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20154 12 A 20 H, IR RN C W X @500 37 K A g i, 3 pl 77 NGBk 33 R @i %
My#hgE. AN 3D B IE .. ZYIEBE IS RY, ZE B A 4°, HEK
i5 1100 m, g RHEFAFERE N 630 m, AL N 2.73 X 10°m®, & H Rt 5 i K L k.
H 2014 4 3 AFMEEBE LI LR, HEARRUZ I, SAABIAR L, 300 A& RUK SCERE
HEHA A M. ARSI T 2 G 75 AW TS [R) e S BT SR 45 4 (AR AL AE, SR A AR
FoE TES B T M T KBRS AR E. TR, B35 LRI v BAT RS KR T 2
DR EAT TS KR (BIREEUK ) G S8 SR AN T . IXFRRIR 1) Ju S5 s R 1
BN B, HWERUKNIB, RS HES MR K NS0 B B - (3 s 2 Wia . SECT R
SRR FLIR K R J17K SR EG K 88, FBBW, /RS0 X BRI LR S8R
R KT AR P2 A AR LR, TR SRR AR5 M 7, IR IR A M T AR 17 i B AR B . B R
SRR B I BT SRR T A, IR T TN R RS, & SR T BAAIE S I8 E AR
KB ZHORABHRIG TG TS0 L3 15 S5 XHE RN 300 s o i R BRI R B, Tk iz sh
W O E L 29.8 mes ', B RHEREEE L) 23 m, V4 MBI R 2109 130 s, WLEEEE £ K 6°.
s WFEAHT T BRI IR A I 2V 3T o, BRI, IR KUK 2 A AT LI

B, mFAERORERAEE AR HULE], P, 7 E0 R - TR 1 B AR AN AR S AR XU
.
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RHEEESE, 2 T ESR R TR, AR
R T

B L HEsk, mT s TR E R, E
SRRV N A T A LI YA, o
Wi bk AR AUEAT R IR T A I A T OGN
][] 4l fn, 20004E7H10H, FEREERTHET
ik N KR W R R R e i L R AR T B, R
HN1.6 x 10°m’, SH330ANIET:, BT NEE £ (1
LW (2,31, 200552 H21H,  EEEJE P I )T RE T
LeuwigajahK 5 Ny 5 8 G4 % 73008 L3 3, RUA
2.7x10°m’, SHI47TAILT[4], REFREBE AN
‘I — . 3 HA AR R R AN
Wi AR IGREAE, S BRI EE 7S K SCHbFR 454
AL R KB AWNEL, Hik, 5558 R0
THEAN ¥ 370 3 0030 4 AR AR 1 o A v
BaEME. RCRHZ HEB7%, B A FEHEIER B
I R G R AR LR R TR KB IR T A XV 3 R s PR )
SO, JERE AR RRR BT S, A Ok e ) v
PRI B I 5450 . Beda, W ekt iR A Z ik
B IR A, PRI IR T TR AR 2 i 1)

2. BB EAIFE

2.1. IR B 461
RT3 X E 4 AR AR L kAL RE, FE 3
WIS REN306.8 m, JLHEE N TR, &R ik

—_ — =
\ o vl ; \ e T N
< &
‘\O’Gu ngzho L i s [ ,/g
NS AR e ¢
W ) O Dongguan St 3
\ o % 3 & ) )
| » % Ve
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Nt iy By ey
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5 (I) 2|5 5|0 km

BE1. 20155E12 H20 H, 7 A R DI T ' WY X SR + 3 i ok 2B
M FR A

N34 m, fEETLIHSERTE L2 ATRIEF KA. #
20134E 12 i AR RIEGUAR TR [K2(a)], B R
FEALRAT A “UIRE R, AR PURIEE =mER L, dbmEAEAE
B R A . P MO R A AR, E
R E ZHMALEE, PR 5 15°~25° £75°~84°,
265°~270° £ 48°~58°F1210°~225° £ 40°~85°, ¥ 117 [+
FaoE My, A At N KRB S s HUlRA SRR
IR 2 AL 4 A FLBR K

2.2, BHE AL Y
MR 8 3 ok A 2 A2 R (BRI 12 A 18 H ) IF) 8 R 2 A% A1

Quarry and pond

: ~ Rear unit
(waste filling
& ponding)

Front unit
(landfill slope)

B2, BRI “12 - 207 #1351 W 2 WhE R BT . (a) 201345121
31H, MR HATIEE%: (b)20154FE12518H, #E13p
VR A2 RETHIB AR, (02015412 H21H, WIIE3h)ERH L
UNGIR 28



R, HEHA G G mFEIA 160 m, R 2B A HE
HX =461 m[[H2(b)]. BRI IEHE 10K EH,
o, IR TO ) 2 B Ak 3 TO ) & By T 48 8 I ik
R4k, ERBT7. TSMITOL & Wi IE£E HEAT HE 12 F1 8
JE, OV AL ). HESE R I W S AR 4N
20°, BEFLIN1:2.5(3). AR RS, %
1H1 78 5 JC AT LA 1 R K R RIS

2.3. 13X

WIS AT AN 0.38 km®, FFIEK 1100 m, &G
MEFE150~630 m, HERUABARFIL 2,73 x 10°m®, IR
P IR T KN BE B, A LAY A X (4
5 5).,

231 WHFIEX

2015412 H 18 H f 1 B A120134E 12 H30H
AT R G R B S AR B A (DEMEE, &
X ECTEER A BT, TR R AR ETE s HE AR AR FR £ 0 5.83 <

10°m?,

K1 ELIWATITZ RIS B 2 2R R

No. Elevation (m) Width (m)
TO 553 9.4
Tl 63.0 8.5
T2 74.3 9.5
T3 85.0 7.0
T4 94.6 8.0
T5 104.5 13.5
T6 115.7 14.5
T7 In construction

T8 In construction

T9 In construction

E3. 20154E 10 10 IR Y “12 - 207 ¥4 k48 i v 37 w4 TR 3

PN G G R, HRHAK B S 5E M.
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20154 12 H 21 HE R A H N, R B AL
TGRS ILE2(0)]. WX AL T IE7E it T3+
e I OALTTI G0, S~ R63 m. HHE20154F
12721 H 3 3 Ja I H 6 AHLRIBTEE £ s 1201545
12 318 H ¥ sh il & s I DEM Xt Lb 15, 38 Y8 X 1H]
FM0.116 km®, FFIbK374 m, AEPH5%400 m, EJEN
10~50 m, “F¥JEREN30m, AFIZIAH2.51 x 10°m’, #
T35 J5 Gk B 0 R A L HE ST 0 AT A BT Sk R 4,
FER T ARREL x 10° m* AR AR [ 1K 6(a)].

