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Correction for seismic damage index model of concrete column
with 630 MPa high strength steel bar
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Abstract: In order to verify whether the various Park-Ang damage index correction models can accurately assess the
seismic damage of concrete columns with 630 MPa high strength steel bar . Based on the phenomenon of quasi static
test and the measured data of column with 630 MPa high strength steel bar the damage index of 8 typical specimens
was calculated by using 6 models firstly, and the damage index was compared with the experimental range of dam—
age index, and the applicability of 6 models was analyzed. Then the parameter fitting and model correction of the
four models with large deviation in the calculation results were carried out based on the actual data. The results
show that Kunnath model, Chai model, Fujianping model ( modified) , Wangdongsheng model ( modified) and
Fuguo model( modified) can accurately simulate the development of damage index of column with 630 MPa high
strength steel bar, but the calculation results using the modified Kumar model are relatively small and the effect is

poor.
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Table 1 Parameters of specimen

) IRBEE: LD S A %ﬁﬁ%‘?é}wﬁﬂiﬁz ENG WS ?ﬁﬁf%%ﬁﬁé\ [y il i T 4 2%
sy N(kN) AR A, (%) LA, P (%)
Z1 c45 201 4.93 4D14 0.985 C8@ 100( 2) 1.100
72 €60 641 4.93 4D14 0.985 C8@ 100( 2) 1.100
73 C45 502 4.93 4D14 0.985 (8@ 100(2) 1.100
74 c45 201 4.98 4C18 1.630 C8@ 100( 2) 1.160
VA c45 502 4.98 4C18 1.630 C8@ 100( 2) 1.160
76 €60 641 4.98 4C18 1.630 (8@ 100( 2) 1.160
77 C45 201 4.93 4D14 0.985 D8@ 150( 2) 0.736
78 45 502 4.93 4D14 0.985 D8@ 150( 2) 0.736
79 €60 641 4.93 4D14 0.985 D8@ 150( 2) 0.736
Z10 €45 502 4.93 4D14 0.985 D8@ 100( 2) 1.100
Z11 €60 641 4.93 4D14 0.985 D8@ 100( 2) 1.100
712 €60 641 4.93 4D14 0.985 (8@50(2) 2.210
Z13 €60 641 4.93 4D14 0.985 D8@75(2) 1.470
714 €60 641 4.93 4D14 0.985 D8@50(2) 2.210
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Fig.1 Size and reinforced bars of specimen
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Fig.4 Failure mode of partial specimen
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Fig.5 Load-displacement hysteresis curve of partial specimen
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Table 2 Relationship between damage degree, damage dndex and test phenomenon
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R BRI B L A SC A Ak B 30 2 S A A S 0, AR S B 5 03 S PR R 5 8 45 R B ik e
MG H B2 ~ B4 CL.C2, il SR Xt I A IR G2 tH BE T 3 2%, AR IR X B B2 Hh B T 2 4%, IR e it

BB TR N AT IR 0. 1 ~0. 3 (3R 138 2438 hn; 2 SR B0 T 2 25 S BRI 4R, g
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Table 3 Measured damage Index and calculated value using different damage model of Z3

1 4.84 A2 0~0.10 0.004 0.109 0.011 0. 164 0.000 0.109
2 9.67 B2.B3 0.10~0.20 0.086 0.217 0. 166 0.351 0.069 0.245
3 12.09 B2 ~B4.C1.C2 0.16 ~0.36 0.164 0.279 0.442 0.479 0.132 0.344
4 18.14 Cl ~C4.D3 0.3875 ~0.5375 0.349 0.424 1.033 0.617 0.288 0.577
5 18.14 Cl ~C4.D3 0.3875 ~0.5375 0.369 0.445 1.612 0.705 0.291 0. 656
6 18.14 Cl1 ~C4.D3 0.3875 ~0.5375 0.388 0.465 2.189 0.787 0.294 0.731
7 24.18 D3.D4 0.45 ~0.625 0.582 0. 620 3.089 0.850 0.459 0.996
8 24.18 D1.D3.D4 0.45 ~0.7125 0.612 0.651 3.981 0.917 0.471 1.114
9 24.18 D1.D3.D4 0.45 ~0.7125 0.641 0.682 4.870 0.980 0.482 1.226
10 30.23 E 0.80~1.0 0.847 0. 849 6.085 1.056 0.662 1.524
11 30.23 E 0.80~1.0 0.888 0.893 7.293 1.102 0.688 1.677
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Fig.6 Comparison between calculated value of damage index and measured value of partial specimen
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Table 4  Fitting effect of Kumar model
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Fig.7 Damage index of partial specimen after parameter correction
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