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Nonlinear Finite Element Analysis of Flat Slab- Edge Column Connection

Abstracts of Thesis

Slab-column connections are one of the complex elements of reinforced concrete structures. This study investigates the behavior of
reinforced concrete slab-edge column connection under monotonically load by using three dimensional finite element techniques to successfully
modeled reinforced concrete slab-column connection specimens.ANSYS 14 program code was used to estimate the maximum principal strains,
ultimate loads, crack pattern, and deflection. Concrete was modeled by using isoperimetric brick 8-node elements (SOLID 65), while reinforcement
modeled by using two-node discrete element (LINK 180). The nonlinear equilibrium equations have been solved using an incremental-iterative
technique operating under load control. The solution algorithms used was the modified Newton-Raphson method Two reinforced concrete slab-
edge columns have been analyzed in the present study. The finite element solutions are compared with the available experimental data. In
general, accepted agreement between the numerical results and the experimental results has been obtained.Two cases have been considered in
which each case includes studying effect of five different parameters; in the first case concentered load is applied on slab with cantilever edge,
while the second case concentered load is applied on slab supported by two opposite columns The Parametric studies have been carried out to
investigate the effect of column dimensions, column shape, slab thickness, column location and compressive strength on the behaviour of slab-
edge column connections. The numerical analysis indicated that the increase of column size from 250x250 to 400x400 mm, an increase in the
ultimate capacity of about 86%and 70.5% have achieved accompanied with a reduction in deflection.In case of varying column shape, the
influence would be greater when the increase in the side of the column that normal to slab edge (h.), than in the case of increasing the side of the
column (b.) parallel to the slab edge for the same surface area for all cases.When the slab thickness increase from 150 to 300 mm it leads to an
increase in the ultimate load by up to 91.66% and 251.2% for the case of cantilever slab and that supported by opposite columns, respectively.The
increase in the distance of the slab edge to the exterior column face from 200 to 800 mm leads to increase in the capacity up to 112.2% and
4.87%. Finally, increasing the compressive strength of concrete from 30 to 45 MPa result in increase in ultimate load capacity up to 51.47% and
35.6%.




