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HIPEAQHWCIIOBUE

B pacroamux PekoMennaumsix ocBemeHbl BONPOCHLI IIpPOe K~
THPOBAHM H U CTPOHUTENbCTBE HNOOHODPRO~0CERAKIIHAX CTEeH, ODOCHO~
BAHO TEeXHRKO~BKOHOMHEYECKOe NPerMyIeCcTBO 3THX KOHCTPYRUHN
110 CPaBHEeHHI C Heperos3auuTHRIME HOANOPHEIMA CT@HAaMH, yCTa--
HOBJI€Hb! Chepnl HenecoodbpasHOro NpPpMMEeHeHHus, UPelIOXEeHb
MeTOAbl pacueTa YCTOHYHBOCTH HOANOPHO—-OCELAanIIHX CTEeH
Mo NpefenbHbiM COCTOSHHSM, YYHThHIBAKIHNE CHEeUUDUKY HX
paboTs, HpaHb cnocob NPOrHO3MPOBAHKS BeAHYHHBI NOIpYXe-
HUE OcCefawlmiux MAaACCHUBROB B SABHCHMOCTH OT IHAPOIOTANEC—
KHX YQIOBUH M (PPAKUHOHHOI'O COCTAaABA PYCJ/OBBIX OTIOXEeHHH,
MeTOLUKa OUEHKH NefoBOoro poaaeficTeusd H CeliCMUKH,

lonumocrhid BECh KOMIJIEKC PAaCYeTOB YCTOHYKBOCTH MIpPH-
pefed pleppnie, [locinenoparenbHOCTH pacueTon MUTICTPHRPO-
Baga npuMepamn, B PexoMengauuax paHbl Takxe ob6beM u
COOePKABUE HAKICKATEIbBCKHX ¥ HHXEHEePHO-IeQNOIr'M4YeCKEX
pab0OT K oTaenbHBIE INOJAOKEHHS TEeXHOJ/IOT'HH IPOR3BOACTBA
paboT,

PegxoMeHnanyy rnpenHassHayeHbl A9 HHOAHBHAYAALHOI'QG NOpoO-
eKTHPOBAHHEY IIOANOPHO~OCEOAWUIHX CTEH B KAaYeCTBE€ OOHOTO
U3 CHOCODOR 34amHUThl 3eMIFAHOI'O HOJIOTHA HaA OPHXHMHbIX
yyacTKax TpAacchl.

PexomeHpauuu cocraBlieHbl KaHOHLATAME TeXH,
Hayk P.H.Uenuxcseim, A.H.llecospiM, E.AHKoBIEBOH
(HHUMC), mmxenepamu P,I.'epopkoBbiMm, B.K.[lanayposniMm,
C.A.ArTOHsIHOM (ApMrHIpoTpasC), KaQHARAATaAMH TeXH,Hayk
.9 Menuk-BaxTamsas 1 H,E.Tepnopamsuna (I'pysunckufi
IMONATEeXHHYECKHHE HHMCTHTYT).

3aB.0oTelieHueM
FeMJIFHOI'O IIOJIOTHA H BEepXHero
CTPOHHH NOVTH [I,]lemixon



1. OblIUE TPEBOBAHHKA

1.1. [Tonnmopro~ocenawmue cTeHu, spiadwmuecd 6echyrna-—
MEHTHOH DPA3HOBHAHOCTLIO INPOAONbLHLIX DeperoykpenprebHBIX
COOPYXKEHUH, PEXOMEHRAYETCd HCHONL3OBATEL AJI 34MMThI OT
pasMbplBa S3eMUISHOrO ICJOTHA XeNe3HbiX H aBTOMOOHIIBHBIX
ODOT, PACHONOXEHHBIX B 30HAaAX INPUMLIX&HHS ¥ PEYHBIM 10—
roxaM (HA NpuxXMMHBIX yuactkax) (puc.l). [lockonkxy B npo-—
lecce paaMbiBa I'PYHTA B NOAOWBE 3amumaeMoro orkoca (6e-
DEeroBoOro CKJIOHA) ocenalmue MACCHBBI OIYyCKAITCH NOO B/
dHUEM CHIBI TSXeCcTH B 06pasywmylocsi BOPOHKY pasaMbiBa H
TeM caMbIM IIpenoxpanHdwT orkoc (6eperopofi CKJIOH) OT najb-
Hemux (BOKOBBIX) AepopMaumit, TO TH MACCUBBI INOC/IE HX
ouyckaums {unm npeapapuTenbHC) HAPAIMBAIOT HA COOTBETC-
TBYIOHVIO BeAHYHHY, B HEKOTOphIX ciAydasdx NpeaBapUTe/IbHO
HapOHmEeHHbIe YYACTKH OCefallgux MACCHBOB HnenecoobpasHo
YCTPAHBATEL B BHAe NPOTHBOBECOB (CM,pHC.,l), UeiIkwD KOTO-
PLIX 9BAA@TCY NOBpIMIesHe obmel YCTOHYHBOCTH NOANOPHO-
ocepamueyy CTeHbLl NPOTHBR ONPOKHALIBAHHA H CABHTINA,

Opnepawmue CTeHbl NpeaNOYTHTEIbHbI H3 COOPHBIX 3/1EeMEH-
TOB. BB HeKOTODPBIX ChAydasx HUX OeNapT U3 KEAMEHHOHN XIaaKu
Ha HeMeHTHOM pacTpope, OcegawmEe MaCCHBB H3roTaBIUBA-
IOT MOHOJHTHBIMH HIH COOPHO-MOHOTHTHEIMH,

1.2, llopnopHo-~ocenaiomme CTEHL PEKOMEHAYIOTCHY A4
3AIMKAThI OT pasMbisa feperor ropHbBIX H NONYIOPHBIX PeK, a4
TAKXE NOATONNAEeMBIX OTKOCOBR HaChINef CTPOSMHXCH M BHOBL
NPOCKTHPYEMBIX Xe/le3HblX B arTOMOOHNBHBIX nopor (B wacT-—
HOCTH, B CAYYAdX YUIHPEHAd Npoe3xeid YacTH HX 3a cyerT
pyclia pekKd Ha NPUXHMHBIX YUYACTKAX) B MECTaX CO CILOXHbI-
MH pellbetHbIMH, DIHAPOJACIUYECKAMH H APYIrUMHE OCOObIMY
YCAOBHAMH IIPDOXOXOEHUHS TPAaACChl, TPYAHOAOCTYNHBIX OJd OCYy—
IIECTB/IEHUA H3bICKATEJIbCKHX H CTPOHTENbHLIX pador, npu
pacdeTHbIX CKOQpOCTAX TeuyeHud B npenenax or 4 no 8 M/c
U HANWYHE B pyclie pexu, B 30He lpeagnojlaraeMblX
OCHOBAHHH MOAIIOPHO—-OCEBOAKINHX CTeH, I'PABHHHO-TAajleyHO—~
BANIYHHOTO MaTepHana, llpm aToM 3a pacyeTHYIO CKOPOCTH
Te4eHnd Vy TNPHHEMAIOT CPEeNHIOK CKOPOCThH TEYeHHH HA
BePTHKANIK y MOAOIIBLI 3&MEmMAaeMOro otxoca (Deperosoro
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CXJIOHA ) UPE PACYETHOM YPOBHE BOAK B3a804aHHOHR BepOATHO-
CTH INPeBLIMMEGHAYA.

Pirc.l. KROHCTPYKIKA HOANCODHO~OCEeRAammeHf CTeHB:

I - xamepnpnag Habpocka, 2 - COOPHO-MOHONUTHEIH
ocepamwmuil Maccup; 3 - HporHpoBec; .4 -~ MOHOAUT-
Had YacTh CTEeHbLl C uapanerom; 5 -~ cbopHas onena-
IWAasT CTeHA

1.3, Ilpi npoexTHpOBaHHN NOAHNOPHO—OCENAIIINX CTeH Cle-
AYeT YYHTHIBaTh, YTO OCHOBMLIM [PEHMYILECTBOM HX IO CpaB-—
HeHHIO C BBLINOIHHIOUIAMH T € SamyuTHBIS OYHKIHK B aHano-
PHYHBIX THAPOIONAYECKHX YCHOBHSX Oeperos3amHTHLIME 0/~
NOpHEBIME cTeHaMu (puc.2) sapiageTcd OTCYTCTBHE B HHX GQYH-
JaMEeHTa., B CBf3M C 9THM HCKMWYaeTCH HeoDXCAHMOCTE HpPO-
BeNeHuY TPYAOeMKHA & AoporocrosmeEx paboTr no verpoicTsy
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OI'PaMLEHHY, OTPHITHIO XOTIOB«Ha C ROSCOTNHARG 4 # C2ToNK~
POBARHIO GYHIAMEHTR, KOTOPLIE B COBOXYNROCTN COCTARMSIT
okono 40 % ot ofme#l CTORMOCTH CTPOUTENLCTRA AOANOPHOH

cTeHbl. OOmad CTOHRMOCTh CTDORTENLCTBE NDH SaMEHe Hofw~

MOPHLIX CTEeH Ha NOULOPHO~OCeOaINHe CHHEXKSOTCE B HEeKOTO-
PRIX Cilly4gadx B 2 pasa, a& TPYOOeMKocTk BGonee =zem p d pa-~
3a, {Ipn 3TOM HANEXHOCTH SBAIMATE] OT DA&3MLIBA HOONCGDH w
OCe/laIMUMH CTeHaAMH HoJAy4YaeTed He MeHbiua,

Puc,2. Korcrpyxuma 6GeperozamurHolf nOANOpHONR CTERMI:
1 - cGoprrie Geronnme 6A0KH; 2 ~ KpeNileRpe KOTIQORAHA;

3 ~ MmoHONMETHLIA CGeromubili pyHmamenT; 4 — paxepoe Orpax-

neHAe
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1.4, PexomennyemMas xpyTr3sEa BHEUIHHX NOBEPXHOCTRH
OCefaluuX MACCHBOB K FOPHICHTY HAXONKTCA B AMANA30HO
50-85 . [lpa xpyrmape mMepee 50° BOBMOMHO OTKIOHSHHE B

HPONSCCe NOAMLIB & OCeNamAX MACCEBOB OT 3a8J8HHOIO Ha-
HPABACHUA B CTOPOAY pexXi. [lpu xpyvTuzsHe, npessimapmeit
@5 ocnoxagercd npobnema obecHewennsi YCTOKYHBOCTH
HOAHOPHO~OCeHanmELY CTeH B IPOBecce 3 XKCHNyarTalnH.

1,8, Bepx ocefawinEX MACCHBOB [0 HAYAlla paAsMbiBa OO/~
¥HEeH BOSBHUATHLCH HAO DPACYSTHEIM YPOBHEeM BHICOEOH BONE!
{sanausEc# BepoOsTHOCTH NpPeBLIMEHHH) HMa BeJHYHHY He MeHee

TSP
AH = Ahes + 0,5, (1}

ﬁﬂm

raoe Ahpyes - Haber ponm Ha oTkOC (A9 pex CoO IHATR-
relbEEME ckopocTiaMu (Bonee 4 m/c)

2 g
VP ' SL” G‘A-T

——— (2)
Ah,_mg g
3neck V, - pacueTHad CKOPOCThL TEYeHHd, M/C;

K — YOO MEXKAY HANPABJIGHHEM TEYEeHHd H Hanpan-
NeRweM sampmaeMmoro 6epera {orxoca)}, rpan;
U,5 ~ TexHHYeCKHH a3anac, M,
1,86. PexoMennyercs npoeKkTHpPOBATbH ONE€BRAIIHE CTEeHb!
H OCeAIIHEe MAaCCHBB HOANOPHO-OCEAAMIHAX CTeH IpeuMy--
MEeCTBEHHO U3 COOPHBIX DHAEMEHTOB, MACCY KOTOphIx noabz—
pPaw’T H3 YCHOBHYA T'PY3CNOABReMHOCTH HAHDONee pacrnpocrtpa-
HEHHBIX CTPENOBLIX KPAHOB HA aBTOMOOHIIBHOM Xxo0Ovy.
KoneTpyxunsd COOPHBIX 3NEeMEHTOR AONXHAE OmThL NC BO3-
MOKHOCTY npocTol, ofecneuppapomell HAneKHO® CTHIKORAHHE
HX Mexpny coboit. B EkKavecTepe 3/eMeHTOB O/ MOHTAXa ofe-
papineff crennl Henecoobpa3HO IpHMeHATh COOPHBEIE NYCTOTE-
npie ONOXH, SANONHIeMLIle B OpOoUecce CTPOHTE/IBCTBA CKallb—
HuIME OOGJIOMKAMH MITH MECTHhRIM rpydHTom. Oceparwmpe Mac-
CHBLl PpEeKOMEeHAYyeTCs NeJilaTk K3 COOPHBLIX CI/IOIHLIX XEelle3o~

o
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GeTOHHBLIX 3/@MEHTOB, HAREXHO COCAHHSIEMBIX (OMOHONHYHEA=—
eMbIX) HA MeCTe CTPOUTEeNLCTBA., HMMHAY IpaHh OCEA&IOIIHX
MACCHUBOR nenaeTcd 3A0CTPEeHHOHR ¥ YyCHINKBACTCH MeTaljinye-
CKUM YTOJIKOM,

Onepawmie CTeHB HeoOxonuMo pasaeildTk CKBO3HLBIMH Bep-
TH XalIbHABIMH UIBAMH HA BCKH BbLICOTY HX H& CekKOuH OIUHOHK
6-20 M, Cneanyer Takxe npenycMaTpHBATH OTBepPCTHS OUid
BLIXOOA TPYHTOBBIX BOJ H3 3ACTEHHOI'G NpPOCTPAaAHCTBA,

BHEWHIO NOBEPXHOCTL OA€BAKUUX CTEH PeKoMeHayercsd
NOKpLIBATE ToNeM (ana Ay4wero CKONbXEeHUd OCeNAaImHX
MACCHBOB B Ipollecce ONYCKaHMd HX NPH HNOAMBIBE).

1.7. ITonmopuo~ocenaomue CTEHbI C OeBamwmefl CTeHoH
H3 KAMEeHHONR KA1 KH DPekKOMeHayYeTrcd IPpAMEeHgSTh JIRik B H0-—
padnkKe HCKIOYEeHUs, B Cclydae HeobXOAUMMOCTH CPOYHOl 3amu-—
Tel Oepera HMA OTKOCA, KOTr[ga HEeT BO3MOXHOCTeH Ond HHAYC-
TPHANBHOIO Y3roToBReHdd COOpPHBIX 3NTEeMEeHTOR H COOTBETCT
BYIOMHEX MAWIKH B MEXAHH3MOB [O7d HX MOHTAaXA,

1.8, Tonuurry opepawmux CTEH ¥ OCelalmux MACCUBOR
nonBHpaloT MeToaAOM noc/enopaTenbHbix npubimxenni (ure-
paryiit) H3 YCIOBHY YCTOHYMBOCTH NOANOPHO-OCenalomehl cre-
Hbl IIPY PACHONOXEHHH OCEeOAaloIHX MACCHBOB IOC/e HX OIIYyC—
KAHUA Ha 3aJAaHHYIO HIUM pacueTHyw rraybuay, onpepengeMyo
no MEeTOAMKE, H3IOXKEeHHOH B .3 Hacrodmux FPexomenpanuii,

MuHUMAaNBEHYI0 TOMIHHY OCeNalomMHX MACCHBOER DEeKOMEeHOY-
ercd npuEMMAaTth pasHo# 0,6-0,8 M, wupuny ux no ¢poHTy
gasHagyaThk B npenenax or 1,95 pmo 2 M. Hdnuay mMaccusos
YCTAHARJIIUBAIOT B 3ABHCHMOCTH OT BBICOThHI YKDRENIA4eMOro OT-
KOoCAa, pAaCHeTHOI'0O YPOBHY IABOOKOBBIX BOO, YINIA HAKIIOHA
MACCHBOB K I'OPH3OHTY H npeanonaraeMofl riaybSuHbl pasMbi—
B&, IPOrHO3HPYEMOif B COOTBETCTBHH C YK83aHAIMU TIi.J
pacrodmux PexoMenpanuii, B cnyyae HEBOZMOXHOCTH UIH
3ATPYOAHUTENbHOCTY MNPOTrHO3HpPORAHHd I'IYOHHBI pazMbiBa eeé
YCIIOBHO NOPHHHUMAIOT DABHOH 2 M,

1,8, llpun ycravoBlNeHAH ANHHBI 37€MEHTOB OCEenainilnx
MACCHBOB HeoOXOnMMO Y4HUTBIBATHL IAYBRHY pasMbiBa; A4
9TOro uenecoobpasHo ocymecTBASTE COOTBETCTBYKOIEE YOJIH—
HeHne HX (4aCTHYHOE WM monuoe) B NPONECCEe CTPOUTE/Ih=—
CTBA NOAIIOPHO~OCENAICHUX CTeH, |IpH HEeBO3MOXHOCTH NHO TeM
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HJAH HHBIM NPHYHHAM YIJHHHMTHL ocejawimue MaccHbbl IIPDH CTPO—
HTe/ILCTBe NOANOPHO—OCeNawIHX CTex MOXKHAO caeqaThb 3TO B

