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Large scale model tests on scour failure of gravelly soil bank slope
in northern area of Xinjiang and its failure mechanism
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China; 3. College of Water Resource & Hydropower, Sichuan University, Chengdu 610065)

Abstract: The gravelly soil widespread in norther area of Xinjiang is chosen to reconstruct bank slope. Large scale model tests

on hydraulic scour of gravelly soil bank slope are carried out. A new observation method, three-dimensional laser scanning

technique, is introduced to observe erosion damage of the bank slope. Based on the results of 3D laser scanning and traditional

measurement methods, according to the failure characteristics at different stages, the failure of the bank slope is divided into

three stages, namely scour damage stage, local instability stage and overall instability stage. The instability process of

deformation and the failure mode of the gravelly soil bank slope are determined. Based on the test results, the formulae for

calculating the stability and predicting the local buckling failure height are derived. Through this study, the relation between the

scour damage phase and the local buckling stage is established, and the failure mechanism of typical gravelly soil bank slope is

deeply revealed.
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Fig. 1 Layout of large scale model tests
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Fig. 2 Diagram of typical section of large scale model tests
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Fig. 3 The forebay diagram of large scale model test
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Table 1 Deformations of bank slope under constant flow erosion

by total station measurement
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E1H 1.6l 0.58 0.61 1.85 10
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Fig. 4 Relation between channel section and erosion time (after

third erosion test)
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Table 2 Deformations of bank slope under variable flow erosion by 3D laser scanner measurement
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S

1 0.86 0.19 0.32 1.20 3 0.36 0.33 0.71 0.69
2 1.07 0.25 0.33 1.35 3 0.28 0.46 0.78 0.74
3 1.15 0.32 0.40 1.50 3 0.23 0.56 0.81 0.79
4 1.32 0.40 0.50 1.60 5 0.30 0.55 0.84 0.85
5 1.44 0.40 0.60 1.70 8 0.42 0.54 0.98 0.96
6 1.49 0.60 0.72 1.85 12 0.40 0.57 1.00 0.97

B0 5 RIS R 6 46 T LT 1A e
Az o BJE 1 MPRIZEHR A GIE R LA 5, Eilk T L
BELVLHA E AL B DL IR TERE . RE B R R R
PR AT AL HERUA B v A ) B R 2B, GeoMagic 115
Az I FFASRERIBRIZ —E8 70, T LA R DR i P 5 2

ANTE, FEFEWE 6. HIEl 6 nlkl
H=h+A . (1)
WHEHEER LK 2 F GeoMagic THEFiHEE—

5 ZHEREARICNERE /»’:LJ_/EPEUTEW*%/@ EE
Fig. 5 Chromatomap of deformations of bank slope under variable
flow erosion by 3D laser scanner measurement
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Fig. 7 Longitudinal failure process of bank slope
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Fig. 8 Schematic diagram of horizontal failures at three stages of
bank slope
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