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Abstract: Wetting deformation is part of the main post-completion deformation of earth-rock dams, which has important
influences on the stress deformation behavior of dam body and the safety of dam body for the initial impoundment. Based on
the previous research results of wetting deformation characteristics, the proposed wetting deformation model and further
comprehensive analysis of a large number of wetting test results, the relationship between wetting strains and their variation
rules are summarized and improved, and the elastic and plastic mechanical parameters representing this characteristic are
deduced. Under the framework of the nonlinear elasticity theory, a new formula for calculating the Poisson's ratio of wetting is
proposed, and the close relationship among the wetting Poisson's ratio, the average effective stress p and the generalized
shear stress ¢ is established. In the framework of the plasticity theory, an accurate wetting dilatancy equation is proposed. It
is found that the correlation coefficient between the calculated results of the Poisson's ratio and the dilatancy ratio proposed in
this study and the test data is above 0.95. Therefore, the proposed methods for the wetting Poisson's ratio and the wetting
dilatancy ratio are generally applicable, accurate and reliable, and the research results can provide important reference and
support for the study of the wetting deformation characteristics of rockfill and the elastic or plastic simulation of the wetting

deformation of rockfill dams.
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Fig. 2 Test data of Guanyinyan rockfill
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Fig. 3 Relationship between wetting Poisson's ratio and stress ratio
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Table 1 Correlation between calculated Poisson's ratio and

experimental data before and after correction

RIEHIE BIERTI R BIERT R
kA 0.8475 0.9614
J7 4 0.9205 0.9627
Tk AEAL 0.9509 0.9675
n=19% 0.8578 0.9604
MER  n=22% 0.8284 0.9684
n=25% 0.6908 0.9503

* 2 NEAHEARIENXIEEIE
Table 2 Wetting test data of Guanyinyan rockfill materials

Fl/kPa  JBALRIKY Rt % IRAIAEAE %

0 0.057 0.17

0.324 0.417 0.221

200 0.534 0.906 0.293
0.830 2.322 0.378

0 0.081 0.244

0.316 0.541 0.301

400 0.468 0.908 0.376
0.755 2.147 0.497

0 0.126 0.378

0.347 0.695 0.459

800 0.477 1.073 0.561
0.798 2.643 0.69

0 0.151 0.454

0.337 0.876 0.544

1200 0.550 1.618 0.684
0.811 2.887 0.845

*3 NEAHARENSH

Table 3 Wetting parameters of Guanyinyan rockfill materials
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Fig. 4 Simulation of wetting tests on Guanyinyan rockfill
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