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Light-frame and —often also— mass-timber floors suffer from a
variety of building-physics shortcomings.
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This presentation discusses serviceability considerations and shear
reinforcements of Timber-Concrete-Composite (TCC) systems.

Credit: Structurecraft

Structural Performance

* Higher bending stiffness and strength
* Higher shear stiffness and strength

* Improved vibration characteristics

Building Physics Performance

* Improved fire resistance
* Improved sound insulation

* Increased thermal mass



TCC systems can be applied in new construction, rehabilitation of
existing buildings as well as for smaII and Iarge bridges.
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Challenges that limit TCC construction are lack of design standards,
high cost and uncertainties about serviceability performance.




TCC systems can be categorized into being connected through
contact interlocking, mechanical fasteners, and adhesive bonding.




The choice of connector has a significant impact on system stiffness.
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The connector stiffness impacts composite efficiency —
mostly in the lower range of stiffness!
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The design of typical TCC floors is governed by SLS considerations.

Span vs Natural Freq. & Span/Depth Ratio
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The ultimate load-bearing capacity of typical TCC floors is
tiple times above the design service load.
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The long-term behaviour of timber and concrete is different and
the connector long-term performance is often unknown!
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Multiple TCC systems with mass-timber panels were studied.
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Short-term testing was conducted.
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Long-term testing was conducted.
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Vibration testing was conducted.




Long-term testing did not decrease effective bending stiffness.
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Long-term testing led to small increases in fundamental frequency.
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Material parameters have a significantly larger impact on
capacity and deflection than connector stiffness.
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The ‘Arbour’ for
George Brown College
in Toronto, designed
by oriyama/Teshima
Architects & Fast+Epp

features 9m span TCC.