2.3.2. M HHERX

W R XA T @ 508 L MR T1R S DAL ZE 4
e Aal Fek, FFdbK 726 m, ZPU % 150~630 m, [FH
90.236 km®, JEFEA5~20 m, FHEE 10 m, A
Z1°82.73 x 10°m’, EBEYFRMA 0 NEFE HHER, %
A Rt BT B 8 SRR SE [ 11 6(b) 1. S HERR AR A A
V2108273 x 10°m®, IR AR, 282,51 x 10°m’,
BRI, T AR BUR B V. V=1.08.

2.4. WSSy

2.4.1. BIHFEAR G

TR 37 %68 1 5 DX W) ot 26 AT T A A (7). JE
b St M B A T 3E AT 2 mox 2 il B AR B R, )
WK R LW R AT Ay e, WE A B 4R,
G PREARR T .

I A TSR X BT H DAL E, A b5
Ft. KL, IO EYRAR. WA S EY
N5 Y%, KIEEE LI N12%, HAe BB EmIRE -
[E7(a)].

MR A TR X VTS, HH60 %ol B i
WRE 1 40 %M R R LR A k. B E T+
FRE 2130 %ifh K 1~2 mmAbak[ ] 7(b)].

TR e VA e v i 1 R T AR 5
S PRV PR B R IZE . S R B DL
SEHEHEI, FEAN2 %, HRKE ML O R
it Z A AR TR 52130 %) K 2~3 mm
R 7 ()]

25 VY T AL T R X G P, R B b
AT SEEamEA . b, aEawRg e
/N EE O RE L, EEKEMER. o+
HiRE L. TSI S B IR, EEERERIEE
A rERIR [ 7(d)].
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* Riqg-shear test sample

® Observing window
A Permeability test borehole

@ Grain size distribution test samples
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0 100 200 m

Source area for
landslide

A
E Accumulation area [~ ) (\y f
of landslide lﬂ‘ /
I/
E Houses Z
N\

g

E’ Sliding direction

(@)

] 100 200 my/'ég
(b

)

B4, I “12 - 207 WIS AT ()RR RS VIR XCRHER X AL E . B AR B IR BT8O A, U7 0 B WM 3 55 DA

FERBUEE R BIRAL R . (b) B ELER TSR SIS M5 R -

Source area for sliding

Sliding accumulation area

2407 : Ground line before sliding : : M r240
—~ 180+ \ Ground line after sliding Borehole & number [I"| Granite bedrock Undisplaced waste L180 =
g’ B o - Sliding surface - Alluvial fan . | Waste accumulation [_] Displaced waste é
é 12040 F NS Zkos! eI 7M_r\_yvaste5 Destroyed house 120 é
% e [ .?Ppar_c_e_r_wg_fﬁg.n gle of 6° Destroyeouses Houses %
o 60 e = e [ ] | H F60 o
Granite bedrock- L i o a0 SEEE =i == e s ==
0 : A e ab S e B el st R oo =10
0 200 400 600 800 1000 1200
Distance (m)

BE5. I “12 - 207 EEIGE YOI . REEL M YE ST M =R XA, TR AN 60, BRALI R TIL TOKT, BUmLIh4c. T

B AL FTI G Ak

(@)

(b)

B6. YUK AEF RS IR o (a) ISR SR AR IO R A A
(o) i E A BB SO AN 35 /K TR AR v R A AL HERR I

2.4.2. BELE LA T

WK, T EEEEE W ARE. Bt
M 5T a5 A A b TTRRRRAE, S 127 MR AL, B FLFLIR
H13.6 ~ 80.2 m, iR 941.0 m(Z W ES).

(DA Lgity. B ARE g5k 3 Bk Al bo

PANZ

B2 Wik B, B, KERREG, HEH
B, EERI KRB X B e A TR
B S s S 2 AL R, R L e AR 2
Wi REE L AR, WG R BRSEE S,
A HRE AR RS AR RA L AR IR —HA,
AR UURE A, BT TR AT e S ER B SR

WE: A B, mmSRG, N
WEL, FERFEEIENG . RE GG AEER
(0 Ak R, o3 L AR Z DR S e L, LA
e O AL, RRTEZE, RIS

HERE: ROyIEt. W WMAEG, IRAY
FIB R L ARE R, EER AL e
BRRAERS A MR A, HiCZE, ok, HiRSEm



(b)

© @

B 7. LI A B ST I B R . i R R Sk 1 T kB
IR T FE
R, EEATEREE, COREXERRAR, SYHRARE.
BUE: PRILIERE . WK, KA, YRAR 5
gk, Yelkiig, ®BRKE, 2 WkE. H02 28R,
R ARG, A eI, RO, BR—REE, A
IRTEA T B GAIV L
QUIEFHETER . BifLIE R IE T, Wi 4.
WHETH O T TIREH, =REN63.6 m, WA 5 &
412 m, =FEAN93.4m; E&E “L” i, Hikth
KEFEL)156 m.

2.4.3. 5

X 1 0 ORI AT = R . W
T E BRI N U AR A TR A DA SR
A o 38 07 23 25 e XA b R BE 2L R, T )
RTINS, BRI 4R N: <0.075 mm. 0.075~0.25 mm.
0.25~0.5 mm. 0.5~1 mm. 1~2mm. 2~5mm. 5~10 mm,
o, 0.5~10 mmftk & & & E E 80 %L L.

T T CHERR AR TR B A = R R e
g R E8FR, At k-

(D& KL(<0.075 mm)E & 73 5] 941 %~46.3 %,
35.3 %H119.2 %.

(2)RBH7(0.075~2 mm) 2 & 43 5 H25.4 %~26.1 %,
30.5 %H166.4 %.

(3)Bk Ki(2~20 mm) & & 45 5l H28.3 %~32.9 %,
34.2 %F114.4 %,

100 /’/::;7!

£ 80 A A

£ e d

? ,,él/

= 60 > pEce

z ==l

5 T

£ 40 ——

€ L ~©- Fine grained clayey gravel sand (G1)

§ 20 —&- Fine grained clayey gravel sand (G2)

e —&- Fine grained clayey gravel sand (G3)
0 - Fine grained clayey medium sand (G4)
0.01 0.1 1 10

Grain size (mm)

8. & a7t IR A

2.5. Wy HE F1 2R 56

2.5.1. FEAYHEL 1S

XoF Vi 3 AR A R 2 SR B TR BE R AT W A g A
SHORL, WL Rz 2R, Hh, LRESEMT
I, =8.5~12.1, FUIH & TR 8 i 3 L sl
JRE .

