYIO, €CJIH ApOoOHas
yacth Menblie 0,9).

4. Onpenenslorcst 3HaYeHUss HHAEKCOB NMPH HeH3BeCTHHIX X; Ha AaH-
HOM 3Tane CTPOHTEJbCTBA — M H [

m =2k — Ws; (105)

3aech N — ypcesio psAZOB onop Ha AaHHOM 3Tane pacyera.

G q
THT

Puc. 7. PacaetHas cxeMa CTeHM ¢ omnOopaMH

5. Onpenensiercss BeJHYHHa Ay, XapaKTEPH3YION[ad OTHOCHTEJIbHYIO
ne(opMaTHBHOCTb {-T'0 CJOS TPYHTA.

(107)

rae Eo— cpefiHeB3BELUEHHOE 3HAyeHHe MOAYAA JAedOpMallHH TpPYHTAa,
NPHMHBIKAIOWIEro K CTEHKe;

Eot — Moayab pedopManuy {-ro ¢jos IPYHTA.

CpenHeB3BelleHHHA MOAYAb AedopMallHH I'PYHTa onpefesifgerca no ¢op-
MyJe

2y Eot hy
Sthe

Ey= (108)

rie R+ — TOAUIHHA {-TO C/I0OS TPYHTA.

CyMmupoBanne Oepercss B npefesnax TMOAHONA  BHCOTH  CTeHH
(Heth).

6. Onpepenserca BequYHHA dy, XapPaKTEPH3YIOMAA OTHOCHTEJIbRYIO
NoAaTJAHBOCTh /N-TO psAZa OMNOP:
@) OAR AHKEPHBIX ONOP

Eab
dy = ——2— A, (109)

rie An — CpenHsisi BeJHYHHA MORAT/IHBOCTH AHKepROR OMNOpH B N-M pH-

Ay, nNprxoasmasica Ha | T, HaddeHHas no pe3yabratTaM INpPOOHBIX HC-
NLITAHHA aKKePOB;

On — pPacCTORHUE MEKAY ONOPAME B N-M PKAY;
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6) 0aa pacnopok

i — nEgby, Ly (110)
" 2(1—”3) 2En Fp
8) a8 naur
nE (1 —p?
n- 0( n) =L ’ (I“)

2F, (1—pd) 2

rie Lo, — gJanHa pacnopKH HJIH IVIHTH B #-M PSAAY;
En, Mg — COOTBETCTBEHHO MOAYAb AedopMauud u kospdHuueHr Ilyac-
COHA MaTepdalla PACIOPKH HJH NJHTHI,
Fp — njomaap NONEPEYHOro CEYEHHSI pacnopkH B n-M DPAAY;
fn — TOJLIHHA MNJHTLI B N-M pHAAY.
7. Onpeneasiercsl BejanyMHa [, XapakTepH3ylomlass OTHOCHTEJbHYIO

THOKOCTh CTEHBI:

nEg (1 —p" ) ( : )3' (112)

rae £, | COOTBeTCTBEHHO MOAY/b AetopManuu H Kospduunent [lyacco-
Ha MaTepHana CTeHH,
fcr — TOJILUMHA CTEHHI.

8. bokoBoe fnaBiieHHe IpyHTAa U TPYHTOBOH BOAB HA CTeHY 3aMeHf-

€TCd PaBHOJAGHCTBYIOLUHMH COOTBETCTBEeHHO FP; H Pj, NPHJIOKEHHBIMH B
cepeJHHAaX ydyacTKa CTeHs AuaHHOH ¢. Harpy3ka Ha cTeHy OT NeDEKpBHI-
THSI 3aMEHSeTCs ACHCTBHEM COCpPeAOTOYEHHBIX CHJ, NPHAOKEHHBIX [0 OCH

CTeHbl, H MOMEHTOB 3THX CHJI OTHOCHTEJbHO ocH M 7 CocpelOTOUEHHBIE

YCHJ/IHA OT HATHXKCHHNHA QaHKCPDOB Ha JAAHHOM 3TAlle 3aMCHAKTCH [IOTOHHOH

Harpyskol Qan.
9. OnpenensiloTcst BEJHYHHB NACCHBHOTO (Pnz) M AKTHBHOrO (Pa:)
LaBJIEHHS TPYHTA HA I'M1yOHHe 2 no ¢GopMyaaM:

Paz=10,8,—2c, )V §,,; (113)
Pra=0,E,+2%)E | (114)

rae C;=pe6;+ Doz — BEPTHKAJbHOE HanpsXeHHe Ha IJayOune 2 BO3Je

CTEHDI;
Laz; &nz — KO3dDHUHEHTH GOKOBOTO aBJIeHHST AKTHBHOIO H IACCHBHOIOQ

COOTBETCTBEHHO;
H
€, — BeHYHHA HOPMATHBHOIO CLENJEHHs TPYHTa Ha rayGbiHe 2.

F4

BriyucsieHHe NPOU3BOAHTCA AJSl IVIYGHH, COOTBETCTBYIOUIHX TI'PaHH-
{aM YYaCTKOB CTEHBI, PaBHLIM C.

Beanuunnl k03¢ dHIKEEeHTOB aKTHBHOrO H macCHBHOro OOKOBOro IaB-

JIeHHs TPYHTa onpejeasieTcsi no GopmyaaM:
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TAC

<p§)
3,2tg?| 46°——— | — 0,48, 22° < @f < 42°
= : ( 2 s (115)
! @y < 22°%
£, = 19,1 ——]/327,6—— (22,92 ¢ —0,3)7, (116)

31ech @, — YroJ BHYTPEHHErO TPEHHS TPYHTA B pajiHaHax.

AxTHBHOE U maccHBHOe O0KOBOE JaBJeHHe I'DYHTa 3aMeHdeTcs nefi-
CTBHEM COCPEAOTOUEHHBIX CHJ COOTBRETCTBEHHO Paj H Pxj, NPHIOKEHHHX
B cepellHHAX yYacCTKOB CTeHbl AJHHOH C,

10. Onpenensiorca 3Havenus (aj), npeacraBasiome cobofl paccTos-
HHsI, BLIDAXXeHHble B ROJAX € OT yYCJOBHOH 3aJIe/KH CTE€HBl 10 TOUKH ITpH-
JIOXKE€HHSI HEH3BECTHBIX CHJI H BHEUIHEH Harpy3KH.

11. 3gauenus P, P;: M?; Qaj; Pa;; Punj a;; d,; A; 3anucHBaOTCA

B Taba. 5
12. Ina onpepenenust HeumssecTtHoix X; (j=1, 2, 3,.., 1 l+1; 1+2,
.. [46) cocraBasercst cucreMa KAaHOHHYECKHX YPaBHeHHAI CMELIaHHOTO

MEeTO71a B COOTBETCTBHH ¢ Tabu. 6.
Kosdduunentsl npu HeHapecTHbIX §:; onpelensieTcs no ¢opMmyJaMm:

8¢y = Y4p ¥y + Ty =+ dij vig (117)

npm i, j=1, 2, 3, ..., L,
3nech:

B I, ecnu { £
x”_{ln » =]
frj, ecmm 1 < (i, ) <kum k+1<(i, j)<m,
Vi = [ 0 — B OCTaNbHBIX CAY43siIX;

y __{ I, ecmu i=j(mpu i, j=m+1,m+2, ..., 1),
‘) 0—B ocTanbHHX Cayyqasx,

{ Quaf (Saj—a‘) . eCJH a.’},ai;
Wy j =

Cﬁaf (Sat-—aj], > a,<ag
r— { 1, ecin 1 < (i, ) <kwumbk+1<({, ])<l,
| — 1 —B OCTa;bHHIX CAyYasfiX;

01 = Pij (118)
mpu i={4+1,14+2unj=1, 2,3, ..., 1,
ecH i=1l41nl <<k
P,, = f”{ » i=1l+2nk+1<]<m

0 — B OCTaNBHBIX CJyqasX;
8, = Py (119)
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Tabanuuaa 5

—— —

3HAYEHHA HHOAeKCa

. k r+1 | ... mo | m41 | o
|
P. Pc | Pory |P...| Pn 0 ‘ 0 i 0
| |

_ __ _ | T ] S
! | _ _ .

0 0 0 O | Mp M \ My

0 0 0 0 | Qi 0 ' 0

Pal Paz Pﬂ3 Pa:k Pa.k+l Pa Pum 0 l 0 0
{ | __ 1 _

Py Ppo Pns Pnk Pn. k-1 Pn an 0 I 0 l 0




"

Tabanuga 6

34y enns |_ 3rAueHus HHJEKCA f N
HHAeKCaA { 1 o | a s k41 I m | m + |
- ‘ ,
] 811 O1g 013 01 O1% 01 pt1 Oy , O 1m l O m1
2 021 022 O3 0 Osr } 0, pai b3 ‘ "Oom | 82, m+1
3 by | b | O | O S | B i N R S
_ : | O ' Op2 | O3 O Orr ’ Or, k1 O Ok Op, ma1
k+1 6k+1.1 6k+1, 9 6k+1. 3 6k+1 6k+1' kb 6k+1' k+l 6k+1 6k+1, m 6k+l. m+l
m 6:?11 6:7:2 6m3 6m '5mk 6m. R+1 ‘5171 '5m: m 6m,rn+1
m - 1 6m+1.1 l 5m+1,2 l 6:::—-}-1,3 6m+1 6m+1, k 6::1-}-1, k41 6m+l l 6m—{-l m ‘ 6m-{-l,,;v:r:.—}-l
{ | 611 612 613 al le 6[_k+1 61 Glm I 6[_ m+-1
{41 8u91 | Oiyae | Ouaa JER 841,k 0 0 1 0 l 0




S ITpodonrxcenue taba. 6
Inavenns | B 3HaueHHe HHJIeKCA - _ .
MHACKCA ! ] 2 3 o] k 1| m m 4 1
) |
I+ 3 Op43,1 | Oipan | Orpas | Oig3 Op13, 0 ! 0 0
[ -4 0 0 0 0 841, k1 N Ot ta, m 0
145 |1 1 l 1 l 1 1 1 | 1
— o dd a a — — -
[+ 6 ay 2 \ 3 \ k p 1 a —a,, ‘ Q41
IIpodosrxmenue rTaba. 6
— J 3HayeHHA HHAeKcCa CROGONHbE
RHAEKCA ! I ! 41 42 [ -3 ! - 1 ! 4+ 5 ! 46 AN
] 61 615 ] 0 I 0 l 2y 61,0
2 5, WY, ] 0 2 0 l a, O2p
2 5, . ] 0 3 0 l aq O3,
J-s 615! 6{33 ) 0 R 0 ] ap 6,{7;
!




R+ 1 { 6k+1 5;3.4_1, ! 0 6fe+1, [-+4 —1 e 6k-'r1. p
m, ‘ Oy, Omi 0 ﬁm, {44 —1 —8m 6”'9
- |
/ 6; 6[{ 0 0 —1 —ay 6[;;
{41 ‘ 0 0 3k 0 0 0 0
[+ 2 ' 0 0 0 3k — W 0 0 0
143 0 0 1 0 0 0 0
[+ 4 | Q0 0 0 l 0 0 0
[+5 | - —1 0 0 0 0 % P;
a f—f— 6 —a —ay ¢ 0 0 0 2 a,-P;




mui=I0I+3,14+4nj=1,2,3,...,1

(e i=1+3 KB 1 <j<k;

P = M“l»;—z+4ak+1<, m;
0 — B OCTANBHEIX CJyYasax,

3uavedns [ij u f;; onpepeasiorcs no taba. npun. 2 m 3 HAH BbI-

ypcasoTea Ha DILBM no dopmynam, anBe;LeHHbm B npua. 1. KosdpdHu-
uHeHTH O:; (i=1,23, [+6; j=i+1, [+2, ..., [4+6) Bruncasores 110 Gop-

MyJIaM:

npn j =11
5 __l,ec.rml Kkhui=Il+1,
2 {O—B OCTaJbHLIX CJyYasiX;
npu j=1+42
5 __{l,ec.uu R+ 1<i<muni=1+2,
1) |0 — B OCTaNBHBIX CJyYasX;
npe j=1-3
{, ecau | < R;
3k, » i=1+4+1;
O5=11, » i=143;
0 — B OCTaNbHBLIX CJYYasx;
mpr j=1-}-4
m-4+1—i, eciu k+1 < < m
3k—W,, y =1+ 2;
0,; =11, o i== 1 4
0 — B OCTAaJIbHBIX CJYy4YasX;
npe j=1-5
1, ecan 1 €1 < k;
6u= —1, » +1<i<l;
0 — B OCTaJBHHIX CJy4asX;
npa j= I+ 6
a;, ecai 1 <1 < &y
GU= —ai, ¥ RH+1g1<I;

0— B OCTaJbHHX CJAy9Yanx.

JneMeHTH §;; MaTpHuM (npH i=I[45; /461 1< jl) BRUACARIOTCS
no ¢popMysaMm:;
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— ] » (=l+5pk+1l«gj<l;
ij a; » i=I1+6nl<j<k;
—a; » i=l+6nk+1<j<li.

l l, ecint=14+5n 1l < | <Ek;
5§ =

\

CBoOOAHbIE ujgeHbl YPaBHEHHII OonpeaeisioTca CJAeAYIOLHM 06pa3oM.
13. Onsg nepBoro 3rtama CTpPOHTeAbCTBA (pHC. D5a) IPYHT OTPHT
Ha raybuny Hy, onopnl OTCYTCTBYIOT. BriyHcienue O.p OCVLIECTB.ISETCS
no CJeAYIOUHUM BhIpAXKEHHAM
O,ecmu m—+ 1 <i < m< 4

Oip = {Aip'f—ﬁsﬁ-i—ﬂfq. eciH I<i<m, i=m--§ n i=m+-6,

rne

(121)

i
. .
j=1

tn k

Aip=1{ ¥ P,— 3 P, ecmni=m+5;
j=k+1 =1
' . K
%
Yy Pa— 3 Pa;, ecm i=m-+ 6
j=k+1 =1

X
—ry Pj. eclH | €1 < m;
j=1

m R
AiE': )) -ﬁj— )) Fj‘ ecy j=m -} 5,
j=k+1 j=1
m R .
vV P.a,— Y P,a, eau { = m —+ 6;
U i1 J i =1 ;i
1
"‘FQS:;‘) @y s ec/H | <§{ € m;
Biq= Qg b i=m+5;

(1) :
Qaj a » {=m-+6. *
[Ipn onpenenenun Aj;p BHauale NPHHHMAKT B KayecTBe Pj 3Haye-

niusa P;. PelluB o 1y4YyeHHYIO CHCTEMY YpaBHeHHM M3 m-4-6 ypaBHCHHH,
MPOH3BOASAT NPOBEPKY HA BO3HHKHOBEHHE INpeICJbHBIX 3HAYEHHA pAasJie-
HUSI TPYHTA 110 YC.JIOBHIO

Py, ecam Py < (PytXy) < Py

j‘l
P!,r — Paj » (Pj—{— Xj) < Paj; (122)
Pnj 9 (P,+X’)>PM.

3aech npu onpegeneHHH Pa; (1<<f<<k) chaeayer nNpHHHMATb 3HayeHHe
aa=1.
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W -
Ecan cpean NoJyueHHHX P ; He OKaMercs 3HayeHHH, paBHBIX Pa;

. x
uiu Prj; npu 1<Sj<<m, TOorAa Bhiuncerue P ; Ha NaHHOM 3Tane CYUTa-

eTcd 3aKOHUEHHBLIM, IOCJe Yero nepexodsiT K onpeaeseHHI0O PABHOLEHCT-
BYIOL[HX OOKOBOrO JaBJeHHs IPYyHTA 1O paBeHCTBY (0):

Pl = P+ X,. (123)

E
Ecau cpean P ; OKaXYTCs 3HAYEHHs, DaBHbIE Pa; uau Prj, Torpa
NIPOM3BOAHTCA TNOBTOPHBIT pacyeT MO ONPEAesEHHIO HEH3BECTHHIX Xj.
14. HeuspectHrle X; ¢ HHAEKCAMH j, IIPH KOTOPHIX 3HayeHHs P i

OKAa3aJIHCh PAaBHBIMH Faj HIH Pyuj, NPHHHMAIOTCS DABHBIMH HyJI0. Kpome
T0TO, U3 DPACCMOTPCHUA HCKJIOUAIOTCH Heu3BecTHble X; ¢ HHAEKCAMH j=
_m-H H J=m-+3 B CJ1yyae, ecjd OKa3biBalOTCH HCKJIIOYEHHBIMH BCe
X, ¢ HHjJeKcaMH, JeXamHMH B HHTepBade 1<Ij<<k, a Takxe X; c MH-
JekcaMd j=m+2 H j=nm+4 B cayyae, ecJH OKaXXyTCA HCKJ/JIIOUYEHHBIMH
BCe HeHu3dBecTHhle X, ¢ HHIEKCAMH [, JIeXK3alHMH B HHTepBaJe
k+1<<j<m,

11 nOBTOpHOTO pacuera ¢opMHpyeTrcss hoBas MaTpHua Koshduuu-
eHTOB IyTeM HCKJIIOUeHHS H3 paHee CHOPMHUPOBAHHON MATPHUUBl CTPOK H
CTONOL 0B, HOMEPA KOTOPHIX PaBHbl HHACKCAM HCKJI0UaeMbIX HEH3BECTHBIX.

5. Ilpu noBTOpHOM BHIUHC/AEHHH A.p B KauecTne HArpy3kH Ha CTeH-

L
Ky TPHHHMAMOTCS 3HAaueHHst P; , BbIuHCIEHHBle NO yciaoBuio (a), ¢op-

myaa (122). Hagece pewaercs HOBag NOAVYCHHAS cucTeMa €O CBOOGOI-
HLIMH Y/JeHaMI

0, ectum4+1 i < 4
65;,_{ ‘ T (124)

m
A5+, ecan 1<i<m, i = m+5 u i=m+6.

F

16. Ilocae onpeneseHyst HEH3BECTHRX NPOH3BOAHTCS BBLIYHCJEHHE P‘!T

C HOBBIMH 3HavyeHHAMH X; no ycaoBHio (a), dopmyna (122). Ecan noay-
i w

YEeHHbIC 3HaYcHus F; He NPEBHIUAIOT DpeAeNbHHX 3HAYCHHH HaBJeHHH

%
rpyHTa, paBHbIX Pa; HIH Pnj;, TO BbIYHCJECHHE P- Ha JaHHOM 3Tane CYyH-
TAETCH 3aKOHYEHHEBIM, ¥ NEPEXOAAT X onpeneneanm nepepacnpeneieHHo-

1
ro JXaBJIeHHs TPYHTAa P( ) onpenressieMoro paseHcTBOM (6), ¢opmyna

(123). 3aTeMm onpenenasior uarubawniue MoMenTnr M ; no popmyae (128)

H rnepepe3blBAIOLUIHE CHJIbI Q; o ¢popmyJie (129).

Ecad cHOBa NOSIBATCH npejesibHbie 3HayeHHN AAaBJEHHS TPYHTA, TO
IIPOM3BOANTCA AaJbHeHIINA nepecyer anaquHH X, no Tex nop, NOKa BCe

onpege/iseMble HAa AAHHOM 3Talle 3HAYEHHS Pj He CTAHYT MeHbllle npe-

J(€.IbHbIX 3HAUeHUH naraeHuil rpynTa Pa; 8 Pypj.

17. PacyeTr cTeHb AJsi BTOPOro 3T1ana (CM. pHC. 5, 6) CTpPOHTEJBLCT-
Ba -—— IPYHT OTPLIT HA raybudy H, ycTaHOBJeHa nepBaﬂ onopa.

PacueTt BeJETCHA H4A JONOJTHHTEIbHOE [J4aBJ/JJeHHE AP( ), BbI3BAHHOE BhI-

eMKOH I'pyHTa nepel CTeHKOH Ha rayOuny, Heoﬁxonnmvlo o1 YCTPOKCT-
Ba BTOpPOro psma Onop, Ha ,D,OHOJIHHTE'H:HO& OOKOBO€ JiaBJCHHE TI'PYHTO-

BOH BOJIbI AP} ), Ha OMOPHLIH MOMEHT M BbI3BAaHHBIH HaTAMXeHHEM AaH-

KepoB, H Ha JeHCTBHE HATSMKEHHS moporo pAJa aHKepoB.
[Tpu pacuete onpepeastorcs ueusbectHole X;(l<<j<<I+6).
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18. 3nemeHTH §,;, MATPHUBl CHCTEMB! OINpENEAIOTCS PaBeHCTBAMH,
npHBeAcHHBIMH B 1. 12, CpoOodnbie 4jieHBl YPaBHEHHH onpegelsioTCA

PABEHCTBOM:

rie ( mn .
— Ty AP}’mﬁ,eanl{: ! < {;
/=1
m
Dip = Y AP > L=1-45;
j=1
& 0
) AP}.“)aI » = 1-46;
L =l
k —_—
— F-El AP}Q) ®;; I <ig
j=
k 2
_— . pie) R -y
Atﬂ"' -E API- » =[]+ 5;
=1
k ——
— Y AP g » i=1]-+6;
T | ’
\ j=l
—-I“ij’ ©;; » 1 < i <
Ao = Q4 » i =1-5;
Qg) a; y L= [ 4-6;
3I
-—_——M?OU—, ecad | <t < k;
C
'3 . _
0, ecau i=1[-+5;
3]1eCh:
. - .
B-fz ﬂ Gps CCIH Gy = Gy
{ —_—
k(zai aj) aj, eCHHK a.~ a,.

5 O, ecu [+ 1 i <1 4;
e B
P h.A p+Aiﬂ+‘ﬁiQ+‘5iu

?

ecan l<ig!t, (=I+5 u i=[16,

(125)

~19. llocae pewenns cucteMbl n onpefenesus HeusBecTHX X; (1S
<X /<<I+6) BHIYHCAAIOTCH 3HAYEHHS PaBHOJACHMCTBYIOWNX KAaB/JICHHA TPYH-

T4 P}m 10 PABEHCTBAM:

ma l <j<sm

5*
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(1) (1) .
PV 4 X, ecn P,; < (Pi +Xf) < P

2 ! :
P} ) — Pa}" » (P; )+ X’] < Paf’ (126)

1 :

P, » (P 4 X)) > P

pMam-t-1<j<l

Xj, ECJIHQL})‘:—'——OHX > 0;

PO =iX, 4+ Q% » Q) +0u (X, +Q) >0 (127)
0 » XI:<0HJ1H( -P—Qm)

HanpHeHUIKA niepecyeT NPOU3BOAHTCH MO ARAJNOIKHH C PACYETOM A4

nepBoOro 3Tana CTPOHTEJbCTBA.
20. Pacyer cTeHbl AJs TpPeTbero 3Tana CTPOHTeNbCTBA — (PHC. 53)

FPYHT OTPHIT nepel CTeHKOH Ha raybuny H; HeOOGXOAHMYIO RJS1 YyCTPOH-

CTBA TPeThbero psaa onop.
Pacyer BeaeTcs Ha AOnoJHHTeJbHOe O0KOBOe JaBJIeHHEe TPYHTaA,

BHI3BAHHOE BBLIEMKOH IPYHTAa INepeA CTEHKOM Ha TIyy6HHY, HeOOXOAHMYIC
AN YCTPOHCTBA TpeTbero psiAa ONOp, Ha JONOJHHTENbHOE JaBJeHue
FPYHTOBOH BOALI, HA YCHJHS HaTAXEHHA TpPEeTherQ pAda ONop UpPH HX

3aKpelJieHHH, HAa ONOPHble MOMEHTH Mﬂ, BbI3BAHHbBle HATAXEHHEM AaH-

KepoB, Pacuer BeleTC aHAJOrHYHO H3JIOKEHHOMY AJ8 BTOPOro 3Tana

CTPOUTENbLCTBRA.
Ilocne pacuetra aJd nociaeiHero 3tana CTPOHTENLCTBA, KOrAa TpPYHT

OTPLIT HA NPOEKTHYIO myﬁnﬁy e, IPOH3BOAUTCA PACUYET CTEHH HA HEH-
CTBHE 3KCIJIYaTALLHOHHOH HAarpy3KH -— BePTHKAaJbHbIE COCT&BJIHIOIHHE yCH-

JIHH Ha OIlopax OT HAarpy3KH Ha NepPeKPLITHS H Ha MOMEHTH M, , BHI3BaH-

Hbie Harpy3KkaMH HA NepeKphLITHA,
2). Marubawuye MOMEHTH H Nepepe3nBaIONIHEe CHJbI ONpeaesIoTCH

no ¢opMynaM:

MJZC[ (EIP;'Q,,;—- ) Pamf)"‘
f.,_

J=k-+1

R . m 4
3 O
I (iz P; "]”"‘ E ]T]ij)_\l—] 2 ? IM}- g

— 1.1 Qm+1 rlij , “28)
R " R
Q=l,l(2 Ple,, — E Pa )—,- EPSS—
i P / Zij = ] €i i1 J "
m ——
— ¥ Plg )—l.lQ (8., (129)
rae P; — paBHOAeACTBYMOllHe GOKOBOrO AaB/ieHYs TPYHTa Ha AANHOM
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jTane pacyeTa Ha y4acTKax CTEHKH ¢ HoMepoM j (fj=1,2,3,..,m) u ro-
PH30HTAJIbHBIE COCTABJASIONIHE YCHJIHA Ha onopax npu j=m+41, m+42,

S &
P; — paBnoneficTByioMe GOKOBOrO [RaBJeHHA TDYHTOBOR BOAW Ha
NaHHOM 3TaNe pacyeTa;

R {“;;-ﬂi- CC:IH:,: :,: 0?;
] i !
8..:<rl At
L ..0 » aj<ai'
i=1,2, 3, , R,
i=1,2,3, , 1

B. CTEHblI KPYINblE B MNJIAHE

3.19(3.7). Pacyer HecyllHX CTEH KpYrabiX B I1aHe MOA3E€MHBLIX CO-
OpPYXKEHHH, yCTpaHBaeMbiX Cnoco060M «CTEHA B TPYHTe», NOJKEH NPOH3-
BOJAHTHLCA 1O MepBOA rpynmne npeaeabHbiX COCTOSSHHH KAaK NMPOCTPAHCTBEH-
HbIX KOHCTDYKUHA B COOTBETCTBHH € TpeboBaHHAMH 1. 3.1 Hacrosuero
PykoBoactBa. IIpH STOM pacuer CTeH NO NPOYHOCTH AOJKEH MPOH3IBO-
JUTBCA € YYeTOM BO3MOXMHOA HepABHOMEPHOCTH OOKOBOro paaBJieHHS
rPYHTA N0 NMEPUMETPY COOPYHXKeHHs, onpeaedseMon no dopmyaam 14(6),
15 (7) nacrosuero Pykosojcraa.

3.20(3.8). Jlas Hecymux CTeH KPYrJiblX B IJIaHE MOA3EMHLIX COOpY-
XEHHH BOJONPOBOAHO-KAHAJH3ALMOHHBIX CHCTEM NPH HAAMYHM BEepPTH-
KaJbHON MEpPeropoakH, 3apejJaHHOR B AHHLIE, pacyeT MO NPOYHOCTH OT
IKCINYATAUHOHHBIX HArpy30K AOJXEH NPOU3BOAHMTBCH C YYETOM HArpy-
30K, NpeAyCMOTPEeHHbIX B pa3a. 2 Hacrosumero Pykoeoacrea, a Takxe
AaBJICHUS BOALI, 3aNOJHAIOHIIER OAHH OTCEK.

3.21. Pacuer ocHOBaHHA HECYLIHX CTeH KPYIVIBLIX B IJ1aHe MOA3EMHBIX
COOPYXEHHH N0 NnepBOA H BTOPOH rpynnaM npeaeNbHBIX COCTOSHHH CJe-
AYyeT MNDOH3BOAHTb B COOTBeTCTBHH C TpeboBaHusamu raaBbl CHull
I1-15-74 «OcHOBuHHS 34aHHA H COOpPYXKeHHII».

3.22, Pacuer HeCymHX CTe€H 10 NPOYHOCTH CJA€yeT MNPOH3IBOAHTD
C yYeTOM YINDPYroro OTnopa rpyHTa NpH HEBHIrOAHEHWeM COYeTaHHH Ha-
r'pYy30K.

