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BBeaenue

[Ipu perennu 3a1a4 MO OIICHKE YCTOMYHUBOCTH OTKOCOB OOPTOB
KapbepoB BOIPOC BHIOOpa pPaLMOHAIBHOM KOHCTPYKIMH OopTa
HauboJIee TECHO CBSI3aH C YCIOBHUSIMH YCTOMUYHUBOCTH TOPHOTO Mac-
cuBa. CreneHb yCTOMUMBOCTH OOpPTOB KapbepoOB XapaKTEPHU3YET
0e30macHOCTh PabOT, TEXHOJOTHUIO OTPAOOTKH MECTOPOKICHUS,
MpeieNIbHBIC YTIIbI HAKIIOHA OOPTOB.

[IpuMeHeHne KOMITBIOTEPHOTO MOJIEIUPOBAHUS  CIIOCOOCTBYET
ONTUMH3ALUKN TE€OMETPUICCKUX U (DPU3UKO-MEXaHMYECKUX TMapamerT-
POB TOPHBIX BBIPAOOTOK, a TaKXKe MO3BOJISIET YCKOPHUTH IPOIECC
orpezeneHus: HauboJee MoIXo el KOHCTPYKIUH O0pTa Kapbepa.

CoBpeMeHHBIN PBIHOK MporpaMMHOro obecreueHusi B chepe
TCOMEXaHUKH M TEeOWH(OPMAIMOHHBIX TEXHOJOTHH Mpeaaraet
JIOCTaTOYHOE KOJIMYECTBO COOTBETCTBYIOLIUX MPOTPaAaMMHBIX MpO-
JIyKTOB, OJAHAKO HECOMHEHHBIM JIUACPOM IpU3HAHA Mporpamma
GeoStudio. MexaHHKO-MaTeMaTHYECKON OCHOBOM METOO0B pacue-
Ta YCTOMYMBOCTH OTKOCOB SIBJISIETCS TEOPHS MPEACIBHOIO PaBHO-
BeCHUs «Chlllydel cpeabn. ICXOQHBIMU TaHHBIMU ISl HEE SIBIISIFOT-
Csl XapaKTEepUCTHKAa TOPHBIX MOPOJ, CIArarmoluX Maccus (yIeib-
HBI BEC, yroj BHYTPEHHErO TPEHHs, CHJa CLEIJICHHS), a Takke
reoOMeTpUYEeCcKre mapameTpbl Mojaenu. [Iporpamma npu yciaoBumn
MCIIOJIb30BaHUs CTYACHUYECKOM JHUIIEH3UH MO3BOJIAET MPOU3BOIUTH
pacyeT Mo YeThIPEM pa3IMYHbIM MeToJIMKaM (Metoj buromna, Me-
tox JxxanOy, meron Criencepa, u metosn Moprencren-Ilpaiica).

[Tpu BeIMIOTHEHNH TAOOPATOPHBIX PAOOT U UCCIEIOBAHUN yCTOM-
YUBOCTHU UCHOJIB3YETCs CIEAYIONasi TEPMUHOIIOTUS:

00opT Kapbepa — OOKOBasi MOBEPXHOCTh, OTPAaHUYMBAOIIAS Ka-
pBEP C HArOPHOM CTOPOHBI;

JAenpecCHOHHAs KPUBas — JTUHIM, 00pa3oBaHHAs MEepeCceUeHU-
€M BEPTUKAJIbHON MIIOCKOCTBIO JEMPECCHOHHON MOBEPXHOCTH IMOJ-
3eMHOT0 MOTOKA [0 HAIIPABJICHUIO €r0 JBUKEHUS;

AedopManusi TOPHBIX MOPO — U3MEHEHUE Pa3MepOB, (HOPMBI U
00beMa OTAEITBHOCTEH WM YYaCTKOB MAaCCHBOB TOPHBIX MOPOJ TOJ
JEMCTBUEM Pa3IMYHBIX CUJT (CTATUYECKUX WM TUHAMUYECKUX);



k03¢ duumreHT 3amaca yCTOWYHBOCTH — OTHOIICHUE CYMMBI
BCEX CHWJI, yAEpPKMBAIOIIMM OTKOC B PaBHOBECHM, K CyMME BCEX
CABUTAIOIINX CUJI, CTPEMSIINXCS BBIBECTH €r0 U3 PAaBHOBECHS,

o0pylIeHne — OTPBIB WJIH OBICTPOE CMEIICHWE BHH3 TOPHBIX
nopos (0J0KOB M MayeK MopoJ), Cararoiifux OTKOC, COMPOBOKIA-
IOLLErocs ApOOJIEHNEM CMELIAIOIIErocsl MacCuBa 10 MOBEPXHOCTH,
COBMAJAIOINIEH C Pa3IMYHOTO POJa HAPYLICHUSMHU CIUIOIIHOCTU
MacCHBa;

O0TKOC — HaKJIOHHAs WJIK BEPTUKAIbHASI TOBEPXHOCTH OTKPBITON
TOpPHOM BbIPaOOTKH UM UCKYCCTBEHHOM HAChINM (0TBaJIa);

MOBEPXHOCTh CKOJIb’KEHUsI — MOBEPXHOCTh B MaccuBe Oopra
Kapbpepa (0TKoca, yCTyna WM OTBajia), ABJISIOLIAsCS TeOMeTpuye-
CKUM MECTOM TOYEK MaKCHUMAaJIbHBIX OTHOCUTENIbHBIX CABUTOB TOp-
HBIX MOPOJ M OTAEJAIONIAs CMEUIAIOIIyI0Cs 4acTh OT OCHOBHOM
HEMOJIBYKHOW YacTH MacCUBa TOPHBIX MOPOJ;

NpU3Ma BO3MOKHOr0 o0pyuieHusi 0opra kapbepa (oTKoca,
ycTyna, 0TBajia) — 4acTb MAaccHBa TOPHBIX MOPOJ (OTBAJbHBIX
Macc), 3aKIIOYeHHas MEXIy OopToM Kapbepa (OTKOCOM YCTyma
WM OTBasIa) U HauboJiee HAMPsSHYKEHHOW MOBEPXHOCTHIO B MACCUBE;

YroJ BHYTPEHHEro TPeHHsl TOPHBIX IOPOA — YIoJl, TAHI€HC
KOTOPOT0 paBeH KO3 PUIIMEHTY BHYTPEHHETO TPEHUS OPO/IbI;

YroJl ecTeCTBEHHOI0 OTKOCAa — HauOOJBIIMKA yroi, KOTOPBIH
MOKET OBITh 00pa30BaH OTKOCOM CBOOOJHO HACHITaHHON TOpPHOU
Macchl B COCTOSIHUM PaBHOBECHUS C TOPU30HTAIbHOM TNIOCKOCTBIO;

yroJl HaKJIOHa 0opTa Kapbepa — yroj MeXay YCJIOBHOH mo-
BEPXHOCTBIO, NMPOXOJAIIEH uYepe3 BEPXHUM M HIKHUHA KOHTYpBI
Kapbepa, U TOPU30HTATBHOMN IIOCKOCTbIO;

YroJ1 0TKOCa yCTyIa — Yroj B INIOCKOCTH, HOPMAJIBHOM K Mpo-
CTUPAHMIO YCTyIa, MEXAY JMHHEH, COCAUHSAIONIEH BEPXHIOI M
HIDKHIOIO OpOBKH YCTYIIA, U TOPU3OHTAJIBHOM IJIOCKOCTHIO;

IIMPUHA NPU3MbI BO3MOKHOIO OOpPYIIEHHMSI — Y4acTOK 3€M-
HOW MOBEPXHOCTH WMJIM IUIOIIAAKH YCTyINa MEeXIy BepxHeil OpoB-
KOH ¥ KOHTYPOM MOTEHIHAIbHON MOBEPXHOCTH CKOJIbKEHHUS.



1. TEOPETUYECKHUE OCHOBbBI PACYUETOB
YCTOMYUBOCTH OTKOCOB YCTYIOB, OTBAJIOB
N BOPTOB KAPBEPOB

OTKOCHI YCTYIIOB, OTBaJIOB M O0OpTa KapbepoB, MOJBEPKEHHbIE
neopManusaM, XapaKTepU3YIOTCS CIIOKHBIMU T€0JIOTHYECKUMU
YCIOBHUSIMH, HaJMYUEM DPAa3HOOOPA3HBIX MOBEPXHOCTEH ocnalie-
HUsl (MHOTHE M3 KOTOPBIX UMEIOT OIMOJI3HEBOW T'€HE3HC), OOIBIION
U3MEHYMBOCTBIO B TEUEHHE T0OJI0OBOrO LUKIA (PU3MKO-MEXaHU4e-
CKHMX CBOMCTB IIOPOJ| B IPUIIOBEPXHOCTHOM 30HE U CHJIOBBIX BO3-
NEUCTBUI NON3EMHEIX BOJI.

