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A PRELIMINARY STUDY BASED ON HYDRAULIC
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[ Abstract)] Due to the influence of climate change, sediment-related disaster events
may develop into compound disasters, such as large-scale landslides caused by
earthquakes and typhoon events lead to sediment moving into the riverbed and forming a

landslide dam. Once the landslide dam is broken, lots of sediment combined with flood
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may rush to downstream and will seriously jeopardize the safety of downstream residents
and endanger protected targets. To estimate the safety of protected targets downstream
after landslide dam breaking, this study used the HEC-RAS numerical model to simulate
the peak discharge after landslide dam failure. According to investigation report and
digital elevation model, the landslide dam and stream numerical model of the Xiao Ban
Tain slope failure at Lugu County were established. We designed two sizes of dam
according to the site investigation and the maximum estimated height with top dam height
of 7 m and 17 m, respectively. Simulating and comparing discharges, flow depth and
influential area by one-dimensional and two-dimensional models for five different dam
breach durations. Results indicated that two models have different ways to identify the
position of dam failures and lead to differences of simulated discharges and water depths
between those two dimensions. Through the new inspection function, it will be able to
quickly assess the scope of impact of the landslide dam break. After comparing with two
different dimensional models, one-dimensional model provides simple simulation and
interpolation results that saving the time for calculation in the preliminary risk assessment.
In the two-dimensional model, it can overcome more complex terrain and have better
results in flood simulation. In the future, the simulation process will assist with risk
assessment of landslide dam breaking disaster.

[ Key words ] Landslide dammed lake, HEC-RAS model, Overtopping failure,
Hydrodynamic model.
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Fig.1 Riverbed variation before and after the Xiao Ban Tain landslide dam
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Fig.4 The input interface of landslide dam breaking conditions for the HEC-RAS model

FyRat—4E S " e EIE R H AV BOR ELER - RIS A S RS TR
PN RGT  HiR Tm GRIOEL 17Tm (B KA REE D) WSS F5 - e &
S AR - A HUEE SRy - (B HE R ESE - ATECE
3579 ~ S g~ 10 S ~ 30 S3$E ~ 60 Sy T fE A FURISIERF IR S - BRE TR
NEAEZ R s KB KEER 2 8 e e 2 S U B E] - FETE
— e MR R AT TR > T B AR IR R 2 R A4 R A T T
REUER - ETA 20 [E1E5 -

IR AL B PG e B & /KA » F DA A T TR I Biss
TTTHE ZE S S SR 33 AR AR RN B Il 5 - 1R/DRESHUS SE 52
EWERL > ATAZER R VTS BEE - SHE A RERY SEE B - AT Easie
(AT RERFER SRR T ) AEARACE S A B RS F Y A — (P E LR
R E T A AR > AT O SRS -



I~ &R R
(NBBZFE ~ KOLFERR

IR R AGRE DL A RO - BB LB B S = BT, 2R 5
> BT R RS SR R PRI » AR 22005 R i TR RN R T 25 A [ Ay 2 R 4
IRERIFEIRARANT » A4 > B RS Re  Tm S8 17m 5 > WA — B
wai R AR TARIR 2 BP - OB LB AL RIS Es th e 5 Fror - B8
B R R = PR = G T AR (E AT S > H P e w15 5
17m AT =53 8 PR - SRR Ry 220m®fs - BEAN4T 3.5 YA R
HERpUEERE > Tm Sis ki EEE 100 m¥/s (Y5 Fy 3 S RAEIBALERT - i
17m B bIES By 10 4388 DAAHEIERT - SRR 8 KHY 100m®fs » 3If (545
BRI EFEE SR -

250
—e— 1D7m3%H
(,P v 1D7TM5%
200 Il ——-#—— 1D7ml0%
Al — =O>— - 1D7m30%
l| — —A& —  1D7m60%
' ——0— — 1D17Tm3%
5150 ! ———— 1D17m5§jt\
3 ——<—— 1D17m10%
(m’/s) ™ 1D17m30%
——=<-—— 1D17m60%
100 A
50 (XM
0 T T T T T T

6/3 23:00:60 ' 6/'3 23:20:(')0 ' 6/'3 23:40:(')0 ' 6/'4 OO:OO:(')O 6/4 00:20:00
Ik ]
B 5 —4ERETR IR TR FR M E G

Fig.5 Discharge hydrographs of different dam breach durations scenarios in 1D model
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scenarios in 1D model
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Fig.10 Assessing the scope of influence of landslide dam breaking in satellite imagery
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