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Study on Variable Parameter Creep Characteristics of
Sandstone in Haitangshan Tunnel

ZHANG Shu-guang, SUN Cheng-xin, WANG You-tao, LIN Xiao-nan
(School of Civil and Transportation, Liaoning Technical University, Fuxin Liaoning 123000, China)

Abstract. Utilizing the TAW — 2000 electro-hydraulic servo rock 3-triaxial test instrument, the step load
creep test on sandstone of Fuxin Haitangshan tunnel is carried out. Based on the improved Nishihara creep
model , the variable parameter creep equation for describing the decay and steady creep stages is established,
and the variation law of creep parameters is fitted and analyzed. The research result indicates that (1) the
model calculated curves agrees well with the experimental curves; (2) the sample obviously experiences the
decay and steady creep periods under lower stress state, and soon appeared the accelerated creep period
under higher stress, but the final deformation is less than the ultimate strain value under conventional triaxial
compression test. Based on the experimental result, the creep parameters under different time and stresses are
fitted out, then the mathematical expressions about the creep parameters vary with stress and time are fitted
out. The variation of creep parameters could better reflect the deterioration process of the rock structure in
decay and steady creep stages, which indicating that this creep equation can well simulate the creep
characteristics of sandstone in decay and steady creep stages.
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Tab.1 Creep parameters when o, =40 MPa (o, =10 MPa)

t/h £scra EBycra M B e
(GPa - h) REG(H A
0 39.9 - — 752 752
2 39.9  791.88  974.46 782 782.3
5 39.9  603.32  1570.15 794 794.3
10 39.9  498.19 232478 805 805
15 39.9 47264 2703.23  810.8  810.7
20 39.9 46117 293278 8141 8141
25 39.9  449.28 3283.38  816.4  816.5

%2 o,=50 MPa RRYIZET S (o, =10 MPa)
Tab.2 Creep parameters when o, =50 MPa (o, =10 MPa)

: E,/ E,/ m/ n/ TR AL/ e
M Gha GPa (CPa-h) (CPa-h) Wl I
0 35.4 — — — 1129.9 1129.9
2 354 1105.6 1288.9 786357 1159 1159.2
5 354 1019.7 1672.7 75045.8 1170.4 1170.3
10 354 938.2 2205.1 71451.2 1179 1179
15 354 780.7 2827.2 67121.5 1182.5 1182.5
20 35.4  761.1 3543.3 64074.0 1183.8 1183.8
25 354 760.3 3799.5 60684.9 1184.8 1184.9

%3 o0,=60 MPa REJIET 5% (o, =10 MPa)
Tab.3 Creep parameters when o, =60 MPa (o, =10 MPa)

E/ B/ m/ n/ NS/ s
Vi GPa  GPa  (GPa-h) (GPa-h) Ribff 1H{H
0 32.0 — — —  1562.5 1562.5
2 32,0 1718.7 1253.6 86435.1 1593.8 1593.7
5 32,0 15521 1856.4 79547.3 1604.7 1604.4
10 320 13287 25442 72277.4 1613.0 1612.8
15 32,0 1149.6 33143 67102.3 1616.0 1616.0
20 32,0  918.5 4161.5 65213.6 1620.3 1621.2
25 320  833.9 47832 63588.7 1621.4 1621.4

%£4 0,=70 MPa BHHRIET S (1, =2.6 h, n=10)
Tab.4 Creep parameters when g, =70 MPa (¢, =2.6 h, n =10)

E/ Ey/ m/ M/ AR/ we
i GPa GPa  (GPa-h) (GPa-h) RIE (4
0 29.0 — — — 2068 2068
1 29.0 188.10  3.18 865.72  2418.9 2418.8
2 29.0 176.31  8.64  1502.37 2444.3 2444.8
3 29.0 152.28 12.72 5347.47 2526.7 2526.6
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Fig.4 Contrast of experimental result with calculated values
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Fig. 6 Contrast of fitting curves of creep parameters with experiment values when o; =15 MPa
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