' 7 B R
‘ ¢ /ﬁ CnTech Co.,Ltd

GeoStudio--F M. EMAIA LTRSS RE

GeoStudio & —E LA - TREMMEEE - TR ES TR, SRR \A T3

< SLOPE/MW : MRFR-V#5i%kiliiie e

A3 5 1 & R 2 |
SEEPW: Hi R KIS 9l ‘ @ L

SIGMAW: RIJEARIEAH g LOPE/W* SEEP/W' SIGMA/W' QUAKE/W'

A

QUAKE/W: 3y 7 37 437 4 E_. @ pl
TEMP/W: H  #u3s o #r pF w 4 | =
CTRAN/W: {5HHiaRs o B i 1 TEMP/W" CTRAN/W" AIR/W~ VADOSE/W'
AIRW = JEAN X K -AH B A Ctrl+ et L TR AT B A kB A

TR A
< VADOSE/W: #5552 P52 5210 73 A B4

R

GeoStudio  FH4R

GeoStudio FAFHT LU JLF- P (s £ TRE AR A + TR el AT @A i, B P iRk
2003 GIAEI EH X PIORAER A K2 Kb, s AR iz

> REE LS, B RE AN ABOTIE. B BT SR . RATANE T
Ao

> ARBR-P I AR P A S R oo UL A IR T
FEST IR Wil 3 2 42 23

> AIRTRRSBESE R
B, AEEGTHEK, 1k
KR KIBR. &
EI1s BIEWSA . A
M. T TEE R
I GIKIE. BEK
B Ak RIS
BRI 5

> BRSFER . RIEK.

IR ERBESETR DL R 35
oA, RIS 25 RO 8 T T AR 2 ) AL

L EH %% P RS 400 8885100 3k www.CnTech.com  HE4H:

-1-



L p LT
A ¢ /ﬁ CnTech Co.,Ltd

>

>

IS IHZL BIESHERRASE, Sciit, B ST SEERSESCIIR RIS, BRA
- EARN, RRETE, 5w,

WAL, HEKEZ5E R B R gt BT, TiReEEs], HokBRE, BEARL
DL WA AR 3 BT o

E"'ﬁ Soft ground slow loading

.g@ Insitu [0 3]

&8 1stift 06 E]
&8 2nd ift [5-12 %1
5[ 8 ardift [12-18 F]
&-[8 athift [18-24 F]

- [ 8 sthift [24-30 %]

E8F ] Dissipation [30-60 X1
...... @ Finite Element Slope Stability [25 %]

PWP beneath center

fLBIAKHETT (kPa)

40
o

o

-

T
0 } } } } } {
m\c 0 10 20 30 0 50 60
N ) Wi G
(7
\ 5 L7 m \
y I ; L Iy F Ll Iy y Iy L L, y Ll L y ; Ll L Iy F Ll I ; , Ll _A_

HRE SR RIA I . B FLBK I B A HIEEL R R b AR by, R R T A
TR T, HFRAR ARG T .

YT B E Y . RRATE B R AT T KB T A B AR VR R R AL .t
REERE TR iE 7] L,

PRGN T« YR IR B AL T AR 25 R i ] el

e AN L Ty 2R
WA SECREE . A PRS0 L T KB 2
Hg e

LEG—% RS 4008885100 [Miik: www.CnTech.com HE#A:

-2-



' p LT
‘ ¢ /ﬁ CnTech Co.,Ltd

GeoStudio 4 & :

EZ R g i

GeoStudio i1 AM5E (AR E I 5k FEASFT DATE ) — A FIEAT, AL vkas I AR
B TUFTRER, AT BLLE BT T .
0, T s £ B GE0StUdIO

One Model. One Tool. Many Analyses.

