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N /kPa 10 20 30 40 90 110
) ) 3.84e-6 1.60e-4 1.41e-3 6.63e-3 0.52  1.53
5 ) ) 4.03e-6 1.68e-4 1.48e-3 6.96e-3 0.54  1.60
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6 7 30.7 1.96 0.15 0.65 0.20 0.18 0.0
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EL-Centro EL-Centro
EM CM RM EM CM EM CM CM EM CM EM CM
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Semi-empirical formulafor evaluating the residual strain of cohesive soilsunder irregular
earthquake loading

YUAN Xiao-ming*, MENG Shang-jiu*?, SUN Rui'
(1. Institute of Engineering Machanics, Harbin 150080, China; 2. Hohai University, Nanjing 210098, China)

Abstract: A new semi-empirical formulafor evaluating the residual strain of cohesive soils under random
earthquake loading is derived by using incremental method and establishing the incremental model. Instead of
transforming the irregular seismic loads into the uniform sinusoidal 1oads with the certain cyclic number, the new
formula can attain the real process of the residual strain of soils by directly calculating the irregular dynamic stress.
First, the frequency characteristics of the input seismic waves are neglected and the input waves are filtered to
form a series of cyclic load with different amplitude. Then, the residual strain is calculated by using the
incremental method of the cycle-by-cycle accumulation. For each cyclic dynamic stress, the incremental strainis
obtained in terms of the first partial derivative of the known formulafor the uniform load with respects to the
cyclic number. Also, the dominant effect of the compression stress on the increasing of the residual strainis
considered in the formulation of the model. The validity of the formulais verified by the model tests.

Key words: irregular earthquake loading; residual strain in soil; semi-empirical formula; dynamic triaxial test



