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Stress Distribution Law of Surrounding Rock in Front of
Tunnels Face During Coal Seam Penetration in Highway Tunnels
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Abstract: In order to study the stress distribution law of surrounding rock in front of the tunnel face in flat
large-span highway tunnel, taking Songkan tunnel as the engineering background, the numerical calculation
model of tunnel crossing coal seam is constructed by FLAC™ numerical simulation software, and the stress
evolution law of surrounding rock in front of the tunnel face is analyzed. The results show that firstly, in the
process of tunnel excavation, the vertical stress of the surrounding rock in front of the tunnel face increases
sharply at first and then decreases gradually to the original rock stress. However, the vertical stress concentration
factors of the surrounding rock at different positions in front of the tunnel face are different. The stress
concentration factor at the bottom of the tunnel is greater than that at the top of the tunnel, and the stress
concentration factor on the left side of the tunnel is greater than that on the right side. Secondly, as the distance
between the tunnel face and the coal seam decreases, the width of the change area of the vertical stress of the
surrounding rock decreases first and then increases in a shaped “V”. The width of the stress change area on the left
side of the tunnel is larger than that on the right side. Lastly, the horizontal stress in the surrounding rock in front
of the tunnel face shows a trend of increase from zero to the original rock stress. The closer the tunnel face is to the
coal seam, the smaller the increase of the horizontal stress of the surrounding rock in front of the tunnel face.
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