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Tests on Failure of Steel Angles due to
Very Low-Cycle Fatigue of Loading
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Abstract

The objective of this study is to identify the quantitative relationships among the important physi-
cal factors associated with failure of steel members under strong seismic excitations through very
low-cycle fatigue tests. Very low-cycle fatigue is meant to be structural fatigue causing cracks and
rupture in about 5~30 cycle ranges. The angle specimen was subjected to repeated axial load
after undergoing inelastic buckling. The test results reveal that the energy absorption capacities
vary heavily with the history of loading and the failure mode. The maximum values of residual
local strain at the initiation of a visible crack due to the very low-cycle fatigue were of the order
of 25~40%, regardless of loading patterns, deflection modes, and width-to-thickness ratios.
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H 1. Test Parameters and Results

Specimen
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[Note] I: Increasing amplitude, C: Constant amplitude, P: Positive deflection, N: Negative deflection b: Width
of angle leg, t: Thickness of angle leg, A: Relative axial displacement, ( }: Number of cycles, I; Specimen
length between pin-supports, P.: Buckling load, Crack 1: Crack initiation at concave side, Crack 2:
Crack initiation at convex side
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(a) Positive deflecdon mode (L5CPb)

(b) Negative deflection mode (L3CN)
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