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Study on energy dissipation features of red sandstone creep

failure under step loading and unloading tests
Lai Ronghui Chen Yanan Chen Zihai

( Zhejiang Transportation Engineering and Construction Group Corporation Limited Hangzhou 310051 China)

Abstract: According to the engineering rock failure problem caused by the rock ereep the paper analyzed and studied the energy dissipa—
tion features in the rock creep process and revealed the rock creep mechanism. ‘With the creep test under the condition of the step loading
and unloading tests the axial and radial creep features of the red sandstone were compared and analyzed and the elastic strain energy and
dissipation energy features of the rock in each step loading process.were studied. The study results showed that when the loading stress was
less than the long term strength the samples would mainly have the axial creep. When the loading stress was higher than the long term
strength the strain rate at the radial constant creep stage would be higher than the axial strain rate. During the creep failure process of the
red sandstone a total dissipated energy and rock absorption energy value ratio would be about 0. 35 and the dissipated energy at the accel—
erated creep stage would be 12% of the total dissipated energy. Thus the rock absorption energy would be mostly in the elastic energy
mode stored in the sample and the energy dissipation at the accelerated creep stage would be less than the energy dissipation at the con—
stant creep stage.
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Fig. 3 Creep curves under different loading stress
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Fig. 6 Curve of ratio between dissipated energy and

elastic strain energy
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Table 1 Energy distribution characteristics under step

loading and unloading creep test

U,/ U,/ Ua
/ U/

MPa  (Jeem”?) (Jeem™) (J*em™?) U
30 0.193 0. 068 0.125 0.351
40 0.274 0.074 0. 200 0.271
50 0.419 0.138 0.281 0.330
60 0.728 0.253 0.475 0.348
70 0.976 0.351(0.105) 0.625 0.359

2.590 0.884 1.706  0.341(0.119)

1
U, U

0.35

0.35
12%
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