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Influence of Foundation Pit Excavation on
Existing Small Diameter Piers and Reinforcement Design

LIU Ce,SONG Yumin
School of Rail Transit, Shanghai University of Engineering Science, Shanghai 201620, China

Abstract: The underpass with U-shape groove's structure goes through an existing highway bridge as a main
road in Wenzhou. The excavation changed the stress state of the existing small-diameter pier and affected the
safety of bridge structure. Thus the displacement and internal force of small-diameter pier under various working
conditions in process of U-shape groove excavation were numerically analyzed with finite element method
combined with the laboratory test. The results exhibit that the additional bending moment of pile increases, and
the transverse displacement of pier also increases with the crack width of 0.18 mm due to the excavation. The
cosolidation design of existing small-diameter pier was carried out according to the results of force analysis.
When the bridge pier is cosolidated prior to the excavation, the transverse displacement and additional bending
moment of the pier reduce and the crack of pier decreases to 0.07 mm, improving the stability safety factor of
bridge piers. The numerical simulation results are generally consistent with the monitoring data during
construction. This paper can give a reference for structural analysis and reinforcement design of the same type of
small-diameter pier with the surrounding excavation.

Keywords: bridge engineering; existing small diameter piers; foundation pit excavation; numerical simulation;

cosolidation scheme
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Tab. 1 Physical and mechanical parameters of soils
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Fig. 2 Finite element model
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Tab.2 Displacement limits of piers
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Fig. 3 Displacement on top of unconsolidated pier during
excavation of foundation: (a) horizontal displacement,

(b) vertical displacement
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Fig. 4 Consolidation scheme for existing pier
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Tab.3 Calculation parameters of consolidated materials
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Fig. 5 Displacement on top of consolidated pier during excavation of foundation:

(a)horizontal displacement, (b)vertical displacement
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Fig. 6 Comparison of displacement on top of consolidated pier:

(a)horizontal displacement, (b)vertical displacement
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Fig. 7 Comparison of internal force of consolidated pile foundation: (a) bending moment, (b) axial force
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