IIepPHOoT1 3KCINyarvaulyd COOpyXeHnd,
1.10, llpy sragurenpuollt rnyGuHe MeMEHHBIX BOO HIAH C

Henbio CHHUXEeHUY BeJHYHHLI OINYCKAHMY OCeNAaAIIHEX MACCHBOB

B HPOHECCEe 3 KCHAyaTaluuH, a TAKXe IPH HeXOCTATO4YHOH H3y-
YEeHHOCTH penbeda H PPaxUuOoOHHOI'O cocTapa OH& DPYClla pPeKo-
ME@HAOYEeTCHd npenaBapuTellbud CO3NaBATH MCKYCCTBEHHOE OCHOBa~
uue (Habpocky) non ocepawmMMH MACCHBAMH H3 OOIIOMKOB,
KPYIHOCTL XKOTODPBLIX NPHHAMAKT B 34BHCHMOCTH OT CKOPOCTH
TeYeHNs, COOTBReTCTBYIUIEH pPpACYEeTHOMY I'CPH3OHTY BOALL [IpPH
NpoU3poOnCTBRe paloT IO MOHTAXY HHXHHMX YHAaCTKOB ocenam-—
IMHX MACCHBOB, UDPHeHTHPOBOUYHO 3TOT I'OPH3CHT MOXET OuLITh
NMPUHYT COOTBETCTRBYIOINHEM YPOBHICO BOOLI € PACYETHBIM pPAaCXO-
JOM NOeCHdTHNeTHeH HOBTOPAeMOCTH,

1.11. Pacyerunli pasmep (omamerp) kaMuHd d, YKasau—
ot B n.1,10 wabpockxu, xoropas pomnxHa obecneyuTb YCTOIi-
YHBOCThL OCedAainux MACCHBOB B Ipolecce HX CTPOHTellLCTBA,
peKxoMeHayercst onpenensaTb e dopmylie

2
B V
d --—‘“"'"'“""‘“""""‘""‘""""m T : » (3)
A-Qg-( ‘-Xm)'cosdﬂ
rne V - pacyeTHas CKOPOCTL NpH T"OPH3OHTE BOMAbI,

IPHHSTOM B KaueCTBe pacyeTHOr'o B IIPOLeC-
Cce MOHTAaXKAa HIKHHEX YJACTKOB OCelalon#x
MaccnBoB (CpedHas O BepPTHKAJH, IPOBEdeH-
HO¥ Yy MOHAOWBLE KaMeHHOH HaBpoCkH), M/Cj;

A ~ KO3((pHUWEHT, YUYHTBHIBAIIHN YCTOHYHBOCTL
KaMHsI Ha OTKOCe, PpeKOMeHNyercd NPHHHMATGH
A =1 Ha ygacTkax KpPyTblX IOBOPOTOR
(R« 300 M) u A =1,15 - Bo BCcex ocTalb-
HbIX Clydasx;

Tuul¥ - COOTBETCTBEHHO YHeNbHbIil BEC KAMHS ¥ BOAB,
kH/ M ;
Xy — YO/l HAK/IOHa IIOBEPXHOCTH OTKOca Hadbpocku

K I"OPM3OHTY, rpad,



Konugyecrso obnomkoe c pacyeTHbIM anaMeTpoM d, Ao/~
KHo ObiTh He Megee 50 % ot obmero obvema zHaGpocku, ln-
puHy HaAOpOCKH nNoBepxy H& YPOBHE HNOMAOWBH oAepapmel cre-
bl IPEHEMAIT PaBHo#l 2-3 M, a XPYTH3HY OTKOCA — DPABHONR
yray eCTeCTBEHHOI'O OTKOCa Marepxaja nHabpocku,

[Ang Habpocku pexomMeHayeTcCcd NPOYHLIH XxaMeHb, He HMeIo-
MU BBIBETDPEJbIX H pPasMOKaeMbIX BXJ/IIOYEeHH N,

1,12, A9 noRbilieHAE VCTOHRUYHMBOCTH OCEeRAKIMHX MACCHBOB
IDOTUB OfPOKHOBIBAHHA X CKONbxeHud (npn HeoOXOOAHMOCTH
£T0,. BHIABAHEeMOHR B TpolHecce DACYeTOB, BLING/IHIEeMBbIX B
LCOTBETCTBUKR C I, 3 HACTOFHMHX PBKOMEHHaluu)} MOXHO OCY-
MEeCTBISTL HaAPDAIMHBAHHE HX TPOTHBOBecCaMHN — BeTOHHbLIMU
AIMH KAMH, 3ANO0THIEMBIMA ODIIOMKAMH CXAallLHBIX T[IOPOA HIH
MecCTHBIM rpyHToM {cM, puce 1), Hanparneuue srmemsedr rpa-
A¥ JIPOTHBOBRECaZ MOXEeT COBllagaTthb C HaANPAaB/I€HWEM BHelUIHeH
IOBEPXHOCTH MAaccHBA, OLITL BepTHKAIILHBIM HUITA HAKITOHHDBbIM
3 CTOPOHY DekKH; ouepTaHpe ee MOoOxeT ObITE NpaMOUHefHLIM
A1 JIOMAaHBIM, DHICOTY NIPOTHROBECOB ledecoobpaszHo aenarh
DABHOW BEeJIHUHHEe NPOrHO3HPYeMOoro pasMbiBa,

1,13, Hawyano ygacrka samuTel oTkoca (6eperororo Ckiao-
4a ) TIOANOPHO-OCENAKHIMUMHE CTEHAMH, C Uejbil IpeaoTBpale-
91/ TIOBPeXASHHd ONeBAaIMHX CTeH C Topla, UHenecoobpa3swo
3ANIUNATDE NyTeM 3afellK#H MNepPBbhbiX CeKHUuil OoCedamnIHxXx Mac-—
cHBOB B oTkoc (Beperopofi CKIOH) H/IM HOCPENCTBOM TOCTDOH—~
<Y WOOPpbLI, pacnonaraeMofl C BEpPXOBOHW CTOPOHKI YyYaCcTKAa 3g-
HIRETHEl H OTKJAOHAOHIEH HOTOK B CTOPOHY.

.

2., COOAEPXAHHUE U OBbBEM UIKCKATE/IBDCKHUX
M UMHKEHEPHO-TEOJIOTUHE CKHUX PALOT

2eole g cocramienusa npoexTa zamuTel 0TROca (Hepero-
BOIO CKJ/IOHa ) IOAGOPHO~0CEJalMIMKE cTedaMu tpebyercH
NpeaABapUTellbHO OCYWEeCTRUTE clreaywmue tornorpado-reone-
IHYECKUe U ruapoMerpiuyeckue padoThi:

4) cOOp cBeneHUY ¥ HAYYEHHE MATepHUalOB O [PeXHMe
PDEKH (B YACTHOCTH, © ruaporpabe NpoOXOXAESHUS NABOIKOR);
5) ChEMKY MeECTHOCTH B npenesax NONHHHOTC YyWAaCTKa

sexuy B sMacuwradte 1:500 unw 1:1000;

~
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B) ChpeMKYy nonepeyHbix NpobHief 3eMIISHOro NOJIOTHA&
(ann Gepera pexku) u MopdpocTBopoB e macumirabe 1:100 mam
1:200;

r) CbeMKy IPOAONBHOrC HPOGHIH YYACTK& PEKH B MAaCI-
Tabe: ropu3OHTANILHOM 1:500 ung 1:1000, BepTHKAIBHOM

1:50 wnp 1:100;

n) npomep raybuH pexH H& yyacCTKe HnonepeqHbix npodrief
IEMIJITHOI'O HOJNOTHA H MOPQGOCTBOpPOB,

e) us3MepeHHe CKOPOCTH TeYeHHS PEeKH IPH IIaBOolKax B
Deperosoi 30He,

[loMUMO YKa3aHHOI'O ocymecTridercd cbop m aHalusa Ccpe-
negun o pabore CnuxaRiunx GeperoyKpenuTe/IbHBIX COOpYyXKe-
Hiufl; Onus@filiix CYWEeCTBYMmHAX K npoexrupyemMbix [3C w
OPYTHX THOPOTEXHHYECKHX COOPYXEeHHSX O/id CYXOEeHHs O BO3-
MOMXHBIX HB3MEHEHHAX TIHIPOIOTHYeCKOIr'O pexHMa Ha [nepciex-—
THBY: CVIIECTBYIOIKX H HNPOEKTHUPYEMBbIX KOMMYHHKAUHIX, O
HA/JIU4YUE CTPOMTEIIbLHbIX MATepHAaloB; MeTeolaHHbiX.

Bce ruapomMmerpryeckue paboTbl BbINOAHIIOT B COOTBETCT-
piiE ¢ "HacrapneHgueM 1o HU3LICKAHASAM ¥ PO KTHPOBAHHIO
HEIe3HOOOPOXHDBIX H ABTOMOOHNBHLIX MOCTOBLBIX NEpPexonosn
yepea pogoroku” (HHMII-72) [1 :I.

2.2, 'pauyupi ChLeMKH NPOOONBHONC NPODHIS PEeKH NOJIKHBI
OXBATHIBATE BECh YUYACTOK lHpenrnoljiaraeMoro YKpemnjieHmnd, a
TOKXE YYACTKH BULBEDX [0 TeuYeHHUI0 (Ha ANUMHY TPexXKpaTHOH
NMPHHBLI PEeKHM) M BHH3 IO TEYeHHIO (HaA OPOTSIXKEeHHH O[HOM}
MUPHHELL PeKH) C 38XBATOM IIPOTHBONONOXHOrO Oepera,

B cnygasx, xoroa ocyumiecTB/ieHHe nporepHblx paboT He-
BO3MOXHO(H3~3a 6oNnbuiofl CKOPOCTH TEYEHHS DPEKH HJ/IM HE[I0-
CTYTNHOCTH IPOTHRONO/IOXHOI'O Oepera, npedHa3HAYEHHOI'O
Q1S SakKpenieHdd Tpoca., K KOTOPOMY INOABEIUHBAIT NpoMep-—
HYIO JII0JIbKY ), OrPDAHHYHBAIOTCS HPOMEpHbBIMH paboTaMH B 10—
CTYIHBIX MecTrax yxpeunsemoro 6bepera, a s3anoxeHHe MOPGHO-
CTBOPGB CHHMAIKOT C MNaHa MECTHOCTH, HAHOCH B HEH3BECTHbIX
TOYKAX OPHEHTUPOBOYHbIE TIYSHMHBI BOOKI, HCXOOS H3 CKOpPO—
CTH Te4YeHdd B MexeHDL U YK/JAOHAa DPeKH.

2,3, VHXKEHEeDHO~TeONOrHYeCKHEMHE O6CcnenceaddsaiME JOMKHDI
ObiTE YCT&HOBICHL! XaPaKTep H r/IyDHHA 2a72I8HHS KOPEHHbIX
O .04 H& CKJICHAaX [NOMAHKEbI ¥ Deperea g B pycne pexd, TO/A-
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IHH4 ¥ POA AESMIOBHANBHOr'0O NOKPOBA CKAOHA, I'PYHTbH! HACHIH-
HOF YaCTH 3eMIISHO'O MNOAOTHA, MOIMHOCTL ¥ I'pasynoMerpa—
yeC KUl COCTAB AMOBHANALHBIX OTIOXeHHlk v Oepera w B pycCc-—
ne pekyd. XKenartenbHO TaKXe NONYYHTh NAHHBIE O Xapaxrepe
pYCnoBbiX NpoHNecCOB K YCTOHYHBOCTH pycla pPeKH,

2.4. [lna pacyeToB YCTOHYUBOCTH H KOHCTDPYHPOBa&HHY
[IOANOPHO~OCeNaKniiiX CTeH Tpedyerca noOJYdeHHe CleAYIOmMEX
U3 UKO~MEeXaHUYeCKHX NnapaMeTpoB I'DYHTOB:

ynelbkHOro Beéca YaACTUI I'DYHTA 3achinky (ynennbHoro ne-
ca);

B3BEIEeHHOTO VAENBEOrO Beca IPYHTA 3aChINKY (B3BeleH-
HOro 0OLeMHOI'O BeCca rpyHTa);

VAENBHOI'O BECa TOro xe rpydra (obnemHOro Beca rpyH-—
Ta):

MOPHCTOCTH TPYHTA 3ACbhIlKH;

SCTECCTBEHHOHK B/AXHOCTH I'PYHTA IACHIIKH;

paACYEeTHbLIX 3HAYEHH VI'NIOB BHYTPEeHHEer'Q TpeHUd TI'PYHTA
3ACLINIKH H I'PYHTA OCHOBA&HHA TMNOANOPHO-—OCenammen CreHbl,;

KO ppulUueHTa OHUNBTPAUUKM I'PYHTaA 3aChinKH;

rpagynoMerprueckoro (hpaklMOHHOrO)} COCTaBa TI'DYHTA
B IOJI0IIBE Ocefampinero MacCHBAa.

2.0, IloMmumo napamerpon, yKa&3aHHBIX B N.,2.4, Aa/sg pac—
JeTOB YCTOHYHBOCTH M KOHCTDPYHPOBAHHY [IOONOPHO—-OCEOAa-
KX CTEeH HeobXonHMO AONOJNHHTENBLHO MMEeTh cllegyiomHe
CRBEe/1eHHAH:

PACIIONIOXKEHHEe H XapakTep NOOBHXHOK HAT'PDY3KH HA NpPH3-—-
Me oDpyUweHHs;

pPACYEeTHYIO CeCMHYHOCTE y4YaCTka Oeperomoi 30HbBI, rjge
npeanolaraeTcd YCTPOHCTBO MNOANOPHO—OCefarme CTeHBbI;

TOMUMHY /bl ¥ €0 NMPOYHOCTHbIE napaMerprl (B wacT-
HOCTH, IpPOYHOCTH HA uarub).

2,8, llpy nmpopeneHuy HHXEHEepPHO-TeOJIOrHYECKUX HUBLICKa-
HHl peKOMeHNYyeTcs Y9YHTHIB &tk Tpebopanng rnapm CHull

[2] , MeTonnyeckux pexomennanmiyt, yxasauufi ¥ rocynap-
CTBEHHbIX CTAHOAPTOB 3—6] .
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3. PACHET TIOAINOPHO-OCEAIOUIUX CTEH

3.1, Pacyer Ha npouysocTe (Hecymyw cnocofHOCTB) T'pPYH-
T8 OCHOBAHMSA, K&K IPABHIO, HEe NPOU3BONHTCH B CBASH C
teM, d4YTO /IS OCEeNAIOIHX MACCHUBOBR OH 7JHWEeH CMbIca, a
HeCcylas CcHOCODHOCTE TI'PYHTAa IO/ NOOHOWBOH OOeBaAKIIHX CTeH
0ObpiyHO OpIB&ET ONOCTATOUYHON, IIOCKOIbKY, IDPYHT 3lIeCk npena-
CTaplied MNpeyMyueCTBeHHCO I'PABHHHO-TNA7IeYHO-BANYHHbBIM Ma-
repualioMm, l[lpopepky ogeBapwell CTeHbl HA JPOYHOCTEB O Ma—
TEePHANY MOXHO OCYIIECTB/UTh 10 oOmenpuHaToOMY cHocoby
pacyeTa INpPOYHOCTH HIOANOPHBIX CTEeH,

Pacuer noanopHo-oCcenamwimux CTeH BKIn4yaeT p cebda:

a) OUEeHKY VCTOHYHBOCTH HMX HA OIPOKHOLIBAHHE H COBUD,
B TOM YHCIe C YyYeToM CcelCMUuYyecKdx BoO3pefictTpHE;

6) nporuos BepodTHO# rybuHBI pPa3MbiBa (BEIRYHHBI OCA—
KA MACCHBOB):

B) onpenelleHHe BO3MOXHOIO JeQOBOIr'0 BO3AEHCTBHUM,

Crnenupuxa pacyera YCTOHYABOCTH NOAQNOPHO~OCEOAKINIHX
cTeH obycnopiieHa TemM, 4To OHEH (B ornuune oT OOGBIYHBIX
NOAIOPHBIX CTEH, B TOM YHC/E # I'MAPOTEXHMYECKAX) Haxo-—
Ostcyg He TOJNLKO B YCHOBUSX IHAPOCTATHUYECKOIN'O BO3AERCT—
BHS, HO M BaABENOMO OPHEHTHPOBa&XbI Ha nedopmanuy (ocepa—
HHe) B Ipolecce 3KCAyaTaluH. B CBASH C HB/IO0XKEHHbBIM
NIPOBEePKY YCTONYHBOCTH NOONOPHO-OCENAaIMUX CTEH clenyer
OCYNEeCTBIIATL He TONBKO [AJId YCHAOBHH NEepPpBOHAYAIILHOI'O IIO-
MOXEHHd OCefaliliero MaccHB&, HO H C YYeTOM OINYCKAaHHH
ero B HAUHH3IEee IPOeKTHOEe NOJIOXEeHHe,

