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Course Description

Timber-concrete composite floor technology is catching on in North America as a high-performance 
solution for long spans in commercial and industrial buildings. Comprised of timber beams or panels 
that are joined to a concrete slab by shear connectors, the resulting composite floor can be stiffer 
and stronger than non-composite alternatives. This presentation will provide an overview of the 
evolution of shear connectors for these floor systems, discuss best practices and design guidelines 
for some of the more prevalent connectors, and present a case study of the new Olver Design 
Building at the University of Massachusetts Amherst, which features what is currently North 
America’s largest application of this technology.



Learning Objectives

1. Define timber-concrete composite floor systems and highlight their use in modern mass timber 
buildings.

2. Review the structural design principles and processes associated with timber-concrete composite 
floor systems.

3. Demonstrate a variety of available composite floor shear connectors and discuss design methods.

4. Highlight the use of timber-concrete composite floors in the University of Massachusetts Design 
Building, including research done to aid its implementation.
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The Design Building is one of the most technologically advanced CLT structures in the US

Go UMass!
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Steel-Concrete Composite Floors



Steel-Concrete Composite Floors
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Timber-Concrete Composite … an old idea

Used since 1930s in US timber bridgesSlab-to-beam connection



Traditional Composite Timber Bridge Deck
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Types of Shear Connectors

Nail plates

Dowels

Glued-in 
plates

Shear key 
+ anchors
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• Yeoh, D., Fragiacomo, M., De Franceschi, M., & Heng Boon, K. (2010). State of the art 
on timber-concrete composite structures: Literature review. Journal of structural 
engineering, 137(10), 1085-1095.

• Rodrigues, J. N., Dias, A. M., & Providência, P. (2013). Timber-concrete composite 
bridges: state-of-the-art review. BioResources, 8(4), 6630-6649.

Reference Documents for Connector Comparison
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FEA Simulations | Parametric Studies

v Al-Sammari A, Clouston P, & Breña S.  2018. “Finite-Element Analysis and Parametric Study of Perforated Steel Plate Shear 
Connectors for Wood–Concrete Composites.” ASCE Journal of Structural Engineering, 144(10), 04018191
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Rigid systems

• Assume no slip between concrete and timber

• Use Transformed Section Method

Semi-rigid systems

• Acknowledge slip between concrete and timber

• Use Gamma Method: Eurocode 5, Part 2

Design of Timber-Concrete Systems

Ø Design for ultimate and serviceability limit state
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ü Strength: check maximum stresses for both timber and concrete, shear stress in wood, 
and connector 

ü Serviceability: check short-term deflection and long-term creep
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• Comité Européen de Normalisation (CEN). (2004a). “Design of timber structures—
bridges.” Eurocode 5: Part 2, Brussels, Belgium.

• Worked examples: 

v Ceccotti, A. (2002). “Composite concrete-timber structures.” Progress in Structural Engineering 
and Materials, 4(3), 264–275. 

v Fragiacomo (2006). “Long-term behaviour of timber-concrete composite beams. II: numerical 
analysis and simplified evaluation.” ASCE Journal of Structural Engineering. 132(1), 23–33.

v Clouston and Schreyer (2008). “Design and use of wood–concrete composites.” ASCE Practice 
Periodical on Structural Design and Construction, 13(4), 167-175.

v Tannert, T., Endacott, B., Brunner, M., & Vallée, T. (2017). Long-term performance of adhesively 
bonded timber-concrete composites. International Journal of Adhesion and Adhesives, 72, 51-61.

Reference Documents for Design
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Photo courtesy A. Schreyer
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https://bct.eco.umass.edu/about-us/the-
design-building-at-umass-amherst/design-
building-press-review/

Read All About It
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