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The influence of component parameters of prefabricated concrete
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Abstract: In order to reduce the carbon footprint of buildings, the optimal solution to the component
design of prefabricated concrete frame structures needs to be determined by analyzing the effects of
parameter variations. The orthogonal design method was applied to determine the number of test
elements, and the influence of prefabrication rate, concrete strength, reinforcement rate and beam-slab-
column dimensions on the carbon emissions of the elements was analyzed through BIM modelling and
volume statistics; the analytic hierarchy process (AHP) was used to determine the parameter weights and
give suggestions for engineering design optimization. The results show that, based on the results of the
sensitivity comparison of various design parameters, the parameters are ranked in order of influence as
concrete strength, slab thickness, column height, prefabrication rate, reinforcement rate and dimensions.
The study can provide reference for engineering decisions on the design of assembled concrete frame
structures in the context of the dual carbon era.
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