AT . RasE. N, 2k

SR

Ri AKATRTEN DTS S B it @ amimsi
//T_J—_ﬁj\*}jr 3 m 3 - wEALEe BREME . .
4 - BRI T e T
R BT (0 U R, N
S il SEEPIW X AR A I W4T, o e i
45 ) QUAKE 317 HTE 0 B84 S @) @I
Jyark, B SLOPEMW SHBE T

KUGHATREE M, B2 347 QUAKE/W 13 715, SR J5 F SLOPE/W 73 #1 2 J5 I KA e
Y, &5 H SIGMAW 23 & 55T

£ GeoStudio ¥, FT A AIBEE AR il A AE 225 TR RIS SR Se b, SR i i Bt
A A (] A [A] EEAT AN [R] SR 22 P SR o #r

- EaE
}’E:l:;‘t:‘“:éuﬁ‘mn:\lm SIGMAW coupled wilh SEEPW
1% i :: el SIGMAW essantially sohves aguations of sgedibrium while SEER/W solves
i anga alf deasity Euations ol continuity. A consofdanon dsalysis sobves bolh sets of sguations
|

v simuitaneoushy #0d reswits in both delormabon and pore-water eessure
TEMP/W canges with time. Aunning SIGMA and SEERW at the sme time makes
MRM" 11 possitie to do fully coupied conseddation analyses | & |
ates or 4 velocies
| heat 1i )
16 dose Doni e SIGMAW pore-srater pressurss in SEEP/W [J
Encess pore-walsr prassures genereled during any
kind of joading [1ill placement, o example} can be fod
taken into SEERTW e study how long 1 wal taks for SIGMA/W CUAKENW resats
the excess pare-water pressure 10 dissipate. This can n BIGMAW
help with specifying the rate of loadimg, Stmess and liquetacsan
SEEP/W results in SLOPEW results from PLU‘J(E'W
Using SEEP/W finite glement can be used = &
SEERP/W- campuied pars-water pressates n SIGMAW pore-water pressares in SLOPEW SIGMAW stress
SLOPE/W makes it possible to deal Simufating the placament of 108 in SIGMAW, for redisiribution anshsis.
with highly Fregular saturated’ Example, may creale extess pore-waler pressures
unsaterated conditions or iranshnt in the doundation. These SIGMAW excess pore-
pore-water pressure condifions in @ water pressures can be used i SLOPEW 1o EGMAW sinsaxs fn QUAKEW
stabilty analyss. From & irassient analyze the stabllity during construction #nd at the Evtatiahiignalis Siask Wreswes
gt ebesnomiliocr ) | Bty anatyss. we ingw the pore- matar and of conatruction. This could atp wilh daciding by s
b, 1h|vwlun=l\rel e 00 of the ma pressure conditions at various e need for staged lnading QUAKEW, Albarmatvedy, you
wator s dependant an compomnn § fpindrbinpiricebiidping usa the koad segeencing asd non
the salutn concentration. | | eastaminast transpart r:é';,ﬁ:\::';ﬂ:‘;:‘n::ﬁ“ J SIGMAW sirésses in SLOPEW ;"5:;1':73:&";“"”.““ n
1o Bbpancts B .'p'l'"" ehpwiby Jock i e Shares 16 sy SLOPE/W" ! mm:;. et natimatien of the stallc siress
mavement ol the solule. rem & SEEPAW T deformation anaiysis, bl alse in ook at oot R and the iise them &5
SEEPOW and CTRANW || anabi. Gnee i veisc- stabity In ofher Instances, 2 SLOPEAW the it st shoses o
herslen need ity is known, if an be limit ¢qsilibrium siebiity analys alons QUAKEW dynamiz anaiysis
intarmation from sash used in CTRANW 1o VADOSEW resuts in SLOPEW cases Sy this,
other, The lerative study the rassport of Using VADDSEAW computed pated spesas can be 100
branstar of water valocity costaminants. pore-willer prassures in SLOPEAW In SLOPEAW to compete (he sately factors. QUAKENW results |
Wrom SEER/W 1o ke |t possible 1o mabal the sffacts ssrm’-sfs“u";\k"
CTRANA and th ol climate-contralled, svaperasive flux O
transhér of conceniration
o CTRANW 15 buiiniinto QUAKEW results in SLOPE/W me i s!lnll n ol exses
EEP/W makes it Earihquaks shaking of ground strutiures
:minu ;'.;anﬂgm.m x‘a?_ﬁ‘s::‘wmm Creates inertial forces that may affect the n:’nmlrd ﬂunn
dapendent fuid tiow Watss velciies stabiity of the structures. The shaking oarthquake shal i ing may
analyses. computsd by 8 may Als0 gENETate EXSESE POTE-WaL Inad 1o weme
VADOSEW evapora- pressures. Both the dynamic stress Cansgtaton a8 (e
e flux amalysis can congtions and the enerated pore-water Barthgquake. Using the
2 A pressures can be taken into SLOPEW to QUAKEW computed
p— Lausdin LUAKEN mualis fn SEEFTI wudy how an earthquake aftects the earth “ pore-mabar presaes n
50 GTRANM ta study Tha GUAKEMW camputed sxcass Frychury stablity and deformaton, ; SEEPIW-SIOMAW
LH A e irassport of pore-walsr prissures genecind 3 poephill wmatysls Rkl
ks S A SNEog an surt et ain be - It pessitile 1o |ook 21 the
CTRAN/W wxamp, you can 08 taken into SEEP/W o stu dy o QUAKE/W premsasiihgd
= | menanatze - | VADROSE/W™ fang | IwIII take dor the exs - "
taminast low from por-waler pressure 1o s salnnl "::"!:’P‘ ’::‘:‘ Ll
waste ponds that s =
Have soil covers. comsptdaten

