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ABSTRACT

This study applied the Phase® two-dimensional finite element code to simulate the geological
materials and the mitigation structures of the tableland slope for understanding the failure mechanism
as well as the distribution of stresses and the failed zones. This study acquired the data of
geomorphological changes and mitigations performed during 1999 to 2009 for the landslides in
Lin-bei-keng Creek near the Ping-Ding Village. The data were used to set up the two-dimensional
numerical models for the successively sliding tableland slope. A weak zone was assumed in the slope
stability analysis. The weathered weak mudstone and weathering are the major factors that induced
the reduction in slope stability and the consecutive failures of the landslides in Lin-bei-keng Creek.
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This study also analyzed the displacement, stability to help interpretation of the failures, deformation

and the effectiveness of the mitigation works.

(Keywords : tableland, weathering, landslide, Phase?)
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Figure 1. The study area (shown as the red dot) in the Ping-ding tableland
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Table 2. Failure history of Lin-bei- keng Creek of Ping-ding
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Figure 3 (a) . The reinforced retaining wall after construction
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Figure 3(b). Failure of the retaining wall
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Figure 3(c). The Phase2 numerical model for the reinforced retaining wall after construction
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Figure 3(d). The Phase2 numerical model for the reinforced retaining wall for failure simulation
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Table 3. Material parameters for numerical simulation

AL g A L R A BEed() |fpkvt = fici
kN/m%) | (kPa) (kN/m?)

oy 19.11 0 31 0.45 8615.6

0 gy 2 18.8 3 30 0.25 15000

©r 22,54 20 40 0.25 40923.9

i 223 24 731 0.15 750000

posn g |223 2 5 0.45 105000

(ZBF)

4 22 45 20 0.3 20000

B g 2 18 0 32 0.25 15000

R 5% 4 24 500 0.15 21500000

PR Y R

=~ AR FEHG
3.1 “JIEpIEi A (2001-2004)

PSP R TN SRE (5
1.64 - T ERBI A)RF Ry 1094
i‘r’J' 3 I ERSET 4 TeEEr ""HF'“‘/%{ L pisl
W F.J{%{[FE.# . mﬁ%—ff@ﬂ‘jbﬁﬁi‘ﬁ”# e P -
FELT IR 5 AT R AT
ek~ BT e bjﬁi{?[ = e FEZEIE
Tk I A I'"HF ’%‘ W&%lypqﬁlsr’%

—

PRI [ Rt BT SRF il [k
£50.82 0 U7 T il o gy a ) s
\JF'a%'J*”J“'%‘? HRE Tt o SERERAYE - (I F2E]
73 [T 8) 1 el A A st 4
SR e

YOI AT 2004 & pzbipd e
S 30) - 4P T”f'ﬁfﬁiﬁ“”ﬁ[[
SPGB T T AR
BRI = iy YA At - 554
AR PR o A RS
ﬁ#’é ]%I l/g[E ;fp[[ ﬁgﬁ@ﬂiﬁ | g




R I IR AR R PR el B s

Critical S5RF: 1.64

HMacimuam
Shear 3train
0.00e+000

3.00e-002
6.00e-002
9.00e-002
1.20e-001
1.50e-001
1.80e-001
Z.10e-001
Z.40e-001
Z.T0e-001
3.00e-001

3.30e-001

3.60e-001

Qgﬁl 4791 l"'ﬂlfg; 4,%@%@# EJJTE/‘I@[F“‘V]

Figure 4. Shear strain of the reinforced retaining wall
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Figure 6. Displacements of the reinforced retaining wall — locally enlarged
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Figure 7. Shear strain of the reinforced retaining wall — simulation for high intensity rainfall
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Figure 10 Gabion sabo dam at the toe of the head-water slope
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Figure 11. Numerical model for the complex mitigation work
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Figure 12. Shear strain of the complex mitigation work
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Figure 14. Shear strain of the complex mitigation work — simulation for high intensity rainfall.
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Figure 15. Displacement of the complex mitigation work - simulation for high intensity rainfall.
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Figure 16. Shear strain of the complex mitigation work - simulation for earthquake condition
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Figure 17. Displacement of the complex mitigation work - simulation for earthquake condition

17



oot 5 43(1) 1 1- 20 (2011)

Journal of Soil and Water Conservation , 43 (1) :

il S A
fs' O ﬂ E"ﬂﬂi@ e
T Jéé{%ﬁkiﬁ YRR - b
PR [“@Lwﬁé,% | ﬁiﬁ,jy i

fﬁijﬂ/ T g o

gl -
R
g F aaﬂnﬁ

N

fi-1% -
3.3 FIR TN B 5

R 5 TR R R S
PLEL T ARRER 5] SR (i [~ st
18) - 1998 £ [ P “Jiift i SRF ffii£ 1.24 »

1-20(2011)

iréleéll“‘ » SRF fififi = 0.76 » 5% % HHif} - 2000
PR > KT g SRF
136 ;%%'rﬁiﬁd?ﬁ% » T} 2001 F 5+ 6 F|[K
B |§[?FJE[§‘HL I (LG FE
SRF fifi  [E#% 1,04 » 3 BLAR{If > 2001 & g
(PS> SRF % 164 Ry
q“ ?[gwiﬁf PAH AR 2004 & 8 JFJJB
£ ﬁl%é'ji” FEIpE S ﬁﬁdﬂﬂul J
lFﬁiy @7 ARt SRF fifi ~ = 0.82
I o WA RIT AR 2005 F T =4

