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Arrangement of Connections and Piers and Earthquake Resistant
Capacity of Typical Bridges
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Abstract

Bridges are designed and constructed as infrastructures in order to overcome topographical obstructions for fast and smooth
transfer of human/material resources. Therefore the shape and size of piers constructed along the longitudinal bridge axis should be
restricted by topographical conditions. Action forces of connections and piers are affected by pier shapes and sizes together with
connection arrangement which decides load carrying path under earthquakes. In this study a typical bridge is modelled with steel
bearings and reinforced concrete piers and seismic analyses are performed with analysis models with different arrangement of steel
bearings and piers. From analysis results ductile failure mechanisms for all analysis models are checked based on strength/action
force ratios of steel bearings and pier columns. In this way the influences of arrangement of connections and piers on the earthquake
resistant capacity of typical bridges are figured out in view of forming ductile failure mechanism.

Keywords - topographical obstructions, connections, piers, ductile failure mechanism, earthquake resistant
capacity, typical bridges
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Table 1 Regular bridge requirements
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(1) *:no seismic analysis required

(3) SM:single-mode elastic method

Table 2 Minimum analysis requirements for seismic effects
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Table 4 Pier column, (a)-P3

. design . .
action L. nominal design
load R seismic
case force ) force strength strength
(kN-m) (KN-m) (kN*m) (kN*m)
LC1 74732 3 24911 46100 46100
LC2 39992 13331 46400 46400
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Table 5 Design seismic force for steel bearing, (a)-P3
load case 1(action force) case 2(overstrength) design seismic
case action force R action force/R A\, M, L, A, M, /T . shear force force
(kN) ) (kN) (kN'm) (m) (kN) (kN) (kN)
LC1 2712 ) 2712 61362 0 8766 4 2192 0846
LC2 2846 2846 60000 8571 1 8571
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Table 7 R, for 15 analysis bridges
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