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Dynamic response for grouted system of rock bolts under
instantaneous excitation
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Abstract: Considering viscous resistance and the stiffness of rock layer for bottom, the longitudinal vibration theo-
retical model for the grouted rock bolts was established, and the acceleration responses for free rock bolts and grou-
ted rock bolts under different boundary conditions were obtained. Based on the theoretical model, analyzed the pa-
rameters that have the influence on the bonding quality of rock bolts. The theoretical results were compared with
numerical results and experiments, which indicated a satisfactory coincidence among the three. As a result, the
theoretical model and numerical results can accurately reflect the vibration characteristics of grouted rock bolts and
the propagation laws of elastic wave.
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Vibration mechanical model of partly grouted rock bolts
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Fig. 2 Acceleration response curves corresponding for different k and 7, values
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Table 1 The parameters for the anchorage system of rock bolts
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Fig. 3  Comparison between theoretical and numerical results for the accelaration response of rock bolts
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Fig. 4 Acceleration response curves of rock bolts with different bonding quality
(2) RN AR IR 2wl i AN BB AT o] R S A T i S A3 s, E R BN s (D) AR % B 285 Al o 325 P
KBTS — () DG [ A U o S 5 IR (0 RE A AR S8, 10 DAL 0 A T S 55 I Y R A0, I A S 5
PO SR P LA A i SV o B R BEE 8 , MT A AN 2 I S
(3) MRS EE AT, BT AN SR A R W) AR G, DRI AT LA A FROCAE 3 A5 400 B AT [
FRGEAEIR ST T RS RSN, S BT [ A A G I e {4 A R TR

4% i
eI AEASA AN SR T AR S 5 (1977 1 X R AT 5 [ AR GEAE R 2SI T B B AS R RL AT T 0%

BF. 5T GRS 2 I, e SIS /NS S SO RO

RERMAAR DN, = LR I RS8O0 5 T AR B AT 8 11 BE A8y (BRI SAT B I BRI 0 2. S Se 2R

TR 1T oA 1) 28 A I S S SR AL B HE AL T E A BRI AR A

SEH:

(1] & X, £ O W BOH BRI G 5  E  SCRatye [J]. Bk, 2000, 25 (2): 160 ~164.
(2] {EWIRR, EEE. B FOR A CHUIEAR [T]. A sA 5 TR, 2002, 21 (1) 126 ~ 129,
(3] R &, IMEERK, A7, 4% @ROMZERUEAT SR A SRR I R TS (1], A 55 TR AR, 2007, 26

(2): 397 ~404.

(4] £ B, 4R, 2 S W - B B - BlE RGBSR AR A (] KT RS, 2000, 31 (6):
658 ~651.

[5]  Krzysztof Gadek. Methods of analysis of an impulse response wave of a steel anchor fixed in a rock mass [ J]. International

Journal of Rock Mechanics and Mining Sciences, 2006, 43 (8): 1288 ~1 292.
(6] BKIK%, BREESD. GREASHFTIRSN BBy A OHOR A [J]. s R A8a)S TR AR, 2005, 1 (1): 62 ~66.
(7] FEARIR. BERESNJ o (M. JEat: Tk kv, 2000.
(8] IRflde. BERISIIGEHAR [M]. Jbnt: hEEHF T IR, 2003.