AR FRRED, RIRE K237 %, [H
INf, AR P I(EIL 78.6 %, FKA[I£90.4 %, BiH+
IR XFTRERE T, RS KETFIIN6.5 %,
WIFIBE T IE94.5 %, PiOA L4k “demiE” ;s X F4ankit+
FRE, RIREGKEN15.9 %, WHIETLL7.4%, ¥
3 S 7N £ T

WIS E YA, AR RS, H
W, TEARORAR KHEK A AE R I BB BRGS, WRE
KPR br l: o, = 14.5°, ¢,=7.0kPa; {EFR4rHE
AR AT I [ 25 PR BT RS, R () S A T BY 9 F A
i 9, =21.8° ¢, =9.7 kPa,

2.5.2. LAREREE RIS KE

T AR YR A R AR B A B KR, SR
THERE B G AT 5% B LR EAT 7 G T L BUFE, &
TF34HIRTIRE, & IR a3 R

MR FEARIG 45 oM, TI~T7 A M 2 18] (1) 155 i
AF1.30~1.81 grem™, MXFESLENTO0 %~100 %. 4
HeE AR IR S AT % BTk 1.81 grem ™, &
G LT T2 BN 1.3~1.5 grem . BRIk, TR
SRS BE G B AR I PG . B2 bR
RIS Sz G T T8 B 538 1V .

M KRGS M, T1~T6Zk &K 2 I8 i 5 &
EIKEA T 18 %~20 %, WIFIJE N5 %~50 %; TIHEG
B B S KRS 32 %, MR E L83 %. T4 G
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LI S R B 2 B F e 1 R

Sample No.

T8569

T8570

T8571

T8572

T8573

T8574

T8575

Sampling point

Shear zone sliding

Shear zone sliding

Landslide accumula-

Landslide accumula-

Landslide accumula-

Landslide accumula-

Residual sliding body

surface surface tion area tion area tion area tion area of source area
Sample name Fine-grained clayey Fine-grained clayey Fine-grained clayey Fine-grained clayey Silty clay Silty clay Fine-grained clayey
gravel sand gravel sand gravel sand gravel sand medium sand
Natural moisture content 25.0 252 23.1 21.5 46.9 459 159
(%)
Specific gravity G 2.67 2.67 2.64 2.64 2.65 2.65 2.63
Natural density p, (g-cm ) 1.92 1.87 1.73 1.76 1.68 1.69 1.62
Degree of saturation S, (%) 90.4 85.4 69.4 69.0 94.4 94.5 47.4
Void ratio e 0.738 0.788 0.879 0.823 1.317 1.288 0.882
Liquid limit e, (%) 33.6 33.0 35.0 35.0 432 43.2 25.6
Plastic limit e, (%) 222 20.9 24.9 24.9 31.8 31.8 17.1
Plasticity index /, (%) 11.4 12.1 10.1 10.1 11.4 11.4 8.5
Liquidity index 7, 0.25 0.36 -0.18 -0.18 1.32 1.32 -0.14
The average compression 0.39 0.42 0.64 0.72 0.67 0.76 0.56
coefficient a, , (MPa™")
Modulus of compressibility 4.5 42 3.1 2.5 35 3.0 34
E(MPa)
Quick direct ~ Cohesive — 7.0 13.4 — 3.6 — —
shear test force ¢, (kPa)
Internal — 14.5 22.0 — 20.1 — —
friction angle
94 ()
Consolidated ~ Cohesive 9.7 — — 16.5 — 7.6 253
quick shear force c,, (kPa)
test Internal 2138 — — 26.1 — 3.5 27.0
friction angle
Peq (°)
R3 WIS KA LA R (A TT R )
Sampling spot ~ Container number  Moisture content ;F;l;t:r\:frage moisture giriir;my zZi?%Sity g;;i;\f)rage dry density
T0 3-1vhe 0.79 0.48 2.57 1.78 1.79
3-pen 0.33 2.09 1.76
101 0.33 2.17 1.83
T1 105 0.34 0.33 2.14 1.81 1.75
106 0.32 2.01 1.69
107 0.34 2.09 1.75
T2 102 0.32 0.32 2.02 1.71 1.73
103 0.32 2.04 1.72
104 0.33 2.09 1.76
T3 108 0.31 0.34 1.95 1.64 1.84
109 0.33 2.10 1.76
110 0.39 2.51 2.12
T4 111 0.61 0.66 1.83 1.22 1.12
112 0.65 1.86 1.20
113 0.64 1.85 1.20
114 0.72 1.56 0.84
T5 116 0.36 0.32 1.83 1.47 1.57
117 0.30 1.96 1.66
118 0.29 1.88 1.58
T6 119 0.34 0.30 2.11 1.76 1.69
120 0.34 1.99 1.65
121 0.28 2.28 2.01
120 0.25 1.78 1.53
121 0.28 1.77 1.49




T N KB E, KR EIAS3 %~85 %, Hifl
FEBEIE 100 %.

2.5.3. PR

(1) 35 o =l ] 45 AN HE K BT UG AR 8 347 B
FE AL 2 i ) 465 SERE R B 7K 3, 73 ) il 46 P A
ARV AT B 0 T AR SR kR, AR e 72 =il Ax Lk
1750~800 kPalH 26 AF T 25, [ 45 45 A5 HEAT A K
SIS, WA G R fR bR . — 4L IR R AR
R, WA T B RIS KR HN1.3 g-em Al
48 % AITF BRI PTBT IR EL SRR : N EEEE Mo, = 24.8°,
W JJce,=22.0 kPa. 53— 2H Jy i VR0 B2 IR 2% 5 FE ik
B, WHIRTHEREKESHNL3 g em F166 %, iR
AT B B PUBT R AR AR W M oe, =22.0°, NET
Ceo = 3.4 kPa,

(2) Ve B BTREG: W UE X VG R 05k BE AR T44%
FE BRI RE, AR R AT R E BT,
RV I Z IR AR PR 5 B bR N B f 9, = 17.0°,
W2 F7c, = 10.0 kPa.

