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ABSTRACT

Bond between the concrete and the reinforcing steel is the
main factor affecting the behaviour of the reinforced concrete
structures. Advances in material science have led to the
production of High Strength reinforcing bars that are characterised
by their higher strength and corrosion resistance compared to the
conventional steel. Using these bars allows the reduction of the
reinforcement ratio hence leads to a more economical design and
expand the service life of concrete structures.

The objective of this research is to evaluate the bond
behaviour of High Strength reinforcing bars for concrete structures

and to study the effect of different parameters believed to affect




the bond characteristics. Nine reinforced concrete spliced beams
were constructed using 'Y mm and Y% mm bar diameters, having
different development lengths and levels of confinements. The
beams were tested using Four Point bending setup to provide
constant moment region over the splice zone. Test results indicate
that using a splice length of Y. ¢, stresses up to A¢+ MPa and 1Y
MPa can be developed for bar sizes 'Y mm. and Y% mm. MMFX
bar without confinement, respectively. Using the minimum spacing
for Y+ mm. diameter stirrups for Y4 splice length, the ultimate
tensile strength and the yield strength can be developed for the Y
mm. and Y3 mm. MMFX bar, respectively. Research findings
indicate that published equations of the ACI ¢+A Committee report
(Y++Y) can be safely used to predict the splice strength of MMFX
steel reinforcement with a reduction factor of +,3Y. Splice strength
can be also very conservatively predicted by the Egyptian Code
(Y++Y). Using test results of this research combined with test
results by researcher at N.C. State University, a rational model to
estimate the stresses in spliced MMFX bars was developed which
can be adequately used to predict the splice strength of MMFX

steel reinforcement.
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