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Abstract 

Researchers have developed various types of shear connectors to enhance shear transfer in insulated 

concrete sandwich panels. The shear transfer capacity of a precast concrete sandwich panel (PCSP) 

system that is composed of two precast reinforced concrete wythes separated by a layer of insulation 

wythe is influenced by the degree of composite behavior/action. This paper presents experimental 

results of push-out tests of concrete sandwich panels that use a grid type of glass fiber-reinforced 

polymer shear connector and then compares these results with previous research results that are based 

on corrugated shear connectors. A design equation (ICC-ES) was modified for this work to determine 

the shear strength of PCSPs with various configurations. For this study, 22 double-shear (push-out) 

specimens were fabricated and tested using two types of insulation materials, three insulation wythe 

thicknesses, and two grid spacings for the shear connectors as the variables. The test results were used 

to calculate toughness index and shear modulus values and to calibrate the modified ICC-ES equation. 

Increasing the thickness of the insulation wythe had a decreasing effect on the maximum shear flow 

and shear modulus of the PCSP system.  
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