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Test research on grouted density inspection of bolts
using high frequency stress wave

ZHU Guo-wei,
( China University of Mining and Technologg, Beijing 100083,

PENG Su-ping, WANG Huai-xiu
China )

Abstract: A similarity model is designed according to the type of bolts commonly used in coal mines and their grouted situation. To
send out high frequency stress wave and meanwhile receive it on the top of bolt, an acceleration sensor with spring striking pin is
invented. It is proved that the bolted length can be inspected accurately and the quality of a bolt can be evaluated by using the
non-destructive inspection technique of high frequency stress wave. The rule to distinguish whether the quality of a kind of bolts is
eligibility can also be found through express inspecting and drawing at random. It is confirmed by field tests that this method is
economical and practical.

Key words: high frequency stress wave; sensor with spring striking pin; non-destructive inspection; grouted density
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Fig.1 Bolt supporting mechanism
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Fig.2  Stress wave reflection at the grouted interface
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Table 1 Phase characteristic of reflected wave
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Fig.3 Phase distributing characteristic of reflected wave
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Fig.4 Acceleration sensor with spring striking pin
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Fig.6 The testing signal and its frequency analysis of
non-grouted bolt
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Fig.7 Waveform records of fully resin grouted bolt when
its grouted length is 0.77 m

SRRV IR IR 5 A A A AT [ 20
AT, PIE IR BUALT,  MOANFEROR .

(3D Sy el AT PO

BB PHESE A, T AT IR B AT AN K Y i
SR (1050 B 50 [ X, e v 1 68 ] P04 P2 2031
290.3 0.4 me S AT R0 I Bz Tl R,
FEARAT T X, K™ A ] B TOUS T MR e P20
B, IF HLIGUE 1SS AR AT A AH L AH
JE S AR S R AAAR T o 1] 8 S A i
BRI EROSERBE, flRT 4l RIEULE 2.

é o ERE s RS

B T
R e R e A

Fig.8 Waveform records of after-body resin grouted bolt
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Table 2 Model test result from inspecting the

grouted length of bolts
o SHIS HIEES WE R
/m /m /% /kN
eSS UV T 0.21 0.214 1.90 27
0.34 0.345 1.47 38
0.59 0.579 1.86 54
0.82 0.839 232 >60

1.06 1.029 2.92
1.25 1.201 3.92
1.40 1.465 4.64
1.59 1.560 1.58

ARSI AT 0.22 0.212 2.23 17
0.34 0.341 0.21 21
0.53 0.527 057 31
0.87 0.884 1.61 49
1.16 1.140 1.72 63

1.32 1.300 1.52
1.45 1.480 2.07
1.56 1.600 1.60

Ui B A% AT 0.35 0.363 3.71 45
Uity B KPR RD SR AT 0.40 0.419 4.75 32
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Table 3 Field test grading for fully resin grouted bolt
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Table 4 Field test grading for after-body resin

grouted bolt
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