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Abstract: Reasonably and effectively simulating pile-soil-structure dynamic interaction is impor-
tant in the seismic response analysis and foundation treatment of the nuclear island building over
soft ground conditions. In this paper, based on the actual project of a proposed nuclear island
plant, the contact effect between the pile and soil around the pile was simulated with the Good-
man element, and the nonlinear characteristics of the near-field soft soil foundation are described
by equivalent linear method. At the bottom and side of the model, the viscous boundary was in-
troduced to simulate the radiation damping effect of the semi-infinite ground, so that the analysis
model for the pile-soil-nuclear island structure interaction was established under the condition of
the soil foundation. Furthermore, by comparing and analyzing the floor response spectrum and

relative displacement (absolute value) of structure nodes under conditions of the original founda-
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tion and rock-socketed pile foundation, respectively, the influence of the rock-socketed pile foun-

dation, considering the contact effect between the pile and soil on the nuclear island building, was

analyzed. The results can provide some reference for the foundation treatment of nuclear island

structures under similar soil foundations in practical engineering.

Keywords: contact effect; Goodman element; soft soil foundation; viscous boundary; equivalent

linear method; pile-soil-structure dynamic interaction
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Fig.1 A model for pile-soil-nuclear island structural interaction

under complex foundation condition
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Fig.2 Calculation flow chart of the equivalent linear model
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Fig.3 Plan layout of rock-socketed piles
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Fig.4 2D Goodman element model

2 BT BE S M R N R 53 A

B F L B 7 A B AL, DL B AR
CPR1000 # & )~ b3 A5 50 #EAT MR AE T N A% 8 T
Pz 235 ¥ - I b 3 3 g AR VR TR S ) OB 2%
PE R A% 8 T s Gl A6 04 3 g e g R A7 X L 43T
2.1 EEBESH

B B ) s b 5 S KT B2 R b B AN TR Y
Bt W AR I 8 R K FZH &R R
JE R BB G AR v VBB o KFHJE L D
K1, HLEWN Gr M D-r kRZML 5=
I RAT A 5 TR,

F T S B R 9 T 5 b L R 2 ) T AR ik A
A B A AV AR A RST8] 3 B s, He i
A Z A 2 mL AR K BN A =78.03 m,
LR 6=53.07 m, Wi, X-Z M Y-Z WFH K
[7) (%)t ASE 4000 ][] A0 % A8 il 1.5A A 1,56, TR
JEWCST m, ISR DU Y 2 T8 55 2 00 B Al A% %5
JE AR R BN B N A 4~ 8 AN A, BT A S k-
T B S M EAE R A 6 Frs ., X T
B 4 A0 T AE I o Goodman 42 fil 59T B A 6 2 50 2
FZcwk13],



1584 o= T OB 2% 2019 4F

®1 METHESH

Table 1 Calculation parameters of the foundation soil
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Fig.6  An equivalent simplified model for the pile-soil-nuclear island dynamic interaction
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Fig.7 Acceleration time-history curves of the input ground motions
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Fig.9 Comparison of acceleration response spectra for node 8 under different operating conditions
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Fig.10 Distribution of displacement difference (absolute value) for different nodes on the structure
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