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Tab.1 Parameters of bridge columns
/mm /mm % %
LA407 609. 6 2438. 4 4 0.75 0.70 0.07
LA415 609. 6 2438. 4 4 1.49 0.70 0.07
1LA430 609. 6 2438.4 4 2.98 0.70 0.07
LAS815 609. 6 4876. 8 8 1.49 0.70 0.07
LA1015 609. 6 6096 10 1. 49 0.70 0.07
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Tab. 2 The sensibility analysis of division of stiffness elements and fibers
3 5 7 9
40 200 40 200 40 200 40 200
14.0 X 10°° 14.1X10° 18.9 X 10°° 18.6 X 10°° 21.6 X10°°  21.2X10° 21.2X10°° 23.0X107°
0. 0629 0.0633 0. 0852 0.0849 0.0974 0.0966 0.1012 0.1052
0.0143 0.0140 0.0171 0.0171 0.0211 0.0196 0.0191 0.0199
. (D 1100 mm s ,1100 mm 5 (2) o
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3 ( D1~ D4 )
Tab. 3 The sensibility analysis of division of . A407 , D1=
flexibility elements and fibers 35 mm,D2=50 mm,D3=75 mm,D4=125 mm,
4 6 8 (D)
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Fig. 1

Comparison of the hysteretic curves between experimental and simulated results
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Tab.4 Maximum residual displacements

(computed value/test value)

6 ( /
Tab.6 The maximum compressive strain of

core concrete (computed value/test value)

A407  A415 A430 A815 Al1015

A407  A415  A430 A815 A1015

1.13  1.08 1.17 1.03 0.97 1.08 0.07
1.09 1.01 1.10  1.00 0.97 1.04 0.05

0.40  0.49 1.16 0.61 0.42 0.62 0. 46
0.70 0.93 2.26 0.80 0.53 1. 04 0. 60

5 ( / )
Tab.5 Section curvature

(computed value/test value)

D1 D2 D3 D4

7 ( / )
Tab.7 The maximum tensile strain of outmost

longitudinal steel (computed value/test value)

D1 D2 D3 D4

104 0.80 0.90 1.09 0.96 0.12
Ad07 1,56 1.13 1.22 1.48 1.35 0.13
.32 1.24 0.85 0.87 1.07 0.20
AdlS 2,07 1.98 1.15 1.10 1.57 0.29
142 1.41 1.76 1.11 1.43 0.16
A130 2.19  2.22 2,31 1.38 2.03 0.18
1.84 1.15 1.03 0.60 1.15 0.39
A8L5 2.68 1.43 1.22  0.75 1.52  0.47
— 115 0.84 0.68 0.8 0.22
Al015 — 134 0.99 0.8 1.05 0.21
.41 1.15 1.07 0.87
2,13 1.62 1.38 1.11
0. 20 0.17 0.32 0. 24
0.19 0.25 0.35 0.26
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0.98 0.74 0.75 1.05 0.8 0.16
A107 1.47  1.09 1.07 1.47 1.27 0.15
103 0.98 1.26 1.22 1.12 0.11
AdlS .73  1.59 1.80 1.65 1.69  0.05
150 0.95 1.43 1.07 1.24  0.19
A430 2.41 1.52 1.87 1.33 1.78 0.23
2.62 1.38 1.28 1.13 1.60 0.37
A8L5 3.93  1.76 1.54 1.43 2.17  0.47
— 168 1.38 1.23 1.43 0.13
AlO15 — 2,01 1.65 1.51 1.72 0.12
153 114 1.22 1.14
2.39  1.59 1.58 1.48
0.43  0.30 0.20 0.07
0.40  0.19 0.18 0.07
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Seismic damage evaluation of RC bridge columns based on fiber elements

Al Qing-hua', WANG Dong-sheng*?, XIANG Min'
(1. Bridge Engineering Department. Shijiazhuang Tiedao University, Shijiazhuang 050043, China;

2. Institute of Road and Bridge Engineering, Dalian Maritime University, Dalian 116026, China)

Abstract: For the advantage of high computational accuracy, fiber beam-column elements are widely
used in evaluation of displacement ductility capacity of RC bridge columns. With the development of
bridge performance/displacement based seismic design, several damage indices have been suggested,
such as ultimate curvature and curvature ductility factor of critical section, maximum strain of confined
concrete and reinforced steels, low cycle fatigue damage indices of longitudinal reinforcement etc. To
study the accuracy degree of damage indices calculated with fiber elements and the main influencing fac-
tors, stiffness-based and flexibility-based fiber elements are chosen to compute aforesaid damage indices
compared with test data of RC bridge columns, with consideration of material non-linearity, geometrical
non-linearity and bond-slip of anchoring steel. The study results show that the damage indices caculated
by flexibility-based element are greater than those by stiffness-based element. Force-displacement curves
and residual deformation calculated by both elements match the experiment with adequate accuracy. Sec-
tion curvatures and tensile strain of longitudinal steel by stiffness element are colser to experimental data
than those by flexibility element, but both elements underestimate section curvatures if loading displace-
ment amplitude or shear span ratio is large. Both element overestimate tensile strain of longitudinal steel

and underestimate compressive strain of concrete.

Key words: reinforced concrete bridge columns; performance based seismic design; fiber element; dam-

age index; cyclic loading test



