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Model testst on deep anti-sliding stability of cemented sand-gravel dam

DING Ze-lin, GAO Yu-peng, ZHANG Hong-yang, WANG Jing, BAN Han-lin
(North China University of Water Resources and Electric Power, Zhengzhou 450046, China)
Abstract: The cemented sand-gravel (CSG) dam is a new type of dam. At present, the academic circles have mainly carried out
the researches on its structural form, stress distribution, and structural strength, but there are few related studies on the
influences of the foundation on the CSG dam. In this study, through the design of geomechanical model tests the general
operation of the CSG dam and the failure state on the complex foundation are simulated. Specifically, the typical dam section of
Shoukoubao Dam and the dam foundation of No. 18 dam site area of Wudu Reservoir are selected for geomechanical model
tests. Using the overload method, the model is tested for damage, and the deep anti-sliding stability of the CSG dam under this
working condition is studied. The results show that the overload safety K, of the model is 6.0, and the CSG dam has good
adaptability to complex foundations. The main reason for the failure of the model is the failure of the structural surface of the
dam foundation to form a slip channel, and finally, the dam body slips and loses stability along the slip channel. The research

results may provide certain technical support and reference for the practical application of CSG dams on complex foundations.
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Table 1 Mechanical parameter values of prototype structures and corresponding model materials
i % (gom’) o iR AR WEIFAEE
Tl TL ! ! ! ! -
! P, P. A ¢, /MPa 1 ¢ /(10°MPa)  E,/GPa  Ew/MPa  up  fim
D’ 2.83 2.81 0.80~1.00 0.80~0.90 1.00~1.20 7.00 5.50~6.50  82.50 0.26 0.25
D2* 2.72 270 0.80~1.00 0.80~0.90 1.00~1.20 7.00 5.50~6.50  70.00 0.28 0.23
D2? 2.71 2.65 0.65 0.45 0.65 3.00 3.00 33.00 0.30 0.30
D'\ D2} 2.75 2.72 0.90 0.90~1.00 0.90 6.33 5.50 55.00 0.22 0.22
Di? 2.75 2.72  1.00~1.20 1.00~1.10 1.00~1.20 7.00 7.00 70.00 0.23 0.23
D! 2.81 2.78 1.00 1.00 1.00 6.67 6.00 60.00 0.24 0.24
f115. f114.
. . . . . . .05~0.1 . A A
0£2. F31 1.65 1.65 0.37 0.02 0.36 0.17 0.05~0.10 0.70 0.40 0.40
JC-B 1.80 1.80 0.40 0.15 0.40 0.10 0.10~0.20 1.50 0.40 0.40
JCc-C 1.65 1.65 0.37 0.02 0.36 0.17 0.05~0.10 0.70 042 042
Ik 2.36 2.26 1.20 1.00 1.20 7.00 4.00 46.02  0.20 0.20
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Fig. 1 Profile of dam body and complex foundation
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Table 2 Similarity ratios between main physical quantities in

preparation of similar materials
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Fig. 2 Typical parameter curves of model materials
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Fig. 4 Layout of measuring points for displacement of model
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Fig. 5 Profile sketch of failure process of model
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Fig. 6 Curves of relative displacement of structural plane of dam

foundation
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Fig. 7 Curves of vertical strain of dam body at measurement points
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Fig. 8 Curves of displacement at downstream side of dam
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