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Deformation behaviors of sandy subgrade soil under traffic load-induced
stress path
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Civil Engineering College, Wenzhou University, Wenzhou 325035, China)
Abstract: Under traffic load, the magnitude of deviatoric stress of subgrade soil varies periodically, and the principal stress axis
rotates continually. In order to study the drained deformation behaviors characteristics of subgrade soil due to traffic
load-induced stress path, a series of apple-shaped dynamic cyclic stress path tests and conventional dynamic stress path tests are
conducted on Kj-consolidated saturated sand using the dynamic hollow cylinder apparatus. Comparisons between the results
under the two different stress paths indicate that the continuous rotation of the principal stress axis will accelerate the
accumulation of the vertical permanent strains and aggravate the degradation of the resilient modulus. And with the increasing

of CSR, the discrepancies in the deformation behaviors under different stress paths become more apparent. Finally, a modified

formula for the resilient modulus is proposed to evaluate the principal stress rotation effects based on the Uzan model.
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Fig. 1 Stress state in hollow cylinder torsional shear
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EY ) /kPa /kPa SR 1
101 42 0 0.21 0
NP % 102 66 0 0.33 0
2l 103 78 0 0.39 0
104 102 0 0.51 0
201 42 7 0.21 1/6
202 42 14 0.21 1/3
203 66 11 0.33 1/6
WP & 204 66 22 0.33 1/3
%) 205 78 13 0.39 1/6
206 78 26 0.39 1/3
207 102 17 0.51 1/6

208 102 34 0.51 1/3
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Fig. 5 Typical vertical strains developed in a single cycle
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