C yMeHbIlIEHMEM XapaKTEPUCTUK CONPOTUBIICHUS CIBUTY (CLIETI-
JICHUS] U BHYTPEHHETO TPEHMs), a TAK)KE C YBEINYEHUEM TPELIMHO-
BaTOCTH MOPOJA U KOJIMYECTBA U PA3PBHIBHBIX I'€OJIOIMYECKUX Hapy-
IIEHUH yMEHbIIAeTCsl yCTOMYNBOCTh 0TKOoca. OOpazoBaHue MoBepXx-
HOCTEH CKOJIBKEHHUS U UX PACIOJIOKEHUE B MAacCCUBE B 3HAYUTEIb-
HOHM CTENEeHM 3aBUCUT OT OPUEHTAIMM MOBEPXHOCTEN OCiadiieHus,
CJIOMCTOCTH, TEKTOHUYECKOW HAPYILIEHHOCTH, CJIAHIIEBATOCTH.

Cy1iecTBeHHOE BIIMSHHUE HA YCTOMUMBOCTH TaK)Ke€ MOTYT OKa-
3aTh BOJOHOCHBIE CJIOM (TOPU30HTHI), OTKPBITHIE U TIOJ3EMHBIE BO-
JOTOKK BOJIM3U Kapbepa, BojoeMbl. HeobxonnMo 3aMeTuTh, 4TO
THIPOCTaTUYECKOE JaBJICHUE, IEUCTBYS Ha IOBEPXHOCTh CKOJIbXKE-
HUS, YMEHbBLIAET HOPMAJIbHYIO COCTAaBJISIONIYIO BEca MOPOA, YTO
BEJIET K YMEHBIICHHIO CUJI TPEHUS, YTO B UTOT€ NIPUBOJIUT K YMEHb-
LIEHUIO CTEIIEHH yCTOMYNBOCTH OTKOCA.

KnumaTtndeckue ycinoBusi palloHa MECTOPOXACHUS BIMSIOT Ha
BBIBETPUBAHUE TOPOJI, YMEHbILIEHHUE X MPOYHOCTU U YCTOUUUBO-
CTH B OTKOCaXx.

Takxe Ha yCTOMYMBOCTh OTKOCOB OKAa3bIBAIOT BIMSIHHE U TOp-
HOTEXHUYECKHE (PaKTOPbI: BHICOTA OOPTOB U YCTYIIOB; YIJIbI OTKO-
COB; LIMPUHA IJIOIIAJ0K; I10A3€MHbIE TOPHBIE BRIPAOOTKHU; CIOCO-
661 BBP; pacnionoxenue 00pTOB B IIaHE U pa3pese.

Oco0eHHOCThIO TOPHBIX MOPOJ] KaK MPUPOJAHOM CpeIbl SBISETCS
€€ 3HAYUTEJIBbHO MEHbILAs MPOYHOCTh HA PACTHKEHHE, YeM Ha



ckatue U Ha cpe3. ['opHble Mopobl B MaccuBe OOJIBIIMHCTBO y4e-
HBIX B OOIIEM Cilyd4ae MPEJICTABIAIOT KaK CIOUCTYIO TPEIIMHOBA-
TYIO Cpelly, Al KOTOPO MPUMEHUMBI 3aKOHbI «CBIITYUYEH Cpesb».

Omnpenenenye yrioB U NpeeibHbIX OYEpTaHUM OTKOCOB Ipe-
CTaBJIsieT COOON YaCTHBINA ciIy4yail TEOpUH HpPEJEebHOIO paBHOBE-
cus «cplmyueit cpeas» puc. 1.1.

-
)

A [ Tn
Puc. 1.1. O6mwuit Bux rpaduka CONMPOTHUBICHUS CABUTY TOPHBIX TOPOJ

VYcnoBue NMpenenbHOro paBHOBECUS B MAacCHBE OTKOCA MMEET
(1142000 1105178:3701 &

1= F(c,),

rae T U G, — KacaTelbHble M HOpMAaJIbHbIE HANPSDKEHUS 110 3a/1aH-
HOM IUIOIIAJIKE.

DTa 3aBUCUMOCTb IS JIFOOOW TOPHOM MOPOJIBI MOXKET OBITH 3a-
JlaHa MOHOTOHHON KpuBOM ADBB, KoTOpas mpu 3aJaHHBIX Mpe-
JIETBHBIX HAMPSDKCHUSX MOXKET OBITh 3aMEHEHA MPSMOA

1=C+ fo,,



rac C- CHEIUIEHUE B €AUHUIIAX, COOTBETCTBYIOIINX TH G, ;

f— cpennsist Benu4rHA KOAQPHUIMEHTa BHYTPEHHETO TPEHUs Ha
3aJaHHOM HWHTEpBajJe HampsbkeHui. B pacuerax sta BennumHa
0OBIYHO 3aMEHSIETCS TAHTCHCOM yTJIa BHYTPEHHETO TPEHUS

S =1tgo.

Takum 00pa3oM, OCHOBHBIM YCJIOBHEM IIPENEIBHOIO PaBHOBE-
CHsl TOPHBIX MOPOJI SIBJISIETCS] PABEHCTBO CIIBUTAIOLIUX CHJI CyMMe
CWJI TPEHMSI U CLICTUICHUS

T=fN+cS,

rae N — IeHCTBYIOIIME CUIIbI HA 33JaHHOM ILIOMIA/IKE IUIOLIABIO S.
Pa3nenuB nelicTByromue Ha IUIOIIAJKE CHJIBI HA €€ IUIOLIalb,
MOJIyYHM YCIIOBUS MPEEIIbHOTO PaBHOBECUS B BUJIE

T=c+ fo,.

OCHOBHBIM KOJIMYECTBEHHBIM I10Ka3aTeJIeM, UCIOJIb3YEMbIM IpU
JIOKaJIbHOM OIIEHKE W TMPOTHO3€ YCTOWYMBOCTH CKIIOHOB, SIBIISICTCS
KOX(PGUIIMEHT YyCTONUMBOCTH (KOd(PUIMEHT 3amaca yCTOWYHBO-
CTH), IPEACTABIIAIOMNN COOON OTHOILIEHUE CYMM YAECPKUBAIOIINX
U CABHTAIOMIMX CWJI, JEMCTBYIOMIUX IO MOBEPXHOCTH MpEAroiara-
€MOr0 CMEILlEHUsI OINOJI3HEBOro Teja (MpU KpyrJIOLMIMHApUYE-
CKOW MOBEPXHOCTU CMELICHHUS OTHOIIEHUE CHJI 3aMEHSETCS] OTHO-
[IEHHEM MOMEHTOB TE€X K€ CHII).



2. METOAbI PACYETA YCTOﬁ‘—IHBOCTH,
HUCITIOJIB3YEMBIE B TIPOTPAMMHOM
KOMIIVIEKCE GeoStudio 2004

GeoStudio 2004 ¢ ucnoJb30BaHUEM MPOTPAMMHOTO MOIYJIS
SLOPE/W Brruucisier k03¢ (GHUIMEeHT 3anaca yCTOHYMBOCTH U CTPO-
UT KPUTHYECKYIO TIOBEPXHOCTh CKOJIBbKEHUS (IPU3MY OOPYIICHHS)
o CJIeYIONIMM MeToaukaM: MeToy bummona; meron JxanOy; me-
ton Cnencepa; meroa Moprencren-IIpaiica.

Bce MeToab! ipeienbHOr0 paBHOBECHS JIOITYCKAIOT, YTO MAacCUB
TpyHTa HaJl MOBEPXHOCTHIO CKOJBKEHUS JENUTCa Ha ONMoku (pas-
JIEJSIIOIINE TUIOCKOCTH MeXAy OJIOKaMu BCerja BEpTUKaJIbHbI).
IToBEpXHOCTH CKOJIBKEHHUS PaCCMAaTPUBAETCS KPYTJIOLMINHAPUYE-
ckoit popmbl. Ha otnensHble OJOKH OEHCTBYIOT CHIIBI, TIPEACTaB-
JICHHbIE Ha puc. 2.1.

Puc. 2.1. Cratudeckas cxema ydacTka

Ha puc. 2.1 E;, X; — cTannapTHast ¥ CABUIOBasi CUJIbI MEXY OT-
JenbHbIMU O5okamu; N;, T; — cTaHJapTHast U CIBUTOBasl CHJIbI Ha
OTIENBbHBIX CETMEHTaX IMOBEPXHOCTU CKOJbXEHUS;, W; — Bec OT-
JIENIbHBIX OJIOKOB.



