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ABSTRACT

Dynamic response of structures can be evaluated experimentally by conducting cyclic loading tests. It has been known that steel
materials are rate-dependent and the lateral response of a structure is significantly affected by the presence of axial force. However, the
rate-dependency of steel column structures subjected to both axial and lateral loads has not been sufficiently studied yet due to the
difficulty of controlling the axial force in a real-time manner during test. This study introduces an advanced way to apply the axial load
in real-time to a column specimen using the adaptive time series (ATS) compensator and the flexible loading beam (FLB), where the
H-shape steel columns made of SS275 are used for monotonic and cyclic loading tests with various loading rates with axial loads. The
lateral strength and post-yield response of the steel columns are compared for each of monotonic and cyclic loading tests. The
estimating equation of yield stress of various strain rate has proposed and finite element analysis were performed for comparison.
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Table 1. Comparison of Slow and Fast Monotonic Test Results

Comparisons Yield Strength (L.S.)
Slow Monotonic Test (1 mm/s) 91.4kN
Fast Monotonic Test (120 mm/s) 97.5 kN
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Table 2. Comparison of Slow and Fast Cyclic Test Results

Comparisons Yield Strength (L.S.)
Slow Cyclic Test (2 mm/s) 87.4 kKN
Fast Cyclic Test (120 mmy/s) 93.7kN G
Fast Cyclic Test (200 mmy/s) 94.5kN Fig. 18. ABAQUS Model of Cyclic Tests
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