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3. &5} M(seepage analysis)
3.1 2SS =

3ol a3t HFSAS At viel o] iyt Geo—slopeiitell Al 7HERE Seep/w 2018 L2 17112

[
ARgsETh = adof wRt A W8 AR 2 i AollMe ARl s PR de Farshd o
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-

(Q)=0 2] potential seepage face reviewZ7-& HoJsto] T )4-& P53t
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Left side boundary condition Distance (m)
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el /S 1002 8o, 123, A4 DB 84 (Seepi 2018)
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General K function

General K function

0.5 er
T

0.45 ™

Volumetric Water Content
(=]
A
Water X-Conductivity (m/sec)

0.1 10 100 1000
Matric Suction (kPa)

(a) A&t B|2M

024, HEHH AIBE HAESHITH U E4E4

B 1. H YR (transient) 2T A0l ALSE AlZH| IHE M5 HSL (RIZSH ZAZY 8)

Time (days) 0 5 1011512025130 (3540 |45 |50 |55|60 65|70
Water Total Head (m) 141131122111 110] 9 | 8| 8| 8] 8|7 7 7 7 7

19 A7 580 T 91 8tE7S HolFm ik, 9% Z00] 154l 59HsE 7 gal
of Az RofsIgiet. 9% ZHAA Aol w2 ePATH 10070 el A gsigon, 271 5
9] 14mellA] Tm7bA] Wskohs 210 2 Fhgske,

18 504 3. 1804 AG3t
HAESA nd-g Akget AE B =
11 9ot a4 (phreatic line)
(a)= At (steady state)F ATEH, %
SA (b= shAAIZE 202 2] H|A
A(transient) 7 A 21211 H-a-A4
(0= AAIZE 704 o] v AT A _ ) A AR A AT
EHP;I gﬂ% 7_']-7_"'- EO%_%_E (})\;l\]:‘l_. 1] § i 15 i 25 o k] 40 45 50 55 (1) B
Z A HE AYE =4

£
N

Phreatic line (a)

Elevation (m)

_ 23 5. A 2y
QF ARL o435l APHOEA A

FEohs A gaiH (phreatic line (a) : steady state (0 days), (b) : transient (20 days),
© 2 AANA AFEE Q) (c) : transient (70 days))

017

_Geotechnical Engineering

»



7|1&7 1Ak

B 2, AIHOPESHMof| Atget Al 2 HE

T = TSRy, (kN/m3) Hzt2() (kN/m?) LS 0REZH@)
upper layer (sandy clay) 20 20 30
weak layer 18 0 10
bed rock - - -

4. AFHORASH M (slope stability analysis)

A Slope/w 20187 Talren59] A2 Bl w g o] Q17| Wliof| T T2 TsloA FEO & ARR
< 4= = Bishopr R AEsHlTh. 7 AFASHY A e Tl BT 374 ol A 7]&E7t Seep/w 2018 L2215
O] HFolA NS ARSIt & 2004= AFASHYSA o] ARG Z[HE E/dS HofFal Qlrk E]E ARA
I 7 7 2R FLe 212 7] Y5hA] Slope/wollAl = grid & radius 1412 A

oY f i A
HofjA 7 AP SAES Ao 2 A5k, WP RS AR 240l “ﬂ%zﬂzi Z2] 9k weak
layerell ZF A zwo] 2|chet Wol Skt & 48513}, Talren5oll A= manual B4 HH-S AesiA 4

g3t B -GS A-851lth nER7 IR R weak layerel] EH 02 wha]do] fid 4+ QLS. tangent
Ken

to top of layer FA1-& Aot §H o] FH-S 0.2m 7H2 0 =2 FE0H oA AFHg 54

Elevalion {im)
5= = B =

Elswalion (i)

T ufi;mn.;r.m w & & 1 1 A o D,:moa.;m] - 5 ™ i w on
(@) 171 el (Fs=1.61) (b) BT HEH(0 days) (Fs=1.31)

£
] 4 " i x = b:banw:.:m] - as ) = m r L] Ll W 1 e e D,:anw,:ml o i il i L L]
(o) HIZEF HEH(20 days) (Fs=1.42) (d) BI-A= AEH(70 days) (Fs=1.50)

