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Abstract 

This study employs the finite element (FE) method to investigate the punching 

shear strength of RC slab-column connections focusing on the effect of moment 

transfer from slab to column. The objective of the study is to compare the FE results to 

the two methods adopted by ECP-203: the simplified approach and the detailed one. 

This comparison is carried out for interior, edge, and corner slab-column connections 

with various levels of the moment transferred from slab to column. Numerical 

calculations of the punching shear strength using the FE method are conducted using 

the ANSYS 14.0 software. 

 

In the first part of the thesis, results of the detailed method of ECP-203 are 

compared with those of the simplified method adopted by the same code. Using these 

results, values of the factor β that if used with the simplified method would yield same 

results as the detailed method are estimated. Besides, the effect of the design variables 

like column size to slab thickness ratio, concrete strength, transfer moment, and column 

location (interior, edge, or corner) on the value of factor β are investigated. Thus, 

possible modification to the factor β is proposed for interior, edge, and corner slab-

column connections. 

 

Then, three-dimensional, nonlinear FE analyses of interior, edge, and corner slab-

column connections subjected to general load configurations in which both vertical 

loads and moments are transferred from slab to column are conducted. The FE analyses 

considered the same design variables that were studied in the first part of the thesis and 

found to affect the punching shear strength of various slab-column connections. 

Besides, the FE results are used to describe the punching shear performance of slab-

column connections and their modes of failure. Moreover, the punching shear strength, 

load-deflection relationship, and crack patterns predicted by the FE method are 

compared to their corresponding experimental results published by others. This 

comparison verified the accuracy and effectiveness of the adopted FE model in 

predicting the punching shear strength and performance of slab-column connections. 

Finally, the FE results are compared with the predictions of frequently applied design 

codes (ACI 318-05, ECP 203-07, CEBFIP MC 90 & BS 8110-97). 

 

  


