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A Proposal for Damage Index of Steel Members under Cyclic Loading
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ABSTRACT : This paper aimed to investigate the damage process of steel parts experiencing failure under strong repeated
loading. Likewise, a damage index using various factors related to the damage was proposed. An analysis method for
evaluating the damage state was also developed. The damage assessment method focused on the local strain history at
the cross-section of the heaviest concentration of deformation. Cantilever-type steel parts were analyzed under uniaxial
load combined with a constant axial load, considering horizontal displacement history. Loading patterns and steel types

were considered as the main parameters in analyzing the models. The effects of the parameters on the failure modes,
deformation capacity, and damage process as seen from the analysis results were also discussed. Each failure process was
compared as steel types. In addition, the failure of steel parts under strong repeated loading was determined according to
loading. Results revealed that the state of the failure is closely related to the local plastic strain.
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Table 1. Model Sizes and Identification for Analysis

2o] x z FA
h{(mm) b1(mm) b2{(mm) t{mm)
480 100 100 3.2
oz R Z5 ) A

Almm®) r{mm) b/t A
1239.04 39.54 29.25 24.28

US 40 - 26 - 56 - CL

— T 11

Hl22 IR Material Type A R Loading Pattern
{Unstittened 40:85400 CL:Constant Axial Load
Steel Members) 57:8M570 RD:Fully Reversed Displacement Cycles
80:Posten CO:Constant Displacement Cycles
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Fig. 7 Stress-Strain Relation(Bilinear Kinematic Hardening)

Table 2. Material Properties of Analyzed Steel Members

s | | BAE
USs40- * 235.2 510 24 SS400
USHET-+* 460.6 597 15 SM570
Us80-* 686.0 821 10 Posten80

Note:E=205GPa, v=0.3, * =%%& 93 & 25 ¥%
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Table 3. Parameters for Analysis

2y Material Type |Loading Patten
US40-26-56-CL SS400 CL
1JS40-26-56-RD 85400 RD
US40-26-56-CD 85400 CD
US57-26-56-CL SM570 CL
USH7-26-56-RD SM570 RD
Us57-26-56-CD SM570 CD
US80-45-95-CL Posten80 CL
US80-45-95-RD Posten80 RD
UJS80-45-95-CD Posten80 CD
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Fig. 8 Local Stress-Strain Curve under Axial Loading
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Fig. 9 Deformed Shapes of Each Model
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Fig. 11 Stress Diagrams of Analyzed Models(kgf/mm?)
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