55 30 45 9 3] E I R B Vol.30 No.9
2009 £ 9 H Rock and Soil Mechanics Sept. 2009

XEHS: 1000—7598 (2009) 09—2805—05

i 2o BBl S5 Y 0 [ 380 5R 0 3 45 Ml [z B BB 53 4

maAR" Bet 3, mAK, Masl, hEK]

L. B TR BRI, S8 230022; 2. FERERAR K TR IR, S8 230026;
3. MBTRISEWE=0, 18 471023)

B B RSB AT LS-DYNA3D F2J7, KPRAT X Bl (K 0 B SRR sl 2 BEREAT T R i a0, Lk TR
B2 75 FHAAT 0 BT BT, s RS ()5 R i BN g HETOUE A DL B AT A B A 1) AR TR AR AR p e 25 R I: R TAH
PO, Il e 5 A N 8K, BRI RS0 s 8 Jek o0 A B AT v N AR - R e, R IAR [) 2228 (0 BT Ll 1) 12 A6 )
B AN, HEHIAT S I G52 b, E ST A2 by, PR AAT Y AR Rl b AR s AR IR R T A I A il
IR HREG AR, HZG AT T LU, Wi — Sk e, L4l Kb shai e HY T S B Sl i [ 10 A VAR T 2%

X OB W BT INREECR: RGBT JriEbEbe

th & 4245 TD 353 THERFRIRIE: A

Numerical analysis of reinforcement effects and response to
dynamic loads characteristics of rock bolts
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Abstract: The explicit dynamic analysis of the reinforcement effects and dynamic characteristics of rock bolts is carried out by
LS-DYNA software. The change features of vertical stress of rockmass, vault displacement and axial strain of rock bolts themselves
caused by explosive waves are compared whether wall rock is reinforced or not. By comparing the cavern that is not reinforced, the
stress of wall rock is larger and the displacement of vault is less than the cavern that is reinforced by rock bolts. By analyzing the
axial strain temporal curves of rock bolts, the response to the dynamic loads is different when rock bolts’ installing angles are
different. The rock bolts of vault bear pressure at first and tension after., and the rock bolts in upright wall bear tension absolutely. The
axial tension strain generates at these two positions. The comparison between the axial strain temporal curves and the corresponding
curves is carried out in model test. These two curves are compatibility. This simulation provides the references of arrangement
methods in wall rock of tunnels reinforced by rock bolts under the effect of dynamic loads.

Key words: rock bolts; reinforcement effect; explosive wave; numerical analysis; mechanical characteristics
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Table 2 Peak stress of elements
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Fig.2 Vertical peak stress change temporal
curves of elements
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Fig.3 Temporal curves of vault displacements
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Fig.5 Axial strain temporal curves of rock bolts in
vault and upright wall
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Table 3 Rock Il and material parameters of models
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Fig.6 Comparison of simulating and test curves
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