302 YCTORYHBOCTL HOANOPHO~OCEOAKINHX CTEH PeKOMeH-
JIVeTCH paCCYHTBLIBATL IO HePBOMY fipeaellbHOMY COCTOdHUK
(Ha OIpPOKMALIBGHME U CKOJNbKEeHme), FPacuer BLINOIHIIOT Kak
I TIIockoil 3anavdu, llpm sTom paccMarpuEpawT yYACTOK
crensl anuHo# 1! M, Harpyzku, npeficrpsyiooimpe HA CTEHY H HA
HOBEPXHOCTE I'PYHT& 238 CTEeHOH, NDHBOHHATCI K paccMarpusa-
eEMOMY YUYacTKy CTeHbl,

Jd.3. Pacuer ycrofiynpocTd NOOIOPHO~OCENamwumeil CTeHb
IPOTHE ONPOKHALIBAHUA OCyHmecTmiseTcd HO gopMmylie

__MHBT_,‘/\, Ru-Ne y (4)
Monp = m

13



rae Hyg - paACYeTHOe 3HaveHne 0606meHHOr'c MOMeHTAa
snepxupaomux can (c yseToM Xos3pPEIHEEHTA
6e30MACHOCTA MO I'PYHTAM) OTHOCHTENHLHO BbIG-
panEoi TouXM, kHeM;

Monp -~ pacdeTHoe 3HAUYeHHe 0000meHHOro MomeHTa
onpoKuabiBAIOMEX CRI (C y4eToOM KO3pbHUHEHTOB
neperpy3k¥) OTHOCHTENLHO TOfi e TONKH,
KxH*M:

KH ~ KO9pPHIHEeHT HAOEXKHOCTH, KOTODPLIH IPHHEMAST
CS pPaBHLIM A9 COOPYXEeHHUH
] =IO KJIACCA ,uivsnesssessnsnsecassesssssesass by 20

2—T'0 eevessesssssseessossssssssscsorvanesssassns 43U
3T0 teevenensr srosasesorscscsascrnsascsncansses 4310
4T O veseeeessssesonctonasstesnsnrancscssoasonce 1,103
N, - KO3QPHUMEHT COYEeTAHHH Harpysok;
m - xoapduumenr yciiorrHi paborsl,

3HauyeHus K03 [|lDHUHEHTOB neperpysky N gJ9 paccMaTpu-
BA@MEIX YCNopu#l rnpupenednl B Tabiumie,

R

Knaccuduxanua | Harpysxn Koasddruuenr
Harpysok ? leperpyskKu,
| ri

[locTosaEm € Or cobcrTBeHHOff MAaCCHI
| cTpoORTennbHbIX KoHcTpykimmit| 1,08 (0,85)
Or H60KOBOro naBNeHHS
rpyHTS 1,2 (0,8)
OTr moapeficTBHS BOOM 1,0
Kparxoapemen-| Ot pBosneficTerrg xenesno-—
Hhle | ROpPOXHOTO NOABHXEOIC
cocTapa 1,3
| OT ceficCMEYEeCX0ro BO3-

O
cobute | 1€ACTBUA 1,0

1 pumeuanusg:]l, llpg onpenenenun Harpysok
OT rpysTa (BepTHXalbHOro NAaBJEHMS OT Beca I'DYHTa H OOKO—
BOrO NABJEGHRS I'PYRT&), B CHAYHaAX HCHO/NL3O0BAHHA pPACYE THHIX
3HAYEHHR YI'fla BH/TPEHHEroO TPEeHHY, CHEeINJIeEHHS H YAJLHOr®
peca rpyaTa (T.e. HOPMATHBHBIX KX BHAYeHEH, H3IMEHEHHBIX

na xoabdbuumeHT 0E30NACHOCTH HO rpyyram) KO3 hDUIHEHT Q-
perpyakn HDEHHMAETCHd PaBHBIM I,

2, 3HavcHES XO3POHONEHTOBR Heperpysky, yKA3AHEEe B
cxkofxax, NPHHAMAITCE B Tex CHAy9asx, Korfna Ex ACHONbL3O~
BaHEe Co3/laeT HAHHERBIN'OAHERINIEe YCIOBEY RIf yCcToRdMBOOTH,
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Sed, KosddruUumeHnT coveTaHES HAr PYSOEK {1, YUYHTHIBAET
BePOATAOCTE HeONarouprATHOrQ COYeTAHHS BPEMOHHRIX Harpy-
30K HJIAH pO3UelHCTBHE ¥ JOMIXKeHd BROLJHTBRCH HPHE HAJAYHHE OBYX
BNy Sollce KpaTKOBPeMeHHbIX BO3HeHCTBHI,

Hpa BoapeBCTBHEE H& COOPYXEHHAEe HOCTOSHHEIX K ONHOH
KpaTkoppeMeHo# Har pyskm g = 1.

[ipp BO3OeRCTBHU Xxe NOCTOUHMBIX ¥ ABYX ung Honee xpat-
KOBPeMEHHBIX HEA&IrPY30K, PacHeTHhIe 3HAYEHHY NOoCNeHHx
cnenyer yMHoxaTtb Ha [, = 0,3,

Ocobble COYeTaHHE HACDPYIOK COCTOST M3 OCHOBHBIX COYE&~
raguit, NONOAHeHHLIX OHHOR u3 o0cobpix HaArpysox (celicMHIOC
KOr'0 BOGNeHCTBHS, oB/AHSHES B3pbIBaA), B 3TOM C/iyyae Belu-
SHHB KPATKOBPDEMEHHBIX HATPY30OK YMHOXAKT Ha KOadbIHUREHT
coyeraruss n. = 0,8,

3.9, Koaddruuernt ycnoprft pabornr mM, yuaTbHBaOMER
BHA NpenensHoro COCTOdHHY, HPHOIMKEeHHOCTHL pPAaCYeTHLIX
CXeM K Apyrue GaKTOpPhi, HPHHHMAWT A8 OeTOHHHIX K XKele-
300 TOHHDLIX COOPYXEHHEE Ha NOJYCKAJNLHCOM H HECKAJIbHOM
OCHOBAHUAX ,paBEKIM M = 1, [lngd nopepxmocrefl CABHIE,
NPOXOAAHIEX HNC KOHTAKTY OeToH~Cxal/la HJIH B MacCHuBe OCHO
BAHHY YACTHYHO MO TPEeHIHHAM, YAaCTHUYHO N0 MOHOJMUTY, (Tl =
w (3,895,

3.6. Tlpn ucnonbaopaHuu BhipaxeHdd (4) K ONPOKEOHBAIO-
MM CHRJIAM CllegyeT OTHOCHTb CHIhI AKTHBHOI'O [HABIEHHS
DYHTA HA ThHIJIOBYID I'DAHb CTeHbl, [QAaBJ/JeHHe BQIbl HA 2T¥
e 'PAHE H NPOTHBOOABJ/ICEHHE Ha& HMXMHHE I'DAHH CTeHbi, &
TAKXKEe CeHCMHYECKHe CHJIbl, E YAepPXEBAMXIHM OTHBOCAT BCEe
OCTA&JbHLIE CHIbl,

Hpn onpepnenesnr M, . MOMEHTE OHPOKHABIBAIOHIEX CHJI
®IJIH HX COCTaBIdIOMHEX, HE CORNajamolHXx C HANPDABIACHREM
ONPOKHOALBANHY, YHHTHIBAIT CO 3HAKOM MHHYC. AHAIOTH4YHO
VQHTLIBAIOT NPH OonpenesieHuH M'.-Ig MOMEHTHI YAePXKHBAOMEX
CHJI HJIH HX COCTABAJdKIUMX, COBIANAKIIHX C HANPABJIICHHEM
ONPOKHOBIBAHHA,

3,7. Pacyer yCTOHYHBOCTH nOQNOpHO~oOcenaiomel CTeHH
NPOTHB CKOJIbXEHHAH OCYMmMeCTBIASTCH 0 dOpMYIie
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NUQ ~. ___KH ' nC (5)

?
Ncgg ~ 1l

rae Nyg" NpOeKUMd pPaCyeTHbIX 3HadYeHH# ofobmemHbIx
yNepXHBAIOMHAX CHN Ha NPeaAnoNaraeMyo I/ioCw—
KOCTh CKOJIBXeHRd (C yueToM koaddpunsmenTa Geao-
nacHoCTH To rpysram), kxH:

NCQB"‘ NpOeKUHds DPACYETHHIX SHAYEHHH OBGOGIMEeHHEIX CHABH~
rajmHEX CHJA Ha IpeancjaraeMylo II0CKOCThb
ckonbxeHdsd (C y4eToM KOadOHOHEHTOB Ieperpy3—
ku), kH;

3HAUYEHHS BCeX OCTAaIbHbIX KOosbPMIOHEHTOB TakKHe
Ke, kak ® B dbopmyne (4),

3.8, CxeMa npujoXeHus HATPY30K Ha NORIIOPHO~OCEenalo—
MYyi0 CTEHY I[IpPY HNepBOHAYANLHOM IMONOMEHHH Ocegapnerc
maccupa ([0 ero OonycKaHHs B BOPOHKY DasMbIBa) [iig Cly-—
ga« FOPH3OHTAINIBHOIO O4YepPTAHMHd NOBEepPXHOCTH BACTEeHHOH
3A4CBHITIKA 4 OTCYTCTBHY BHEWHEeN HArpys3KH HAa 3TOH nomepx—
HOCTH NpeacTaBlieHa HAa PHC.3. O TH HArPY3Kd BKIKNYAKT B
cebgq:

AKTHBHOE [AaB/IEHHe TI'PYHTA 3ACHIIIKH HaA THIJIOBYIO P'pPaHb
onepalaneit crenst 5-10 (ycnoepno cupamnennyw ) - E,
KH; ‘

CrHAPOCTATHYECKOE [aBJ/IeHHe BOAbBI ¢ THUJIOBOR H NMuiepoh
CTOPOHEI MNOANOPHO—~OCepamoneifl ¢Tedsl Egp 7§ Ei , KH;

BEDTHXANLEO2 (ARJIEHHEe BOAbI HA NMUUERYX TI'PAHbL G-sq
Gg , KH;

IPOTHBORAB/IEHHE BOMALL un,;,unz , Whpa, xH.

coBbcTBEeHHBIH BeC NOANOPHO~OCenAawmeidl CTeHbl, CKIabl-
BAWUIKHACA B paccMaTpHBaeMoOM Cllyyae i3 BeC8 3JIeMeHTOB
ocenampuero Maccupa P,” Po, P , Py, x<H 1 ne-
ca onepapomedt cremnt (5, , G, xH.

3.9. Pacyer ycroifiuuBoCTH NONNOpHO~OCcepamwmell CTeHb
IPUMEHUTEJIBHO K CXxeMe Ha pHc, 3 nenecoofpasHo ocymecT-
RAATh 1719 HAWHEeBbINOAHEHIero cliyyas, XOorja& TOPH30HT
poabl cunpasa hpp (3a TeIIOBOH rpaHbio) COOTBETCTBYET
DACYETHOMY TI'OPHAOHTY BBICOKHX BOO NPHHATOH NOBTOPISMO-—
CTH, a TrOpHaoOHT ciieBa N, (y 7NHIepol I'paHH) HEXE IO-
PU3OHTA BLICOKMX Boad HA& AN  (nepemas BRICOT, XOTOpPBIH
obbiuno Heperca B npenenax ot 0,25 no 0,5 M),
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TTOCKONLEY ORAHA 98CTE I'PYHTA 3ACHIIKH HAXOAHTCH BO BIORO
HMEeHEOM COOTOYHHEE, & ADyrad — B CYXOM, TO O YIPOMeREN
pacyeTa npenllaraercd BRIUHCILTL YCAOBHYIO BRICOTY 3ACHIO=
e Hi_ﬁcﬂ . noaygaemMyml nocle IpHBEAedHs I'PYHTa ecrecr-
AOHHOE BI&XHBOCTE K ONHOMY YAEJIBHOMY RECY CO BR3IBElHI@H-
HBIM I'DYHTOM 10 popMyne

"
Hyen = hop +(H ~hy) - 275 (8)
B34
rae Yect , Y 838 ~ COOTBETCTBRHHO YHENLHBIN BeC
CPPYHTA 32CLINKH, HaXousimerg--
cd B @CTeCTBEHHOM H B3BEIeH-
HOM COCTOSHMH, KH/’MS;
ocTalibubie O0BOZHAYEHHH OYEBHAHB HS DHC. I,
YaensHbelfi BEC rpy HTE BO BIBEMEHHOM COCTOIHHH OIpe-—
0eNgIoT

3,533 - (XHQ ”35} A4 = Vnop), (7)

roe ﬁ yg - YOAeILHBIH BeC YacTHU I‘p}fﬁ’i“rﬁ K}{/'Mﬁ;
35 ~ ynenekanl#l Bec nonwmil, xH /2"
Viop = o6neM NOD B e HHRIe ofmema rpyata {nopac—
TOCTh) B AOIHX ©XUHRAIbI,

.10, [Ang onpenelleHusd AXKTHBHOIO AABJAGHHA PRPYHTE 38w
CHRIIKK HA TbIJORYIO I'DAHb OEBAIOINEeH CTCHLI {~ _ IpeaAB&DHE~
TENHHEO ONpenenidioT AKTHRHOE OAaBJISHHEe 1“pyHTaa£Eﬂ {xH )
HA PHETHBHYIO ThLINOBYK I'DAHD

P

2

— Ygs8 + Hyea
tﬂ“—-—"—:“'g ) 'Aav (8}

e ﬂn ~ XOSHPUANEHT AKTHBHONQ HOAaBASHHS I'DYHTa&, OIpe-—

nengeMbpii B pacCMATDUBABMOM cliygae 1o Gop--
a YIIQ

cost @ o)

h -T—?""-""““‘“’"“‘“““‘”“"“' e W 2
Na / iy - sln(g+d) _I
é“*ﬁsm \ e 3 _3



riae \f -~ ¥YroJjl BEYTDPeHHero TpeHud T'DYHTAa 3acChbin—-
Ku, Tpan;

é - yrona rtpenus ¢ O0OKOBYIO IOBEPXHOCTH CTEe~
Hbl, Ipan.

Ilpn pacyerax peKOMEHAYeTCd HCICIb30BATH PACYETHDLIE
3HaYeHHE ( , NO/y4aeMble OYTem [elleHHs HOPMATHBHBIX
3HaYeHHN ux Ha KoadduiuueHT OGE30HaCHOCTH (B COOTBETCTBHH
¢ ykazamuamMy CHHIl nmo sopMamM npoekTHpORaAHUY OCHOBAHHY
spannit B coopyxensit [ 5 | , a raxxe I'OCTa mno crarucru-
yeCKoi 006paboTKe pesynLTaTop onpenelieHuii rpyHTOBbIX Xa-
paKTepPUCTHK [Gj ) o

ilpy npenpapuTeNbHbIX pacyeTax, 8 TakXe OAd OKOHUa—
TenbHblXx pacyerop obpexkros I ® 1Y xnaccor xanuranbHOC—
TH AONUYCKaeTcs [0/1b30BaTbCsg HOPMATHBHBIMH 3HAYEHHEMH Q.

