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Behavior and Design of Steel-Concrete Composite Coupling Beams
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ABSTRACT
Structural steel/composite beams provide a viable alternative for coupling individual reinforced
concrete wall piers. Well-established guidelines for shear links in eccentrically braced steel frames
form the basis of current design guidelines. However, these provisions ignore the effects of
nominally reinforced concrete encasement which typically surrounds the coupling beam, and are
based on overly conservative assumed deformation demand. A coordinated analytical research
program at here has focused on response of steel/composite coupling beams, their connections to
reinforced concrete walls, and overall behavior of composite coupled wall systems. Using the
results from this study, guidelines for proper design and detailing of steel/composite coupling
beams and beam-wall connections have been developed. This paper summarizes the research

program, and highlights the basic concepts, important findings, and recommendations.
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M,=plastic moment capacity Vp=plastic shear capacity, 0.6F,(d— 2%)t,
Fy=steel yield strength fy=reinforcement yield strength

f.'=concrete compressive strength in MPa d=beam depth

t=flange thickness t,=web thickness
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t,.u=thickness of wall pier bi=beam flange width

b=width of the concrete encasement A ,=total area of web stiffener

s=spacing of the transeverse reinforcement A,=total area of transverse reinforcement
T=depth of web stiffener

By=ratio of the average concrete compressive strength to the maximum stress

S g

. ACI Committee 318, "Building Code Requirements for Reinforced Concrete (ACI 318-02)",
American Concrete Institute, 2002.

2. Building Seismic Safety Council (BSSC). NEHRP "Recommended provisions for seismic
regulations for new buildings and other structurestFEMA 302) and Commentary(FEMA 303)",
1997 edition. Washington, DC, 1998,

3. Biginan Gong, Bahram M. Shahrooz, "Steel-concrete composite coupling beams-behavior and
design”, Engineering Structures 23, 2001. 1480-1490.

4. Lucino Galano and Andrea Vignoli, "Seismic Behavior of Short Coupling Beams with Different
Reinforcement Layouts”, ACI Structural Journal, American Concrete Institute, 2000, 876-885.

5. Theodosios P. Tassios, Marina Moretti, and Antonios Bezas, "On the Behavior and Ductility of
Reinforced Concrete Coupling Beams of Shear Walls”, ACI Structural Journal, American
Concrete Institute, 1996, 711-720.

6. AISC Committee on Specification, "Seismic Provisions for Structural Steel Buildings”, American
Institute of Steel Construction, 1997.

7. Shahrooz BM, Remmetter MA, Qin F. "Seismic design and performance of composite coupled
walls”. ASCE ] Struct Div 1993;119(11), 291-309.

438 FEN/PITFEL



