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Abstract: The two-stage analysis method was used to analyze the stress and deformation law of
highway bridge pile foundation under unloading of foundation pit excavation. The first stage of
the two-stage method was based on the Mindlin solution. Using the composite Simpson formula
to solve the numerical integration, the horizontal additional stress at the pile position in the soil
under the simultaneous action of the side wall unloading and the bottom unloading of the
foundation pit was obtained. In the second stage, Kerr three parameter foundation model was
used to establish the deflection differential equation of highway bridge pile foundation. Combined
with the horizontal additional stress, the mathematical analytic matrix expression of the
differential equation of pile deflection was obtained by using the finite difference numerical

calculation method. The calculation formula was used to calculate the excavation condition of

W is BH#:2019-10-10
BEEWAB :EHEKARB =S H (41572273,51878157) s TLJ3 4 H AR B2+ 5 4: 71 H (BK20181282)
EFERN W HA91), BRI A, T4 L 58 4L, E-mail : yangtao_nxh@seu. cn,



%58 %

N

foundation pit near the pile foundation of highway bridge, and the validity of the calculation
method was verified by comparing with the numerical simulation results. The influence factors of
axial load of pile foundation, distance between foundation pit and pile foundation and three-
dimensional dimension of foundation pit were analyzed. The results show that the change of axial
load of pile foundation has no obvious effect on the horizontal displacement and bending moment
of pile body. With the increase of the distance between the pile foundation and the foundation pit,
the horizontal displacement and the maximum bending moment of the pile foundation decrease
gradually, and the change of the horizontal displacement and bending moment of the pile
foundation becomes more and more gentle in a large range. The influence of excavation depth on
horizontal displacement and bending moment of pile foundation is far greater than that of
excavation length and width, and the influence of excavation width of foundation pit on pile
foundation is the least.

Key words: excavation of foundation pit; horizontal additional stress; finite difference method;
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