3. B BWIE D

PUIAAE R, RYIE L3 3 0 R AL S A
XK. WHtR U, AP RBARRIET . B
I T8 ) R O I A PR 5 0 R Y 3R v i S Ak AR R AR B 209
10" m*ff7K M. VP2 0T 908 HRAT T [RIAE (K BEIR AR Bk
BI[1]. Koernerss[5,6]i2 ] T fajfk Bishopixf 104> K 7Y
I B R e YR AT T 0, b, SARRICT
FEFE I, 3 SASRI T £ AR B EL . 451830,
FEW T 2 by 22N BN B A AE (13 2 K A4 i 7 AR (R AL
B K s ) e 5 BUX L I W . AR B ik A
HI[5,6]. Stark&E[ 7187t 1 3 FE Ak 2 AR S A0 SR+
WA, IR AERT 14N AN, #E60 mis (R
FOHT EHEIH 7 9~20 mE A+, HEBE R ILF]0.01~
0.05m-d™". ZrHTikAy, EHEHSECR MY L
PR TR EFLISUK S 0 0F S B T A RO AR
Bo DRILE, ASSORE AT 3732 T HE B FEAK B FH
T HTHB RN LEE

3.1, @A G R

BRI AR, WHRAENE LGNS
BEOEFS5.83 x 10°m’. #E20154E4H, TO~T6H M
(RN 1157 m) ORI RRAS, SEHER! 74.856 x 10°m’,

7

20154E5—12H, M TEEEHMITI~TOG M (EfEl
115~160 m){AEHESH i 1 (1419) 0 ARFEVE Tis i 42l 5%
xKailh, 20155 1HR12H20HM233 RN, Mk
Z89.74 x 10° m’, XEE, NETHT, ADK#E 35
() HE O FE R 53 9 SAB Be(E10), b, BB B
BURVE L AT I G RN B, S R A B
R EBHET M B . (AR e, 3w v A T
B EHER I N HE K B, A I HE KA R R 2

g?@ o

3.2. FERI AR K N

el gt  w] U RV 3 1 RE K SCUPA 5
Y (HELP)SE 5 FH 8 5 M vEAk K SC 22 vE, BLT R
HRMEE. BLE . B ANB. BREE. BEEK.
MK E. Mm T HEK . R EIEE . R R B

S—FIlI slope
T—Terrac_e\\

07 <100

E9. 2015412118 H, MR EPIRITE VR IRRNE L, 6
B 28 S TR Bl o ¥ 37 W] LA G0 D BT AR5 /K 3 1 B 0 35
AEAT 15 7R 3 UK I i 08 - HESH P X

240 Ground line before sliding N20° W r240
— 2015-10-31 waste line s —
£ 180 2015-8-31 waste line 1180 £
o 2015-6-30 waste line i
g X2 . 2015-4-30 waste line g
= 120 7, 52 15 Construction waste 120 =
© = 2T4/75 _ Sliding surface g
o) . T2/ Q@
w60 Granite bedrock 60 W
0+ 0

0 100 200 300 400 500 600 700
Distance (m)

B10. 7 37 i Be S ik s i B . i 35 )5 S To~To 2% & B
T20154E4 H 31 H AT C0R . 20154E5—12 1, J5 BB MR Py 4 34
1 X 100 m*E . RRBGSEMER, MoK EBID G g M,
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K LB, L THEE &4 BAE[8]. wIIE 117
KSR PR B AR N, PRI, TSR A
JETFEM . PR, NS EEE R

3.2.1. B 5420

RIS 37 P AERB X 1) 2 AP 24 7K 824 1605.3 mm,
4~9H AN ZE. CHUREE T I 135292 km X W &
U E20144E 1 H DRI H B S5 . o, sORH B
B Y20144E5 11T H, 3551472 mm-d ' [E11(a)].
WIS AE, B )E L mmskeie, Hr, —%0
ST IER 7, MR Y110, VK500 m, JE/KHEAA
£150 000 m*; 7 —4KIAAL T PR T F), MM RE A 170,
K240 m, VCKHEARZI24 000 m*. XFkE, BIC/KIEHFR
NT74 000 m*. 7 37 (K3 R 7K 35 SRR T A 2 KRN
FRl b K NVE o IX TR 2R P S BRI %, TE i A
K HBEAE, HRANSEAREERR S L
iy /K SCHb o7 25 40 52 B HE S FE =], XE i, ]
F4 B RTVCIE AR 53 S B (2 4)

322 ANBHBERK

F TSR S T 20 B A P T P 0 s 7K A7 S
P, B, R ag i A EE 0 B DAHERT . ASC 3
BLE I 377 KRR P9 R KV SR AR R A 1l
JR KA BALBR K 717K 3k

FERFRE115.7 mP TR G M LA R Lk il [, 2145
R E A HE . P A H KGR 2R A . R,
Bé 9 A ek 2% B b T N VB IR S T T 2 AN T VR
ST L3 R 2 [ 4y )2 B K ARG KRR PR, AR 4 B
W 1P SRR 10 12 o BRI SR, 152
T EBEESH[E4)]. Hd, ETIH G M EifLB1
h, HRBIE R NTI.0x10"°~1.0 x 10 'm-s™', LIS
TERNE, IMACFEMEN2.7 <10 m s, & FRHE
KEJEES): ET3REMEIILB2H, H1RBIE RECN
1.0x 107°~1.0 x 107 m-s™', HEBBEMERIRZEMEEK
MF L2 HEMRL, TBRE ZREEGKE, BiERIE

R4 B A RS BUR BN 2RI B THE

eAEH K, IMACEIME N3.6 x 10°m-s ™', J& T &%
KL, AHR A B KPR Z(R6): TETSH & M4
B3, HRBIERECNTI.0%x10"°~1.0x 10°ms™, LA
Fib. WREANE, IBCFMENLA x 107 ms ', &
TrhéEFE KR, HRA )2 EE N33 cmf) i Kb
HEE

B, WIMEBRE L3 E RBE & T H e
() [ A PR FE P IR 2 08 R 0] PRk, XTI
X 3 10 S S NIHE OE 1, HBaE KU THE N
1.0 x 10°~1.0 x 10" m-s™", a2 K£0.1~10.0 m-d ',

3.3, W34 T
YRYISG BH 37 DX - 174 3 s - [ HE e R — AN
WM FE . LAT6Z G i, mlkd Lk o) i
i B X RN L HEE X AN X (14]9).
(DR LAY X T TREBEE, SKREK
1, LARE LR, FREEAT1.30~1.81 grem™, X

160

Y
N
o

o2}
o

|

% 3
RN | RS 7 11V
|1|2|3|4|5|6|7|8|9|10|11|121|2|3|4|5|6|7|8|9|10|11|12
2014 2015
Date (month)

(@)

IS
o

Precipitation (mm)

120
) 95.7 mm
290- . Daily P
£ . PR
= +- Accumulative
S 67.8 mm
= 604
s
a
§ 304
o 56mm__,eee
0 . : m I

11/20 11/25 11/30 12/5 12/10 12/15 12/20
Date (month/day)
(b)
BI11. YN 437 X % R o g it B . (a) 20144E1 H 1 H #2015
FI2A3HBEWN RGN, WREREFE2014957 . 87 K20154E57 .
7H: (O)WERTIA A B EEIE. 201512 H9H K414 67.8 mmf
FEN, ANFEW YR AR 11K,

Stage Date (day/month) Duration (days)

Catchment (m’)

Estimated water volume from rainfall

Total rainfall (mm)

Total (m’) Average (m*-d ™)
No.1 Before 30/4/2015 365 74 000 1943.2 143 796.8 393.96
No.2 1/5-30/6 61 74 000 696.6 56 809.8 931.31
No.3 1/7-31/8 61 74 000 562.0 39 086.8 640.77
No.4 1/9-31/10 61 74 000 209.6 18011.6 295.27
No.5 1/11-20/12 50 74 000 104.1 7551.8 152.08




BESLENTO %~100 %, % LBl G B s RE BG D0 PR .
HI2, WIEMEERMER I IRE Y, SR FEZ 2
VLB eI, EIKERT45 %, A THRBARE
RE, RO I 25 SRR HEIRFH J1/NT1.0 MPa. T
FE LB S BIEREBUK, MELUEE, PR T
SRR B SERE, FESAR TR R T AR XS B K R 55 R 2
XFE, FEPARNERIER T 2 2K EK.

