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Improved Burgers model for creep characteristics of red bed
mudstone considering water content

JU Neng-pan, HUANG Hai-feng, ZHENG Da, ZHOU Xin, ZHANG Cheng-qgiang

(State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu University of Technology, Chengdu, Sichuan 610059, China)

Abstract: In order to reveal the creep characteristics of red bed mudstone with wide distribution in Southwestern China under
different water content conditions, the rock triaxial creep testing machine YSJ—-01-00 is used to carry out the triaxial compressive
creep test. Experiment results show that: (1) On the whole, with increasing of water content and the lifting of the axial load, the ratio
of creep strain and instantaneous strain is increasing. Also, the ratio range is 0.117-0.985, and the average ratio is maintained at
0.348-0.480. (2) The initial, steady and ultimate accelerated creep rate increase with the rise of water content. (3) The long-term
strength of red bed mudstone decreases with the rise of water content. By quantitative comparison, it is found that the nonlinear creep
degree of red bed mudstone is more obvious with the increase of water content. Therefore, in the construction of important project,
the influence of water content on the creep characteristics of red bed mudstone should not be neglected. Based on the nonlinear
characteristics of red bed mudstone, a viscoelastic modulus E(w) is proposed; and a new improved Burgers model is established by
introducing a nonlinear viscoplastic body. Based on the BFGS algorithm and the general global optimization method, the creep test
curves are identified; the model parameters are determined; and the reliability of model is analyzed; and the correctness and
rationality of the model are verified.
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Fig.1 Curves of separate loading creep
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Fig.2 Curves of isochronous stress-strain
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Table 1 Strain contrast of different water contents
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/ MPa e, /% g,/ % 5! &,/ % g, /% 5! &,/ % g,/ % LbAE
1 0.144 0.029 0.201 0.154 0.018 0.117 0.168 0.040 0.238
2 0.141 0.032 0.227 0.162 0.035 0.216 0.171 0.064 0.374
3 0.155 0.034 0.219 0.162 0.043 0.265 0.179 0.065 0.363
4 0.171 0.064 0.374 0.180 0.072 0.393 0.189 0.082 0.446
5 0.181 0.072 0.398 0.185 0.092 0.497 0.214 0.102 0.477
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Table 2 Linear regression results

o/ % TPkt )5 Jo Pk ) all®)
1.07 y=5.327x-0.247 y=1.122x+3.756 31.079
3.55 y=5.095x-0.477 y=0.789x+4.029 40615
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Table 4 Improved Burgers creep model parameters

w TR ) Ey m m

UH

a b c d R’
/% /MPa /MPa /(MPa+h) /(MPa+h) /(MPa+h)
1 7.583 0 9431.7752 147.0752 10.173 4 -0.013 6 -0.112 4 172126 0.980 5
2 6.9459 7 890.662 0 131.533 6 10.126 5 -0.1239 -2.0118 16.984 4 0973 6
3 6.4629 5316.500 1 218.124 6 6.9312 -3.0184 -2.1547 16.689 4 0.986 4
107 4 6.134 8 3340.774 9 382.3722 42633 -4.073 3 -5.3511 13.837 8 0.967 6
5 5.666 6 2359.3616 384.780 9 4.2895 -4.598 4 -8.0050 10297 5 09747
6 5.0254 1149.624 3 134.174 8 156.283 4 -0.228 4 -10.160 6 -8.0192 8.714 8 0.9939
1 6.988 5 7 885.224 9 71.023 5 7.027 6 -0.238 4 -0.446 9 13.123 5 0.9816
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