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Abstract

Irregular bridges are bridges that have a complicated dynamic behavior due to differences in the height
of the columns, the angularity of the deck with an abutment or the horizontally curved bridges under
earthquake, which influenced the magnitude and type of damage by the earthquake in them is different.
Two parameters of the arc angle and the height of the bases are essential factors in the seismic analysis
of horizontally curved bridges. In this paper, the effect of the arc angle on the seismic vulnerability of
horizontally curved reinforced concrete bridges was studied. For this purpose, eight bridges with
different arc angles (0, 15, 30, 45, 60, 75, 90, 105 degrees) were designed and simulated in CSiBridge
software. They were analyzed as nonlinear dynamic with eight different earthquake records of
Northridge, Loma Perieta, Landesr, Kocaeli, Imperial Valley and Cape Mendocino. The effect of the
arc angles on performance parameters such as the amount of rotation of plastic hinge, base shear and
deck displacement in two directions of longitudinal and transverse were investigated. The results
showed that by increasing the arc angle from zero to 105 degree, the amount of rotation of plastic
hinges of the columns was increased by 16% compared to the straight bridge. Also, the results showed
that the performance level of consecutive bridges and arch bridges up to an angle of 75 degrees was
categorized in the immediate occupancy level (10), but the bridges with angles of 90 and 105 degree
were categorized at the life safety level (LS). Also, the study of the effect of the arc angle on the base
shear indicated that the maximum base shear was obtained at 75 degrees with a 33% increase
compared to the straight bridge.
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