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Abstract: In order to study the pounding response and pounding parameters of bridge structure with
precast segmental bridge piers under near-fault ground motions. Based on OpenSees finite element
analysis software, an analysis model of five-span bridge structure with precast segmental bridge piers
was established. Eight groups of near-fault pulse ground motions were selected to carry out non-linear
dynamic time history analysis of the bridge. The pounding effect on the seismic response of the bridge
and the number of segments, the length of segments, the initial prestress, joint stiffness and other pa-
rameters on the pounding effect of the bridge were explored. The results show that the pounding effect
can reduce the maximum displacement and the residual displacement of the bridge, and the pounding

response can reduce the maximum prestress of the prestressed bar and the maximum vertical pressure
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of the joint in the earthquake of the precast segmental bridge piers, but cannot change the horizontal
shear force of the joint. The pounding mainly occurs at the expansion joint in the middle of the bridge.
The pounding force and pounding times of the middle expansion joint are significantly bigger than
those of the expansion joints on both sides. Increasing the number of pier segments can reduce the
maximum displacement of the bridge, but it will increase the pounding force and pounding times of the
bridge. Among which the maximum pounding force of the middle joint, the left joint and the right joint
of the girder increases about 38.8% , 36.5% and 33.3%, respectively, in six segments compared with
three segments. The initial prestressed force has little influence on the pounding effect of the bridge.
The introduced coefficient can effectively control the stiffness of the dry joint of the pier, when ¢ in-
creases, the joint stiffness increases, the joint opening decreases, the joint energy dissipation capacity
increases, and the pounding force of the bridge decreases.

Keywords: seismic resistance of bridges; precast segmental bridge pier; bridge structures; pounding

effect; dynamic time history analysis
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Fig.24 Influcence of number of segments on pounding re-

sponse
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Table 3 Number of segments effect on pounding response
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Fig.25 Influence of number of segments on the girder dis-

placement

4.2 VBTN 715520

T 2 T B 32 B AR Y K 1] L 72 T
AR BT B4 B Kb 52 4 N 00 5 3R B W ) AR O A
PEEETT UG 5K T, W&l 26 Fr 7, B IF UL g Al 22 AR
P, SN 3 3G, 2 b A A E B E S, W) IR
JS7 3 88 R /N K L T SE AT BT A2 i s T A R/
e B 0 M52 R Y SO B0, 2R TR )L S S S A il
fi o o ST 4 21 HAT O [R) 90 B TN ) BB S, B
S I3 200 iy TR 3 AN ] At 2% PF AR TR o MR B

Jil T 4 LA 00 A TN g 5 R R R KR ) oG R
P27 s, 28 4 8 B 32 02 e ORI J8E 7 G 4 U R
SRR CRUINPAN PSS

i iz
HEEER
TR 15
AL
IR
Sk
Tl
B 1
B 26 #4885 IT S TN 1 A b

Fig.26 Joint opening and tension of the prestressed bar
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Fig.27 Influence of initial prestressed force on the pounding
effect
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Table 4 Influence of initial prestressed force on the pounding effect
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Fig.28 Influence of & values on the pounding effect
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Fig.29 Influence of & values on joint energy dissipation
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