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Study on wave propagation characteristics of rock bolt grouted structure
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Abstract: Numerical simulation and experimental testing are used to research the wave propagation characteristics and the forming
procedure of interfacial wave in grouted rock bolt during embedded concrete curing. Both show the wave propagation characteristics
will change with concrete curing. The P-wave in the grouted rock bolt is very sensitive to mechanical characteristics of embedded
material, and with the increasing of concrete strength it will disappear. When the strength of concrete get harder interfacial wave will
form and dominate; the velocity of interfacial wave is related to embedded material so it can be used to measure grouted quality of
rock bolt as well as grouted length.
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Table 1 Dimension of the samples

W REE/ em 242/ mm Bt [ B K/ em
1 T 50 20 50
VEHE T 50 160 50
5 T 120 20 50
VEHE T 50 160 50
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Fig.1 Experimental set-up for grouting quality test
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Fig.2 Waveform of sample 1 during beginning curing time
of concrete

I 1] / ms

B3 2 IRER - RIRE R o Y
Fig.3 'Waveform of sample 2 during beginning curing
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Fig.4 Waveform of sample 1 during beginning of
medium curing time
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Fig.5 Waveform of sample 1 during end of
medium curing time

M 6 FTLUE Y, AR b PO IR BIIA A7 0.1
ms) CAEFEANR W EAMITES:, HAE 0.8 ms &br]
DA B LA Wt SO 45 5o AH T IRE L s i
TEPRAER SRR R IK 3 (R 2 EEAR AN

M7 7T AR 2R 6 AR, (H SO0
FRIE B IR EE AR K

M 28 d W I e ORI 8 W LLE B, 5K
A S b S S o 1T L5 O S SR () (1 TH) B AH 558 0.4
mso AR SCHRL 11T HR A (1) B A 5 BY D0 13 5
KFR, LS BILEEN LA 58 At ] T 1 1 3 )
WM R 2 933 m/s A1 2 270 /s, N A2 TR EE LK)
MBSO 1o Wk T AT DA 21 5 T R T8
2974 2500 m/s, XIS SCHR[6] I EE IR AHW)
Hro AHEIEE /N T PRI, WA R P o
Ji 3 A BT Bl 2y SRAR K8 22 o MARBGK
G 7 A SE N SRR 6] P il e I T A

%O AAM , Ann/\/\h[\{w\/\[\/ﬂ«nn 4 I
Vu VUVVVVUVVVV"""
0 O.ZUU ’JUU 06 0.8 1.0 1.2 1.4
—4

I5fi) / ms

B 6 A 1 IRE T LRI RAT T Y
Fig.6 'Waveform of sample 1 during the beginning
of end curing time
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Fig.7 Waveform of sample 1 during the end
of end curing time
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Fig.8 Whole waveform of sample 1 during the end
of end curing time
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Table 2 Material parameters in the model

MR FRE/g - om” FRPEAR L/ GPa AL
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Fig.9 Simulation waveform during the first stage
of curing time
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Fig.10 Simulation waveform during the second
stage of curing time
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Fig.11 Simulation waveform during the third
stage of curing time
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