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THEME-1

OBJECTIVE

In the seismic design of steel reinforced concrete (SRC) structures, It
is a matter of general knowledge that allowing the earthquake

energy to be absorbed by the flexural yielding of the beam end is
effective. It is considered, however, that in case the steel with a high
yield strength ratio is used, the plastic region in the beam end
becomes narrow, not permitling enough, plastic deformation. Also
for such a steel, effects of sectional loss due to a scallop provided on
a weld are conceivable. This report deals with the study on effects of
yield strength ratio of steel and a scallop regarding the deformability
of an SRC beam.

METHODS

The specimens shown in Fig.1 used for comparing steel  grades were
designed to be relatively small in size, but those shown in Fig.2 for
comparison of scallop sizes were designed to be as large as possible
approximating an actual beam. We used three grades of steel with
tensile strength: 40 kg/mmz, 60 kg/mm2 and 80 kg/mmz, and yield
strength  ratio: 0.73, 0.91 and 0.95 . All the specimens used for
investigating effects of scallops were of the 60 kg/mm2 class. As
shown in Fig.3, the specimens contained scallops of 80mm and
30mm each and those with a through-beam having no scallop.



Displacements at the loading points were measured by applying
positive and negative loads repeatedly twice at each loading point.

RESULTS
Fig.4 and 5 show the hysteretic envelopes of each specimen. — As

shown in Fig.4 while those made of the 40 kg/mm?2 class steel

sustained their yield strength up to a member rotation angle of 3%,

those made of the 60 and 80 kg/mm?2 class steels sustained up to a

member rotation angle of 2%, tollowed by brittle failure. This
resulted from the fact that in case of steel with a high yield strength
ratio, plastic strains concentrated in the plastic region near the welded
joint. If sufficient, plastic deformation is required consequently, the
yield strength of the beam end should be improved either by
applying a welding cover plate or by reducing the stresses in the steel
by means of reinforcing bars. Meanwhile, as shown in Fig.5 for effects
of scallops, the specimen having no scallop could sustain the yield
strength beyond the member rotation angle of 4%, but, in case of one
with a 30mm scallop, brittle failure occurred prior to arrival at
4%, and 80mm scallop, approximately 3%. Thus, all three specimens
little differed in the maximum strength.

CONCLUSION

Sufficient plastic deformation cannot be expected if steel with a high
yield strength ratio is used in an SRC beam. In such a case, it is
necessary to reinforce the end of the beam in order to obtain a plastic
deformation capacity equivalent to the 40 kg/mm?2 class steel. And in
case of using the 60 kg/mm2 class steel, difference of scallop size
little influences the maximum strength, but it clearly influences the
deformation capacity.
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Fig.1 Specimens for Comparison of Steel Grades
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Fig.2 Specimens for Comparison of Scallop Sizes
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Fig.4 Envelopes of Load-Displacement Relationships
(Comparison of Steel Grades)

Fig.5 Enuelopes of Load-Displacement Relationships
(Comparison of Scallop Sizes)




