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Fig. 1 Flow chart for risk assessment of landslide-induced

impulse wave near town in reservoir area
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Fig. 3 The global scene of Longmenzhai potential rockfall
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Fig. 4 Section map of Longmenzhai potential rockfall
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Fig. 7 Velocity diagram of collapse debris movement
of Longmenzhai rockfall
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(a)—The spot entering water in the working condition of 175 m
water level; (b)—the spot entering water in the working condition of

145 m water level

HEER/NT 50 m/s. [A) I, 3B AF AR LR OK L Xl
S RRAR A TS L 38 88 . T LG 7 A 1 e JE b A
FEAH A U 58 I A5 19 e K o B2 B A B PE R m]
HETE.

F 25T T WA TOCF AR L B A T
KAV ) B R TC TR Ry . X 20 B T S A Sk
LT KT 5 KL 8 304 A HoAth 5 Sk 3 4 T
KT N B g5 3k Ah  H At % Sk B R IE B TR
FARR T 1 m, AR L EL 3O R 20 TR K
K K S A Sk I R RTEHEIR & 1. 9~6. 2 m; KL
TF 4 km (9 3% 58 57 W B0 IR KK X L8 R Sk B A
KNEIE IR =~ 1~2 m(Huang Bolin et al. , 2015),

E R e T HESE A R A B0 Y TR S I
Fr30 oy o IR IRT 2 m B E 3 S B s R XL R
FITE 1. 5~2 m Z [ B 307 38 4] 23 AR v 8 B XL TR
FE 1~1. 5 m 2 [a] B {038 4] g v FE I IX L IR iR 7E 0. 5
~1 m Z (8] {1 E & A B X R IR T 0.5 m
AR T8 R IR A B DX X 2 AN TR0 TR A N I
AR BEBEAT T e Rtk X & (&1 8) .

TR i » RIS IR

P8 I8 fi o A T 7 3 TR A I B 7 X 1A

Fig. 8 Zoning hazard map of potential impulse

wave generated by Longmenzhai rockfall
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Table 2 Statistical table of characteristic values of impulse wave in each scene at wharfs in Wushan County
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175 11. 6 15.2 3.8 1.1 1.1 1.0 0.7
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Abstract

The strong disturbance caused by human engineering and the impoundment of reservoir leads to risk of
landslide and impulse wave generation in most of the reservoir towns in the high susceptibility geo-disaster
areas. There is historical documentation of tragedies caused by these disasters. In this paper, six steps for
risk assessment of landslide-induced impulse wave near cities and towns in mountainous reservoirs,
including investigations on potential tsunami sources, deformation and research failures, impulse wave
hazard analysis, vulnerability investigation, risk assessment and risk mitigation countermeasures analysis,
are constructed. Taking Wushan County in the Three Gorges Reservoir area as an example, the
Longmenzhai rockfall nearest to the county was selected for technical demonstration. The volume of this
columnar dangerous rock mass is about 30.4 X 10" m®, which is in the state of under-stable and basic
stability. The analysis of particle fluid coupled numerical model shows that a maximum impulse wave of
about 17. 9 m and 11. 6 m will be generated by collapse of this dangerous rock body under water level of
145 m and 175 m, respectively. The dense wharf ships and frequent tourist ships are mainly risk receptors
in the Wushan County. The probability of exposure of tourist ships to waves is 3.4 X 10 '/a, which
exceeds the acceptable risk limit. The potential direct economic loss of Tourist Wharf and Gucheng Whar{
caused by the impulse waves is large (more than 2 million RMB), and the pontoon personnel of each major
wharf in the county has a high-extremely high risk. In view of the current case, four specific mitigation
schemes are discussed. Relevant research can provide technical support and reference for geo-disaster

prevention and mitigation of reservoir towns in mountainous are as around the world.

Key words: mountainous town; landslide-induced impulse wave; risk assessment; Longmenzhai

rockfall; Three Gorges Reservoir area