3.23. MeTonuKy pacuera, npusenennyto B nmn. 3.24—3.36 Hacroslero
PykoBoacTBa, pOnycKaercs MNPHMEHATb AJSA COOTHOINEHHSA  TOJIUIHHBEL
crennl (f}) H cpenHero auamerpa coopyxeHus (D), Haxoasiwerocs B
npeaesax

Lt
— e — 1
60 - D " 10 (130)

3.24. PacueTnnle BeJHUYHHH H3ruGalomHX MoMeHTOB M B creHe Ha
ry6HHEe Z OT BHEIUHEro AaBJEHHS TPYHTA H BOALl CAEAYET ONpPeReasTb
no ¢opmyae

M =M r3k (pr + pu) + 0,3 pul, (131)
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raie kR — Ko3pdHIHEHT HepaBHOMEPHOCTH JAaBJIEHHS TpPYHTa Ha CTeHy,
OnpeaeJsseMOH o QopMyJie

=Pr+Pr1+Pw+pra+pr3+Prd‘ch'f“‘?n‘f“ﬂ
Pr -+ Pw

R ,  (132)

3neCb Pr, Priy, P, Pr2, Pri, Prs, e, Gu, §u — pPACUETHLIE 3HAYEHUH OaAB-
JeHHii, onpenessieMble B COOTBETCTBHH C YKa3zaHHaMH nm. 2.3—2 32 Ha-

crosulero PykoBoacTBa;

M — bGe3pa3smepHast BeJIHYHHA, onpexpeasieMasi no rpagpukam puc. 8—10
B 3daBHCHMOCTH OT MOKasaTeds THOKOCTH CTeHHl [, uxc/a WapHHPOB IO
ee IMEepHMeTpPy n H Ko3dpdHUHEeHTAa HEPABHOMEDHOCTH JAaBJIEHUS R&;
r — pajgHyC OCeBOH JIHHHH CTEHHI,

3.25. Benuunny nokasartensi ru6koctiH [ ciefyer onpeaenasrb Mo

dopMyJe

Eof
I'=0 261 —, 133
2617 (133)

rae E,— cpenHeB3BelleHHOe 3HAYeHHe MOAYJaaA jpedopMauHH TrpyHTA;
E — monyas fedopMalvy MaTepHana CTEHL!,
{ — TOJIHHA CTEHHI,

3.26. Ilpy umcae wapHipoB n > 12 Beanunny M caeayer omnpene-
AsiTh MO rpaduxy puc. 10 Kax aas n = 12. [Ipn »3TOM BEAWUHHA N
IOJIXKHA YIOBJETBOPATbL YCJAOBHSM:

. e e
arccos [1 — (pr - pra)/Eo]

on
] D I. P e 135
arccos [ — (pr.¢ +Prs)/Eo] Pre = F (135)

n < CJIH Pr > Pr.6 (134)

n <

3.27. PacueTHble 3HaueHHS CHHMAOIIMX ycuadd N B creHax cJje-
AYeT ONpenessits 1o popmyne

N = -—-T[Pr “+ Pw T Gu +_::_ (Pr1+ Pra T Pra -t Pra T QC"I"‘?H)] , (136)

T€ 75 Pr; Pw) Gu Pris Pr2y Pray Pray Ge; Gun — O003HAUYEHHA Te XKe, UTO
B popmyJaax (131) u (132).

[Ipumevanusa: 1. Qopmyas (131)—(133) 3anuHcaHw nas cJay-
yasi Pr = Pr.s. LCAA Pr.g > Pr, CeflyeT B 3THX (POPMyaaX 3aMEHHUTDL
Pr Ha Pr 6.

2. 3HaueHHUA prs3, gn H ¢. B Popmynax (132) — (136) caeayer BHI-
YHCASTh NPH BEJHYHHE NOAAPHOTO yraa o=m/2.

3. 3yaueHud pro M pry B dopmyaax (132), (136) creayer npuHH-
MaTb MAaKCHMAJbHLEIMH H3 BeJHYHH 3THX 3HAYCHHH, AEHCTBYIOLIHX HA
KOHTYpE CTEHHL.

3.28. CteHB MOA3EeMHBIX COOPYMKEHHII BONONPOBOAHO-KaHAJHIAUWHOH-
HOI'0O Ha3HAYE€HHS C BEPTHKAJBHOH IEPEroponKo#, pacroJOoOXeHHOH o
AHAMeTpy H 3a[eJaHHOH B AHHIUE, CJAEAVET DPAaCCUHTBhIBATL HA HArpPY3KH,
yKa3zaHeole B 1. 2.1—2.32, a Takxe Ha HArpy3ky OT BHYTpPEHHErQ
naBJeHHs1 BOAKI INIPH 3alOJHEHHH BOLOH OAHOIO OTCeKa COOPYXKEeHHS.
PacueTHble yCHJAHS B CTeHax B 3TOM CJyuae CleyeT onpenesTh B ce-

70



YeHHH, PAacloJoXeHHOM Ha raybrue 0,5 Hy (H. — BBcoTa oT aHHIA
70 BepPXa CTeHL).

3.29. Jlns coopyxkeHufi ¢ meperopofikaMi, 3aJeJaHHBIMH B AHUIIE H
B CTEHBl, 3MOPYy H3rHOAIOLIX MOMEHTOB CJeayeT OnpeleJsiTh MO PHC.
11, a, 6, s.

[Tonoxenne «HyJeBoii» TOYKH Ha 3MIOPE MOMEHTOB CJIEAYeT HAXO-

AHUTh 110 pHc. 12.

M
4072
0066
0;06‘:‘
0060 BN
0056 [ - 1
0052 —
0048 ' ‘:l
0,04% t——1 D
0.040 } 2 1
0036 ]
0052 — ™ J Puc. 8. KpHBHe 3aBHCHMOCTH
(1028 ,- — BeAHYHHN M ot rubGkocrn I
' | | And KoJapua ©Ge3 mAapHH-
(0324 1 I~ poB npu xosddHuMeHTe He-
0020 | J / ] PaBHOMEPHOCTH
2016 ’ t ] —kex]25: 2 _ k=15 33—
6012 |-— | fe=2
008 » B
0,004 - w
! 4 J 4 b 7 g
r67
M
8027 1 [ 1 } !
‘}_ + -+
0018 1 4 !
0.01% —4 t
b4
1 a t
Puc. 9. Kpusnie 3aBHCHMOCTH a0/ H t r {
BEJHYHHH M ot rHOKOCTH | /
Koabna I° AAA Koawua ¢ me- I
CTbI0 INADHHPAMH NPH Kosd- 4065 { L
dHuHeHTE HEPDABHOMEDHOCTH
| —kR=125; 2—k=15  §-— 1
i pnz H—]
AR IR 5 & 7 ¢
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X

0,006 | I R S A E— Puc. 10. KpuBble 3aBHCIIMOCTH
[ BEJAUUMHHN Af oT rubxoctd [
0005 +— - | [ Ad8 KOJblAa ¢ 12 mapHHPaMH
3 NpH xXoshduuMeHTe HepaBHO-
1 MEPDHOCTH
0,004 ~ | : - ] — k=125 2 —he!5h 3_—
Rx=?
Z
0003 8! ;
0002 '
/
6001 i
- J
|
i N .

! 2 Y 4 5 6 7 &
[ 193

BeanunHu u3rn6aloolnx MOMEHTOB B cTteHe B TouKax / u Il onpene-
NAIOTCA N0 PopMyJe

M= M rp,h, (137)

rae M — Oe3pasMepHas BeJHYHHA, ONpedenasemMan 1o rpadukam puc. 13;
Pw — BHYTDEHHEE JaBJieHHe BOAH Ha rayGuue 0,5 Hy;

A — KO3QPHUHEHT, YUUTHBAWOWKA BANSHHE 32JeJKH NEePeropofku B
AHHILE, H NPHHHMaeMblil no TabJj. 7 B 3aBHCHMOCTH OT OTHOUIEHHS BHI-

cothl neperoponaky (/) kK ee mupune (b).
Tatauua 7

{/b A L/b A

9 l 0,70 0,60
1,5 0,95 0,60 0,50
1.9 0,90 0,50 0,40
1 0,80 0,40 0,30
0,9 0,75 | 0,30 0,15
0,8 0,67

[Ipumeuanue, [Ipy apyrom yHcCJIe WAPHHPOB, He YKa3aHHOM Ha

puc. 13, peanunna M onpenensieTcss 10 HHTEPIOJALHH.

Ins cred cOOpyKeHuf, uMelomHx O6osee yeThipex MWAPHHPOB IO
nepUMEeTpy, 3MIOpH H3rHb6alolllHX MOMEHTOB CJEAYeT CTPOHTb B COOTBET-
CTBHH C 3MIOPOH, NpeacTaBJeHHOA Ha pHC. 11, 6.

[TonoXUTEeNLbHRIMH CYHTAIOTCS MOMEHTH!, pacTATHBAIOIHE HapyX-

Hble BOJIOKHA CTEHHI.
3.30. Beanunna Haru6awoollero MOMeHTa B meperopoake (B Mecre ee
3aneskH) My paBHa yaBoeHHOX BeJHUHHe MoMeHTa B Touke I/, onpene-

Jennoro no ¢dopmyae (137). )
3.31. Maru6anoluil MOMEHT B CepelHHe Ipoaera NeperopoaxkH, AeH-

CTBYIOLIHA B rOPH3OHTANBLHON MJOCKOCTH, CJeAyeT HaXOAHTh no dopmyae
Mnp = 0,572 py A — My, (138)
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rae r; pv; A — 0603HayeHHs Te xe, uTo B dopmyde (137);
Mp — BeqHyHHa MOMEHTa B neperopoake (B MecTe 3aJENKH).

3.32. Marubaiomue MOMEHTH B NEpPeropojkKe, BO3HHKAIONIHE OT THJ-
pOCTATHYECKOrO JAAaBNE€HHS BOJALl B BEPTHUKAJbLHOH IUIOCKOCTH CJeayer
onpeaetsiTh 110 TalJHLlAaM, COCTABJAEHHWIM JAJA NPAMOYLOJbHHX IJACTH-
HOK B 33aBHCHMOCTH OT COOTHOIIEHHS CTOPOH H XapakTepa OIHPAHHA
Kpaes.

3.33. BeJHYHHH HOPMAaAbHHIX PacTArHBAIOLIMX YCHJHH B CTeHe OT
JeACTBUSl BHYTPEHHEro HaBJjieHHd BOAK (HEe3aBHCHMO OT 4YHCJa LIapHH-
pPOB H INOKa3aTeJsi rHOKOCTH CTeHhl} CJefyeT OolnpelaesaThb o dopMyJaMm:
VISl CTE€HRI, OTpAHHYHBAIOLIEA OTCEeK 3alOJHEHHbI BOIOH

N = rpy; (139)

Puc. 11. 3Smopn H3Irnbamwmux Mo-
MEHTOBR B CTEHAX KDPyrJiabix B njade
COOPYMEHHNR

Puc. 12. TpadHK anfl ONpeAECACHHS
NOJOMEHHI HYJCBOR TOUKH HA BIODE
MOMEHTOB HIJNf CTEHH

! — 6e3 wmapHipoB, 2 — C 4YeTHIPbMSA 103
(IAPHMDAMH
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AN CTEHH, OrpaHHYHBawUIed OTCEK, He 3aMOJHEHHBIH BOAOH
N=0,2rpy,. (140)
rae r H py, — 0603HaueHHs Te e, uto B dopmyne (137).

3.34. BenuunuHpl HOpPMaJbHBIX YCHJHH B Ieperopojake orf JAeficTBHSA
FHAPOCTAaTHYECKOI'0 HaBJIEHUS BOJBI, 3aMNOJHSIIOLEH ONHH OTCeK, CJelyer
onpeleasaTb no Gopmyae

N = 0,012 rp,,. (141)

3.35. Beamunnw u3rufaromux MOMEHTOB B NEPErOpojKe B TOYKAX
I1apHHPHOTO CO€ANHHEHHS CO CTEHOH paBHH HYJIO.

o) M
o e e i
0,14 A4 antl r ]
012 ' 5y <RI |
_ ! l
0-’_] ] T I . Prc. 13, KpHBHe 3aBHCHMOCTH BEJH-
008 — I- + _. yuHbn M ot rubkoctu I
046 —1— . —t— @ — VI TOYKH CONPAMEHHHA CTEHBI C
§,04 —t S i | neperopoako#t; 6 — ana  ToukH [/
7 4 ' (cm. pHc. 11): I —creHa 6e3 MIApHH-
'L‘J T poB; 2 — CTeHa ¢ YeThIPbMA LIapPHH-
4] ' paMy; 3 — cTeHa € HIECTbIO nIapHHpa-
Q.4 J:—l I i i’ MH: 4 — CcT€Ha C JBeHAaAUaTbhio llap-
045 +— * HHDaMH
' f
0,04 vine 1
0,07 1‘{; - ,
00?7 - }
091 ’
A RRE -

{ Z 3 A § 6 7 8
;193

3.36(3.9). Pacuer na ycToHuHBOCTHL (QOPMBI CTE€H KPYIJbLIX B MNJaHE
COOPYXKeHHHA (MOHOMHTHBIX M cOOPHbIX — B CJIyyae IKECTKHX CTBIKOBbIX
COeAHHEHHH) JO0JIKeH NPOH3BOAHTbLCA KAK 000N0YKH B COOTBETCTBHH C
Tpe6oBauuamMn HHctpykuun CH 476-75.

3.37. YcroRyHBOCTh (OpMH CcTeH 00eCrneYHBaeTCsl NpH YCJIOBHH, YTO
BHEUIHee TOPH3OHTAJbHOE NaBJEHHEe He NpeBhllaeT KPHTHYECKOro AaB-
JeHHs, KOTOpoe CJeAYyeT OonpelensiTb Kak AJsi O00OJOYKH ¢ BEPXHHM If
HUXHHM He3akpenJeHHbBMH KpasMH 10 ¢popMyJe

t 3 ; - _0,3695 t _ D+t
Pxp~—0,56(0+t) E(k*—1) 1 k4 (k2 — 1) (D -+ ¢) ( Hy

rpe D, ¢, Hy — cOOTBETCTBEHHO BHYTPEHHHI AHAMETD COODPYXKEHHS,
TOJIIHHE H BHICOTA CTEHHI;

£ — MOAyJb YNPYrocTd MaTtepHanta CTeHH;

R — YUCJAO BOJH B NONEPEYHOM HANIPaBJIEHHUH.

HOnst onpenenenuss p,p B dopmyny (142) noacTasiafoTIcas foOYe-
peaHO 3HaueHHs Rk OoT 2 no 10, 1 H3 noayvYeHHBLIX 3HAYEHHH B KadecTBe
KDHTHYECKOIl HAarpy3kKH nNpHHHMAaeTCsd MHHHMAJILHOE 3HaueHHe.

3.38(3.10). Tipn mapHupHBIX CTHLIKOBBIX COEAHHEHHAX COOPHBIX 3Je-
MEHTOB CTEH KPYIJbiX B NJaHe COOPYXEHHH KPHTHYECKYI0 Harpy3kKy Ha

4
. e
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{ M BBICOTHI CTeHM ¢, TC/M, H3 YCJAOBHA YCTONYHBOCTH CJAEAYyeT onpeje-
JATb KaK AJA apku no ¢popmyae

- ( _1), (143)

rne EJ — XeCTKOCTb CTEHBI;
n=3,14;
r — paaAMyC CPEIHHHOH OCH apKH;
q — NOJIOBHHA LeHTpaJdbHol'o yrJaa (B paAnaHax), COOTBeTCTBYIOLIEro
AJIHHEe NYTH apKH.

3.39(3.15). Pacuer YyCTOHYHBOCTH NPOTHB BCNJABITHA MNOA3EMHBIX
COOPYXKEHMK CO CTEHAMH, VCTPAHBAeMbIMM cnocoOOM «CcTeHa B TPYHTe>»,
AOJKeH NPOU3IBOAHTLCH B COOTBETCTBHH ¢ TpeOOBAHHAMH MHHCTPYKUHH
CH 476-75.

3.40. Ecan npoexTHpyemoe COoOpyiKeHHe MOXKeT OKa3aThCs 10 BO3-
AeficTBIeM THAPOCTATHYECKOrO HANoOpa TPYHTOBBIX BOJ, CAeAYeT Npo-
H3BOAHTL [IPOBEPKY YCTOHUHBOCTH COOPYAEHHS Ha BO3MOXHOE BCIJIH-

THE 110 QOpMYyJie

T , (144)
Ww B

rre G — BeC CTPOHTEJbHBIX KOHCTPYKIIHII,

Hyx — BLICOTa CTE€HBI OT JHHIA JO TOBEPXHOCTH FPYHTA;

it — BHEUIHHI! IIePHMETP COOPYXKEHHS;

T — YAEJbHAfA CHJA CONPOTHBJEHHS CABHry TIpPyHTa 10 OOKOBOA IIO-
BCPXHOCTH CTEHBI;

pa — Hecylast cnocOOHOCTh aHKepa AHHUILA COOPYIKEHHUS,

n — YHCJ0 aHKEPOB AHHWA COOPYXKEHHS,

Yw — OO'BEMHBIH BEC BOJAH;

Hy, — TrHIpOCTAaTHYECKHH HANOp IPYHTOBBIX BOJ Ha YPOBHE IOJOIIBH
COOpPYIKEHHS,

[' — nomafgp NOJOILIBH COOPYXKEHHS M0 HApYyXKHOMY KOHTYpY.
Beanuynua kosdduuneHtTa & go/xkHa 6buiTh He MeHee 1,25.

ITPUMEP PACUETA

OnpeneauTb pacyeTHhIE YCHJHS AJA CTEHbl KPYIVIOTO B IJIaHE COOPY-
KEHHS ¢ IIaPHUPHLIM COeAHHEHHEM MEX/Y 3aXBaTKaMH.
Hcxooneie dannbie
['pyHTB — cynech ¢ NeCYaHbIMH NMPOCJAOHKAMH.
Moayap pedbopmanun Ey=200 Kr/cm2,
O6bveMublll Bec vy=1,9 1c/M3,
Koadduuuent nopucroctu e=0,6.
Y nesbHBI Bec yacTHU Ys=2,7 T¢/M3.
Pa3sHOCTL OTMETOK IOBEPXHOCTH TI'PYHTA OT YPOBHA TPYHTOBHX BOJ
ha — 2,5 M,
Bricora coopyxeHHs, CYHTass OT OTMeTKH AHHma H.=14 m.
Paguyc oceBoi JHHHH CTEHBl 7 = 8 M.
Toamuyua cren £ = 0,6 M.
HHcao 3aXBaTOK € WIAPHHPHBIM coefHHEHHEM Ha cThike n = 10.

OGBeMHBIT Bec THKCOTPONHOTO pacTBopa vy = 1,067 tc/m3.

Bricora pelicTBylolero cron6a 6eTOHHONR cMecH Ay = 3 M.
Matepuaa cted — feton Mapkn M 200 ¢ moaynem pedopmanus
Ecr=2-108 1c/M2.
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O6bemHbIft Bec 6eTOHHOM cMecH Yg = 2,3 T¢/M>,
YpOBEHhL THKCOTPONHOrO PacTBOpPa COBMajaeTr C YPOBHEM MOBEPXHOCTH
rpyHra hy = 0.

Onpedenenue pacuernvix ycusud Pacuer npousBoAHM AN HHIKHErO

KOJAbLUEBOro Tiosica mupHHOH 1 M. OnpesenssieM mnokxasartedb THOKOCTH
cTedbl no ¢opmyse (133):
2.103.8,3

= 0,261 —36.-1073
2.108.0,6 ,0-10

OnpenensieM OCHOBHOE NaBJIEHHe I'PYHTa Ha CTEHY HA YPOBHe MoJa Mo
dopmynam [5(2)] u (6):
[2,7—1(14—2,5)
] 1+ 0,6

OnpenensieM 3HaueHHe GOKOBOrO [AaBJIEHHS, Ha TOR XK€ OTMETKE

BO3NHKAIOWEro B rpyHTe NpH 3aN0JHEHHH TpaHueH 6eronoM, no ¢op-
Myae [7(3)]:

Py s =3(2,3—1,06) 1+ 1,06 (14—0)—1 (14 —2,5) =7 02 1c/M2.

H

Pr =

-1 ,9-2,5] 0,4 = 9,24 tc/m2,

[Tockonbky p; > pr ¢, RanbHefwHi pacyeT BegeM HAa OaBJCHHe
p; = 9,24 1c/M2.

OnpenesisieM BeJHYHHY AONOJHHTENBHOrO HEPaBHOMEPHOTO AaBJEKHS
TpynTa no popmyne [14(6)]):

pra=0,25-9,25sin 1/2 = 2,32 1c/Mm2.

7 OnpenensieM BeJMHUHHY THA-
0,005 [—— POCTATHYECKOrQ RABJEHHA TDPYH-
¢ i | l TOBBIX BOA no (opmyne (3):
0,0076 0004 s 1 (14—2.5) — 11 e/t
00012 0.003 Pu ( ’
HaxonuM no dopmyae (132)

6,0000 | o 3HaueHHe TII0Ka3aTend HEepaBHO-
MEpHOCTH JAaBJEHHS R Ha CTeHY:

00004 -4 0,001 +
0 | 0 2.32
T 7 k=9.24—|;11+ '3 TS
« J 9,94 4 11
2/
4/ | IIns BbLIYACJAEHHS  MAKCH-
fggfj MaJIbHOT'O 3HAYEHHs H3THGAIoNe-
6,06 00030 | o MOMeHTa B CTeHe no ¢opmy-
g04 00025 ne (131) HeobxoaMMmo omnpene-
0,002 JHTb Ge3pa3MepHYIO BeTHUHHY M.
002 00015 P pHY y

Tak kak rpaukH HA PpHC.
8—10 nocTpoensl ANs 3HAYCHUH
n=0; 6: 12 u k=1,25; 1,5; 2,
CTPOHM BCIIOMOraTeJbHbie rpadH-
Puc. 14. Tpadek aas onpemenreHHs kH (puc. 14, a,6,8), HCcnoJb3ys

00010
0.0003
¢

Kosbduuuenra M nkpn ero 3aBHCHMO- PHC 810 IS onpeaeJe-
CTH OT JaH: -—

4 — nel: 6 — neb: i—n-=l2* ,_  Hug M npn snavennsax [ =3,6X

' nel 1l ' X103 u k=1,25; 1,512 [Hanee
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ctpouM rpaduk puc. 14, e, Hcnoap3ys 3HaueHus M, HafifeHHWe o
pHC. 14, a—s8 nns 3HaveHHd kR=1,11 u n=0; 6 u 12. o

[lo rpaduky puc. 14, 2 naxonaum aias n = 10 3nagenus M == (,009.
OupepeasieM seanuusy M no ¢opmyae (131):

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

PacuetHoe 3HaueHHe CHHMAIOUINX YCHJIHA onpejnensieM no ¢opMmyde
(136):

14
N=—8(9,24+ 1] +3-L4—2,32)—_- 171 c.

AHKEPBHI

3.41 (3.12). Pacuer aHkepoB (BHAM NpPHMEHSIEMbIX aHKEPOB IPHBE-
n¢Hbl B nin. 4.55—4.62) nonXken npon3BOAMTLCS MO MEPBOH rpynne mnpe-
AeJbEBIX COCTOSSHHH 1O NPOYHOCTH Ha pacyeTHbie YCHIHS Qg HATAXKEHHS
AHKepOB B COOTBeTCTBHH ¢ TpebGoBannsamu raas CHuIl no mpoekTHpoBsa-
HHI0O GCTOHHBIX M KeJe300€TOHHBIX, A TaKKe CTAaJNbHBIX KOHCTPYKNHH.

3.42 (3.13). Pacyer OCHOBaHMH aHKePOB AOJKEH NPOH3BONHTLCH TNO
nepeoit rpynne npeaelibHbIX COCTOSAHHH B COOTBETCTBHH € TPeOOBAHHAMH
rnap CHuIl no npoexTHpOBaHMI0O OCHOBAKHH M CBAHHBIX QYHAAMEHTOB,
a TaKkXe AOMOJHHTEJIbHLIMH TPeOOBAHHAMH, H3JIOMEHHBIMH B nn. 3.44—
3.46 Hacrosiutero Pykosoacraa.

3.43 (3.14). Hecymasa cnocob6HOCTb OCHOBAHHR AHKEPOB oOnpeaens-
eTCo:

ANfl AaHKEPHBIX YCTPOACTB M3 NJHT — CONPOTHUB/JEHHEM TrpyHTaA nNo
N1000BOH NMOBEPXHOCTH NJIHTHI;
A NHIHHAPKYCCKHX AHKEPOB ¢ YUIHDEHHEeM — CYMMON CONPOTHB-

NEHHHA TPYHTA OCHOBAHHA N0 A060BON H GOKOBOH NOBEPXHOCTH.

PacueTHyi0 BeJHYMHY HecylleR CMOCOGHOCTH OCHOBAHHA AHKEpPOB
caefyer Ha3HayaThb NoOcje MNPOBEEHHA ONLITHBIX (HE MeHee Tpex) Ha-
TYPHBIX HCTNILITAHHA AHKEPOB.

3.44 Pacuer aHKepoB BKJIOYaeT onpejesenHe HX AJAHHH H HeCyLIed
CITOCOGHOCTH.

JliHa H HaKJOH aHKepa onpejensloTcssi W3 pacueTa Ha yCTOAUH-
BOCTb BCER CHCTEMBI, COCTOfLEeR M3 COOpPYXKeHHs, aHKepa H 3aXBaThiBae-

x
y P— N I Q"
Puc. 15. I'padbuk aas onpeae- H—
NeHHR HAAHMHM 3a0eJKH aHKe- <
POB, YAEPKHBAIOIIHX COOPY- é

MEHHC OT BCNIALITHSNH
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MOTQ HM TDYHTOBOI'O MacCHBa, I'paHHIA KOTOPOTO NPOXOXUT Mepex 3a-
LeqKOH aHkepa.

3.45. Pacuer ofumleii yCTOAYIIBOCTH BCell CHCTEMBI J10J#EH IPOH3BO-
JAHTBCA IO METOAY KPYIVIOUMJIHHAPHYECKHX HJAH IJIOCKHX NOBEPXHOCTEH
CKOJIbXK e H A,

3.46. Insi obecCrmeuennst yCTONYHBOCTH COOPYXKEHHs OT BCJbIBAHUS
AJUHY aHKEPOB CleAyeT Ha3dHauHTh W3 pacueta, YTOOB 3a[esiKa HAXO-
AHJaCb Ha DPAcCTOAHHH He MeHee 4 D ot ycaoBHOR rpayuusl AB
(puc. 15).

I'paniua AB onupegessieTcsi H3 YCAOBHS YCTOHUHBOCTH IIPOTHB BCIJIBI-
BAHIA COOpYXEHHSI H IPHCOCJHHEHHOH K HeMY CJOSI TPYHTa TOJUIHHOIT
Hy noj neficTBHEM yCHJUSI, B3BeIIHBaIOUEro COOpPYXEHHsT (C y4YeToM
BCCa COOPYXeHHs, CUJl TPpeHHS NO OOKOBOH IOBEPXHOCTH, HArpy30K Ha
COOpYXeHue ¥ T. 1.).

3.47. [l NpPEABAPHTENILUBIX PACUETOB BeJHYHHY PACYCTHOIN lHecy-
lleff CIIOCOGHOCTH aHKEPOB IO IPYHTY P caelyeT onpeneisth 1o ¢Gop-
MYJIaM:

&) IJs1 aHKEDOB C YIUHPEHHEM H LHIHHAPHISCKHX

P=km{d, ¥ f{ 1,4 0,25 (A" + Byh)] (D —d2);  (145)

i=1
6) AJ5% MHDBEKIHOHHLIX
P=akm|DY ¥ I, +0,25 (Ac” -+ Byh)| (D*—d2),  (146)

(=1

r1e &£ — Ko3()QHUHEHT OXHOPOAHOCTH IPyHTa, PaBHBI 0,6
M -— KO3 @HUHEHT YCJOBHA paboThl, 3aBHCSINEH OT cHOCOBa NPOXOAKH
CKBAXKHHBI 1 CrIocO0a BhLIMOJMHEHHS 3aJleJKH aHKepPa IPHHHMAETCS II0

TabJ. 8.

dy — QuaMeTp THTH;

(lc — AUAMETP CKBAXKUHBI NPH YCTPOACTBE aHKepPa, M;

D — puameTp YIUHDEHHA HJAA YCJOBHOM 30HB HMHBEKUHH BOKDPYl TSTH
dHKepa, M (AHaMeTp YCJOBHOIN 30Hbl MHBEKUHH J[JA MNpPeaBapHTEJbHbIX
pacyeroB NPHHHMAETCH PaBHbIM 3dc);

{ — HODMATHBHOE CONPOTHBJEHHE {-CNOS TPYHTa IO GOKOBOI ITOBEpPX-

HOCTH, NpHHUMaeMoe o TadJja. 9, tc/m?;
[, — TO/MUHHA (-0 ¢J0S TPYHTA, CONpHKAacamwuwerocss c¢ GOKOBOH mo-

BEPXHOCTbIO aHKepa, M;
A, B — be3pasvepHule KO03b@HIHEHTH, NpUHEMaeMble o tabua. 10 B 3a-

BHCHMOCTH OT HODMATHBHOIO 3HAayeHHsi yrja BHYTPEHHETrO TPeHHst TPyH-
Ta, [IpHJAEralounero K NOBePpXHOCTH YUIMPEHUS 33 Ae/KH;
c¥ — HODMATHBHOE YJeJIbHOe CleIlIeHHe I'PYHTa B 30HE 3aJeJKH, TC/M?;

Y — 00beMHBIH BeC IpyHTa, T/M3;
i — ray6HHa 3aJ0XKeHHS HeHTpa YIIHPeHHs OT NOBEPXHOCTH TPYHTA, M.