OtnenbHbIE METOABI YYAaCTKOB pa3MYaroTCs JOMYLIECHUSMHU
YIOBJIETBOPEHHSI YPABHEHUW CUJI PABHOBECHS U YPABHEHHI MO-
MEHTa PaBHOBECHS 110 OTHOLIEHUIO K 1IeHTpy O.

Memoo Buwona

VYnpouieHubld MeTosl buiona He y4uThIBaeT X; CHIIbI MEXIY
OokaMu (TOPU3OHTANBHBIC CUJIbI). MeTO OCHOBBIBACTCS Ha pa-
BEHCTBE YpPaBHEHHS MOMEHTA PABHOBECHS W YpPaBHEHUS BEPTH-
KainbHOH cuibl. Koadduument ycroitumBoctu FS omnpenensercs
Yyepe3 NoCIe0BATEIbHOE PEIIEHUE CIIETYIOIErO BhIPaXKEHUS

1

_ ¢iby + (W —wb;) tan ¢;
> W -sinq,

tan @, sino;
FS

FS

2

cosay; +

r7€ u; — IJIACTOBOE JIaBJIEHUE B OJIOKE;
Ci, O; — ICUCTBUTENHLHBIC 3HAUYCHUS TTAPAMETPOB TPYHTA,
W; — Bec OJIOKa;
0; — HAKJIOHEHUE CETMEHTA K TIOBEPXHOCTH CKOJIBKCHHS,
[ — TOPU3OHTAJIbHAS IIUPUHA OJI0Ka.

Memoo Cnencepa

DTOT METOJ| YYUTHIBACT TAK)KE CUJIbI MEeXKIy Oiokamu. PaBHO-
JEHCTBYIOIINE CABUTAIOININX U yACPKUBAIOIINX CHII MEXIy OJIOKa-
MU UMEIOT TIOCTOSIHHBIE HampaBieHus. Meron CrieHcepa siBisieTcs
0oJiee TOYHBIM B TOM CMBICTIE, YTO OH YYHTHIBAET BCE TPU ypaBHe-
HUSl PaBHOBECHsI: YPAaBHEHUS CHJI PAaBHOBECHS B TOPU30HTAIHLHOM
Y BEPTUKAJILHOM HAIIpaBJIEHUH, a TAKXKE YpaBHEHUE MOMEHTA paB-
HoBecus. Koaddumuent nanexxnoctu FS onpenensiercs yepes Ha-
XO0XIACHUC 3HAUYCHUA CHII, [[eflCTBYIOHII/IX MCXKIAY 6JIOKaMI/I, u KO-
s durmenta ycronuuBocTH FS.



Memoo /I»canoy

Meton JxanOy cxox ¢ Merogom bumomna. Onnako meron [[xan-
Oy Y4YUTBIBAE€T TOJIBKO CyMMY TOPHU3OHTAIBHBIX CHJI PABHOBECHS,
HE YYHUTHIBAs PHU ’TOM MOMEHT PaBHOBECHS.

DTOT METOJ YUUTHIBAET CUJIBI MEKIY OJIOKaMU. A TaKXe ypaB-
HEHUS CHJI PAaBHOBECHS B TOPU30HTAIILHOM W BEPTUKAIBLHOM Ha-
MIPABJICHUSAX NJIsi BCEX OJIOKOB, ypaBHEHHWE MOMEHTa PaBHOBECHS
JUTSI BCEX y4YacCTKOB, 33 MCKJIIFOYEHHEM ITOCJIETHET0, CAaMOTO BBICO-
koro. Koadpumument nagexxsnoct FS onpenensiercss 4epe3 HaXx0ox-
JIEHWE HAMPAaBJICHUsI CUJI, ICUCTBYIOIINX MEXTy OJIOKaMH, a 3aTeM
PACCUUTHIBAIOTCS 3HAUCHUS ITHX CUJL.

Memoo Mopzenwmepn-Ilpaiica

DTOT METOJ TaK)Ke YUUTHIBAET CHJIBI MEXIy Ojokamu. PaBHO-
JEUCTBYIOIINE CABUIAIOIINX U YAEPKUBAIOLINX CUJI, KOTOpBIE Jeii-
CTBYIOT MEXIy OJIOKaMH, UMEIOT pa3HbIe HAIpPABJICHUS B KaXKIOM
onoke (pyHkuusa nomy-cunyc). Merog Moprenmreps-IIpaiica sB-
asiercs 6osiee TOUHBIM B TOM CMBICIIE, YTO OH YUHUTBIBAET BCE TPU
ypaBHEHHsI PaBHOBECHSI: ypaBHEHHs CHJI PaBHOBECHS B TOPU30H-
TaJIbHOM U BEPTUKAJIbHOM HAIIPABICHHUH, a TAKXKE YpaBHEHHE MO-
MeHTa paBHoBecus. Koadduuuent nanexuoctu FS onpenensiercs
yepe3 pelleHHe YpaBHEHHs CHJI, ACHCTBYIOLIMX MEXIy OJoKamu,
u ko3 durmenTta HaexxHoCTH FS.
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3. OHEHKA YCTOMYHUBOCTHA OBBOJHEHHBIX
MACCHUBOB

OrneHka ycTOMYMBOCTH OOBOJHEHHOI'O MAacCHBa IMPEAIoJiaraet
IIOCTPOEHHUE JIENIPECCUOHHON KPUBOM. [10CTpOUTE IENpeCcCHOHHYIO
KPHUBYIO MOKHO, BBIYMCIIUB €€ KOOPAUHATHI 110 popmyie

2 X, .0 .0
y=\/H2 +z(H1 - Hy),

rae H; — MOIIHOCTh BOAOHOCHOTO TOPU30HTA, M;
H, — ypoBeHb BOJIbI B TOUKE BHICAUMBAHMUS, M;
X — KOOpJIMHATA, M;
L — nnvHa myTH QUIBTPAIUH, M.
JlivHa my Ty GUIbTpalluy BEIYUCISIETCS MO GpopMyJie

L=28*H'K,

rae S — pa3HocTh 3HaueHu Hou H, , M;
Ky — ko3 dunuent punprpanuy nopoasl, M/cyT.
Cxema pacuera JIeNpecCCUOHHON KpUBOU MpeJicTaBIeHa Ha puc. 3.1.

Y

fenpeccuonmos kaubian

28

Puc. 3.1. Cxema pacueTa AeTIpecCHOHHONW KPHBOH
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4. OCHOBBI PABOTBI C MOAYJEM NTIPOI'PAMMHOI'O
KOMIIVIEKCA GeoStudio 2004 — GeoSlope

CwmonenupyeM citydai, mpeAcTaBICHHbIA Ha puc. 4.1 U BbIYUC-
JIMM MUHHUMAJILHBIN 3a11ac MMPOYHOCTH, a TAKIKC ONPCACIINM KPHUTH-
YECKYI0 MIOBEPXHOCTh CKOJIbKEHUS (IIPU3MY OOpYIIICHHS).

Puc. 4.1. Yeryn u ero oCHOBHBIE TapaMeTPhI

YceTyn npeacTasieH AByMs TUIIAMU ITOPOJL ¢ BBICOTAMH I10 5 MeT-
POB (IIapaMeTpbl UX MPOYHOCTH M300paxKeHbl Ha pHc. 4.1) U KopeH-
HOM TOpOJI0i BBICOTON 4 MeTpa. YCJIOBUS TaBJICHUS TTOPOBOM BOJIBI
N300pa’keHbl Tbe30METPUUYECKON JIMHUEN (AeNPECCHOHHON KPUBOIL).

3anyck Slope/W

1. Otkpoiite GeoStudio 2004.

OOpatute BHUMaHUE, 4T0 B Tpade License mode TOIDKHO OBITh
BBIOpaHo Student license.

2. Bwibepute File—New (Ctrl+N).

B nmosiBuBmemcst okue (puc. 4.2) Haxxmute OK, npenBapuTesb-
HO BbIOpaB GeoStudio Original Settings.

12



[ New [

Uszer-Defined Default Settings ok,

[3en5Studia Original Settings

|
Template...

Puc. 4.2. luanoroBoe okHO New

3. TlosiBUTCH cienytolee AMaIOroBoe okHo (puc. 4.3).

-
Analyses &u
Select Analyses for thiz Project;

E SLOPE A

E SEEPAW [l

E N

_‘__‘J SIGMA &

o\

o ovaenw O

- .

I | TEMP A [l

[ —

s CTRaNAY [

s
e

woose ]

Puc. 4.3. JlnanoroBoe okHO Analyses

Crnenyert BoiOpaTh dnaxok Slope/W, 3atem OK.
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4. O3HAaKOMBTECH CO CPeIOH MPOTPaMMBI, C PA3THYHBIMH MTaHE-
JSIMH MHCTPYMEHTOB, AOCTYNHBIX B GeoStudio. JIng storo HeoO-
X0JUMO BBIOpaTh View—Toolbars (puc. 4.4).

i -
Toolbars &u
Toolbars:

[¥] Analysiz
[¥]Zoom
Girid
bode

[Z1"iew Preferences i

Shaw ToolTips
Status Bar

Puc. 4.4. [lanens unctpymenros Toolbars

[Ipexne, yeM BBINTH M3 3TOTO JHAJIOTOBOTO OKHA, yOeauTech
B Hanmnuuu ¢axxkka Harpotus Show ToolTips.

