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Experimental study on influencing effect of wooden plate on bolt support

LIN Jian'*,ZHOU Yiqun'?, WANG Zhengsheng"*,SHI Yao'"*
(1. Coal Mining and Designing Department , Tiandi Science and Technology Co. ,Lid. ,Beijing 100013, China;
2. Coal Mining and Designing Research Branch ,China Coal Research Institute ,Beijing 100013 , China)

Abstract : Aiming at the common phenomenon of adding wooden plate under the bolt trays of many mines in China, the laboratory test
method was used to reveal the influence of wooden plate on the pre—stress of bolt by using the self—developed bolt support stress field test
rig. The pre—stress loss, preload torque conversion and pre—stress distribution of the bolt under the action of the wooden plate were studied
and compared with the metal trays. The results show that in the dry environment, the first hour loss rate of the bolt prestress of the wooden
plate is up to 23%, and the coefficient of the preload torque convert to pre—stress of the bolt is reduced by 23%. The range of pre—stress
fields formed by bolt support in the surrounding rock is greatly reduced, the area of each stress contour is reduced by 27% on average, and
the peak of pre—stress is reduced by 38%. It is also pointed out that in the environment where the humidity of the mine exceeds 90%, the
influence of the wooden plate on the working load of the bolt will be greatly increased.
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Fig. 1  Bolt prestressed field test bench

500

2 000

1 000

#37

.
diC
=r
wh HEF

[\%]
<
<

T
7| |-
T

T

50

000 sssir
e
ININIRE=3s3
[ININIRE%Zs3
000 Dzt

=N

RGN xS
émmmmﬁﬂ

)

[

<
451
N
<

1

&

i)

B

e
g
B

il B

3000
(b) AL

W2 REME
Fig.2  Sensors layout
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Fig. 3 Wooden plate installation position
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Fig. 4 Curve of bolt pre-stress before

and after adding wooden plate
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Fig. 5 Curves of bolt pre-stress with

wooden plate in 1 hour
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Fig. 6 Preload torque—prestress conversion curves
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Table 1 Preload torque—pre—stress conversion test

e/ % F1/kN HALRE
(N-m)  JEARHAR JnAHAR AR A KA
50 14.38 7.89 0.29 0.16
100 2227 18.81 0.22 0.19
150 32.00 31.46 0.21 0.21
200 47.89 37.08 0.24 0.19
250 62.81 41.95 0.25 0.17
300 76.32 65.95 0.25 0.22
350 92.65 69.19 0.26 0.20
400 107.57 76.76 0.27 0.19
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Fig. 7 Pre-stress distribution of bolt support before and

after adding wooden plate under 100 kN pre-stress
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