Q)EHE LI . T EBEMRCE L, N2 KHE
U4 Py FLIAAEAE 299 < 10" m KA R BT T, B T ™
TR L, TARREg 2, EHHEX AR, M

RS B EE LB SIS R BT S AE R (AL ALE W 4)

9

FIEE 1328 T 4 PR 7 8T B v VAT B A Ty
ML, EOBERLRKE 3. R, o A
DB X R EER T 5 R HEIA X, 3l s A
HETA X N ARG S P RIARK X, B R s /K B
TR MR RS R, RNB KA E R
A, AR, FLBE K 07K Sk I A -

3.4. 2 G AL Hr
PR U, R 7 B HESRGE SR MR KRR AT
FT» AT LR BnE LA BB IR TR R BEATTHE . A

Hydraulic conductivity (m-s ") Hydraulic conductivity (m-d ")

No. Soil name Depth (m)
1 Sensitive fine grained 2.45
2 Clay 2.83
3 Sensitive fine grained 3.20
4 Silty clay to clay 3.43
5 Clay 3.65
6 Clayey silt to silty clay 4.36
7 Clay 5.59
8 Clayey silt to silty clay 5.90
9 Silty clay to clay 6.44
10 Clay 7.41

Weighted average value

3.0x10°-3.0x 10"
1.0x10"-1.0x 107
3.0x10°-3.0x 10"
1.0x10°-1.0x 10"
1.0x10"-1.0x 10"
1.0x10°%=1.0x 107
1.0x10"-1.0x 10"
1.0x10°%=1.0 x 107
1.0x10°-1.0x 10"
1.0x10"-1.0x 10"
27x10°=2.7x10"

20x10%-2.0x 10"
6.6 x10°-6.6x 107
20x10%-2.0x10"
6.6x10°-6.6x 10"
6.6x10°-6.6x107
6.6x10"-6.6x10"
6.6x10°-6.6x107
6.6x107"-6.6x10"
6.6x10°-6.6x10"
6.6x10°-6.6x107
1.8x10%-1.8x10"

R6 BTN B E LB AT SIS R B S A5 R (B LALE W 4)

Hydraulic conductivity (m-s™)

Hydraulic conductivity (m-d™)

No. Soil name Depth (m)
1 Clayey silt to silty clay 0.38
2 Clay 1.22
3 Silty clay to clay 1.61
4 Clay 10.43
5 Sand to silty sand 10.98
6 Sandy silt to clayey silt 11.62
7 Clay 12.42
8 Clayey silt to silty clay 12.98
9 Sand to silty sand 13.54
10 Sandy silt to clayey silt 13.91
11 Clayey silt to silty clay 15.04
12 Silty sand to sandy silt 15.54
13 Sandy silt to clayey silt 15.85
14 Clayey silt to silty clay 16.49
15 Slilty sand to sandy silt 17.04
16 Sandy silt to clayey silt 17.49
17 Clayey silt to silty clay 18.25
18 Sand 18.73
19 Clay 19.08
20 Sand to silty sand 20.29

Weighted average value

1.0x10%=1.0x 10"
1.0x10"-1.0x 10"
1.0x10°-1.0x 10"
1.0x10"-1.0x10"
1.0x10°-1.0x 107

1.0x107-1.0x10°
1.0x10"-1.0x10"
1.0x10%=1.0 x 107
1.0x10°-1.0x 10™

1.0x107-1.0x 10°
1.0x10° = 1.0 x 107
1.0x10°-1.0x 107
1.0x107=1.0 x 10°
1.0x10° = 1.0 x 107
1.0x10°-1.0x 107
1.0x107-=1.0x 10°
1.0x10°=1.0x 10"
1.0x10*=1.0x10°

1.0x10"-1.0x10"
1.0x10°-1.0x10"

3.6x10°=3.6x107°

6.6%x10"-6.6x10"
6.6x10°-6.6x107
6.6x10°-6.6%10"
6.6%x10°-6.6x107
6.6x10"-6.6
6.6x10°-6.6x 107
6.6x10°-6.6x107
6.6x10"-6.6x10"
6.6 10" —6.6
6.6x10°-6.6x 107
6.6x107"-6.6x10"
6.6x10°-6.6x10"
6.6x10°-6.6x 107
6.6x107"-6.6x 10"
6.6x10°—-6.6x10"
6.6x10°—6.6x 107
6.6x10%=6.6x10"
6.6 — 66
6.6x10°=6.6x107
6.6x10"'-6.6
24%x10"'-24
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Hydraulic conductivity (m-s™) Hydraulic conductivity (m-d ")

No. Soil name Depth (m)
1 Sensitive fine grained 2.42
2 Clay 3.80
3 Clayey silt to silty clay 3.96
4 Clay 5.82
5 Silty clay to clay 6.14
6 Clay 7.68
7 Silty clay to clay 7.92
8 Clay 9.28
9 Silty clay to clay 9.81
10 Clay 11.73
11 Silty clay to clay 12.25
12 Clay 13.52
13 Sand 13.85
14 Clay 14.65
15 Silty clay to clay 15.02
16 Clay 15.27
17 Silty clay to clay 16.71
18 Clay 17.27
19 Silty clay to clay 17.64
20 Silty sand to sandy silt 17.91
21 Clayey silt to silty clay 18.91
22 Clay 19.55
23 Silty clay to clay 19.78
24 Clayey silt to silty clay 20.42
25 Clay 20.89
26 Clayey silt to silty clay 21.18
27 Silty clay to clay 21.45
28 Clayey silt to silty clay 21.92
29 Clay 22.13
30 Silty clay to clay 22.40
31 Clay 22.60
32 Silty clay to clay 23.18
33 Sandy silt to clayey silt 23.69
34 Silty clay to clay 23.94

