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trol Measures of Metro Station Foundation
Pit Under-crossing Existing Bridge

HE Shengya, LIU Yi, LI Hengyi, WANG Zhijie
Abstract

foundation pit under-crossing Guangzhou-Shenzhen Intercity

Taking Shenzhen Metro Line 12 Heping Station

Railway certain mega bridge section as an example, the influ-
ence of different foundation pit dewatering forms and steel sup-
port system layout on the deformation of bridge piers is ex-
plored. Protection and control measures for bridge piers are
proposed and are verified with field monitoring data. Results
show that. the increase of diaphragm wall concrete elastic mo-
dulus has limited control effect on the deformation of bridge
pier, and it is uneconomical to control in this way. Foundation
pit dewatering increases the vertical maximum displacement of
the pier but decreases the horizontal maximum displacement.
Reducing the number of steel supports significantly increases
bridge pier deformation, while reducing the second and fourth

supports increases the maximum horizontal displacement of

bridge pier No. 30 by 56.91% and pier No. 31 by 36.53%.
Adopting reinforcement measures of isolated pile or rotary jet
grouting pile alone doesn’t guarantee the deformation require-
ments of bridge piers. Field monitoring and numerical simula-
tion results show that the joint reinforcement measure of isola-
ted pile and rotary jet grouting pile proposed by the project is
effective.
Key words metro; station foundation pit; bridge pier rein-
forcement; control measure
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Fig.1 Planar diagram of Line 12 Heping Station foundation

pit undercrossing mega bridge
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Fig.2 Finite element model of Heping Station foundation pit

undercrossing Guangzhou-Shenzhen Intercity Railway

certain mega bridge section
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Tab.1 Physical and mechanical parameters of Heping Station foundation pit soil layer

R AR FE/(KN/m’)  BPEETE/MPa JAfALL BERJI/kPa NERIR/(°) BiEFRH (em/s) JEJE/m
87 ) 20.5 120 0.28 5.0 38.0 1.5
iSI 16.2 10 0.42 12.5 4.5 1.157 x10 ¢ 3.0
KRt 19.0 25 0.32 30.0 17.5 2.315x10°° 4.5
WEH L 18.5 30 0.30 30.0 24.5 1.157 x107* 14.0
LRALIR AL A 18.9 70 0.26 40.0 26.5 2.315x107* 11.0
RALIR AL K 22.5 300 0.28 150.0 36.0 4.051 x10 3 7.0
T RULIR A 76 5 25.0 1 500 0.26 500.0 40.0 2.894 x10 73 2.5
MORILIR AL K 26.5 12 000 0.22 2.000.0 42.5 5.787 x10° 76.5
x2 12 SEMTERERBEINEHSE
Tab.2 Parameters of Line 12 Heping Station foundation pit enclosure structure
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