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ABSTRACT 

Steel-concrete composite flexural members are widely adopted in the construction of 

bridges and buildings. For the advancement of steel-concrete composite construction 

techniques, bonding of steel girder and precast concrete slab at their interface using 

epoxy-based adhesive to construct bonded steel-concrete composite flexural members 

(BFMs) is being explored as an alternative to mechanical shear connectors. Adaptation of 

adhesive bonded connection is only possible when the behavior of interfacial connection 

has been examined in every aspect. Concrete in continuous BFMs experiences tensile 

creep at internal supports and compressive creep in the span under sustained load. 

Research on BFMs is in its preliminary stage. Among various unexplored aspects 

of BFMs, some of which have been addressed here are: (i) long-term behavior of 

continuous BFM, (ii) tensile strength of concrete under tensile creep, (iii) effect of 

location of load on shear lag behavior, (iv) behavior of bond connection and (v) analytical 

formulas of slip and shear stress in bond layer. 

In the present research work, first, a relationship between effective tensile strength 

of concrete and creep coefficient is proposed, which is valid for flexural members under 

sustained load. Using the proposed relationship, a computationally efficient effective 

modulus method based procedure to predict the long-term behavior of mechanically 

connected steel-concrete composite flexural members using three-dimensional (3D) finite 

element (FE) analysis has been proposed.  

Next, an experimental program to select an epoxy based adhesive suitable for 

BFMs has been presented. Then after, short-term and long-term full-scale experiments on 

BFMs have been presented. The research work also presents 3D FE models to predict 

short-term and long-term behavior of BFMs. 
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Further, a numerical study on shear lag and effective width of BFMs has been 

presented. The study focuses on effect of location of load on shear lag and effective width 

for (a) deflection at service load, (b) maximum stress at service load and (c) plastic 

analysis at ultimate load.  

Present research work also includes numerical investigation on adhesive bond 

layer of BFM in order to understand the effect of load proportion factor, loading 

arrangement, concrete slab width, concrete slab thickness and Young’s modulus of 

adhesive. This investigation focuses on variation of shear and normal stresses and strains 

along the length at service load and ultimate load. 

Also, the present research work presents analytical solutions to interfacial slip of 

BFMs at service load for common load and boundary conditions, which can be used for 

preliminary design. The presented analytical solutions have been validated with the help 

of 3D FE analysis. 
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pl
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SBT Simple beam theory 
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