Tatnuuya 8

L i

Ko3pdpuuueHr m aias

—

Bud aukepoBR H cnocob A _

HX YCTpOilCTBa NeCKOB cyrnecel | CYrJIMHKOB [JIHH
Hubekyuouubie | 1 l —
[{HnauapiyeCKHe, B TOM YHC- 0,6 0,5 0.5 0.5
Je ¢ YIUHDCHHeM
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Cpenuas

A — - o

HopMaTHBHOE conpoTHBAeHue [, TC/M?

Tadtbanua 9

neCyaHbIX TPYHTOB cpPejHefl NJOTHOCTH

il

S

rnyOnHa KPYITHbIX,
pacrnojoxe- cpefHeRN MEeJIKHX NBIeBAaThIX . . .
HHSA CJIOfA KPYNHOCTH I
'PYHTa, M
FIHHHCTHIX I'PYRTOB KOHCHCTEHIHH
0,2 0,3 0,4 0,5 0,6 0,7
1 3,5 2,3 2,5 1,2 0,5 0,2
2 4,2 3 2 1,7 0,7 | 0,3
3 4,8 3,5 2,5 Y, 0.8 0.4
4 5,3 3,8 2.7 2,2 0,9 0,5
5 5,6 4 29 2.4 ] 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 ]
20 7,9 5,6 4.1 3 l 6 1 2
25 8,6 6, 4,4 3,9 18 .
3 | 9,3 6,6 4.7 3,4 9 _
35 10 7 B 3.6 2.2 L

IlpuMeuyaHHs:
f? yseanunBaiotcst Ha 30%.

1. I/ns nJOTHLIX MNeCYaHbIX TPYHTOB 3HAUYEHHA

2. Cpennsaa raybnHa 3aJoMeHHs paboyed 4acTH aHKepOB MAOJKHA

ObiTh He MeHee 15D aHkepa.

HopmaTusHhft yrojg BHYTPEHHErO

Taoauma 10

Koahdunuent

TpPEHHA I'PYHTA B paboueft
30He, rpan

X

14
16
18
20
22
24
26
28
30
32
34
36

DD O 00N = O O~ —

CNoobe CO DD BN s s p—
O v pa OO = OO QO = O 00 ~J ~]

-

vy

B et
BO O BN O ~1 U v Lo WO

e 0D
M P
ey

~F

|

wil

QTN WK oo W oo

- l wl ull

[Ipumeyanue, [aybuHa 3ajoKeHHa HEHTpa VYIIHPeHHA ANA
DBIXJIBIX [MeCKOB H TIVIHH JOJ/IKHAa ObiTh He MeHee 4D, AJA NJIOTHBIX Ie-
CKOB — He MeHee 8D.
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3.48. [nsa onpenefeHHs OKOHYATENbHRIX Pa3MepOB aHKEpPOB cJeayer
MPOU3BECTH NPOOHLIE UCNLITAHHS 3aHKEPOB B YCJAOBHSX IVIOUIAZKH CTPOH-
TeJbCTBA ¢ UEJLI0 onpeflesieHust GaKTHueCcKOH Hecymied cnocobHoCTH Pp.

3.49. PacuerHasi Hecymasi cnocofOHOCThL aHKepa IO TPyHTYy P ompe-
aenseTcs no QopmyJie

p - (147)

rae Ku — Ko3(pdiuuneHT HafeXKHOCTH, NPUHUMAEMbid paBHbM 1,7,
CyMMapHOe pacueTHOe ycHJAHe B aHKepe Qa JOMXKHO YIOBJETBOPSATDL
YCJAOBHIO

QaZI.SmeﬂP, (148)

rne (p — pacueTrHasi Harpy3ka Ha aHKep, omnpeneneHHass H3 CTATHYECKO-
ro pacyeTra COOpYKeHHS, 3aKPerJIeHHOTO aHKepaMH, Mo nepBoH H BTOPOH
IrPynIaM npeieybHbIX COCTOSHHI.

3.90. [Tonepeunoe ceuenue Tsirit avkepa (Fa) onpepensercs no dop-
MyJie

_ %
Ra
rae Ra — pacyeTHoe COMPOTHBJeHHEe MaTepHasja TATH aHKepa, onpejene-

HO B COOTBeTCTBHH ¢ ykasaHHamu raasbl CHuIT I1-B.1-62*

F. (149)

[NPOTHBO®HJIBTPALLHOHHBIE 3ABECHI

3.51(3.16). Hdus nporuBoduabTpanHOHHBIX 3aBeC, YCTpAaHBaeMbiX
cnoco60M «CTeHa B IpyHTE», ROJKHBI BBLINOJHATLCS (HIBTPALHOHHBIE
pacyeThl C HEJMbiO:

ofocHOBaHHA HaHOo0Jee pauHOHAJbHbIX H 3KOHOMHYHBIX pPa3MepoB
H KOHCTPYKUHH 3aBeC H COOPYXEHHH, CONpSAIraeMbIX ¢ 3aBeCaMM H 3aBH-
CAWMKX OT NapaMerpos QUILTPALIHOHHOIO NOTOKA,

o6ecneyeHHsl YCTOHMUMBOCTH H PHIABTPAUHMOHHOR IPOYHOCTH 3aBeC, a
TaK}¥K€ OTKOCOB H COOPYKEHHH, PACMOJOMEHHbIX B 30HE€ HX BJIHSAHHA.

Pacuyer nporuBOdHASTPALHOHHBIX 3aBeC HAa CHJIOBLIE BO3HAEHCTBHA
B cayuaax HeoOXonMMocTH (Hanpumep, npH PacnoJOXKEHHH 3aBeChl HA
O0TKOCE) [OMKeH BLINOJHATHCH B COOTBETCTBHH C TPEeOGOBAHHUAMH, H3JO0-
HeHHbIMH B n. 3.1 HacTosuero PykoBoacrsa AJS HECYLWHX CTE€H, YCTpaH-
BaeMbIX CIIOCOOOM «CTEHAa B I'pyHTe».

3.52(3.17). ®PuaAbTPANHOHHMMH pacyeTaMH, a B HeOOXOAHMbIX Cayyasx
3KCMEPHMEHTAJNBHLIMH Hccnenosaruamu (n. 3.53 Hacrosulero Pykosoacr-
BAa) MAOJIMKHBI ONPEeXENRATbCA CJeAYyIOUlHe napamerpbl QHIALTPAUHOHHOIO
INOTOKA:

PUIALTPALHOHHLIA PACXOX;

HANOPH! W FPAfHEHTHl HANOCpPa HA [PaAHAX NPOTHBOQHUALTPARHOHHBIX
3aBeC H DACNOJOXKEHHKX B IPYHTE COOPYMXEHHH, a TakXe HA XapakTep-
HRIX Y4YacTKax (HJIbTPAUKOHHOTO NOTOKAa (MOXOWBA COOPYKEHHH, Ha
KOHTAKTE Pa3HOPOIHBLIX CM0¢B IPYHTA, B MeCTax BbIXOJa NOTOKA B HHMK-
HHRX Oved WM ApeHaX K AP.) B 3aBHCHMOCTH OT TPeOOBAHHH, NpPEABAB-
AfieMbIX K NPOEKTHPYEMOMY COOPYMEHHIO, CONPATAEMOMY € NMPOTHBOQHID-
TPALHOHRHOH 3aBECOH;

[OJIOXKEeHHEe Tbe30OMeTPHUYECKOH HAH CBOOOANON MOBEPXHOCTH PHALT-
DALHOHHOTO MOTOKA (MEenpPecCHOHHOH NMOBEPXHOCTH) Yy IrpaHeH NPOTHBO-
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bUABTPAUHOHHOR 3aBEChl HNH PacnojOMEHHOro B rpyHTe COOPYHeEHHA,
a TakXe Ha XapakTepHbIX y4dcTKax o6aacrd ¢uabTpaudH (Ha ydacTkax
NOBLILIEHHON QUAbTPALKH, HA YYACTKAX COMNPSIXKEHHA C APYTHMH COOpY-
KEeHHAMH H Jp.).

3.53(3.18). \na npeasaputesibHbiX PHABTPAUUOHHBIX PACUeTOB, A TaK-
HE A OKOHYATENbHBIX (PUALTPALHOHHLIX PACUETOB NPH HECHOKHBIX THA-
pOre0OrH4ECKHX YCJAOBHAX NJAOLAXKH CTPOHTEAbCTBA XONYCKAaercs MOJb-
30BATHCA NMPUOIHKEHHBIMH CrIOCO0AMH pelieHHs MNAOCKOH HJAH NpOCTPaH-
CTBEHHOH 3a]a4 TeopuH PHALTPALHH.

[Ip¥ CAOMHBIX THAPOTreONOTHYECKHX YCJIOBHAX NJAOBIAJAKH CTPOUTENL-
CTBA, CJOXKHON KOHCTPYKUHKH COOPYKEHHS, CONPAraemMoro ¢ NPoTHBOGHIbLT-
pPaliMOHHLIMH 3aBeCaMy, napaMeTpol PUHALTPALMOHHOIO INOTOKA CJEeAyeT
OnpeAesNTbh 3KCNEPHMEHTANbHLIM NYTEM, HANDHMEP MO METOAY 3NeKTpo-
rugpoauamuueckux avaaorud (3rA).

3.54. IlpubauikenHbie pacuersl cjeiyeT NPOH3BOAUTh VIS YCJAOBHHA
VCTAHOBHBUIErOCs peXHMa (UJAbTPALMM C NPHBEAEHHEM TPYHTOBOH TOJI-
IIIH K OAHOPOAHOMY BOJOHOCHOMY CJOI0 KOHEYHON MOIIHOCTH C FOPH3OK-
TAJILHBIM BOJOYIIOPOM.

3.55. K cxeme ogHOPOJAHOrO €105 CaAeAYyeT NEPexXoJHTb NyTeM BBeje-
HHA NIPHBEAEHHOH MOLIHOCTH CJOS Mpp.

[IpuBeAeHHYI0 MOUIHOCTL CNOSI CAEAYET OnpeeaaTh:
L8 MHOT'OCJIOHHON TOJIIH ¢ TOPHU3OHTANBHBIM PACNOJOKEHHEM CJIOEB,

nepecekaeMofl coBepileHHOH (MOJHOCTHIO NepeceKalolled IJjiact) BOJOHe-
NpOHHIaeMOH 3aBecofl, no popmyne

E] k
Mnp = m;—i— \ (150)

rae M; B R; — COOTBETCTBEHHO MOWMIHOCTb H KO3)(PHUKHEHT ¢UAbTPaLHK

OTAEJBHLIX CJIOEeB;
k — pacueTHbHIA KOIPPHUHEHT (HABTPAUHH OPHBEAEHHOIO OAHOPORHOTO

CJTOSL,
I ABYXCJAORHOH TOJIUM C BEPXHHUM Gojee BOAONPOHHUAEMBIM CJ0-

eM, TepeceKaeMblM BOAOHENPOHKHIIAeMOH 3aBecof, no opMyse

Ruun (151)

Mup = Mpepx + Myuxn 5
BepX
rAe Mpepx, Rrepsr, Mawxn, Rammn — COOTBETCTBEHHO MOUIHOCTL M KO3 dHu-

HHEHT PHALTDAUKY BEPXHErO ¥ HUXKHErO CJI0EB.
3.06. Pacuetnyio ToquHHY 3aBechl fp AJST  MHOTOCJHOHHON TOJILH

chaeayer OnpeaesaTh no QopMyae

Mo
tn =t : 152
P Sy (152)

roe { — daxTUyeckKasn TOJIIHHA 3aBechl,
a5 ABYXCNOAHON TOJMIH cJlelyeT NPHHATL fp=1.
3.97. las onyopoRHOro caosi 6eCKOHEUHOM MOWHOCTH ClenyeT BBO-
ANTb MOUIIHOCTL AKTHBHOH 30HHl Mga.r, BLIYHCIASIEMOH 10 POPMYyJaMm:
Maxr=10 r (paaHaabibifl NOTOK),
Maxr=10r (paxna;bpHbIl TOTOK),
rae b — noJymnprHa BEIPaGOTKH;
r — pagHycC BulpaGOTKH.
[Ipumeuvuanune I[lo koupurypauuu B naade GHAbTPALHOHHLIE
NOTOKH MOJAPAa3nessilOTCR Ha JBAa BHAA: NAOCKHe (JHHHH TOKA B TMJaHe
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napannesbHbl) H paaHajdbHble (JHHHH TOKA B IJIaHe CXOJAATCA HJH PacXo-
RATCA MO NPAMONUHEHHbIM panuycam). [Tpu Gonee ciaoxHol xkondurypa-
IIHH NMOTOK MOXKeT ObITh NMojApa3nesied Ha JEHThl TOKA ¢ Pa30HBKOH HX NMpH
HeOOXOOMMOCTH HA OTCeKH. PacueTsl mo JIeHTaAM TOKA HJIH HX OTCEeKaM
B 3aBHCHMOCTH OT HX KOHOQHUIrypauud seiyTcs no ¢opMyJjaM IIJIOCKOTO
HJIH PaagHaJbHOIO NOTOKOB,

3.08. YnenbHblH pacxoa notoka (Ha | M ¢poHTa MOTOKA) onpeness-
eTCst 10 popMmy.Je

kR(H —h)
— o .

g (153)

rae H — nbe3oMeTpHYECKHH Hanop uJM riiyOHHA NMOTOKA Ka KOHType MH-
TaHHUs, OTCYUUTHIBAEMLIE OT NOJOWBL! CJIOS;

h — TO e, Ha KOHType CTOKa;

(D — noaHoe PHILTPAUHOHHOE CONPOTHBJEHHE,

3.59. I/ onpejneseHHs NOJHOTO (DHILTPAUHOHHOTO CONPOTHBJICHUS
O uapbTPauHOHHBIH NOTOK CJAEeAYET pas3iesisitb Ha ¢parMeHThl, QHIbTPA-
IIHOHHble CONPOTHBJAEHHS KOTOpPuiX (D; onpeneasitores no tabJj. 11,

3.60. I'panuubl (pparMeHTOB NPHHHUMAIOTCH NPHOJHNKEHHO MO JHHHUAM
PaBHBIX HANOPOB (NPH NOCJAEAOBATENLHOM COoeAnHeHnH $parMeHToB) HIAH
10 JHHHAIM TOKA (NPH nmapaiiebHOM COeAHHEHHH (pParMeHTOB).

[Ipy nmocnenopatesbHOM COelHHEHHH (parMeHTOB pacxoa B HHX

OCTaeTcs NOCTOAHHBIM (¢=const), a noaHoe PuUAbTPALlHOHHOE CONPOTHB-
JeHHe PABHO CyMMeE CONPOTHBJACHHUH PparMeHTOB:

O = XOD;. (154)

[Ipy napanjeJbHOM cOelWHeHHH (parMEHTOB NOJHHH yAeJbHBIH
pacxojl ¢ paBe€H CyMMe pacxoaos BO (parMeHTax:

a NOoAHOe QUALTPAUMOHHOE COMPOTHUBJEHHE PABHO:

]
m i T .
2 1
D,
3.61. dunpTpaliNOHHOE CONPOTHBJAEHHE 33aBeCH B MJIOCKOM NOTOKe
cjaeayeT onpenaeaTh o popmy.e

(156)

(DO = = - ’ (157)
mn 1 —n
¢ m 4
In— 4 —
Cu CH
k
rae n= —i— — K03bGHUHEHT OTHOCHTE/LHOM NPOHHIAEMOCTH 3aBecH (ko

k — ko3bdHUHEHTH GHABTPAUUHM 3aBeCHl H BOLZOHOCHOI'O CJI101);

! — TOJIIHHA 33aBeCHl;

Cg — BBHICOTA PaCNoJOXKeHHs HUIKHEro Topla 3aBeCH HAA NOACTHJIANUIHM
BOJOYITOPOM.
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Tabnuwma 11

' g, —H

DOPpMyYyJH OHALTPANHOHHOrO CONPOTHRJEHHA H ApPYrue pacyeTHHe

THR CxemMma AAaBUCHMOCTH

1. Tlaockuit wanop- O, — / (1)
HbIH 1 -~
b
D, = 0,44 npu— > 0,5; (2)
2. [lnocku@m BXOX- m
HOH (MJIH  BBLIXOX- O 2 | 4m b 0 ]
; ; =—In—— npyu—— ,
HOH HaNOpPHhLI) | 2 . h pu " < 0,5 (3)
, B ib —— TIOJIOBHHA IIHPHKHBI BOXOEMA )
o 21
3. Tlnockuit Ge3sna- D, — (4)
NOPHBI H+h
2 m? nhy
4. Ilsiockuy BXOX- ‘ Dy = H + h(0,44m + 0,88 B T n 1) (9)

Holl 6e3HanoOpHHH

| (h — ray6dHa NOTOKA Ha KOHTYpe CTOKa)



[1podoascenue raba. 11

—

THn 32 BHCHMOCTH

l Cxema GOopMYIN PHALTP2UHOHHOTO CONPOTHBJIEHHS H XPYrie PacyeTHNe

a. [Tnockun 6Ge3ua- |

ﬂOpHHﬁ (I)5 — i . (6)
H-—m . m
o1 n*(H—m)? {+0,44m
- 21
b 2 4m
[Ipg — < 0,5 smecto 0,44 moacrasasaT, — In ——;
m T nb

g g \* 2q ,
Ay — P n—m -+ l/(";"n)-——T(ID—{—nm)—{—H“, (7)

rae lp — pacyeTHAas OJAHHA NYTH GHJABTPALHH ¢ YYeTOM BCeX QHIBTPAUHOHHBIX CONPOTHB/IE-
HHH, HalpHMED, NPH HAJHYHH BXOOHOro ¢dparmeHra 4 H 3aBeChl, Bpe3aHHOA B (parMeHT 5, Be-
JHYHHA /p COCTAaBHT!

H +

O

-

= (@ + Op) —1

2l (H — h)
" 9Hm — m? — k2

6 [lrockuil Hanop-
HO-0e3HANOPHHIN

(8)




a8

7. Pazuanabubill Ha-
NOPHbLIN

8. Paauansuui
BXOAHOW (HJAH BHI-
XO/HOH®) HANnopHb

9 PapuanbHmi Oe3-
HallOPHKIY

r R
(D'? — *11‘1‘"—' (g)
m r
r
; ®, = 0,44 npn -;;;0,5, (10)
1,5m
Oy = 1 — — In (11)
| m r
r
. r
| MpH - < 0,5
|
I
|
I
2 R
| Mo ==~ In — (12)
H-+h r
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ITpodorxcenue raba. 1I

Tun

.

Cxe DQopmynbl dUALTPANHUOHHOIO CONPOTHRJIAGHHUS H ApPYrHe pacuerHhle
Ma 32BHCHMOCTH

10. Papuanbubii
O0€3HANODHHM

Ty L P . — i N S S —— ——

[

P10 = Hem _______ n____ W
| T 2 Em 2 i F
2r1n—-8— = = m) rlni+0,44m
* r R r
2r1r1*—;‘

m r

— —
he=1/ H? ———ip —— — 14
: l/ ak o tnh (1%

(peisaeTcss MeTOAOM MOCJIEAOBATEALHOIO NPUOAMIKEHUN).
[Ipu cymmupoBanuu ¢parmenra 10 ¢ ApyrumMu ¢parMeHTaMd B

r l,5m
(HPH — <0,5 smecTto 0,44 m noacraBaAsTy, m —rin ) .

dbopmyae (14) x Bripaxennio In npubasasgiorcst c¢jarae-
r-+ nhp
m-
MEE —— D; .
f“

Tak, npH Bpe3Ke 3aBechl ciaeayer npHdaBHTh - Dy

| mpe mo6GaBiaenuu BxogHoro ¢parMerTa 4 caenyer npubaBHThL
H-1+m

2R

' 6aBHTb 002 BLIpAXKEHHS.

D,; npu n06aBAeHHH 060HX 3THX GPArMEHTOB CACAYeT NPH-



3.62. QUALTPAUHOHHOE COMPOTHBJIGHHE HENPOHWIAeMOR 3aBech
(kRo=0, n=0) caenyer onpeneasats nMo popmyJse

{
D, = In—— - — . (158)
Cy Cyu

3.63. ®duabTpaUHOHHOE CONPOTHBJAECHHE COBEPIICHHON NPOHUIAEMOH
zapecH (Cax=0) BLiuHcasieTcs no dbopmyJae

mo = = . (158,3)
m

3.64. B paguanbHOM MOTOKe (GHABTPAUHOHHOE CONPOTHBAEHHE 3aBe-
Chl OnpeReaserca no gopmyJae

(Dg 1 In

(Dopag =r (-——- — -——) in— , (158,6)
4 m Iy

rae Mg — CONpoOTHBJIEHHE 3aBeChl B IIVIOCKOM INOTOKE, onpenensieMoe IO
dopmyaam (157—158, a);
Iy 'y ~— PAAHyChl BEDXOBOH H HH30BOH rpaHel 3aBeCH.

r
an {0 [I)gpag'—)'_r'— (Do .

0
3.65. [Ipu pacuere QUALTPALHOHHOTO CONPOTHBJEHHS 3dBecCH B Oe3-
HamOPHOM CJIO€ BMECTO MOILHOCTH M CJAeAyeTr NPHHUMATL CPEAHKII0 Tay-

H+h

2
3.66. Hanop uam raybuna noroka A; (OTCUHTHIBAGTCHA OT IMOACTHJIAIO-

ulero Bojgoynopa — puc. 16) B nob6oM ceueBHH BOJOHOCHOTO CJOf, 34
HCKJOYEHHEeM IpaHel 3asechl, onpenesiercsa no dopmyJe
2O,

q) ’

079:4"

hi = h-+ (H — h) (159)

rae 2@y — cymMma GUIALTPAUHOHHBIX CONPOTHBJAEGHHH y4aCrka MOTOKa
HHXX€ pacCMaTPHBAEeMOro ceuerus (A0 KOHTypa CTOKa).

3.67. ®opmyaa (159) Mmoer ObITh npHMeHeHa AJaf JOHOro ceyeHHs
BOJOHOCHOrO CJIOS NIPH OTCYTCTBHH NPOTHBOMHJILTPARHOHHOH 3aBeChbl HJIH
NPH HAJHYHH COBEpPIUEHHOH BOAONPOHHUAeMOH 3asechl. IIpH HaJHuHH He-
COBepIUCHHOH (YacTHYHO NepeceKalollel BOAOHOCHBLIR ¢JOH) 3aBechl Gop-
mysaa (159) npuMennma asa ceyeHHH, OTCTOSILIHX OT TrpaHedl 3aBecH Ha
paccTOosiHMe, NIpeBHINAIoIee TNOJOBHHY MOIMHOCTH c¢Jos. B ¢opmyne
(159) NOJXKHB YUYHTHIBATHCH (PHALTPALHMOHHLIE CONPOTHB/EHHS TOJBKO
Tex ¢pparMeHToOB, yepe3 KOTOPble NMPOXOAUT JHHHA TOKa, copepikauiasd
TOYKY, B KOTOPOH onpejenasiercs Hanop. [lostomy, npu onpeneneHud Ha-
MOPOB IO XKPOBJIE HANOPHOIO CJOSI B CYMMbl (QHILTPANHOHHBIX CONPO-
THBJEHHH (M B YHCJHTEJE, U B 3HaMeHaTese) He JOJKHBI BXOAHWTL CONPO-
THBJEHHSI BXOJHOTO H BbIXOAHOTO (PParMesToB

3.68. Hanopsl y rpaHei HecoBepIileHHOH 3aBechl Ha YPOBHE KPOBJIH

HanoOpHOro CJ0f (HJH NOJIOXKEHHE JenpecCHOHHON KPHBON B 6€3HANMOPHOM
¢JIoe) onpenenaoTcs no ¢opmynam:.
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Puc. 16. O6o3Hauenns pasMepos obaacTu BHALTPALMM

& — B NJOCKOM NOTCKe, § — B pafKaibloM NOTOKe; abcd — sniopa Hanopos

z
PITTTTT rﬁlL_

+ 4 +
ol L] | jflﬁ-,__

, m
T T
04 ] 11 m=09
5.

0,8 - 4 m_. ’3$_"r
07 07—
0.6 H=06 [
05 7705 B
0% —
03 *=0 j J
02 t—t———
ﬂaf ™ — -+

g 02 o« 08 88 1 2

Puc. 17. Tpadux pas onope-
NeJeHus OHALTPALLHOHHOIQ
CONMPOTHBJEHNUS

Puc. 18. Tpaduk aas onpene-

JAeHHSA AONONHUTEARHOIO
GHALTPAUHOHHOIO CONPOTHB-
JACHHSA fz



Hanop h, y sepxosoli epanu 3a8éech

hy=H —, '-g— (A7 0J0CKOro noToKa): (160)

r
hhw=H——[ o (A1 PaAHAJBHOFO MOTOKA), (161)
r

Hanop hy y HU3080E 2paHu 3a8ecCht

he = h—+ [a % (AJ9 MJIOCKOro MOTOKA); (162)
470
ha = h -+ fz—k—; (/18 pafgHaJbHOroO NMOTOKA); (163)

rae ro — pajgHyc OCH 3aBeChI;
r — pPafjHyC KOHTYpa CTOKa;
fi, J2 — PHABTpaLlHOHHOE COMPOTHBJEHHE, ONpeaeasieMoe 1O rpaduky Ha
pHCc. 17 B 32BUCHMOCTH OT OTHOCHTEJbLHOrO 3araybnenus 3asecn (s/m)
H OTHOCHTENbHOrO yAaJeHHs ee AH60 OT KOHTypa nurauusa ({,/m pas na-
nopa h;), 260 OT KOHTYpa c¢ToKa (lo/m nns Hanopa hy).

3.69. Ilepenan Hanopos Ha 3aBece (AEACTBYIOLLHA Ha 3aBecy Hamop)
Ha ypPOBHE KPOBJIH CJIOS paBeH Pa3HOCTH HAMNOPOB Yy Bepxosoft () n
HII30BOH (hg) rpaHel 3aBechl H omnpexnesserca no ¢gopMynram:

AM=H—h—(f;{+ [3) ‘"Z— (Aa8 VIOCKOTO NMOTOKA); (164)

o

’ N8 DaaHaJbBHOTO NMOTOKA) (165)
-

Ah=H —h— (f + }o)

3.70. Hanopt y rpaHed HecoBepIi€HHOM 3aBechl h; Ha TJyOHHe 2
OT KPOBJH cjaosi onpefeasiorcs no dopmynam (160)—(163) ¢ npubas-
JeHHeM B HHX K COIPOTHBJIEHHIO [ o HAONOJHHTEJBHOIQ CONPOTHBJACHHS
[, onpenensemoro no rpadHKy Ha pHC. 18, B 3aBHCHMOCTH OT OTHOCH-
TEABHOrO 3arayOJieHHs 3aBecn (S/m) W OTHOCHTEAbHON TIAyOuHBI pac-
cMaTpHBaeMofi ToukH (2/m). Ilpn pacuere Hanopos B 0e3HanOpHOM cJioe
IJIST OmpejiesIeHHst CONPOTHBACHHR [y ¥ [, mo rpadukam Ha puc 17 #
18 ciienyeT NPHHEMATE:

npu pacdere hy, u hy; 8 NAOCKOM NOTOKE

ll 2!1 . S h’l — Cn _ 2 2 '

m H4+h ' m by om ok
npu pacdere hy u hy, 8 NAOCKOM NOTOKE

la T2l s hy—cy k2 28

m ha+hT m k] m  hg

npu pacdere hy u hy, 8 paduarsbHOM NOTOKe

11 2"5 n R S hl-"_cli V4 Z

mnm =}'f+h1 s n hi rn hl
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npu pacqere Ry 1 hoe 8 pACUANGHOM NOTOKE

ﬁ__ 2!'1{ *ln-{i- S {12——0;{ 2 .
m hy+h r T om R, m  hy

Pacyer nanopoB B Ge3HanopHOM cJ10€ NMPOBOAHTCH € IOCAELOBATEN -
HBIM TTPHOJIHIKEHHEM [0 IOJyYeHHS paBeHCTBA NPHHATHX M paccyuTaH-
HbiX BeJHYHH Hy,1z HAH Ao 9.

3.71. I'pasHenT Hanmopa paseH pa3HOCTH HanopoB Ha €AUHHNY AJIHHEBL
NYTH QHIbTPaNUH:

Ah
J =,
{

3.72. Ilonnnifi pacxox ¢puavTpaunonroro noroka Q clIeayeT onpene-
n9Th 10 popMyaam:

Q = ¢B ' (zas n10cKOro noToKa);
Q = 2qnr (» padHaabHOTO »),

rne g — yAedbHBIA QUIBTPAUHOHHBIN PAaCXOR Ha €AHHHUY AJMHMI KOHTY-
Pa cToka, onpefenseMsld no taba, 12:

B — mupHHA NOTOKA;

f — pPagnyC KOHTypa CTOKa.

