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Modeling Study on Influence of Foundation Stress on Shear
Wave Velocity of Subgrade Soil
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(School of Airport, Civil Aviation University of China, Tianjin,300300,China)

Abstract ; The foundation shear wave velocity is directly related to the soil compactness, and is adopted to
evaluate the pavement subgrade compaction quality generally. The dry density and water content are
considered in the existing test model of shear wave velocity while foundation stress is not considered,
which causes amount of errors in soil mechanical property testing under the condition of high depth and
large stress using shear wave velocity. In this paper, test apparatus of foundation stress and shear wave
velocity is designed,and change features of shear wave velocity under conditions of stress spreading and
stress lossing among soil particles are studied by testing shear wave velocity of clay and sandy soil with
changing stress. The correlation model of foundation stress and shear wave velocity based on stress dif-
fusion is built. The model calculating consequence and field testing data are contrastively analyzed, and
the effectiveness of model is confirmed. The results show that the shear wave velocity of foundation in-
creases with the increasing of soil stress, the velocity decreases with the increasing thickness of test soil
layer in condition of identical stress, and the soil shear wave velocity is significantly affected by founda-
tion stress.
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Fig. 1 Stress diffusion and stress loss in soil
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Fig. 2 Stress distribution in soil
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Fig.3 Stress-shear wave velocity test design
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Fig. 4 Correlation of stress and shear wave velocity
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Fig. 5 Design of test instrument
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Fig. 7 Overall stress-shear wave velocity curve in sandy soil
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Fig. 8 Overall stress-shear wave velocity curve in clay
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Fig. 9 Curve of stress-shear wave velocity in sandy soil
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Fig. 10 Curve of stress-shear wave velocity in clay
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