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(a) Grain rearrangement when the volumetric strain equals 0

Duncan-Chang model
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Table 1 Soil parameter

Unit weighty ~ Cohesion Frictional angle Elasticity Poissons
Stratum  Depthm ]
(kN-m~3) c/kPa ® modulugMPa ratio
silty clay 0~2 18.5 12 18 34 0.29
mucky clay 24 17.0 13 12 90 0.46
clay >4 17.5 15 14.5 32 0.42
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RESEARCH OF CONSTITUTIVE RELATION CORRECTION OF GEOTECHNICAL
MATERIALS AND THEORETICAL SOLUTION DUE TO PILE-SOIL INTERACTION D

Gao Zikuri?  Shi Jianyond
*(Civil Engineering Department of Putian UniversityPutian351100 Ching)
(Geotechnical Research Institute of Hohai Universityanjing210098 Ching)

aonan. The Principles of Geotechnical Plastic Mechanics. Beijing:
China Architecture and Building Press, 2002. 180-183 (in Chinese))

Abstract The size of modulus is directly related to the value of pre-consolidation pressure and the additional volume
strain due to pile-soil interaction for geotechnical materials. First, the paper analyzes the main factors of constitutive
models for the materials, considering its changes with depth and volumetric strain. Tensile modulus in Duncan-Chang
constitutive model is revised based on the above analysis. Then, the mechanical model due to pile-soil interaction i
established considering théfect of the displacement boundary of the interaction and the above-mentioned non-linearity

of the materials. The theoretical solutions of soil displacement, strain and stress, are obtained based on the variatio
principle. Finally, comparisons are made to prove the reasonability of the results, using the classical CEM results and the

passive soil pressure theory.

Key words pile-soil interaction geotechnical materialsconstitutive relation correctionsolution based on variation
principle

Received 4 January 2013evised 15 May 2013.

1) The project was supported by the Foundation of Fujian Province Science and Technfilogy(2ZD13H0040) and Educatiorffide (JA12295) and
Postdoctoral Fellowship of Hohai University (2016-411096).

2) Gao Zikun associate professor, research interests: 3-D expansion or contraction due to pile-soil interaction and tunnel excavation.
E-mail: gaozikun205@126.com



