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Influence of Shield Tunneling on the Buildings above
in Saturated Sandy Stratum Area

LIU Guo-nan, ZHANG Yuan-rong, XIAO Wen-hai
(Shenzhen Research and Design Insititute ,China Academy of Railway Sciences ,Guangdong Shenzhen 518034 ,China)

Abstract: A numerical model of shield tunneling construction in the case of line 2 of Shenzhen
metro with saturated sandy stratum condition is established using FLAC3D program, considering
the fluid-solid interaction constitutive relation., By comparison between the calculated subsidences
caused by shield tunneling at saturated sandy stratum and observed results, it is comfirmed that
the numerical model is rational. A group of analyses for influence of the shield tunneling on the
buildings above are taken. The result shows that the maximum settlement and minimum
horizontal displement occur as building lays above tunnel center, in the case the differential
settlement of building is the biggest and building inclines to the direction of shield tunneling. The
maximum horizontal displacement of building and the differential settlement of ground appear
when the building is departed from the tunnel as one time of tunnel depth, in the case the building
inclines to the vertical direction of the tunnel. When the building is departed from the tunnel as
more than two times of tunnel depth, the builing will be less influenced, the numerical simulation
result shows that the settlements of building and ground are even and small.
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Fig. 3 Effective stress distribution on the cross

profile of model center.
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Fig.4 Sketch of load on the shield.
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Fig. 7 Calculated and observed subsidences on the

axis and the across section of the tunnel.
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Fig. 8 Calculated pore pressures curves at point B

and F on the axis section of the tunnel.
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Fig.9 Position Sketch of three buildings.
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Fig. 10 Sketch of measuring points of model.
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Fig.12 Ground settlement curves of some calculation
points on the ground surface of axis profile

of the tunnel.

AN 13 Bran . 32 58 U4 A B0 B g B R e
B T EA T 07 LA 2 B s A S BRI R AR A 3
HERIRER R KRR AN EITRERMN 7~
FERY T UURN 3 3% 4k 1) o (] $E 3

10 %,

#{: mm
ZDISP:-24,0 -
; 5
0
g
N
-5
-10
~-15

~-40 -30 -20 -10 0 10 20 30 40 50
x/m

B13 REFSRIGEDLESFELERE

Fig. 13 Z—disp. contours in cross section of the tunnel.
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Fig. 17 Lateral displacement curves with depth

under the foundation.
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