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Abstract
This study examined how to better provide quality temporary housing for people in the event of natural and
social disasters. Design for Manufacture and Assembly (DfMA) is suitable for creating an efficient planning
model for the mass production and transport of a modular house. The proposed DfMA model has the following
three characteristics. First is the division of the modular house into service modules and functional modules
and to create diversity by developing standard parts and multi-functional parts. Second is a flexible layout
suitable for various site conditions. Such flexible layouts would allow identical homes to be mass produced and
deployed to a variety of locations, both nationally and internationally. Third is to simplify and minimize the
automation process with dry construction to increase production efficiency. Application of this DfMA design
method can lead to reduced construction time and cost and improve housing quality.

Keywords: DfMA (Design for Manufacture and Assembly), Modular housing, Disaster Assistance, Mass Production,
Relocatability
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Table 1. DfMA Overlay to the RIBA Plan of Work” and Benefits

Stage Core DfMA Tasks' Benefits™

* How DfMA might impact on the business -
case or client requirements (repurposing
of a building and reuse of components)

0. Strategic
Definition

* Initiate DfMA: opportunities for -
1.Preparation repeatability, how to incorporate the
and Briefing seven MMC categolies

* Set up the responsibility Matrix

* Concept: cost plan, construction, * Reduce time and costs due to simplified
sustainability, plan for use, health and design and assembly
safety strategies
2. Concept - Strategic engineering: floor to floor
Design heights, space requirements, spans,
foundation design
* Develop DfMA content & digital library

for stage 4
* Update the construction strategy and the ¢ Use as similar materials as possible and
cost plan reduce time with fewer manufacture
* Check the buildability: manufacturing processes and simplified jointing
techniques, tolerances etc. * Minimize precast component types and
. connector types, and reduce time and
3. Spatial - .yp o .
A cost with simplified design, manufacture,
Coordination ) .
assembly, repair and maintenance
* Reduce purchasing lead time and costs
* Use as environmentally friendly
materials as possible and reduce harm to
the environment
* Consider how DfMA impacts on building < Minimize the use of fragile parts and
systems reduce costs due to fewer part failures,
4. Technical < Develop the DfMA components more and easier handling and assembly
Design accurately *» Improve assembly efficiency, quality and
* Consider manufacturing and assembly security
risks * Reduce time and costs when assembling
* Update the construction * Do not over-specify tolerances or surface
5 strategy(+logistics plan) finish and reduce costs with easier
_ * Monitor quality of offsite manufacturing  manufacture
Manufacturing - . o
. * Reduce time and costs by eliminating
Construction ) .
complex fixtures and avoiding non-value
adding manual effort
6. Handover Provide feedback on defects and DfMA  * Avoid unnecessary re-work and reduce
) process for future projects time and costs
* Monitor the performance of * Consider configuration management
standardised components techniques to update digital asset
7.Use . . . . .. .
* Provide feedback for reuse and recycling information and use of digital twin and
at the end of the building smart BD technologies

Source: * Summarized with reference to “DfMA overlay to the RIBA plan of work (2nd edition, 2021)”
** Summarized with reference to “Lu (2020); Swift and Brown (2013); Bogue (2012); Emmatty and Sarmah
(2012)”

http://hrilh.orkr | 99



0IX|2

o] 24 H| AT (Bespoke) = AH|R} Qo] gk

2L o YA A o) ARl vl 8-S &
AR 412 5 ek

ek

(|

S-S5 AL

]E _Q.o]

2.2 FX|Y Z=EHO|A DFMA A&l

AT e A ] 59
Zl=folof Skt o] A% L AASE,
X, A golgelet. ol 4L 9l(2022)0 41
o= H7] g} SEATC] BRAL A

A2 Bo) Fgalon Ages, BE 59 3
X, 78 B4 T QA2 AN

o A g o 2 e tiso] meAlEr)
719] 9] Z7ro & F7ro] 71
4 9 Zge WEo] a0 e RIS Bl

QA Aol 2

3o] B89}, Z, Table 19]4] AA3F DIMAZ]
AR 27 e Al SRR, A 7
3} FE7} lskat o] 5ol gl Fele] AelE

7 24k} 4712) ALl e A5t
3, ot (Duany) 7+ AZI3t ofol ] A1)
A g FeoR , 101 747 2 g Wl
Table 29} o] AAI3ick 249 WL 4w
A BRE Pu PR AR 1917
278 F31 nARg 02 WA Yk
o] wjX|gk o] = FAl Felo] of
gk w2k o] jx|ste] 441
2] QLI 252 S Ate] Aol et Eetent

o

—

rqu o

0
RSl

Table 2. Design to Rebuild Haiti by Andrés Duany
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Table 3. Area Expansion Case of Relocatable Housing
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Fig. 1. Design of Modular House
Source: Lee et al. (2022) (in Korean)

Table 4. Alternative Floor Plan and Expansion Options

Plan
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3,400
2,200

Expansion

A type

. 1,200

Bunk Bed(s)

3,000

1,000

-
Entrance

9,000

L 240
L 1,200, 1,200,

4,200

Service
b Living & Dining

4{Entrance
—l

Source: Lee et al. (2022) (in Korean)
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Table 5. Plan Alternatives Depending on Furniture
Layouts
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Source: Lee et al. (2022) (in Korean)
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Table 7. Layout Plan of Modular Housing
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Table 9. Floor Section Comparison

Prefabricated housing
for temporary housing

Section of this study”
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[—THK100 Urethane pinel
[—THK12 Structural pljwood

2 square| ffeel pipe

THKZOO ALC SLAB
(Ins:

THKIZ i nlvw od 2ply

Source: * Lee et al. (2022) (in Korean)
** Ministry of the Interior and Safety - National
Disaster Management Research Institute (2022)
(in Korean)
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Table 10. Exterior Section Comparison
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** Ministry of the Interior and Safety - National
Disaster Management Research Institute (2022)
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*#* Chungbuk University Industry-Academia
Cooperation Office (2019) (in Korean)
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