[TPUMEPDLI PACUETOB

MMpumep 1. TpeGyercsi paccudtare 3PHEKTHBHOCTD NPOTHBOQHILT-
PaUHOHHOH 3aBECH B ABYXCJOMHOM OCHOBAHHH BOXOHENPOHHLAEMOI [/IO-
THHBI C HCXONHBIMH NAaHHBIMH, NMOKA3aHHBIMH Ha pHC. 19. HenpoHuuaemas
3aBeca (kp=0) nepecexaer Bepxuufl c10ft OCHOBaHHA.

b N, N

:‘;‘E L, =/195n .t b

| N Dy

oy PSID 7 TS0 K tomeym B, Puc. 19
o®u_lm§aas Sl 0,00 0locs

[TprBOAHM ABYXCJORHYIO TOMUlY K CxeMe& OAHOPOAHOIO C/A0d, onpe-
Aessiss no ¢opmyJte (151) ero npupenenHy MOUHOCTD:

0,5

[Moppasnensiem npuBeneHHLI OAHOPOAHBIA CJIOf Ha (GParMEHTH:
INIOCKHH HAMOPHHIA MOX nJOTHHOR (Ne 1), BxoaHoit (Ne 2) m BRIXOAHORA
(Ne 2). ITo popmyanam Taba. 11 onpenensiem HX GUIBTPALHOHHLIE CONPO-

THBRJIeHHUA .
250
Oy =——=12,47; @®,= 0,44.
20 .05
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Tadtbaunna 12

XapakrTepucTHKa

L

CxeMa

Qopmyaa GHALTPALHOHHOIO pacxoAa

1. 3aBeca B OCHO-
BAHHH BOJOHENpo-
HHIaeMoro dawTode-
Ta (IJIOCKUH TIO-
TOK)

k (H — h)

g = - (1)
D) + 20, + Oy — -;n_

2. IlnhotHa H ocHo-
BAHHEe HMEKT OIH-
HAKOBYIO BOIOIIPO-
HHuHaeMocTp (nJoc-
KHH TI0TOK)

3. BoponpoHnuiae-
MOCTb NJOTHHEI
60JbllIe BOAOIPOHHU-
I1aeMOCTH  OCHOBAa-
HHA {NJOCKHH T1O-
TOK)

k(H —h) (2)
T J
D, - @5+®0‘“H+‘h

st e S

dopmyaa (2) ¢ noacTadoBKO#H BeJHUMH L, Iy, I3, h, YMHOXKEHHKX

R
Ha OTHOLLGeHHe — (3)

Ry



Gb

[Ipodonrxcenue Tada. 12

— A

XapaKTepHCcTHKaA Cxema dopmysa QEALTPANHOHHOIO pacXxoxa
4. BoaonpoHunae- / . 1
MOCTh INOTHHE _ KLk Dopmyna (2) ¢ NOACTAHOBKOH: BMECTO hp-—a-—hp-—k- : (4)
MECHbBILIE BOAOIIPO- | *..,d N b H + m H' + m b H + m
HHU4EMOCTH  OCHO- " = ' BMECTO 1—>»11 —— , BMECTO —> = m—~ . ( ).
BaAHHS (NJ0CKHMA = @Hr O s Ry 2 2 k 2
MOTOK ' k
) rae H’=m+-ki(H-—-m)
5. 3aBeca B OCHO- AMH — h)
BAHHH OJAHODPOAHOI q= : : (5)
3eM/JAHOH NJIOTHHDI O, + O, + 4 >
(J10CKHH NMOTOK) 4 t
Dy + Oy — —— O3 + Qg3 —
Iy Hg + hg

B ¢opmyan GHALTPALUHOHHBIX COMPOTHBJEHHH NPOH3BOAHTCH MOX-
CTdHOBKA:

R
B conpotnBjeHne O, BmecTo Ap—>hp, -El' :
H -+ h (H— m) ky R
BMECTO —> m - . BMECTO n —>n — ;
2 2k Ry
S
B conpoTHsyeHusa O; u @Oy BMeCTO m ——)-2- ~+ Cu:
H-+ h S (H— m) ky
D O —> —— :
? ’ 3 # Tos 7 2 o T o
(H— m) ky
4 b (1)03 » CH —>

2k




£6

6 3aseca B OCHO-
BAHUHK 2eMISHOR
NJAOTHHH C SAApOM
(NJOCKHHE MOTOK)

7. KoraoBan B Ha-
NOPHOM nJjacTe
(nJ1IOCKHA NMOTOK)

dopMmyaa 5 ¢ NOACTaHOBKOH BMecTO L
R
L' =g+ (L—lg)— .
| &1
rie la — cpefHAa ToOJHIMHA AApPa

q__

m

{
Dy +Dg + Oy ——

(6)

(7)
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ITpodoasxcenue Taba. 12

_ V— ‘e —— - mamy

XapakTepHCTHKA CxeMa ‘ QopMysa GHALTPALHOHHOIO pacXopa

—— iy
. . il - i —

il —

8 KornoBan B 6e3- l

k(H— m)

HamOpPHOM  I11aCTe { g="- of (8)
(MNOCKHH MOTOK) | O; + O, — -

| H+4+m

l
9. KorsoBaH B Ha- k(H — m) 0
NOPHOM 114cTe q = (:
(pagiHaJbHBIH  II0- D7 + Qg+ Dp pag
TOK)

10. KotaoBan B

kR (H— m)
6e3HanopHOM IJa- | g = (10)
cTe  (pagHaJbHLIH D10+ Do pag
NOTOK)




Kormyp numanus

11. Koranosan C
npoTHBOQHIBTD A~
IIHOHHOH 3aBeCOoOH

1,37k (H? — h?) 1

Orp3HHYEHHOH TPO- g R
TSIXKEHHOCTH B TIJa- r COS L
CTe ¢ KPYrOBHIM
KOHTYPOM [IHTAHHA

KoHmyp NUMARUR
12. KotaoBan ¢ %—T
NPOTHBOPHABTP a- L Javeca 1. 37k (Hz — hz)
IHOHHOH  3aBecoi Q = oL — (12)
OrpaHHYERHOH T11po- lg 4 1 — cos &

r

THAXEeHHOCTH B nJa-
¢CTe ¢ JHHEHHhHIM
KOHTYPOM TIHTAHHSA




Paccyntmpaem no dopmyae (153) ¢ noacraHoBkofi dopmyaw (154)
yeNLHBIH PACXOA NMOTOKA NPH OTCYTCTBHH 3aBeCH:

100 (75 — 35)
12,47 +2.0,44

g = 300 m2/cyT.

[lo ¢popmyne (158) onpenensieM PUABTPAUHOHHOE CONPOTHBJAEHHE
33aBeCH!:

20,05 0.5
®p = In ——> 4 —> . |5 08.
o= e T 005 O

ITo dopmyne (1) (Tabn. 12) onpenensem yaeibHLIi PacXOA TOTOKa
NPH HAJHUHH 33BECHI:

100 (75 — 35
Qo = ( ) 0E = 136 m2/cyr,
12,47 4+ 2.0,44 4 15,98— —
47 1+ 2.0,44 20 05
300
T. & 3aBeca Jaer COKpauleHHe pacxona B 136 =2,2 pa3a.

[dna onpeaenenns Hanopa h; (y BepxXxOBOA rpaHu 3aBeCH HA ypoBHE
KPOBJIH CJIOR) HAXOAUM BCIOMOTraTesibHble BEIHUIHDI

[ 19,5 S 20
= —— = 5,96; - = —=

0,999;

no rpacguky Ha puc. 17 f1=0,64596—1=5.46
Ilo popmyse (160) onpenensem:

136
hy = 75 — 5,46 — = 67 57 u.
100

B ToM Xe nopsinke onpejpensem nanop by no Ggopmyse (182):

lq 130
mpp 20,05

—6,49; fg=0,5-+649— 1 =5,99;

heo = 35 + 5 99136 43 14 5
- 100

[lepenan Hanopos Ha 3asece AL Ha ypoBHe KPOBJAH ¢30s (y noAowl-
Bbl MJAQTHHLI) COCTABHT.

Ah = hy — hg = 67,57 — 43,14 — 24 43 M.

Jlns onpenenenns HAnopoB A, y HHXXHEro TOpuUa 3aBeChl MNpPH Z=
=$=20 M HAaXOAUM JONOJHHTEJLHOE CONPOTHUBJEHHE [, 1O dopMyse Ha
puc, 18:

20,05
—0.5In - =9 99
f+=0,51n 20 05 — 20 '




[To ¢popmysnam (160) u (162) (c npubasnenneM B HEX f;) onpese-
JsieM HanopH A, (y BepXoBoi rpanu) H hy, (y HH30BO# rpaHH):

136
hiz= 75— (6,46 + 2,99) 00~ 63,5 M;

136
hgaz = 35 4 (5,99 + 2,99 100 = 47,2 M.

[Tepenan Hanopos Ha 3asece Ah; Ha ypoBHe ee HHXKHEro Topua ¢o-

CTABHT.

Ah, = 63,5 —47 2 = 16,3 m.

OnpenensieM BeJHIUHH T'PAAHEHTOB HANOpPaA:

CPeJHHH TrpajMeHT o NoAoUIBe NJOTHHHE 0e3 3apechH

40
Jy = — = 0,16;
* 9250
TO 2Ke, Ha BePXOBOM YYACTKe ¢ 3aBECOH
75— 67,57
— - == 0, 062;
/s 119,56
TO Xe, Ha HU30BOM y4acTKe
43 14 — 35
Jy == : = 0, 063;
y 130
rpajyeHT Ha 3aBece y NOAOLUBLI NJIOTHHH
24 43
Ju = = 48 ,86;
TO Xe€, Y HUXHero Topia 3aBecH
16,3
Jo =—— = 32,6.
S 0,5

BenuuHHbE IpajlHEHTOB MOTYT ObITh HCHOJbL30BaHB AJIS  OUEHKH

OUALTPALHOHHOA NPOYHOCTH TeJIa

FDYHTOB.

3aBeCbl H KOHTaKTHDYIOIIMX ¢ HeH

ItTpumep 2. Tpebyercsi paccunTath 3¢ PeKTHBHOCThL COBEPIIEHHOA NPO-
TUBOQHIPTPALHOHHONR 3aBech B TeJle H OCHOBAHHH A aMObl, orpaxKaamiuet

KaHan WwHpHHOH 60 M. Ko3p-
QHOHeHTH QHALTPAUUH: AaM-

66l — 5 M/CYT, OCHOBAaHHSI — g 0=30n L-20n_,
20 M/cyr, npoTHBODHUILTPA- - = N s o
HHOHHOH 3aBeck — 0,01 M/cyT. N: “‘7;
Pazmepsl  moKazaHbl  Ha [ oo 1 e NN
puc. 20. 15 gLoon
Has  pacuyera ¢uabipa- ] @ 1 ® E
NHOHHBLIX  PAacxofoB JIBYX- S R A ;
CJOAHYI0O cHcTeMy (Aamba H 1. g 5.
OCHOBaHHE) TNMPHBOAUM K cXe- z 7 777
Meé OAHOPOAHOro 6e3Hanop-
HOTO CJIOS B COOTBETCTBHH ¢ Puc. 20

7—270



yKa3aHuaMyu s cxembl 4 taba. 12. Ilo 3tolt cxeMe OcHOBaHHe OCTaer-
CA HeH3MEHHBIM, a BEpPTHKAJbHBIE DasMephl Teda AaMObl cOKpaluamrTcs
NPONOPIHOHAJBHO OTHOIIEHHIO KO3PPHUUEHTOB (HALTpaUHH. Onpenens-

€M TNpHBEJeHHNEe BeJHYHHBI:

, 5 , 20
hp=‘5_§6'=1=25’"; n =3—g-=12;

5
H =10+ 5 = [1.925 M.
-+ ” 20 M

[IpuBenennylo cxeMy noapasaenseMm Ha ¢parmeHTH Ne 4 (naockuft

GesnanmopHeli BxoxHoft) # Ne 5 (nJjockuft GesHanopuu#t). Omnpenensiem
CONPOTHBJIEHHS] 3THX (parMeHToB no ¢opMyJaaM

¢HABTPAUHOHHLIE
Tabua. 11: ) o2 (9.1 95
1,2
= —————[0,44-10} 0,88 —— — | = 0,75;
‘ 11,25+10( T 30 +2-12+1) 070
]
= - ) — 4-
s 1,2s—1 10 i
122.1 252 204 0,44-10
2-20— ' T

2-20

[To popmyae (n. 3.63) onpenessem PHILTPALHOHHOE CONPOTHBJEHHE
3aBechl @, KO3PPHUNEHT OTHOCHTEJBHOH NPOHHILAEMOCTH KOTOPOH

0,0l

= = 5. 10—4;
1= 90
0,5
—_— — = 100.
Do 10-5. 10— 00

OnpepensieM BENHYHHEI YEEABHOrO PHALTPAUHOHHOIO pacxojia:

6e3 3asecvt no gpopmyre (153)
20(15—10)

1= 0.754+2.28

¢ 3asecoll no gpopmyre (2), Taba. 12
20 (15— 10
Qo = ~ ( ) 2.05 = 0,97 MHCYT.
0,75 4 2,244 100 — -
7o 2,241 11,25 4+ 10

33,5 M2/cyT;

33,5
3aBeca COKpAIaeT GHILTPAUMOHHBI PACXOA B ==

OnpenenseM BLICOTY BLICAYHBAHHA GUILTPALHOHHOIO TMOTOKA Ha
HH30BOIl OTKOC AaMOBl no ¢opMmyae (6) Ttaba. 11 (npH 3TOM HCHOJb3yeM

He MpUBeAEHHble pPa3Mephl, & HeHCTBHTEJbHbBIE) !
Oe3 3aBecH

=34,5 pa3a.

33,5
hg = ——3— 10
8= Ton +

_—

5.3\2 2.33, 15410 _
98

20



¢ 3aBecon

h EJ"973 10 -
87 o9 7
0,97 \2 2.0,97 15410
2 al 20 + ——— (0,75 + 100 1 152
+l/(2o 3] — T3 (204 =272 (0,75 + 100) 43-10 + 157 =
= (0,05 M,

T. @ 3aBeca MPaKTHYeCKH NOJHOCTHIO JIHKBHAMPYET BhICauWBaHHE QHJLT-
PauHOBHOIO NMOTOK& HA HH30BOH OTKOC naMOu.

R 73=405H
=Ty 40M

Y
L]

iy

: e P
) - § '
j E @ .-
'E . ::' L—:
'! I ' S .
=l A . !
o vl SO,

Puc. 21

JIns OleHKHU BeNHYHHbl I'DAJMEHTa Hanopa, AeACTBYIOLIEro Ha 3aBecy,

HAXOMNM, 4TO QUALTPAUHOHHOE CONPOTHBJAeHHEe 3aBecH My=100 cocras-
100.100%

—_— — =979 ob6mero buALTPAHOHHOrO CONPOTHBJC-
T 100 + 0,75 4~ 2,24 b buILTPAN P

HHA, T. €. HAa 3aBecy AEACTBYET NMPaKTHYeCKH NOJHAR Pa3HOCTh HANOPOB

5
H~~m=5 M. Toraa rpasinenT Hanopa Ha 3aBece cocTaBHT: /o = — = 10.

0,5
Mpumep 3. Hecyman creHa B rpyHTE Orpa)Xjaaer KPyrioii B NJaHe
KOTJIOBAH, BCKPHBAOIIHA CBOHM JHOM HANOPHHA BOJOHOCHHY cJoft
(puc. 21). Crena roamuuoit 0,5 M BoimonHena u3 OeToHa, Ko3pdHUHEHT
duabTpauuu xoroporo ke=1:10—2 M/cyr. [Io ycaOBHAM cTaTHYECKOR
YCTOHYHBOCTH CTEHA JOJMXHa OHWTh saraylbjeHa Ha $=10 M Huxe AHA
KOTJIOBaHA. Tpebyercs ONpPEAENaATh NPOTHBOGUILTPAUHOHHYIO 3(EEKTHB-
HOCTb CTeHH (COKpalleHHe NPHTOKA TDYHTOBLIX BOX B KOTJOBaH).
OnpenensieM_panuyc BJAHAHUA KoTnoBaHa R mo ¢dopmyae #3 Cnpa-
BOYHHKA I'HAPOrenJIora:

R=r4+2(H—nV kH=40+2(30—15) 1 25.30 = 860 .

Iloapaspensem o6naCTe QHABTPaUHH HAa QparMeHTh! Ne 7 (panHanb-
HHfi HanmophRuR) u Ne 8 (paamananLHuLlii BLIXOAHOR) H onpefessfeM HX

GHAbTPALHOHHLIE COMPOTHBJEHHS IO COOTBETCTBYIOIMHM ¢opMyJaM
Taga. 11

7* Y



OnpenenseM ¢HABTPAUHOHHOE COHPOTHBJEHHE CTEHL B TPYHTE MO
dopuynam n. 3.64 (npenebperas NN CAYYaAs HECOBEPINEHHON 3apechH ee
IPOHHLAEMOCTBIO) :

15 0,5
(DO--—]H'—“-'+—5—=:1,2;
1,2 ] 40,5
Q —= 40 — — — - — [.07.
opan (0,5 15)ln 0 0

OnpenensieM NPATOK K KOTJA0BaHy 1o ¢opMmyse (1. 3.72):
6e3 creHn ¢ noAcTaHoBKoM QopMmya (153) u (154)

9.3,14.40.95 (30 — 15)
s & i —--——ul -——-5 8 v
== 6 141 0.44 == 14 300 M¥/cyT = 596 M3 /9

CO CTEeHON ¢ noACTaHOBKOH ¢opMyan (9) taba. 3.8

0.3,14.40.25 (30 — 15)
) 6.14 10,44 1 1.07 2 300 M3/cyT = 513 M3/,

-

TakuM o6pa3oM, CT€Ea COKpaulaeT HNPHTOK K KOTACBAHY AWML Ra
14%, 1. e. B npoTHBODHIBTPalHOHHOM OTHOUIEHHH CTEHA, He AOBENEeHHAS
10 Boaoynopa, maJno sgpdekTHBHA.

Paccmorpum BapHaHT 3araybJeHHsi CTeHB OO Boloynopa. B 3TOM
cayyae QHIALTPAUHOHHOE COMPOTHBJEeHHe CTeHH Mppag coctaBut (no
dopmyae n. 3.64 ¢ noacranosxoit Mg no dopMmyae n. 3.63):

0 ,5 . 25 1 40 15
) = 40 ——1ln
opan (15.104*0,5 15) 40
IIpHTOK X KOTJOBAHY, OTPaXKAEHHOMY COBEPLUIEGHHON CTEHOH, COCTABHT

no ¢opmyae (n. 3.72) ¢ noxcraHoBkoi ¢dopmyan (9), taba. 12:

2-3,14-40-25 (30 — 15)
6,14 0,44 4 765

= 765.

Qo = = 122 M3/cyT = 5 M3/y,

T. €, 3aravOJeHHe CTEeHBl [0 BONOYIOPAa COKpaliaeT MPUTOK K KOT-
aoBany Oonee ueMm B 100 pas. IlpH npoekTHpOBaAHHH 3TOT BapHAHT AO.I-
XeH OBIThb CONOCTaBJeH M0 TeXHHKO-3KOHOMHUYECKHM TOKA3aTe sIM ¢ ApY-
'HMH CpeACTBAMH OCVILCHHS, HaNpHMep BOJONOHHUKEHUEM.

3.73(3.19). Pacyer QHIbTPAUHOHHOH NPOYHOCTH MaTepHa a 3amoJ-
HEHHA NPOTHROMH/JILTPAUHOHHOH 3amecnl (NMPH 3aJaHHOH TOJUIHHE 3aBe-
Cbl) JIOJDKEH NPOH3BOAMUTBECA C yYeTOM UIbTPAUHOHHBIX H AedopMa-
THBHBIX CBOHCTB BMewamowero rpyHra. [lpy atom poskuo cobaionathes
yCa0BHE

[< Iy,

tne I — rpanueHT Hamnopa Ha NPOTHBOOHALTPALHOHHOH 3aBece, onpene-
JAgeMblll QUALTPAUHOHHBIM pPacyeToOM,;
[ — nonycTUMbifl rPafHeHT HAMOPa, OnpelefseMblii 3KCNEPUMEHTAJIb-

HbIM MYTeM; NPH OTCYTCTBHH TAKHX JaHHBIX JONYCKaeTcsl OPHEHTHPOBOY-
Hule gHayeHHs (N0 ONLITY NpoBeReHHBX paloT) NpHHHMATL No TabJa. 13.
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Tabanuga 13

iy,

JNonycTHMHR rpajiHeET Hanopa

MaTeprant 3an0/1HeHHs ! n A COOpYXKeHu
DPOTHBOMHILTDALUNOHHEX 33aBeC - -
[OCTOSHHRIX ‘ BpEeMEHHR X

BeroH 150 200

[MuEOLEMEHTHBIA pacTBOP 100 160

KoMoBas riauHa 30 50

3arnHHH3HPOBAHN B FPYHT 20 30

4. TPEBOBAHHA O KOHCTPYHPOBAHHIO
HECYIIHE CTEHHI

4.1(4.1). CreHnl coopyxeHut, ycTpanpaeMble cnoco60M «cTeHa B
TPYHTE®, AOJKHL pacnonarartbcs OT CYLIECTBVIOUMX 3AAHHH HAK COOPY-
KEeHHN Ha PACCTORHHH, PABHOM:

B B
. _— 0 166
npH <21> . (166)
B Pr
— > 2 H 45° — — | 167
npu T >2 1> Hig 0 (167)

rie 8 — IAHHA 3aXBATKH, T. e, NJHHA ONHOBPEMEHHO GeTOHHpyeMOro
y4acTKa MOHOJHMTHOW CTEHbBl HJH OAHOBPEMEHHO MOHTHPYEMOTO Y4YacCT-
Ka COOpPHOH CTEeHM;

H — ray6uHa TpaHumeu;

(p1 — PacyeTHOE 3HaY€HHe yIJa BHYTPEHHero TpexHs rpynra. llpu pasno-
PONHBIX HANAACTOBAHUAX TIPYHTA IPHHUMAGTCH CpeJHEB3BEIMEHHOEe 3HA-
YyeHue @l.

4.2, IlpuBonumele GopMyns A8 ONpeleNeHHsT pPaCcCTOSHHM, Ha KO-
TOPLIX BO3MOXHO OTPLIBATh TpaHIleuw BOJH3H CYUWIECTBYIOWIHUX 3MaHHM
HJIN COOPYXKEHHH, RalOTCA KaK OPHEHTHDPOBOUHBIE, NO3BOASIOUINE BLHIGDATH
JIMHY 3aXBaTKH B B 3aBHCHMOCTH OoT TpefyeMOro pacCTOSIHHA NO IPO-
eKTY.

PacCTosIHHE OT CTEHBI CTPOSIIErocss MOA3EMHOr0 COOPYIKEHHH X0 CY-
({ECTBYIOUIETO 3NaHUA NPU YCJAOBHH, YTO Oyner obecrneueHa YCTONYHBOCTD
QyHNaMeHTa 3JaHHsi H CTEHOK TPaHIUEH, 3aNOJIHEHHLIX I'JIHHHCTLIM pac-
TBODOM, 3aBHCHT OT 1€JOro psina ¢akTopoB, OCHOBHLIMH H3 KOTOPHIX
ABJASIOTCA: THAPOreosJOryuecKiie ycJjoBus CTPOHTENLCTBA, HAANYHEe HArpy-
30K Ha MOBEDPXHOCTH IPYHTA, pa3Mepnl TPaHIUeH, JJIHHA 3aXBATKH, Kaye-
CTBO INIHHHCTOrG DacTBOPa M NPHHATHIH Croco® MNPOM3BOACTBA pabor.

OnulT CTPOHTEJALCTBA 34 PybOexxOM H Y HAC MOKAas3aJ, YTO BO3MOXHO
YCTPaHBATh CTEHH!I [IOJ3EMHLIX COOpDYXKEHHI cnocoBov «CTeHAa B rpPyHTE»
BOJIH3H CYWECTBYROUIHX 3ZaHHI Ha paccroanuu 1,0—2 M. Haanyupe Ha-
rPY3KH Ha MOBEPXHOCTH TPYHTa BOJH3H TPaHUIeH TpebyeT €e yuera NPH
pacyere YCTOHYHBOCTH CTEHOK TPAHIUEH.

IlpH CTpOHTEAbLCTBE NON3EMHALIX COODYMXEHHIT HJH OrpaX[alolHX
CTEH KOTVIOBAHOB BOJIM3M CYWIECTBYIOUIMX 3AaHHH B 3aBHUCHMOCTH OT
NPHHATOrO B NPOEKTE DACCTOSHHH OT TPAHLIEH IO PYHAAMeHTa 3XaHHA,
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caeAyeT NPHHHMaTbhb MHHHMAJLHYIO IAJHHY 3aXBAaTKH, YBENHYHBATDL NJOT-
HOCTb FJHHMCTOIO PacTBOpPa H PasHOCTb YPOBHEH PacTBOpAa H IPYHTOBHIX
Bofl. «CTeHy B rpyHTe» CleAVeT YCTPAUBATb B <«IHAXMATHOM IIOPRIKE»
(OTPHIBKY H 3anOJHeHHe TpaHIIeH OETOHOM CJedyeT BECTH uyepe3 OAHY
3axBaTKy). KpoMe TOro, B HEKOTODHX CAYyY9asX NPHMEHSETCH XKeCTKasd
apMaTypa H3 ABYTaBpPOBHIX §aJIOK, BHICOTA KOTOPLIX XOJKHA ObIThL paB-
Ha INHPHHe TpaHIUeH. BajxkH, ycTaHaBJHBaeMble B TPaHIIEIO, CO3AAIOT
ONOPHLIE CTOHKH, VIEDIKHBAIOIHE €€ CTEHKH.

o/

) 5
F._
NG P9, P D
/® _ | Puc. 22(1). KOHCTPYKTHBHbIe
i J CXeMHW CTEH MNMOA3IEMHHIX (INIDHA-
COSLIN (

MOYroabHbLIX B NJA2HE) COODY-
f

MeHHA
d]
U I.

@ — KOHCOJbHAA cTeHa: 6 H
8 — CTEHb! C OHHO- H MHOTO-

'lng APYCHBLIM KDenJeHHeM paclop-
KaMH, 2 K 0 — CTeHhI C OLHO-
\ H MHOTOSSPYCHEIM KpenJeHHEeM

aHxepaMH; I— cTeHa; 2 — pac-
nopka; J-— aHkep:; 4 — ypo-

>\ BeHb 3eMJH

B naneneiinmieM, Korfa cTeHbl NOA3E€MHBLIX COOPYXKEHHA BO3BeJEHbLl H
IPOH3BOAHUTCS BbieMKa TIDPYHTAa BHYTPH OrpaxKACHHWs 3a CTEHKOH, HX
YCTOHUHBOCTb OfecleuHBaercst 3a CYeT OOIEH3BECTHLIX KOHCTPYKTHBHBIX
pewreHHA (pacrnopKH, aHKEpH H AP.).

4.3(4.2). KoHCTPYKTHBHBIE CXEMb! CTEH NMOA3EMHBIX COOPYXKEeHHH BhI-
OHpaIOTCH B 3ABHCHMOCTH OT Pa3MepPoOB COOPYXKEHHUH, MX KOHOHrypauus
B NJaHe, Xapakrepa H BeJHYHH paCUeTHBIX HArpy3okK, FeOJIOrHUeCKHX M
FHAPOreoJOrHYeCKHX YCJAOBHH INIOWAAKH CTPOHUTENAbCTBA U APYrux ¢ak-
TOpoB. KOHCTPYKTHBHbIE CXeMBl CTEH NPAMOYIOJbHBLIX B NJaHE MOA3EM-
HbIX COOpYXeHHI NMpuBeAeHbl HA pHC. 22(1).

4.4(4.3). B cayuae, ecad yCTOHYHBOCTbD CTEH COOPYKEHUs He 0Gecne-
YHBRETCA 3aJEJKOH HX B TPyHT, ROJKHBI NPHMEHATHCS PacCOOpPHbIe HJIH
aHKepHbI€ KOHCTPYKIHH.

fipu paccTrossHMH MeXAy napajJiaeJbHbIMH HeCYIHMH CTEHaAaMH nof-
3EMHBIX COOPYXEHHH M0 15 M YCTOHUHBOCTb CTeH J0JKHa 00ecneyuBaTh-
Cd, KaKk NnpaBHJ0, NPHMEHEeHHEM PACNOPHBIX KOHCTPYKIHI, yCTaHaBAHBAE-
MBIX MEXAY CTE€HAMH, HJH KOHCTPYKIUHH NOCTOAHHBIX MEMXJY3TaxKHbIX
NePeKPLITHN.

