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ABSTRACT

The objective of this project is to study the effect of shear connector patterns on behavior
of composite floor forming with cellular beam (SCCFB) under static load using finite element
method. Two types of tie bar reinforcements i.e. single reinforcement and double reinforcement
were investigated. Four edge bending patterns including straight line, 90°, 135° and 180° were
considered. Two different ratios of the opening distance to the opening diameter (S/d,) of the
cellular beam i.e. 3.05 and 1.525 were studied. The behaviors and load carrying efficiency due to
different shear connector patterns were reported in terms of load-deflection relationship, strain
distribution along concrete slab width, strain distribution along tie-bar slab width and load-slip
relationship. In order to ensure the validity of the finite element model, model calibration has
been carried out using the experimental results from Limazie and Chen. The calibration results
showed good agreement with the experimental results. Therefore, the terms and conditions of
the model were employed in all cases. The analyses results showed that by bending the edge of
reinforcement to be 180° can improve the bonding strength between reinforcement and
concrete. After reinforcing double reinforced with 180° edge bending and with S/d, of SCCFB at
3.05, load capacity increased by 16.28%, and shear capacity increased by 14.95% compared with
single reinforced. Accordingly, increasing the load and horizontal shear has to consider the ratio
of the opening distance to the opening diameter (S/d) of cellular beams with a degree of

reinforcing steel to achieve the most efficient force distribution and shear transfer.