Pabouan oonracme

PaGouast o6macts — pa3mep NpoOCTPaHCTBA, JOCTYIHOIO IS pa-
OOTBI.

3agaauMm pasmepsl: 260 MM mupuHON ¥ 200 MM BBICOTOM.

1. Beibepute Set— Page.

JenaeM ycTaHOBKH, KakK Ha puc. 4.5.
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i B
Page M

Frinter Page
Canon iP1600 [konua 1] on Mel2:
Width:  203.2 Height: 289
Wiorking Area
Width: 260 Height: 200
Uritzs

T inches @ mm

[ [F. ] ’ Cancel
Puc. 4.5. lnanorosoe okHo Page
Macwmaéo

1. Beibepute Set— Units and Scale (puc. 4.6).

-
Units and Scale

|

Engineering Units
@ Metic ) Imperial
Lenath [L]:  meters
Force (F)

Pressure (pl kPa
Strength: kPa

|t %t of 'water: 9807

Scale
Harz. 1. 200 Wert. 10 200

Problem Estents
Minirum: % .4 v
Mawirum: = 42 w 36

Calculate max extents from scale and arigin

[ 0K ] [ Cancel

Puc. 4.6. TnanoroBoe okHo Units and Scale
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[Iporpamma Oyner pa®oTaTh B METPUYECKOM cHcTeMe: JIMHA
U3MEPSIETCS B METPax, CHJia — B KWJIOHBIOTOHAX, JIABJICHUE — B KH-
JIOTIaCKaJIAX, IPOYHOCTh — B KWJIOMACKaJISAX, BIUSHUE BOJbI CUMTA-
ercst pasHbiM 9,807 KH/M .

2. Cnenyer yka3aTb MUHUMAaJbHOE 3Ha4Y€HHE X = —4 U MHUHHU-
MajibHOE 3HauYeHue y = —4.

3. Yo6epure dnaxok HarpotuB Calculate max extents from scale
and origin, a 3aTeM CHOBA CTaBUM.

OO6parute BHUMaHHUE, YTO TOPU3OHTAIBHBIA W BEPTHKATHHBIN
MaciTabbl MOTYT OBITh Pa3IUYHBIMH.

MuHuMaNbHbIE 1 MAaKCUMaJIbHbIE 3HAYEHHUS X U ) TOBOPAT O TOM,
4YTO B BBHIOpAaHHOH paHee paboueil obmactu 260 MM IIMPUHON U
200 MM BeicoTOM ¢ MacmTaboMm 1:200 momycTumMble 3HaYEHUS IO
v u3MeHsTcs oT —4 10 37 M, a 1o x oT —4 10 49 M.

4. Haxwmurte OK.

Cemka paboueii ob61acmu
1. Beibepute Set—Grid (puc. 4.7).

i >
Grid L7 |

Gnd Spacing [Eng. Units]

o L

Eng. Unitz:  meters

Actual Gnd Spacing [mm]
A B . B

Dizplay Grid Snap ta Grid
[ Ok ] ’ Cancel

Puc. 4.7. quanorosoe okHo Grid

16



2. VKaxXHTe pacCTOSHUS MEX]Ty Y3JIaMU CETKH 10 X U y PaBHbIE
1. ®akTUYEeCcKOe PACCTOSTHUE MEXKTY y3IaMu OyIeT 5 MM.

3. TloctaBbre dhnaxku HanpoTuB Display Grid v Snap to Grid.

4. Haxwmure OK.

Coxpanenue 0oxymenma
1. Beibepute File—Save (Ctrl+S) (puc. 4.8).

FER (i
L
g).|@ + BubGnnotexn » [flokymeHTtel » - | 5 || Mouck: Jokymermon pel
¥nopagounTs ¥ Hosan nanka == - @
¢ Vis6pantoe BubnnoTeka " okymeHTbl Ynopagounrs: Manka +
I8 3arpyskwn Brntouaer: 2 mecta
\E_'-H‘I Heaastine mecta ran - Jata usmeHeHna Tun
Bl PaGounii cron
1 Almeza 30,03.2011 23:43 Manka ¢ daitnamm
=5 Embnuotexn 1. Bluetooth Exchange Folder 30.06.2011 17:52 Manka ¢ ainamn
BB 1. Electronic Arts 01.06.201017:35 Manka ¢ daitnamm
naeo
@ 1 Intelli-studio 08.02.2011 18:35 Manka ¢ daitnamm
JokymeHTsl
[ Vobpaetin 1 Inventor Server x86 AutoCAD 2012 Langu...  21.02.2012 21:59 Manka ¢ painamn
J‘ M 1. My RoboForm Data 05.03.2012 21:44 Manka ¢ daitnamm
y3bika
1. 3ameten 25,04.2010 2015 Manka ¢ ainamn
& Nomawman rpynmi ~ 4 | i | 3
Wmn paitna:  3HakomcTeo Slope -
Tun daitna: ’._ Studio Comp d Excluding Solution (*.gsz} v]
& CkpbiTb Nankm [ Coypanute ] ’ Otmena ]

Puc. 4.8. lnanoroBoe okHO Save
2. YKaxuTe MECTO, yA0OHOE JIsi COXPAaHEHUS.
3. Hamneuaraiite ums ¢aiina (Hanpumep, 3HaKOMCTBO Slope).
4. Haxxmute « COXpaHUTBY.
OO6patute BHUMaHUE, uTO B Slope/W (aiinel coxpaHstoTCs ¢ pac-

mupeHueM (*.gsz).
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Ocu

N300paxkeHue oceil 00erdaeT pucoBaHUE U PACCMOTPEHHE pe-
3yJIBTATOB.

1. Beibepute Sketch— Axes (puc. 4.9).

[ ERT)

Dizplay
Left duiz [] Right &xis
] Top &uxis B attom Asis
iz Mumbers
Az Tiles
B otharn
Left "
[ Ok ] [ Cancel

Puc. 4.9. JIlnamoroBoe oKHO Axes

2. ®paxku TOIDKHBI CTOSATh HAnpoTuB Left Axis, Bottom Axis
u Axis Numbers (eBast 0Cb, OCbh JHA, IIOJIIUCH YUCEI OCH).

3. IMognummuTe Ha3BaHUsA oceil (Hampumep, X: MOIIHOCTh (M);
Y: nnuna (m)).

4. Haxxwmurte OK.

Kypcop MblImm 101K€H U3MEHUTBCSI HA KPECTHK.

5. Ilepemectute Kypcop okoso nonoxenus (0;0). Haxmute mpa-
BYIO KHOIIKY MBIIIIM U HE OTITyCKaiTe ee.

6. Ilepemecturecy B mosoxkenue (40;16). OTnycrure npaByro
KHOTIKY MBIIIIH.

Hapucosannas ocs 6yner 40 Mo x 1 16 m 1o y.
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Ilocmpoenue ycmyna
1. Boibepute Sketch— Lines (puc. 4.10).

i s
Sketch Line Propert... (0 [IES

Arrowhead Line Thickness:

Pl
e

Puc. 4.10. lnanoroBoe okHO Lines

B 3TOM 1ManoroBoM OKHE MOXHO BBIOPATh TONIIUHY JIMHAU
(thick — Toncras, thin — ToHKas1) u OyJIeT 1 Ha KOHIIE JIMHUU CTpe-
JIOUKA.

Kypcop Mblm q1omkeH U3MEHUTbCS Ha KPECTHK.

2. OcraBbTe AMAJIOTOBOE OKHO HETPOHYTHIM WJIM MEPEMECTUTE
€ro B CTOPOHY.

3. Ilepemectute kypcop B monoxkenue (0;14) u Ha)xMHTE JIEBYIO
KHOIIKY MBIIIIH.

4. Tlepemectute Kypcop B nojoxenue (10;14) nu Haxxmure JIeBy1O
KHOIIKY MBIIIIH.

5. Ilepemecture kypcop B nonoxerue (30;4) U HAXMUTE JIEBYIO
KHOIIKY MBIIIIH.

6. Ilepemectute Kypcop B monoxkeHue (40;4) 1 HAXMHUTE JIEBYIO
KHOIIKY MBIIIIH.

7. Ilepemectute Kypcop B monoxkeHue (40;0) 1 HaOXMHUTE JIEBYIO
KHOIIKY MBIIIIH.

8. Ilepemectute Kypcop B nosnoxenue (0;0) 1 HOKMHUTE JEBYIO
KHOTIKY MBIIIIH.

9. Ilepemectute kypcop B monoxkenue (0;14) u HaxxMHTE JIEBYIO
KHOIIKY MBIIIIH.
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10. Tenepp HAXXMHUTE MPaBYIO KHOMKY MBI JIJISI TOTO, YTOOBI
3aKOHYUTH KOMaHTY.