B cayuae orpaxjaeHHsi HECYLIHMH CTEHaMH KOTJAOBaHOB Goabuux
pa3MepoB, NMPH KOTOPLIX 3aTPYAHHTENbHA YCTAHOBKA PACIOPHBIX KOHCT-
PYKUHIA, Oasi oGecneyeHHs] YCTOHYHBOCTH CTEH CAEAYyeT NPEAYyCMATPHBATH
COOTBETCTBYIOL[HE AHKEPhI.

4.5. Pa3Mepn! 3aray6JeHHLIX IOMEUIeHHA, OTMeTKa MX noJa (ZHHIA),
PacnoJIOXKEHHe NEePEropoaOK H NPOMEXYTOUHLIX NEPEKPBITHA JOMXKHH
NPHHHMATLCA B COOTBETCTBHH C 3aflaHHeM Ha NPOEKTHDOBAaHHe.
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YCcTORYHBOCTL HECYIIHX CTeH obecneyupaercss NpHMEHEHHEM Dacnop-
HHIX KOHCTPYKIHH, XKele300eTOHHBX NOsICOB H aHkepoB. [IpHmeHeHHe xKe-
JIe300eTOHHEIX NOSICOB BO3MOXKHO NPH KPYIJIOH B NJlaHe (popme INOA3EM-
HOro coopyxeHus (pHuc. 23).

4.6. Ilon3emMHbIe COOpPYXEHHs, yCTpaHBaeMble CHOCOOOM «CTeHa B
IPYHTE» M COCTOSLIHE U3 MapaleJbHHX CTEHOK, MOTYT OLITb B BHJE:

CBOOOXHOCTOSIIIIMX CTEHOK ¢ 3aJeJJKOH HHXHEA 4YacTH CTEHKH B
IpyHTe [KOHCOJIbHBIE CTeHKH, cM. puc. 22,a (1)];

a

72777200 7

Puc. 23. ¥Ycrpoficteo xejezoberToH-
HBIX pPacnopHbIX NOSCOB

a, 6, 8, 2-— NOCNeLOBATENBROCTD NPO-

u3Boacrea pabor; ! — xene3obeToH-

Hble mofAcCa; 2 — AHHILE COOPYXKEHHHA,
3 — cTeHa B TPYHTE

CTEHOK C 3aJleJIKOH HUXXHEH JacTH B IPYHTE M PAacnopxkod cBepXy
(cM. pHC. 22, 6);

CTEHOK ¢ MHOTOSIPYCHHIM KpeIJICHHEM HX paclnopKaMH IO BHCOTE C
3a/leJIKOR HHXKHEH 4YacTH CTeHn B rpyHre [cm. pHc. 22,8 (1)];

CTEHOK ¢ KpenJeHueM B Bepxiell yacTH aHKepaMH C 3a/eJIKOH HHX-
HeHl YacTH CTeHHl B rpyHTe [cM, pHc. 22,2 (1)];

CTEHOK C MHOTOSIPYCHHIM KpelJeHneM aHKepaMH C 3aJeJIKOH HHIKHeH
YacTH CTEHHI B 'PYyHTE [cM. pHc. 22, @ (1)].

4.7. Kondurypaus coopyXKeHHd B IUJIaHe OnpeaeasieTcl ero Ha3Ha
geuneM. [lapansenvHbie cTeHbl (OOBIYHO NMPSMOJIHHEHHbIE) NPHMEHSIOTCH
MPH BO3BEJEHHH TPAHCMOPTHBIX TOHHeJEH, MOA3eMHbLIX TrapaxXeH mnojx
YAHHAMH H 6yJbBapaMH H ZPYTHX COOPYKEHHH, rle HeOOGXOAHMB COOpY-
MEHHs NPSIMOYTOJIbHEIE B IJIZHE.

HacocHble CTaHUMHM Da3jIHYHOTO HA3HAUEHHS, KAaK NPaBHJO, NpOeK-
THPYIOTCSl KPYIJIOTO OYepPTaHHA B IJaHe.

OTH COODYIKEHHS CJEAYET BLINOJHATbD B BHAE CTEHOK ¢ 3anenxofl
HH)KHEH YacCTH B FPYHTE C OJHOSIPYCHBIM HJIH MHOTOSIDYCHHM KDelJIeHueM
B BEDXHEH YacTH B BHJE XKeJe300eTOHHBIX mosicoB (cM. pue. 23).

4.8. CTeHBl COOPYI)KEHHH HJIH OTPaxKAAoOIIHe XOTJOBAaHH, HMEIOIHE
KPHBOJIHHEHHYIO KOHQHIypauHio HaH (OpMY MHOIOYroJbHHKA, KaK mpa-
BHJIO, YCTDANBAIOTCA C 3aJ€JIKOH HHXKHEH YacTH CTeHbl B TPYHT H OJHO-
ADYCHBIM HJIH MHOTOSIDYCHBIM KpemJieHHeM CTeH MO BHLICOTE aHKepaMH.

Paccrosnns MeXay pacnopkaMi HAH aHKEPaMH IO BHICOTE H MO
FOPH3OHTANH ONPEAEIAIOTCA PAaCYeTOM.
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4.9(4.4). I'ny6una 3anoxenua (Bncota) H cTeH B rpyHTe [pnc.
24(2)] Ha3HayaeTcs HMCXOAH M3 THAPOrEOJOTHYECKHX YCJAQGBHH CTROHU-
TeNIbHOH NJIOWANKH, MPHHATONX KOHCTPYKIHH CTeH, TEXHONOTMHH IIPOU3BOJ -
CTBA PA0OT MO HX BO3BEAEHHIO C YYETOM TEXHHKO-IKOHOMHYECKOrO CPaB-
HEHHSI BO3MOXHBIX BAPHAHTOB.

a
/ (’ J/ @ Puc. 24(2). KOHCTPYKTHBHLIE CcXEeMHB
“_;; ’ " ? ) NOR3EMHKX COOpYyMEHHNA
T ’ ‘ Y78 ¢/ f a — rnyGHHa 3aNoXeHHs creHnl (H)
Py ’ P ‘. A NPHHATA TO PACYSTHBIM JAHHBLIM B
N ¢ ’ | Q; 33aBHCHMOCTH OT TAYOHHBI 3aJI0XEeHHS
* ' 05 ﬁ““‘,s BOJAOYIOPHOro CJOSt rpyura; 6 — ray-
B swove; T / ¢ GuHa 3ano0XeHHs credn (/) npuus-
. ' 2 B / /) Ta TOJBKO II0 pacyeTBLM HaHHBIM,
: 'H; w H, —ray6ssa NoaseMHOTO COOpPYyXKe-
2% g HHA; | — ypoBeHb 3eMJH, 2 — CTeHL

COOPY¥eHHA; J— aHume: 4 -— BONO-
HOCHBIA cyiofi rpyHTa; § — BOAOYNOD-
Heift CJOM rpyHTa

\)
\
N

&)

4.10. Ilpn npoekTHPOBaHHY IAYOHHEI 33aJ0KEHHS CTEHL B TPYHTE
B 3aBHCHMOCTH OT I'HAPOre0JIOrHUECKHX YCJOBHHA CTPOHTEILHOHA NJIOIAAKH
HeoOX0AHMO paccMaTpPHBATL ABa CAy4as:

I. IIpu pacnonoXeHHH MOA3EMHOr0 COOPYXKEHHA B BOJOHACHILIEHHbBIX
H CYXHX rpyHTax, rayOuHa 3anoxesus crennl H [(puc. 24, 6 (2)] onpe-
LSIAeTC O CTATHYECKOMY pacyeTy KOHCTPYKUHMH IIOA3eMHOr0 COOpY-

XKEeHHH,
2. Ilpn pacnonoxeHHH NOJ3EMHOr0 COOPYXKeHHsT B BOJXOHACHII{EHHBIX

TPYHTAX K OAM3KOM PACNOJOXKEHHH BONOYNOPHOrO Ci0g TIPyHTA
fpuc. 24,a (2)] rayb6HHa 3a2J0KEHHSA CTEHH OUPEeAeNsieTCA CTaTHYe-
CKHM pPacyeTOM KOHCTPYKIHH C YCJOBHEM BO3MOXHOCTH ee 3aIeJKH B
BONOYNODHBIH CJIOH IpyHTa ¢ LeAbo ofecnedyeHHs npoMspoiacTBa pabor
no pa3paboTKe IPyHTA B COOPYKeHHUH Oe3 NpUMeHeHHA BOMOOT/AHBA HJIH
BOAONOHIKEHHS. 1lpn 3arnybiaeHHH HH32 CTeHH B BOAOYNODHHH TIPYHT

PEKOMEHAYETCH IPHHHMATh BEJIHUYHHY 384 eJKH:

B CKaJbHEIX FpyHTax — 0,56—1 M;
B IVIOTHBIX rapHax, mepreje — 0,5—1 Mm;
B CYr'IHHKAaX NJAaCTHYHHIX — 1—1,0 M.

4.11(4.5). JuHuma noA3eMHbLIX COOPYIKEHHH, CTEHH! KOTOPHIX YCTpaH-
BAIOTCA CNoCOOOM «CTEHA B TPYHTE®, ROJKHLI BHINOJAHATLCA AHAJOTHYHO
AHHUIAM ONYCKHbLIX KOMOALEB, PYKOBOACTBYSACH HPH 3TOM TpeGOBaHHAMH
«UHCTPYKUHMN MO NMPOEKTUPOBAHMIO OMYCKHBLIX KOJAOALEB, NOrpyXaemhbix

B THKCOTPONHOKM pyOanikes,
4.12. CteHhl nox3eMHBIX COOPYXEHHH, YyCTpaUBaeMule CIOCOOOM

«CTE€Ha B TPYHTE», NOJIKHBI, KAK NPABHJO, 3a1€/bIBaThCA B BOAOYNOPHLIN
CJAOH rpyHra. B 3tom cayvae npu pacuere AHHIUA He YYHTHIBAIOTCA CHJILI
FHAPOCTATHYECKOI'0 JaBJAECHHSA I'PYHTOBbLIX BOX, HO HOJKEH OnlTh BRINOJ-
HeH ILIacCTOBLIA NPeHaXX C NePHOAHYECKOH OTKAYKOH BOJXbI.

Ecnu ctedn B rpyHTe He ROBOAATCH NO BOAOYNOPA, NIA YyAEPXKAHUA
COOPY>XEHHS OT BCIJLITHA PEKOMEHIYyeTCs NPOEKTHPOBAThL AHHIIE C aH-

KCPOBKOR BEPTHKAJbHBIMH aHKEPaMH.
4.13. Inuila nOA3EeMHHIX COOPYXKEHHM BHIMOJHAEMHX CNOCOOOM

«CT€HA B IPYHTEC» CACAYET, KaK INIpaBHIIO, BHINTONAHATE MOHOJIHTHBIMH, 2KC-
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Ne300eTOHHLEIMHY C IIpeABAPHTEJIbLHLIM BHIPABHHBAHHEM JHA KOTJOBAaHa H
YCTPOHCTBOM JIPEHAMKHOro CJOS.

B MOHOJIMTHOM XKene300eTOHHOM AHHUIE PEKOMEeHAYyeTCA NMpexycMar-
PHBATb «CTAaKaHH» JOJs1 YyCTAHOBKH KOJOHH M apMaTYPHLIE BHINYCKH HJIH
3aKJAaqHble HETAaNH IS KPEMJIeHHs] BHYTPEHHHX Neperopomok.

JAaa c6opa u yjlaneHHs C¢JAyuafdHoO NPOHHKAWOIHUX BOA B AHHUIAX
MOK3EMHBIX COOPYKEHHHA CleayeT yCTPaHBaThb OAHH HJAH HECKOJNBLKO MpH-
aMKOB. [loBepxHocTH mosa cleyeT NMpHAABaTb HEKOTOPHIA YVKJIOH B CTO-
POHY NPHAMKOB.

4,14(4.6). TonmuHa HECYUIHX MOHOJMTHBIX CTE€H NOJKHA oOfmpene-
AATbCst pacuerom. JIpy sTOM nonxkHa yuyHTHBATLCS MIMpHHA palbouero
oprana o60pyAOBAaHUA, NPHMEHSEMOro AJA YCTPOMCTBA TpaHINEH.

4.15. TomuuHy HeCyMIMX MCHOJHTHBIX CTEH CNEJYeT ONpeessTh pac-
YeTOM B 3aBHCHMOCTH OT TpeOyeMOH NPOYHOCTH H NPHHATOH KOHCTPYK-
IiHH, ofecrieyuBaloen NX yCTOHYHBOCTD.

B 3aBiucHMOCTH OT mpHMeHAeMOro 3eMJepORHOro O0ODYAOBAHHA TOJ-
IIHHA HeCyUI¥X MOHOJIHTHBIX CTeH MOXeT OnlThb npHHsATa: 40: 60; 80 n
100 cm.

4.16(4.7). B npoexte AOMKHA NPEeAYCMATPHBATHCA BO3IMOXKHOCTD
YCTPOHCTBA MOHOJUTHBLIX CTEH OTJEeNbHLIMH 3aXBaTKaMH nJauHofi or 3 no
6 M. JlnHHa 3aXBartOK HA3HAWAETCH H3 YCAOBHA HeOOGXOAMMOCTH obecne-
YeHHA YCTOWYHBOCTH CTEH TPaHIIed H COGMOAEHHS CPOKOB NPOAOAIKH-
TeJibHOCTH OertonMpoBanHd. Mexay 3axBaTkaM¥ JHOJKHA nperyCMaTpH-
BATbCA YCTAHOBKA OTrpAHHUYHTENEH, ¢ MOMOIULIO KOTOPHLIX (GOPMHPYIOTCH
paboune BEpTHKAIbHbIE CTHIKH (1IBB) GETOHHPOBAHNS,

4.17. Ilpu ycTpo#iCTBe CcTeH BOJH3H CYUIECTBYIOIIHX 3JXAHHE JJMHHA
3aXBAaTKH MOMXKET ObLITb NPHHATA MeHee 3 M H JOMKHA ONPeReNATHCH MO
bopmyJiaM, nDHBEJEHHBIM B 1. 4.1,

[Ipn onpenefeHum ANHHLI 3aXBATKH HEOOXOAUMO YYHTHIBATH, UTO
npH HeboJpILIOH AJKHEe 3axBaTKH obecneyuBaercs:

OBICTPBIA TeMIT OETOHHPOBAHHSA 3aXBATKH HJH TAMMOHAX COOPHMX
3JIEMEHTOB CTeHH (32 CPOK, DABHBIH OZHOMY-RBYM CDOKaM CXBaTbIBaHHS
HeMeHTa);

COoKpalleHHe o0beMa TJIMHHUCTOH cycneH3uu, HeoOxomumoll anst oOT-
puIBKH TpaHieH. IlpH wWasnaveHnum AJMHE 3aXBaATKY, YYHTHBAs TIyOHHY
TPaHIUEeH, caefyeT BHIGHpaTh ee o6beMoM He Oogee 50-—60 M3,

4.18(4.8). Orpanuuutean Mex 1y 3aXBaTKaMHM JOJIKHBI, KaK NPABUJIO,
nPefyCcMaTPHBATLCA H3RJEKAEeMBIMH, HHBeHTapHbiMH. KOHCTpPYKUHA oOrpa-
HUYHTEeNeH AOJIKHA HCKJIIOYaTh BO3MOMHOCTL NONAaNaHHs GeTOHHOM CMeCH
H3 OIHOH 3aXBATKH B JAPYryio n obecneuuBaTh JOCTATOYHYIO BOAOHENPO-
HUIAEMOCTb PAOOYHX CTHIKOB GeTOHHPOBAHHS.

4.19(4.9). CThikM CTEeH B MecTax COeIHHEHHs] CMeXXHbIX 3aXBATOK
HOJKHLL YCTPAHBATHCH CHACAYIOMHX KOHCTPYKIUHA:

a) B BHIE KPHBOJHHEHHOTO COMPSIKEHHS, NOCTUraeMoro Npu NOMOUIH
HHBEGHTApHOH TPYOb!, yCTaHABAHBaeMOH# NPpH GeTOHHPOBAHHH npeAbiAyLieH
3aXBAaTKH ¥ H3BJEKaeMoH nepen GeTOHHpOBaHHeM cheaywouief cMexHON
3axBarkd. Ilpumengercd npy rayb6uHe 3ajoXeHus CcteH H <18 m;

6) B BHJe BHOPOHAOHBHOH cBaH, YCTPAHBACMOK ¢ MOMOMIblo HHBEH-
TAPHOW TPYObI, M3BIAEKAeMOH nocje OGeTOHMPOBAHHA H CXBATLIBAHUA Ge-
TOHa ABYX coceXHHX 3axBartok, [Toaocrts, 06pasyeman noche H3IBJACHEHHS
HHBECHTAPHOU TPYOHI, 3anonusercs GeTOHHOM CMeChblo, YIOXKEHHOH BHOPO-
HaOuBHbIM MeToaOM. IlpumeHsiercs npu rayOGuHe 3aJ0KEHHS CTEH
H=>18 m;

B) B BHAE NJOCKOH MeTaanuyeckom auadparmbl, npusapeHHoli x ap-
MAaTYpHOMY Kapkacy, B TOpHE KOTOPOro NpHBapHBAOTCH ABA LIBEJIEpa,
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ofpa3yioiniHe BepTHKAJbHbIE

NI HanpasadAOLnine, TMnpeaHasHa-
YeHHble AN YCTAHOBKH CJje-
AYIOUIEr0 ApMATYPHOrO Kap-
kaca [puc. 25(3)]. Ilpume-
HAeTCA NPpH raybuHe 3anoxe-
HHA cTeH H <25 wm.
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TV RIIRY KOHCTPYKUHIO OrpaHHyM-
p TeJeH MeXAY 3aXBaTKaMH
0 CJAELYeT NMPOBEPATh 10 NPOY-
e . 4
|/

' .."““ HOCTH H YCTOMYHBOCTH HA AaB-

3

" “ JeHHEe CBeXeyJOoXeHHONn Oe-
\Q\\ TOHHOA CMeCH B COOTBRETCT-
\ \ BUH C TpeOOBaHHSIMH TIJaBH
jk O\ b CHull no npoussoacTsy H

m )
%‘* npueMke pabor no Bo3sele-

$) 3 HHIO OeTOHHHIX H XeJge3o0e-
TOHHLIX KOHCTPYKUUA H3 MO-

Puc. 25(3). PaGouynft crTeKk GeTOHRPOBAHHS HOJIMTHOro Xene3o6eroHa.
MOHOJHTHOR CTEHM 4.20. Ilpi 6eToOHHDPOBAHHH

a — 3afeToHHpOBaHHad fepBasgs 3axBaTKa: 3axsarkiu MerosioM BIIT mox

6 — 3a6eTOHHPOBAHHbBIE COCEAHHEe 3aXBaTKH: TJAMHHCTOH CYCNEeH3HeH C INpH-
! — MetannHyeckass JnauHadparma; 2 — uiBeJ- MeHdeHueM JUTOro HeToHa He-

JAiep; 3 — YroJqiok; 4 — apMaTypHBl Kapkac 00Xx0/11Ma YCTAHOBEA OIpAHH-

YUTEJICH, obecrneydBaoIIuNX
yaep:kaHHe OeTOHHOH CMeCH H NPHAJIOIIHX TOPUY 3aXBAaTKH HeoOXO[H-
MYI0O QOpPMY AJA YCTPOICTBA NPHHSITOTO CTHIKA.

Haunbosiee npoCTHIM OrpaHHuHTENeM SBJAAETCS HHBEHTApHAR MeTaJ-
JHgeckass TpyOa, ycraHaBJHBaeMas HA rpaHulle 3aXBaTKH, KOTOpas nocJe
CXBAaTHIBAHHA OE€TOHA H3BJeKaeTcsd W3 TpaHuen. Ha Ttopue 3axsaTku obpa-
3yeTCs NMOJYUHJHHAPHUECKAA NOBEPXHOCTh, K KOTOPOH NPHMLIKaeT TOpel
cJenyiollero ydactka credbl. IlosyyaeTrcss cTbIK, HMeWOWHA GOPMYy noJy-
nuaugapa. [IpH TakoM cThlke 3aXBaTKH MeXAy coboil He COERUHSIOTCH
H B NPpAMOJIHHEHHBIX CTEHKAX KaxJas 3axBatka paboTaerT Kak OTHeJib-
HOCTOSIIlAAl NaHeJb.

HuBenTapubie TpyObl cjenyer NPHMEHATh NPH OTPLIBKE CHJOUIHOA
TpaHmen rayouuod no 18 M. Ilpu 6oabmux ray6unax (no 30 m) mera-
AHYecKyio TpyOy cJlelyeT HCNONL30OBATh KaK OIPAaHHUHTENb NPH YCJAOBHH
YCTPOHACTBA CTEHB! B LIAXMATHOM NOPAAKE.

JJs1s TOro 4ro0n! HCKAXYHKTL Nonajganue GeTOHHOM CMeCH B COCENHIONI
3aXBaTKYy B CJy3ae HENJOTHOTO CONMPHKACAHHS CTEHOK TPYObl C TPYHTOM,
BAOAbL TPYOLl B MeCTaX CONPHKACAHHS C FPYHTOBHLIMH CT€HKaMH TPaHIIEH
cjelyeT NMPHBAPHBATL YI'OJKH, NOJKH KOTOPbIX BPe3aloTCs B FPYHT H CO3-
AZIOT MJNOTHOE CONpPAXKEHHE C HHM.

4.21. ITpu raybusax tpanmen a0 30 M MOXKeET NPHMEHATHLCA Orpa-
HHYHTEJb B BHIE METAJNJIHYECKOro JHCTA, NPHBAPEHHOIQ K TOPIY apma-
TypHoro Kapxkaca Ilocse onyckanus apMaTypHOro Kapkaca B TPaHUIEIO
Ha rpaHHLe 3aXBAaTKH 00pa3yercs TOpLEBAas MeTaJJIHdecKas CTeHKa, Chy-
)algass orpaHdyuTeseM. Ha topue caeayiouiero apMokapkaca HMeEIOTCH
VTONKH, KOTOpble BXOJAAT B ClelHaJbHble Ma3b!, yCTPaHBaeMble H3 IIBEJ-
JepOB, NPHBaPEHHLIX K TOPUY npeanavulero xkapkaca [cMm. pHc. 24(3)].

4.22. IlpH nPOEKTHPOBAHHH KaXAOIO KOHKPETHOro O0BeKTa, KOHCT-
PVKIHA CTHIKA MeXJYy 3aXBATKAMH AOJXHA peluaTtbCcsd HHAWBHAYAJNbHO C
YUeTOM MOJNyYEeHHS BOAOHENPOHHLAEMOrO CTbhiKa MEXAY 3aXBaTKaAMH,
NIPOCTOr0 B H3rOTOBJEHHH H Tpebymooulero MHHHMAaJbHHIX Tpyno3aTtpar.
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4.23. Ilomumo npuBefeHHbX B MHCTPYKUHH MOrYyT ObiTh PEKOMEHRO-
Balbl CJAERYIOUIHE KOHCTPYKIUHH CTHIKOB:

ANs NPSAMOJHHEHHLIX CTEHOK — 3aMeHa apMOKapKacos Ha ABYTABDHI,
HMEOWKX BLICO1Yy, PaBHYX IUMpHHe TpaHweH. [IByTaBpwm ycTaHaBJHBaA-
I0TCA B TpaHuwel Ha paccTosiiuu 1—1,5 M apyr ot Apyra, no pacuery
HH3 HX 33/aBJaHBAETCH B I'PYHT H NPOCTPAHCTBO MEX/AY HHMH 3amnoJHaer-
csi 6eroHOM, ykJaaabiBaeMuM Meroaom BIIT mox rauHucrofi cycneHsmef;

A8 KPHUBOJHMHEHHBIX CTEHOK — eC/IX MO PaCyeTy IIapHUPHBIE CTHIKH
He MOryTr OblTb npHMEHeHH H Heob6XxolHMOo 00eCcneydTb paBHONPOYHEIE
CTeHbl B CTblKax, cJedyeT NPHHMMATh KOHCTPYKUHIO CTHIKA, B KOTOPOM
apMaTypa BJOJb CTE€Hbl B TFOPH30HTAJbHOM HamnpaBJeHHH HelpephiBHA.

4.24. Kak npuMep, npHBOASATCA Pe3yJbTaThl pacyera OrpaHHUHTEJI,
M3rOTOBJIEHHOTO H3 CTaJbHOH TPyOsl HapyXHbIM JHamerpoM 630 MM ¢
TOJUIHHOH CTeHKH 10 MM. MoOMeHT COnpoOTHBJIEHHSI TakoH TPYOH
28 000 cm®, a ponyckaembli H3rubaroiiufi MOMeHT npH R=2700 xrc/cm?
paBeH 76 TC-M.

Taxkag Tpy6a mMoOxKeT OBITb HCIIOJIb3OBAHA:

[Ipn ray6use H=10 M — npu cKOpocTH GETOHHPOBAHHA MO BHCOTE
TPaHLIeH v <5 M/u;

H=125 M — npu cKOpOCTH GeTOHHPOBaHHA U<I2,25 M/u;
H=15 wm » » » v<<1,3 M/u;
H=20 wm » » » v<0,9 M/u.

Hcxonst 13 onTHMAanbHOA CKOPOCTH OETOHIIPOBAHHA IO BHICOTE TPaH-
werd B 1,1—1,3 M/4 npuMeHeHHe TAKOro OrpaHMuHTE]s PaliHOHAJbHO IIPH
raybnHax He 6oJiee 15—18 m.

4.25(4.10). ConpsxeHus (npHMbIKAaHHA AHHL(A, Neperopoaok, GaJjokK
M NEPEeKPLITHH) ¢ MOHOJHTHBIMM CTEHAMH CJAEeAyeT npeAycMaTpHUBaTh B
BHJ€ CBOOONHO ONMHPAOUBIHXCA KOHCTPYKUHH, YTO JNOCTHraeTrcs MpH HOMO-
iU obpa3oBanus WTpad B OeTOHHPYEeMOH CTeHe, AHOO B BHJAE MXKECTKHX
COeJIHHEHHMA.

JAas obpasopaHus wrpabd poaxkHa ObiTh NPpeAYCMOTpeHAa 3akJanKa
NeperdHHbLIX KOpOOOB, H3BJEKaeMbIX NOCJE BbIEMKH IPyHTa H3 noOj3eM-
HOr0 COOpYIKEHHS.

JKecTKOE Ke cOoeAHHEHHEe 3JeMEHTOR MOA3EMHOT0 COOpYXKEHHg N0~
CTHTaeTCd MNpPpAd NOMOIUH CTAJbHBIX 3aKJAIAHbIX A€Tajiey HJIH BbIIYCKOB
APMATYPhLI, COELUHSIEMbIX C NOMOLULIO CBAaPKH [pHc. 26(4)].

ApMaTypHhie BBINIYCKR AOJKHBL BBLIMOJHATbCH M3 cTaanm Kiaacca A-L

4.26. /lna conpsixKeHHs AHKILA CO CTEHAMH COOPYXKeHHS, ycTpaHBae-
MOrO crmocoOOM «CTeHa B TPYHTE», B apMOKAPKAaCHl CTEHH! 3aKJa/blBaIOTCH
fepessiHHbIe KOpoOa, KOTOpHIE rocje pa3paboTKH IpyHTa B KOTJAOBAaHe
CHHMaKWTCsA, H B obpa3opasluiylocs wtpaby 3aBORHTCS apMaTypa AHHILA,
CTCDXKHH KOTOPOH MNMPHBApHBAlOTCHA K apMmatype creHbl, Kopoba mMoOryr
ObITb CIVIOIIHBIMK NO NEPUMETPY CTeHH HAK B BHIE OTAEJbHHX BCTABOK.

4.27. ConpsKeHHsi Neperopoaok, 6aJOK NePEeKPHTHA H APYrHX KOH-
CTPYKIHH C MOHOJHTHLIMH CTEHaMH B TPYHTe MOTYT BLINOJHATLCA C IIO-
MOHILIO NIPEXBAPHTENIbHO 3aJIOXKEeHHRX B apPMOKapKacel KOpoOOB HJH
YCTPONCTBA OTTHOOB apMaTyphbl, a TaKXe C NMOMOIIbLIO crelHaJJbHBIX 3a-
KJA3AAHBIX JleTajNeH, YCTAHABJHBAaEeMbIX B apMOKAapKacax g0 MX ONYyCKaHHSA
B TpaHmer. [Ipn ycraHOBke apMokapkaca B TPaHIUEK apMaTypHhe BH-
NYCKH HOJIXHBL! ObITb OTOTHYTH 3aNOAJMHIUO C KapKacOM H 3aKphiTH Je-
PEBAHHLIMH IIHTAaMH, KOTOPHE CHHMAIOTCS IOCJE BHEMKH IDYHTA H3 KOT-
JIOBAHaA.

