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Model of Estimating Bulging Deformation of Expansive Soil Subgrade

BIAN Jia-min, CAI Xiao-fei
(School of Road, Bridge, Port and Navigation Engineering, Nanjing Vocational Institute of

Transport Technology, Nanjing 211188, China)

Abstract :In the aim of providing reference for the design and construction of expansive soil fill in subgrade, the

calculation method for the bulging deformation of expansive soil was analyzed. First of all, one-dimensional linear

expansive ratio test on weak expansive soil of different initial dry density under varying overburden pressure was

conducted, and the law of moisture equilibrium of expansive soil fill in subgrade was expounded. With reference to

the results of one-dimensional linear expansive ratio obtained by other scholars, the concepts of relative overburden

pressure and relative deformation were put forward. Test results unveiled that the relative linear expansive deforma-

tion was in a power exponential relation with relative overburden pressure. In addition, the wet expansive deforma-

tion model was established and a practical calculation method for bulging deformation of expansive soil fill in sub-

grade was proposed to solve the coupling problem of three factors for the linear expansive ratio of expansive soil.
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Fig.1 Typical curve of linear expansive ratio

against time
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Fig.2 Linear expansive ratio of expansive soil with

varied dry density
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Fig.3 Relationship between relative pressure and
relative linear expansive ratio
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Fig.4 Relationship between relative pressure and
relative linear expansive ratio
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and water content
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Fig.6 Relationship between linear expansive ratio and

humidity increasing ratio
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