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Abstract: Currently the time-space deformation regular pattern of the surrounding rock of super-
large cross sectional slate tunnel during construction period is short of systematic summary. Tak-
ing Yaojia tunnel in Chang-Kun Hunan Section of Shanghai-Kunming Passenger Dedicated Line as
an example, the time-space deformation regular pattern of tunnel under conditions of different
excavation approaches was analyzed based on the field deformation monitoring data. The types of
the relationship curves of the surrounding rock deformation with time and the distance to the tun-
nel working face were divided. The relationship of the surrounding rock displacement releasing
rate with time and the distance to the tunnel working face was analyzed. The influence of sur-

rounding rock grade and space location on time-space effect of surrounding rock deformation was
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researched. The results show that the surrounding rock deformation-time curve can be divided in-
to “Bow” type and “Bench” type. The “Bow” type can be concluded into 3 deformation stages and
it is suitable for surrounding rocks of grade III and grade IV. The “Bench” type can be divided in-
to 4 deformation stages and it is suitable for surrounding rock of grade V. The relationship curve
between surrounding rock deformation and the distance from the working face can be divided into
“Single Chang” type and “Double Chang” type. “Single Chang” type curve is fit for surrounding
rocks grade III and grade IV. The surrounding rock deformation tends to be stable and the time-
space effect disappears when the distance from the monitoring site to the working face is larger
than 5 times of the tunnel diameter. “Double Chang” type curve is suitable for surrounding rock
of grade V. The surrounding rock deformation tends to be stable when the distance from the mo-
nitoring site to the working face is larger than 3 times of the tunnel diameter. Finally the sur-
rounding rock displacement releasing rate under different rock grades with the change of time and
the distance to the working face is put forward. The results can be taken as a reference for the re-

search on long-term stability of surrounding rock of super large cross sectional soft rock tunnel.

Keywords: super-large cross section tunnel; construction period; time-space effect; displacement

releasing rate
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Table 2 Displacement releasing rate of surrounding rock under different distances to the working face
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(1 RERAR (2 2 54 (29 3 548 (29 5 548D (2 5 15T )
#oOT o 33.30 45. 89 94. 29 99.79 100. 00 100. 00
DK380-+990 Vv ik 14.36 48.05 95. 40 99. 65 100. 00 100. 00
Tig  10.54 — 54.93 99.72 100. 00 100. 00
oo 32.40 41.94 75. 31 99. 48 100. 00 100. 00
DK380+4755 IV gk 14,28 62. 32 95. 94 99. 86 100. 00 100. 00
Tig  10.23 — 56. 60 96. 68 100. 00 100. 00
#tOT 0 31,44 62.37 90. 14 100. 00 100. 00 100. 00
DK3804 655 11 gk 15,40 84. 29 99. 16 100. 00 100. 00 100. 00
T4 10,30 — 44. 08 98. 25 100. 00 100. 00
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the working face
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