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Optimization of Construction Methods for Shallow Buried

Covered Excavation Air Duct Enter Tunnel

Dai Wenting, Wang Zhen, Sun Mingzhi, Yan Simeng, Sun Sibo
( School of Transportation, Jilin University, Changchun 130022, P.R. China)

Abstract: The ground surface settlement caused by metro construction has a great influence on surrounding
buildings and roads. The construction of cross section of shallow buried covered excavation air duct and metro is the
key and difficult process. In order to control the surface settlement in the construction process, and to guide the
construction, the paper makes the following research: for the purpose of optimization of construction methods for
shallow buried covered excavation CRD air duct enter PBA tunnel, we have established the numerical simulation
model of Jiefanglu Station of Changchun Metro with the program of FLAC-3D. Comparison and contrast is made among
direct broken horsehead, double arch hoist and strengthened ring beam, after analysis the ground surface settlements
when excavating air duct and tunnels, we find that when the air duct is excavated, the settlement of double arch hoist
is minimum, and when the tunnel is excavated, the settlement of strengthened ring beam is minimum. we can get the
result: (1) The cast double arch hoist is superior to other methods, when the air duct is excavated, (2) The cast
strengthened ring beam is superior to other methods, when the tunnel is excavated.
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Fig. 1 The geometry of strengthened ring beam and air duct and the excavation sequence of air duct( unit; mm)
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Table 2 Coordinates of monitoring points of ground surface settlement on Line 2
I i > DH-1 DH-2 DH-3 DH4 DH-5 DH-6 DH-7 DH-8 DH-9 DH-10 DH-11
X -10 -5 -2.5 0 2.5 5 10 15 20 25 30
LY 7N Y 29 29 29 29 29 29 29 29 29 29 29
A 0 0 0 0 0 0 0 0 0 0 0
R3 KELE 2 S&EHEIDAITME ST S LR
Table 3 Coordinates of monitoring points on the cross of air duck and Line 2
W 55 4 5 DK-1 DK-2 DK-3 DK-4 DK-5 DK-6 DK-7 DK-8 DK-9
X -24 =20 -15 -13.7 -9.8 -6.4 -4 -2 0
Y Y 29 29 29 29 29 29 29 29 29
A 0 0 0 0 0 0 0 0 0
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Fig. 16  Settlement of monitoring point on the cross of air duck and Line 2 when excavating main structure
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