Aganormygpie TpeboBaHUd MOXHO DACHPOCTPAHHTH H& 3Ha-
YeHH s YVAEeJNbHOI'O peca I'pyHra,

Cuna £ 4 npuxnannisaercs Kk ¢uxkrussoit rpasu A [l na
DACCTOAHHH 7. OT HOAOWBBLI CTEHB (TO4YKH A Ha pHC, 3);
IpH 3TOM B pPACCMATPHBAEMOM Clydae

S = Myen (10)
J

Mckomee pasnenne E , 3 B xH, Ha ycnoBryio TeI/IOBYIO
rpadr 5~10 onpepensioT 1m0 BLIPAXEHHUIO

- 2
EaE::: E;_a-(‘f'“tgﬁ*tgq?) ’ (11)
rle € - yroJl HAKJIOHA ThIJIOBO# ycinoBHOR rpaHd oO-10

IHOAHOPHO=OCenaKwie§i cTeHbl K BePTHKAH,r'pals

Touky NPHAOKEHH! CHJbI Em55 NMPHEAMMAIOT PACHONIOXEHHON
HO YPOBHE TOYKH MPH/IOKEHHS CHIIB E o, @ Hanpasiledue
ee Depyr mon yraont G 2K HOpMalld, MNPOBEAEHHOH K YCJ/IOB-—

goit Tei1oBO# rpann 5-10, Ilpu Lge -tgy = | npusn-
mawotT £ 4. = 0, g
3.11, Hasnesus sotst (» kH) Ha roinopyio ( B, ) on

nmpueayio ( B A ) rp HH CTeHBl BLIUHC/SIOT NO GOPMYriam:



- h
Eo = % Mo . (12)
2
2
- h
4 2
rone  h h — YPOBHH BOABl COOTBETCTBEHHO C ThiJIO—

np % A

pofil B JIHIeBON CTOPOHEBI, M,
PapHopeficTeyome gapneHdut BOOdbl BO BCeX Cnyyadx npd-
K1aabiBAIOTCH K LUEHTPY THXECTH COOTBETCTBYKMMX 20D HUX
paclipeneieHHd d,
3,12, BeprukanbHoe napnenne poasl (B kH) Ha numenymwo
rPaHb QnpeaendioT N0 BEIPDAXECHUAAM:

8 :
Q= 94 Y& > (14)
Gy =S, ¥ > (15)
roe 94, 92 ~ COOTBETCTBEHHO M/IOMANH 0-11-12-8 =

[Iporuponapnenue poabl (B kH) MOXHO onpegesluTh 1O
$ opMYyaMm ;

Uni= _%“ '33'(hlh +hn)'KT;(16)

U,, = Xs-hA-T‘ID; (17)
_ dg *ha

un3 p— _——E—_—_ - 10A . (18)

PapopeficTBywmue CHI NPOTHBOAABNEHHS IIPHK/IA40bIRBAKT—
Cd K HeHTpaM TsXeCTH COOTBeTCTBYIIHUX 20D HX pachnpe-
neneHns. Y YUTHIBAIOT UL TPOTHBROMNARICHHE B3IRCLIUBAHHAS
buNbLTPALHOHHOE TPOTHLOZABIGHHE He YuHThIBAGTCH, B Chs-
31 C er'c He3HAYHTeNbROCTLhI /I DPACCMATPHBASMBIX YCIAOBUH,
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3.13, Cobcrpennnmit Bec noamoOpHO~OCEeNAKMeH CTeHbl Bhi-:
YHCHAGIOT, KAK OPABHJIIO, OTHEJBHCO AOJIS ocefamvmero MACCHBA
B odepammel CTeHbl, NOCKOILKY HX OOBYHO OeaiT H3 pas-

HRIX MarTepranos. 9 ynpoumeHus pacyeToB CeyYeHue NOoaInop--
HO-Ocenawiet crennl ARorna oOwnipaer LenecoodpasHO pasje-

JIATH Ha OTHelNIbHWE NPOCTHeE OQHIYps (afheMeHnTn}., B gacruno-
cru, (cm, puc, 3} ocemanmull Maccup paanelier Ha 4 wacTty
c secom P, P, Py, P4 ;onesawmas cresma pasfu-

ra ua apa anemente ¢ secom (4 v rp, (c yyerom kondpu-

rypalgn 0OOC/He INpOBeNeHHs YC/HAOBHON TblIOBOH rpanm 3-10),

BruigucngwT Beca (8 kM) ornenbabiX slleMeHTOB HOONODHG-
ocepnaomell crenn (cM. puCS):

M
Pa= 8, "d, ; (18]
b !M -
pg - E’)g Y . (2@)
B.= 8§, -¥ (21)
L I 3 g@ »
e e ne - £
Py= S4 Y, ; (22)
G,=, 3¢ - (23)
1= 54 "B,
. c
Go=S5, - ¥, (24)
rae O 4 , Dp, O, 94 - IJIomangu ¢puryp, cocra-
" BAAIOIEEX CEeYeHHe ocelampiero MaccCuba, MQ;
8o — YHenbHBIH BEC Marepmalia OCealero Mac-

3
cusa, KH/ M ;

L, § L, - nnowanu ¢mrryp, Ha KOTORpIE pazbuto ceue-
HHe ojepapueil CTeHbl, M ;

C
XU - ynenbéimﬁ BeC MaTrepumana onepamwliey CTeHL,
kH/ M.
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3.14, Ouedra ycTrofiyHBOCTH NOANOPHO~OCEnAKUel CTeHHl,
NMPUMEHH Te/IbHO KCXeMe Ha pHuc,3d, N0 nepnoll rpynne. npeneib-
HbIX COCTOSIHHH Ha oOnpoxuabsinamue (B cOOTBETCTBHH C HOPMY-—
nolit (4)) ocymecteidercsd B chaeaywmell nocienoBaTelbHOCTH.

[Ipexne Bcero, B COOTBETCTBHH C YKA3AHUAMH N, 3,3 -
3.5, omnpeneinsgeM pacyeTHbieé 3HAYEHUS HaATPY30K H BO3gelcT-
PHi, nepeuucnedHHsix B m1.3.8, [IpH aToOM npuauMaeM HANHEBbLI-
rogHefiliee coyeTaHUe KO3GDDUUHEHTOB MNEPETrPY3KH B COOTBET-
cTBHH C rabnuueifl, T.©, HAr'PY3KY OT AKTUBHOI'O NABJ/ICHHY
FPPYHTA, TOCKOMAbLKY oHa crnocobcrTpyeT HaAPYUMEHHIO YCTOWYHBO—
CTH, I MEEMaeM ¢ HaubolnbmwuM Koadduuuearom ( N =
= 1,2), a Harpysku oT CcOOCTBEHHOI'O Be€ca 3J/IeMEeHTOB [NOI-
TOpPHO—OCeaKmed CcTeHbl, B CBA3Y C TeM, 4YTO OHH NPOTHBO-
AeACTRYIOT ONPOKUABIBAHHIO — C HAHMEHbLUWHUM KOo3aphHIHEeHTOM
( n = 0,95), Harpysku ot BO3aelCcTBHA BOABl, B COOTBETCT-
BHH C YKaszasvugMu Tabnulipl, NpuHAMAaT ¢ KOosphALUEeHTOM
neperpysks n = 1,

Taxknm obpazomM, a/id pacuyeToB TPHHHAMAaeM
P

E =E -n=E_ -4,2;

Qe Ag A e

p, =P, -0,95;P,=P,-0,95;P =P.0,95; B,/=P,-0,95;

,,
G,=C,- 0,95, G, =0C, 0,95;

8p __ b6 . bp b bp b . 8p 6 .
B =By B =R, @FP=0/56/=8,;

np?’ 1
P . P ) P _
und N um’ unz una* un3 ng ° P
g BHINONHEHHY RalbHeHRINnX pacueTor CHITY Eaa pac-—
KN4[BIBAIOT HA I'OPH3OHTAIBHYIO Ea H BePTHKANBHYIO
Ec; COCTaBAGIONIUe: €
€
Pr P
EY =E. -cos(e-d), (25)
¢ £
B p
E“e = QE-SLH(E*—J). (26)



JateM BBLIYHCILSIOT YUCHEeHHble 3HABYEeHHA MOMEHTOB ONPOKH-
ABIBAKIMUX U YOASPXKHBAWIIMX CHUNT OTHOCHTE/IAbHO Touku O nnuy
" . Boiyuciienue MOMeHTOB leniecoobpasHO gellaTk KakK OTHO—
curenbgo Ttoukn O, tak u ¥ , a 3a OKOHuATeNBLHLIH 6paTh
HAWHeBbLITONHe kUi Pe3ynbTaT B COOTBETCTBHH C dopmynol (4),

[IpyMeHUTeNbHO K PACYeTHOH cXeMe HA& PHC.3 MOMEHTHI
ONMPOKUNBIBAIOIUX M yaepxkupawmux cun ( xH' M) orrHocuTenb-
HO Toukn U ornpepensmoT IO BBIPAXEHHHAM:

on Pr
NMP: ZML P= Eai-(z - 07 sineg) +
Pb hy,
+E aﬁ-(z -tge +710 + 0T cos e)-l—EiP- (-—5-”- 0J- sing)+
+un"64+un2'az+un3'83 ? (27)

L yg ngg: pflp' BS+P:'85+P:'89+ P:-E‘{'I-G-:'E“*l-
(28)

P g ¢, h, B 6
+bz-Ei0+EA-(~3—--Oﬂ'-sLns)+ e,-t,+0,-¢,,

rae €, - E“ ~ pACCTOSHUSI OT TO4YEK IPUIOKEHUS CO-
OTBETCTBYIOWMX CHI no Touku O {(mnie-
YK CHJI), onpepenseMble aHAIHNTHYECKH
ANE rpabddyeCKIM IDyTeM, M,
3Has BeNHYHHBI [} u M no hopmyiae (4) mpouspo-—

yqg onp J}
A4 T OLEHKY YCTOHYHRBOCTH HNOANOpPHO-~OCeJawieil CTeHbl Ha

ONPOKAOBIBAHUE,
B CBa3B C OTCYTCTBHEM KDATKOBPEMEHHBIX HAI'PY30K H

CefCMUYeCcKUx BO3AEHCTBHE B pacCMATPUBAEMBIX Ha pHC. I
yC/IOBHAX [pUHUMAaeM KO¢p¢HUMEeHT codYeTaHrd Harpysok [l
e 1'

KosdduueHt ycnopuil paboThl B PAaCCMATPHBAEMEIX YC/IO-
pHAX (Kak g xeie306eTOHHBIX COOPYXEHHR H& HeCKalNbHbiX
OCHOBAHHUEX) INPHHAMAIOT paBHbLIM 11 = ],

Takum oBpasoM, B paccMaTpuBaeMoil Ha pPHC,3d pacuYeTHOH

cxeme Bbhipaxenue (4) npumMeT BHIS

> K. . (29)
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3.15. 119 oleHRA YCTOHNYHBOCTH NOANCPHO—OCcenawmel
crTeHnl, H300paeHHO# HA DPHC.Jd, MNPOTHB CKolbxeHra (o
popmyne (5)) onpemensiior pacyeTHhI€ 3HAYEHHY CABANAKIHEX
1 YAEDXKHBAMUX CHJA B NPOEKHEH Ha naockocts 0T

or pr
ng ZN ,'CGSE‘—E g’ SLHE'tglfT-ﬂ-
_ P8
+b_ -sing +E “COSE ‘i'lg%"-E -cas.‘::+E ;sin-tgy+
&

AU, + U, Unﬁ)'sine U, F U +U )-cosgtgy,, (30)

P P P PP o b 5 ﬂ_
Nyg = (Pt B+ P+ P, =G 4G, 46, +0,)  sine +

¥ P p fr i P g 2
+(P+P +P +P + G +C,+0 +0, }-cos € -Lgy +

-cose —E_ -sing-tgy, (81)

ronl TpedAns nopomsbl Maccusa 0Y  no rpymry
(npaxkTHyecky paBHBI{ Y1y BAYTDEHRErO TDEHUH
rpyHTa), rCpai.

‘locsie aroro, nNpuHAMAad nO pEAManne dopmyny (8) u sHa-
gepxa 3 =1, M =1 (us rex e coolpaxenuil, XoTOpHiS
npupenedsl B 1,9,.14), NpPOH3BOLST OHEHKY YCTORYHBOCTH HOL~
NOPHO-OCeAmEeHf CTeHbl NPOTUBR CKONBXEHEA NO BbIPANMEHHIO

vae -

N
——y ; KH . (32)
Ncgb
3.16, Ecnn yonospd ?29) H (32) mHe BRINONHAWLTCH, TO
cieayer NPpOXKTHPOBATHL NCOANOPHO-QCEnalMylo CTEeRY 3aHOBO
¢ nellhio TOBBIIIEHHd VCTOHYHBOCTH U AOCTHMEHHS BBIIONHE -
HMA YEKadamubix ycnopuii., Hig 3TOrC MOMXHO YBEMIYHTE TOM-
MAHY Ocelawinerce MAcCHBa, H3MEHHTL YI'oJd ero HakIoHa,
HapacTeTkE ocCefalomHil MACCHR HPOTHBOBECOM, VBEAU4UTh ra-
HapaTel oaeparmed CTeHbl.
J.17, CxeMa NpHIIOKEHHS HAPY30K Ha HOANODHO-OCenAaln—
gyI0 CTeHY [IOC/ie ONYCKaHHd OCelaimero MaCCHB& Ha PO KT~
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Hywo (sananHHyio) rnybHHY pasMbibBa h aas 718 CAyudas ro-
PUSOHTA/NBHOI'O OYepTaHus HOBEDKHOCTP? 3ACTeHHOK B3AChIIKH
H OTCYTCTBUA BHEUIHEH HAI'PDY3KH Ba 3TOH NOBEPXHOCTH TIpH-
BeJeHa HA pHC. 4.

Ona ypnobcTpa npakTHYeCKHX pPACYETOB ThIJIOBAd HOBEpPX—
HOCTE CTEeHhl 3aMeHeHa YCJ/IOBHO# nomaxoil rpanubio MNJT
JTO CO3QaeT HEKOTOPYIO CHelUudHKY B ONpeesieHUH BeIUYH-—
Hbl AKTHBHOI'O [ABJIeHHSI rpyHTa 3acuinka, OcranbHble HAarpys-
KH H BO3ACHCTBHHA ONpEedelIdI0T AHAJION'MYHO BLINEUIIOXKEHHO~
My {(cm.nm.3.12, 3.13).

[HocnepopaTenbHOCTb ONpeaelleHud AKTHBHOIO [A&RJIeHUH
NTPHHIMAeTCH clenymolnei,

Crpourcs snopa Hanpaxeduit Ha GHKTHBHYIO rpaHb {1, A
nng Bcel BeicoTbl H ca ¢ KOTOpYIO ompenensioT no ¢opmyne
(6). Ilpu aToMm opaﬁga'ra 3MOpbl B BepxHel# wactu P, =~ 0
(nockolbKY B paccMarpupaeMoll cxeMe HEeT BHeUHEeH Harpys-—
KM), a OpPAHHATY p, Ha YPOBHE MOAOMBEI (B Toyke A}

onpeneidioT

pZ = 3,533 ’ Hyca ] Aﬂ. ’ (33)
roe }\ﬁ BBIYACASIOT 10 dopmynae (9),
Cumiy axrapnoro pasnemus £ apecw paspensior na
[Be YacTH E Ea ] npnxmmmneca HQ BEDXHHH M HIUX—

HHM Y4YAaCTKHU CTeth

BenuuyuHa BepxHe# CHIIBI
2

' (Hyea — b a3
Eu: 3’535 ( '.-IZC P ) . Aa . (34)

¢
Bricory npuiioxesdd Z  3To# cuinl (cuurad OT TOHKH

B ¢uxkTuBHO# rpamm) HaxomsT

zZ = ---—--H yer " el . (35)
3
[Japnenune E a, HA BEPXHHE YYACTOK YC/IOBHOH ThI/O-
BOJ rpasy onpenenﬁ}ofr 10 BbiPaXEHUI
Eu = aﬂ (1 "'"th tg‘f) ? (36)

3
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Prc, 4, Cxema IDKACKEHHAS HAI'RPYSOK HA NOANCLEO—~OCEIaXMYIo CTeHy TocCne ONyCKaHHS

oCenaomero MacckBa Ea IpoexTHYI (sanannyw) IiIylusy pasMbiBa hpu:ir-l onst chydad
FODEAOHTANLHON 3&CHUIKH B OTCYTCTBHS BHelRed HATPY3KE Ha NOBepXHOCTH



rpe &, -~ Yrojl HakK/JIOHA K BePTHKAIH BEeDXHer0 yyacrka
YCIIOBHOHR THIJIOBOE I'DaHH, rpag.

Touky npmaoOXKEeHHS CHIIBI E“e NMPEHHMAIOT Ha YPOBHE TOY-
ku_npuioxenms cunni L, , a H&I‘fp&BHEEHHe ee = Io4 YoM

f? K HOpMA&JZIH, NPOBENeHHOM XK nepxHeMy YV4YaCTKY YCIACRHOH

roiioBok rpaar MN  (cwm, pr%lc.4).

Benuyuny HUXHEEH CHIILI Eu VCTAHABAKPAKT PABHOH yac-
TH 1-2~4~3 mjowiagu 3HIOPH NABJIEHHS I'DYHTA HA BEPTHKAL—
Hywo hagTEBHYIO rpesb Afl ; npunoxena oxa B UEHTpe THXE~
CTH y4acTka sniopns 1-2~-4-3 wa spicore Z' , cYyuTas oOT
TOY9KH A (bHKTHE}lHOﬁ I'DAHH.

Hapnenue [ g Ha HUMHHE YY4aCTOK YCJOBHOI THIIOBOK

€y
rpanu

1! 3 2

Eﬁﬁ == Ea “(f”tg&‘z'tg?) : (37)

e Eg — YTOII “HAK/IOH& K BEPTUKAIIH HHXHErQ Y4YaCTXa
YCIAOBHOY THIJIOBOH JFpauyu, rpan.

Touky NMPHITOXKEBHH CHIIbLI EﬂE OIPHHEMAIOT H& YDOBHE

1 .
TOMKK TpHIONKeHHa cuibl £, a hanpapiiesne €€ OepyT mnon

YoM K HOPMAIH, npoanéﬂeﬂﬁoii K HHXHEeMY yd4acCTKy ThIJIO-
BOH T'PaHH NT( cm. puc,4). [lapiiedue poabl HA THIIAOBYIO
¥ JIMIERYI0 TI'DAHM CTeHbl BhIYHCHHIOT o dopmynam (12) u
(13).

Bepruxkancaoe par/ieHHe BOAbLl OlpeneilsgoT B COOTBETCT—
sru ¢ ¢opmynamu (14) m (15).

[lporuponapiiedde BOAB B pacCMaTpHBaeMOM clyyade olpe-
Nensior

U‘ﬁ{ -~ 110 dopmyine (16)

1 " :
un‘zﬂ T-Xﬁ .th.*.(hh__ hpﬂaﬁ)]'{rn’ (38)

y
Wn, =77 "%, (hﬁ"hpam)'ﬂA. (39)
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CobcTpeHHBI Bec 3JIeMEHTOB NOANOpHO-Ocenawnell CTeHb

B TOM cChyyae onpepeidioT no d¢opmynam (18) - (24),. Ilpn
3TOM 3a Ri npaaumaoT naomans HJIL 40P a aa
Q, - nnomanr PCNA.

