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Study on mechanic parameters of bolted fractured rock mass under unloading

1,2 : 1,2
DENG Hua-feng , LI Jian-lin"*, WANG Le-hua
(1.College of Civil & Hydropower Engineering, China Three Gorges University, Yichang 443002,China;2.School of Water Resource and Hydropower, Wuhan
University, Wuhan 430072,China )

Abstract: How to decide the parameters of bolted rock mass is an important and complicated problem in geotechnical engineering.
Taking unloading into account, the variation regularity of compression strength, Poisson's ratio, elastic modulus, ¢ and friction angle
¢ values were studied and simulated by computer; and different loading-unloading paths, anchoring angle, strength of rock mass were

taken into account. The computed results show that the influence of unloading process before reinforcement should not be neglected.

Finally, some experimental data were used to testify the above-mentioned analysis.
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Table.1 Deformation modulus of cranny
change with unloading
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Table 2 Deformation modulus of cranny change
with unloading and loading
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Table.3 Parameters of the models

25 BIEHE/ GPa WIFALL o/ MPa @ /(°)
HEFF 200 0.25 / /
eI 0.3 0.35 0.05 20
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Fey=]
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Fig.3 Sketch map of loading mode
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Table 4 Equivalent deformation
parameters of model 1

it Ew/ GPa En/E Vi YUEMERE/ MPa SR LL
T 2,615  1.00 0.322941 2.35 1.00
2 i 2712 1.04 0315812 2.42 1.03
i 43R 2779 1.06 0.311015 2.50 1.06
6 1R 2.84  1.09 0.306817 2.61 1.11
9 R 2951 1.14 0.300583 2.75 1.17
S 2404 1.00 0.331883 2.05 1.00
& 2 1R 2490 1.04 0.325561 2.10 1.02
- 4 4R 2545 1.06 0.321603 2.15 1.05
. 6 1R 2,601 1.08 0.318286 2.20 1.07
9 2,682  1.12 0.312769 2.25 1.10
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Table 5 Equivalent deformation parameters
of model 1 (45° )

4GS En/GPa  En/E Vm  PURIREE/ MPa 5B/

P 2.491 1.00  0.351 183 2.06 1.00

21 2.517 1.01  0.348 865 2.15 1.04

m\l 41 2.705 1.09 0333116 2.31 1.12
= 6 i 2.780 1.12 0.328 726 2.5 121
9 i 2.902 1.16 0318733 2.66 1.29

I 2.179 1.00  0.363 604 1.55 1.00

e 2 i) 2.235 1.03  0.357942 1.65 1.06
w4 i) 2.345 1.08  0.348928 1.70 1.10
i 6 i 2411 111 0.344 513 1.80 1.16
9 2.487 1.14  0.338 351 1.90 1.23
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Table 6 Equivalent deformation parameters of model 2

AL En/ GPa En /E vm  PUEIRE/ MPa  SRELE

I 6.740 1.00 0.312893 5.20 1.00
21 6.872 1.02  0.309 447 5.40 1.03
30°
AW 6.989 1.04 0.305915 5.50 1.04
faiffy
61 7.111 1.05  0.303 276 5.55 1.05
9 7.311 1.08  0.297 12 5.60 1.06
45° i~
o 6.319 1.00 0.342 745 2.90 1.00
il
ot 21 6517 1.03  0.335790 3.00 1.03
41 6.704 1.06  0.329 622 3.15 1.09
61 6855 1.08 0.325216 3.20 1.10
9 7.021 1.11  0.318131 3.30 1.14
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Table.7 Equivalent strength parameters of model 1

A 17 L cm/MPa Ccole o/ () oo
I far 0.1853 1.000 2827371  1.000
2 R 0.194 5 1.050 2898208 1.025
30° fHiff 41 0.208 5 1.125 29.15537 1.031
6 R 0.216 5 1.169 2932717 1.037
9 R 0.2275 1.228 2949751 1.043
I fur 0.136 1 1.000 24.09709  1.000
) 2 R 0.1504 1.105 24746 53  1.027
45° fiifs
41 0.162 6 1.194 2495873  1.036
6 R 0.184 2 1.353 25.16885 1.044
9 fR 0.189 0 1.388 25.58300 1.062
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Table.8 Relationship between deformation parameters
and intensive parameters of the test bodies
without bolts and with bolts

e A7
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PURIREE 1 1.42 1.52 1.57
R 1 1.41 1.50 1.65
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