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Model for dynamic residual strain behavior of rockfill materials

CHI Shi-chun, LU Xiao-long, JIA Yu-feng
(School of Hydraulic Engneering, Dalian University of Technology, Dalian 116024, China)

Abstract: According to the collected dynamic test results of rockfill materials from many earth-rock dams in China, the
dynamic residual strain characteristics of these soils are studied. The differences among the primary residual strain models by
Shen Zhujiang, Zou Degao, Ling Hua, Zhu Sheng and Zhao Jianming as well as their limitations are analyzed. After that, a new
model for residual strain of rockfill materials is proposed based on some collected test results. In this model, the residual shear
strain and residual volumetric strain are a function of confining pressure and dynamic cyclic stress, while the residual shear
strain is also affected by the static shear stress level. By analyzing the results, it is found that the simulated residual strain curves
by the proposed model agree well with the test results under the same stress condition.
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Table 2 Fitting slopes of residual volumetric strain
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400 0.610 0.991
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Fig. 3 Relationship between slope of fitting curve and confining
pressure
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Table 6 Fitting slopes of residual shear strain
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Fig. 8 Relationship between slope of fitting curve and confining
pressure
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Table 7 Residual shear strain parameters of rock-fill materials

AR N G s n
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Fig. 9 Fitting results for experimental data of Reference 6 by
proposed model
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Table 8 Residual shear strain parameters of rockfill materials

AR N G s n
12 0.187 -0.302 0.18
20 0.209 -0.282 0.17

30 0.271 -0.296 0.15
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Table 9 Residual shear strain parameters of sandy gravel
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Fig. 10 Fitting results for experimental data of Reference 10 by
proposed model
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