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Fig.2 Geology map for the study area
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Tab.1  Distribution of the monthly runoff in typical years for
Niulanjiang River at dam section (m®/s)
Month Dry year Normal year Wet year A .
6 194.5 7.3 149.7 Fig.4 Criterion of the stability for Hongshiyan dammed lake
7 138.2 102.0 540.5
8 104.9 297.4 333.7 . 1933 —10 =09
9 111.5 368.0 374.7 ( 188 km )
10 81.8 164.0 389.9 10 200 m’ /s 459
11 72.1 114.4 163.0 m/s 22 B
12 69.2 80.3 110.6
1 47.2 72.5 85.3 7=l 1/3
2 37.8 52.5 73.8 1/2
3 34.1 46.0 61.0 0, b Froehlich
4 32.9 40.4 54.3
5 34.3 59.0 111.5 b=15V2p"" (2)
80.0 130.6 201.2 vV, (10" m*); h
(m) 2,
Q,~(1.3~1.5) x10* m"/s
( 1/3 ) Q,~(2.2~2.8) x10*
m’/s( 1/2 ) 500 a
2.2.3
L( m)
. 0u=y +W - (3)
Fig.3 Sequential path model of geomorphic processes and hazards Q, Vil
associated with the formation and failure of Hongshiyan dam QpL ( m’/
s); W (m’); L
2.2.2 (m); V.. (
3.0~5.0 m/s 2.0~3.0
m/s 1.0~2.0 m/s) ; K (
o 1.1~1.5 1.0 0.8~0.9) .

VoK =

max
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Tab.2 Estimated peak discharge of Hongshiyan dammed lake in different breach mode
b/m /(m*/s)
Failure type Calculation method Breach width b6/m Peak discharge/( m®/s)
1/3 Froehlich 'S Q, =0. 60TWO SR =13 851
84.2 8 in
h=32m 16 0, :Eb@h» =14 133
1/2 Froehlich 22 900
90.9
h=48 m 28 043
W (m®);h (m);b (m) o
5.0, 4 1174.53 m (1120 m) 54 m
(3) 4.84x100m’;8 6 1176.42 m
5. 5.60 x 10" m’ 4.4 km
5 2.85 km’, 8
Al ) ( ) Al A 8
o 104.9 m’/5.297.4 m’/s  333.7 m’/s
>10 000 m’/s 29d.10d  9d.
>500 a (5980 m*/s)
0 3.2
( )
1.
)
18 .
@
217 .
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217 ( 8 4 ) ( 8
5 ) B8 10
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Fig.5 Calculation of outburst flood in the downstream °
for Hongshiyan dammed lake @
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Trend of in Xiaogangjian Gully in Mianzhu County Wenchuan

Assessment of Dam Failure and Secondary Hazards for Hongshiyan
Dammed Lake Caused by Ludian Earthquake in Niulanjiang River

LIU Jiankang' > CHENG Zunlan® SHE Tao' *
(1. Institute of Exploration Technology CAGS Chengdu 611734 China;
2. Technical Center for Geological Hazard Prevention and Control CGS Chengdu 611734  China;
3. Key Lab of Mountain Hazards and Surface Processes Institute of Mountain Hazards and Environment

Chinese Academy of Sciences Chengdu 610041 China)

Abstract: Hongshiyan is a huge dammed lake induced by Ludian Earthquake on August 3 2014 and formed by a
large landslide blocking the Niulanjiang River. Hongshiyan dam is about 96m in height and 1 200 x 10* m’ in vol—
ume with a capacity of 2.6 x 10° m’ in the reservoir. This article reveals the forming conditions of Hongshiyan dam
in topography geology and water source analyses the potential chain effects impacted on the nearby area and as—
sesses the risk of dam break. Hongshiyan dam is distinguished as a high level of failure risk by using a method of
Dimensionless Blockage Index and outburst floods under different breach mode are estimated. By calculating the
peak discharge are 0, ~(1.3 ~1.5) x10* m*/s in 1/3 height of dam and Q,~(2.2 ~2.8) x10* m’/s in 1/2
height which are much larger than the 500 — year flood in section. Finally risk management for Hongshiyan
dammed lake is summarized and analyzed problems of the stability of Hongshiyan dam and banks aside the lake

and the ecological destruction of fish are proposed.

Key words: Ludian Earthquake; Hongshiyan dammed lake; Niulanjiang River; dam break; risk management



