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STUDY ON TIME-DEPENDENT PROPERTIESAND DEFORMATION
PREDICTION OF SURROUNDING ROCK
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Abstract Based on the assumption that the behavior of surrounding rocks conforms to that of Kelvin-Voigt
model a method to determine the parameters related to the time-dependent properties of surrounding rocks is
established and the ground displacement of atest tunnel of an underground hydro-power station cavern is predicted
by using the measured data. The measured datais revised to consider the space effect of excavation face. The total
displacement values are treated by regression to derive the displacement-time curves. The formula to describe the
relation between equivalent elastic modulus of the surrounding rock and the displacement values at different
moments is also established. The case study shows that the predicted displacements by the method agree well with
the measured values  so the proposed method can be adopted in practice.
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1 I
Tablel Theequivalent elastic modulus of some measuring points of section | at typical moments

I IGPa
/d IGPa
M2-1 M3-3 M4-3 M5-4 M6-4
5 5.425 5.443 5.460 5.475 5.482 5.451
10 5.355 5.390 5.422 5.451 5.466 5.405
15 5.290 5.341 5.387 5.429 5.450 5.362
20 5.229 5.295 5.354 5.408 5.436 5.321
30 5.118 5212 5.204 5.370 5.409 5.249
45 4.976 5.107 5216 5.321 5.373 5.155
65 4.823 4.996 5.133 5.267 5335 5.055
90 4675 4.890 5.054 5215 5.298 4958
120 4.544 4799 4.984 5.169 5.264 4.874
170 4.397 4.702 4.909 5.119 5.228 4782
| I M4- 3
E,=549GPa FE,=3232GPa #,=3067.47 2 2
GPa-d
(E). =4.69 GPa= 0.855E, (12 F 0.05
(E,). = 0.855E, (13)
(11]
2 M4- 3
Table2 Comparison between predicted and measured displacement of M4— 3
/d /mm /GPa /mm /

5 0.58 5.46 0.61 5.17

10 0.60 5.42 0.61 1.67

15 0.61 5.39 0.62 164

20 0.62 5.35 0.62 0.00

30 0.64 5.29 0.63 1.56

45 0.65 522 0.64 154

65 0.66 5.13 0.65 152

90 0.67 5.05 0.66 1.49

120 0.68 4.98 0.67 1.47

170 0.69 491 0.68 1.45
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