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Serviceability in terms of springiness, vibration and deflection [1], as well as sustainability in terms of climate impact 
and costs [2] have been identified as the most important aspects for appropriate functioning in residential multi-storey 
timber-buildings. Thus, the aim of this study is focused on product development of a timber-concrete composite (TCC) 
floor system by 1) enhancing serviceability performances of the floor for larger spans (above 6 m) in terms of stiffness 
and dynamic response, and 2) reducing both climate impact (CO2-emissions) and costs, by optimizing material usage. 

As the case study a timber structure of a residential multi-storey building, including concrete ground floor and shaft, 
with the overall dimensions	 30 11 14	 	has been studied. The geometry of the load bearing 
structural elements has been modelled using finite element programs. As serviceability criteria for the floors, the 
deflection due to a point load was chosen. The deflections were related to comfort classes given in [3] and transverse 
load distribution was taken into account according to [4]. The deflection and effective bending stiffness (EIef in EC5 
Annex B) were chosen as objective functions, while thickness of concrete slab and shear stiffness of the connection 
between glulam beam and concrete slab were chosen as design variables in a multi-objective optimization. The 
relationship between connection stiffness and height of the concrete slab for comfort class B can be seen in Figure 1. In 
the figure the cross-section of the TCC floor structure, with a span of 7.5 m, is also depicted. 

 

Figure 1: Connection stiffness-concrete thickness relationship and cross-section for the TCC floor. 
 

After optimization, a multi-criteria analysis was applied to select a design solution from the Pareto optimal front, 
satisfying some subjective preferences of the stakeholders for value-driven design. The results in this study integrates 
serviceability, environmental and economic performances for value-driven design and supports decision making in the 
early phases of a project, where various alternatives can be analyzed and evaluated.  
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