KpecTuk nomxeH CMEHUTBCS CTPEIIKON Kypcopa MBIIIIH.

11. CuoBa BwiOepure Sketch— Lines.

12. Tlepemecture kypcop B mosioskenue (0;9) u HaXXKMHUTE JIEBYIO
KHOTIKY MBIIIIH.

13. Tlepemecture kypcop B nojsioxkeHue (20;9) 1 HAKMUTE JICBYIO
KHOIIKY MBIIIH.

14. Tenepp HAXXMUTE MPaBYIO KHOMKY MBIIIH JUIsl TOTO, YTOOBI
3aKOHUYUTH KOMaHJy.

KpecTuk nomkeH CMEHUTbCS CTPEIKON Kypcopa MBbIIIH.

PesynbraTel moctpoenuii Oynyt umets Buf (puc. 4.11).

16 ¢
15 —

1 e

Elevation (m)

L] 10 20 30 40

Distance (m)
Puc. 4.11. I'paduk pe3yapTaToOB MOCTPOCHUA

Ecnu BbI nonmycTiiiu ommOKy MpU MOCTPOESHUH, BOCIIONB3YHTECH
KoMaHA0i oT™MeHbl Edit— Undo (Ctri+Z2).

Hmnopmuposanue u 3xcnopmupoganue aiinoe
[Iporpamma rMeeT BO3MOKHOCTh HMIIOPTUPOBAHUS U IKCIIOPTH-
pPOBaHMA CIEAYIOIIMX TUNOB (aiinoB: Windows Bitmaps (*.bmp),

Windows Metafiles (*.wmf), Enhanced Windows Metafiles (*.emf)
u AutoCAD DXF (*.dxf).
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Jlisi uMmopTa MCoONb3yHTe KoMaHny: File—Import. Jlns dkc-
[I0pTa UCNONb3yiTe KoMaHay: File—Export.

Hanmnume BO3MOXXHOCTH MMIOpPTHpOBaHUS (haiijioB O3HAYaeET,
41O BBl MOXETE HE BBINONHATH MOCTPOCHUE YCTyIa B IPOrpaMme
Slope/W, a 3arpy»aTh U300paKCHHsI €TO U3BHE.

Ananumuueckue memoowvl U ux napamempol
1. Beibepute Keyln—Analysis Settings (puc. 4.12).

r ™
Analysis Settings &lg

Proiect 1D | Method | PwP | Siip Sutace | FOS Distibution | Advanced

Project |dentification

Title: HuyatHeH ypok,

Comments: BHaKDMCTBD C NPOrparrai

Current Settings

File M arme MPUMEP.gsz Col

Last Saved Date 21.04.2012 T |
Lazt Saved Time 232N

Analyziz Method torgenstemn-Price

Direction of Slip Movement Left ta Right

Slip Surface Option Grid of Centers and R adiug Tangent L

P Wi P. Oplion Piezometric Lines / Ru

Tengion Crack Option [none]

Seizmic Coefficient [hone)

[ Ok ] [ Cancel

Puc. 4.12. IlnanoroBoe okHO Analysis Settings
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2. Brumure B rpadwl Title 1 Comments Ha3BaHHE TPOCKTA H
KOMMEHTapHii K HeMy (Hanpumep, 7Title: YueOublit ypok; Comments:
3HaAKOMCTBO C TTPOTPAMMOi).

3. Haxxwmure 3axnaaky Method (puc. 4.13) u BeiOepute Mor-
genstern-Price. CooTBercTBYIOIIas (DyHKIMS TODKHA ObITh Half-
sine function.

-
Analysis Settings &u

Project ID | Method | PP | Slip Surface | FOS Distiibution | advanced

Lirnit E quilibriurn
Bizhop, Ordinary, Janbu and:
9 Side Function: ’Half-sine function v] | Fr'alues |
) Spencer
@ GLE Side Function; |Ha|f-sine furiction v| | Fr Yalues | ]
| Lambda |

Corpz of Engineers #1
Corpz of Engineers 82
Lowe-Karafiath

Janbu Generalized

Sarma [Vertical Slice Only) LCohesion: |':| | Phi: |D |

) only Bizhop, Ordinary and Janbu

Firite Elerment
Filename:
© SIGMAAW Static | [) [ clear ]
© QUAKE AW Static | |[] [ clear ]
@) QUAKE AW Dynamic | ||:| [ Clear ]

[ 0K ][ Cancel ]

Puc. 4.13. luanoroBoe okHo Analysis Settings Bknanka Method
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[Tpu Takux ycinoBUsX mporpamMmMa OyIeT BBITIOJIHATH pacdeT 1o
4yeThlpeM MeToAukam: Mmetoa bumona, meron Cmancepa, MeTON
JxanOy u Mmeronq Moprercrena-IIpaiica.

4. Haxxmute 3aknanky PWP. Ybeaurecs, uTo BeIOpaHo Piezo-
metric lines with Ru / B-bar.

5. Haxwmwure 3aknanky Slip Surface. Y6enutech, 4To BBIOPaHO
Left to right. 3atem BeIOepuTe yHKT Entry and Exit.

6. Haxwmure OK.

Xapaxmepucmuka 2opHslx nopoo
1. Bwibepute Keyln— Material Properties (puc. 4.14).

r B
Keyln Material Properties lilé]
Matl  Strength Model Description Color
1 Maohr-Coulamb BlepsHii novEeHHEIE cnobl — 1

tahr-Caulomb Hus#HME NOYBEHHEIR CokH

B [Mgh[-CUubmb w | HutsHui nouserHsI ook

Basic Parameters

Unit "weight Phi
18 25
Cohesion

10

Advanced Parameters

[ Copy ] [ Ingert ] [ Delete ] [ Ok, ] [ Cancel

Puc. 4.14. lnanoroBoe okHo Keyln Material Properties
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2. YKaxuTe B OKHE pEAaKTUPOBAHUS THN TOYBBI 1—Mohr-
Coulomb n no6aBbTe onucanue (Hanpumep, BepxHuil moYBEHHBIIH
CJION).

3. B rpade Unit Weight (yaensHsiii Bec) ykaxute 15 kH/M’.

4. B rpade Cohesion (cuna cuerenus) — 5 klla.

5. B rpade Phi (yron BHyTpeHHero TpeHus) — 20 rpa.

6. Haxmure Copy. 3HaueHus1, yKa3aHHbIC B OKHAX PEAaKTHPO-
BaHUsI, TIOSBSTCS] B OKHE CITUCKA.

7. YKaXuTe B OKHE PEAAKTUPOBAHUS THIN TOYBBI 2—Mohr-
Coulomb n nob6aspre onucanue (Hanpumep, HxHMI TOYBEHHBIH
CJION).

8. B rpade Unit Weight (yaenbusiii Bec) — 18 kH/m .

9. B rpade Cohesion (cuna cuermenus) — 10 kI]a.

10. B rpace Phi (yros BHyTpeHHETO TpeHus1) — 25 rpa.

11. Haxxmute Copy. 3HaueHHUs], yKa3aHHbIC B OKHAX PEIAKTHUPO-
BaHUs, TIOSABSITCSI B OKHE CITUCKA.

12. Haxxmure OK.

Ilpumeuanue: ipu MOAETUPOBAHUN OOBOTHEHHOTO yCTYTIa yKa-
3aHUE XapaKTEPUCTHK MOPOJ OyAeT MPOU3BOAMUTHCS CIEAYIOIIUM
obpazom:

1. BeiGepute Keyln— Material Properties.

2. YKaxuTe B OKHE pEAaKTUPOBAHUS TUN MOuYBbI 1—Mohr-
Coulomb, u no6aBpTe onucaHue (HapuMep, BEpXHUI OYBEHHBIH
CJIOM).

3. B rpade Unit Weight (yaensuslii Bec) ykaxure 15 kH/m’.

4. B rpade Cohesion (cuna cuerenus) — 5 klla.

5. B rpade Phi (yron BHyTpeHHero Tpenus) — 20 rpas.

6. Haxxmure Copy. 3HaueHus, ykazaHHbIe B OKHaX pelaKkTUPO-
BaHUsI, MOSIBATCS B OKHE CITHCKA.

7. YKaxuTe B OKHE PEAAKTUPOBAHUS THII TOUBBI 2— No strength,
onucanue OyneT nodaBneHo aBromaruuecku (Water).

8. B rpade Unit Weight (ynenbHbIil BeC) aBTOMAaTHUECKH Oy1eT
ykazano — 9,807.
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9. Haxmure Copy. 3HaueHus1, yKa3aHHbIC B OKHAX PEAaKTHPO-
BaHMsI, MOSABSTCS B OKHE CITHCKA.
10.Haxxmure OK.

