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IMPROVEMENT OF SLABS PUNCHING SHEAR USING ALUMINUM SHEETS STIFFENERS

Abstracts of Thesis

The aim of this study is to investigate the potential effect of externally bonded aluminum sheets to improve punching shear strength of reinforced
concrete slabsand compare the results with design codes. The experimental program includes testing a total of 16 slabs (800 x 800 x 100) mm. The
slabs are divided into two groups according compressive strength; group one consists of nine normal concrete slabs and group two consists seven
high strength concrete slabs. In each group, one slab left without strengthening as a control slab, while each slab of the remaining slabs has a
different aluminum sheets distribution. The effect of amount of aluminum sheets (0.16, 0.24, 0.32) m2 (reinforcing ratios), width of aluminum
sheets (100,50) mm, location of aluminum sheets and concrete strength on the punching shear strength of slabs are studied. All slabs in this study
are designed to fail in punching shear. During the test, the slabs are simply supported on all four edges and loaded centrally by a (800 x 800) mm
column. Load deflection curves, cracking patterns and effect of variables on the test results are discussed. Experimental results showed that, the
strengthening by aluminum sheets increased the ultimate punching load of the slabs by (5-41) %, the first cracking load increased by (11.58-53.57)
% and the increase in stiffness compared with control slabs (8.04- 123.76) %. The strengthened slabs showed less deflection during loading by
about 40% compared to the control slabs. Also, the results showed that the increase in ultimate punching load of normal strength concrete
(fcu=30) MPa, is between (25-41)% more than the high strength concrete (fcu=65) MPa, (5-29)%. The increasing area of aluminum sheets lead to
increase the ultimate punching load, whereas with constant area of aluminum (reinforcing ratios), used sheets with width 100 mm or 50 mm to
strengthened slabs gives no changes to the slabs punching strength. Slabs strengthened with area of aluminum sheets (0.16) m2 applied by three
different location (0.5d, 1.5d and 2d) from column face, distance 0.5d gives high punching load.

the results compared with predicted punching shear strength by design models of the ACI 318-11Code, the B$8110-1997, Eurocode 2-2004 and
proposed model by Harajli and Soudki (2003).the design codes provide very conservative, but proposed model by Harajli and Soudki (2003)
provide good agreement with the experimental results.