4.28(4.11). ApmatypHbie Kapxkacel MOHOJHTHBIX creH [pHc. 27 (5)]
AOJIKHLI HMETb JJIHHY, PaBHYI0 raybHHe TpaHmeH, WWHPpHHY Ha 10—15 cm
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Puc. 26(4). KOHCTPYKIUMH cONPpAXeHM AHHIZA cO cTeHaMy

a — ¢Bo6oAHOe OMHpaHNe AHHUIA Ha CTEeHBl; § — KECTKAas 3ajeskKa ABKULA B CTEHN;
1 — apMaTypHbBI# KapKacC, 2 — gepeBaHHBII Kopo6; 3 — cTerKa TpaHumeH; 4 — IHH-
me; 5 — cTeéHa B rpyHre; § — orrubaemele BhINyCKka apMartypsl

- nol -7
T g ,_‘{ nol-7

Puc. 27(5). KOHCTPYKIHN APMATYPHMX KAapPKAacoB

a — Kapxac npaMoasHeliHbIX CTeH; 6 — KapKac CTeH XDHBOJNHHEHHOro OYepPTAHHH,
{ — apMaTypHBEIt Kapxac; 2 — HanpapASKOUIKe; J-— MeCTa YCTAHOBKH OeTOHOJHT-
HeiX TPpYO; 4 — CTeHKa TpPaHLIEeH
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MeéHee JAHMHM 3aXBATKH, A TOJMWMHHY HA [2—]1D CM MeHee UMIHPHHL)
TPAHIIEH,

PaccTosHUe MeXy apMATYPHBIMH CTepKHAMH B Kapkacax JIOJAXKHO
ObiTh He MeHee 1500 mMM; B apMaTypHBIX Kapkacax JOJXKHb ObITh Mpegy-
CMOTpPEHW MNpPOEMbl JJA NPONYCKAa OCTOHOJNHTHBLIX TPyO H OrpaHHYHTEJH,
QUKCHpYIOMKHE NMPOEKTHOE NOJOKEHHe apMAaTypHOro KapkKaca B TpaHuiee
ANl CO3JaHUA TpebyeMOH TONUWMUHBI 3AUWKUTHOIO GETOHHOIO CJ04.

4.29. ApMHpOBaHuue CTE€H B IpyHTe BLINOJHAETCA B COOTBETCTBHH
¢ raasod CHull no «Hopmam npoekTHpoBaHHs Ha GeTOHHBIE H KeJE30-
OCTOHHbLIE KOHCTPYKUHH» € Y4YeTOM CJAeRVIOHX OCQOEHHOCTEH:

aPMOKapKachl MOJMHBI BHINONHATHECA B BHAe OMOKOB, YROOHBIX ANnA
TPAHCNOPTHPOBAHHA, H3 KOTOPHX Ha CTPOHTENBHOH NJOLLAZKE MOHTHDPY-
I0OTCA KapKachl NPOEKTHBIX pa3MepoB Ha NOJIHYIO IVIYOHHY TpaHIUIEeH,

CMOHTHPOBAaHHBIH Kapkac J0JiKeH HMETh HalpapJ/sIioUlHe CcaJla3Ky
C ABYX CTOPOH. QUKCHpYIOIIHE 3alHUTHBIN CJOH 6eToHA H B BepXHeH Yac-
TH nonepeyHsie OaJik, Ha KOTOPHIX OH TNOABEWIHBAeTCss Ha ¢opuiaxre
10cJsle OIIYCKaHHA B TPaHUIEIo.

4.30. IlpoeMbl a7 yCTaHOBKM OeTOHOJHTHHX TPyO NOJXKHH INPOEK-
THPOBATHCS:

IIpH AJIMHEe 3aXBAaTKH A0 4 M — QHH B cepelHHEe KapKaca,

IpH JOJHHe 3aXBaTKH 4—06 M — nBa (npH pajguyce pacrekanus Oe-
TOHHOH CMeCH He MeHee 1,5 M).

JKeCcTKOCTh Kapkaca J0/1KKa ofecrneynsaTh ero nojbeM B BEPTHKA/b-
HOEe NOJIOXKEHHEe IO YCTAHOBKHM B TPAHILEW; B BepPpXHeA YacTH KapkKac
JNOJIAEH UMETb 3aXBATHl M [IOJ’heMa KpaHOM.

4.31(4.12). Ilpn npoeKTHpPOBaHNH CTeH M3 cOOPHLIX H cHOPHO-MOHO-
JHUTHLIX KeJNe300eTOHHBIX KOHCTPYKUKH pa3mepnl COOPHBIX S/1€MEHTOB
HOJIXXHBI HA3HAYATBCHA H3 YCAOBHH:

a) riayOuHbI 3a10XKEHHS CTEHb! B TPYHTE;

0) pesyabTaTOB pacyera Ha HArpy3kH, BOZHHKAWOUHE NPH H3rQTOBJE-
HMH, TPAHCTIOPTHPOBAHHUH, MOHTAXe H 3KCIJYaTaLMH;

B) BHAA NPHMEHAEMOro O0OpyAOBaHMsi s Pa3paboTKu TPaHUIEH;

r) rpy3onoabeMHOCTH MOHTAXKHbIX KPAHOB U TPAHCNOPTHHIX CPEACTB;

) MakCMMaJbHO AONYCTHMBLIX pasMepOB M3 YCAOBUH TEXHOMOTHH
H3roTOBNEHUS,

4.32. UneHenre KOHCTPYKUHU HA COOpHbLIE 3JeMEHTH BHINIOJHAETCH
B 3aBHCHMOCTH OT PacueTHOH cXeMhl. Kax npasuiao, ujneHeHHe Orpaxjaalo-
II{HX CTEH Ha COOpPHHWE 3JIEMEHTHI BLINOJHSETCH BEPTHKaJbHLIMH IUBaMH.

4.33. IlpuMeHerne cOOPHOro xene3obeTOHAa NpPyH CTPOUTEILCTBE CIO-
cOO0M «CTeHa B I'PyHTe» ZaeT CJelyloliie NPEHMYINecTBa:

10JIy4eHHEe BLICOKOTIO KauecTBa MOBEPXHOCTH OeTOHA CTEHBI, UTO Aaer
BO3MOXHOCTb H30€XaTb pabOThHl MmO IUTyYKaTypKe creH, 4To TpebyeTcs
IPH MOHOJIHTHOM 6eToHe,

yJyylleHHe CBOHCTB BOJAOHENPOHUIAEMOCTH CTEHHI;

BO3MOXHOCTb YCTPOHCTBA CTeH C BLICTYNAaMH H APYFOH HE€ NJIOCKOH
dopmul (B mpenesax WHPHHHI TPAHLUIEH), pPa3dMmeliaTh 3aKJaJHble XETaMH
B HYXHLIX MecCTax AJfl COeNHHEHHS CTCH C BHYTPEHHHMH KOHCTPYKLHAMH
NOJ3eMHOT0 NOMELIEHHS;

BO3MOXKHOCTb YMEHbLUICHHA TOJAUIHHL! CTEHH B NOA3EMHBIX COOpYXKe-
HUAX rJAyOHHOR X0 10—12 M, rie oHa MoxeT Onith B npelenax 15—30 oM.

4.34(4.13). C60pHble CTEHLI HOMIKHLI BHINOJHATHCH B BHAE MAHEJCH,
yCTaHaBJHBAEMBIX B TpaHUIelo.

Jonyckaemble THIIbI COOPHBIX CTEH H CTBIKOBBIX COEAMHEHHH NaHejed
npuBeAeHL HA [puc. 28 (6)].
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Puc. 28(8). Koucrpykuun cbop-
HBIX CTEeH

7 — KOHCTPYKUHA CTeH H3 TMNaHe-
aefi; 6 — KOHCTPYKIIUH CTEH THIA
«IMMAHEeAH-CTORKH»;, 8 — CTeHOBasR
naHensb: | — 3aKN1agHble AeTanH:
2 — BBIIIYCKa apMaTypul; J—MOH-
TaXHble mnerJaHd, 4 -— HHBEKUHOH-
Had Tpybka; 5 — cToflka; 6 — cTe-
HOBLIE naHeaH, 7 — nAaANTa AHHNLEG:
8 — TaMnioHaXHbifl Matepnasa; 9—
dopuraxra; [0 — aHkep

Puc. 29. NMaockne CTEHOBLE IMNaHeJaH

C npoeMaMu

Puc. 30. IlnockuHe cTeHoBHIe MNaHE H

6e3 npoemos

| — BLINYCKH apMaTypHl, 2 — MOHTaX-
Hble IeTJAH; J — 3aKNajHble IAETaJNH,;

4 — paboyassi apmartypa
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Puc. 31. Muorony¢ToTHbie Puc. 32. PeGpucThie cTeHOBBIE NAHEJH
CTEHOBLIC NMAaHeaAU H OnokH M3 HHX
{ — pebpucTas naHeab;, 2 — CreHoOBON
80K

4.35. C60pHbBE KOHCTPYKUHH CJAelyeT BBIIONHATb B BHAE CTEHOBHIX

naHejel HJIH CTeHOBHRIX OJIOKOB.

KOHCTDYKIIHH CTEHOBHIX NaHesel MOTYT ObiThb:

nnockuMi (puc. 29 1 30} ;

MHOrONyCTOTHLIMA (pHC. 31);

peGpucTeiMu (puc. 32).

[TaocKkue CTeHOBHE NaHeJIH MOTYT BHRINOJHATHCA € TOCTOSHHOA HJIH
nepeMeHHOR NO BLICOTE TOALIHHOM.

C uesbi0 YMEHbIIEHHS Beca naHesJed C/aeAyeT NPHMEHATh MHOrOMmyc-
TOTHble TTAHEeNH, B KOTOPHIX NycTOTHl 00Pas3oBaKbl NPH NOMOWH CNEUHRAJD-
HHX NYCTOTOOOpaszoBaTeJieH.

Pe6puctsie naHesH AONKHBI BRIONHATBHCA C ABYMA NPOAOJAbHHIMH
pe6paMH. B HEROTOPBHIX CJaydYasix BO3MOXKHO YCTPOWHCTBO BCTIOMOraTeNb-
HbIX NonepedHbiX peobep.

4.36. B cayuae, xorza mo pacyety TpebyeTcs ToJUMIHHA CTCH
ceoiite 700 MM, LeXecooGpa3sHo nPHMEHEHHE NYCTOTHBIX 00beMHBIX 6/10-
KOB, 06Pa30BaHHbLIX NMPH YKPYNHHTENLHOH cOOpKe ABYX PeOPHCTHIX IaHe-
neft (cMm. puc. 32). [Tanenn coeaunsiorcs Mexay co6ofi B 00beMHHR OJIOK
NpyH NMOMOINH CBapHBEIX pabouux CTLIKOB OO NOrpy»eHHs HX B TPaHUIElo.

4.37. KOHCTPYKIMH CTHIKOB MEXAY OTHAEJbHBIMH COODHBIMH 3JIEMEH-
TaMH CJeAyeT BHINOJHATH C yueToM ocofeHHOCTed npouapoactsa pador,
B YaCTHOCTH, BeJeHII MOHTAaXa naHesJefl nojx rAHHHCTOR CyCNeH3Her

i1l



QopMa CTHKOB N0JKHA O0ECneyHBaTh BO3MOXKHOCTbD pPazMeleHHS
fipucnocobJeHHH nas 0e3BLIBEDOYHOr0O MOHTAaXa CTEeHOBHX naHesel, a
TakXe BO3MOXKEOCTb HX CBAPKH ¥ 3afe/KH LUEMEHTHHM PacTBOPOM H/IH
6eTOHOM.

B 3aBHCHMOCTH OT NpPUHATOR PacyeTHOR CXeMbl COOPYyXeHHUs BO3-
MOXHO npiMeHeHde pafouero (pasHONPOYKOro CO CTEHOBHIMY NAaReNAMH)
HJIK Hepabouero CThIKA.

4.38. Tlpu xoHcTpyHpoBanuH pabouero ctThika (puc. 33) pabouasn
ApMATYDPA CTHIKYEMBIX NMaHeNeR NOMKHA COSRUHSITHCS PaBHOnpouHo, [lns
JTOrO CTBHIK BBLINOJIHSIETCSI OTKPHITHIM, KJHHOOOpasHniM. Paboyas apmary-
pa HapYXHOH H BHYTPEHHeHl CeTKH COEeQMHSIETCH C MOJOCOBONR HaKJaAKOH,
BHINOJIHEHHOH B BHAE 3akJ3AHOW yacTH naHedH. 3aknajsble 4acTy ABYX
CMeXXHBIX DaHeJded CTHIKYIOTCA MeXJAy COO0R HaKJIaJdKaMH.

Paboune CTHIKH 3a1eJHBAIOTCA H3HYTDH COODYKEHHA MO Mepe pas-
PaGoTKU IPYHTA.

4.39. B nHepabouHx (KOHCTPYKTHBHHIX) CThIKax {(pHC. 34) apmaTypy
He caellyer CTHIKOBaTh paBHONPOUHO. CoelHHeHHe TaKHX COOPHBIX 3Je-
MEHTOB HeoOXOAUMO NPOU3BOAUTH NMPH NOMOUIM WINOHOYHHIX KU NJIOCKUX
CTLIKOB C HAKJAIKAMH.

4.40. Jna obaeruends MOHTAaXKa CTEHOBLIX NaHesJeH JOJXKHB NpHMe-
HATLCA JKeCTKHEe Hanpapjasouine. HanpapasiouniHe BHNOAHAKOTCE ABYX
THIOB: CbeMHble (MHBEHTapHble) H He CbeMHble (NOCTOAHHbE).

CbemMHble HanmpapAsoIHe clAenyeT IPHMEHSTh NIPH CThIKaX OTKPLITOR
$HOpMBI, KOTAa MOJOCTb CTHIKA AOCTATOYHA ANS pPasMeUleHUs HafpaBis-
jowed. [TIpuMeHenne chbeMHBIX HANpaBJANIOUIHX NMO3BOJSIET Pe3KO COKpa-
THTh PacXod MeTanla.

ITocTosHHBIE HaAnmpapiAOUIHe AOMXKHLI NPUMEHATHCH NPH CTRIKAX €
MaJIoOH noJaocTbi0. Vx npumeHenne nNpHBOAHT K YBEJHUECHHIO pacxona Me-
TAJJ4, HO CHHXXAaeT TPYAOEeMKOCTb BLINOJHEHUA pabor.

CoeMHBle HanpapJfliHe BHOJHAIOTCA B BHAe wabhoHa moboro
CHMMETPHUYHOrQ CeYeHHS — HABYTABpa, yroJka Tpy6HW ¥ T. H. H cOeauHs-
I0OTCA CO COOPHBIM 3JEMeHTOM NPH nomouln (GHKCATOPOB-KOPOTHILEH.
dopMa QHKCATOPOB AOMKHA COOTBETCTBOBATh (¢opMe HanpasJRIOUIed.
Ceyenne HanpapJasiOlUEH NPHHHMAETCH TAKUM, 4TOOH OHa OeCnpensTCT-
BEHHO MOIJIAa BBOLHTHCA B (HKCATOPH ¥ 3AKpEIVIATHCA B IPOEKTHOM IO-
noxeduu (puc. 35).

[TocTosiHHBIE HANPABJAIOUIHE COCTOAT H3 1AGJOHA H (PUKCATOPOB X
BHINOJIHAIOTCA B BHUAe HakJaaHblX uacTed. OHH npHUBApDHBAIOTCA K 3a-
KJQAHbIM 4aCTAM MAHEJNH nepen €€ yCTAHOBKON B NMPOEKTHOE MOJOXKEHHE.
IIpu 3TOM (PHKCATOPH YCTAHABAHBAIOTCA Ha 3afHelt (110 HanpapJIeHHIO
MOHTAKa) IrPa”H MOHTHpPYeMOro 2/1eMeHTa, a WwabjoH—Ha nepenHey rpa-
HH (pHcC. 36).

4.41, ITanean HeoOxoANMO INpPOEKTHPOBATH MAKCHMAaJbHO BO3MOX-
HBlX pasMepoB IO UIHPHHE C LeJblo COKpauleHHsi YHCAA MIBOB, OJHAKO
Macca naHeNH, Kak NMPaBHJIO, He JO0NKHA npeBuwath 20 T.

[IupuHy naHeJaell peKoMeHJyeTCs HasHayath B npelenax 150—
350 cMm, romuuny —B npenenax 15—50 cm. Touauruua naHenen 6Hepercs
Ha 6—10 cM wmeHbIUe UIMPHHB! TPaHIUEH AN obJerdyesHs MOHTAXKA H
pacTeKaHHsl TaMIOHAXHOro pacTBopa.

ITanenn HO/XKHBI OTBeuaTbhb TpeOOBaHMAM pacyeTa Kak B CTaJHH
3KCIVIYAaTALlBU, TAK H B CTalHH BO3BeAeHHSs. Pacuer naHenew B CTaAHH
BO3Be/leHHSA NPOH3BOIHTCA HA YCHJHUS, BO3HHKAIOU[HE OT COOCTBEHHOTO
BeCa IIpH H3TOTOBJICHHH, TNOSbeMe& B TFOPH3OHTaJbHOM TIOJIOKEHHH 32
CTPONOBOYHLIE NETJH, IlepeBoae H3 TOPH3OHTAaNBHONO B BepTHKAaJALHOE
IONOXKEHHE, 8 TaKIKe NPH CKIaJAHPOBAHHH.

112



®

Puc. 33. KoHcTpykmug pabouero Puc. 34. Koucrpyxkuus nepabouero
CThiKa CTBIKR&
!/ — Topkper; 2 — pa6oyass apMaTypa: ! — TopKper; 2 — palovyas apMatypa,
J — apMaTypHbLIe CTepXHH, 44— 3a- 3 — 3aknaaHble netanu: 4 — apMaTyp-
KJAajHble fnerany; 5 — HakJaaJdKH Hble CTEPXHH,;, § — HAKJAAAKH
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Puc. 35. CpremMHaa (MHBEHTapliasa) HanpasJadwllias

! — HHBeHTapHasl HaNnpasJsiol(ass; 2 — HaKJajAHbIe JeTanH; J— apMaTypHHe
CTepXKIlH, 4 — 3aKJajHuHe Jeranay

Puc. 36. CraunoHapHas HanpaBafi0-

mas
I — cOopHBI! 3JeMeHT;, 2 — craliHo-
HapHbLe HaNPaBIASIOUIHE: § — TOJMIINHA <

cGopHoro 3/eMeHTa
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[Ipy HeoOXOMHMOCTH B MAHEJASX OCTABJAIOTCH OTBEPCTHA AAS yCTa-
HOBKH aHKEpOB.

4.42(4.14). C60pHO-MOHOJHTHHIE Xene300eTOHHLIe CTEHW NOJIKHb
NPOEKTHPOBATLCA B BepxHeH 4acTH (Ha BuIcOTY 10—12 M) H3 c6opHBIX
3JIeMeHTOB, 00pa3ylolUX CTeHhl MOA3EMHOr0 COOpPYIKEHHUS, a B HHXHefR
yacTH (40 pacnoJiOXeHHsi BOJOYNOPHOro CNOS TPYHTA) MOHOJHTHBLIMH,
npuyeM COOpHbIE 3JEMEHTHI HHXKHHM KOHLOM HOMXKHB OHITh 3ariaybjeHn
B MOHOJIHTHBIH GeTOH.

4.43. B HeKOTOPBIX CJAydasiX PEKOMEHAYeTCSl YCTPaHBaThb CTEHnl CO-
OPYKEHHH CMEIIaHHOH XOHCTPYKIMH. B BepxHed wyacTH, Ha TayOGuuy
NOA3EMHbIX IIOMEUIEHHH, yCTpPauBaTh CTeHH H3 COOPHBLIX naHesaed, a HUXe
JAHHIIZ2 JAO BOAOYNOPA -—— U3 MOHOJHTHOI'O TOILero OeToHa. 3Ta YacThb
cTeHbl OyaeT BHMNOJHATHL POJb NPOTHBOHILTDPALUHOHHON 3aBeCHl H CJAY-
XXHTh OCHOBaHHEM CTeHbl u3 cOOPHBIX maueaedr. [IpouHocTs 6eToHa, ykKaa-
NBIBAEMOr'0 B HHJKHIOIO YyacTb TPAaHIIEH, A0JrKHa ObITb He Bbltie 5O Kr/cm?,
H o6sallaTb NPOTHBOPHJABTPALUHOHRHEIMH CBOHCTBAMH, 4YTO JOCTHIAETCH
no6aBkaMH GeHTOHHTOBHIX I'MHH. COOpHBLIE 3JE€MCHTH AOJMKHBI ObLITH 3a-
ray6ednl B 6ETOHHYIO, MOHOJNHTHYIO 4acTh COOPYKeHHS HE MeHEe yeM Ha
00 cM.

4.44(4.15). B cO0pHBIX sJeMeHTaX JOJIKHH npelyCMaTPHBATLCS
MOHTaXHble MEeTJH H CTajJbHble NETAJH AJA KpelJeHHs MaHeJeH K op-
laxTe, COeAHHEHNA TNaHened MeXAy cobonm H CBapKoi € BHYTPEHHHMH
KOHCTPYKUHAMH. KpoMe TOr0o, MONXKHBI ObITh NpPEefycMOTPEHbB COOTBETCT-
BYIOU[HE CTHIKOBbl€ COCNHHEHHS, WTPabbhl ¥ BHINYCKH apMaTypnl no aHa-
JOTHH ¢ NPpHMeHsieMbIMH B pPa00o4HX CThIKaX 6ETOHHpPOBAHHSA MOHOJHTHBIX
cted [puc. 37(7)].

4.45. J1as comnpsxke-
HHSL orpa)Zamlnx CTeH
C AHHIIEM, BHYTPEHHHMH
CTeHaMH H MeperopoKa-
MH B CTEHOBHIX I[TaHeJIX
NpeAYyCMaTPHBACTCH  YCT-
poiictBo wmTpab wHJIH CO-
OTBETCTBYIOIIHX  3aKJaX-
HBIX YacTed H BBINYCKOB
ADMaTypHI.

4.46. ns oGecneue-
HHSL TIPOEKTHOr'O II0JIOXKE-
HUS IaHeJiel NMPH HX oNy-
CKAaHHH B TpAHIIEID OHH
NOJABEIIHBAIOTCA Ha ¢OP-
axTe ¢ TnoMolgeoo 6a-

Puc. 37(7). KOHCTDYKIIHSA CTHI-
KOBOI'o y3na nanejeft

a — CTeHoBaA TnaHeab: 6 —
§) CcoelHHeHHe  naxHeaen:; [ —
VYIOAKUN-ONOPLI ANK TNOXRCCKH
natvenefi; 2 — nNOAReCcKn, J —
CTEHORas nafHeNnb, 4 — HaNpaB-
Amouuil UHBEeHTaApHLIR JNBY-
Tasp;, b5 — asyraBp;, 6 — 3a-
KJNaaHbule feTaJiH, 7 — YroJKH;
8§ — OnNopHLI CTOJMHK; 9 — Ha-
NpaBAAIOLIHE apMaTypHbIe
CTEeDHH: Il — apmaTypHLule
BLINNYCKH
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JOK H3 ABYTABpPOB, KOTOpHE 3aBOAATCA B NGTJ/AH, NPHBapeHHHe K BepX-
HCMY TOpLY IlaHeJH.

[Ipn npoekTHpPOBaHHH NaHeJed HROMKEL OLITb YKa3aHH pasMeph
nereJb IO BbiCOTE H HOMEpP JABYyTaspa, YyBsA3aHHble ¢ OTMETKOH Bepxa
¢OPIIAXTH, YTO AOJXKHO TFapaHTHpPOBAaTh TOYHOCTb MNOJOXEHHS 3aKJaajl-
HblX AETaJji¢H 110 BLICOTE CTEHHI,

3akjajHhe AeTaJdH AJAA NPHCOeAHHEHHA BHYTPEHHHX KOHCTPYKIHA
NPHBAapHBAal1CA K apMOKapkacy mnaHeJH TakK, YTOOH HX HapymxHada HO-
BCPXHOCTL OblJa 3alOAJHLUO C OETOHHOH NOBEPXHOCTbI) IMAHEJH.

Buinnyckd apmatypbl, MellaoliHe yCTaHOBKE NaHeJed B TPaHIIel, Ha
NepHoA MOHTaxa 3aru0aioT BOJOTHYIO K NaHeJsAM. 3arifaeMuneé BLIMYCKH
apMaTypn JOJIKHH BBINOJHATbCA K3 ropsiYeKaTaHOH KpyYrJjoi cTaJH
kaacca A-l.

KOHCTPYKUHA 3aKJaAHLIX 4YacTeld CTHIKOB AOJKHA OBbITb TAKOH, YTO-
Obl NpY MOHTaMe He NPOHCXOAHJAO pasrHOaHHA HX 3JEMEHTOB H BRIKOJIOB
OetoHa.

3akJagHhle YaCTH H COCAHHHTENbHblE HAaKJAAJAKH CTHKOB CJAeAYyeT
ELINOARATD H3 ropsiyeKaTaHOH MOJIOCOBOHM, YrJIOBOK H ¢acOHHOH CTaJH
MapkH Cr3. H{naMeTp apMaTypHBIX CTepIKHed, K KOTODHIM NpPHBAapHBa-
IOTCH 3akJaaHble YacTH, A0JXEH OLITh He MeHblile 8 MM,

4.47(4.16). CThIKH MeXAy naHeassMH H NPOCTPAHCTBO MEXAY naHe-
AAMH H CT€HAMH TpAHUIEH AOJKHB 3aN0NHATHCA TAMNOHAXKHBIMH MaTe-
YHMaJaMH, BHJ H COCTaB KOTOPHIX CjJeAyeT Ha3HauaTb H3 ycCJjaoBHA obecme-
YeHHA TpeOyeMOH NPOYHOCTH H BOAOHENPOHHUAEMOCTH.

4.48. 34n0/IHeHHE -Na3yX MEXAy NaHeJAMd H IFPYHTOBBLIMH CTeHKaMH
TpaHiied MOXET INPOH3BOAHUTLCA JKHOO TaMIIOHAXHLIMH PacTBOPAMH,
JHOO ¢ BHYTpPEHHEH CTOPOHRI ChIIyYMM MaTepHaJioM, a ¢ HapyXXHOH TaM-
nodaibiM pacTBOPOM.

4.49. TaMnoHa>XHEIM MATEPHAJOM MOXKET CJAYXHTb CHeluuaJbHBH
{eMEHTHO-IVIHHKCTO-IIeCYaHbIH PacTBOp, KOTOPHIH JAOJKEH OTBEUaTth CJje-
RYICIUHM TPeDOBAHHSM:

HaxXOMHTbCA B 2KHAKOM COCTOAHHH H OBITb YA060YKJ/JaJAblBaeMhIM
B [IEPHOJI BCEro BPEMEHH 3aI0JHEHHA TPAaHIIEH H YCTAHOBKH IaHeJleH Ha
AJHHY 3aXBaTKH,

B IEPHOJ CXBATHIBAHHA OHTH INIACTHYHLIM,

[1o¢Jie TBEepREHHST HMETb NPOYHOCTL HEe MeHeée IPOYHOCTH OKPYXKalo-
I{ero rpyHuta, o0eCcrneduHBalOMyl0 HafeXXHOe ONHpPaHHe nanejed HAa TPYHT
M nepedauy JAaBJEHHS IPYHTA HA CTEHKY COOPYXKEHHUSA,;

JETKO CHHMAaTbC ¢ ¢acajHOH CTOPOHHI CTEHHl COOPYMXEHHA Mocje
BLIEMKH IFpyHTa H3 KOTJOBaHa.

4.50(4.17). JonycxaeMbie OTKJOHEHHH OT NPOEKTHLIX pasMepoB Ima-
HeJeH M APYIrHX COOpHBIX 9JE€MEHTOB JOJKHbl Ha3HAYAaTbCH B COOTBETCT-
BHH ¢ TpeOOBaHHSAMH roCyJaapCTBeHHbIX CTaHAAPTOB Ha cHOpHbIe XKeJye3o-
OeTOHHbBIE KOHCTPYKIHH, a AJA HECTAHAAPTH3O0BAHHBIX KOHCTPYKHHA -—
B COOTBETCTBHH C TPeOOBAHHAMH TEXHHMYECKHMX YCJAOBHE HAa HMX H3roTos-
JeHHe,

4.51. BoicoTa oTAeJbHHX NaHeAed, H3 KOTOPHIX HabHpaeTcs CTEHa,
AOJIKHA ONpPeReasaTbCs MNPOCKTHOR TAYOHHOH CTeHhl H BO3MOXHOCTBIO
TPAHCNOPTHPOBKH H MOHTaXa NaHeJed B TpaHuwesx. Kak npasuio, BH-
(OTa CTEHOBHIX NaHeJ el He A0JXKHA npeBHIIaTh 12 M.