@ GeoStudio Product Integration

L EH %% P IRSSAL: 400 888 5100 M HE: www.CnTech.com  HE4A:

-3-



? (RO
‘ ¢ /ﬁ CnTech Co.,Ltd

2. BRI IIRE

GeoStudio 3 H & H#7 A e v - BRIE B 70 M cps, 5 (AT 2 TOLHE AR & 0 HT o

SRS R DhRETT AARH D (BRI SR A R AT RE B B TR
fF R, R AR AE SOt A2 9 T 1 7 A A

QIEAF AT [0 RS G T, Bfh2 B3R EZH SRR, A sSEBlE iS5 E
IR & LA SRE NS RMBESERSRE MG oIraE, £ MRS ET R g
SR LU 73 AT

=

MR RARE RS EEK BER MM E0W) REH)

[Py [@es |[Emmss | R AE ¥ PO P - RS S
DEEd & ap92-c- &
STETER Ly A ﬁ‘
| oREASE | €
= B Lower San Fernando Dam s o éﬁlgﬂ R g't’? | gﬂ g |
= nitial pwp [0 5] 0| ke s 1) &
< B Initiad stress state [0 4] s JiFa) | >
& 1 - Pre Fos [0 )] [ |srenman | monr-Coun: mt |18
= B8 2 - Earthquake shaking [0-14 ] - = 2
&3 - Post Fos (14 1] D mmmmmmmm mi 5
&l 4 - Downstream FoS [14 #] . Hydraulc 1l Mohr-Coulomb | 18 a a4 30 a = _ﬂ
@ 5 - Post deformation [14-15 #5] Wil (e 224
L
. {54
L
1 o
S
£ [
i~ T
2 12 W
g i |
u &
EL
I I 1 1 | | i
= =0 == I
Distance - m :-:@f-‘
ES
]
1 ] & & & sox = 3

3. %5 H

FUF AT T T SR M A RS HseoE, RIS M, mRoEss, rE ot
] SUE TR R A LT ST, MORHIR 12 S IR RIIL AR A BEE B T OLAR T 5,
XFE GeoStudio i fif B LB s AT S, 198 H P A 2 ST RO T, A P B T
RE )RR B 1R 1%

L EH %% P IRSSAL: 400 888 5100 M HE: www.CnTech.com  HE4A:

-4-



' p LT
‘ ¢ fﬁ CnTech Co.,Ltd

(e EE(R)

O #BER) | WA |

@ 352(A) |1 - Core C v [ #=%w |

VBT £ #41(A) [ | 8=EpHIs) | F#E(0)...

AR

[ |E1nitial pwp

[v|E Initial stress state

[ |®1 - pre FoS

[ |E2 - Earthquake shaking
[ ]R3 - Post Fos

[v|®]4 - Downstream FoS
[ |E5 - Post deformation

HEIE(S) () EfE(R) (®) £(L) O =P ) (K)...
HE(Q) OBHER)

oAk v| @#me) [Fredx . |

RIRT % 7 4r(A)

