537 WT2 ~ 1T T

2015 4F TH

Chinese Journal of Geotechnical Engineering

I [

Vol. 37 Supp. 2
July 2015

DOI: 10.11779/CJGE2015S2032

BE S AER T RIS SRR IS M -

- IR E E

NFEE

WoE, WM, HET

LR BARTRRYE )y 0, 1195 $HiL 212013)

B F: ARSI, Ak R I LA L AL IR S AR S IRBh . O T SR B S AR,

ST T A SRR R E IR ISR . ARSI (KRB Ty REHE S T ORI AL IB AR s MR- - %% - gk
RETRBREG 264, AT T 3RS AR IR . DB B, SR BRAE ML B R IR ORI 1K) W Jk 5l . J3L Fourier

AR YA Y41 Fourier A2 4, U S Ak X 5N AS S8 A AUk A 14980 1 Wi 38 7 o Wi 7 ey B A RS TR AR 200 R
IR GE RS A AR R AR R (K SR, 15 7RSS T T e ALk B (1 W N e A ASCIO B 4 SRR, NI

Wk S AVE Rtk SZ 43 10 5 90 P v 2R Bk Bt A S A8 sh 2B 1 P 18080 1 Wi A W) A 22501
KA. AW AR Bshaiars BE - & - SRS WAUCTTE BORSERTR NG

RESEES: TU473.1; TU476.2 HERFRIRAG: A XEHS: 1000 - 4548(2015)S2 - 0164 - 06
EHRN: ¥ EHA984- ), &, MR, WHFEEAN, LMt WAL TR E-mail: lifdoctor@yahoo.com.

Coupled dynamic model for pile-soil-periodic-viaduct under moving loading

SHA Xuan, FAN Zeng, LU Jian-fei
(Faculty of Civil Engineering and Mechanics, Jiangsu University, Zhenjiang 212013, China)

Abstract: When a periodic viaduct is subjected to moving loadings, the vibrations of the superstructure, pile foundation and soil
will be coupled. To investigate the dynamic response of the periodic viaduct considering the pile-soil-structure interaction, a
boundary element model for the pile-soil system is established to determine the compliances of the pile foundation. By using
the governing equations for piers and beams, the corresponding transfer matrices are derived. According to the joint conditions
at the beam-beam-pier (BBP) junction, the transfer matrix at the junction is obtained. To improve the proposed model, the
Timoshenko beam theory is used to describe the flexural vibrations of the piers and beams. By means of the Fourier and the
sequence Fourier transforms, the frequency domain response of the periodic viaduct under a single loading is reduced to an
integral of the frequency-wavenumber domain response function over the representative span of the viaduct. Employing the
transfer matrices of the piers, beams and BBP junctions as well as the compliances of the pile foundation, the response function
for the coupled vibration of the viaduct is obtained. The numerical results show that there are obvious differences between the
dynamic responses of the rigidly-supported and pile-supported viaducts.
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Fig. 1 Nllustration for a pile-supported periodic viaduct subjected

to a moving loading
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