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A Study on the Damage of Steel Square Tubular Columns under Cyclic Loading
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ABSTRACT : This study proposed a damage index for steel members and examined a process where steel square tubular
columns under cyvele loading failed to meet the damage index. A nonlinear analysis was carried out and a damage process
analvzed using a finite clement program. Material properties and strain characteristics were obtained from material
testing. The effect on the damage of members was analyzed according to varying kinds of steels and conditions of loading
based on material testing results, According to strain characteristics and cumulative plastic strain of cach variable, the
effect of conditions of loading and kinds of steels on the damage could bhe estimated guantitatively.
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X 3. Parameters for Analysis

AB A Material Type Loading
Patten
1'540-32-69-LL 33400 LL
US40-32-69-CD 53400 D
US40-32-69-RD 53400 RD
US80-44-95-1.L Posten80 LL
US80-44-95-CD Posten&0 D
US80-44-95-RD Posten&0 RD
- 3304
é 200:
- 150 o
100 o
! - : D\soz‘lcm‘/ ) : ’

US40-32-69-LL

4.1

a8 hekag g2 47t
(A)o} o] Whgko @o] BiZE BAE 1}

gulst 5128 gh= 7HERY

[& R e Rl

800

et g A
45 Tl

L oad{kaf)

— T A
1 2 3

Dispicm)

USB0-44-95-LL

02l 5. Load-Displacement Curves under LL-type loading

0.06

-~ Load step 41.5%
77777 Load step 82.9%
Load step 93.3%
Load step 98.4%
Load step 99.1%
Load step 89.4%

Load step 99.6%
Load step 99.8%
Load step 99.9%
—— Load step 100%

T T T 1
60 80 100 120

Height(cm)

US40-32-69-LL

strain

0.040 4
0035J

00304

0025-1

oozoﬁ
Omw

0.010 ~

0.005 - / : \

—21.0%
e 42.0%

———91.6%

——99.7%
——99.8%
——99.9%
- 100%

84 1%

93.9%
95.3%
98.8%
96.6%

/=
0 000 /-

Height(cm)

US80-44-95-LL

12l 6. Strain Distribution Curves under LL-type loading
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