[IliipiiHa CTEHOBHIX NaHeJeH olnpeaensseTcs HCXONR H3:

MaKCHMAaJbHOH I'PYy30MNOABEMHOCTH MOHTAXHO-TPAHCNOPTHOro 06opy-
JOBaHNA;

BEJHUYHHBLl NPOEMOB B NAaHENAX;

TPAHCNIOPTHHIX raGapHUTOB.
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[IIupHHA na”eqH AOJMKHA NPHHHMATHLCA RE MEHee ABOAHOM IIMPHHMKL
npoema. Kak npaBH/IO, IIMPHHA NAHENH JOJMKHA OblTh KPATHOH IJIHHE
MOHTMPYEMOH 3aXBaTKH.

4.52(4.18). AHKephl 15 KpeniaeHMs orpaxXJeHHH KOTJOBaHOB H CTEH
NOA3EMHAIX COOPYKEHHH HOJKHH MpeAyCcMATPHBATbLCH ¢ LeJblo obecne-
YeHHss HX YCTOHYHBOCTH H YMEHbUICHHS BeJMHYHH U3ruGarol(HX MOMEHTOB,

4,53. IlprMeHeHHe aHKepoB MNO-
aj 3BO/IIeT HCIOJb30BaTh 3KOHOMHYHHE
KOHCTPYKIIHH KpelNJeHHH Oorpaxje-
HIS KOTJIOBAHOB, CTeH 3arJyQlJeH-
HbIX INOMeEIleHHH, VKDeNJeHHS OTKO-
coB U T. X. (puc. 38), co3naer CBO-
60, lHO€ NPOCTPAHCTBO MJIA IIPOH3-
BoJAcTBa paboT, NO3BOJSET IPH He-
0, 1HOPOAHOM HAamJacTOBaHHH T[PYH-
TOB TnepeldaBaTh YCHJHA Ha OoJee
[IPOYHBle TPYHTHI.

AHKephl  YCTaHaBJAHBAIOTCA B
OAHH HJH HeCKOoJbKO sipycoB. Ymc-
JIO SIpYCOB, YHCJO QHKEPOB B KaX-
AOM spyce, HATPY3Ka Ha aHKep J0J-
JKHB OnpenesisiTbCs B 3aBHCHMOCTH
OT BBICOTH Orpa)XJIeHHH HJH CTeH
IOA3eMHBIX COOpYKEeHUH, T[eOJIOTH-
YeCKHX YCJOBHH CTPOHTEJBHOH IIJIO-
IIaJKH ¥ KOHCTPYKUHH aHKepa.

4.54(4.19). TlpumMeHeHHe aHKe-

Puc. 38. INpumepst npuMeHeMHst aH-

Kepos AJjsl KpDenJeHHs cTeH 3arayG-  POB JOMYCKAC€TCA BO BCEX TPYHTAX,
JeHHMX TMOMEeMIeHHH (@) M MOANOD- 33 HCKJIOYEHHEM: TJAHHHCTHIX TeKYy-
HbiX cred (0) yell M TEKYUYEMIACTHYHOH KOHCHCTEH-

uuH, tTopdos, uaop. Ilpn HaAHUHH

YKa3aHHBX TPYHTOB KpemnJeHMe CTeH NOA3eMHBIX COOpPYKEHHH, BBINOJ-
HsieMbiX COCO00M «CTeHa B IPYHTE», chaeaAyeT MPOH3BOJHTL NMPH NMOMOLUH
PACHOPHLIX KOHCTPYKUHA.

4.55(4.20). AHKepbl pa3IHyaKOTCA:

NOo HAaKJOHY K MOBEPXHOCTH TIpyHTa — BEPTHKaNbHBE, HAKJAOHHBIE,
rOPH3OHTAJbHDIE,

no cnoco6y norpyxeHus B IPYHT — OypoBble, 3a0HBHbIC, BHHTOBBIE,;

N0 KOHCTPYKUHMH paboueH YacTH — UHJIMHIAPHUECKHe; C YIUMDCHUEM,
yCcTpaHBaeMbiM pa3bypHBaHHeM, KOMYy(QJIETHDOBAHHEM, C NOMOILbIO
MHbEKIUH;

no KOHCTPYKUHH aHKEPHON TArH — CcTepXKHeBHle, TpyGuaTnie, ¥3 NPoO-
BOJIOYHBIX NPsifled, apMATypHbIX KaHATOB ¥ 6ypOBBIX TPYO;

0 CPOKY CJYIKObI — BpeMEHHbIE H NOCTOSHHbIE.

4.56. BpemeHHble ankepnl npeiHa3HayeHbl JAJS BPEMEHHOIO HCHOJIh-
30BaH{sl (KaK NpaBHJO He 0oJiee NBYX JeT) H HCKJOYaeMble H3 paGoThl
Ha BECb CPOK CJAYyXKObl MOCTOAHHOH KOHCTPYKIHH.

[[ocTORHHBIE aHKEPHl NpeAHa3HaueHLl AJA DPABOTHl B TeueHHe BCEro
CPOKa C.1Y>KOB IIOCTOSHHOH XKOHCTPYKUHM (Kak npasuJo, 6oJjiee BYX
JIeT).

4.57(4.21). BHa aHKepoB CJelyer HAa3HayaTh HCXOAS H3 CHApOreo-
JIOTHYECKHX YCJOBHH CTPOHTEJNbHOH MAOUWIAJAKH, YCJOBHH NPOH3BOACTBA
pa6or, 06ecrneyeHHOCTH CTPOMUTENbHOH OPraHH3aUHH HEeOOGXOJMMBLIMH Ma-
TepHAJaMH H OOOPYyAOBaHHEM, 4 TaKXe C y4YeTOM pPe3y/bTATOB TE€XHHKO-
SKOHOMHYECKOro CPaBHEHHA PA3JHUYHLIX BAPHAHTOB.
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JIag NOCTOSIHHBIX AHKEPOB NONXKHA ObiThb NMPEeAYCMOTPEHA AHTHKOP-
PO3UOHHASA 3aIHTA.

4.58(4.22). AHKepH cJefyeT pacnonarars 3a npefejaMH BO3MOXHOH
30HbI OOpyLIEeHHS TPYHTA, T. €. 34 npejenaMy NPH3Mbl, HAKJOHHAA IpaHb
KOTOPOH, Npoxoasllasi yepe3d OCHOBAHME CTEHLI, COCTARjJseT C IOPH3OH-

TaJbl0 YroJi 45“—!—%1- (@, — yroa BHyTpeHHEro TpeHHsi TpyHTa).

4.59. AHTHKOPDPO3KOHHAf 3alHTa JAOJNXKHA OLITb MNpPelyCMOTPEHA
TakxkKe A8 BPEMEHHBIX aHKePOB, KOrjla MHHUMAJbHBIA AHAMETP OTiae/b-
HblX NIPYTKOB MEHbIUE 8 MM.

4.60. bypoBbpie aHKephl MOryT ObITb TNIPHMEHEHH B Pa3HOOOpa3HHX
I'DYHTOBBLIX YCJIOBHUSIX, B TOM 4YHCJe NpY HEOAHOPOJHOM HanJacTOBaHHH
'PYHTOB C NPOCJOHKAMU TBEPAbIX BKJIOUEHHH.

HubeKkudoRHbie aHKepbl NPHMEHAIOTCA NPEHMYILECTBEHHO B NECYaHAIX
PYHTAX, AHKEPH ¢ Pa30ypeHHHIM YIUHpPEeHHeM — B TIJHHUCTHIX. AHKephl
IHTHHADHYECKHE H ¢ KaMy(JEeTHbIM YIUHpPEHHeM HCIOJb3YIOTCA B Necdya-
HbIX U TJIMHHCTBIX FPYHTAX.

4.61. HubekuHOHHble aHKepbl. Hecymas crnoco6HOCTh aHkepa obec-
IIeYHBAETCS 3aKpeIlJIeHHbIM TPYHTOBBIM MACCHBOM B pabouelt 3oHe, MJIH-
Ha KOTOpOH cocTaBaseTr 4—6 M.

JJa8 3akpensieHHsi rPyHT2 B HHXKHIOIO 4aCTh CKBaXXHHH NIOJ JaBJje-
HUEM MOAaeTCs LEMEHTHBIH pacTBOp. s npenoTBpalieHHsl YTEYKH pac-
TBOPA BEPXHIOK YACTb aHKepa OTAEJAIOT OT padoued 30HH NPOGKOH.

4.62. Ankepsl ¢ pa3bypeHHBIM YUIMPEHHEM Da3Je/fI0OTCHA Ha HMEI0-
[lie YIIHpHUTeNAb, BXOAAIUHN B KOHCTPYKLHIO aHKepa, H{ aHKepsl C YIIH-
peHHeM pa30ypeHHbLIM HHBEHTAPHLIM PacUIMpUTEJNEM, NPHCOEIHHEHHHM K
HHXXHEMY 3BeHy OypHJabHbIX TPyO. IlepBble aHKephl NPHMEHAIOTCA NPEH-
MYUIECTBEHHO B NMECYAHBLIX I'PYHTAX, BTOPLIE — B I'JIMHHUCTHIX.

[locsie nmpOXOAKH cKBaKHHBI pa3bypuBaercss HeoOXoxumoe yumupe-
HHe, B KOTOpoe AJ1d 00pa3oBaiyusi aHKEPHOro MacCHBa B 30HY 33J€JKH
HarHeTaercsl IeMEeHTHO-neCYyaHbIH pacTBOP.

4.63. YcTpoHCTBO LHAMHAPHYECKHX AHKepPOB OCYUIECTBJASETCA IIPO-
XONKOH CKBa)XKMH (B HeyCTOHYHBBIX IPYHTAX NOA 3aUIHTOH 0OOCagHKIX
TpyO), € NOCJeAyOUIUM HarHeTaHueM IEeMEHTHO-NecYaHoro pacrtsopa B
30HY 3aJeJKH aHKepa.

4.46. KoHCTPYKIHS NOCTOSHHBIX aHKEPOB AOJXKHA ofecneydBaTb Ha-
JAE€XKHOCTh HX padOTHl B TeyeHHe BCEro CpPoOKa CJAYXKOH COOpYXEHHH.

Oco6eHHOCTBIO KOHCTPYKUMH NOCTOSIHHBIX 4HKEPOB MO CPAaBHEHHIO
C BpEMEHHbIMH ABASETCH HAJHYHE aHTHKOPPO3HOHHOH 3aILLHTH.

AHTHKOPPO3HOHHAAl 3alllHTAa AOJXKHA OBITb CTOMKON K XHMHYeCKHM
BelleCTBAM, PACTBOPEHHLIM B BOAe, OakTepuaM, OJNYKAAIOIIHM TOKaM,
a TAaKXe€ K MEXaHHYECKHM BO3NeHCTBHAM, BO3HHKAKIIHM B Ipolecce
TPAHCOOPTHPOBKH H MOHTa»a aHkepoB. OHa a0JKHA OHTH 3MaCTHYHOHA,
4TOOL! AepOPMHPOBATLCH BMECTE ¢ aHKEPHOR TSrOH BO BpeMf HATAXKEHHS
H paboTHl aHKepa.

4.65. AuKepHble TSrH MOTYT ORTb H3I'OTOBJIEHH H3 CTEPXKHEBOH, IIpO-
BOJIOYHOM, NPSAEBON H KaHATHOA apMaTypHL.

Ilpr nmpoekTHPOBaHHH TPYHTOBBIX AHKEPOB MOX HArpy3ky mo 70 1c
cleayeT NPHMEHATb CTEPKHeBYIO apMaTypy kaacca A-III, A-IV u A-V.

[Tpn narpyskax Gogvuie 70 TC pekOMeHAyeTCsl HCNOAL3OBATbh aHKep-
Hble THATH M3 NPOBOJOYHOH, NPAAEBON H KaHATHOH apMaTypH, M3rQTaBJIH-
B2E€MbIX M3 BLICOKONPOUHOHU NPOBOJIOKH KJaaccos B-I1, Bp-III.

4.66. IIpn npoeKTHPOBAHHH aHKepOB CJAeAyeT NPEAyCMOTPeTh YIJIOT-
HAKOIHE YCTPOHCTBA B YCThe CKBAaXXHHH (OTBEPCTHH B CTeHKe, AHHINE),
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NpensaTCTBYIOUHE IPOHUKHOBEHHIO HANMOPHHIX TPYHTOBBIX BOJ B KOT-
JIOBAH.

4.67. B npoekTe aHKepOB AOJXKHB ObITh NPEAYCMOTPEHbI MEPONpHS-
THA MO OpPraHH3alHH HaOJIONEeHHH 33 0CaJKaMH H NepeMellleHHsIMH aHKe-
PYEMOH KOHCTPYKIIHMH B npouecce CTPOUTENLCTBA H 3KCIJIYaTallHH.

ITPOTHBODPHJIBPTPALIHOHHBIE 3ABECH!

4.68(4.23). IlporuBoduabTpauHoHHbIE 3aBechi, YCTPAHBAEeMbIE CIO-
co60M «CT€Ha B IpPYyHTe», B 3aBHCHMOCTH OT METOJA COOPYXEHHA H Ma-
TepHaJa 3ano0JHEeHHA NoApa3easaercs Ha:

a) csaiHbie (B BHAE lepecekalomuxca 6ypoBHIX CBaH);

6) cekMOHHbIEe TpaHUIEHHELIE;

B) HenpepbniBHbIE TPAHUICHHDIC;

r) ToHkHe 6ecTpaHmenHkIe.

KOHCTPYKUHSA NPOTHBOPHMAbTPALUHOHHOH 3aBechbl JOJXXHA Ha3Ha4YarTh-
CA NPH NPOEKTHPOBAHMH HCXOASA H3 I'eOJIOTHYECKHX H I'HAPOre0JoruyecKnx
YCJAOBHH IUJIOIAKH NPOeKTHpyemoro o6bekTa, pe3yabTaToB (HIAbTPALH-
OHHBIX PacCYeTOB H NPU HeOO6XOAHMMOCTH — pacdyeTOB HA CHJOBbIe BO3JIeH-
CTBHA, TpeOyeMOoro o60pyaoBaHusi AJfl COOPYMKEHHS 3aBeChl, a TaKKe
TEXHHKO-3KOHOMHYECKHX CPaBHEHHM Pa3JHYHBIX BAPHAHTOB.

4.69. PasnenenHe KOHCTpYKUHA NpOTHBOGHJLTPALMOHHBIX 3aBeC HA
CBaHHble, TPAHIUIEHHbIE (CeKUHOHHbIE H HenpepbiBHbIE) M TOHKHe GecTpal-
mefdHble OOYCJOBJEHO, IJaBHLHIM O0pa3oM, TEXHOJOTHYECKHMH OCOOeH-
HOCTAMH OOOPYJAOBaHHs, HCMOJAb3YeMOIro JJsi pas3pabOTKH TIpPYHTA NPH
COOpPYIKEHHH 3aBec.

CBafiHhle 3aBeCH COOPYXalOT C HCIOJb30BallHeM OyPOBHIX CTaHKOB
(yaapHHIX HJH BpallaTeJbHhIX) OOLIEFO Ha3HayeHHsi, OyPOBOH HHCTPY-
MEHT KOTOPBHIX B HEOOXOAHMBLIX CJydasix NPUCNOCabAHBAXOT MAJS OCYyLe-
CTBJEHHA TNPOMBIBKH TNVIHHHCTBIM pacTBOpPoM. [dmamerp OypoOBmIX cBa#n
npuHHMaercda nopsiaxka 600—800 mm.

TpaHwenHble 3aBeCH COOPYKAIOT C HCMOJb30BAHHEM CIELHAJNH3HPO-
BAHHbLIX KOBIIOBLIX H OypodpesepHBIX arperaTtoB HJAH 3eMJEPORHBIX Ma-
wiHH oOuero HasHavueHusi (JAparJsaiidel, o6paTHble Jonathl). PaspaboTka
FPYHTa JAOJXKHA BBINOJHATLCHA NYTEM YCTPOHCTBA HENPEPLIBHOH TPaHUIEH
HJIH CTHIKYIOIUHXCHA CeKUHA (3axBaTOK). lllupHHA TpaHUIEd B 3aBHCHMO-
CTH OT XapaKTepHCTHK HCNOJb3yeMOro oO6OopyIdoBaHHA TNPHHHMaeTcs B
npeaenax 500—1000 mm (nn1a cneuuasu3upoOBaHHOrO O0OpPYyAOBaHHA), A0
2000—2500 cM (ns1s1 3emyepofHBIX MalIHH ofulero HasHaueHHs). Henpe-
PLIBHAA TPaHLWIEs IPH 3aANOJHEHHH MOoXeT OblTb pasaeneHa Ha CeKIHH,
H 3aBeca B 3TOM CJyyae MO KOHCTPYKTHBHBIM NPH3HAKAaM OTHOCHTCA K
cekUHOHHOA. HeoOxoaHMocCTh pasjeneHHsi TpaHUIEH HAa CEKUHH HJIH BO3-
MOXHOCTb HENPEePhIBHOrO €e¢ 3amnoJHeHHA o0yCJOBJeHa CBOHNCTBAMH Ma-
TepHaJia 3anoJIHElHs, I'JTaBHEIM 00pa3oM €ro CnoCOOHOCTLIO YAEPXKHBATh
OTKOC B TpaH!Iee.

4.70(4.24). B 3aBucHMOCTH OT BHAA IPYHTOB HeOO6XOAHMO NpHMe-
HATh CAEAYIOI{HE KOHCTPYKUHH MPOTHBOPHALTPAUHOHHBIX 3dBEC:

a) CBaHHbIe C TBEPAEOUHM MATEPHAJIOM 3aN0JHEHHS — B CBSA3HbLIX
H HeCBSI3HBIX IPYHTAX ¢ KPYNHOOOJOMOYHLIMH BKJIOUEHHAMH (npM ray-
6uue 3aBec 40—50 cm);

6) CeKUHOHHbIC TpaHINEHHble W HeNpepbiBHLIE TPaHIUEHHbie € TBEP-
NEOHM MATEPHAJOM 3aN0JHEHHA ~— B CBSA3HBIX H HECBA3HBIX IpPyHTaAX
6e3 KpynHOOONOMOYHLIX BKJAKWYeHHHA (npH rayb6une 3asec a0 40—50 M H
NPEeHMYUIECTBEHHO A5t 3aBeC NMOCTOSHHOIO Ha3HAYEHHS );

B) HenpepbiBHbLIE TPaHIIEHHbIe C HETBePACIIIHM MaTepHAaJOM 3anoJ-
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HEHHS — B CBA3HbIX H HECBA3HLIX TPYHTAX 6e3 «pynHOOOGAOMOYHBLIX BKJIO-
yeHu it (npy ray6nue 3asec o 30 m);

r) TOHKHe OecTpaHmlefiHble ¢ TBEPACIOIIHM MaTEpPHAJNOM 3amnojHe-
HHA ~—— B HECBA3HBIX IPYHTAxXx 6e3 KPynHOOOGJOMOUHKBIX BKJAOYEHUA (npH
riaybure 3asec 10 15 m).

4.71. O6nacTb NPHMEHEHHUA PA3JHYHBIX KOHCTPYKUHH 3aBeC 00yCNOB-
JIMBAEeTCS B INEPBYIO ouepellb TEXHHUECKHMH XapakKrepHCcTHKaMH oGopyho-
BAHHA, HCIIOJb3YEMOro /st pa3paboTKH IPyHTA NPH COOPYXKEHHH 3aBec.

B rpyHtax ¢ KpPynHOOGNIOMOUHBIMH BKJ/IOYEHHAMH — BaJYHAMH,
rAbI6aMH, KPYNHOHA rajJbkol — 3(pPeKTHBHO MOXeT OblTb NPHMEHEHO
TOJbKO YyIapHO-MeXaHuueckoe OypeHue. ITO INpPENONpenesier CBanHYyIo
KOHCTPYKIHIO 3aBechl (NIPH COOTBETCTBYIOUIER MOJepHH3AUHH YAapHO-Me-
XaHHYeCKOTro OYPOBOrO CTAHKA BO3MOMHO COOPYXKEHHe CeKIHOHHOH TPaH-
efdHOH 3aBechl). Bo3MoxHasa raybnna 6ypeHHsT yaapHO-MEeXaHHYECKHM
CTAHKOM MOXKET MNpeBHLIIaTb YKa3aHHYI0 BeJuunHy 40—50 M, oxHako
ryO¥HA 32aBeCh! OFPAHHYHBAETCH 3TOW BEAUUHHON 1NMO YCAOBHIO TapaHTH-
POBaHHOH CTBHIKOBKH CBAW HJH CeKUMA Tpaniued. [Io rpyHTOBBEIM YCJAOBH-
IM, a TaK>e B CBA3H C HHU3KON MO CPaBHEHHIO C APYTHMH CnocobaMH pas-
pabOTKH IPYHTA NPOH3BOANTENBHOCTBIO YIAAapHO-MexaHuuecxoro 6ypeHus
H HeOOXONMMOCTbIO TIPHMEHEHHS TBEPIEIOIEero 3aNOJHHTeNs (6eToH HJaH
FJIHHOUEMEHTHRIH pacTBOp), CBafHAA KOHCTPYKIHUS 3aBeC SIBJAAETCH HaH-
boJiee TOPOrOCTOALIEH,

O6aacTh NPHMECHEHHUS CEKUHOHHBIX H HeNpepbiBHHIX TPaHIIEHAHbIX 3a-
BEC ONpeNenserTcsd KaK TeXHHYECKUMH XapakTepPHCTHKAMH OOCOpYIOBaHHSA
g DPa3paboTKH TPYHTA, TAK K Ha3HAYEHHEM MNPOTHBOGMHUILTDAUMOHHBIX
3aBec. Jlag 3aBec NOCTOSHHOTO Ha3HAaueHHS. 0cobGeHHO NMPH OOJILIIHX Be-
JUYHHAX JAEACTBYIOUIEr0 HA HuX Hanopa H Ooabluof raybmune 3asec (AHO
40—50 M), npenycMaTpHBAETCH 3anOJHEHHE TBEPJACIOUIMMH MaTepHaIaMH
(6eToH, T'JIHHO-LUEMEHTHBIH pacTBOp), 00JaNaI0UIMMHK BLICOKOH YCTOHYH-
BOCTBIO K QHIbTpPAaUUOHEBIM nedopmanuaM, [Ipn manelx penuuyunax ae-
CTBYIOLIEr0 Hamopa, MeHblled ray6une 3asec (no 30 M) H npeumyulecr-
BEHHO JJfl 3aBeC BPEMEHHOI'0 Ha3HAueHHS HpeaycMaTpPHBAETCS 3anoJiHe-
HHE HETBEPACIOUIMMH MaTepHadaMH (KOMOBAsf [IVIHHA, 3arJIHHH3HPOBaH-
HBIR TPYHT). DTH OrpaHH4YeHHs OOyCJOBJAEHbI MeEHbIIEeA YCTOHYHBOCTBHIO
HETBEPJEIOIIMX MATEePHAJOB 3anoJHeHHs K (DHIbTPALUBOHHBIM JnedopMa-
NHSM H HeJOCTaTOYHOM OCBOEHHOCTBIO TEXHOJIOTHMH 3aNOJHEHH 3THMH
MaTepuaJamy TpaHuiel OGoabumiofi rayOuHbl. TpaHUIeAHBHIE KOHCTPYKIMH
3aBeC MMEIOT MEHbUIYI0 CTOHMOCTL MO CPABHEHHIO CO CBAMHBLIMH, NMpHYEM
NpHMeHeHHe HeTBepAelOUUX MATEpPHaNOB 3anOJHEHHSl COKPanaer CTOH-
MOCTb MO CP2BHEHHIO C BADHAHTAMH NPHMEHEHHs TBEpJAEOIHX MaTepHa-
JIOB 3aMOJTHEHHS.

4,72(4.25). IF'ay6nHa npoTHBOGHABTPAUHOHHBLIX 33BEC OMNpeRensercs
MX Ha3HAYeHHEeM H THAPOTEOJIOTHUECKUMH YCJOBHSIMN NMJIOITANKA NPOEKTH-
pyemoro o6bexkra. HanGonee nenecoo6pa3sHo ycrpoRCTBO NMPOTHROPHALT-
PaLHOHHBIX 33aBeC, NMONHOCTbLIO NPOpe3aloUUX BOJAOHOCHLIE CJIOH H YaCTHY-
HO 3arayGaeHHbIX B BOXOYNMOPHMA CJAOH rpyHTa; npu rayboxom 3sazera-
HHM BOAOYNOPHOTO CNOA M HEBO3MOXKHOCTH MM Heueaecoo6pa3HOCTH
MOJHOr0 NMPOpe3aHUs BOJLOHOCHBLIX CJOEB FPYHTA rAyGHHA NMPOTHBODHUABT-
Pal{HOHHOH 3aBeChl NOJOKHA OonpeaeisaTbCa HA OCHOBAHHH (QHIBTPARHOH-
HbIX PaCyeToB.

473. TnybnHa NPOTHBOPHILTPAUHOHHOR 3aBecH SBJSETCH ONHHM
H3 OCHOBHLIX NMapaMeTpoB, onpeflensiiolnx 3G PeKTHUBHOCTL BO3JEHCTBHHA
3aBechbl Ha (PUALTPAUMOHHBLIA MOTOK. B 3aBUCHMOCTH OT Ha3HayeHHA 3a-
BeCh! ee 3G QeKTHBHOCTb MOXKET BBHIPAXATbBCA B COKpauUleHHH pacxoja
¢bHALTPAIHOHHOrO NOTOKA MR B yMeHblueHnH ero Hanopos. [lo oGomm
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3THM NpPH3HAKaM HauboJee s3¢deKTHBHA COBEPILUCHHAA 3aBeCa, NOJHOCTHIO
nepecekamwlas BOAOHOCHBIA cJjyofi. Ilpu oueHp MaJOH BOAONPOHHIAE-
MOCTH TéJia 3aBeChl (KO3 (PHUMEHT PHIAbTPALUH MaTepHaJsa 3aNoJHEeHHs
nopsinka 10-3—10—* M/cyT H MeHee) coBeplIeHHasi 3aBeca NpaKTHUe-
CKH IOJIHOCTBIO OCTaHaBJHBaeT (GHILTDALHOHHBIA NOTOK H INPHHHUMAET
Ha cebs1 MOJHBIH ero Hanop. B 3TOM ciayvae cJaeiyer YYHTHIBATh, YTO
CHJIOBOE BO3JEiCTBHE THAPOCTATHYECKOrO Hanopa Ha 3asecy 6yaeT Mak-
CUMAJbHLIM, T. & HeOOXOOHMO OLEHHTh HanpsKeHHO-AedhOPMHPYyeEMOe
COCTOsSIHHE 3aBeCHI.

HecoBepmensas 3aBeca, mepecekawuias BOLOHOCHBIA CJIOHM He Ha
MOJHYIO ero riaybrHy, HMeeT 3HAUYHTEJNbHO MeHbIuyio 3¢ GeKTHBHOCTS,
yeM COBEpPIIEeHHAaf, KaK 10 COKPAaUleHHI0 pacxoxa ¢GHIAbTPALHOHHOIO IO-
TOK4, TAK H MO YMEHbIIEHHI0O HamnopoB. Tem He Meliee B OnpejeseHHBIX
THAPOIreONOrHYEeCKHX YCJOBHAX YCTPOHCTBO HECOBEPUIEHHOH 3aBeChl MO-
XKeT OblTh UesaecooOpasHhIM. K TakHUM YCIOBHAM OTHOCATCS, HanpHMEp,
HEOAHOPOAHLIE BOJOHOCHLIE TOJIM, HMEIOHIHEe B CBOEM COCTaBe CJOH C
pe3ko OTJHUAIoWeEeACss BOAONPOHHIAEMOCThIO, B TakHX ycJNIOBHAX mnepece-
yeHHe 3aBecOll HanboJee BOAONPOHHIAeMbIX CJOEB MOMXET AaTh CYLIeCT-
BeHHLI 3ddexT, BeIHYHHA KOTOPOro (yMeHbIIeHHe PAacXxoja HJIH Halo-
POB) 3aBHCHT OT KOHKPETHBIX YCJOBHH O0b€KTa H AOJXKHA ONpeAessiTbCs
OHALTPAIUOHHLIM PACYETOM.

4.74(4.2). Nlpu HazHayeHHH TrAyOHHbI NPOTHBOPUABTPALMOHHOH 3a-
BeChi, BHIMOJHSIEMON cnoCO60M «cTeHa B IFpyHTe», CAEAVET VYYHTHIBATD
BO3MOXKHOCTh 00pa3oBalns B TpaHmee (CKBaXXHHAX) FPYHTOBO-TJIHHHCTO-
ro ocapgxa.

4.75. Ocanox MoxKeT 00pa30BLIBATBLCSI B TpaHlllee B INpolecce ee
Pa3paboTKH B pe3dyabTaTe OCaxIeHHs B TJIMHHCTOM pacTBOpPe YacTHU
rPpyHTa, PpacCJauBaHus TIJHHUCTOrO pacTBOpa, OTAEJbHLHIX BLIBAaJIOB
I'pyHTA.

