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STUDY OF FAILURE MECHANISM OF FLOOR HEAVE AND
SUPPORTING TECHNOLOGY IN SOFT ROCK OF LARGE
DEFORMATION ROADWAY

ZHENG Penggiang® CHEN Weizhong* ? TAN Xianjun' DAI Yonghao'
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics Chinese Academy of
Sciences Wuhan Hubei 430071 China 2. Research Center of Geotechnical and Structural Engineering Shandong University
Jinan  Shandong 250061 China)

Abstract As underground resources exploitation goes deeper and deeper how to effectively control the floor
heave becomes a key problem in roadway support. Considering the surrounding rock damage serious and difficult
to support of Liuzhuang coal mine in Xinji combined with the geological environment characteristics of
refrigeration cavern of Liuzhuang coal mine a large number of in-situ and laboratory tests were done including
geostress measurement true triaxial rheological test physico-mechanical properties of roadway surrounding rock
and rock mineral composition analysis. The research results show that floor heave of this roadway is mainly
caused by the flowing deformation of the weak wall rock under the influence of high horizontal tectonic stress.
Optimized support design is carried out for this roadway based on analysis above proposing the floor heave
control strategy of compressible steel arch and foam concrete combined with pre-stressed anchor cable. The
rationality of the scheme is verified by means of numerical simulation.
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Fig.1 Sketch of floor position of Liuzhuang coal mine soft
roadway before and after dinting
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Fig.2 Results of axial compression test of mudstone samples
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Fig.3 Pictures of disintegration test of mudstone

Table 1 Preliminary results by hydraulic fracturing method in
refrigeration cavern

/m RIMPa  PIMPa  PI/MPa  o,/MPa  o,/MPa
21 14.12 13.31 12.32 23.65 12.32
18 16.10 12,50 10.17 18.01 10.17
15 13.35 8,53 6.30 10.37 6.30
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Fig.4 Field creep tests curves in the roadway
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Fig.5 The original support design of Liuzhuang coal mine
refrigeration cavern
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Fig.6 Reasonable support schemes for controlling floor heave
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Table 3 Physico-mechanical parameters of rock mass
/
7 EIGPa u c/MPa A (kg-m 3
2 8.0 0.25 1.00 45.0 2500
2.0 0.30 0.40 35.0 2500
4.0 0.30 0.45 38.0 2500
0.00 3.0 0.30 0.30 40.0 2500
005 ¢
W) 4.37 MPa 1.0 0.35 0.20 27.0 2500
0004 : 210.0 0.30 7800
210.0 0.10 7800
W
2 0.003 0.6 0.45 0.20 25.0 800
']fg 30.0 0.27 2.38 58.7 2500
5 0002 745 0.27 10.50 39.5 2500
0.001
0.0008%% '
0 400 800 1200 1 600 3
I fil/min
42.2
7
Fig.7 Comparison between results from numerical and
measured creep strain 100 mx100 mx100 m
) 100 m 750 m
Table 2 The creep parameters of rock mass
IMPa 4110 ® m n
1.92 5 1.2 0.0122 12
3.93 5 12 0.2340 17—1
4.37 5 1.2 0.401 0
5 1.2 0.216 0 8
9
U 10
[21] U
U 5 (1) (2)
200 kN 20cm 2 (3)
U 20cm (4)
21
(2] ( () 10a
3 1l

i
i

Fig.8 3D numerical model of rock mass distribution
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Fig.12 Variation law of floor heave with time
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Fig.10 Layout of prestressed bolt and cable in refrigeration 1
cavern
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Fig.11 Distribution of creep strain of roadway after 10 years 13

excavation Fig.13 \Variation laws of plastic zones with time
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Fig.14 Maximum principle stress nephogram of inverted arch of
surrounding rock after rheological deformation 10 years
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