3,18, Ouenupatbs yCcTOHUMBOCTH NOANOPHO-OCeaAalmell crTe—
4bl NPHMEHHTENNbHO K CxeMe Ha pHC, 4 clenyeT AHAIOTI'HYHO
ﬂ“. 3‘14 — 3.16|

Ilpp saToMm

Ea£4: EQE{ ’ 4, 2 ; (40)
"ne "
Ea,, = E"'Ez- 1,2. (41)

[[opusoHTallbHBI® COCTABALIOUIHE CHJ/1 AKTHBHOI'O NAaBJ/IeHH4
PABHBI

| Pr (P
‘184_ Ea54 " CO0S (61_8)? (42)
ner "ne

Eaaz-—- ag, cos (€, - S), (43)

a8 BepPTHKAIIbHbIE HX COCTAR/JIAdUIHE.

PE (P

E;E:zm: E%‘ - sin(€, - 0); (44)
P8 HP ]

Eaez — Ea£2 L O 8 (EZ u S)- (45)

[Ipp BHIYHCICEHMH MOMEHTOB ONPOKHABIBAIOUIKEX CHII IO hop-—
myne (27) u casuramomux cun no dopmyne (28) smecrto ro-
pHﬁ’SOHTaﬂbeIX B BePTHKaIbHBIX COCTABIIKIIMX OAHOH CHIIbI
Eq B Cxeme Ha PHC. 3 BBONSIT COOTBETCTBYIOWHE COCTAB-

c P "
q0Imue CRI a E
JIST KO HI Ea€1 G‘EQ_ .
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3.18. CxeMe NOpUNIOKEHHMd HAI'PY30K Ha NOANOPHO--O0CEeAain~

YK CTeHY nocie ONYCKaHud ocepawuero MaccHupa Ha IIpoe XKt

uyio {3anmannyio) raybugy pasmbiBa hmm niig ciAy4ad HaKIOH-

HOl noayriaoM © K IrOpPU3OHTANBLHON HNOBEPXHOCTH 3aCTeHHOH
JACHIIKK C NPHRACKEHHOH K Hell paBBEOMEepPHO pACHpefelIeHHOH

HArDY3KO# HHTEHCHBHOCTBLIO § ,KH/Ms u30bBpaxesa H8 PHC.O,
B stToM cliyyae peKOMEHAYEeTCH TAaKad HoclenoBaTel/lbHOCTH

onepalyuii Npu BHIICGIHEHUH PAaACYETOB YCTOHYHBOCTH.
Onpepengercs pacyeTHOE 3HAYEHHE UHTEHCHBHOCTH HaArpya-—

KH

A
g= q-n, (46 )
rie 1 - xoodhbHUHEHT lIeperpy3ku, IPHHAMEeMEBIX

NpY Y4YeTe HOABMNKHBIX BPEMEHHBIX HArpysoKk OfT

KENe3HONOPOXHOI0 COCTana (B COOTBETCTBHH C

NaHHBLI MK Tabnuuby) n o= 1,35

[ HAPY30K OT KONIOHHbLI apTomobunei N 1,4;

nng HArpya3oK OT TPAHCUOPTHBLIX eAHWHHI aBTOMO-—

EHIIBHBIX H TOPONCKHX JOPOT esesscesssesse. f1= 1,1,

[Tociie 27Toro CTpoaT 3UKPY paclupenel/ieEud [JaplieHNH Ha

dukTuBHYw rpanbk LA c yuyeTom Hy“ . onpependeMoll mno
popmyne (6), [lpx sToM opamHaTa B BepXHEH YacTH >TOH

snwopsl {CM. puC.D)

H

By = ‘ip' /\a* (47)

a Ha raybuHe H':lcﬂ HAQ YDOBHE MNOAOIIBLI OCEHaloIero

MASCCHBA B TOuKe A

pz - (XMB “HHCA‘!’q/P)'ACL v (48)

31echk

cgszky

A = O
a ) SLi{yYy — KX)-8sLNn + £ 2
COSS [‘H‘\J COS X +~ COS ]

P o
q - HHTEHCHUBHOCTEL DABHOMEPHO pacnpeigejieHHOH
Harpy3ku ¢ y4eTOM KO3hPHLHEHTa neperpys-

29
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ki, XKH/ M
X. - Yrojl HAK/JIOHA ITOBEPXHOCTH SACTEHHOH 3ACHINKH

K I'OPR3OHTY, I'pPAal.
JarTeM onpefensoT AKTHBHOE NaBlleHHE E HA BepXHHH

yuactok ¢uxtupHol rpaunn 0B

4 P
' 838 '(cha o hpq;n) 2 q, !
E, = 4+ + A g3 (50)
2 Kﬂaﬁ - (Hych- hpa:&ﬂ)
roe ﬂ BRIYHCAFIOT 10 popmyne (49).
C“Hna E npuKiansiBaerca or toykd B wma paccrogsun Z

(cM.pHC.5), onpenengeMoM B 3TOM cillydae no dopmyne

e —

(chn - hpuar—t) Sq’ T Yest (Hyﬂ“ - h"‘”"’)]
3 [25} Y8 - (M, P“W)J

AKTUBHOE [ABIEHHEe Ea HA HH)XXHEM Y4YaCTKe (QUKTHBHOM
rpagu ( AB ) npuEEMAaOT paBHBIM IIOMAAHM HACTH 3UIOPHI N&B=
negua 1-2-4-3 Ha BepTHRalbHY©O ¢(uKTHBHY rpasb fLA (oM,
puc.B), a TOYKa ero INPUIOKSHHS NMOMEeUAaeTCad B HeHTpe Td-
KECTH HTOr0 YYaCTKa 3MOpPbl; HAXOAAMEroCd I'Paduuec KuMm
TYTeM MM UHalIMTHYECKM . locne ee H?XO)KH@HHEI onpenensoT

7 . (51)

i
paccrosmne cwiei E o g0 mopgouwser Z
E Hecs nocneayiomdil nponece OlpelelieHus! BelHUYHHbl CHJI
Eﬂg 7| EQE , < TAKXEe TPHIOXKEHUs K VyacTKasM YCJIORHOM
.-'

ThIITOBOH I"‘paHH, BBIUHCIHEHUE pACUeTHRIX 3IHAWEHHH H X044
nacyYeTon HA ONPOXKHABIBAHHE H CKOAbXEeHHe OAHWHA IO C HU3JI0-
WKeHHEIM BbIII€ 7T CXeMbl Ha PHC. 4.

3.20, CxeMa npuUnoxeHud HATPY30K HA HOONOPHO~OCEIAK -
MYo CTEHY nocie onycyKanud ocepampliero MaccupBa HA HPOSKT—
HY IO (BﬂﬂaHHY}O) rinybuHy paamMbiBa hpaam alIst caydad uame-
HAWIWErocy OYepPT&A&HUAd NOBEPXHOCTH 3a4CTEHHON 3AaChIIKH C

NOH/JOKEHUEM K HEeH INPOM3BOJALHOH HAI'DY3KH INpHBegeHa HAa
puc. B,
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. Puc.5. CxeMa NDpHRIOKEHER HATPY30K Ka NCANOPHO~OCENaKnINYId CTEeHY C JAaCHINKOH, HMe-
—~ e HAXKIOHHAYIO INOBEPXHOCTh, C NPUNOXEHHOH X HEeH paABHOMEeDHO pacHnpernelieHHOH HA-—

FrpY3KOH



A%

M?}] L’{' {l

7

Puc, 8, Cxema K pacyeTy NOANODPHO—-OCeNAIOMIEH CTEHES HpR MeEdgpumeMcd CHYepPTaAREH
NIOBEPRXHEOCTH J3aChiX¥ ¥ NPOM3BOALHOHN HaArpDy3Xe




B} paccMATpHBAeMbIX YCJIOBHSAX pacyeThli YCTONYHMROCTH pe—
KOMEHAYETCH BLINOJAHATL B ABNOXEHHOM HEXEe NociefOoBaATeNh—
HOCTH,

Cuny AKTHBHOI'O NABJEHWS TPYHTa Ha GHKTHBHYIO rpanbflLA
OHpEeRATIOT MeTOROM NOHBITOK Kax HaxboJbmee H3 3HA-
qeHu i Ei.. , TOACUYMTAHHBIX MO $opMyne-

sin (8, — )
L= G (52)
caos (@ + 3 -8 : )
roe Lr. - cymma Beca (- apeanoniaraeMolt NpUaMbl 06~

(14
DY DIE HAH /&fﬂvﬂ* (¢ y9eToM B3BEIHBAHAS I'DYH-

ra) n pamﬂoneﬁcmymu{@;& PACTIONOWMEHBON HA HEen
parpyakn (€ yuerom cuorx KoabdHUMEHTOR Ne—
NOrPYIKH) &
9. ~ yroa Mexny npenmnoJaraemMoil MIOCKOCTHIO CBpY-—
v IIEHHS ¥ TOPHSOHTANLHOH NIOCKOCTBX {CM, DHC,
8).
3layenune f“}; s KOTOPOMY COOCTBETCTBYET Harbonpiee
IHAYeHHS E‘L ; ornpenenensoe no dopMmyne (52), npunuma-
I0T 38 PACYeTHBIA Yron
AKTHBHYIO CHIY OT Beca npuaMel ofpywemus E noCiie

P
3TONO OlIpeAensIor

sin(@ - y)
cos ( + - 8 )

Eon=Cop - (53)

iipy »TOM CUKHTAKT, UYTO CHIA E':,p ABRJIAIETCH PDABHGIE M~
cTBYIOmEel, 3HIopa KoTopod umMeeT BUO TpeyroilkHuka., Pac-
CTOYdHHE 2':4:1 OT TOYKH NPUJIOXKEHUA 3TOHN Cunsl 10 NONOMBGL
MaccuBa {Touxa A) BHYHCA4IOT N0 GopMyie

H

YCA

Zyy= ———— - (54 )
3
Cuny E OT HArPY3KH @ , PACHONOXEeHHON #a npus-
Me 06pymennﬂ n paclpenenennolt nmo wmupune O { oM, prc,
6) onpeaeadidtT OO0 dpopMyne
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sin (8 —y)
cos (y + §-6)

Paccroasue Zq OT TOYKH IDPUTIOKEHHS CHIIbI Eq/ o
TOYKH A ONpegeslsinT N0 BLIPAXEHHK

= q-Qa- . 5
Eq{qa (55)

Zg = H+h, —x-tg 8 , (56)

ruae ho — PA3HOCTb OTMETOK YPOBHY IHOBEPXHOCTH I'PYHTA
1on LEeHTPOM TNOJOCH wppuHO# @ o rouxof [
(cM. puc.B);

X ~ pPAcCCTOYHHEe Mexny (QUKTHBHOK rpadbio CTeHbl H

OCBhIO MOJIOCHI HAarpyakd wupuHo# X ., Ecam
YaCTh 1I0J/IOCHl XKE/Ie3HOAOPOKKEOR HAIPY3KH OXKa-
3blpaeTcd 34 npenaellaMi NPH3Mb! OODRYIEHHH, TO
nop paamepom " A ¥ cnegyer nOHHMATE WHPHHY
TOH 4ACTH [OJOChI, KOTOpPAd pPACNO/IOXKeHA H4 IDPH3~-
Me obpywenns,

[locne ycrapop/ieHUS BeNHYHHbL CHI Eq, # Eap ¥ oux
NOJIOKEHHY BBIYHUC/IAAKTCH 3HAYSHPYd 2THX CHI UPH OPDUHITOXEHHP
K YCIHOBHOH OCPEIHEeHHOH ThUIOBOH I'pAaHH Dfr (cM. puc.B),

Yy oJi HAKIIOHZ KOTOpPO#l K BepTHKaiun oOGCasHaueH yepeas ©,
o hopMyriam,

2
) . - . . T
E%a Eq - {1-tge, tW); (57)
E.,= E(1-tge, - tgy). (58)

'LDEE
IHHocue 27100 NOC/EAOBATENBHOCTL PACYETOB TAKSEH XKe,
KAK W [Ng pacdYeTHbIX CXeM Ha puc, 4 u 5,
3.21, Yyer celicMuyeckoro boageiicTBHsg HNPUH pacyeTax
YCTOHUYRBOCTH HOOHOPHO-OCENAIIHX CTEeH CBOAHTCH K TOMY,
YTO B AOIOJHEHHE XCHJAaM, IIPHBEJEeHHLIM B PACYETHBIX CXxe-

“ax Ha puc, 3 - 6, BBOIYT HNONONHHTENbHbIie ycuius (puc,7):

4) COeRCMHUYECKOrO fasileHHs HECBI3HOrO I'DYHTa 3A4Chl 1~
RIL;

G) CeHCMIIYeCKHX CHJL HEEePLHUU MACCH 3AeMeHTOB CaMoi
CTeHbL,

) ACIHOHHTEIBLHOIO HHEPUMOHHOMO HAaB/ISHHS BOIibi.
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g Puc., 7. CxemMa opuiloxeHHY HArPY30K K BO3NECUCTBKHE Ha NOQNODHO-OCEIAKIYW CTEHY B

YCHOBHAX CeHCMUUYECKOIr0O BO3ASHCTRUY



IHononurrenbroe CeHCMHYECKOS NaB/ieBHe I'PYHT& 38CHhINKH
YUYUTLIBAIOT IIYTEeM YpeJlHueHHs COOTBeTCTBYIMEro aXTUBHOIO
NapIeHRS

G

G = Ea-ld - Kc-t,g(qfa-———;%):l ., (59)

roe Em - axTHBHOE napneune rpyHra (xH), BuIYHCICHHOE
B 3ABHCHMOCTH OT CXeMbi pacuyera, 0 (opMynam

(8), (34), (37), (50);

G -~ axrusHOoe napnenHme rpyATa C YY4eTOM CeHCMHKH,
kH:

\g ~ pACYETHOe 3HAYSHHE YI7ia BHYTPEHHEro TPeHHs
rpyHTAa, I'Pan;

Hc - KO3¢OHLUNEHT CeRCMHUHOCTH, pPaBHBIE ANd pacuer—
HOH CeUHCMREYHOCTH.
7 Bampos . . . ... ... HK_o=10,028
B i e e e ... HK_=0,050
. Hn.o= 0, 100

C
LIOCKONBKY BO BpeMd 3eMIIETDACEHHY CHiia CedCMHYECKOINO

BO3OEHCTDUA MOXEeT HMerTtbh Jdwbheoe HanparlieHHe, TO YCIOBHOC
MPHHUMAIOT HANPABIICHHe AKTUBHOIC [AaBJIeHHS IDYHTA C YYeTOM
CeUCMUKHE IOPH3CHTANBLHBIM {(Hanbonlee HeGNaAronpHITHBIM C
TOYKH SPeHHS YCTORYMBOCTH) M B NOCHeAYIOMEM He nelamoT
TONPABKH Ha HakiOH rpagg Y , Xax ang ychaopdd orcyrcT—
BUS CEHCMHKH { XOTd 270 M He MCKIIOYaeT HPOBEpPOK HA yCTOH-
YUBOCTh C YYETOM YKA38HHOH IONDaBKH).

