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Abstract: In order to investigate the influence of sliding-

cable modular expansion joints on the seismic
performance of a three-span concrete skew continuous
beam bridge with a 30° skew angle, sliding-cable modular
expansion joints are adopted to restrict the rotation of
skew bridge girders, the seismic performance of the skew
bridge equipped with sliding-cable modular expansion
joints in pulse-like and no pulse-like ground motions is
explored using analytical fragility curves, and the post-
earthquake repair cost curve is proposed to evaluate the
seismic performance of bridge structures. The results

show that the fragility of piers and bearings is significantly
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reduced after cable-sliding modular expansion joints are
adopted. Under the influence of velocity pulse effect, the
fragility of both skew bridge bearings and piers with cable
modulus expansion joints significantly increase but the
structure failure mode remains the same, and the use of
cable-sliding modular expansion joints effectively reduces
the seismic repair cost of the bridge regardless of whether

ground motions are pulse-like or not.

Key words: skew bridge; sliding-cable modular
expansion joint; seismic fragility analysis; seismic repair

cost; velocity pulse effect
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Fig. 1 Cable-sliding modular expansion joint
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Tab.1 Uncertainty factors and their probability distribution of bridge model
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Bl 400 26.8 1 50 20.15 7 7
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Tab.2 Capacity limit states of components

EDP 6,/mm §,/mm ¢,/mm 7 D,/%
s, S, 37.0 9.8 9.8 1.0 0.5
Be 0.46  0.70 0.7 0.25  0.25

s, S. 146.0  37.9  37.9 1.5 1.0
: Be 0.46  0.90 0.90 0.25  0.25
LS, S, 7.2 T71.2 2.0 2.0
‘ Be 0.85 0.85  0.47  0.46
Ls, S. 2.5 2.5
Be 0.47  0.46
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Tab.3 Probabilistic seismic demand models of each component
ol PR B4 4% EL B PGl K
vy
BOX—COX [#]H s A R* BOX—COX [#])H s A R*
3, 0.599In( V) —6.475 6 1.89  0.646 0.850In(Vg)—7.671 5 0.82  0.718
8, 0.864In( V) —6.826 5 0.94  0.724 0.652In(Vs)—6.515 5 0.73  0.547
TeHE ik ol b, 1.132In(Vg)—8.032 5 0.59  0.799 0.710In( V) —6.560 5 1.26  0.735
7 0.964In( V) —6.605 4 0.72  0.845 1.265In(Vg)—7.586 4 0.45  0.881
D, 0.858In(Vg)—9.593 8 1.26  0.819 1.104In(V;)—10.569 8 0.66  0.804
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A R Ik 0, 1.325In(Vg)—8.922 4 0.64  0.772 0.678In(Vg)—6.345 5 1.18  0.601
7 1.114In( V) —7.304 4 0.65  0.808 1.333In( V) —7.946 3 0.74  0.831
D, 0.904In(Ve)—9.841 7 0.95  0.800 1.195In (V) —11.104 7 0.97  0.733
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