AR

[ |E1nitial pwp

3 Initial stress state

[ |®l1 - pre Fos

[v]E&2 - Earthquake shaking
[ |®I3 - post Fos

4 - Downstream FoS
D5 - Post deformation

4. FEZHNELEERMETS R L 5EHE

R S AE R s BRI, HL P AT RA g g $800 ) LA AR B A (/] — sk B v B, W] DAY A% T4
JS2 A R R TR I RS ok e F P 3B T AR AR 22 R HHE EATRAE Dy — Bl SO X ke R 2
FTOTEd A 3t T AL Z143 2 B

g PR
S I 5 10 .4
LA AR

SHEE. SHL TR

L EH %% P IRSSAL: 400 888 5100 M HE: www.CnTech.com  HE4A:

YV V. V V

-5-



' 7 B TR
m ¢ /ﬁ CnTech Co.,Ltd
> REE. BN
5. RBEMER

FEIThaRB AT, BAF A ES —Dotr, KIERWSLEIR S SEiE . ARmErES, M~
W UBER Do RS, BES Do i, el DB RS . SRS RE T
EBBFIRIN, BB BB & R oREIRE .

ATUAFE s A 2 4% CPU AT THRL, X T AR SR ff s B R KR =y, R e AR b AT 22 43 #r A1
Newmark 737 i 18 B #& - JC H B I o

6. LF XM EMRBRIEAE MK

FH P AT RUAE SRR DX SRR (30 26 A AR RHIR I T AN AEAT BRTTIARS 5 o XS
FHP AT BARE B S50 LA Y I AN A PEL 5B A E SO R R PR R 25 D, WSR2 8%, #Ad
LS Rt b R IE R SR s, RN, B RTMs th e B 3h .

7. BRE5REE T

SLOPE/W & —A> iz il iz SR M A ABEAT BER 08 o JL-F- T RO A\ AL B AR e TR
— AR A, SRJEAIH Monte Carlo JiiAtHE 24 REIER A . — BRNTE 7 24 25
HopAn, HE T EOE BAIR AL BB IR RS et e . MU 21004, SLOPE/W HMER
oM RE s FH T BURE AT

R Ha BNE R | AE
® )4 Ah' | EA
(kNEZK | (kPa) | " ()
9
D Sand Mohr-Coulomb | 20 0 30 MfHF fRIEE RES
embankment =
2= 3R 5
l:l Clay crust Mohr-Coulomb | 188 43 0 ﬁ:%mgéz@ﬁ
. Marine clay Mohr-Coulomb | 188 45 |0 )i
l:‘ Lacustrine Mohr-Coulomb | 20.3 312 |0
clay
D Till BEE(TBNE)

Elevation (m)

0 | | | \ | | L | | \ | | | | | |
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

Distance (m)

L EH %% P IRSSAL: 400 888 5100 M HE: www.CnTech.com  HE4A:

-6-



§ p LT
‘ ¢ {ﬁ CnTech Co.,Ltd

8. AT BEHAE SN THE

GeoCmd /& GeoStudio 4 Hri K47 LE, EibH 7 78 K & SR AR 45 58 i fai {8 .
F P AT PUE H GeoCmd R4 GeoStudio H ahi% M F8 & F X4 2 AT H AT R MR 58T A1 AR Rl
He

= o

9. M I RIIEE

B3 ¥ FORTRAN. C. C++. VB % ZHIEF M IRIT K, &n] LUEE A & R e Ak
E M EBHEMESE DA, EEXEEEAT LY Excel £AEE “NET” REFFHEAE—BMEH.

=

{ﬁt(F) w|EE) BRO) EJEEV) FEIH)
|/ SIGMA/W Add-In Constitutive Model. ~
/

;; Written by (G;‘eg Newman.

< - Copyright (C) 2012 GEO-SLOPE International, Ltd. All rights
SEAE T AR reserved.

BN using System;

LinearElastic // This is the Linear elastic model. It has the CalculateMatrix and
LinearElastic UpdateStresses methods so is

Man Uniform Stress BC // a valid Add-In constitutive model.

Non Uniform Stress BC N X ) ) X N )
Slip Surface Strength // This file also has a third, optional function that fills in the

4x4 [C] matrix. It was made an

// optional function because it is needed twice.. Once in the
formation of the [C] matrix for setting

// up the equations, and once in the calculation of stresses after

the equations are formed. There

// is no point writing the same code twice if vou can make it a

| WE(0) | | i | function once and then use it in

c // more than one place. v
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