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Seismic Calculation and Analysis of the Pile
Foundation of a Certain Bridge
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Abstract: The seismic performance of the pile foundations of bridges is very important in earth-
quake and geotechnical engineering. At present, the seismic design of a pile foundation only con-
siders structural measures to ensure its seismic performance, which can lead to overestimation or
underestimation of the seismic performance. Therefore, this study investigates the seismic design
of a bridge using a three-dimensional finite element model. Under different seismic waves, the
seismic response of a pile foundation was calculated, considering the soil-pile structure interac-
tion, and the results were compared and checked. The results show that: (1) The internal force
response of the pile is related to the frequency spectrum characteristics of the input ground mo-
tion; (2) for the pile foundation in a site, the result of finite element analysis is similar to that of
the m method; (3) when the depth of pile cap is zero, the internal force of the pile body is relatively
large, so it is necessary to take corresponding measures to reinforce the soil around the pile cap.
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Table 1 Physical and mechanical parameters of soils used in tests
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Fig.1 The elevation drawing of bridge and plan of pile foundation
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Fig.2 The layout plan of pile foundation (Unit: mm)
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Fig.3 The finite element model of bridge
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Table 2 The maximum displacement of pile top in the
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Table 3 The maximum internal force of pile in the model under rare earthquake
o A LI El J%
55 J3/kN 4/ (KN« m™ 1) 55 J3 /kN 4/ (KN« m™ 1) 95 J1/kN A/ (KN« m~ 1)
z [ 142.62 675.55 158.77 —728.37 —215.23 —870.84
v I 755.15 1 740.98 —672.01 —1689.33 —651.54 2 769.06
WA A AN D) SR 3% 8 R T 7 MG A
RIVAT SRATAH DL B BE B 9 3 S0 AS . %5 1 SR i K] H A M
A 5 B 5. . /
D T ARA T il 1 32 K V- A0 A B N VA T
TR . B A 6 s . TR
HES VL (IR R /i SN
{EL I 20 B9 A T3 5 (B E AT 9 0 0 A R SO 7t =
MEBEL RS N . E 4 I T RAGEA
2 g (EL R o A 4 R RN 5 A%
Tt —
M 4 ] UL R iR M T E AT B B AR A A B5 m*it AKX

AR AR D B A R IR SRR S B R B

Fig.5 Calculation pattern of m method
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Table 4 The maximum internal force and displacement of pile under the input of different seismic waves

R i A 1] 451 B /KN /(KN em~ 1) @il /kN fif%/mm
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Table 5 Comparison between the results of time history analysis and m method ( Absolute value)
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Table 6 The maximum internal force and displacement of pile
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