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Abstract

This study aims to evaluate the cost feasibility of applying three-dimensional concrete printing (3D
Concrete Printing: 3DCP) to small residential houses in Thailand. Two standard house designs developed by the
Department of Public Works and Town & Country Planning (DPT) were selected as case studies: 1) Disaster
Relief House Type 1, with a usable area of 36 m? and 2) Low-Cost House Type 2, with a usable area of 77 m*
The estimated construction costs of the conventional construction system were based on cost data provided by
the DPT. The cost assessment of the 3DCP system was conducted using a cost calculation framework for three-
dimensional construction printing. The analysis focused on a load-bearing-wall 3DCP system, which can
potentially replace wall construction, plastering, some columns and beams, and part of the formwork. However,
foundations or piles, floor systems, roof systems, building services, and finishing works remain necessary.

The findings indicate that, in the case of producing only one house, the 3DCP system incurs substantially
higher costs than the conventional construction system. For the 36 m? house, the cost is approximately 15.54-17.54%
higher, while for the 77 m? house, it is approximately 10.70-11.68% higher. This is mainly attributable to the fixed
costs associated with the 3DCP system. However, when a repeated-production scenario of ten houses was simulated,
the unit cost of the 3DCP system decreased significantly. Under this scenario, the cost of the 36 m? house was only
approximately 1.54-1.63% higher than that of the conventional system, while the cost of the 77 m? house was
approximately 0.86-0.94% higher. The cost difference would further decrease if production were repeated for twenty
houses. Overall, the findings suggest that 3DCP is not yet cost-effective for the construction of a single small detached
house. Nevertheless, it demonstrates potential for projects involving repeated standardized designs, such as disaster
relief housing, low-cost housing, or community housing. However, the cost feasibility may vary depending on building

typology and the extent to which 3DCP can replace conventional construction materials and processes.

Keywords: 3D concrete printing, Construction cost, Construction time, Small house, Thailand
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