12 6. Slope/w 2018 Z2AWS AFESH ARG A] At
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&4 Q1 37HA] 1°li5’Jr Zﬂﬂ R (Rst91 flsll Hiet 754* ad 6011/‘1 Hoq Al Qlet. s ARt
o] 7] wh2bA Zsk9f7E o e 485t Aito]7] wiZofl AFH P s A2 Akl Fof whebA] oF
Aol Fodhe 2ihe EAH. Seep/wet Slope/w LRI FE(fDO]7] wZoll AREA7E AA 4173
22] ot AAISKA AAje]l 727t mEA] ¢h& Aoz wetE,

4.2 2E3M AE 0|25t AFHORMS| A (Talren5)

Talren5 Z=2 T4 Seep/we] T4 AiE AAIGE ] S1oiA= Seep/w T2 T4 AMH 7+ 4
Z(node) 2] FEe} AHo| ot e WEFE A7} Hasiet, Seep/we] ATz 21 7Hset vlF< View
Result Information 7|52 ©]-8-aliA Z oA el Aol 485 A3 ha U AT JHE SRlIghtt
& 7oA B kel 7], Data type©] Node?l 7%= A3 H w|4] 9] A7 =paret 7+ A3 o] a23tstal )

=21 S
HESSY 7@,&% SISt 4= It} Data type©] Element NodeQ! 73-¢- 7+ 43-& AH5k= Flement 157
=
=

e
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F

ol
=
< orr M

+ r
50,
_r;

(a) Data type -node (b) Data type - element node

2l 7. View result information(Seep/w 2018)

Nodes = Triangies  Dimpiay sefinge MNodes  Trisngiee | Displsy setings
L & .
o Ximy | ¥im I ik | N Hode 1 Mode 2 Mode 3 |
1 1,000 400 176,528 [ 15 i 69
3 1,000 2200 188,673 9 18] & 1
3 1,000 0,400 141221 X A5 17 L
4 1,00 1,400 133,568 4 18 H 5|
5 1,000 3200 106,946 B 18 bli L
[ 1,000y 5 0o 5B 283 B 1M F 1w
7 1.0 B JUq 76,465 7 19 [: ki
(a )Talren5 nodes (b) Talren5 - triangles

112 8. Node information datum including pore water pressure import from Seep/w to Talren5
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Seep/w 23804 View Result Information®] Data type AE1S 55l R a5t AHE A0z} & wfjofl=

A% shto] Export HIES AEiofiA] * csv TR HHE 5= ¢l o o] spread sheets(MS—excel 5z
I A S o] 8elAl, TalrenSol A EHEE & Q= FEi= HlolEHE 45kt Talren5ol A= =
41 /32 1541 Nodessioll 4] node®] x, y2HiE 9 Ep9te] JHE o= sk, TrianglesollAl A2
Element 7/d-& 917t node®] W27} T @ sttt 7} vl §ofl Yot AHE str] 919t R import H
ES =0 "t d Y AH S B oAU SHE ] A ol E EuE 4= At 117 8olAl= of&’h
AR S AAA TlolHE Bel S HolFaL Qlrk. Z1E 9ofl41et o], Talren50fl4] node HH-E
£ ol A4S 4dshH HaAdo] A et Z1S 0 4 Qleh

A4 9 JERSt FHE DESeep/w) o] FEE FAT AJEIZ TalrenSE 2221, Seep/wollA 435
AR Aol UG HeAle SESH 4 Qlrh TalrenS & 1300 2 AFHAHYSA-S 435t o] Y=o
HHE I AMESHA S 712] Aol vt BE(ifh) =213 7K Slope/w and Seep/w) &
H w0 Alofi= AR ] A-s2tE o] QlojA A7 QIAIEE, o] F(AR) TF A Alofl= vt 22 ARY
= Agsfor gtrh A4S 71 o= AR Aol AtE o] A ER= U2 2009 IS 7L flelA] A
HO] ke AXE Alofl YRS mIA|A Hek. whetA HlolHE 2227 A R MS-Excelol W o
£ olgsto] (S 005 MR § A-gstojof gith. 28 Aol webs &2} g o] ()1t
e A Eslobshs AdRoletH A e AR Al g2 Alktshd 2 Zlor fHHH g 5

r°|

(c) HIEHF AEf(20 days) (d) HIZEF HEH(70 days)

