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EXTENDED ABSTRACT

Introduction

Building optimization is one of the most important topics that civil engineers pay
attention to. Some engineers believe that building optimization will lead to building
materials (especially steel and concrete) being less used. Others believe that increasing the
amount of materials used increases the strength of the structure. However, the stated items
have deviated from the original and correct concept of building optimization. The minimum
possible consumption of building materials while maintaining the strength of the structure
is the correct concept of optimization. The growing importance of economic indicators in
today's world is the main reason for civil engineers to pay attention to building optimization.
Thus far, in the studies conducted in Iran, no algorithm has been proposed to increase the
effectiveness of effective parameters in the optimization of residential buildings. In this
research, an attempt was made to solve this defect and propose an algorithm to optimize
the life cycle of residential buildings.

Methodology

In the present study, a researcher-made questionnaire including goals, 5 criteria and 15
sub-criteria (with a classical model in the hierarchical analysis process (AHP)) was created.
The initial questionnaire was created by conducting library studies and by researchers.
Then, with the help of university professors, it was modified and prepared for presentation
to the target community. Then, using a researcher-made questionnaire (confirmed with the
opinions of university professors and mathematical methods), the opinions of 35 professors
and doctoral students (in the field of civil engineering - structure and construction
management) were collected. The scores provided by the statistical population were
entered into the Expert Choice software as the same weighted average. After hierarchical
analysis, the results were prioritized in a stepwise manner. Then, the output results were
removed by the value engineering method, and the desired factors were removed from the
set of indicators (in the criteria and sub-criteria section). Then, the proposed algorithm for
optimizing residential buildings was created by using all the research findings and
combining hierarchical analysis and value engineering methods.

Results and discussion

The results showed that the "seismic performance improvement" criterion with a weight
of 0.486 had the greatest effect on the optimization of residential buildings. The criteria of
"reducing the cost of implementation" and "increasing the safety of the structure” were
ranked second and third in terms of the greatest impact on optimization with weights of
0.312and 0.102, respectively. In addition, the criteria of "increasing the size of the structure”
and "reducing the weight of the structure" had the least effect on optimization with weights
of 0.062 and 0.039, respectively. The sub-criteria were also checked and weighted by the
AHP analysis method. The sub-criteria of "equipment of the structure with energy

depreciation systems", "reduction of wages" and "use of new structural systems" had the
greatestimpact on the optimization of residential buildings with weights of 0.318, 0.204 and
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0.127, respectively. The sub-criteria of "reduction of molding volume", "possibility of
removing shear wall" and "reduction of concreting consumption" had the least impact with
weights of 0.003, 0.006 and 0.008 respectively. In the optimization of residential buildings,
various analyses including sensitivity, dynamics and gradient were performed in the
existing sub-criteria so that the research results were valid and practical.
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n wages
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Figure 1. The proposed algorithm of the current paper in optimizing the life cycle of residential buildings.

Conclusion

The results demonstrated that the criterion of "seismic performance” with a statistical
weight of 0.486 was the most important factor affecting the optimization of residential
buildings. Furthermore, the findings indicated that the "reduction of construction costs"
criterion was three times more important than the "structure safety” criterion in optimizing
residential buildings. The most important reason for this conclusion was the increase in the
importance of economic indicators and obtaining appropriate profits in construction
projects. Finally, the results illustrated that the reduction of focus on the optimization of
indicators including "formwork", "shear wall" and "volume of concrete consumed”, due to
the lower impact in the optimization process, compared to other effective parameters in the
optimization of residential buildings, had better impact.
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