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NPEAHCIIOBHE
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Inapocneunpoekt Munsnepro CCCP (kananzatet TexH. Hayk JI. M. Ma-
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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

2—270



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;

27



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

43



.
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+
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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.
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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; 3<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>