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Influence of composite roof structure on the stability of coal roadway

CHEN Xinnian', WANG Jingchun'?, XIONG Xianyu', FAN Jiawei', SHEN Pan'

(1. College of Architecture and Civil Engineering, Xi’an University of Science and Technology, Xi’an 710054, China;
2. Shaanxi Provincial Expressway Construction Group Co., Xi’an 710065, China)

Abstract: The composite roof structure of coal roadway is rather complex. Its stability is related to lithology,
thickness of strata, number of strata, location of strata and cohesive force between layers. Based on mechanics the-
ory of simplified composite roof composite beams, a simplified mechanical test model of composite beams was es-
tablished, and the effects of the structural characteristics of composite roof on the stability of composite beams
were analyzed by experiments. The purpose is to provide a scientific basis for the classification and control of
composite roof stability. The results show that the stability of the roof increases with the increase of the lithology,
the increase of the thickness of the hard rock, the decrease of the distance between the hard and thick layers and the
strengthening of the interlayer bonding force when the thickness of the composite roof of the coal roadway is cer-
tain, but it reduce with the manifold of the number of layers, until the number of layers is more than four layers,
and the stability of roof is affected by the number of layers. The influence of variation is small, and the influence
degree of its influence factors from large to small is: lithology > rock thickness > layer > rock location > interlayer
cohesive force. Compared with other rock formations, the weak thin interlayer with lower strength and small thick-
ness is more prone to produce stress concentration anterior to other damages of layers.
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Fig.1 Mechanical model of composite rock beam
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Fig.2 Bending resistance test device for simplified model
P
=20 mm LRV
@) - 30 mm JSERD
WA | 50 mm IR
©) i + 50 mm JELibY 8- 1 1 . B 110

0.88 o LEAREETEEL

7F =¥ e
150 mm 150 mm 0.79 e los
6
> < s 06
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3.1 Fig.4 Comparison of flexural strength of different
. lithological combination models
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9 = h (&) Table 2 Comparison of flexural strength of composite
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9k i /mm /MPa 1%
h; h ( )
s - I 50+30+20 2.98 5.31
x1 FRAEMHESKRERTRE LR
Table 1 Comparison of flexural strength of combined II 20+50+30 2.24 4.51 24.83 15.07
models with different lithology I 20+30+50 2.07 4.32 30.54  18.64
/mm /MPa( /%)
( ) 5
50 mm
I (50+30+20) 5.31 6.84 64.17
1
I 50+ (30+20) 4.50(15.25) 6.29(8.04) 50.42
0.8 0.75 25%

M 50+ (30+20) 3.83(27.87)  5.04(26.32)  50.42

v (50+30+20)  2.98(43.88) 4.50(34.21) 36.67
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Fig.5 Comparison of flexural strength of composite models at 4
different locations
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Table 3 Comparison of flexural strength of composite models with different number of layers
/mm /MPa 1%
( )
1 100 5.46 10.48
2 50+50 3.86 6.53 29.30 37.69
3 50+30+20 2.98 5.31 45.42 49.33
4 30+20+30+20 2.56 4.88 53.11 53.44
5 20+20+20+20+20 2.34 4.62 57.14 55.92
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Fig.6 Comparison of flexural strength of combination models (
with different number of layers ) b 7c
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Fig.7 Stress strain curve of composite beam
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