Weighted average value

3.0x10°-3.0x10"
1.0x10"-1.0x 10"
1.0x10%=1.0x 107
1.0x10"-1.0x 10"
1.0x10°-1.0x 10"
1.0x10"-1.0x 10"
1.0x10°=1.0x 10"
1.0x10"-1.0x 10"
1.0x10°-1.0x 10
1.0x10"-1.0x 10"
1.0x10°-1.0x 10"
1.0x10"-1.0x 10"
1.0x10*-1.0x 10"

1.0x10"-1.0x 10"
1.0x10°-1.0x 10"
1.0x10"-1.0x 10"
1.0x10°-1.0x 10"
1.0x10"-1.0x 10"
1.0x10°-1.0x 10"
1.0x10°=1.0x 107
1.0x10%=1.0 x 107
1.0x10"-1.0x 10"
1.0x10°-1.0x 10"
1.0x10°%=1.0x 107
1.0x10"-1.0x 10"
1.0x10°%=1.0x 10"
1.0x10°-1.0x 10"
1.0x10%=1.0x 10"
1.0x10"-1.0x 10"
1.0x10°-1.0x 10"
1.0x10"-1.0x 10"
1.0x10°-1.0x 10"
1.0x107-1.0x 10"
1.0x10°-1.0x 10"
14x10°-14x%x10°

20x10*-2.0x 10"
6.6x10°-6.6x10"°
6.6x10*-6.6x10"
6.6x10°-6.6x10°
6.6x10°-6.6x10"
6.6x10°-6.6x10°
6.6x10°-6.6x10"
6.6x10°-6.6x10"°
6.6x10°-6.6x10"
6.6x10°-6.6x107
6.6x10°-6.6x10"
6.6x10°-6.6x 107
6.6 — 66

6.6x10°-6.6x107
6.6x10°-6.6x10"
6.6x10°-6.6x 107
6.6x10°-6.6x10"
6.6x10°-6.6x 107
6.6x10°-6.6x10"
6.6x10°-6.6x 10"
6.6x10%-6.6x10"
6.6x10°-6.6x10"
6.6x10°-6.6x10"
6.6x10"-6.6x10"
6.6x10°-6.6x10"
6.6x10*-6.6x10"
6.6x10°-6.6x10"
6.6x10*-6.6x10"
6.6x10°-6.6x107°
6.6x10°-6.6x10"
6.6x10°-6.6x107
6.6x10°-6.6x10"
6.6x10°-6.6x 10"
6.6x10°-6.6x10"
93x10°-9.3x10"

SCARPEVE T HERGS RS, SR B B AT 0T

MRYE A BRI (1ac k. A i 3 1) e Aa 2k
B NP Fh: AR B AR RN e B AR 1], B E
FUBK R ) W 3 R R it i E 2R 6 [2,6,10,11]. A&
SCRH T Geo-StudiofR AR RHE R 2 40 AT FIVEE 53 il
EITEATIF R [12]. RIYINE L3500 3 ) J a2 R T 4%
fiss B e i AU BEAT 5 HE,  H il T M R K RNA B IR
AtaENE, RH T HIEBES UL Morgenstern-Price

VEIAT U R . ARSETE S5 8 & 45 SR B A )
22 S BN R 8 s .

3.4.1. SE—HEB B

201445 A1 H 2201554 30 H 2 7 N 28 — e
B, #1360k, HEWEEZN4.856x10°m’. TO~T6%% &
B AN A R, M 2009200, 20154F4H 30H
ZHTHIEE BB, PR B B 2 3 P TR i 2 5 T



FE, MICANEZIN1.438 x 10°m’, ~FI94 RIC NIRRT
4393.96 m*-d . HHT AR E M FAKHK B, #63 m
TR R U YR 3t R K ASREHEME[ K 2(a)]. [T,
A SR 5 55— HE TR BO M R K AL AN B 163 mi R .
Geo-StudioBAF AL, R W], M T /KA 247 163 mis
FEZ T, BEARET K, FLB/KE S 8150 kPa, K
it T35 8, 21300 kPa [[112(a)]. FasEtEitH
LW, BT T &M LA T A3 B 2428200, AHXTHE
2%, R AN L3707 S AAA RS E TR AN, W
24 ZHFOS = 1.401, Fa5E M BIF[E12(b)].

3.4.2. 5 T HERT B
201555 H1H R 6 H30H N —HEMIN BL, JLit61

R8 W HIN e RO R EY L) S HUE

11

K, MEBELN2.2x10°m’. W 137 B 2 o I v R ik
115.7 m, MZKEHEICNGEEMNEERN, FHBRNE LA,
2 AKICAARFRZ145.68 x 10°m®, P34 RIC A
N393.96 m’-d . HTE LI RIS A B E R BRI,
FAETIH G M AL AR S KA A 5k, in 28—
HETS BEBT RS h o KRR E R, SEUENAE SR
AETRFERON, W R KA 163 mB BT 81 m, FLER/K
JE 7774200 kPa, iz Kik400~600 kPa([513). HiZd ik
R KA AR AE ] AR, T A RS B HE Y
BMIE, FOS=1.401, FaEMRT.

3.4.3. F = HERN B
201557 H 1 H B8 H 31 H NG = HEUN B, JLit61

Shear strength Hvdraul ductivi
. L. . E tivity
No. of material Description Density (kN-m ) foti ydraulic conduc
Cohesion ¢ (kPa) izl)ternal friction angle ¢ (m-d™"
No. | waste mass Waste material was placed before 1.7-2.0 10.0-20.0 17.0-24.0 0.05-0.00005
April 30, 2015. The material had been
compacted
No. 2 waste mass ~ Waste material was placed from May 1~ 16.0-1.9 7.0-10.0 14.5-17.0 0.15-1.50
to June 30, 2015
No. 3 waste mass ~ Waste material was placed from July 1  15.0-1.8 7.0-10.0 14.5-17.0 0.20-2.00
to August 31, 2015
No. 4 waste mass ~ Waste material was placed from Septem- 1.4-17.0 7.0-10.0 14.5-17.0 0.25-2.50
ber 1 to October 31, 2015
No. 5 waste mass ~ Waste material was placed from Novem- 1.3-16.0 7.0-10.0 14.5-17.0 0.30-3.00
ber 1 to landslide on December 20, 2015
Bedrock Relatively, the granite is regarded as 24.5 15 000 45 1 x 10" (impermeability)
rigid and impermeable material
240 240 240
N20° W
E 1801 g 180 2015-6-30 waste line 180 g
é 120 + + B, S 120 ) 2015-4};30 Uil Construction waste L 120 S
o S © B> - ©
> o (T >
° = ko] o B, 71 L
W 601 Granite bedrockt e m 60 P ) (60
S + -+ o+ o+ o+ o+
0 100 200 300 400 500 600 700 300 400 500 600 700

Distance (m)

(@)

-
[o]
o

FOS =1.401
2015-4-30 waste line

Construction waste

Elevation (m)
o
o

o
o

o

200 300 400
Distance (m)

