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Effect of Wave Surface Elevation in Cushion Pool on the Slope Lining Safety
Under Adverse Operating Condition
LIANG Chao, LIAN Jijian, MA Bin *, LIANG Shuai
(State Key Lab. of Hydraulic Eng. Simulation and Safety, Tianjin Univ.,Tianjin 300350,China)
Abstract: Recently,as the structure damage of slope lining occurred,experimental investigation on the difference between the mean pressures and
the fluctuating pressures on the back and front sides of slope lining plate is carried out based on the Wudongde Hydroelastic model. The most ad-
verse operating condition is simulated when the water stop and drainage facilities partially and totally invalid,respectively.Results showed that
both the seepage pressure and the instantaneous fluctuating pressure contribute to the uplift force which causes the damage of the slope lining
plate.The seepage pressure induced by the water level was different between the back and front side of slope lining plate,and it was mainly af-
fected by the wave surface elevation in cushion pools. Therefore,we studied the space and probability distribution of the wave surface
elevation.Experimental results showed that the wave elevations near the water entry were higher than those near the slope protection with similar
reference number as the water entry.Moreover,as the reference number increased (or decreased) from the water entry,the water elevation gradu-
ally decreased (or increased).Inspired by the studies of ocean wave statistics,Gram-Charlier series distribution was adopted to describe the probab-
ility density distribution of the wave surface elevation.According to the data fitting,Gram-Charlier series distribution was more consistent with the

actual situation than Normal distribution.It was considered that the fluctuating pressures acting on the front and back sides of the slope lining plate
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obey the normal distribution.Both the stochastic process in which the random variables obey Gram-Charlier series distribution and two mutually

independent Gaussian stochastic processes contributed to the destruction of slope lining plate. Comprehensively considering the load characterist-

ics and the failure mechanism,the applicability and the probable error for the traditional safety monitoring index of cushion pool were analyzed.

Key words: slope lining plate;failure mechanism;wave surface elevation in cushion pool;Gram-Charlier series distribution;safety monitoring index
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Fig.3 Relationship between the pressure on the plate and
the wave surface elevation (case 1)
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Fig.5 Failure mechanism of the slope lining plate
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