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Abstract

The objectives of this research are to study and design an Insulated Concrete Form (ICF) and to apply
this ICF component system to housing construction in Thailand. In the study, the prototype ICF panel was
designed and its mechanical properties were tested. The properties and formula of PVC foam were tested
in order to determine whether it could be utilized to replace EPS foam. Two ICF model houses were de-
signed using the ICF components and construction system developed in the study. The structural calculation,
working drawings, and construction cost estimation of two ICF model houses were carried out. Energy
consumption and electricity costs of ICF model houses were studied through the use of a computer program
(EnergyPlus) and compared with conventional houses.

The developed ICF system is a “Panel System” which has concrete structures inside the ICF wall.
The standard size of the ICF wall prototype is 1.20 x 1.20 x 0.18 m. (width x height x thickness). ICF
concrete forms are made of EPS foam finished with fiber cement boards on both sides. The developed PVC
foam has high compressive strength but its density is quite high. The costs of the ICF one-storey house and
the ICF two-storey house are 1.9% and 7.6% higher than the cost of the conventional ones, respectively. In
the case of operating air conditioning mainly at night, the ICF one-storey house and ICF two-storey houses

reduce electrical energy consumption by 7.4% and 5.9% respectively.

Keywords: 1. Foam core panel. 2. Housing construction system. 3. Lightweight panel.

4. Insulating concrete form
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