(b)

BE12. i 375 MR BOd ot R SRR g A AE R . (a)
P Geo-StudiolB WA RANEE I, VB HINL S R T /KA A7 T-63 mis
E%;;ﬁ(wﬁﬁﬁ%%i&y EE R N/ T2 A A R G AT N N U B S
FREEN -

Distance (m)

(@)

N20° W
g 180 2015-6-30 waste line  FOS = 1.401 180 E
| =
£ 120 120 2
© ©
3 3
w 60 i}

0

300 400
Distance (m)

(b)

13, VA 375 —HERP B T KB RN R E MU AS SR . ()i
Geo-StudioVBHUA UL R, BN, mTEmAE, 5%
HF/KAARTE, BRBTEIAARIZENEAL, BIGRARZNAK; (b)iddix
ok v O£ i I VA S 4 Ee 7S Ui 11| B P b 7 7 o 2 A
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K, HEBEZ192.03 x 10°m’. FiZKA BN S IV 4t
H, JFBAE AT, HRKID S EZ 391 X10° m’,
P RICN R N640.77 m*-d s

B L3 Ja GRS R KRR EE, MR A
b T FUR A . HEZKSFIZK 745G 7L 48 = (S W 1&]5),
] A A 3 R N B R SR RR AR A
R WA, N ZE, ok, LR RWAR, A
FEMERAEAR, WS M ELE . IR F 1 KRR 5K
FONA5.9 %~46.9 %, FIE N4.4%~94.5 %; K
D 5B - R AR K N21.5 %~23.1 %, MR N
69.0 %~69.4 %. FAZEIKFLSI, ELWE HE—R
W, WA, BmEEENE—WA. BT EE
B AR HER, FECN M S K AR g, T R
FRALBRAK R 7, [FEF, B R A SR R Hh T AR AN B AL E
B TE . PRAE T MR K K Sk B . R AR [13]
FEXFhFL R K IFR NI 51 R L BRI A 4 i 2 5|
LR 712884, FEiHie T R LB E S n. 2=
JAG [ 1A B A o W AU — 2B iR A . AR SR A X —
M, FEAINIB G I FLBRK R 1R T 5] i i
FLBIKE 7

BRI, 7EMEWE IS fE 30, /KA 81 mTt %186 m,

240 . 240
o 2015-8-31 waste line NEDTW
£180{ , 180 £
£ O 2015-6-30 waste line B
5 s 25 4-S0Nasteling Construction waste S
L1204 + + = . 120 2
o I | X ©
© + o+ o+ ] 3
w 6o 60 i

Granite bedrock |
A S
— T — — — — —0
100 200 300 400 500 600 700
Distance (m)

(@)

N20° W
en M
FOS =1.873

—_ 2015-8-31 waste line
E 180 2015-6-30 waste line

n

Elevati

100 200 300 400
Distance (m)

(b)

2015-8-31 waste line

E 180 2015630 waste lne | 05 = 1.301 180 E
= =
% 120 120 %
o o
w 60 w

0

100 200 300 400
Distance (m)

(c)

El14. #3555 = HOR I BOa W KSR E A R . (a)
B Geo-StudiofBMBHUEE AL (b)) BEMR 22 4 RE (o) WIATLR
SR AR PR 2 22 ZH

FLBR/K K 718400 kPa, 1 KiA400~500 kPa. 7EHEHE )
HES, WK AL 65 mIt 275 m, FLBR/K 71k 2
400 kPa. {EHEREIZRTHS, MR KA FEAND, (RIEEAE
63 m[[&14(a)]. HHESFIRT SR LKA G T, TR T
BN aNX, Dbz REERA R, FOS=1.301, {H
I REAR RS E M R [E14(b)]

3.4.4. SEVYHETBH B

20154E9 H 1 H &= 10 H 31 H A 28 DU HE R B, JE 4t
61K, HEEEZ193.83x10°m’. FYZKA B NG 211
1, BB AT, #RKICAEZA1.801 x 10°m’,
P RIC N R N295.27 m*d .

EHER S Ja 3, MR /KA 86 mAF = EI97 m, FLIR
IKIE IR AR, 400 kPa, % Ki%400~500 kPa [%]
15(a)]. TEMEEIHES, L F/KALH75 mTb & 3081 m.
JEGNBX EEIE121 mz b, 5 R KA A7 7E
40 mi K Sk 2, MTIE B T LR K 77, 15600~
700 kPa. 7EHEEE I FIHL, HN KOG A T, 202865 m.
BT 3 AR T R AT S R KALER T, AETOE M AT
G TR shIX, A /mBHE TR, FOS=
1.075, fooEtEAr 7z, ZIEIGFURA[EI15(0)].

240 240
- 2015-10-31 waste line N20° W
am g 2015-8-31 waste line ey
£1801 + ) 2015-6-30 waste line 180 g
g L 2015-4-301wacte line Construction waste S
Ke} + o+ N kel
= 120 | 120 =
> >
o I I } 0
w 60 Granite bedrock: - e / 60
O aEEE S
O .- 0
0 100 200 300 400 500 600 700
Distance (m)
a
@ 240
2015-10-31 waste line N20° W

= 2015-8-31 waste line — =
£ 180 20156-30 waste lne ~ FOS = 1.085 180 g
8 20154 30 wastelline Construction waste S
= 120 120 =
> >
[ ]
o 60 w

o

100 200 300 400
Distance (m)
(b)
2015-10-31 waste line

2015-8-31 waste line
2015-6-30 waste line

N20° W
bl 17
FOS =1.075

m
-
[o:]
o

Elevation (m)
o
o
Elevation (m)

100 200 300 400
Distance (m)

(c)

B 15. #5355 VU HE R BOd ot R KSR A E EEIEE R . (a) 14
Wi Geo-StudioiBHMANLE R (o)LL BE M 22 4 A (o) AILATL
JRI T AR PR 2 22 ZH



3.4.5. S ALHERUN B

2015411 H 1H 212 H20H A 55 10 HE i B, 3t
50K, HEWERZ N1.68x10°m’. MR G % =
REVIIZ A, 5 F0aaBER, SR ELN
6m’d"', TERAEIFNMATR(E16). MR NEL N
7452 m’, FHERICARENIS2. I m’d'. NBENT
AL B, (B2, 12H9H kKA 67.8 mmig RN, &
Wi R AEZ H B EN95.7 mm, IR T IR AR T
FFa[E11(b)].

