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Fig.1 Grain size distribution of sediment mixes of Guangxiecuo moraine dam
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Tablel Summary of experiments
/ / /mm
( g/cm3) ( g/cm3) Dys Dsy Dss Dy, C,
1.44 1.85 0.29 0.55 1.10 2.21 1.94
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Fig.2  Grain size distribution of sediment mixes used in the experiment °
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Fig.3  Experimental setup
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Table 2 Summary of experiments

SY -1 SY-2  SY-3  SY-4  SY-5  SY-6
A(5.0kg)

/em 0 1 2 3 4 5

SY -7 SY -8 SY-9  SY-10 SY-Il SY-12
B(3.5kg)

/em 0 1 2 3 4 5

SY -13 SY - 14 SY - 15 SY - 16 SY -17 SY - 18
/em 10 9 8 7 6 5

(30 cmx19 em x 1 cm)
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a) wave with bits of sand run-up on slope;
b) waves overtop over the dam; ¢) a graben appears when waves retreat; d) an incision forms; the blue arrow stands for
the water flow; the red circle represents the graben; green line stands for the boundary of the incision
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Fig.4 A sequence of photographs showing the incision of a dam by initiated waves
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Fig.5 Table of lake height of dam and depth in front
of the dam varies in the experiment SY -2
1s

6 JE—

Fig.6 Depth in front of the dam varies in the experiments

ls

Lines represent instant profiles
of the dam every 1 second; the area between 2 lines represents the
degree of incision by waves in the last 1 second; red line represents
the initial profile green line represents the finished

7 SY-1.SY-3.8Y-4.SY-9
Fig.7 A sequence of curves plotting the dam height every 1 seconds
in experiment SY —1.SY -3.SY -4.SY -9

8 J—

Fig. 8 Depth in front of the dam varies in the experiments
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Fig. 10
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Fig.9 Outflow hydrographs in the experiments SY —1.SY -3.SY —4.8Y -9
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An Experiment of the Effects of Waves on Glacial Lake
Outburst Induced by Waves Overtopping

HUANG Jinhui' > LIU Jiankang' > CHENG Zunlan' ZHANG Xiaogang
LIU Daxiang' > ZHAO Xin'?

(1 Key Lab of Mountain Hazards and Surface Processes Institute of Mountain Hazards and Environment
Chinese Academy of Sciences Chengdu 610041 China; 2 University of Chinese Academy of Sciences Beijing 100049  China)

Abstract: As a result of recent climate warming GLOFs become more frequently. More and more researchers focus
on the mechanism of GLOFs and find most of GLOFs are initiated by waves from ice avalanches that collapse into
lakes. Under laboratory conditions this paper studies the development and characteristics of dam failure caused by
waves and focuses upon the effects of the different scales of waves on dam failure. Conclusions as followed: 1.
Waves overtopping and erosion result in dam failure and the breach gradually forms in the wake of the initial wave
and the following waves. With the interaction of incision lateral erosion and retrogressive erosion the erosion rate
increases and peak discharge emerges. 2. The lager the waves the more the initial wave erodes dam crest the
higher the dam erosion rate the thinner the instant profiles of dam every 1 second. Due to the higher rate of lateral
erosion on the condition of static water level the breach is wider than the dynamic one. 3. Under the condition of
static water level the first wave overtopping forms the initial discharge (), and the larger the waves the larger the
initial discharge Q,. Peak discharge @ appears at the beginning of the dam failure @, forms earlier when the

waves are larger.

Key words: waves overtopping; glacial lake; GLOF; laboratory experiment



