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Creep mechanical model of sand and mudstone filler under

different mix proportions
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China;2. Gansu Transportation Planning Survey and Design Institute Limited Company,

Lanzhou 730030, China;3. Shuifa Planning and Design Limited Company, Jinan 250014, China)
Abstract: To reveal the creep mechanical properties of sandstone and mudstone fillers under different mix
proportions, shear creep tests were conducted on sandstone and mudstone fillers under different mix proportions.
The experiment found that the stress-strain curve of the filling material exhibited obvious nonlinear
characteristics. Therefore, a viscoelastic modulus reflecting different mix proportions and load times was defined
to describe the viscoelastic deformation of the filling material. A unsteady elastic body was established to
describe the instantaneous elastic deformation, and an SP element was introduced to construct a unsteady
viscoplastic body to characterize the viscoplastic deformation. Thus, a nonlinear creep mechanical model of
sandstone and mudstone filling material under different mix proportions was obtained. Simultaneously the new
model and the basic model were used to simulate the creep test data of fillers, and verify that the new model is
reasonable and feasible. The research conclusions provide a reference for the long-term stability evaluation of
wharf sand-mudstone mixed filler foundation.
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Tab.1 basic physical and mechanical parameters of

sandstone and mudstone
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Tab.2 basic physical and mechanical parameters of

sandstone and mudstone

-
Copl% IERIJI/kPa U8 1 1 kPa %Ejlm

0 100 18.97.37.95.56.92.75.90.94.87 94.87

20 100 18.07.36.14 .54.20.72.27..90.34 90.34

40 100 16.71.33.42 .50.14 ,66.85 .83.56 83.56

60 100 14.22 .28.43 .42.65.56.86.71.08 71.08

80 100 10.96.21.93 .32.89 .43.86.54.82 54.82

100 100 9.05.18.10.27.16.36.21 45.26
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Tab.3 fitting results of £

t/min M N R’
5 -5.446 4 8.457 6 0.999 1
500 -5.397 8 7.689 5 0.999 3
1 000 -5.3489 7.541 4 0.999 4
1500 -5.288 4 7.459 1 0.999 4
2000 -5.2395 7.3419 0.998 9
2500 -5.207 1 7.227 1 0.998 7
3000 -5.182'1 7.198 5 0.999 2
3500 -5.120 6 7.1542 0.998 5
4 000 -5.0819 7.133 8 0.997 3
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comparison of simulation results
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Tab.4 model parameters

Cyp/% M. 7j/kPa  E/GPa  4/10* a b c d n,/(MPa-min) 7, B R
18.97 9753  0.084 10267  0.157  9.532 15.836 0.991 4
37.95 7286  0.073  23.573 0254  9.126 18.735 0.996 7
0 56.92 8477 6854 0078  28.945 0.287  8.605 22.304 0.995 3
75.90 6.153  0.065 35436 0336 8.114 26.387 0.9972
94.87 4259 0049 42108 0385 8263 29.259 5726 0.385 0.993 8
18.07 7.806  0.075 15749  0.180 8355 13.685 0.995 9
36.14 6.328  0.064 19.863 0236  8.017 15.733 0.994 5
20 54.20 6.892 5851  0.058 30248 0317 7750 18.924 0.992 1
72.27 3.947  0.061 38.711 0328 7214 20.551 0.996 0
90.34 3453 0052 40.253 0419 6981 23.296 7384 0416 0.989 3
16.71 7526  0.068 19.652 0215  8.128 11.185 0.992 4
33.42 6457  0.053  23.697 0267  7.856 14.367 0.998 5
40 50.14 6235 5792 0.051 33.408 0388 7369 16.544 0.9872
66.85 3530 0.044 47215 0.405  7.155 19.738 0.990 8
83.56 3.085 0042 51380 0441 6732 21.391 8.502  0.457 0.988 5
14.22 7.065  0.061 18569 0247  7.635 10.054 0.990 8
28.43 6.147  0.054  24.015 0254 7354 13.268 0.989 5
60 42.65 4.965 5854  0.047  36.763 0.409  7.409 17.183 0.988 7
56.86 3149 0.049 35204 0438  6.891 19.657 0.990 2
71.08 2.883  0.035 48836 0457 6452 22.488 8726  0.424 0.987 4
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21.93 5726 0052 26857 0283  7.154 10.953 0.990 8
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