CeficMUIYEeCKUE CHJIbl MHEepIHH SoL (B xH), BniBbIBAEMBIE
MAaCCOH# 3JEeMEeHTOB CAMOHU NOANOPHO-OCepauel CTeNsl, DPexo—
MEHAYeTCs OnNpedeniTbh no hopmyne

S,. = 1,0 G, K., (80)
roe  G,; - Bec oToeneHbix 37eMeHTOB, CEHCMHYECKYI0 CHIY

HHepHOEH KOTOpeIX onpenengioT B xH,
OTH CHIBbl NPUKIAOBIBAIOTCH B HEHTPE THXKECTH COOTBREeT-~

CTRBYIOMUX B/IeMeHTOB NOOANODPHO-OCeaiel CTeHr K Hanpap-
NAI0TCH POPH3OHTAABHO B PEYHYIO CTOPOHY (CM.pHC.T7).
JOTONHUTE"LHOe MHSPDUAOHHOS [1aBR/IeHHe aoamZPz(B xH)

OAF paccMaTpesaeMnX YCAOBHEE Onpenens:oT nNo dopMmyne:

36



2
v . h
Kc Xﬁ np . (81)

>p,= —<t

OxHO NpHKIanbBASTCH B LUEHTPE TAXECTH 22NIOPbl MHEPHMOHHO-
ro AAaBl/ieHdd BOAbl MOPH3OHTANBLHO TO HAMNDPABIEHHI0O B CTOPO-
uy pexu (cM, puc. 7).,

3.22, [Ipy pacuyerax YCTOHYUBOCTH NOANOPHO-OCenAIneH
CTeHbl B YCHOBHHX CEHCMHUYECKOI'0 BO3deficTBUA clleayeT Be--
MTU4YUHBI KPATKOBPEMEHHbIX Harpysok (Hanpumep, OT Beca

IOABHXHOIO COCTAaBa) YMHOXATb Ha KO3bPULUMEHT couyeTaHud
n, =20,8,
ITocne ycranoriieHud pennunHbl M HaANpaBJIeHUH HAI'PY3O0K

BbIBLIBAEMBIX CEHCMHYECKHM BosnaeiicTeueM (cM. puc.T),1ocne-
AVIOWHEH  pacueT YCTOUYUBOCTH OCYMECTBAIEGTCH AHANONHYHO
UBJI0XEeHHOMY Ol cxeM, usobpaeHHbix Ha puc. 3 - 6,

3.23, lIporuosupyemyio raybHHyY pasMeiBa Y OCHOBAHUS
MOANOPHO—OCenawiux CTeH, HeobXOomHMYKW N pacdeTa pe-—
AUYUHBLI ONYCKaAHM§ ocepammero Mmaccupa, N M, pPEKO-

PA3M™
MEHAYeTCs BbIYHCAATL 1O hopMmyle Pekomenpaunii | 7 |

(62)
V. -h. 0,77
—aqref——B ) ,
e 083 ("o h_

B xKotopoit V_ - pacuerHag CKOPOCTHL NOTOKA Y NOXOWBHI
v samumaeMoro orkoca (6eperoporo ckio-
wa), M/c:
hn - rnybnHa 1noTOKa y TOAOHIBbBI 3aluiiaemMo-
ro ortkoca (6eperoporo cknomna), My
g - YCKOpeHue CHibl THXKECTH (9,8 M/c )
cdl - cpenuui#t nmamMerp dbpakUMil rpydHTa, riaybuHy
pPA3BMEIBA KOTOPOro HNPOrHO3UPYIOT, M,

B cnygae, ecsu rnybura pasMbiBa MO pacyeTy nojdyyaer-
ca 6Gonbuioffy, TO ee MOXHO YMEHLIIATb 3a CyeT, HAnpuMep,
npegrapuTellbHOU OTCHINIKH HAa /[IHO PEeKH B MEecCcTe pacnolioxe-
HHY ocenapilux Maccupop bepMnl u3 Dojiee KPYNHBIX XaMHeld,
YeM Te, KOTOpbhi€ HAXOOAHATCHS B €CTEeCTBEHHOM pycie,
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3.24, Ouenxka /1enopoOro RO3ACRCTBHY HA BO3MOXHOCTL
CcMeIeH s ocenawmero Maccusa (HnE ero sjleMeHTa B IpO-
Hecce MOHTAXAa) OoCYmecTB/deTcs no dopmydie

pH < G"M 'tg‘fr ’ (83)

rge Q-M ~ pec ocepamomero Maccnsa (mim ero saleMeHTa B
npouecce MoHraxa), kH;
Y, - YroJ BHYTPEHHEr'O TPEHHH IOAOWBLI MACCHBA O
PDYHT OCHOBAHHY, Ipan;

P, -~ paBHoxeficTeyomas nenosoro sosne#cTsrs, kH;
2 i
p— -4
PH \/ p& PP . (64 )
dneck Pﬁ 3 F}r, - COOTBETCTDEHHO BEPTREANLHAH H TOPH3OH-

TallbRasg coctTapsidiomue nAenoporo posapeficroud,
8 | ua pmc. 8, xH;

7 7
! i
|
|
|

Puc.,8, Cxema poaaelicTBHA NbIHHbBI Ha ocegawmyuil MacCHE
NOANOPHO-~CCEeNanen CTEeHbI:
] -~ npaHHa; 2 -~ ocenamuHii MACCHB
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6 -8 -h°
Pe= — ’ (85)
6 -¢
rAe @Ju - Openesn IPOYHOCTH Nhaa Ha Harub (OpHEeHTHPOBROYHO
6, 6 = 0,8 MIla, Bonee rouno & . 6Gepyr mno

cn;aaoqﬂﬁxam H ODYrHM aa:mmm); -

& -~ mmpuHa nbaHELl B cegeunn l-~1 (nns pacyerorp Ge-—
percs 1 M),M;

' — TommmHa nbaa, Mg

£ ~ paccrognue OT OTKOCA N0 Mecra H3nNoMa, M.
OpHEHTHPOBOYHO HPHHEHMAETCH

E=(3+6) h; (66)

Py
P = — (67)
¥ ctg oK
roe mm - YO HAXNOHA TNOBEeDXHOCTH Qcepamerg MACCHEBSA
XK TOPUBOHTY, Ipan.

B ciaygae, ecnm ycnosne (B3) re animonHsercsy, HeoOxond—
MO QOOTBETCTBSHHO YBEIAWYHTH BEIHYHHY G-M. [Ipr sToM
UPEeANOAATCA0T BOSMOXHOCTE CMEMEeHHHE OCeaaiomero MAaCcCHBa
(unm ero snemMeHTa) B HANPABJEHMH TEHSHHS INpPU KOCOM yaape

8 HeprO JIbIOHH,

4, TEXHOJIOTHA TMTPOU3IBOLACTBA
PADBOT

4.1, Paborii N0 COOPYXKEHUIO NOANIOPHO~-OCEIAI0HUX CTel Ha-—
JHHAKT C IOAFOTOBKH OCHORAHHYH, BRIPDABHHBAEMOIro cnoemM niebh-—
ga toamusol 10-15 cm. Ha nriporresnsoe ocHoObaHume ycraHap-
ABAIOT aBTOKPAHOM OJ/IOKH HUKEEro pana ojierpanmeit CTeHbl,

HHocne ycraHOBKH HUXHEro pspa 6/CKOB oneBammiell CTeHEbl
MX 3aceifiamoT (ecnu OHH OYCTOTednle) CKANLHBIMH OOIOMKAMHE
HIA MECTHBIM I'DYHTOM, ['paHn OI0KOB CO CTOpPOHBlI 3aCbIIKK
(Hacrinu) o6MA3BIBAIOT OABYMS CIOSMH TOpPIYero OATYMaA,

Hlpr "Hanuyny B OCHOBAHHUH MOCJe €I'C IOANOTOBKH BBICTYH&-

RIAX NILIO qonyckaeTcss MeCcTHAad saMeHa ONoKOB MOHOIHTHBIM
6EeTOHOM,
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4.2, Bcreng 3a ycTAHOBKOR HHXHero papna Oilokon onepa-
me# CTeHbl, HX 3&CHINKM ¥ 0OMAB3KH THINIOBOH I'paHu OHTYy-—
MOM IHPOH3BOAYT OTCBHIIKY I'PYHTA 3& 3aCTEHHHIM HNPOCTPAHC—
TBOM CJOSIMH TOJMWMHHOHE 35-40 cM, paszpaBauBaeMbix 6yiblo3 e~
POM U YINJAOTHAEMbIX. JATEM YCTAHABAHBAIOT BTOPOH (M mO-
ciegywowyde) pan O/0KOB, W BCE YKA3AHHbIE Bbille Ollepaluy
IIOBTOPSIIOT,

4.3, bnokuy opepammeli CTeHbl B KaxI10H €€ CeKlUHuHd Kjia-
AYT Ha CHNol UeMEeHTHOro pacrsopa, lllBb Mexny cMexHniMH
OOKOBLIMII I'DAHAMU ONOKOB B CeKUHH TAaKXe 3aN0ONHYIOT lle—
MEHTHBIM PaSCTBOPOM H TIWATEIBHO IATUPAIOT. Mexny cmMmex-—
HbIMH CEeKUHAMH OCTaB/AAI0T TeMIepPATYpPHbI€ lIBLI,

MoHTaX HMXHUX paaop OIOKOB pPeKOMEeHAYeTCH BBIIOIHATE
B MHNePHOO YCTAHOBHBIIEI'OCH MEXEHHOI'O TOPH30HTA BOLbl,
BepxHo gacTk onepawinell CcTeHbl OOBIYHO BBLIP&BHEBAIOT [0
NIPOEKTHBIX OTMETOK MOHOJMTHBIM ©OeToHOM H B HeoODxoou—
MBIX ClIYYa8Xx 3apeplaiT IapalneTOM,

4.4, BHemwHw NAOCKOCTb OAeBAaIHUX CTEeH HOKPLIBAIT
TojieM Ond objieryeHHd ONYCKAHUS OCedallHX MACCHBOB,
llonyckaerca yCcTaAHABIAHBATL TOJEBYO NPOKIIAOKY He 10 BCefi
NOBEPXHOCTH ojepaninein CTeHbl, a4 JIHlbL B MecTax YKIaaKH
MOHOJ/IHTHOrO GerToHa.

4,5, llpa MoHTaxe ocepapwiux MAaACCHBOB B NepPBYK OYE~
peb YCTAHABJIHBAIOT ABTOKDAHOM HX HHxHHue Onokn (upm Ba-
praHTax COOPHO-MOHO/MTHLIX KOHCTPYKIMH ocedammHax MAac-—
CHBOB), NOC/e YCTAHOB/IEHUH HECKOJbKUX pPANOB OIOKOB One-
BaIle CTEeHbl,

Y CTAHOBKY BepXHHX OJIOKOB OcenapluXx MACCHBOB M HX
OMOHO/IHYMBAHHE OCYHWECTBIAAIT NOoc/je sapepuiedus padoTr no
BO3BEAeHUIO oneBaloumeil creHsl, 1locne saTOro Ha ocenapmue
MACCHBBLl YCTAHARIMBAIOT NPOTHBOBECH. (TaM, Iae OHH npeny-
CMOTPEHEbI ),

4.6, llpumepns pacyeToB yCTORYMBOCTH NOANOPHO-OCERAI0-
IHHX CTeH, I'1yOuHbI pasMbiBa H OUEHKH CeHCMHYeCKOro BO3-
AeHCTBHE NpHupeAeHbl B NPUITOXEHHH,
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Mpunoxenne
[TIPUMEPH PACHETOB

[lprMmep pacueTa yCTORIMBOCTH HOONOPHO-OGCenalone i
cTeHpl NDHM IepPBPOHAYANLHOM IOJICXKEHHH Qcepaiomero

maccrBa ([0 ero onyckamus B BOPOHKY pa3dMbBa) nnd
cliyiasi IOPH3OHTANBHOIO Ou&DTaHKS NOBBPXHOCTH

34CTE@HHON 3A4CHIIKH U PTCYTCTBHA BRGMIHAK HACRY3KK
Ha 9'TOH NOBE@DXHOCTH (NPEMEHATeNIbHEO K DHC.3

Tpebyerca paccqwra'rbl YCTORYUBOCTE CTEHLI, N3 06D &40 He

HOA Ha pPHUC. 3, TPOTHB ONPOKHABIBAHUS M CKOJIbXEHHS MPH
CenyYIOIMKX YCIOBHAX:

OB6NIA9 BBICOTA CTEHBL o « s s 5 s o » 2 o o o M= 10 M
Y 0enbHBIA BEC DIDYHT& SACBINKY A oes:m‘ec'me;a:ﬁ:it::oM3
COCTOHHUM & ¢ 2 o s o & « ¢ v s .3{;—;1,8 TC/ M

(18 xH/M")

O6neM HOp I'DYHTA 34CBUIKH o . nvm; 0, 2

yﬂ;ambﬂmﬁ BEC YACTHI I'PYHTA « » ¥ = 2.0 TF/M

(20 xH/Mm") 49

YToll BHYTPEHHEIr'o TPEHHS I'DYHT& 3aChIIIKHU 0
Yronl Tpedud O DOKOBYIO NOBEDXHOCTEL CTEHLI % 1
[OPHBOHT BOABLI CHPABA o o o ¢ o« s v o s o » Npp= 8 M
ITOPDUBOHT BOABL CNEBA + ¢ o o o ¢ o o « » @ R, = 3,0 M

Ypnenbdsili BEC MaTrepuHala oOCedalinux M&CCHBGB

2 OIBB&IOI%eﬁ CTEHBI 4 o« & & o ,y: ﬂ@(z = 2.5 1t/ M
(28 xH/m )

Y 1oJi HaKJIOHA IOAIIOPHO—~OoCenamme cCTeHs K
BEPTHRAME « » » » +» » 2 + &+ s o+ « « » » 2 » s E = 30"
LOoNMmKUMa 0CenNaminero MACCHBE + o o » o o o s 1,7 wm
Tonmuwaa onepawmefl crexn (nocrne npopeneHHd
YC/IOBHON THIZIOBOK TDAHM) s o o o o o o « o & 1,3 M

3

[Ipexne scero,no hopmynam (7) n(6) onpenensem ocna-
MeHUT Y g o H }-l'“_“”h
¥8,8~ (2,5-1,0) x (1-0,2) = 2,20 o/

1

IIpr pacueTax HCMONBLAOBANKCH YMCHAGHHLIE 3HAYGHAS BeIIMYRH
B CTAPO} CHCTEeMe enHHMIL, 0



1,8
= e
HH"—"“ 0 + (10-8) x ""“""‘1'2 10,5 M,

[179 BBIYHC/EHUS AQKTHBHOI'O [NABJIEHHS I'PYHTa JACHIIKH
no dopmyne (8) npenpapuTenbHO N0 BoipaxedHmio (9) onpe-
nensieM Ko3hpdHUMEHT AKTHBHOI'O [AaBJ/IEHHS IPYHTA

\ = cos” 30 B
’ . stn 30 - sin(30 +15 )
casd§™ |4+ \[ ~—
cos 19
0. TH 6
= —— =0,30.
0,966 - 2,58
CnenoparesibHO,
2
1,20 x 10,5  x _
Eﬁ-'-'—- *"‘“’*‘"‘“"‘”‘"‘“‘2 0,30 = 19,8 rc.,

[lapnenne HA YCHOBHYIO THIZIOBYIO I'DAaHL onpenendaeM no
poipaxenuno (11):
Eq.” 19,8 x (1 - tg30° x tg30°)% = 19,8 x 0,448 =
= 8 8 TC,

Touky npmnoxenus cun E_ u Ea HAXOOEM IO dbopMy—

ne (10) £

Zﬂ'—"l'%‘—"s"r-Sg.BM.

[Japnenye BOOB HA THUIOBYIO M JHUERYIO I'PaHH CTEeHBbL
onpenensaeM no dopMmynam (12) u (13):

6 1 x g°
o= 5 = 40,5 Tc;
B | 4 8, 5°
E.A“ '“““‘",r‘""““ = 386 TtcC,
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1
BepTHKanbroe [ABJeHHe BOAHI nO BuipaxeHusMm (14) =

(15):

G, = ( > ) x 0,8 x 1 =2,1 r1cg
& 6 x 3,5 B _
9'2 5 x 1 = 10,5 rc;
[IlpoTHBOnasiedue BOAbI NO GopMyrnaM (16) - (18):

L =% x1x (8,2+8,5) x 0.6 =5,0 rcs

n, P,

IL=1x8,5x 1,5 =12,8 rc;
Na

U = 582 g =05 5 rc,
Ny ‘)

2
CobcTBeHHBIf BEeC 3JIEeMEHTOB NoanopHO-—-OCcenaminet cre~

Hbl TIPUMMEHUTEeNbHO X PHC, 3 coriiacHo dopmynam (19) -~
(24):
P4 = 8.5 x 1,7 x 2,5 = 40,4 rc:

F‘2 :...1_4_?___2&__14_1_ x 2,8 = 2,3 rcs

Pa = 3,7 x 2,3 x 2,5 = 4,0 re

P, = 2,3 x 1,0 x 2,5 = 5,7 rc;

G'4+ G—ﬁ“ 12,7 x 1,3 x 2,5 = 41 rc,

]
Pasmepel npu Boiumcnenmn nnomane# 9, m $§, B popmy-

nax (14) un (15) nmonyuyens! rpabuyecxn,

2
PaamMmeps! sieMesTop NpPHE BhIYHC/AeHHn no dopmynam (18)

n (24) nonyuyensl rpadpHueckH .
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[Jlanee, B COOTBETCTBHMH C YKa3aHHIMH U, 3.14 Pexomen-

pauuii onpenensieM pacdeTHble 3HaAYeHHs HAarpysoxk ¥ soaget—
CTBHU

P
£,=8,8 x1,2 =10,8 rc;

a
P p
F’.1 = 40,4 x 0,85 = 38,4 rc; F'2 = 2,3 x 0,85 =2 2 »c;
P’ = 470 x 0,95 = 8,8 rc; P, = 5,7 x 0,85%5,4 rc;
"‘f-l"{} e 415::( 0595 ﬁ 39 Tc, ocranhnme Harpysm /1
BOBOCHCTBAN (F_ , O G— Up,: Un,s Un, )
HMEIOT Ko:acbcbﬁﬂﬁeﬁfr neperpyaﬁﬁ n 1 (ccrnﬁcxm TaGrE-
ue PexoMerpaumii), P

[lns pBbiNOJHEHHS AalbHeHIHX pacyeTos YCHIHE Eﬁr
B CoOTBeTCTBNHM C pbipaxenunsmu (25) n (206) pacrmaabma-—
eM HA TOPHIOHTANLHYI0 M BEDTHKAJABHYIO COCTABJIAIOMUE:

PP
Eq.= 10,6 x cos (30° - 15%) = 10,2 rc;

Pé _
Ea.= 10,6 x sin (30° - 157) = 2,7 rc,

[Tlocne ycraHoBl/leHUsS pAaCYeTHDBIX YHCHCHHBIX 3HAYeHRHHN
nCex YCHJIHIY, HNDHBEOEeHHbIX HA DHC.9, BLIYHCIAHM iaaaqermﬂ
MOMEHTOB OIPOKUABLIBAIUINX M YOEPXKHBAIOUIHAX CHI OTHOCH-
TeNLHO Touxku I .

