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ABSTRACT

Due to the effect of embodied energy on the sustainable development and high consumption of
concrete in construction materials, the embodied energy of reinforced concrete slab with the beam is
optimized. In this research, the internal forces of the slab have been calculated using the flexural
moment coefficient method. The objective functions in this research are energy and cost. The code's
limitations are considered constraints in the optimization process, and the effect of design variables on
the objective functions is studied. A rectangular two-way slab with suitable circumferential beams by
a length of 7 m and a width of 4.9 m, which is continuity on four sides, has been studied under the
load of 500 live loads and 550 additional dead loads (without slab weight). The variables of slab
thickness, compressive strength of concrete, and yield stress of reinforcement in this slab have been
determined as the optimization limit due to the depreciation of the embodied energy and cost
objective functions by the Genetic Algorithm in compliance with regulatory and executive
requirements.

Keywords: Embodied Energy, Two-way slab, premarital beam, Optimization, Genetic Algorithm.
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