YR G ER, ME/KAL 7 mF = #1147 m, 1E
R BRI 112 m [[&17(a)]. FLBUKIE D ETHRIE, &
KA[IE800 kPa, 7EHEWE I ¥R T it 7K A7 228 5,
W E KA 112 mBERE 68 m, MR /KK k2% 44 m,
PEA R E LB K R 7, 7£800~1000 kPa. 54 HETR
B B R AN E A, BB 3 05 T KK Sk
65 miaFH 278 m, FEABILBUKIE ). W KA, 1E
T3 G ERAN AL, FLE 7.0 my 9.4 m, 10.5 m,
19.5 m, HEAEKEI, UESE T EZH AT 4776 0 K
Sk (1&18).

TEVEIE R, o T3 KA B AR THAR 5 [ 455
WAEH, TERCT FIgshii. fEMI s fmrs, &1L
BRUE IR RN, AT AR REIE IR, ST E LY
W3l THEGREY, WA 24s ZEFO0S=0.918,
U B 3 O R A AR B [ 17(b)]

XM B VE 37 5 G HEE IR ETR T, HIERAKANE
RO IZHTR T AR 0 5 AR 2R 3 S R i 3 R
TREE I T A2 R AR, B = AR R LIS ) 5 5L
THRRLA1.2 x 10°m’ 7 3574k R Fa 6]

IR, WRIINE L3 DRI N BRI E K
RIS BA & B 7K HBUK IR JG S - AR
PN X o X FhRE IR 1 e 45 M ok T R RN 2R
—, WFRAKANBE, JELGE SN R KNS E
Bl TE L (138 I W R T, 80T BTG IBARE FLBK R

BE16. B AIK N BLE G S i b R AT LR N2 2 L3
JE MR . (a)rE R vA S HEK I, T 20154E11 H24H; (b)PE
B MR yA R AR, 2015812 H 21 H .
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JURIBEIE R BB, FEBH, Jagl LX)
IR, S ECR E K A AR LR, TR
BRI GS1e, IFO2 (8 T /K2R 17 1 G 4%
Wi, FEATGIAARTE LRGSR BB RS

4. TR BN F

AR B F3 507153 B v 3 R AR S 19 B TR
fE, FFE SN R EB IR S . iash N
[X 31 ] 45 ¢ 2 RS PPEAl B R R [ 1517

4.1 PSSP BT IR I 45 R

AR SR RS 7 i ANEE A 7%, WEe b 1
e TR YRS S ek S S IR A i€ € S YR
IS BRFIE, R FRIE G BE B A sl 5T V)38 3 70 M B9 3
BYACGHEAT B8 7 e M AR SRR 27 1 e S A B X
(DPRI-5) 5 1 IRYITESAAFE M AR BT V)5 . Sassa
SEVF 2 B SO BT U6 T AR G s T 7E 3 3 3 )
SFRFAE[ 18,1970 A SR B IR DX 1R 2E 47 24 350X
AR FE 73 M, LRI 35012 Bl R A AU 15 1) 2 A

240 Ground line before sliding r 240
B 2015-10-31 waste line N20° W
— 2015-8-31 waste line —
1809 + 2015-6-30 waste line 180 g
= ki L g
L1204 + + 120 2
© Y ©
© + o+ H
w 60 Granite bedrock ¥ " 60
+ + + + + + 4+ o+ 4+ o+ 4+ o+ o+ o+
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Parameters of soils used in simulation Value Source
In the source area Steady-state shear resistance (z) 30 kPa Test data
Lateral pressure ratio (k = g,/0,) 0.3-0.5 Estimation (see text)
Friction angle at peak (¢,) 20° Test data
Cohesion at peak (c¢) 10 kPa Assuming small [19]
Friction angle during motion (¢,,) 26° Test data
Shear displacement at the start of strength reduction (DL) 5-8 mm Test data
Shear displacement at the start of steady state (DU) 80-100 mm Test data
Pore pressure generation rate (B,,) 0.9 Estimated
Total unit weight of the mass (y,) 18 kN'm” From the test
In the moving area Steady state shear resistance (z,,) 30 kPa Test data
Lateral pressure ratio (k = 6,/0,) 0.3-0.5 Estimated
Friction angle at peak (¢,) 20° Test data
Cohesion at peak (c) 10 kPa Assuming small [19]
Friction angle during motion (¢,,) 26° Test data
Shear displacement at the start of strength reduction (DL) 5-8 mm Test data
Shear displacement at the end of strength reduction (DU) 80—-100 mm Test data
Pore pressure generation rate (B,) 0.2 Estimated
Total unit weight of the mass (y,) 18 kKN-m* From the test
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Umax:11.8 m-s™ Vmax:9.1 m-s~!
Notes: First soils(m?) 1986040, Current:1985765(—0.0%)

(b)

Step:60 Time:30 s
Umax:10.9 m-s™' Vmax:15.5 m-s™!
Notes: First soils(m?) 1986040, Current:1985656(—0.0%)

t=30s

()

Step:130 Time:65 s
Umax:16 m-s™ Vmax:14.7 m-s™'
Notes: First soils(m?) 1986040, Current:1985776(—0.0%)

Step:130 Time:95 s

Umax:7.9 m-s™ Vmax:8.4 m-s .
Notes: First soils(m?) 1986040, Current:1986772(-0.0%)

(e)

Step:240 Time:120 s
Umax:1.2 m-s™ Vmax:1.1 m-s™
Notes: First soils(m?) 1986040, Current:1986970(—0.0%)
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10 BRI P S AE 37 T B BT S 1]

No. Location Year Fatalities :/(;iurlr:)el ) Prevention Reason Source
1 Payatas, Manila, the Philippines 2000 278 13-16 Unlined Heavy rainfall (typhoon) Merry et al. [2]
2 Leuwigajah, Bandung, Indonesia 2005 147 2700 Unlined Fire and heavy rain Lavigne et al. [4]
3 Bandeirantes, Sao Paulo, Brazil 1991 — 65 Lined Pore pressure Bauer etal. [10]
4 Umraniye-Hekimbasi, Istanbul, Turkey 1993 39 1200 Unlined Gas explosion Kocasoy et al. [30]
5 Athens, Greece 2003 — 800 Unlined Fire and water Kolsch et al. [31]
6 Bulbul, Durban, South Africa 1997 — 160 Unlined Pore pressure by liquid waste Blight [11,32]
7 Dona Juana, Bogota, Colombia 1997 — 800 Lined Pore pressure by leachate Hendron et al. [33]
8 Mecklenburg-vorpommern, Germany 2001 — 400 Unlined Gas and water Kolsch etal. [31]
9 Rumpke, Cincinnati, Ohio, USA 1996 — 1200 Unlined Excavate and explosion Eid et al. [34]
10 Kettleman, California, USA 1988 — 490 Lined Excess pore water pressure Huvaj-Sarihan et al. [35]
11 Shenzhen, Guangdong, China 2015 77 2730 Lined. Surface drainage Excess pore water pressure This paper
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