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Study on combined support technology of bolt-mesh-shotcrete
and concrete filled steel tubular supports
for soft rock roadway in Yangzhuang mine

LI Xuebin', YANG Renshu®’, GAO Yanfa’, XUE Huajun’

(1. Beijing China Coal Mine Engineering Co. Ltd, Beijing 100013, China; 2. School of Mechanics & Civil Engineering,
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Abstract The sounding rock of III-Level South Roadway was significantly affected by geological
structure, lower roadway sounding rock strength, higher content of clay minerals, and serious argilliza-
tion. Combined with deformation characteristics of South Roadway, the combined support of bolt and
steel tubular confined concrete support (STCCS) has been designed as follows: roadway section is in
horseshoe, with @20 mmxL1800 mm L-steel bolt, STCCS constituted by @194 mmxL8 mm seamless
steel tube and C40 core concrete. Combined with theoretical calculation, the ultimate bearing capacity
of the designed support programs is greater than the surrounding rock load of South Roadway, which
can maintain the stability of roadway surrounding rock. By numerical analysis and on-site monitoring
analysis, the final deformation of roadway sounding rock is small after roadway support scheme has
been applied. The support force of bolt and STCCS was less than their limit load. Consequently, road-

way support is stable and reliable. So the support programs reached the soft roadway support require-
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ment of III-Level South Roadway.
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Table 1 The rock water physics nature
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Fig.1 Original supporting parameters of South Roadway
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Fig.2 Roadway support parameters
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Table 2 Calculative parameter for steel tube
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Table 4 Rock material parameters
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Fig.4 Roadway surrounding rock displacement
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Fig.5 Mechanics analysis on roadway support structural

5 IIHEEM A

5.1 HMAREIT

P30, 45 BESCHAbVE 2 AN R, SR
Co AR R S S I S SR TR B AT RS I
AP BAR TR, W 6 Fin.

v

£ ¥ ‘__ i ’5 k-

K6 BIEZHAZTE I

Fig.6 Deformation monitoring on STCCS in roadway support
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Fig.7 Relative displacement monitoring curve
of STCCS in roadway support
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