MOMEeHT OINpPOKHIIbIB aomux Ccun OTHOCUTENbHO TOYKH U
B paccMaTpupaeMoM clilydae cneaylomua#?

i, P, S . __

1

Ilpenpapurenkpyasie COOOCTABHTENILHBIE PACYeTHl YCTOHYH~
BOCTH H& ONPOKHALIBAHME B pPacCMAaTpHBAEMOM Clly4yae o~
Kazali, 4YTO YCTOMYUBOCTHL CTEHbl NPH ONPOKHAbLIBAHIH

BOKDYr TOyka ¢ MeHbliag, yeM NPH ONPOKHALIBAHAH BO—
KPpYT ToukKu (.

2
Ilneun coorBeTCTBYIOMHX CHJ NOJIY4YeHbl I'pagHieCKHM

NyTEeM,
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Moy En” 38 +EL-35+E, - 5 —U, 03 +U 0,7 +U,, -33=
4 A

Qg 3 3
= 10,2 x 3,8 + 2,7 x 3,5 + 40,5 x 3 - 5,0 x (0,3 +
+ 12,8 x 0,7 + 25,5 x 3,3 = 38,8 + 9,4 + 121,5 - 1,5 +
+ 8,9 + 84,0 = 261,1 Tc.™m;

- p p P' P P P 8 8 _8__:_5_
Mgg--(O'{'*'G-z)'ﬁ,'?"'E' 2,8+P2'1,D+P3'0,3+Pq'0+0-2'0,2‘0—1‘0,5'*'5“ =
3 x 3,7 + 38,4 x 2,8 + 2,2 x 1,0+ 3,8 x (0,3 +
10,5 x 0,2 - 2,1 x 0,9 + 36,0 x 2,8 = [144,0 +

108,0 + 2,2 + 1,1 + 2,1 — 1,1 + 101,0 = 357.3 TC.M.
B coorBeTrcTBHuU ¢ dopmynon (29)

4+ + N

Myg 397,33 -
M 261, 1 1,37 > K, 1,20

( K,  UpHMHAT K&K ANA BTOPOrO KJ1ACCA COOPYXEHHil),

B coorsercrBun ¢ n, 3.15 u hopmynamu (30) u (31)
onpenellaM paCYeTHhIE 3 HAUEHHS CABHTAOMHAX H YAE€DXHBaK—
UMX CHJ B TIpOeKNuH HA naockoctb OF:

N(‘:gﬁ= 10,2 x cos 30° - 10,2 x stn30° x tg 307 +
+ 2,7 x s 300 + 2,7 x COS§ 300 e tg30°

+ 40,5 x
0 0 NS
x €0g30 - 40,5 x sutn30 x tg %18,

(5,0 + 12,8 +

cos 30°x tg 30°=
10,2 x 0,865 - 10,2 x 0,50 x 0,58 + 2,7 » 0,50 +

+ 2,7 % 0,865 x 0,58 + 40,5 x 0,865 -~ 40,5 x 0,50 x

x U,98 + 43,3 x 0,50 +43,3 x 0,865 x 0,58 = 8,8 - 3, 0+
+ 13+ 1,V +350-118+ 21,6+ 21,8 =175,0 rc.

+ 25,5) x 8Ln30° + (5,0 + 12,8 + 25,5) -

il
o
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N, = (38,4+2,2+3,8+5,4+30,0+2,1+10,5) x gin30° +
+(38,4+2,2+3,8+5,4+38,0+2,1+10,5) x cos 309};139300-1-
+36 «x  cos 30°-36x sin30°x tqg30” = 101,4x0,50+
+101,4 x0,865x0,58+36 x0, 835 -36 x0, 50 x0, 58 = 50, 5+
+51,0+31,2-10,5 = 122,2 rc,

B coorpercrenu ¢ dhopmynoi (32)

Nyg 122, 2
oo _— s

Taxum obpasomM, noanopHo-ocenaminag CreHa NPH NepRo—
Ha4allbHOM NOJIOXEeHUY ocenaluero Maccusa lnpuMeHnTelbLyo
K CXeMe H&a pHC,d, g 3afaHHbIX MCXOAHBIX YCJHOBHE BIIOJ-

He YCTOHYHBA KAK NPOTHAB OINPOKHALIBAHMS, TAaK H MNDPOTHB
CKOTbXeHU4,

[IlpuMep pacyeTa yCTOHYMBOCTHE NOANOPHO-Ocenamms
CTeHbl NOc/ie ONYCKAaHRM ocepalomero MacCrBa Ha
IPOEKTHYIO (3aHagHy) InybMHy pa3MpiBa

Ang Clydas rOPAE3OHTANIBLHOI'O OYepTaHUd IIDBBEKHO(:TH

34CTEHHOA 3Aa4ChbINKH H OTCYTCTBHH BHeUIHek Ha 3 KH
Ha 2T0H HOBEDPXHOCTH |\IpAMEHHTeNlbHO K PHC.

Tpebyercs paccyuTaThk YCTOHYHUBOCTL CTEHbi, H300paxeH-—
HO{I HA pUC.4, INPOTHB ONPOKHABLIBAHUE U CKOALXEHHg IPH
cJ/ledyoHHUX YCIOBHSX:

O0masa BbICOTA CTEHbl, CYHTAY OT Bepxa ogesampmel
CTEHb! OO0 INOACLIBHLI OCefapero MacCHupa Iocle ero

OTIYCKAHHE & 4o 4 o 2 4 ¢ 3 ¢ » o s o 2 5 a ¢« o oo o H=12 ™M
FNIYOHHA DABMBIBA 2 o » 2 o o o o o o s o » hpamﬁ 3 M
TonwuEa 0cefaninero MACCHBE » « o o 5 o » o o s 1,9 M
Tonuwuua ogesawmelr crennl (rnocie HpuseIdeHuds

YCIIOBHON ThHIJIOBOH TPAHH Jv « « o o o o o 2 « = s o s o 1.0 M
Y TO/l HAK/IOHA K BEDPTHKA/IH BEePXHEero y4acTKa YCHOBHOM

TbIHDBOﬁI‘DE‘.HHg.,...........\....-€4=300
~ 'O HAK/IOHZ K BEePTUEKANH HHXHErO ydacTK& YCIOBHOH

‘Ib!HOBDﬂI‘paFH.;;..*..ﬁ.........a22=456
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T'OPHSOHT BOOBICHDPABA o o o o o s » o o & o 03 = 11
FOPDHROHT BONBI CNEBA & o o « « v « « s » » 1 = 10,0
KapaxTepUCTHKa TPYHTA SACHLINKKE A MSTEDHATA BISMSHTOR
CTeHbl TAXHME XKe, X&X B nepnoM npumepe {T.e, Soer™ 1,8 rc/ M

vnoﬂ = 0,25 Sys ™ 2 TC/MBE WY = 3005 S % 150;
bfﬂﬁ = 5(: = 2,5 Tcz’ME}; Yo 1,20 e/ Mo ).

Pacuyer sayuHaeM ¢ sBpiyucienus no dopMyne (8) senu-
qHH b

1.8 . ..
HHM“ 11+ uzmu)xTE“ = J1+1,83 = 12,8 M,

OnpenernigemM BEIVYHAHY HAEIDAXKEHWd HA& YPORHE HOAOUIBBI
MACCHBA 110 sBbhipaxennio (33):
- 2
P, = 1,20x12,5x0,30 = 4,5 ro/M
[To ¢opmyne (34) onpepenaem penHupHY 3epxHef 4acTH
CH/IBI SKTHBHOI'C NaBJleHHd

2
:
E - M%wl_xoiao o 1631 TE

5§

Bricora npusoxedns cuner £ 10 popmyie (35)

7 . A< 2”3 Ol . 3,17 M,

§
[l aBnexue F HA BeDXHHA YY9ACTOK VCHOBHON THIIO~

a
BOH I'DAHH T
FJ i Lo a0 Q.2 f
o 16,1 (11— tgdl x %..-930 ) = 7.2 TCo
=
BeNuuuny HHMHEeH HAaCTH CHJIb!I «aKTHBHOI'O HABJSHUS DDYH-
T& YCTAHARIHBAEM DABHOU HAODI&OH HYaACTH AMIOPHLL 1 ~2-3-4,
HpenpapurennrHo onpeaendeM REIMHHHY HANPSHKOHUS HA

YPOBHE BhliUe NOAOIIBLL HA BbICOTY hpmﬁ(cm, puc.4 )

- < "'h a f —
pa — pz. (HMM): 5_1?5:{_ '3‘;1'_2"‘—5'_;3‘3'!1) o 3,44 TC/M2.
HH“ 12,98



Benuguna nabBlleHUsd

H

3 + 4
E‘:1 = (—-‘-‘31-%—-*—5-9—);(3‘0 = 11,9 rc,.

i
[Japliedue EQE HA HUXHHH y4acTOK YC/IOBHOH ThHINIOBOMH

rpasu 1o ¢opmyiie 437)

it

E:€2 11,9x(1-1tg 45°x  tg30°) =2,1 =

[IlporuBopaBienne Boakl , cornacHo sbipaxenusm (16),
(08), (39):

unﬁ-—l—xlx(lo,suo,z)xo,s = 5,2 14

2
u,,; é"‘“}:l x 10,5+ ((10,5~3.0) x3,0 = 27,0 rc;
Un=5-x 1x (10,5-3,0)x4,5 = 16,9 tc,

OnpepnenseM AapiieHHe BOMAbl Ha THUIOBYIO H JHIEBYIO Ipa-

HH CTEeHbl 5
8 1 x 11

Enp =75 _ = 60,5 rc;
é
£0 - i ’;0 > = 55,0 rc.

1
BeprrukanbHoe OABIEHHE BOIbI

8 -7 B
g = A%2T0S 54 1 =35 rc

1 2
[}2= _%Mx 1 = 16,9 7tc,

CoOCTBEHHBINI BeC 3JIeMeHTOR nonn?pno—ocenammeﬁ CTeHbl,
npuMeHuTe/IbHO K piuc.4, cocrasBuT :

P4 =8 5x1,3x 2,5 = 27,8 rc;

Pz = "L%E“Q“g' x2.5 = 1,8 rc3

P3= 0,6x2,3x 2,5 = 3,57c;

1
PaaMepsl IPpH BBIYHCIEHHH onpenel/ieHnl rpaGHYeCKHM INYTeM;
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pq*‘"g"'“a"é“‘“mx2,5 = 2.0 rc;

C,+C,= 10,2x1,0x2,5 = 25,5 rc,

PacyeThHpie 3HaYeHus HarpysokK # BoanedCTBHI!

:
=2 s 1,2 = 8’ :

Eae{ EQE‘IXI,Q 7,2 X 0 TC
e "

Eag: Eaezx 1,2 = 2,1x1,2 = 2,0 T1Cy
P P

P, =27,6x0,95 =26,2 r¢; P, =1,3x0,95 =1,2 rc;
P P

Py =3,5x0,85 = 3,3 rc; P, =2,0x0,85 = 1,8 r¢;

p P
[}-44- G’r-zf- 25.,0x0,85 = 24,2 ~rc,

[[opraoHTANIBHBIE ¥ BepPTHKAIbHBIE COCTABJLIOINE aKTHB-
HOI'O [aBJl/IleHUd I'PYHTA BepPxXHeHu H HUXXHEH YaCTH 3aCTeHHOH
3ACHINKH ¥

iPF

Eqp=88x cos (30° - 157) = 8,3 rc;
P8

E;ef 8,6x sin(30° - 15°) = 2,2 rc;

2.5x cos (45° = 157) = 2.2 rc;

Fa,= 2,5x  sin (458° - 15°) = 1,3 rc

Ilocne ycraHoOB/eHHMA pacyYeTHBIX 3HAUYEHHHA HATr'PY3O0K H
BO3ACUCTBUH Bfrqﬁcnﬁem MOMEHTBI OIPOXKHIBIBAWIKX U yaep—
XHBAOMAX CH/ OTHOCHTEIbHO TOYKH J.

1P nwpr (PR

Mong™ Eqg, x (3,17 +3,0)+ Eag, x1,4% Eq, x4.5%
Thd:
¥ Euiz X1,0 = un130,20+ unzx1,3+ un3x4,5+
2
+ Enpxl,‘;l” = 8,3x60,17+2,2x1,4+2,2x4.,5+1,3x1,5~-

1
PaaMepr nneu onpenenensl rpapuICCKAM IIYTEMo
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-5,2x0,20+27,0x1,3+16,8x4,5+60,5x%x8,87 = 51,0+
+3,1+8,8+]1,8~1,0+35,0+76,0+222,0=387,9 rc,M,

P P P P
g = P‘i 3,0+ P2 1,0+ Pﬁ 0,4+ PHO.I‘P

Jg
P 6 8 &
+( G+ G)so0+ E+22_ g 02+ 8,1,3=

= 28, 2x3,0+1,2x1,0+3,3x0,4+1,8x0,1+24,2x5,0+

55 x 139"‘5“—3,5;{0.2*'18.91{1,3 = TB,8+1,2+1,3+0,2+

+121,0+183,0~0,7+22,0 = 415,5 Tc.Mm,

™M 15,5
Monp 397,9 1,05 < KH 1,2,

TaxkumMm oOpasomM, YCTOHYABOCTL paccMarpupaemMoi CTEHLI
¢ HeoOxonEMOHN HanexHoOCThI He obecnedupaercd.

[na ysenrnuyerns Mgg ApPeAYCMOTPEM Ea OCenaomeM Mac—
CHBE IDPOTHROBEC IO THIY, H300pa)eHHOMY Ha puc.l. [lpmr-
MeM ero BLICOTY papHOM 2,5, mHpHEY noHmay 1,85, & no-
pepxy 3 M, Yaoenern#i pec mMarepunala NpoTHEBOBECS E;H

= 2,8 rc/M3
TaxaMm ob6bpazom, BeC HNpPOTHBOBECA

pgon“ (1 5;3 > ) x2,8x 2,6 = 14 1c;

P
Pgmﬂ 14x0,85 = 18,3 rc.
[lononruTe/IbHOE YBENEYEHHe MOMEHTOB YOSPXNBAIOIMHX
CHJI 6Mgg= 13,3x4,58 = 80 rceMm,

CnenosarellbRO, B 3THX YCIOBEAX

My; 415,5+60 = 475,5 TCceM;

Myg 475,5
l onp

TeCe YCTOHUHBOCTEL CTEHB IPOTHB OINPOXHAbIBAHNA Obecneun-
BASTCH, JATeM onpeaensieM COOTHOUGHHe CABHIAwIMUX H

oy



yOepPXHBAIOIMKEX CHJI B IIPOEKIHH HA NNOCKOCTHb 09 :
P P p P p P
= + +-
Nyo (P, + P, tP, +P, +C, G, +

8 8
+06,+ 02+PP)-sLna+ (P{P+ P:'i-

gon
P P P P P PP
+P +P +C +(,+0,+06,7 Pgan)' cose - Lgy —

& 8
+E, -cose —E -stneg - tgy =

= (26,2+1,2+3,8+1,0+24,2+3,5+16,8+183,3) xgin30°+
+(28,2+1,2+3,3+1,0+24,2+3,5+16,9+13,3) x cog 30%

; :
x tg80°+. E, x co0s80°- E, x sin30°x tg30°=

= 45,8+45,5+47,6-168,0 = 122,4 rc;

tPr 1§ 26 )

T ip8 ner
+ -sing +*E  -cose -t + E - CO0S £ —
E‘lia Agq 3% ey
Hwer _ npd )
~EQE2-SLn€-tgth+ Emﬁ“2 sin e+

nel

+E, c-cose-tgy +(U, +U,

+ LU - gLng +
ag, ny)

i
+(W, +U, +UWU,Ycose tgy =8,3-cos30 ~8,3-5LnJO X

xtg30°+ 2,2-5in30°+2,2-cos 30 - tg 3@ +2,2-C0S 30~
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~2,2-sin30-tg30 +1,3-5Ln30 +14,%-cos 30 -tg30° +

+(h,2+270+16,9)-sLn 30 — (5,2 +270+1689)-cos 30>t gI0=

=T,2-24+41+4,1+1,9-0,6+0,6+0,6+ 24 5+ 24 6=5610rc;
N
49 _....Lg_gai — 2’0; >KH=—_ }_,2,

aa—

Ncgﬂ 61,0

TagxuM 06pa3daoM, NOCHe YCTAHOBKHM IIPOTHBOBECA IMpuHs—
TOK MacCChl INOAINOPHO~OCEenawass CTeHa INpPpH OINYyCKaHUuH Mac—
CHBOB H& MNPOEKTHYIO IiiybuHY pasMbiBa COXPAH¥ET YCTOHY M-
BOCThL C HeODXOOMMO# HaleXHOCTBIO,

[IlpuMep pacyeTa yCTOHUHBOCTY NOANOPHO=OCeHAKOMEe! CTBHD]
QC/ie ONYCKaHMS OCefalonero MaccuBa Ha NPOSKTHYIO
3anadpy) rayGHHY pPasMLIBA MpPH I'OPUSOHTAJIEHOM

QuepTAaHHN HNOBEPXHOCTH 3ACTEHHAOH SACHINKH H QTCYTCTBHH

Ha Hell BReligell HADYSKY JIDH yYeTe CHJI CelCMHYeCKOorso
poaneficTBrd ANgG cnydad pacdeTHOl ceiicMuaHocTH 8 6aiosn

Tpebyerca paccyuTaTht YCTOHYMBOCTL CTEHBl, PACCMATPH-
paeMoil B mpenuecTsywomeM npaMmepe (C NPOTHBOBECOM) C
YyY4EeTOM BO3[€UCTBHA HOOINOAHUTE/IBHBIX CH/A, BO3HHKAIINHX
npu ceficCMUYeCckoM BoaneicTBuHM (pacyeTHOll cCefCMHYHOCTH
9 Gamnnon),

Bce ratapurinie paszmMepbl CTeHbl H YO/l ee HAKIIOHA,
pacrnojioxeHdue IopusoHTOB BOAbI, Xa&PAKTePHUCTHKY I'DYHTA U
MarepunalZa 3J1eMEeHTOB CTeHhl aKA&JHOIHYHbl HM B NIpeailecTny-
IeM OpHMepe,

[Ipexne scero no dopmyne (58) onpepnenseM axTHBHOE fap~
JIEHHEe T'PYHTA 3AaChINIKH C yyeToM CeHCMUHYEeCKOro noapelictT-
BUA OTAENBHO AN BEePXHEero 4 HHXHero YyYacTKa TbIIOBOW
rpaHy Ha pHc,. 4.

