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THE EFFECT OF STRAIN RATE IN STEEL STRUCTURAL JOINTS
DUE TO HIGH SPEED CYCLIC REVERSED LOADINGS

By Keiichiro Surta, Kiyoshi KANETA and Isao KHozu

Synopsis

This paper deals with the effects of strain rate on the mechanical properties of base metals, butt-
welded joints, high-strength bolted joints and regular bolted joints due to cyclic reversed loadings. The
increase of the yield strength and the ultimate strength of the base metals was significantly observed
under the monotonic loading conditions. However, under cyclic loading conditions, the effect of strain
rate on the mechanical properties were various in different joint types. From the results, it can be
seen that the particular attention should be paid on the design of bolted joints, especially, in stell struc-
tures with short natural periods.
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Fig. 6. Test setup of the specimen.
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Fig. 7. Example of load, displacement and strain time history.
(TYPE-A specimen, monotonic loading, strain rate 35%/mm).
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Fig. 9. Stress-Strain diagrams of base metal specimens (TYPE-A).
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Fig. 12. Stress-Strain diagrams of butt-welded specimens (TYPE-B).
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Fig. 15. Load-displacement diagrams of high-strength bolted specimens (TYPE-C).
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Fig. 16. Load-displacement diagrams of regular bolted specimens (TYPE-D).
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