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Abstract; Mountain areas are rich in mineral resources, and coal seams are fragmented. Constructing
tunnels crossing coal measure strata, it is difficult to control the deformation of the surrounding rock.
Construction disturbances can easily cause collapse of the tunnel arch and damage to the support
structure. Based on a tunnel project, numerical simulation research on the mechanical characteristics of
tunnel construction crossing coal measure strata was carried out. Different construction methods such as
full-face tunneling method, bench cut method, reserved core soil method were compared and analyzed for
their stress and deformation characteristics in tunnel construction crossing coal measure strata. The
adaptability of different construction methods was discussed. The research results show that all three
construction methods will cause uneven settlement of the arch crown. The minimum settlement of the arch
crown caused by the reserved core soil method is =9. 06mm, and the minimum horizontal displacement is
2.26mm. The maximum settlement and horizontal displacement of the arch crown caused by full-face
tunneling method are —15.28mm and 14. 88 mm respectively. Due to the good overall integrity of the
lining, full-face tunneling method can effectively reduce the stress concentration on the arch crown and

alleviate the degree of eccentric compression of the support structure. However, reserved core soil method
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and bench cut method have obvious stress concentration on the arch crown, causing tension on the left

side of the support structure and compression on the right side. From the overall construction analysis,

full-face tunneling method rapidly increases the settlement of the arch crown in the early stage of

construction, and tends to stabilize after the lining is closed loop, while bench cut method has a large

settlement of the arch crown during the excavation of the upper platform, which is in a high-risk period.

Although reserved core soil method involves more excavation steps, it can effectively control the

deformation of coal seam surrounding rock and has strong adaptability in tunnel construction crossing coal

measure strata.

Keywords : tunnels ; coal measure strata ; excavation ; simulation ; mechanical properties
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Fig.1 Tunnel section size( unit;cm)
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Fig.2 Numerical calculation model of tunnel

excavation construction( unit;m)
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Table 1 Model calculation parameters

$iH ?j'flﬁﬁ MEL/N %Fi/ FES, NEEE
7/GPa e (kg-m™)  kPa f/(°)
b A 0.04 0.42 2700  4.90x10°  46.7
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2 0.41 0.39 1400  0.34x10° —
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Fig. 3

Vertical displacement of 25m surrounding rock in tunnel construction by different methods (unit; m)
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Fig.4 Horizontal displacement of 25m surrounding rock in tunnel construction by different methods (unit; m)
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Fig.5 Total stress of 25m surrounding rock in tunnel construction by different methods (unit:kPa)
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