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Influence of Anchor Bolts on Mechanical Parameters under Unloading Conditions
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Abstract: The mechanical properties of a jointed rockmass under loading conditions are essentially different from those under
unloading conditions. The paper makes studies on how bolt consistency, bolt length and rock characteristics to affect the mechanical
parameters of a bolt-supported rockmass under unloading conditions. Numerical simulation method and ADINA software are
employed. In addition, equivalent deformation parameter method is used to calculate the equivalent deformation modulus and
Poisson’s ratio of a jointed rockmass and bolt-supported rockmass. Based on that, the paper analyzes the relation between the

equivalent deformation modulus £, of bolt-supported rock mass and bolt consistency &, and the relation between £, and bolt length L.
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Table 1 Decreasing percent of unloading deformation
modulus for fissured rockmass
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Table 2 The mechanical parameters of various models
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Fig.10 Horizontal deformation of model 1 with 2 bolts
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Table 3 Equivalent deformation parameters of model 1

I
Ol Mg A& u E./GPa  E/E,
%
22745e-6 —71.763 5¢-7 02545  2.9606 1
22737e-6 —7.7527e-7 02543 29618  1.0004
20

0
2
4 2.2730e-6 —7.7419e-7 02541 29632  1.0008
6 2.2723e-6 —7.7256e-7 02539 29642  1.0012

R4 ER2, 3, 4EENEHTESRER

SHGR G m)
Table 4 Equivalent deformation parameters
of model 2, 3, 4
RS EIAT R /% AT u E,/GPa EJ/Ey
0 02538 4.628 5 1.0
" 2 0.253 6 4.630 1 1.000 3
B 2 20
4 02535 4.6315 1.000 7
6 0.2535 4.6237 1.000 9
0 0.2324 8.4297 1.0
" 2 0.2322 8.0320 1.0003
B 3 20
4 0.2321 8.0344 1.0006
6 0.2321 8.0361 1.0008
0 0.2094 12.8094 1.0
" 2 0.2080 12.8142 1.0004
B 4 20
4 0.2090 12.8189 1.0007
6 0.2090 12.8229 1.0011
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Table 5 Equivalent deformation parameters of model 2
with different bolt lengths

EIf R /% HFFKE /m u E,/GPa EJ/Ey
0 02538 46285 1.0
3 02537 46299 1.000 3
20 4 0.253 6 46314 1.000 6
5 02535 46326 1.000 9
6 0.253 5 46327 1.000 9
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