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Study on deformation mechanism and control technology of

roadway surrounding rock in ultra soft strata
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(1. School of Safety Engineering, North China Institute of Science and Technology, Beijing 101601, China;
2. School of Civil Engineering ,Shandong Jianzhu University , Jinan 250100, China)
Abstract : In order to solve the low strength, poor bearing capacity, quick deformation and hard maintenance difficulty of the surrounding
rock in the second mining block under the sea area of Beizao Mine, from'the surrounding rock mechanics features, rheological features of
the soft rock mine roadway, study was conducted on the disturbance ‘influences, floor heave, dewatering and drying disintegration of the
surrounding rock and other aspects. The deformation mechanism of*the surrounding rock in the type roadway was revealed. A support plan
with high strength steel tube concrete supports was provided:, The cross section of the mine roadway was circular. The support steel tube of
the steel tube concrete supports would be a 4194 mmX8-mm steel tube and the joint coupling of the steel tube would be a 219 mmX8 mm
steel tube. The backfill would be conducted with €40 concrete. Behind the support wall, the auxiliary steel bar mesh support and shotcrete
support would be made. The site test results showed that the deformation value of the support was 20~ 80 mm, the max deformation was 80
mm only, the support had not obvious deformation, the support plan with the steel tube concrete support could be able to control the sur-
rounding rock deformation of the air return gateway in No. 2 mining block under the seam area of Beizao Mine and the surrounding rock of
the gateway was kept in stable.

Key words : mine roadway under sea area; ultra soft strata; surrounding rock deformation; steel tube concrete supports
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Table 1 Physical-mechanical parameters of rock in coal roof

AR/ AT R
s i MEE /N4
- MPa N mpEMPa /%
1 & 1431 — 12.50 1.12
2 I 1041 0.21 5.70 0.80
3 e 993 0.36 10.70 0.97
4 H 1441 0.25 5.70 0.76
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Table 2 Test results of rock water—physical parameters

e WE, AkR, O RE oK ik

i
T o(geem™) % /g K/ % /%
1 2.23 11.2 251 42.6 14.2
2 2.19 11.8 222 28.7 12.9 Rl
3 2.17 10.1 215 31.3 14.9 e
4 2.09 10.0 256 34.4 15.4
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Fig. 1 The granule of albite in oil mudstone(3 860 times)
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Table 3 Content of rock mineral ingredient
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Table 4 Comparable content of clay mineral ingredient
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Table 5 Parameters of support section
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Fig. 2 Five—circular steel tube confined concrete support
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Fig.3 Structure of steel tube confined concrete support
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Fig.5 Curves of supports deformation monitoring
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Fig. 6  Support effect of steel tubular confined concrete supports
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Fig. 7 Force curves of No.8 support
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