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Abstract [ Objective] When constructing a new tunnel un-
der-passing bridge with open-excavation method, it is crucial to
protect the existing pile foundation system within the excava-
tion pit. In the project of South Hubin Road Tunnel under-
passing Guangqing Highway Bridge, the foundation pit excava-
tion leads to the exposure of existing bridge piles, affecting the
bridge overall stiffness and causing pier settlement. Grouting
reinforcement is proposed to stabilize the pit bottom and the

pile surrounding. It is aimed to investigate the impact of varia-
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tion in the grouting reinforcement range ( thickness and width)
on bridge deformation. [ Method] Using finite element soft-
ware Midas GTS for three-dimensional modeling, the bridge
pier top displacement and the axial force distribution along the
pile shafts are compared under different grouting reinforcement
ranges. The impact of changes in grouting reinforcement width
and thickness around the piles on bridge deformation, and the
effect of improving pile bearing capacity are analyzed. Based
on numerical calculation results and deformation control re-
quirements, a construction reinforcement plan is formulated,
and the pier abutment settlement is monitored on-site during
tunnel construction. [ Result & Conclusion] Grouting rein-
forcement around the piles can effectively compensate for the
loss of friction pile side friction resistance, improving the load
transfer efficiency in the reinforced section and better distribu-
ting the load from the superstructure. Increasing the thickness
of reinforcement around the piles can significantly improve pier
top settlement and differential settlement between adjacent
piers. On-site monitoring of tunnel grouting reinforcement con-
struction shows that both bridge settlement deformation and dif-
ferential settlement meet the control requirements.

Key words foundation pit excavation; pile reinforcement;

settlement displacement; pile shaft axial force
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Fig.1 Profile diagram of tunnel under-passing existing highway bridge
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Tab.1 Soil physical and mechanical parameters
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(1) Ziti 4 5.2 19.9 6 0.33 9 6 20
(32) ERP i 19.1 20.0 23 0.22 0 28 50
(5C-1B) WAETRR L 4.3 18.7 15 0.30 22 16 65
(9C2) Tl RAL 21.4 27.0
HHFINE X 25.0 2 000 0.20 1 000 42 120
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Tab.2 Structural unit and material parameter settings
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Tab.3 Settlement of 2* pier top under different

reinforcement thicknesses

BATRTRE/ cm
T/m
2%.13 2%.14 2%.15 216
RSN 2.58 5.09 4.16 2.32
5 2.28 2.75 2.41 2.14
6 2.22 2.31 2.26 2.12
7 2.16 1.87 1.95 2.09
8 2.01 1.41 1.49 1.99
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Tab.4 Settlement of 2* pier abutment under different rein-

forcement widths

BLTRTRE/ cm
W/m

2%.13 2%.14 2%.15 2%-16

AN E 2.58 5.09 4.16 2.32
3 2.28 2.75 2.41 2.14

4 2.28 2.74 2.40 2.14

5 2.28 2.74 2.40 2.14

6 2.28 2.74 2.40 2.14
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Fig.4 Variation trend of 2* pier top settlement reduction

amplitude
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Fig.5 Settlement of pier top under coupled actions in

additional reinforcement zone
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Fig.6 Shaft axial force distribution of pier friction pile 2*-14
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Tab.5 Maximum settlement at monitoring points of bridge
piers and abutments

I S AL YRR KA/ mm

fiasllIRT]

X*-14 X*-15
1#A 0.7 0.4
2* B 5.8 5.1
3G 1.2 1.2
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Tab.6 Values of differential settlement of bridge pier tops

AHEBEL 253 ULRE(E/ mm
1*-14 J% 2%-14 5.1
1#-15 % 2%-15 4.7
3%-14 % 2%-14 4.6
3%.15 K 2%-15 2.2
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