['pPYHTOBO-TJIHHHCTBLIA OCALOK MOXET HMEeTb JOCTAaTOYHO HH3KYIO
BOJONPOHUIIAE€MOCTb, YAOBJETBOPHAIOULYIO TPEOOBAHHAM K 3aBece, HO IO
cBoefl KOHCHCTEHLHH MOMXKeT ObiTb HEyCTOHYHBBIM K (PHALTPALHOHHBIM
nedbopManuaM.

B 3aBHCHMOCTH OT YCJOBHH paboTbi 3aBechl M CBONCTB Ocajka (Be-
JHYHHA TpajiIHeHTa HAnopa Ha HHMKHEH YacTH 3aBeChl, XapaKTepPHCTHKH
ITOPHCTOCTH BMeIlalolero rpyita, GuIbTPauHOHHAA YCTOHYHBOCTL MaTe-
pHasa ocagka) Ju60 MOXeT OblTh AONYLIEHO OCTABJIEHHE OCajKa B TeJe
3aBechl, JUOO NOJKHBI ObLITh NPEAYCMOTPEHB MepPhl 11O ero yJaJeHHI0 HJH
HCKJIOUEHHIO BJHAHHUA HA DAabOTy 3asechl. B 4acTHOCTH, npu 3araydie-
HHH 3aBe€Chl B BOJAOYHNOPHbLI CJOH MOXKET OLITb PacCMOTpeHa BO3MOXK-
HOCTb OCTaBJIEHHS TJIMHOTPYHTOBOI'O OCaAKa B TeJle 3aBeChl HHXKe IOo-
BEPXHOCTH BOJOYIIOpA.,

4.76(4.27). JnnHa 3axBaTOK NPOTHBOMHIbTPAUHOHHBIX 3aBec C
TBEPACIOLMM MATEPHAJOM 3aNOJHEHHHA JOJIKHA ONpeReNsiTbCHa H3 YCJNo-
BHA HEOOXOAMMOCTH OOPa30BAHHA MOHOJHMTHOro (6e3 TropH3OHTAJbHBIX
IIBOB) TeNa 3aBechl MCXOAS M3 NMPOH3BOAHTENbHOCTH 000pYyNOBaHMSA, NO-
RAloIero MaTepHaJ 3anoJHEHHA.

4.77. J1anna 3axBaTOK (CeKUHH) TpaHUIeH, 3anoJHfieMbIX 38 OJHB
npHeM TBEpPAECIONIMM MAaTepHaJoM, Ha3Hauaercs, Kak IpaBHJO, B Inpeje-
Jax 3—6 M. [Ipu nonaue 3anoaxHuTenss (6eTOH, rMIHKOLEMEHTHBLIA PacTBOP)
B TPaHLIE® OH BBLITECHSET IVIHHHCTHIH pacTBOp CHH3Y BBepX. [IpH 3TOM
Ha KOHTakKTe 3anoJIHHTEJs1 H IVIHHHCTOrO pacrpopa 06pasyercsi nepexon-
Hasi 30Ha, NPeaCcTaBJAAKLIass cOOOH HEYNOPAAOYEHHYIO CMECh 3THX KOM-
NOHEHTOB. B ciayuyae AJHTENbHOrO nepepslBa, NPEBHINAIOUIETO CPOK CXBA-
TLIBAHHA 3aMNOJHHTENs, NEpexonHass 30Ha TaKXe TepsieT INOABHMXHOCTh
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H NPH BO30OHOBJIEHHH NOJAYM 3AMOMHHTEN HE MAXKET GbiTh HM BHITECHE-
Ha, B pe3yJibTaTe uYero ofpasyercsi FOPHU3OHTAJbHHHA WLIOB, NPeACTABIAAIKO-
IHA cOO0H 30HY MaTepHada CO CBOMCTBaMH, He OTBEUAWMHMH TPeGOBa-
HHSIM K 3aBece.

JlJs1 mpenoTBpalieHHuss BO3MOMXKHOCTH 00pa30BaHMsA rOPH3OHT2JBLHBIX
LIBOB 110,1a4a 3alo.JHHTe sl JA0JKHa NPOU3BOAUTLCS HeNpepbliBHO, a 00BbEM
3aXBaTKH (CEKLHH) ZOJIKEH ObTb YBA3aH ¢ NPOH3BOAHTEJLHOCTHIO NMOAA-
UM H CDOKaMH CXBATHIBaHHsl MaTepHaja 3anoJIHHTEJS TaKHM 00pa3owm,
yTOOL! 00mas JJAHTEeNbHOCTb 3aMOJHEHHA He NPEBHIIANa CPOKa CXBaThl-
BaHHA.

4.78(4.28). Cruikn (compsixkeHHsi) MeXAYy SaXBaTKaMH MPOTHBO-
GAALTPAMOHHBIX 3aBeC C TBEPACIOUHM MATEPHAJOM 3aNOJHEHHs] NOJK-
Hbl 00ecnevYHBaTh CIVIOMIHOCTb 3aBeChl MO BCeH ee ray6uHe H GpiTh NPoY-
HBIMH M YCTOKYMBBIMM NpPOTHB GuIbTpAUHOHHBMX Jedopmanuii, Cxembl

HanOonee XapakTepHbLIX KOHCTPYKIHKH conpsKeHuH (CTHKOB) nmpHBEAEHH:
Ha pHuc. 39 (8).

Puc. 39(8). CxemMHl conpsijxeHRd 3aXBATOK
NPOTHBOPRIABTPALHOHHKIX 3aBec ¢ TBEP-
ACIOINHM MATECPHAACM 3aMONHCHHS

a — nepeceKaluuecss csBau, 6 — nepece- i,
KamwlyHecs TpaHIIeRHBle 3aXBATKH, 8 —
COeNHHSIOUIHECS] TPaHIIER C BPEeMEHHBIMH

QNNNER772 78NN AN
pPa3fgenHTeNbHbIMH WAabloHAMH (OrpaHH- 8, o .
o) eceencnetsie tanuetue " NNNZ2Z27Z NN, )

HbIMK CBagMH; J — HeOpephIBHbIE TpPaH-

2/ ; oV,
WeH C BPEMHHMMI Da3lCHHTEALHLIMY mzm& A2

(orpaHuuHTeNAMH); € — He-
NpeprIBHbEIe TDAaHUIER C NOCTOSTHHBIMH pas-

ReAHTeAbHBIMH liabaoHaMy (OrpaHHYHTE- ﬁ) ‘WMQH

agMu), I, 2, 3 — ouepenHOCTh 3aN0QJIHE-
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BPeMEeHHBII pas3leaHTenpHbIA  mMa6JOR N\ W = mﬁg
(OrpaHHYHTENADL); 5 — pa3nenuresbHasn
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paszfennTenuHBI 111a0N0H (OrpaHHYHTEND)

4,79. Ilnga cBaHOA KOHCTDYKUHH 3aBechl pa3Mep B3auMHOro fepece-
YEHHs CBad Ha3HavyaeTcsd B 3aBHCHMOCTH OT IVIyOHHBL! 3aBeCH H JeHCTBY-
joniero Ha Hee Hanopa. Ilpn Goabmion ray6iuse 3aBeckl B CBSI3Y € BO3-
MOJKHOCTbIO OTKJIOHEHHSI CKBaXHH (cBaf) OT 3a/laHHOrO HanpaBsJeHHs,
a Takxe npd 0OJbUIOM AEHCTBYIOUIEM Ha 3aBeCy Hanope B3aUMHOe nepe-
CeueHHe CBAH JOJ/KHO ObiThb HAaHOOJBIHM, PAcCTOAHHE MEKAY LEHTPaMH
KOHTAKTHDPYIOIIHX CBaf NEPBOH H BTOPOH ouepened cheayeT NPHHHMATE
0,7—0,8 nunamerpa csail. [Ipn mMannix BeauynHax rayOHHLI 3aBecH H JAef-
CTBYIOIErO Ha Hee Hanopa PacCTOSHHE MeXAY LEeHTPAMH KOHTaKTHPYIO-
IIHX CBAH ROJXKHO OblTh yBeJHYeHO no 0,8—1 anamerpa cpafl.

PacueTrHasi Tonuuya cBaHHON 32BeChl, HA3HAYaeMAasi B COOTBETCTBHA
C BEJHYHHOM JEHCTBYIOILEro Ha Hee rpajgMeHTa Hanopa, NMPHHHMAETCH 10
HaHuMeHbIIeX TOMNUHE HA CThHKe cBaf, Ilpn 3TOM aonyckaercsi, OCHOBHI-
BAfICb Ha 3KCNEPHMEHTAJbHBIX JAHHLIX, VUHTHBATb YBeJHUEHHE AHAMET-
Pa CKBAXHH 33 CYeT NONEpeYHLIX KogaebGanHuii OypOBOrO HHCTPYMEHTA, &
TaK¥e NPOTHBOMUILTPAUHOHHLIH 3P deKT 3arJIHHU3NPOBAHHON 30HH BMe-
U]AIOIIero FPYHTA.

JJA CeKUHOHHBIX TPAHUIEAHBLIX 3aBeC MO YCHOBHIO PAaBHOMPOUYHOCTH
KOHCTPYKIIMH B3aHMMHOe nepeceyeHHe 3aXBAaTOK NPHHHMAETCS, KAK IIPaBH-
J10, PaBHBIM TOJUIMHEEe 3aBechl. C neapio 3KkOHOMHH 3aTtpaT GoJee npej-
NMOYTHTENEH BAPHAHT INPHMCHEHHSI BDEMEHHLIX pa3JieNnTesbHuX 1abJao-
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HOB, BLINOJNIHAEMBIX H3 TPYO, BHeWIHUH AHAMETP KOTODHIX paBeH UIHPHHE
TpaHweH. TpyOn MOJKHB YCTAHABJHBATHLCA y TOPLIOB 3aXBAaTKH NEPBOR
odepend Meped ee 3anoJHCHHEM H H3BJEKATbCA NOCJE CXBAaTHIBAHHA Ma-
TepHaJa 3anoJHeHHA. 3aTeM TNPOH3BOAHMTCA paspaboTKa H 3anoJHeHHe
3aXBaTKH BTOPOA ouepelH. JTOT BapHAHT BO3MOXeH IIpH HeOOJbLIOH
rayOuHe 3asech (10 10—20 M), TaK KaK C yBeJHUeHHeM I'JIyOHHEl 3aTpy-
HsAeTCs H3BJIeUeHHe pasfeJHTenbHoro utabioHa.

Comnpsixende 3aXBaTOK TpaHueRd OYPOBHIMH CBafiMH QOJXKHO YHOB-
NeTBOPATh TPeOOBaHHAM, YKA3aHHbHIM AJA cBafHblx 3apec. Ilpn aToM
NMOCJAeJ0BATENbHOCTD BLINOJIHEHHS 3JeMEHTOB 3aBeCH MOXeT OLITh TaKoOH,
KaK NoxkasaHo Ha puc. 39 (8) (B nepBylO ouepellb COOpYXKaloTcs 3aXBaTKH
TPaHWEA H BO BTOPYIO — cBau), JHGo o6paTHO#. B mocaenHeMm cJayqae
BO3MOXHa CJIeAYIOllas IMOC/JAef0BAaTENbHOCTh OnepauHA: OypeHHe CKBa-
XHHR, pa3paborka NPHMBIKAOUEA K HeH 3aXBAaTKH TPAHIIeH, COBMECT-
HOe HX 3anoJIHEHHe, 3aTeM OypeHHe cJaeAYIoeHd CKBaXKHHBI H pa3paloTka
3aXBATKH TPaHLIEH C nepeceyeHueM €1 NpenblAylleH CKBaXHHb, B KOTO-
POA K 3TOMY MOMEHTY MAaTe€pHaJs 3anoJdHeHHs JNo0JkeH HabpaTe J0cCTa-
TOYHYIO MJISI CTHKOBKH NPOYHOCTh. JTOT BAaPHAHT Lesaecoobpased no Tex-
HOJIOTHYECKHM YCJIOBHAM, IIPH KOTOPBIX CKBaXXHMHa HCNOJb3yeTcs MJIA
NepBOHAYAJBHOI'O pasMelleHus pabouero oprana arperara, paspabarhl-
BaiOLero 3axBaTKy TPaHIIEH.

IIpn pa3paGoTke HenpephIBHON TpaHIIeH pa3fieneHHe ee Ha CEKIHH
NpeAyCMATPHBAETCS ¢ HCIOJb30BaHHEM IabJOHOB, BLHINOJHIEMHX, HalIPH-
Mep, H3 TPyO HJIH XKeae300eToHHbIX CBad. Ilpu HeOOAbWION rAYyOHHE
3aBECH 1IA0/IOHLI MOIyT INPeaycMaTpPHBATbCA H3BJEKAEMbIMH, NPHYEM
NOCJeA0BaTeJbHOCTh ONEPAUMHE 3anoJHEHHSI CeKUHH TPaHLIEH JOJKHA
o0ecrnieyHBaTh NJAOTHOE 3aNOJIHEHHe MNPOCTP&HCTBa, OCTAKOLIEroCs mocse
n3BaeyeHHa walbaona. llpu Gospliot ray6HHe 3aBeCH H3BJICYeHHE 11al-
JIOHOB 3aTPYAHHTEJIBHO H B CBA3H ¢ 3THM OHH MOTYT IpeAycCMaTpHBaTbCH
HEeH3BJIeKACMEMH,

4.80(4.29). Conpsxennsa npoTHBOPHABTPAUHOHHBIX 3aBeC ¢ APYrHMH
COOPYKEHHAMH (HHBEKIHOHHBIMH 3aBeCaMH, 3eMJSAHHIMH H OeTOHHBIMH
COOPYKEHHSIMH H NP.) AOJKHL YAOBJETBOPATL TPeGoBaAHHAM (HABTPALH-
OHHOH H CTAaTHYECKOH IPOYHOCTH H YCTOHYHMBOCTH, NPEABABJIAEMBIM K
caMOd NPOTHBOGHABTPAUHOHHOR 3aBece MPH PACYETHOM HAMOPE MOA3EM-
HbIX BOJ M LENOCTHOCTH KOHTAKTAa NPH BO3MOXHBIX JAedopMauHax Kak
CaMOr'¢ TeJa NPOTHBOPHJLTPALHOHHOM 3aBeCH, TAK H HaXONSL{HXCH C
HeHd B KOHTaKTe COODPYIKEHHH.

4.81.(4.30). Conpsixenue nporupodHNBTPALHOHHOK 3aBECh C BOJO-
VIOPHBLIM CJIOEM TPYHTA KOJNKHO NPeAyCMATPHUBATLCS BPE3KOH B HEro
NPOTHBOPHALTPALMOHHON 3aBechl. [nyO6HHY Bpe3kH cjeiyer Ha3HavaTb C
YYETOM COCTOSIHHSA BOAOYNOPHOro rpyHTa Ha KOHTAKTEe C BOJAOHOCHBIM CJIO-
eM rpyHra H TpebyemMon ¢UALTPAUHOHHOH NPOYHOCTH U YCTOHYHBOCTH
KOHTAaKTa. I'aybuBa Bpe3kH A0JKHA ObiTh, KAK npasHJIo, He mMeHee ] M.

4.82. Ilpr wasHaueHUM rAYGHHBI BpPE3KH NPOTHBOQHJILTPAUHOHHOH
3aBecHl B CJIOK BOAOynoOpa cleiyer HMeTb B BHAY, UTO 30Ha BOJKOYNOPHO-
ro cjosi B6/IH3H KOHTAKTa €ro ¢ BOAOHOCHBIM CJoeM MOXeT OLITh OcJal-
JIeHa, a NOBEPXHOCTh KOHTAKTa MOXET HMeThb HEDPOBHLIE OUEeDTaHHH.
Bpesxa 3aBechbl B BOAOYHNOP AOMMHA MepecekaTs OCMaONCHHYIO €ro 30HY
H TapaHTHPOBATL INOBCEMECTHOE NPHMBIKAHHE 3aBeChl K BOAOYIODHOMY
I'PYHTY C JOCTAaTOYHHMH  NPOTHBOQHJIbTPAUHOHHBIMH  CBOHCTBAMH
(puc. 40).

4.83(4.31). ToHkue OGecTpaHueiHbIe NPOTHBOPHUALTPALUHOHHLIE 3aBe-
Cbl, 06pa3yemMbie ¢ NOMOILILI0O BHOPOMOTPYKEHHA H NMOCaAeAylolero BHOPO-
M3BJCUCHHA HHBEHTAPHOA METAMAJHYECKOH KOHCTPYKUHH C ORHOBPEMEH-
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HbLIM 3anojiHeHHEeM O0pasyeMoH INOJOCTH TBEPACIOMHM MaTEpPHANOM 3a-
noaHeHHN (HanpHMep, rIMHOUEMEHTHLIM PAaCTBOPOM), CJAEAYET NPOEKTH-
poBaTh (C yueTOM XaPAKTEePHCTHK I'PYHTOB, B KOTOPHIX YCTPaKBaeTca Npo-
THBOQUILTPALHOHHAN 3aBeca) ToauuHoR 10—20 cm.
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Purc. 41. Cxema YCTAHOBKH Jafl COO-
pyMEeHH] TOHMKHX OecTpaHiIeRHuIX
CTEHOK

! — nebenka: 2 — Komnep; 3 — BHOPO-

norpyxarenns;, 4 — nopada pacTBOpa;

5 — norpyxaemuift 3ae¥:HT; 6 — TO-
TOpaf CTeHka

4.84. Tonkas OecTpaHluielHas 32aBeca HMeeT TOJWIHMHY, OOYC/IOBREH-
yylo ¢opmoi morpyxaemoro 3jiemenra. llocnenHHfi BHIMONHAETCR HA3
CTAJbHOH ABYTaBPOBOR Oanku (HanpuMep, mnipHHOH 600 MM ¢ noaxkamu
200 MM), cHabXeHHOII HAa HHXKHEM Topue POMOOBHIHBLIM HaKOHEYHHKOM
C OTBEPCTHSMH H BXOASIIUMH B HEr0 HHBEKUHOHHHIMH TpybOamH. Ha
BCDXHEM TOpLE HOrpy}XKaeMoro 3JeMeHT2 KpensATcss BHOpONorpyxareilb H
3aXBaT, OGeCneyHBaIOINHNA BepTHKAJbHOE MeDeMelneHHe 3/71eMeNTa 0 Ha-
npasasionell Ha croilke Konpa (puc. 41). IlorpyxeHne ¥ H3BJEUEHHE
3JJeMEeHTa TNPOH3BOAHTCA NPH HENOABHXKHOM KONpPE € NMOA3UY€H IrJIHHOIe-
MEHTHOI'0 pacTBoOpa B HHBbEKIHOHHbIE TPYOH, [locsne u3pjeyeHnss sneMeH-
Ta KONEp nepemeulaercs BAOJb 3aBeChl HA pacCTOsiHHe, olecneuuBawliee
NePEKPLITHE NpelAbAyIied 3aXBATKH Ha BeJHYHHY OKOJAO [0 cM H BHOBD
NPOHU3BOAHTCS TOrpyxKeHHe H H3BJeuyeHHe 3neMeHTa. B pesysabrate 06pa-
3YyeT( 3aBeca HepaBHOMEDHOH TOJIIHMHBI: MHHHMAaJLHO OkoJo 10 cM c
BLICTYNNaMH WIHPHHOA OKONO 20 ¢M B MecTax MPOXOMAEHHS MNOJIOK JABY-

123



TAaBpPOBOro 3jieMeHTa. ToamMHa u GHopMa 3aBechl 3aBHCAT TakxXKe OT
CBOMAICTB T'DYHTa: B HECBSI3HLIX IPYHTAX MOXET NPOHCXOAHTb CMEIUeHHe—
FJIHHOLEMEHTHOI'O PacTBOpa ¢ IPYHTOM B 30HE aKTHBHOH ero BHOpaly,
B pe3yJsibTaTe 4ero 3aseca npuobperaer 6OJbLIYIO TOJMLUIHHY.

O6nacTh NpHMeHeHHS TOHKHX OecTpaHIUeRHBIX 3aBec 0O0yCJOBJIEHE
BO3MOKHOCTSIMH BHODONOIDYXXeHUSI MeTaJinyecKoro asJeMenta. OHa
OXBAaTHIBAET M€CYaHble H HENVIOTHbIE TJIMHHCTBIE TPYHTH, NPH IybuHe 3a-
BEC OPHEHTHPOBOYHO no 15 M. Jonycrumasi ray6uHa BHOPONOTPYIKEHHS
B KOHKPETHBIX TPYHTOBHIX YCJIOBHfIX, @ TAKXE B 32BHCHMOCTH OT Xapak-
TEPHCTHK npuMeHsemoro obopynosahus (MoumiHocTh BHOpONOrpyxareJsl,
pasMephl MOrpyKaeMmoro 3/JeMeHTa H JAP.) YCTaHaB/JHBAETCH 3IKCIEPHMEH-
TaJIbHEIM IyTEM.

ITPHJTO)XEHHE I

@opMmynsl ana onpepeneHus f;; M f:;

OO

fy=—In|b—p2|—p [ fy(t)dt, npu i # ;
0
802 + 2p, — 1
fij=2p11n-_—; : +1n (4[:)%—'1)—
8p1 —2p; — 1
] o . :
'_'E'ln (1691'—'1)‘!“91 {'fz(t)df: npH ¢ = f;
0

o0

I 2
f,jf=——2— — ppz_g‘fs(t)dt ’

vf,- ‘
0
) l t2
rae f; (¢) = (l+—+ t cos 8t +-
7t
chz —
2
i
th —
I 2
ch? hiid Mchzl
2
] - #2
fa (1) = 1 - — (sin 8g¢f — sin §;¢) -
ch® 5

124



141

\ th —
1 I -+ {2 2
+T [ o — +nt (cosﬁat——COSalt) it '
ch®— M ch? —
2 2
t
0+ )
[s(t) = |2¢cos bt — | t2 — 1 > sin 6/ ————-—f;—;
ch? — M ch?2 —
2
] 1 4+ £2)2
ch? — ch? —
2 2
8§ =Inp;
'y ]n(l+ : )
1= el i
204
]
§o=In{l——1;
) n( 291)
(i
—I_—, ecsin 1 < (I u j) < k;
] —
B 2:1_; » kI 1<(uj)<m
"7 3
"1—' » i=]+1,i=1+43, Hle%f%k;
3k —W
» i =14+2uni=I1+4, mgpmk+1]1<j< m;
Lm—}—l——-]
_ i, ecan |l €i < &;
pl_{m—}-l—i,ecm R+1<i < mg
0(2){ H eciu i=1[+3, mpu 1 < j < k;
I lm41—j » i=1+4, » k+1<j<m.

126



3unaveHus f..,

[IPHJTOXXEHHE 2

3HayeHHs p

%

3payge-

RBf, 7 1 o s | 4 5 | 6
1 0,208 l 0,070 0,003 —0,002 —0,003 | —0,003
2 —9.,260 1,006 0,25% 0,070 0,029 0,005
3 ~3,688 —1,108 1,519 0,435 0,160 0,070
4 —4,664 | —9_ 960 —D, 53! 1,813 0,595 0, 260
b —5.,415 —3,059 —1,657 —0,155 2,039 0,736
6 —6,028 —3,688 —2,260 —1,108 —0,129 2,293
7 ~6,545 — 4,213 —-9.816 ~1,75° —0,783 0,342
9 —7.387 —5,0861 —3,688 —2,687 —1,862 1,108
10 -7.739 —5,A15 —4 047 —3,059 —92,260 —1,557
11 —8,056 —5,736 —4,370 —3,390 —92,607 —1,933
12 8,346 —6,028 —4 6h4 —3,688 —92,916 ~-2,260
13 ~8.6171 —6,296 —4,934 —3,96! —3,195 ~2,552
14 —8,856 —6,545 —b,183 —4,213 —3,452 --2,816
15 ~9,083 —6,776 —-5,418 —4 446 —3,688 —3,059
{3 —9,995 —6,993 —5,632 4,664 — 3,909 —3,783
17 —9 493 —7,195 —5.83 | —4.860 —4,115 | —3,492
18 —-9.679 —7.387 —6.028 —5,061 —4,308 --3,688
54 —192,0934 —10,967 —9,679 | —8,736 -—7.995 ~7,387
52 —192,839 —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 —0.498 —8,481 —7.,739 —7.,129
49 —192,685 —10,664 —9,362 | -—8.414 —7.671 7,062
47 —19,575 —10,553 —9,276 —8,276 —7,532 —6,922
46 —12,518 —-10.465 —9,155 —8,904 —7.460 —6,850
45 —192 459 —10,395 —9.083 —8,131 —-7,387 —6,776
44 —19, 398 —10,39%4 —9,009 —8,056 —7.,312 —6,701
43 —12,335 —10, 251 —8,933 —7,980 —7,235 —6,6%4
49 —192.970 —10,176 8,856 —7,901 —7,156 | —6,545
41 —19.902 —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 —_ — — — —

[Ipodo.axcenue npus. 2
SHaUueHHsS] ©

SHaye-

HHA, ¥ 7 8 9 | 10 11 12
1 —0,002 —0,001! ~0,001 —0,001 —0,000 —0,000
) —0,000 —0,002 —0,003 —0,003 —0.003 | —-0,003
3 0,032 0,014 0,006 0,001 —0, 001 ——.002
4 0,129 0,070 0,039 0,022 0,011 0,005
5 0,347 0,192 0,113 0,070 0,044 0,027
6 0,860 0,435 0,255 0,160 0,104 0,070
7 2.378 0,970 0,518 0,317 0,207 0,141
8 0,523 2,510 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 1,948 0.736
11 —1.312 -—0,693 —0,006 0,928 2,832 1,396
19 —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 —1,752 —1,268 —0,783 —0,266 0,342
15 —2.512 —2.019 —1,557 —1.108 —0,650 —0,185
16 2. 743 —2,260 —1,814 —1 388 —0,967 —0,53]
17 —2.957 —2.482 —2,047 —1,637 —1, 940 —0,841
18 —-—3,167 2,887 —2,260 | 1,862 -—1,482 ~—1,108



e

3HaYeHBER ¢

I podorxenue npun. 2

3uaue- — - —_— — — _ —_—
DHA, T 7 8 9 10 n |1
|
54 -—6,871 —6,423 —6,028 —5,674 —5,354 —5,061
o3 —6,808 —6,360 —5,965 —5,611 —5,291 —4,998
52 —6,744 —6,296 —5,901 —5,547 —5,227 —1,934
51 —6,679 —6,231 —5,836 —b,482 —5,162 —4,869
60 —6,613 —6,165 —5,769 —b5,415 —5,095 —4 802
49 —6,545 —6,097 —5,702 —5,348 —5,027 —4,734
48 —6,476 — 6,028 —5,632 —b5,278 ~—4,957 —4,664
47 —6,405 —5,957 —5,562 —5,207 —4,887 —
46 —6,333 —5,885 —5,489 —5,135 — —
45 —6,259 —5,811 —5,415 — — —
44 —6,184 —5,736 —_ — — —
43 —6,107 — _— —_ — —
42 -— — — — — —
41 — — — — — —
40 — — _ —_ — —
39 — — _— — — —
38 — — — — — —
37 — - — — — — —
[Tpodorxcenue npua. 2
Byaye- 3HaueHHs v
HHS, 7 13 14 15 16 17 18
] 0 0 0 0 0 0
2 —0Q,00% —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 —0,00!
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 0,30 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 1,529 0,972 0,691 0,518
15 0,436 1,297 3,142 1,589 1,023 0,736
16 —0,004 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 —3,961 - _'
51 —4,599 —4,348 —4.115 — —_ —
50 —4,532 —4,281 — _ —_ —
49 —4,464 — — _ — —
48 — — —_ B — —
47 — — — — _ —
46 —_ — — — — —
45 — — —_ _ . —
44 — — — _ _ —
43 — — — — _ —
42 — — — — — —
11 — — — — — —
40 — — — —_ —_ —_
39 — — — _— _ —
38 _— —_ — _ . —
37 e — — —_— — —
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’
3Hayenus [,

[lpusroxenue 3

SHayeHUs1 v

3HayeHHus 1
1 0 3 | 4 5 6
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
bl —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 y —0,071 | —0,07t | —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 ——O, 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 | —0,081 | —0,08l —
40 | —0,085| —0,084 | —0,084 | —0,084 | — —
39 —0,087 | —0,086 | —0,086 — —
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b4 —0,062 | —0,062 | —0,062 | —0,062 | —0,062 | —0,062
53 —0,063 | —0,0063 | —0,063 | —0,063 | —0,063 | —0,063
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44 —0,076 | —0,076 — — — —
43 —0,078 — — — —
49 — — — _ — —
4] — — — — — —
40 — — — — — _
39 — —_— — — — _
38 — — — — | = —
37 —_ — — - | - —
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