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Fig. 1 Structural diagram of bridge calculation model

1 (a) and model 2 (b), and cross section of

variable section box girder and hollow thin

wall pier of bridge (c¢)
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Fig. 2 The acceleration time — histories and their
spectral accelerations of EC (a) and WL (b)

seismic ground motion records
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Tab. 3  The relative error between structural response and uniform ground motion input

under different working conditions of bridge model 1 and bridge model 2

Ly . TR By a5
THAAR R F TR L1 12 13 L4 L5 L6 L7 Pl P2 P3 P4
TH® 9.7 -42 -155 -16.9 14.5 15 117 — — — —
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TH 0 -7 -1.5 63.8 -3.3 0 -9.4 152 46.8 -24 -22
B HARAE THG 5 -5.6 7.3 176 -9.6 -12 =20 17 75 -9.4 -31.7
A TH -3.4 7.8 -11.7  -17.3 3.4 -3.8 -4.7 9.5 47 -26 -15.7
SRR TH® -6.5 1 -23 -9.2 8.5 1.9 1.5 8.3 75.5 -11.5 -27.5
TH® 127 -4.3 -1 -11.6 -14.5 -15.4 -9.8 — — — —
THG 20 3.4 -12 -2 -32  -28  -29 — — — —
WARAE TH@ -4.5 -9 -21 -29.6 -11.2 -2 18 — — — —
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THG 22 88  42.7 179 2.5  86.5 1 -26.4 2.3 75 13.4
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THRG -2 =25 13 -12 -17.4 2.5 -11 -33.4 4.2  73.6 -6
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Fig. 3 Comparison of maximum values of axial force, shear force, bending moment of main beams

and shear force, bending moment at the bottom of each pier for two bridge model

under EC record (a) (b) and WL record (c¢) (d)
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Abstract

The seismic wave propagation effect leads to the difference of ground motion intensity and arrival time at the

base of each pier,

models of high pier and long span concrete continuous rigid frame bridges were constructed,

which makes the response of this kind of bridge structure more complicated. The structure

and considering the

structure models of pier height symmetry and asymmetry and input seismic waves with different frequency proper-

ties, the numerical simulation of structural responses of bridges was carried out by means of large mass method,

and the effect of the time delay of ground motions caused by the incline incidence of seismic waves at pier foun-

dation sites of the bridge on the structural responses of bridges was discussed. The analysis results show that: (D

the wave propagation effect due to leads to the extreme asymmetry of the responses of the symmetrical structure

bridge,,

change of the structural responses of bridges and very uneven spatial distribution of the impact,

between the high piers,
crease of incident angle of seismic wave, in general,

to relatively large;

and increases the complexity of the responses of the asymmetric structure bridge;

(@The internal force
The middle span

and the middle piers in the pier responses of bridges are greatly affected; (3)With the in-
the change degree of structural responses of bridges tends

(@The characteristics of the effect of traveling wave on the response of bridge structure are

closely related to the spectral characteristics of the input ground motion.
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