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The Practical Application of Modular Construction for Residential Facilities

K| & * I:l|I-OID|**

Kim, Ji-Hyeon

Abstract

The purpose of this research is to provide basic data for the promotion strategy to activate modular construction
system as residential facilities, through a study on the architectural planning, institutions and policies and research on
connection details, for the use as residential facilities of the modular construction that is not actively supplied for the
general residential facilities. As a result, I suggest sample model plan of domestic and foreign case analysis and
characteristic of modular construction and practical application of modular construction for Residential Facilities. Owing
to many advantages including short construction period structural stability and economic benefits, modular construction is
expected to play a role as residential alternative of socially controversial affordable housing and weekend homes, and

potential housing shortage after reunification;

and to contribute to the development of design automation and

industrialized constructions. Though Korea is still lacking development of the system that meets the domestic context, if
supported by ongoing researches on the development of construction methods, materials and details, the settlement of
appropriate modular residential facilities to suit the national situation will serve a possible alternative solution for many

housing and environmental problems.
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Hot rolled steel post with rigid/semi rigid
connection to beams above and below

providing portal frame action for stability
Posts may be hollow sections or angles

which form a cruciform solumn Decking on light steel ceiling joists

Decking on light steel
ceiling joists spanning
onto edge beams

Edge beams designed
to span between corner

Infill wall, braced for later:
stability, with openings for
doors of windows as required  Braced.

) loadbearing light steel stud wall
Non-loadbearing stud wall provides stability and continuous
support to module above

Infill wall with openings for
doors or windows required

Note : Wall may be omitted to provide
large open spaces.

a) Frame-stud Type Module b) Bearing Wall Type Module

Figure 1. Form of Structural Modules

Table 1. Form of Modular Unit

Unit Organization & Characteristic
Module Room Unit . . .
(Closed Unit) Completed box unit, Included corridor and stairs
. Defective unit for the formation of large space
Open Unit side of the module is open
Core Unit Equipment unit like toilet, Kitchen

a) Module Room Unit

b) Open Unit

Figure 2. Form of Modular Unit
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Table 2. Domestic Example of Modular Construction

Project Use Scale Note
Singi 2 storeys
elementary school School 3x10x3.3 2003
Deajo 913.5 m? 2004
School .
elementary school 3%9.6x3.3  extension
Defense S 2006
L Administration 4 storeys .
Acquisition Program facilities 3%8%3 15 hybrid
Administration Building ’ -system
- 2 storeys
Army barracks i\:(:}ﬁzryes 52 modules 2005
3x6x3.15
Hwacheondaegyo .
R B
(Bridge) USINESS 5 s modules 2009
& Residence
Army barracks
Wonmook School 2~5 storeys 2010
high school 12 modules  extension
4 storeys
Staff Residence Residence 12 modules 2012
3.3 mx6.6 m

Army ‘barracks

St FReé ence

Arm barracks

Figure 3. Domestic Example of Modular Construction
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Table 3. Foreign Example of Modular Construction
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Table 4. Maximum & optimum Module Size

Nation Project Use Scale note Sort Width (W) Length (L) Height (H)
. . 2 storeys Maximum below 3.3m below 12 m below 3.4m
Germany Housing Housing 6 mx10
m m Optimum below 3.0m below 6.0 m below 3.0m
German Residential Housin 2 storeys Villingen-
Y development € 20 generation Schwenningen oAy} 7ol F 2w E MY 2 LwkAH] HE
ited MUY eSS London 2.8 AR Ao mEeld S Asde] 48ske RER
ingdom rove mx3.2 m ackne; o 2 =
e Y Y] AFE <Table 559 7ol AT & gk,
United  CibaPolymers Office 2 storeys Duxford
Kingdom Building 2,150 m?
United Univ. Wales . 4 storeys . Table 5. Optimization of Modular Unit
. . Dormitory Cardiff - -
Kingdom Dormitory 4 mx2.4m . Size of module Unit
Unit . . . . note
Univ. Utrecht . 3 storeys (outside dimension) (unit : m)
Netherlands . Dormitory -
Dormitory 6.3 mx2.8 m 3.0%3.0, 4.5%3.0, 6.0%3.0, 5 kinds
. . 7.5%3.0, 9.0x3.0 (LxW)
Main Unit
3.0%3.3, 4.5%3.3, 6.0%x3.3, Alternative of
7.5%x3.3,9.0x3.3 Unit width
3.0x1.5, 4.5x1.5, 6.0x1.5, 5 kinds
. 7.5%1.5,9.0x1.5 (LxW)
Sub Unit -
3.0%1.65, 4.5%1.65, 6.0x1.65, Alternative of
7.5%1.65, 9.0x1.65 Unit width
Ceiling
height 24 )
Height 3.0 -

Wolverhampton project, (24 storeys)

Parag project, (17 storeys)

Figure 4. Foreign Example of Modular Construction
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Figure 5. Transferable Module Size by Transportation Equipment
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Figure 7. Single Module Unit Planning
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Ceiling Joist
100SL10@600

Sub Beam

c-150X 15X 6.5X 10

Sub Girder
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Ceiling Long Beam
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Figure 11. Structural Member
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