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Fig. 2 Creep curves of sandstone under direct tensile
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Fig. 3 Burgers creep model
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Fig. 4 Generalized three-parameter Kelvin model
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Fig. 5 Correlation between creep constitutive model and creep test curves
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Tab. 1 Parameter identification of Burgers creep model

o, (MPa) En(MPa) i (MPa « h) Ex (MPa) 7k (MPa » h) R

0. 48 2511.17 78714. 20 25025. 85 4179. 25 0.971
0.57 2124.73 77150. 15 32591. 84 8345. 67 0. 985
0. 66 1844. 48 66733. 87 29733. 32 10574. 93 0.993
0.76 1587. 96 200937. 53 15904. 80 15025. 93 0. 990
0. 86 1347. 49 272740. 53 19483. 21 11546. 29 0.989
0.96 1213. 14 52644. 34 19097. 36 5724.10 0.996

#£ 2 =28 X Kelvin 2818 28

Tab. 2 Parameter identification of Generalized three— parameter Kelvin model

6, (MPa) Ey (MPa) E; (MPa) 7(MPa « h) R
0. 48 2446. 22 18998. 12 10111. 94 0. 944
0. 57 2101. 56 18751. 33 13838. 21 0.973
0. 66 1819.92 13078. 43 18488. 81 0. 985
0.76 1578.57 11826. 47 17985. 94 0. 988
0. 86 1335. 00 16203. 13 18415. 99 0.976
0. 96 1190. 89 10802. 93 12302. 91 0.982
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Experimental Study of Creep Behavior in Uniaxial
Short-term Direct Tensile Test of Red Sandstone

ZHAO Bao-yun', LIU Dong-yan', ZHENG Zhi-ming"*, XUE Kai-xi'

(1. College of Civil Engineering, Chongqing University, Chongqing 400045 ,Chinaj;
2. Chongqing Highway Bureau, Chongqing 401147, China)

Abstract: This paper presents the results of short-term multi-stage loading uniaxial direct tension
creep experiment for the red sandstone sampled from Chongqing region based on a self-developed
apparatus. A series of test was performed and corresponding creep characteristics were analyzed.
Results show that under experimental condition, red sandstone presents obvious creep characteristics
and its creep can be divided into two stages, that is decay creep and steady-state creep, respectively.
Additionally, the total creep value and the rate of steady-state creep increase along with the tension
load increase. Two specific constitutive models for creep deformation state description were proposed,
namely, the three-parameter Kelvin model and the Burgers creep model. Model prediction was also
compared with experimental results. Comparison shows that predict results agree closely with the
experimental results. However, Burgers creep deformation model is a better model to predict creep
deformation characterization for red sandstone from Chongging region. These conclusions may be
valuable for researchers interested in this topic.

Keywords: creep; creep model; direct tension