Oobnacmu nopoonwix cioee

JInis HarJIAHOTO MPECTAaBIICHUS OO/, CllaratolliuX yCTyIl, He-
00X0JTMMO BBITIOJIHUTH CIIEAYIOIINE TPOLEAYPhI:

1. Haxmure Draw— Regions. Kypcop MbIIIM J0JKEH CMEHUTh-
Csl HA KPECTHK.

2. Vkaxwure nocnegoatensHo Touku (0;9), (0;14), (10;14), (20;9),
(0;9), menkas 7eBON KHOMKOW MBIIIM Ha Kaxa0u. [Ipu ykazanum
TOYEK 32 KPECTUKOM OYIIET TAHYTHCS KpacHasl JTHHHUS.

3. Kak TonpKO MHOTOYTOJIbHUK 3aMKHETCS, MOSBUTCS TUATI0r0-
BO€ OKHO Region Properties (puc. 4.15).

. Region Properties A = .

M aterial | Mesh I Edges I Elements | Dpening|

b aterial

M aterial Type:

['I - BepxHWi noyBeHHEIR cnoi -

Help ] [ Cloze ]

Puc. 4.15. InanoroBoe okHO Region Properties

4. Haxwmute Close. [lnamoroBoe 0OKHO MCYE3HET, a KPECTUK OCTa-
HETCSl, TOTOBBIN K YKa3aHHIO CIEAYIOIIeH 00IacTu.
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5. Ykaxute nocnenosarensHo Touku (0;0), (0:9), (20;9), (30;4),
(40;4), (40;0), (0;0), menKas JIeBOM KHOIMKON MbIIIH Ha Kaxaou. [Ipu
YKa3aHUH TOYEK 33 KPECTHKOM OY/IET TSHYThCS KpacHasl JINHHS.

6. Kak TobKO MHOTOYTOJILHUK 3aMKHETCS, TIOSIBUTCSI TUAJIOT0-
BO€ OKHO Region Properties (puc. 4.16).

T —— '
| ]
&)

. Region Properties

M aterial |Mesh I Edges | Element$| Dpening|

kd atenial

katerial Tope:

[2 - HisHKE noYBEHHBIN Cooki -

Help ] [ Cloze ]

Puc. 4.16. AuanoroBoe okHO Region Properties

7. B rpade Material Type BeiOepute 2 — HiKHMI MOYBEHHBIN
CJIOM.

W3meHnTCS 1IBET TOIBKO YTO YKAa3aHHOW 00IACTH.

8. Haxxmure Close. JInanoroBoe OKHO MCUYE3HET, a KPECTUK OCTa-
HETCS, TOTOBBIHM K YKa3aHUIO CIeAyIolieit oomactu, HO Bbl yxe Bce
yKa3aJii, 03TOMY CJIeIyeT IIENKHYTh PaBOM KHOIKOM MBIIIH B JIIO-
0ot Touke pabodeii 00iacTy, I TOTO, YTOOBI 3aBEPIINTH KOMaH-
ny. KpecTuk cMeHHUTCS KypcOpOM MBIIIH.

OO6nacTé TOPHBIX MOPOJ, CIATAIONIUX YCTYI MOCIE BBIMOJIHEH-
HBIX MPOIEAYP NPHOOPETYT cieayromuid Bua (puc. 4.17):
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16

1
13

1 1
10, |—

D= MW s o @

=
=

20 3n

Puc. 4.17. ObnacTi TOPHBIX TOPOI:
1 — BepxHMI IOYBEHHBIN CIOH; 2 — HKHUN TOYBEHHBIN CIIOH

Ilocmpoenue nvezomempuueckoii aunus (0enpeccuoHHoul

Kpueoii)

1. Haxxmure Draw— Pore-Water Pressure (puc. 4.18).

-

Draw Piezometric Lines

=™

Fiez. Line #: 1

Adjust Height by 0

Apply to Materials:

ERXHIA NOYEEHHBIE

2 HusHMA noYEEHHEE

-

Do not allow pigzometnc line above surface line

Define Ru...

[ Ingert Points an Line

l Dirawe

Puc. 4.18. Iuanorosoe okHo Draw Piezometric Lines
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2. Beibepurte B rpade Piez. Line #: 1.

3. Haxxmure kHOTKY A/l (Bce TIOYBEHHBIE CIIOH).

DTO 3HAYUT, YTO JACTIPECCHOHHAs KpHBasi Oy/IeT MPOXOAUTH Ue-
pe3 Bce UMEIOLIUECS IOYBEHHBIE CIIOU.

4. Haxxmute kHonKy Draw. Kypcop MbIIIM CMEHUTCSI KDECTUKOM.

5. VYxaxwure nocnenosatenpHo Touku (0;10), (15;8), (30;3), (40;3).

6. 3aBepuiMTe KOMaHAy LIEITYKOM MpPaBOW KHOMKOM MbImM. Ilo-
SIBUTCSL JIMAJIOTOBOE OKHO, I'ZIe¢ HeoOXoaumo HaxkaTb Done (Bbl-
TIOJTHEHO).

[TocTpoeHHas mbe3oMeTprueckas JTUHUS (ICPECCHOHHAS KPH-
Bast) OyJIeT BBITIISAICTH cleAyomuM oopa3om (puc. 4.19).

3,

Puc. 4.19. IIse3omeTprdeckas JIUHUS

OOparuTe BHHUMaHUE, YTO JIETPECCHOHHAsT KPUBAs BBHIXOAWUT B
OTKOC M CTPOUTCS Jajiee 10 NOBEPXHOCTU BOBI.

Oonacmu 6x00a u 8vIxX00a NOGEPXHOCMU CKOIbHCEHUS

Cy1iecTByeT MHOXKECTBO BAapHAHTOB TIOBEPXHOCTEH CKOJIBbKE-
HUS, TOIXOISIINX 10 3aJJaHHBIM yclioBusiM. Korja nons3oBaTeneM
OyIyT ONpeieNieHbl M 3aJIaHbl 00IACTH «BXOJIHON» M «BBIXOIHOI
30H TIOBEPXHOCTH CKOIBXKEHHsI, TOTJa MporpaMMoil Oy IyT aHaH-
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3UPOBaHbBI TOJBKO T€ TOBEPXHOCTH CKOJIbKEHUS, KOTOPbIE yIOBIIE-
TBOPSIIOT 3TUM 30HAM.

1. Bwibepute Draw—Slip Surface— Entry and Exit.

2. TlosiBUTCS TUANOroBO€ OKHO, B JIEBOM 4acTh KoToporo (Entry
Range (Left Side)) oTroOpakaroTcsi mapaMeTpbl 00JIacCTH BX0/1a T10-
BEPXHOCTH CKOJBXKCHHUs, a B TipaBoil (Exit Range (Range Side)) —
obnactu BeIxojaa. M B eBo# 1 mpaBoil yacTu okHa B Tpadax Type
JOJKHO OBITH BRIOpaHO Range.

Kypcop Mblu cMeHuIcs Ha KPeCTHK.

3. Ykaxute o6nacth BXoaa nuHUeH ot Touku (1;14) mo Touku
(9;14). Haxxmure sieByro kHornky Mbii B (1;14) u, yaepxusasi, Be-
IHUTE KpacHyIo JUHUIO 110 (9;14), 3areM oTmycTHTE, YTOOBI 3aKOH-
YUTh YKa3aHHE BXOJIHOM 00sacTu.

OOpatuTe BHMMaHUE, YTO B JICBOW YaCTH TUAIOTOBOTO OKHA
Terepb OTOOpa)karoTCsl KOOPJAWHATHI 00JacTH BXoaa. X MOXXHO
MPOCTO 33/aTh WM OTPEAAKTHPOBATh YXKe TMOcie yka3zaHusi o0ia-
CTH BXOJIa.

4. Vxaxure 00J1acTh BbIxoa JIuHUEH oT Touku (30;4) 10 TOUKH
(34;4). Haxxmure neByto kHonky Mbitu B (30;4) u, ynep>kuBasi, Be-
IUTe KpacHyro nuHuio 10 (34;4), 3aTeM OTIyCTHTE, YTOOBI 3aKOH-
YHUTh YKa3aHHE BBIXOTHON 00JIACTH.

OOpaTtuTe BHMMaHUE, YTO B MPABON YaCTH JUAIOTOBOTO OKHA
Tenepb 0TOOpaKArOTCsI KOOPAMHATHI 001acTH BBIXOAA. X MOKHO
MPOCTO 33JaTh UM OTPEAAKTHPOBATh YXKE TMocie yka3zaHusi o0ja-
CTH BBIXOJIA.

