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National Chiao Tung University

ABSTRACT

Landslides induced by heavy rainfall or earthquake sometimes result in the
blockage of river flow to form barrier lakes. Relevant data are important for
understanding the formation and stability of landslide dams; the inventory of the
fundamental landslide-dam data is hence essential.  According to the statistics
of recorded cases, landslide dams often breach in a short time. As a
consequence, it is often difficult to collect comprehensive information of a
landslide dam with a short life after dam breach. It is, however, possible for
the reconstruction of a breached landslide dam through various methods.  This
study made use of the particle-flow simulation code PFC®® to model the
processes of the formation and evolution of landslide dams induced by heavy
rainfalls.  In the past, the common approach to trigger a landslide’s
initialization by the particle-flow simulation is to largely decrease the
inter-particle frictional coefficient. However, this approach may lead to
incorrect interpretation of the run-out process of the landslide mass and the dam
formation. Different from the common approach, the present work proposed a
new method by adding a seepage-force term on all particles within the sliding

mass under the ground water table. Because of the action of the applied



seepage force, the landslide mass can lose its stability and starts to move. The
simulated results demonstrated that this approach for applying seepage forces is
a simple and feasible approach to model the trigger of a landslide owing to
heavy rainfall. The proposed approach was applied to a real case of landslide
dam with a short life (The 2009-August landslide dam in the Tai-Ma-Li River).
A couple of erosion stages due to overtopping were further modeled to simulate

and to interpret the evolution of the landslide dam.

Keywords : Landslide dam; Barrier lake; Case reconstruction; Run-out

Simulation; Seepage force; PFC®"
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Kilometers

Bl 4.22 B plzk B B

2 A1 Bl % B B kA

+ EHEEEM) | i B (m)s)
1 2296.15 68.94
2 2115.13 52.91
3 2135.08 66.45
4 2389.67 64.19
5 2480.76 62.92
6 1590.92 39.96
7 2410.80 64.41
8 1532.11 44.16
9 1312.79 40.70
v EHIERmM) | B # AR (m/s)
1 2123.52 59.00
2 2010.30 45.53
3 2179.91 61.88
4 2289.73 64.69
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2 414 Rk =R B2 R kbt ()

d EHedg(m) | B4 & A (m/s)
5 2117.25 44.52
6 1597.79 42.46
7 1499.64 64.25
8 1571.26 39.97
9 1357.27 38.94
T | ESEEm) | B4 @A M)
1 1913.63 59.43
2 1904.40 42.04
3 1998.68 48.78
4 2103.75 67.34
5 1325.54 55.51
6 1512.29 40.25
7 1552.31 60.51
8 1311.50 45.31
9 1139.50 42.15
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2418 F ki A PR B RS %

MFE | FR # £ (m) # % (m) % (m)
(m) (m) | 90& | 708 | 90R | 70% | 9O& | 0B
25 0 504 501 1741 | 1739 82 84
50 50 512 514 1744 | 1734 67 65
75 100 480 490 1745 | 1742 50 55

4.6 AR TLIEHF

A SR P2 Sl e 2 P P R AR R 2 R R R R
BT X AREFER RN T BB B R RS LR B bR
T AW A E TR H % 4p t=(DBI) # 47 ~ #%] ~ 47 (Discriminant regression

model )% % % #7ie §F 4 47 (Logistic regression model) -

4.6.1DBI 4 +7
Ermini & Casagli (2003)#z &) 1 f ko ff ~ B % X RFHH 5 F+ 0

@mﬁ%%ﬁﬁom:m%ﬂgig’ﬂa%a%¢aﬁ~ma£%~w
d

AR 0 5] B4 R el B FN N2 BNA
1.4£% : DBI<2.75; 2.4 ¥ : 2.75<DBI<3.08 ; 3.% £ %_: DBI>3.08
AET TR B R Aok 419 4 4202 4 421 hor % b

¢ RaE BAg
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% 4197 kb S #ciEpes DBl 5 2%

Rpng | D UER ggm | FUE RS
(Mpa) (10°md) (10°m?)
0.25 9 95 4376 65 2.15
0.25 21 85 4143 65 2.13
0.25 33 107 3917 65 2.25
0.3 9 82 3489 65 2.18
0.4 9 60 2554 65 2.18
0.25(37% 25) 33 88 3617 65 2.20
% 420 A5 A1 2. & P RIFEE DBl L E S %
BEM) | ) | @am) | TR RRER o)
(10°m°) (10°m?)
25 0 89 4108 65 2.15
50 50 69 3903 65 2.06
50 75 62 3852 65 2.02
75 100 53 3657 65 1.97
% 421 #5081 152 & P RIFEE DBl 5 % %
BEM) | ERm) | gam | Fud | RAEH o)
(10°md) (10°m?)
25 0 82 3660 65 2.16
50 50 67 3442 65 2.10
50 75 61 3371 65 2.07
75 100 50 3201 65 2.01
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4.6.2 FH A 458 Rt M A4

Dong et al. (2009) = Dong et al. (2011) 4 %|i%:iF # %] 4 472 B & #riw
G SRR I E I - A T SR
D=-2.62log(A)-4.67log(H)+4.57log(W)+2.67log(L)+8.26  (#F%] 4 47)

Ls=-2.22log(A)-3.76log(H)+3.17log(W)+2.85l0g(L)+5.93 (% #7 % i)

e DAS R ko ~HSHE WLRFTE2HELL 5 D>0R=

WFALLART S ¥ LSO Rl X ARFAR L AR o

%

ipfﬁﬂkwﬁﬁﬁﬁ%%ﬁﬁilﬁﬂﬁﬁﬂw’?E%%%

o 422~ % 4233 % A24 o d FH LRGSR 0 iy P2 XK

i‘?..i%

WEBRTL LR EdrFiirt g2 SRl s 2 £ o
% 422 % I S per DoLs3t B %
E 4
Bk BEE Ly | L) | wm) 2 06Am2) D | Ls
(MPa)
0.25 9 95 539 2630 65 1.48 | -0.22
0.25 21 85 532 2603 65 1.67 | -0.07
0.25 33 107 | 524 2602 65 1.18 | -0.47
0.3 9 82 537 2200 65 1.42 | -0.23
0.4 9 60 496 1384 65 1.04 | -0.46
0.25(37# 2%) 33 88 543 1753 65 0.84 | -0.65
o 423 ARGz L RIIFE D LstE B %
FLEM) | #E (M) | HmM) | L(m) | W(m) | AL0°m?) | D Ls
25 0 89 | 518 | 2661 65 1.59 |-0.15
50 50 69 | 519 | 2658 65 2.10 | 0.27
50 75 62 | 512 | 2655 65 2.30 | 0.42
75 100 53 | 495 | 2656 65 2.58 | 0.64
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F 424 A5 1 {82 A RIIFE D LsE B %

FLEM) | F#E (M) [H(@mM) | L(m) | W(m) | AQ0°m?) | D Ls
25 0 82 | 504 | 1741 65 0.88 | -0.64
50 50 67 | 512 | 1744 65 1.31 | -0.28
50 75 61 | 497 | 1748 65 1.47 | -0.16
75 100 50 | 480 | 1745 65 1.83 | 0.12
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