J2 9. Seep/w 2120 B o2t U UM FE2E =212 4 (Talrend)
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o], Seep/w T2 1S ALg A AEANAS AABHL, 1 Aol Hed ARre] Ak Ade] ()
735:970] AR}, o]2g (HTE4RRE AT W Slope/w Holehs Aol A}, siAw, b
QHAF o] P27 AREE Aol ORI, suctiont 8 0] 271 T A o] Z7HES Bdshe 2 ()
7} QJeilo] glojof Altel] AggIt Ayt 0 o] GEE defaulee 0o] YE|o] 917] wjEo] ApRLHE)A
Alofl (RF59ke g Ao ARG EIX) QETL Qlek. A] (& plot ()714te] PAS EastL Qi

A

s = c'+(0,—u,) - tang + (u, —u,) - tane’ 3

A7|A, u, - 787198 u, - AT

¢" - an angle defining the increase in shear strength for an increase in suction

7 _?_E%’BHH s ﬂ—am ol o] APQL B AE 4Bk Gk,
118 10014 = 24T o9 Eo2 AHE ARESIA AFAPYSIAS -8Rt AXkE Ko
=] O
=

%3 9Iet. _faz%* 4 g Bele R 7150 xg_uaz A A 94 Bge HolFA g
=)

(o) BIE &= HE(20 days) (FS=1.40) (d) Bl &+ HEH(70 days) (FS 1 48)

22 10. Talren5 Z20A4S ALZSHAHRHYESHA 2RH(-2=4E 22| )
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7|1&7 1Ak

H 3, AtHerdsHY 2ot

OLAE (FS, Factor of Safety)
Time (days) P 0] 5 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70

Case-1 1611131134137 11.39(142|1.44|1.46|1.47|148]1.48|1.49]1.49|1.50|1.50|1.50

Case-2 160129131134 137|1.40|1.42|1.45|1.45|1.46|1.46|1.47|1.48|1.48|1.48|1.48
Case-3 1601291421147 11511156|1.60|1.64|1.67|1.68|1.69(1.72|1.73[1.7411.75]1.76

) Case-12 Slope/w 2018, Case-2& Talren5 (-2=42 24 ), Case-3& Talrens (REH)
4.3 AfHoRA Aut H|w

Slope/we} Seep/w 2] AASHA (ffi 7H) X Talren59F Seep/w(Ftfd THE AAIRT AFAIY oA
oflA] HolF=a1 Qlet, Aol Zlg 4= g0l AARe] eFdat 32F Fofl (7= A 2siA
FAEo] @3 W9 ShollA FrAfeha H AT o] gt AVE FallA] o F(HAR) T Ao A T T
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SfollA] 4w upel o], Mz o sy o] 2 IF YR e A s ol dAIshA At

QPAsIAo] sk SHISHATE. olel, ARSI B ARald ER IS o FOMP.OR BASHY 9]
£ 79e A2e AES thA Tolshs ARTHs K4 59 AE o] ATE TgalA sk o] Ht
I8 20 2 ghoEch, i, o) gk wiol7] W] Zi7te] ma e EAS welst ofFo] ALgE AL
2%k 215 A7) 20 BRI A9AEE 1eF ARaAS me 13 FR0] PARle] Saet Fol,
Aot Aoz TR R L2 e S qe] Bgle]l $7128S s SAHEE 49 4 9l

apgoleha Pk (FMlo]A Ak nE AAITAT LA 14 L2 1g 7bo] 2wt a7 )

& A AR @ 771 EAEEEA] Q= 3rd party TR 138 A& A w3 S of o]},

o
ro

i)

1. Geo-Slope International Ltd. (2018), Stability Modeling with GeoStudio (Slope/w), Calgary, Canada.
2.Geo-Slope International Ltd. (2018), Seepage Modeling with GeoStudio (Seep/w), Calgary, Canada.
3. Terrasol (2018), Talren5 Technical Manual, Paris, France.
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