;fhﬁ VT T 1999 & B B pyEsER TN 35 (2010 ¥ )38 @ﬁ[’g PR AR JSRF ];g,l_174
1.8 - -,
16 - 1.64 @ 174
1.4 - 1.36
SRFfE 1.2 - @ 124 *
1 - @ Lo
0.8 - 0.76 0.82
0.6 0 | |
1996 1998 2000 2002 2004 2006 2008 10
B B (4F)
[l 18 BP0 Pyl A [~ 5
Figure 18. Changing trend of the strength reduction factors
FHSEE Prm = S £ FI& [N - AR R Elrﬂt WAL
G PRI RV (ED T R SR lft@iwgﬂ S Hh{iR) o WA R AR
I O e R e R ] sS4 ﬂﬁ“ﬂjﬁ iz, iE‘J [

TEE AL R AR D s I
E FER T gR 2 I - 29 Rl & 2

AT FUATRIE R B - HiREf R
[ MV AHISUR T B YR TR A
FELNE o }‘F'%F ,%ﬂyﬂﬂﬂ% %[ =R
TP R R (L S R
VN WLF—&ﬁ §p@ﬁ*‘“ﬂuia§§

18

% uwﬁg {iE > Al R A

1BL i‘”ﬂfﬂé’ﬁm@lﬂﬂf“' o PNIFSF 1 2005 #F Jig
TSRS = 45(2010 ﬁﬁ)wﬂ@@ew% R
T TP B S AR

PR [H}H I*ﬂf{lﬁ%%@ = @'@’EU
R TJI’ HFA TR UL
P LI VS -




S N
T~ B

1. 7[:?:4{:' = ;ré" [ 2 Phase” A=V
-[-ﬂfrr‘/‘ {%ﬁj ﬁu}ﬁl'%’ﬁ@['"‘[‘?}ﬁ/ A v
%\[ﬁf‘%l% %@%ﬁﬁéﬁin

AR SITE YR TRE
oot U BT AR > 2005 5 A -
2007 ; FRZE » 2008) » G IR
PoIN Gy f“)@IQQ%’M‘Tﬁ"F el BT
Byt = [

.‘iﬁﬂgpf}ﬁﬂ“igﬂﬁﬁ‘ﬁﬁf¥$wﬁi?)v‘ﬁ:ﬁ
jgzguw?]ggj] ot SETER] o N
ST ﬂ@@%??%ﬂ%%ﬁﬁﬁﬁ
Fi o PRI 3 TR 30 534 27 B eTES
ﬂ%www%ﬁ’ﬁiﬁﬂiﬁiﬁﬂﬁ
(EICIZ ) i 4 11 SO P PE TR L R 37
ﬁﬁﬁ%ﬁw =R RS2 D
BE R 2T URRERE R R

- BRI [ [N
F{E%?E[J A S ESRTES @?Eﬂ%@—v@w i
J‘Ji’ﬁm“ ') Phase® 53 AR R LI 5 7 FS
ﬁ*’wW#kW%ﬁ @%5
%Iﬁ&?%ﬁffp FEFSE ;I/F:I[Fl' .

i
El
i

34 <t

R AL T F1(1998) 0 TR I
By S0V R B TR B L IR
IR TR AT T B R
P -

Fﬁ%%%ﬁ*j@ﬁﬁﬂfiﬁﬂ
(m%yrﬁﬂﬁﬂ?%%ﬁﬁﬁﬁﬁj
%J A~ %‘%F

SRR [T 2

10.

11.

19

LR B AR

PR (2008) » T B TR
?””i*ﬁwﬁ[ﬂﬁkﬁ&%%ﬁ
0 Bt pl e S

R (2007) » T BR{SRA 5 Un Y 5 HEER Y 4
- PSR AT R PR > B
?4\%?4 —rnJ

[@Bﬁﬁ(ZOOS) 1 l?ﬁ%@'ﬁ %lﬁﬁﬁa‘ld ok
A o

BII > % 158 (198) « T I TR
ijﬂﬁMﬁmw%w%ﬂ
4TF1 > Y38 9K FHHIR

ﬁ@ﬁ&mﬂ"iﬂﬁﬁﬁﬁy
i
TNk PR B AR R POk A
(2002) - T ¥ URIRUBL I TR, (R
9520-1V-096) -

TR

Braja M. Das (2006),
Geotechnical Engineering,
BROOKS/COLE, Inc.

Principles of
6th  Edition,

Kulhawy, F. H. and Mayne, P. W. (1990) ,
“Manual on estimating soil properties for
foundation design”, Cornell University
Geotechnical Engineering Group, pp
4-15-4-22, 5-17.

Rocscience Inc. (2008), Phase2 \ersion 7.0
- Finite Element Analysis for Excavations
and Slopes. www.rocscience.com, Toronto,
Ontario, Canada.



o {5 43(1) 1 1- 20 (2011)
Journal of Soil and Water Conservation , 43 (1) : 1 - 20 (2011)

Q9 F 12 k] 22Elq’y7‘tﬁ
100 # 01 ] 03 [!fXd>
100 &+ 01 k] 25 flg~

20



