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Optimized dynamic stability analysis of three-dimensional dam
slope considering strain-softening of rockfill

PANG Rui®, YAO Haoyu®, XU Mingyang®, ZHOU Yang®®, XU Bin®®
(a. School of Infrastructure Engineering; b. National Key Laboratory of Coastal and Ocean Engineering, Dalian

University of Technology, Dalian 116024, Liaoning, P. R. China)

Abstract: The stability analysis of high earth-rockfill dam is mostly limited to two-dimensional situation, and
there is no suitable three-dimensional stability analysis method. In addition, the rockfill material of earth-rockfill
dam is prone to strain softening under strong earthquakes, which affects the seismic performance of the dam. It
is necessary to develop a three-dimensional stability analysis method for high dams that can take the softening
effect into account. Firstly, a three-dimensional static and dynamic stability analysis method for high earth-rock
dams is proposed based on the finite element sliding surface stress method combined with the optimized horn-

shaped three-dimensional damage mechanism. Then, the relationship between post-peak strength and post-peak
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shear strain is obtained by processing the triaxial test results of rockfill in order to consider the impact of the

softening effect of the rockfill material. Finally, the developed stability analysis framework is applied to analysis

the static and dynamic stability of three-dimensional high earth-rockfill dam, and is compared with the two-

dimensional case. The results show that the slippage with and without considering the softening effect differ

significantly, and this difference increases as the cumulative slippage increases. Compared with the three-

dimensional stability analysis, the two-dimensional stability analysis based on cumulative slippage tends to

underestimate the seismic stability of the dam slope.

Keywords: high earth-rockfill dam; strain softening; three-dimensional dynamic stability; slip surface stress

method ; Newmark displacement
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Fig.5 A set of triaxial test stress-strain curves of rockfill
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Table 1 Dam material parameters for static analysis
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