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Tab.1 Parameters of specimen

1 {4 &y /mm xq/mm F,/kN B ki /KN « mm ™! ky /KN ¢« mm™!
KZ1 4.21 11.68 262 0.170 62.232 31. 147
KZ2 3.29 10. 57 290 0.158 88. 146 43.548
KZ3 3.67 11. 65 287 0.142 78.202 20. 870
KZ4 3.44 9. 60 266 0.185 77. 326 32.026
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Fig. 1 Restoring force model
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Fig. 2 Input of seismic waves
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Fig.3 Seismic response of specimens under EL-CENTRO wave
10 - 100~ 15 1.5
5+ 0
10 1.0+
g DA . A
£ o £ -100f- 5 -
= E
=5 51 051
=S 200
10 1 1 1 J 300 I ! I J 0 L i L 0 T 1
2 6 2 6 8 0 2 4 6 8 0 2 4 6 8
tls ils tls tls
(a) KZ1 WHifs I (b) KZ1 1y 3 B = 1 (¢) KZ1 By M #ERE (d) KZ1 a94515i 5 %k
5 - 10~ L5
0 8
1.0~
g © . oF
g -5r £ —100f e Q
E g < b
= 05 —
—-10 —200
2 -
—15 | | 1 ] =300 | | | I 0 . . . 0 A + ]
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
ils tls tls tls
(e) KZ2 ML J (D KZ2 T 5 52 hr (g) KZ2 iy vl ¥ hE (h) KZ2 i 1545 %k
5r 100 10 151
0 0 8
R oL 101
g st £ 100} & Q
E E <1
= 05
-10} 200 5L
_ 1 1 1 J L 1 1 J 0 L L L 0 Y T ]
150 2 4 6 8 3000 2 4 6 8 0 2 4 6 0 2 4 6 8
tls tls tls tls
() KZ3 %% | (3> KZ3 ) Jin 3 B ) b (k) KZ3 (1 #f [ #E g (1) KZ3 45548 %%




444 R (8RR D 2012 4F

10 100 101 1.5
sl
1.0+
s - 6F
£ = of Q
- aT 05k
i Al
‘ ‘ ‘ ‘ 0 R . 0 .
2 4 6 8 0 2 4 6 8 0 2 4 6 8
ifs 1/ tls t/s
(m) KZ4 W47 %% 2 hi (n) KZ4 19058 B 52 L (o) KZ4 Hyif In] #E R (p) KZ4 Wyt 45 %k

4 RHEPPT A PFRsTr 4R

Fig. 4 Seismic response of specimens under Tianjin® wave

51 400 20 1.5
200 15F
o 10|
= "
= E 0 & Lof Q
’ =
5+ 05
2001 0.5
—10 ! L J —400 ! L I 0 Y.y | 0 ! ! |
0 5 10 15 0 5 10 15 0 5 10 15 0 5 10 15
tls tls tls tls
(a) KZ1 B0 78 2 i (b)Y KZ1 1y i3 B S5 fif (o) KZ1 {3t [m #E g (d) KZ1 iy #i 4 48 $4
5r 200 - 20 151
0 100 15k
. o 1.0f
E st g < 1of a
E £ 100
= 05k
—10f 200 - 05
-15 1 1 | —~300 | 1 | 0 baslAn | 0 1 1 |
0 5 10 15 0 5 10 15 0 5 10 15 0 5 10 15
tls tls ils ts
(e) KZ2 {11 # M (D KZ2 1703 5 5 i (g) KZ2 (¥ [7] #E i (h) KZ2 py4ifi 6 4
10 - 400 - 251 1.5
5r 20
200 -
~ 1.0
g 0 b . 1.5f ~
t-5F Y 1.0
= 051
ok -200 0.5k
-15 ! ! | —400 I I I 0 V., I 0 I I |
0 5 10 15 0 5 10 15 0 5 10 15 0 5 10 15
ils ils tls tls
() KZ3 113 %% S5 e (1) KZ3 3 g Bz b (k) KZ3 By ImlFE B (D KZ3 (454545 %4
5r 200 15 1.5
100 |
B 10+ -
c 0 2 0 i 1.0
E £ 5 S
= = 100
=Sr St 05F
—200 -
10 | | | 300 | | | 0 PN, TN T J | 0 I I |
0 5 10 1 0 5 10 15 0 5 10 15 0 5 10 15
tls tls tls tls
(m) KZ4 W00 )1 NE (n) KZ4 (0 B =2 g (o) KZ4 [ [l #E fg (p) KZ4 {3 4546 51

Kl 5 Tri-treasure 3 T 4% #) {4 1) iz 17 285 S

Fig.5 Seismic response of specimens under Tri-treasure wave
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Numerical Simulation of Damage Evolvement for
Components Considering Time Factor

WANG Quan-feng', PENG Wei-wen',
WANG Ling-yun®*, XU Yu-ye'

(1. College of Civil Engineering, Huaqiao University, Xiamen 361021, China;
2. School of Construction and Safety Engineering, Shanghai Institute of Technology. Shanghai 200235, China)

Abstract: Based on the Park damage model considering time factor, the dynamic damage model was established. Using
the data of the seismic experiments of HRB 400 high strength reinforced concrete columns, the restoring force model was
built for the elasto-plastic time history analysis. The seismic response of single freedom system was simulated, consider-
ing time factor in damage model. The evolvement of component damage was carried out. It is concluded: inputting differ-
ent seismic wave, the damage degree of the same component increases gradually, but the magnitude of damage degree is
different.

Keywords: duration; damage model; restoring force model; HRB 400 high strength reinforced concrete column; damage

evolution; numerical simulation
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