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Research on Surrounding Rock Support of Mining Roadway Based on Mudstone Composite Roof Classification
GUO Pengfei' , ZHAO Yiqing®*, LIU Yang®®, AO Rongzxing®*
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2.School of Resources and Safety Engineering, University of Science and Technology Beijing, Beijing 100083, Chinaj;
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Abstract: To solve the problems of difficult management of the mudstone composite roof and poor roadway support effect in a
coal mine in Shanxi Province, taking a typical working face of the coal mine as the engineering background, an in-depth study
was conducted on the support scheme and support effect of the mining roadway with mudstone composite roof by means of field
investigation, laboratory test, theoretical analysis and numerical simulation. First, the mudstone composite roof was classified
according to the engineering geological conditions. Then, through physical and mechanical tests, the physical and mechanical
parameters of each rock layer of the roof were obtained, which provides a reduction basis for the rock mass parameters in the
numerical simulation. The corresponding roadway support schemes were formulated, and the support effect was evaluated
using numerical simulation technology. The results show that based on the occurrence characteristics of the mudstone layer, the
mudstone composite roof can be divided into five types. The main components of mudstone are clay minerals and quartz, with
an internal friction angle of 30.78° and a cohesion of 75.362 kPa. A differentiated support scheme is proposed, that is, bolt-
mesh-cable support is adopted for type [ , [l and IV roof roadways, bolt-mesh support is adopted for type Il roof roadway,
and I-beam shed support is adopted for type V roof roadway. The numerical simulation and field measurement results show
that the designed support scheme can effectively control the deformation of the surrounding rock of the roadway and ensure the
stability of the roadway with mudstone composite roof. The research results can provide a reference for roadway support design
under similar geological conditions.
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Fig.2 Support schemes of mining roadway
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Table 1 Classification of mudstone composite roofs
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Fig.3 Results of consolidation direct shear test of mudstone
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Fig.4 XRD pattern and phase composition of mudstone
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Table 2 Physical and mechanical test results of rock strata
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Fig.5 Layout situation of five types of mudstone composite roof strata
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Table 3 Physical and mechanical parameters of rock strata
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Table 4 Statistical results of support parameters for five types of roadway with mudstone composite roof
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Fig.6 Vertical stress and horizontal stress cloud maps of air intake roadway with | type mudstone composite roof
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Fig.8 Vertical stress and horizontal stress cloud maps of air intake roadway with V type mudstone composite roof
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Fig.9 Displacement and plastic zone distribution cloud maps of air intake roadway with V type mudstone composite roof

None

shear—n shear-p
shear-nshear-ptension—-p
shear-p

shear—p tension—p

(c) R

LR 1~ IV 2 B8 8 AR A 36 A6 A1 B SC 4 7 &
SCPR L TR PR IS ) N T A P 5 R A
PR B S DX /0 o ELYB A KR L /N T 3 AT B
P 3CA T AR A I~ IV 2 B U TR AR I Y AR
FETE.

£S5 AXBRMEBTETPREEHERMER

Table 5 Numerical simulation results of roadway support stability for five types of mudstone composite roof
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lIES 0.2 2.51 0.8 0.36 0.97 0.5 0.36
IV 0.1 9.76 2.8 0.80 1.50 0.5 0.42
V2 0.0 9.20 2.0 0.30 1.70 1.4 0.00
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Fig.10 Field support effect
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Fig.11 Layout of roadway monitoring points
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Fig.12 Displacement monitoring results of roof and two sides
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