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Nonlinear dilatancy model for coar se-grained soils

CHEN Zhan-lin', JJANG Jing-shan™ **, DING Hong-shun®, ZUO Yong-zhen'
(1. Key Laboratory of Geotechnical Mechanics and Engineering of Ministry of Water Resources, Yangtze River Scientific Research

Ingtitute, Wuhan 430010, Chinga; 2. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai
University, Nanjing 210098, China; 3. Geotechnical Research Ingtitute, Hohai University, Nanjing 210098, China)

Abstract: Coarse-grained soils exhibit evident dilatancy, and they do not obey the Hook’s law. Eleven groups of triaxid tests
on eight kinds of particle materias are conducted. In order to separate the observed volumetric strain, the volumetric strain is
viewed as two parts induced respectively by spherica stress and deviatoric stress, and the elastic Poisson’s ratio is assumed as
constant. The axial strain and volumetric strain caused by the shear stress are assumed to obey the Rowe dilatancy law. The
analysis shows that the parameter K; isin good agreement with the normalization for any particle materids, which means the
parameter K; is approximately constant. The relationship between stress state and three parameters including volumetric strain
modulus K, dilatancy modulus K, shear modulus G is egtablished on the basis of the Duncan-Chang’s model and Rowe
dilatancy law. A new nonlinear dilatancy model isinitidly proposed, and it can be seen as an improved Duncan-Chang’s model.
The proposed model can well depict the processes of volumetric strains for different particle materias, and it is a smple and
practical nonlinear dilatancy model with clear physical concept.

Key words: stress-strain relationship; dilatancy; Duncan-Chang’s model; Rowe dilatancy law; coarse-grained soils; earth and
rockfill dam
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Fig. 3 Fitting results of several particle materials
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