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ABSTRACT

The purpose of this study is to find inelastic behavior and ductility capacity of reinforced concrete
bridge columns under earthquake. Material nonlinearity is taken into account by comprising tensile,
compressive and, shear models of cracked concrete and a model of reinforcing steel. The smeared crack
approach is incorporated. In boundary plane at which each member with different thickness is
connected, due to the abrupt change in their stiffness local discontinuous deformation can be taken into
account by introducing interface element. Also an analytical model is developed to express the
confining effects of lateral tie which depend on the existence or nonexistence and the amounts of
transverse confinement, etc. The proposed numerical method for inelastic behavior and ductility capacity

of reinforced concrete bridge columns will be verified by comparison with reliable experimental results.
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1. HdEMe EZEA

. Concrete Yield of steel bar | Number | Shear .

Specimen . Hoop Axial
. ) compressive (MPa) of span . .
Specimen height . . rein. ratio | stress
b ) strength loading ratio %) (MPa)
number m a
(MPa) Long. Hoop cycle (h/d) °

P-10 2.50 313 308.3 2722 10 54 0.10 0

P-11 2.50 321 308.3 2722 10 54 0.20 0

P-13 2.50 3238 308.3 2722 10 5.4 0.31 0

P-17 1.75 331 308.3 2722 10 38 0.10 0
P-56 2.50 425 369.7 370.2 10 54 0.10 0.49
P-57 2.50 40.0 369.7 370.2 10 54 0.10 0.98
P-58 2.50 39.2 369.7 370.2 10 5.4 0.10 1.96
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Test Analysis
"M@ 3| @
. Viax| &, S, Vimax| Oy 8.
Specimen u u / / / /
kN mm | mm kN mm | mm 5 6 7 8
@ ®| | O|O® 0|6
¢)) @ | & &) ® | O
P-10 161.8 [ 12.41 | 83.10| 6.7 | 1562 | 150 ! 77.0 | 5.1 | 1.04 | 0.83 | 1.08 | 1.31
P-11 162.1 {12.39 | 83.17| 6.7 | 1589 | 150 | 880 | 59 | 1.02 | 083 | 095 | 1.14
P-13 156.3 {1234 19695| 79 | 1592 | 140 | 87.0 | 62 | 098 | 0.88 | 1.1I 1.27
P-17 231.8 | 7.83 [ 31.88( 4.1 | 222.1 80 | 470 | 59 | 1.04 | 098 | 0.68 | 0.69
P-56 175.0 | 14.63 | 5831 | 4.0 | 1893 | 17.0 | 550 | 3.2 { 092 | 0.86 | 1.06 | 1.25
P-57 182.6 [ 16.08 1 6433 | 40 | 2053 | 17.0 | 80.0 | 4.7 | 0.89 | 095 | 0.80 | 0.85
P-58 1944 120.13 (6031 3.0 | 2142 | 180 | 540 | 30 | 091 | 112 | 1.12 | 1.00
Mesan 097 | 092 | 097 | 1.07
Standard deviation | 0.06 | 0.10 | 0.17 | 0.24
240 - l 0
|
A | ;
220 -- ® i 8 —
g 3
g . E
S om- g L ® b
= N °
B 10— ! . 4
2 : ; % | o ®
180 .' 1 2 1
L7 S — . {’ [ - . -
140 100 180 €0 22 4 [} 2 4 [} 8 1
Test result, Ve (kN) Test result, Ductility ()
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