B pesyabrarte nonyzaem (cM, npegumiecTBYOWHHE npuMep):
:

_ ’ I\l =
G'c“ F_'(,_1 x[la'*(‘) ch tg(45+2 )]—-16,1:&[1*'
+0,10x tg(4b+ == ] = 168,1x1,173 = 18,8 ¢

2
oy



g. = E;x [1'1'0.10}( tg (45+§;;Q“} = 11,9x1,173 =

c

= 14,0 vc,

CriepopaTenbHO, NONOIHUTEALHOE CHIIOBOE BO3aCHCTBHE
AKTUBHOI'O [JARJE€HUAd I'PYHTA 34 CYeT CeHCMHUHYEeCKHUX CHIl B
pacCMaTpUBaeMoOM IpuMepe CcOocTaBUT

i § f
aas sepxuero ygactka AQ = G - E_ =18,9-16,1=
i " woo 2,8 TC;
ans wmkHero yvactka 4A0.= G, - Ea = 14,0-11,9=

= 2.1 rc.
Touxn NPUIIOKEHHS 3THX CHJI CYUTAEM COBNANAIOIIUMH C

CHTTAMY Ea " f'_a.

CeficMU4YeCKHe HHEepPIOHOHHLIe CHJIBI OT MACCH 3J1€MEeHTOB
N10ANOPHO~OCegauiel CTeHbl, B COOTBETCTBHH C BBLIDAKCHH-
em (60) B6yayr:

Soag.cr=(ﬁ-: — Gz) x 1,5 «x Kc = 24, 4x1,5x0, 1=
= 3.062 TrcC;

Sooem=. P x1,5x K, =(26,2+1,2+3 3+1,9)x

O

x1,5x 0,1 = 82,6 x 1,5 x 0,1 =4,8Tc;

S_ npurpysa = 13,3x1,5x0,1 = 2,0 rc,

o
JdOononHuTeNnhHOEe HHEPUHOHHOE [NABJIEHHE BOAbLI ONpeaellnM

u3 Bbipamxenusa (B81)

2
0,1 x1x1l
> Pz= 5 = 6,0 Tc,
MoMeHT onpokuabBAOWUX CHII OTHOCHTEIIBLHO {TOUKH 9
C Y4eTOM CeHCMHYECKHX CHII ™ COCTaBUT

onp

C
™M np:: Monp+ Suog.cr 7.7+ Sﬁoc.n . 5,5"' Sﬁnpurpysu - 40,4 +

O
+ 0 6,47 *ABG_-1,4 =

= 397,9+3162x7,7+4,9x5,5+2,0x10,4+8x3i7+2,8x8,17*
t2,1x1,4 = 397,9+28,0+27,0+20,8+22,2+17,3+2,0 =
= 016 rcea,

————
Pasmepn nieu onpenpesneHs rpabUHYECKHM NYTEMe
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rpe Mone = 387,8 Tc-M -~ MOMEHT CTATHYECKHX OUPOKUAAbI—

BRIOMHX cHN (M3 IpenwecTsyomero InpMepa),
TakuM oOpa3zoM, B 2TOM clyyae

Muyg 475, 5
e ——-—-‘-—-—-n: < =

T.€e C YYETOM CeUCMUYECKNX BO3AelCTBHH NpE 3eM-
NeTPSCeHuH MHHTEeHCHBHOCTLIO 8 bannos paccmarpuba~
emMag B IpuMepe HOANIOPHO~OCEAaiomas CTEeHa MOXKeT
ONPOKHHYThCH, HECMOTpPd H& coa3gaHue npurpysa. Heobxoaumo
najgbHefiiee nNosblilleHHe ee YyCTOHUYHMBOCTH, DTO MOXHO OCY-
IECTBUTE 38 CHET YNONOXEHWS ee IO OTHOUWEHHIO K TOPU3OH-
TY [0 50° (BmecTo NeppoOHAavaJbHO HPUHATONO YIVIAa HAaKIOHA&
K FOPH3OHTY B 800)

o

B sToM ciayuae 40 €,= 54" (cM. puc.4)

Ynonoxenue MnNpH coxpaHeHHH Tex xe 3HaueHud¥ H, hgyo3m;
h_ w h (Dpy COXpaHEeHHH TeX K& TOMWMH Ocenamne-

ro MACCHBa # oaeaamu{eﬁ CTEeHbI) BLISOBET H3MEHEHHE HAa-—

CPY30K H BOdﬂeﬁCTBHﬁ“

Xors Eu. A EQ K He U3MEeHHTCH (noCKONLKY He
MEeHJITCd 3Hayenns H | hn . hh , Y H , 4 Tarxe
A,

Qa

10 Eq = 16.1x(1 - tg40° x tg30°) = 4.3 rc:

E,=11,9x(1- tg54°x t930°) = 0,52 rc,

Hp

E 3x1.2 = 5,2 rc EQE = (0,52x1,2 = 0,6 7c;
A
Fu; D, 2 X 003(40 - 150) = 4. 7T 7C;
irB =,
Eo= 5,2x $in (40°~ 18%) = 2,2 rc;

itPr B

Eaa"O Ox COS (54 - 15°) = 0.4 Te3

1Pl

by - [ — O 4:}
tﬂ._:; D,EJ:-‘;_ SLN Ej‘i v— 15 ) = 015 TCO?
.

) T

£
—
Ll Hny, mprw oy pla—niiile E\.’. .
gl ‘F* +
n -'r""'. ’

"lilﬂ'

Lo
)
{
)

w !
. 4



18,0

L= x4, 0 =38,0 1c;

ﬂ?.i 2
_ LS
uni‘“ 9 X7,5 = 28,0 TCe
é 8
Enpm 80,5 rc (6e3 maMeHeHnd}; E =550 rc
(Gec ®BMEHEeHH:),
%
gd!= ("1*9""25—11‘“5))(0,8 x1 = 7,1 rcg
A
3, = (L%&*Q“) x1 = 22.4 7c,

= 20x0,85 = 27,7 rc;

P

Py
e

P, = 1,2 1c; {(6ez uamMmeneHud)
o

Pﬁ

pﬁ = 1,3 1 C;
Pﬂ = 3?,5 TC; = 3’3 T —
p
P, = 2,0 1¢; P,= 1,9 tC -7 -
{ . G, ) =11,5 x 1,0x2,5 = 28,7 Tc;
P P
( G, + G, ) =28,7x0,85 = 27 rc;

Paern = 13,3 Tc (6e3 usmenenud).

Berguenum M. u ™M OTHOCHTE/BbHO TOYKH 9 ot

onp " yg
CTATHAYECKAKX BROJINSUCTDHM |

Mos 4,7x6,17+0,4x1,4+2,2x6,1+0,5%x1,9-5,2x0,20+
+38x 1, R+28,0x5,2+60,5x3,R7 = 20.0+0,6+13,4+1,0-
-1,0+64,6+145,0+222,0 = 474,68 rC*M;

Mygq 27,8x4,5+1,2x1.8+3,3%x0,9+1,98x0,5+27x7,0x
x38x 109 -7,1x0,1+22,4x2+13,3x6,5 = 125,0+1,8+

3
t3,0+1,0+190,0+193,0~0,7+44,8+86,0 = 843,8 rc-m,

30



m—*n%ﬁlafﬁ >KH”1,20¢

Ho sTto nce Bez yyetra CcBACMHUYECKOrOo BO3aeiicTnHY,
C yyeToM CedCMHKH 00aBidioTcsl XK ONPOKHABIBAIOWHM

BO3[IENCTBUAM CHeAVIOIHe IHAYCHUS:
[
AG‘C:‘ 2,8 TCs Suag-c‘r.:: 3,8 TCs Sﬂ npuprpysa = 2;0 TC,

&B‘Qﬂ 2.1 TCs E.Jﬂa::n::.l"'ﬂ!ﬂ 4.9 TC: p e 8,0 TC.,

Z

B srToM cnydyae peanyuHAa OIPOKHABIBAKIIEI'C MOMEHTa BO3-
pACTAET ¥ OTHOCHTE/bHO TOYKH J COCTaBHT

C
Mon; Manp+3,6x7,7+4,9 x5,5+2,0x10,4+6x3,7+

+ 3.8%x6,17+2,1x1,4 = 398,0+28,0+27,0+20,8+22, 2+
+17.3+ 2,9 = 398,0+118,0 = 518 rc.M"

.
Myg = 643, 8 y
M:np - 518 1,25 > HH - 1;2#‘

Taxkum obpazom, lIpH HAKIOHE HOANOPHO—oCcepawimeill cre-
Hbl K TI'OPH3OHTY, PABHOM 500, obecrieynpaeTcsd YCTOHYHBOCTD
ee IPOTHB OIPOKHALIBAHHE C HeOOXOONHMOH HANEeXHOCThIO DB
cllyyae OlYCKAaHWs MACCHBOB Ha riayduny 3 M,

OLeHMM VYCTOHYUBOCTE IIDOTUB CKOJMbXEeHHd,

P P p o P P & & P
N o= (P,+P +P +P +G, + G, +0,+0,+ pgm_l) X

o o & o g . o 0
x cos 40 - tg30 + £ -cos40 —E - sin40 -1g30 =

= 105,6x0,840+105,8x0,765x0,58+55,0x0,765-55.Ux
x640x0,58 = 67,5+46,6+42.0-16,6 = 139,95 1c;

o8



T-1.9

P 0 P o o o
N_s=E, -cosd0—E_ -sin40-tg30 +E,_ -sinHo -

A

ner

1né o o Her o o o
~Eqgg, COSHO -tg30 + Euez-coslﬂ) — Eagz-stnqﬂ -Lg 30+

neb

_ o 1111 0 o
+E,_ 'Stn40 +E, -cos40tq30+(U, +U +U Ix

o Q o ! "
xsint0 +(U, +W, +UWU Y-cos40 -Lg30 + (a0, +a0+
+ Snog.(:‘lr."" Soac.n."' Sanpurpgan+ Z PZ) ~COS Llﬂo—'(ﬂ [}; -+
+ 80, +S 0ger+S ocnt S npursyra t D.P,)-SLNH0 -tg30 =

= 4,Tx0,7656-4,7x0,640x0,58+2,2x0,640+2,2x0,7685x
x0,58+0,4x0,7656~0,4x0,640x 0,58+0,5x0,640+0,5x
x0,765x0,58+ (5,2+36,0+28,0) x0,640+ (5,2+36,0+
+28,0)x0,7656x0,58+ (2,8+2,1+3,8+4,8+8,0+2.0) x
x0,765- (2,8+2,1+3,86+4,89+6,0+2,0) x0,640 x 0,58 =
=3, 6-1,7+1,4+1,0+0,3-0,2+0,3+0,2+44,3+30,6+
+16,4-7,9 = 88,3 Tcg

Nyg _ 139,5
Nog " 88,5~ 88 > K, =12,

Te€e YCTOUYUBOCTE IIPOTHB CKOJbXEHHY TakKxe obecnevyupa—
@TCH,

MrTay , nna patoHos c pacueTHOli cejicMuuHoCTbio 8 6Gan-
OB YCTORYHBOCTBE CTeHhl, H300paxeHHOR Ha puc.4, obecne-
YHBASTCS IIPH YCIAOBHH HU3MEHEHHd YI'IA HAKJIOHA ee K TIOpH-
3oty oT 860 no 50" (# npum ycrayoeske OpoOTHBOBECA PACYE T~
Hofi maccof 13,3 tc),

[IpuMep pacueTa rayBUHbl pa3MbIBE ¥ OCHCBAHK T
NCHIIOPHO=OCONAMEel CTeHbl, HeOfXoauMOH OASR
NPOrHO3& BeIHYMHLL ONYyCKaHud Oocenamnerg Maccapa

TpeByerca paccuuTaTbh FAYOMHY PA3MLIBA pPYyC/a DEexXH B
MECTe pacnoOXeHMusT 0Ce 1L OMNX MACCHBOB NPOEKTHPYEMO#H

HoAnopHO—Ocenawmel cTednl NMPH pacyeTHOHl CKOPOCTH IIOTOKA
57



y HONOWBH 3amMHMAEMOro orkoca V, = 8§ m/c¢, paczerrofk
rnySuse moroxa N =8 M, Cpeannfi nmamMerp ¢ppsaxuui
rpyura pycia d = 0,1

[Tlo popmyne (82}

5x6 G, 77
n ﬂO,BBx(m%mTz\) -9 =

paan \/8,8 x 0,1
. 45 ___ \0, 77 o - _
0, 63 3.12 %0, 63 - B 0,88 x12-9 i1,2-8
= 2 2 M,

HpamMmep pacsera sejsugmHbl TSROBOTC BO3NelCTBHA

Tpebyerca ONEHETL BOBMOXHOCTL CMEHNIGHHS OCEeN&XMEerc
MACCHBA, XMEIero BeC U= 18 rc, upw nesopom BO3~
peicreuH, €CiH

TONHEHE JIBOA o 5 o 5 o o« o o o o s » o s s o o s §3% 1 Mg

¥YroJl HaxAOoHa OoCceanmero MACCHBAL
KFGPHSOHTyﬂinnaaﬂaﬂaiua-nenuad’m'HSG
Yol BHYTPEHHEI O Tppesuy LudOBbl MalCdpsg

0 r‘pyﬂl & & L & @ - 2 » & a * » L 2 3 . " » * L K})T BE SQ
VYOEnbHLBIE BeC MaTepPHaia MACCHBAE . . y: 2,5 Tc/y
CONpPOTHBJIOHHe JbJa HA H3TrHb , + , » » 8§, BD o/ M

[Ipexpe pcero no gopmysie (85) Oﬂpeaenﬂem

0. w 6u'ﬂ'hﬂ - 60){1:{1’2
3

g -£ B x3 = 3,3 T

2,3
ct 60 9, 871

PH +57 =V 10,8 + 32,5 =V43,4 = 86,8 rc,

B COOTBETCTBHH C phipaxeudem (63)

= 5 7T rc;

o .
B.M'tgtf: 18 x thO = 18x0,58 = 8,8 r¢ > 6,8 rc,
CHenOpATENbBHO, MACCHR PAaCCMATPHBAEMOI'O Beca YCTOMYHBR
NpoTHEB 71egoBOrQ BO3AeRCTBUSA B yYKas3aHHbIX YyCHIOBHAX.,

o8



Ecng xe Maccup 6yneTt HoOJMHOCTLIO 3aromieHd (papeleH)
poOoO#, TO €ro BeCc YMeHbLuHTCH H Oyger parBeH

16- (5= x1)  =18-8,4 = 9,6 o,

38 :
To €0 @-M3 'tg‘ﬁr= 8,8x0,58 ='5,8 ¢ < 0,8 rc.

8 stoM ciayuae (B paccMaTpRBaeMbIX YCIIOBHAX) OH MOXKET
BHITh lepeMemeH J/1eaoBhliM BO3neHCTBHEeM,
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MOPOXHBIX ¥ ABTONOPOXHLIX MOCTOBBLIX NHEpPEexXOd0B Yepes BO-
noroku (HUMIE72). M, Tpaucnopr, 1872,

2, CHnall [I-8-78, CrponTenbHbie HOPMHK H Npanuia, HOpMH
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HCCIeOBAHUSIM INIHHHCTBIX I'PYHTOB IHIPH H3LICKAHASX XKellea—
abix nopor, M., UHHWUUC, 1868,
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8, 'OCT 20522-75. I'pyHTrri,. MeToa crarTuctTuyeckolt obpa-
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cragaapTon, 1875,

Jp—

[, PexoMeHOallHd O YKPENJIeHHIO OTKOCOB COOPYXEHHIH Moc—
TOBBIX IepexonooB H HACHIIIEl HAa NDHXHMHBIX YYaCTKax pek
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