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Abstract

In order to study the influence of pile-soil-structure dynamic interaction on seismic response
about the long-span cable-stayed bridge, the seismic analysis is carried out in the background of
Jiangshun Bridge of main span 700 m. The key dynamic parameters of concentrated mass model
are given by M method, viscoelastic artificial boundary method and radiation damping theory. The
numerical model is established by Midas/Civil, and the dynamic interaction influence law on ca-
ble-stayed bridge is analyzed .Research shows that: regardless of the vertical earthquake and ho-
rizontal earthquake action, the pile internal force response of the concentrated mass model is the
smallest in three Kinds of model, moreover, the pile top force response value is 30% smaller than
that of engineering simplified model. The main reason is due to radiation damping which produc-
es in the scattering of seismic waves propagating in infinite foundation.
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Figure 1. Analysis model of the lumped mass about pile-soil-structure interaction
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Figure 2. Equivalent physical system of viscoelastic artificial boundary
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Figure 4. The finite element numerical model; (a) numerical model of the whole bridge; (b) numerical model of pile cap; (c)
geological drilling plan of tower
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Table 1. The basic parameters of rock and soil mechanics of Z3 main tower

R1.Z3EBTELTHFEERSH

S B L= H{ELVN ‘ %%Bz ‘ ?}A/ﬁ o iﬁﬁ Eﬁgtﬂ
tEe Rk B v tbv Wy, BV, HEp BRE HBEG
kpa deg M / m/s m/s kg/m3 Mpa Kpa
1 4liwb 0 15 225 0.3 156 292 2000 31.5 12,115
2 TRV TR IR 1 5 2 -29.6 0.35 156 325 1800 3.0 1111
3 Yiid 0 15 -36.1 0.3 156 292 2000 315 12,115
4 §UA 0 15 —45.1 0.3 156 292 2000 50 19,231
5 R0 0 15 -53.1 0.3 156 292 2000 40 15,385
6 i 0 15 —74.4 0.3 156 292 2000 35 13,462
7 R REY S 200 50 -80.6 0.2 400 653 2400 20,000 8E+06
8 RIS RS 200 50 -88.0 0.2 400 653 2400 20,000 8E+06
9 AR D 200 50 -97.6 0.2 400 653 2400 20,000 8E+06
10 RS MIRS 200 50 -100.1 0.2 400 653 2400 20,000 8E+06
11 R 200 50 -102.5 0.2 400 653 2400 20,000 8E+06
12 WA b 200 50 -112.1 0.2 800 1306 2400 30,000 1E+07
13 A fBRE 200 50 -117.8 0.2 800 1306 2400 30,000 1E+07
14 WO D 200 50 -122.8 0.2 800 1306 2400 30,000 1E+07
Table 2. Spring stiffness coefficient of Equivalent soil
2. FMLERENE R
ms HESHS S el BEIKERE HEE LB R m —TRIZELLTIRE 2 KPRIE K.
/ / / m kN/m* m kN/m
1 3-4 Y -22.50 20,000 0 0
2 7-1 TR BTk PR L -25.50 6000 0 0
3 7-1 TR TR PR L -28.50 6000 0 0
4 7-4 Ui -30.81 6000 0 0
5 7-4 gHmb -31.50 20,000 0.69 1.01E+05
W bR AR SO R — R 2R i R A B 9-30.8 m.
Table 3. The damping coefficient of soil of Z3 main tower
F3. 3 EETEIRENEERK
TERKRBNA ) RBABH ¢ LAEIE &3 C, ThESHE R . LAMEBREC
+ES  WEHR
/ / kN*s/m kN*s/m kN*s/m
3 4t >0.01 0.294 59413 5609 65021
4 [k >0.01 0.294 59413 7066 66479
5 b >0.01 0.294 59413 6320 65733
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Table 4. Soil equivalent quality of the pile
F 4. MBAFYLERE

- TR p ARG 4 EJE SR AR T M,
L5 H 2 ik
kg/m® m’ kg
3 b 2000 0.294 308,000
4 [7ipay 2000 0.294 308,000
5 kb 2000 0.294 308,000

Table 5. The spring stiffness between layers and damping coefficient
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4 /P 2000 19,231 365.38 51.3 6252 1933
5 R 2000 15,385 292.31 51.3 5002 1546
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Figure 5. Comparative analysis of three different models with bending moment at tower bottom; (a) Longitudinal bending mo-
ment; (b) Transverse bending moment
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Figure 6. Comparative analysis of three different models with bending moment at pile top; (a) Longitudinal bending moment;
(b) Transverse bending moment
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