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ULTIMATE AND FATIGUE STRENGTHES OF STEEL CONCRETE BEAMS
USING MEWLY DEVELOPED DEFORMED H-SHAPES

* %%
by Masakatsu SATO and Masao ISHIWATA

The basic design concept of SRC (steel skeletons enclosed in RC: reinforce
conerete) structures in Japanese specifications has been adopted the method of
accumulative alliowable strength. However, since steel shapes and RC member can
be strained independently from each other, cross-sectional stress conditions
cannot be obtained, and also SC (steel skeleton enclosed in concrete) structures
are outside the application range of this method.

Authors developed rolled H-shapes with lateral protrusions on the outside
sureface of both flanges (it's called deformed H-shapes) in order to secure
reliable bonding and to positively adopt the RC method (H-shape is treated as a
equivalent deformed bar in stress calculation) in SC and SRC structures.

Through pull out tests of the flat plate and deformed frange of H-shapes, it
has been confirmed that the maximum bond stress between concrete and the deform-
ed flange was a high value 217 kgf/cmz, which is 9 times as much as that of flat
plate.

In this paper the static and the fatigue bending tests on SC and SRC beams
made of these deformed H-shapes were carried out in our laboratories. As a
result of experiments, the following point were obtained.

(1) As shown in Fig. 8 and table 5, maximum crack width of concrete on SC beams
made of deformed H-shapes was approx. 25% smeller than that of SC beams made
of the conventional ones. This indicated that higher allowable stress can
be adopted in design of SC and SRC structures by the use of deformed H-
shapes.

(2) As shown in Fig. 9 and table 4, the ultimate strength of beams made of plane
H-shape were lower than that beams made of deformed H-shapes, 92 and 93%
respectively with SC and SRC beams.

(3) As shown in Fig. 10, with SC and SRC beams made of plane H-shapes, slippages
between H-shape and concrete were observed at 80% of ultimate strength load,
and with the increase in slip, the rigidity of these beams decreased in
excess of that of SC and SRC beams made of deformed H-shapes. In contrast
to this, the bond between deformed H-shapes and concrete was so good that
even under the ultimate strength, no slippage was observed.

(4) As can be seen in Fig. 1k, 2 x10°% fatigue strength amplitude of deformed H-
shapes in beams is estimate to be 19.0 kg/nmf which is almost same ag that
of welded I-shapes in SRC beams.

Based on the foregoing, SC structures made of deformed H-shapes were found to
be nearly equivalent to that of RC structures using large-diameter deformed bars
D51. Currently, slabs made of deformed H-shapes are designed and constructed
for practical services.

1) Sato, M. and M. Ishiwata; Bond Characteristics Between Concrete and Flat or
Lugged Steel Plates, Pro. of the 2nd Annual Conference of JCI, 1980
(in English)
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