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Prediction model of resilient modulus for unsaturated clay soils considering
the effect of matric suction

QIAN Jin-song, Ll Jia-yang, ZHOU Ding, LING Jian-ming
(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China)

Abstract: The resilient modulus (MRr) used for characterization of subgrade elastic support performance is an important parameter
significantly affected by matric suction after traffic opening. To investigate the correlation between resilient modulus and matric
suction, soil-water characteristic curve (SWCC) and repeated load triaxial (RLT) tests for three kinds of compacted clay soils were
conducted, and then the prediction model of resilient modulus considering the effect of matric suction was proposed based on
effective stress theory of unsaturated soils. Test results show that the resilient modulus has a good non-linear relationship with matric
suction, which can be presented by an exponential function. When the gravimetric moisture content increases from 4% below
optimum water content (OMC) to 4% above OMC, Mr decreases by 29.1%-39.0% resulting from reduction of matric suction. Within
the transition zone at SWCC, the prediction model with effective stress factor related to the degree of saturation can explain the
contribution of matric suction to resilient modulus, and the model has higher predicting accuracy compared with the models with
effective stress factor dependent on residual water content or air-entry value. With the same degree of saturation, the contribution of
matric suction to effective stress is less significant with higher clay particle content and plastic index.
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Fig.1 Soil-water characteristic curves
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Fig.2 Curves of matric suction vs. resilient modulus
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Table 3 Regression analysis results for prediction models
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Fig.3 Comparison of measured Mr and predicted Mr
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