5. Haxxmurte Done 3aBepilieHUS KOMaHIbI U 3aKPBITUS HAAJO-
TOBOTO OKHA.

Hacmpoitku omoopasicenusn

1. Haxwmure View— Preferences. OTKpOeTCsS TUAIOTOBOE OKHO.

2. Yoepute dnaxku HanpoTuB rpad Points u Region Numbers.
@naxku HanpoTtuB rpad Point Numbers n Region Numbers you-
paroTCs aBTOMaTHYCCKH.
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DTO 03Ha4aeT, YTO TOYKH, HOMEpa TO4YEK, 00JacTH M HOMepa
o0acTell MOYBEHHBIX CIIOEB, KOTOPBIC B PEKUME MO0 YMOITYAHHUIO
MOSIBUJIMCH TIPH IMIOCTPOCHHUH YCTYIIa, 0TOOpakaThbes HE OYIYT.

3. Haxmure OK.

BBl MOXeTe BBITIOJHUTh HACTPOHKHA B COOTBETCTBHH C BAaIllUMU
Hpe,HHO‘-ITCHI/ISIMI/I.

Ilousennwie ceoticmea (npocmomp)
1. Haxxmure View—Material Properties. I1osiBUTCS 11agoroBoe
okHO (puc. 4.20).

rﬂ View Material Properties &Ig
Soil Walue

[ Copy H Frint... ”r-‘-.llMatls] [ Dore ]

s

Puc. 4.20. nanorosoe okHo View Material Properties

Kypcop MbImi u3MEeHUTCS Ha KPECTHUK.

2. IllenkHUTE 1O TOW 00JIACTH IIOYBEHHOTO CJIOS, CBOMCTBA KO-
TOporo Bel XoTHTE MPOCMOTPETH.

3. JIns mpocMOTpa CBOMCTB BCEX IMOYBEHHBIX CJIIOCB HAKMHTE
KHOTIKY All Matls.

4. Jlyisi KomupoBaHUsI CBOMCTB BOCIHOJIB3YUTECh KHOMKON Copy.
(Texct Oyner ckonmpoBaH B Oydep oomena Windows. Teneps Bl
MOXXETE€ HCIOJIb30BaTh TEKCT CBOWCTB B JPYroM MPHIOKEHUHU
Windows).

5. [ns BbIBOJIA HA Me€4YaTh BOCMOIb3yHTECh KHONKOW Print.
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Texkcm

Kpome mpocMoTpa TekcTa CBOMCTB B HHTEPAKTUBHOM PEXHUME,
porpaMMa MpeaycMaTpuBaeT BO3MOKHOCTh Pa3MEIICHHs €ro Ha
yeprexe (paboueit 001acTh).

1. Haxmure Sketch—Text. IlosBisgercss IUalIOroBo€ OKHO
(puc. 4.21).

r ™
[ Sketch Text L8 [
Inzert figld...

I
Orientation -
-Fn:nnt...
i@ Harizontal _
_ ] Font Marne: Arial 0SeMHEIR
() Wertical

Font Size: 12 paintz

Puc. 4.21. luanoroBoe okuo Sketch Text

Kypcop Mblim n3MeHUTCs Ha KPECTHUK.

2. Haxxmute kHOTKY Insert field u B mpaBoil yacTu, BHOBb TO-
SIBUBIIETOCS TUAJIOTOBOTO OKHa [nsert Field, yrounuTe, CBONCTBA
KaKoro MoYBeHHOTro ci1osi Bel xotute 0T06paszuts. Ecau Bel xotu-
T€ OTOOpa3UTh CBOWCTBA BCEX IMOYBEHHBIX CIIOEB, BhIOepUTE All
Materials. B neBoil yacTu 3TOro OKHa MOXXHO yOwupasi/moOaBiisist
(hnaxku BHIOpATh HEOOXOIUMBIE TTYHKTHI.
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3. Haxwmure Insert. [lnanoroBoe okHo Insert Field 3akpoetcs.

4. Omnpenenure HanpaBiIeHUE TEKCTa (TOPU3OHTAIBHOE WU BEp-
TUKAJIbHOE), a TaKXKe 3a/aiiTe Tul mpudTa, ero HauepTaHue u pas-
Mep, Ha’KaB KHOIIKY Font.

5. VYkaxwurte Ha pabouelr oOmactu mecrto, Tae Bor xoTute momec-
TUTb TEKCT (KPECTUK OYJIET COOTBETCTBOBATh HIDKHEMY JIEBOMY YIIIY).

6. Haxwmure Done. JIlnanoroBoe 0KHO 3aKpOETCH.

Eciu tpebyercst nepemecTuth TeKCT, HaxumaeM Modify— Objects,
BBIJIETISIEM BECh TEKCT M MEPEHOCUM €ro B HOBOE MECTO, YACPKH-
Bas JICBYIO KHOIIKY MBIIIIH.

Ecau Bel Oynere u3MeHATh KaKyro-1M00 WHOOPMAIUIO O MOY-
BEHHBIX CJIOSIX, TO TEKCT U3MEHUTCSI aBTOMATUYECKH.

Hanuuue omuodox

CMopenupoBaHHBIM Cily4ail HEOOXOAUMO MPOBEPUTH HA HAJU-
qHe OMIMOOK.

1. Haxmure Tools— Verify/Optimize. TlosBUTCS aUanoroBoe
OKHO (puc. 4.22).

ri Verify/Optimize Data &u1

Information:

ERlES)

h =

A

Puc. 4.22. [lnanoroBoe okHoO Verify Optimize Data
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2. Haxxmute xHonky Verify/Optimize. Eciiu OyayT HaliIeHbI Ka-
KHe-TT00 OMHMOKH, 3TO OTOOPA3UTCS B IUAIOTOBOM OKHE (pHc. 4.23).

[ @ Verify/Optimize Data )

[nformation:

Werife/O plimize data;

Optimizing data storage. ..

Werifying SLOPE M lines...

Checking preszure lines. ..

Werifying that regionz and pointz are valid...
Compacting list of zoil numbers...

Checking if data exceeds zize lmitations. ..
Checking for zlip suface data...

Checking for integration files. .

Werfication completed - O emrorz) found.

)
]

h =

Puc. 4.23. OtobpakeHne yncia HalIeHHBIX OMTHOOK

3. Ilocne mpocMoTpa UHGOPMALUU HAXMUTE KHONKY Done. [lua-
JIOTOBOE OKHO 3aKPOETCSl.

Hakxonenr Bbl cMozmenupoBanu 3amaHHyro cutyanuio. Ha maH-
HOM 3Tare Heo0X0UMO Bce coXpaHuTh (File—Save (Ctrl+S) mubo
HICTKHYTH JICBOM KHOIMKOHW MBIIIN 110 CUMBOJY JHMCKETHI HA CTaH-
JTApTHOM MMaHEIN UHCTPYMEHTOB).

Pewenue nocmaenennoi 3aoauu
1. Haxmure Tools—SOLVE. OTKpoeTcs AUaJoroBoe€ OKHO
(puc. 4.24).
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SLOPE/W SOLVE - STUDENT 1P e sie el |

File Help
kirirmum Factor of Safety
kd crnent Force
Ordinany:
Bighop:
Janbu:

Data File:  TNPMMEP.gzz

Start | CII Stop

Puc. 4.24. [luanorosoe okuo Slope/W SOLVE

B HmwxHelt yactu auanoroBoro okHa B rpade Data File nponu-
caHo uMs (paiina, B OTHOLIEHUH KOTOPOTO OYIyT NMPOU3BOAUTHCS
pacuersl.

2. Haxwmute kHonky Start. CripaBa OT 3TON KHOIIKH 3arOpUTCs
3eJICHBI CUTHAJ. DTO 03HAYAET, YTO UIYT BHIYUCIICHUS.

Ilocne Toro, korga CHUrHaJl IIOTacHET, B JAMAJIOTOBOM OKHE
(puc. 4.25) orobpazsTcst JaHHBIE.

[Tosny4yeHHblE JaHHBIE WIIIOCTPUPYIOT, YTO AJIS paccMaTpuBac-
MOT0 CiIy4asl TpOAHAIU3UPOBAHO 125 MOBEPXHOCTEN CKOJIBKEHHS
(Slip Surface #: 125 of 125) u HaiineH Ko UIMEHT 3arnaca yCcToM-
YUBOCTU TIO KaXKIOMY M3 YKa3aHHBIX METOJIOB.

