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DETERMINING COSTS AND TIME REQUIRED FOR BUILDING CONSTRUCTON BY USING 3D

STRUCTURAL MODELS, UNIT COSTS, PRODUCTIVITY RATES, AND PROJECT SIMULATIONS
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ABSTRACT
Information from 3D structural models, unit costs of construction material and labors, construction productivity rates and project
simulations were integrated to estimate construction costs and time required for building construction. Construction costs and
time differences between a reinforced concrete and a structural steel buildings were also determined. The two types of structure
were subjected to identical requirements, building area and usage. The 3D structural models were created to determine amounts
of material to be used for entire projects. The unit costs of construction material and the productivity rates were applied to
evaluate material costs and activity durations, respectively. The estimated durations were used in conjunction with unit cost of
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labors to yield labor costs. Simulation models were developed and simulation runs were performed to determine project durations.
The simulation models were validated by comparing the project durations predicted from the simulation runs with those calculated
from critical path method (CPM). It was found that the project durations obtained from the two methodologies were consistent.
In addition, when using simulations, some special conditions may be added to models, making simulation results more realistic.
1t can be seen that information from 3D structural models, unit prices, productivity rates, and project simulation were able to be
integrated for the determination of construction costs and time as required. The findings also indicated that, for the projects in
this study, steel structure construction cost was 39 % higher than that of reinforced concrete, while construction duration of the
latter was 69% longer.

KEYWORDS: Construction cost, Construction duration, Model, Productivity rate, Simulation.
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