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Abstract: Coal measure strata belong to typical layered sedimentary strata, which cannot be well sim-
ulated by use of the continuous model. In order to study the stress evolution of the surrounding rock
around a roadway in composite strata under the impact load, the deformation-cracking processes of the
surrounding rock were obtained through the parallel computing system for strata motion (based on the
combined Lagrangian-discrete element method ). The superposition of stress waves near the upper sur-

face of the roadway was analyzed based on an idealized model. The mechanism of roof cracking caused
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by the superposition of stress waves was expounded, and influences of impact load amplitudes were
explored. The following results were found. When the initial compressive stress wave reaches the
monitored node near the upper surface of the roadway, the maximum principal stress of the monitored
node shows a down-up-down trend at the beginning, which is caused by the superposition of the initial
compressive and tensile stress waves at different points in time. Owing to the wavelengths of second-
ary stress waves being shorter than those of initial stress waves, the independent effects of the second-
ary compressive and tensile stress waves are more obvious than those of initial stress waves. The su-
perposition of secondary stress waves will generate much lower or higher maximum principal stresses
at the monitored node near the upper surface of the roadway, even leading to roof cracking. With in-
creasing impact load amplitudes, the tensile cracks propagate more rapidly at the stepped growth
stage, the final cracking range in the surrounding rock of the roadway increases, and the equilibrium of
the surrounding rock becomes difficult.

Keywords: StrataKing; impact load ; surrounding rock of the roadway; composite strata; stress evolu-

tion; stress wave superposition
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Fig.1 The flow chart of the parallel computing system for

strata motion
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Table 1 Mechanical parameters of the surrounding rock""

Rl A A W% p/(kgem %) HMERIE E/MPa ARGy NS /() BRI o/MPa iR 6/ MPa
ks 2530 13 010 0.26 42.35 14.66 8.64
Iy 2 660 12 250 0.23 38.51 15.34 6.43

IR D 2 640 8480 0.34 35.04 13.66 7.92
L= 1810 2090 0.21 32.72 1.47 0.73
pige=y 2 420 12 370 0.25 40.86 14.29 6.85
= 2 490 13 140 0.29 43.36 13.65 8.27
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