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A PREDICTION METHOD OF NONLINEAR CREEP BEHAVIOR OF PVC
COATED FABRIC MEMBRANE AT DIFFERENT STRESSES
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Abstract: The uniaxial tension creep tests for PVC (polyvinylchloride) coated fabric membranes of 2/2 plain
weave were carried out along the warp and weft directions at five different stresses states. By mean of the
generalized Kelvin-Voigt linear viscoelastic creep model with seven parameters (four compliance components and
three retarded time), the experimental data were analyzed. The results revealed that there had been good fitting
effect for the linear model at single stress and three retarded time had been maintained at multiple stresses. On
these bases, the linear viscoelastic model was modified into a nonlinear viscoelastic model with seven parameters
(four compliance components and three retarded time) and a nonlinear visco-elastic-plastic model with fourteen
parameters (eight compliance components and six retarded time). The latter was amalgamated into a nonlinear
model with seven parameters(four compliance components and three retarded time). Considering that the three
retarded time of the nonlinear models were the same as the linear model, that the nonlinear factors were come
from four compliance components, the experiment data was analyzed with the aid of 4th degree polynomial. The
result showed that the method could give better prediction at other stresses.
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Fig.1 The creep tests and fitting effect of the model A at five
different stresses for 9000s along the warp and weft directions
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Fig.2 The creep tests and prediction effect at three different

stresses for 1200s along the warp and weft directions
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Table 1 The fitting parameters and effect of the model A at five different stresses along the warp direction
\ WEZH L I
J¥ J1/MPa 7 7 7, . ) % Py Iy 22 T R 5L
25.64 0.1737 0.0213 0.01541 0.02382 0.0001 0.001 0.01 7.061x107 0.9997
38.46 0.1996 0.01215 0.008748 0.01468 0.0001 0.001 0.01 0.000521 0.9997
51.28 0.1946 0.006271 0.004847 0.008296 0.0001 0.001 0.01 0.0004758 0.9994
66.67 0.1775 0.003889 0.003198 0.005452 0.0001 0.001 0.01 0.000359 0.9994
79.49 0.1628 0.003719 0.002344 0.004443 0.0001 0.001 0.01 0.0002205 0.9996
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Table 2 The fitting parameters and effect of the model A at five different stresses along the weft direction
. J1/MPa 7, 7 7, 7, ) x Py Hj % e R 2L
7.69 0.602 0.04643 0.02845 0.04359 0.0001 0.001 0.01 0.0002585 0.9997
17.95 0.4492 0.04154 0.03135 0.04414 0.0001 0.001 0.01 0.001131 0.9998
28.21 0.4391 0.01959 0.01623 0.02279 0.0001 0.001 0.01 0.00061 0.9997
38.46 0.3925 0.01067 0.009218 0.01447 0.0001 0.001 0.01 0.000496 0.9997
48.71 0.3603 0.008914 0.0073 0.009669 0.0001 0.001 0.01 0.0004779 0.9997
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Fig.4 The fitting effect and equation of the instantaneous
compliance component J, and stress along the warp and weft
directions
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