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BehaviQr of Concrete Beams Reinforced with Perforated Steel Plates

A.R. Khaloo and R. Morshed

Department of Civil Engineering, Sharif University of Technology

ABSTRACT- In this original research study, behavior of concrete cylinders under tension and beams
reinforced with perforated steel plates under flexure are experimentally and theoretically investigated. The
experimental study on cylinders include specimens reinforced with perforated steel plates as reinforcement
controlling tension in concrete in local-global form and specimens reinforced with steel hoops as reinforcement
controlling tension in concrete in global form. These two types of cylindrical specimens possessed high lateral
stiffness. Also, a few beam specimens reinforced with different layers of perforated steel plates in tension
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were tested in flexure to evaluate their influence on strength and ductility of beams.

Test results on the cylinders under indirect tension revealed that the cylinders reinforced with perforated plates provide
significant increase in stiffness and cracking strength as compared to unreinforced and hoop reinforced cylinders. The results
on beams indicated the capability of plates as longitudinal reinforcement in tension to acquire acceptable strength at levels of
cracking, yielding of plate, and ultimate strength and also to provide considerable ductility. Also, tests on beams reinforced
with lap-spliced steel plates showed a reduced lap-splice length for transferring force in adjacent plates as compared to that

obtained in ACI code for ordinar_y reinforcing steel bars.
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2. Building Code Requirements for Structural Concrete
(ACI 318-95) and Commentary (ACI 318R-95),
American Concrete Institute, Farmington Hills,

p. 369, 1995.
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3. spilitting mode of failure
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3. Park, R., and Paulay, T., Reinforced Concrete
Structures, John Wiley & Sons Inc., p. 769, 1975.

4. Recommended Lateral Force Requirements &
Tentative Commentary, Siesmology Committee,
Structural Engineers Association of California,
p- 123, 1988.
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