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Discussion on laboratory test simulation of principal stress axes
rotation induced by traffic loading

WANG Chang-jing"?, WEN Ri-kun’, CHEN Yun-min'

(1. Institute of Geotechnical Engineering, Zhejiang University, Hangzhou 310027, China; 2. City College, Zhejiang University, Hangzhou 310015, China)

Abstract: In order to study the effect of principal stress axes rotation induced by traffic loading on cyclic properties of soft clay in
tests, one moving load and one train load are taken as examples to analyze the characteristics of principal stress axes rotation. On the
base of loading properties of hollow cylinder apparatus, loading method to simulating the principal stress axes rotation in laboratory
tests is given. The vertical dynamics stress can be simplified as sine wave with static deviator stress; and dynamic shear stress can be
simplified as a sine wave. The phase difference between the two waves is n/2 . In order to simulate the character of principal stress
difference changing continuously induced by traffic loading, the amplitudes of vertical stress and shear stress should be different. It is
found that the angle of the maximum principal stress is between —n/2 and —=/4 or between n/4 and n/2 when vertical stress
without stress reversal is exerted.
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Fig.2 Stresses of soil elements under load moving line
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Fig.4 Train model (unit: mm)

B 6 ZAER S BB, — MR
TN TSR . ATELE Y, A KN )
KA 2.1 IR RN S R AL HE
HI T AN AT B AR BB, AR N HIE 2 Rl B
A ).

B 5 FIEMEIER T HUEFLIE T LTI T
Fig.5 Stresses of soil elements under load moving line
induced by train
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