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Preliminary Study on Similarity Criteria of the Flume Experiment on

the Breach Process of the Landslide Dams by Overtopping
YANG Yang'?* ,CAO Shuyou®
(1.Key Lab. of Eng. Sediment,Tianjin Research Inst. for Water Transport Eng. of Ministry of Transport, Tianjin 300456 ,China;
2. State Key Lab. of Hydraulics and Mountain River Eng. ,College of Water Resource & Hydropower,Sichuan Univ. ,Chengdu 610065 ,China)

Abstract: The overtopping of the landslide dams was studied by means of theoretical analysis and flume tests. The factors that impact

the dam breach were discussed and the fundamental procedure of the dam breach development by overtopping was stated. A new con-

cept “flow depth” d as well as the criterion dy/Dy, was carried out to establish the scales for the flume model. Based on the similarity

criterion derived,a series of flume experiments were conducted. The experimental result showed a general agreement with the prototype

data which on some degree identifies the rationality of definition of the criterion in the present study. The results could be applied as ref-

erence for the subsequent relevant researches.
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Fig.1 Sketch of the development of the dam breach
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Procedure of the water-sediment interaction

during the breach process
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Fig.4 Layout of the experimental setup
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Tab.1 Parameters of the typical landslide dams in different breach stages
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Fig.6 Grain size distribution of the sediment for experi-

ments
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Tab.3 Experimental operation arrangements and relevant parameters
T Qy/(L+s')  Dsg/mm  Dgy/mm o, p./ (kg -m™) bo/(°) P, L,/m S, Sq
1 0.60 2.85 6.7 2.63 2 650 35.6 0.39 0.2 1:1.5 1:2.5
2 0.60 2.85 6.7 2.63 2 650 35.6 0.39 0.3 1:1.5 1:2.5
3 0.60 2.85 6.7 2.63 2 650 35.6 0.39 0.4 1:1.5 1:2.5
4 0.60 2.85 6.7 2.63 2 650 35.6 0.39 0.5 1:1.5 1:2.5
5 0.90 2.85 6.7 2.63 2 650 35.6 0.39 0.6 1:2.0 1:2.5
6 0.98 2.85 6.7 2.63 2 650 35.6 0.39 0.5 1:2.0 1:2.5
7 1.03 2.85 6.7 2.63 2 650 35.6 0.39 0.6 1:2.0 1:2.5
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Tab.4 Summary of the parameters from experiments

and typical prototypes at the flood peak mo-

ment
R Sy R R d: Dy
FEE/m (m®-s7')  Dgy/mm
BRI 140 256 500 900 15.25
NGkl 80 243 000 800 14.72
T4 1 0.25 0.006 7 6.7 14.00
T2 0.23 0. 005 4 6.7 12.80
T3 0.22 0.004 5 6.7 11.74
T4 0.22 0.004 4 6.7 11.59
THS 0.20 0.004 3 6.7 12.19
T4 6 0.19 0.005 7 6.7 15.10
T8 7 0.19 0.004 8 6.7 13.36
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