3. Tenepsp 3akpoilTe OKHO.
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Elevation (m)

e
FTTTTTTTT

SLOPE/W SOLVE - STUDENT MNPH...

|| Eile Help
[ |
Minirum Factor of Safety
Moment Force
Ordinany; 1.251
Bizhop: 1.477
Janbu: - 1.295
M -P: 1.479 1.482
Slip Surface #: 126 0f 125

Searching for Critical Slip Surface

DataFile:  MPAMEP.gsz

Start I(':J Stop |

Puc. 4.25. Jlanable BRIYUCICHUN

Ilpocmomp pe3ynvmamos
1. Haxxmure Window—CONTOUR (puc. 4.26).

Material #: 1
Description: BepxHuit no4YBeHHbIA Cron
Model: MohrCoulomb
Wt: 15
Cohesion: 5
Phi: 20
" s Piezometric Line: 1

Material #: 2

Description: HKHWA NoYBEHHEIN Cror
Model: MohrCoulomb

Wt: 18

Cohesion: 10

Phi: 256

Piezometric Line: 1

e——e Y

o
]

20 30 40

Distance (m)
Puc. 4.26. Ilpu3ma BO3MOKHOTO OOpyIIEHUS
1 K03 PuIMeHT 3anaca yCTOMIMBOCTH
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Tenepb Mbl BUIUM KPUTHYECKYIO MOBEPXHOCTh CKOJIBKEHUS
(mpu3My BO3MOKHOTO OOpYILICHHs) M 3HAYeHHE KOd(pPUIMEeHTa
3amacayCTOMYUBOCTH.

OOpatute BHUMaHHWE, MOCIe TOro Kak Bbl Haxamu Win-
dow—CONTOUR, nosiBmiiace manenb nHCTpyMeHToB Method. Ha
3TOM MaHenu OTOOpakaercs, B COOTBETCTBUU C KaKHMM METOJOM
BBINOJIHSAJIOCH ITIOCTPOEHUE, HOMEP MOBEPXHOCTH CKOJIBKEHUS U CO-
OTBETCTBYIOIIIEE el 3HaueHHEe KO PHUIIMEHTA 3araca MPOYHOCTH.

2. [l mpocMoTpa pe3ysIbTaToB CleayeT Haxath View—Method

(puc. 4.27)
-

View Method B

M ethod: Wiiiﬁﬂiiﬁiﬁﬁiliﬁ vi

I:I.rdinar_l.J
gk, Bishop
Janbuy

b orgenstern-Frce

Puc. 4.27. [lanens uactpymenToB Method

160 BHIOpaTh Ha3BaHKME MeTo A Ha maHenu Method (puc. 4.28).

............n._,.........,.._-.....n.
Dwl S8 nnl@ 8,
EEI 1-F9A4E4ET ""'r",(ail«
2 ([ -] &

» 7 BEERE -6 ARE AEEE ER S

Vo Hap, prews 11 Sorge it} X -l m LA m

Puc. 4.28. ITanens Method
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3. s mpocMoTpa Cril, IEHCTBYIOIIUX B JIFOOOM M3 OJIOKOB KpH-
TUYECKOH MMOBEPXHOCTH CKOJNILKeHHsI, HaxkmuTe Draw— Slip Surfaces,
a 3arem View Slice Info (puc. 4.29).

,
g Slip Surfaces L2 [

Sip# FofS ir
83 1.481

88 1.487

63 1.491

58 1.432

63 1.434

114 1.436

109 1.496

93 1,436

53 1.4597

73 1.503 il
€| ] | »

==* Dighotes slip surface with force data available.

Select Critical Slip Wiew Slice Info...

Diraws Graph...

GLE Lambda Graph
| v| | Graph

Cloge

Puc. 4.29. lnanorosoe okHo Slip Surfaces

4. Ins mpocmotpa rpaduxkoB Draw—Slip Surfaces, a 3atem
Draw Graph (puc. 4.30).
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-
Slip Surfaces

Sip# Fof5
a3 1.481
a2 1.487
63 1.491
58 1.452
=t 1.494
M4 1436
105 1.496
33 1.436
53 1.457
73 1.503
ol

I

[ »

== [lenotes slip surface with force data available.

| Select Ciitical Slip

Wiew Slice Info...

GLE Lambda Graph

"|| Graph |

Cloze

Puc. 4.30. Inanorosoe okHo Slip Surfaces




5. AHAUBU Y AJIBHBIE 3ATAHUSA

3ananue 1. M300pa3uth ycTyn BBICOTOM /4, YIJIOM OTKOCa O,
cJlaraeMblil TOPOJIOH ¢ mapaMeTpaMu — YJENbHBIN Bec, Cuila CIen-
JICHHS, YTOJl BHYTPEHHETO TPEHUs (3HAUeHUs cM. Tabu. 5.1, Homep
BapuaHTa (HOMep 1o CIUcKy) coorBercTByeT Ne m/m). IlomyduuTs
3HAUYEHHE MUHUMAJIBHOTO 3araca MpOYHOCTH (KO PHUIMEHT yCTOM-
YUBOCTH) MO BCEM JOCTYIIHBIM B IIpOrpaMMe METOAMKaM, Ompee-
JUTh KPUTUYECKYIO TMOBEPXHOCTh CKOJIbXKEHUS (TIPU3MY BO3MOXK-
HOorOo oOpymenus). [late oneHky ycroWuuBoctu. [locTpouth rpa-
¢uK 3aBuCUMOCTH K03(ULIMEeHTa YCTOHUMBOCTH OT yrijla OTKOca
1 OT BBICOTHI OTKOCA (171 KaXKI0M U3 TOPOJT).

Tabnumna 5.1
Ucxonunie mannele 3amanns 1
No h, o 1 V nenpHbIN Cuna Yron
na| M o, opoaa BEC CLEILIEHNS BHYTPCHHETO
TPEHHUS
1 6 35 27 10 15
2 6 40 27 10 15
3 6 45 rJIAHA 27 10 15
4 6 50 27 10 15
5 6 55 27 10 15
6 7 35 22 5 21
7 7 40 22 5 21
8 7 45 ECOK 22 5 21
9 7 50 22 5 21
10 7 55 22 5 21
11 8 35 23 2 30
12 8 40 23 2 30
13 8 45 Me 23 2 30
14 8 50 23 2 30
15 8 55 23 2 30
16 9 35 25 7 38
17 9 40 Iec4YaHo- 25 7 38
18] 9 45 |rpaBuiiHas 25 7 38
19 9 50 cMech 25 7 38
20 9 55 25 7 38
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3apanue 2. CmonenupoBaTh OOBOAHEHHBIM YCTYN BBICOTOM /4,
yriiom otkoca o. [lopona, crmararomasi ycryn — meprens (Kp =
= 0,01 m/cyT.). Ucxonusie nanueie cMm. Tabia. 5.2, HOMep BapHaHTa
(Homep mo cmucky) coorBercTByeT Ne m/m. [lomyunTh 3HaueHue
MUHHUMAJIBHOT'O 3araca NpoYHOCTH (K03 PUIMEHT yCTONYMBOCTH),
OTIPEJENTUTh KPUTHYECKYIO TOBEPXHOCTh CKOJIBXEHUS (IPU3MY BO3-
MO>KHOTO OOpYILIEHHUS).

Tabmuma 5.2

HcxonHble JaHHBIE 3a0aHUS 2

é\i h,m a,’ Hi,m Hy,,m
1 0,5
2 1
3 1,5
4 2
5 2,5
6 15 3
7 3,5
8 4
9 4,5
10 5
11 45 7 0,5
12 1
13 1,5
14 2
15 2,5
16 17 3
17 3,5
18 4
19 4,5
20 5
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CsectH Bce IMOJIYYCHHBIC 3HAYCHUA B Ta6J'II/IL[y BuUaa:

h=15m, |Hom|05] 1 |1.5] 2 |25] 3 |35] 4 [45] 5
o =45°,
H=7u | X
h=17m, |Hyom| 05| 1 |1.5] 2 |25] 3 |35| 4 |45] 5
o = 45°,
H=1u | &

U MOCTPOUTH I'papUKH 3aBUCUMOCTH KO3((UIMEHTa YCTONUUBOCTH
OT BBICOTHI BbICAUMBaHUA [1>.

Cnenath BBIBOJI O BIMSHUM BBICOTHI BHICAUMBAHMS HA 3HAUCHHE
MUHHMATEHOTO 3artaca MpOYHOCTH (KO3 PHUIIMEHTa YCTOMINBOCTH).

3aganue 3. CMmonenupoBaTh YCTOMUYUBBIN YCTyN BBICOTOH A,
YIJIOM OTKOCA O, HOPOJy CJIararollyto YCTYIl BbIOpaTh caMOCTOS-
tenbHO. [IpencTaBuTh onTuManbHble MOJENH ycTynoB. [lomy4ynts
KO3 QUIHUEHTH! YCTOHUMBOCTU B YCIOBUSIX OOBOJHEHHOCTU 3THX
ycTynoB. Cienath BHIBOJIBL.
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