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Research Trends in Off-Site Construction Management
:Review of Literature at the Operation Level
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Abstract : Off—Site Construction (OSC) is a new construction method based on factory production, OSC (Off—Site
Construction) is a new construction method based on factory production. Researches such as OSC—related design and
production standardization, transport methods are actively conducted in the U,S,, UK and other parts of the world as
this new method has an edge over existing methods in terms of productivity, economy and quality, As the emergence of
this new area requires reasonable management, an analysis of the scope of construction project management is required
accordingly. Therefore, this research analyzed the study trends and relationships at the CM/PM range’s “Operation
level” to identify areas of study, relationship between studies and deficiencies in current research. This study carried
out a comprehensive literature review of the OSC (CM/PM) research by analyzing 94 papers in Operation level as of
September 3, 2018, and the analysis results are as follows, (1) Working stage level researches have been increasing
rapidly since 2006, (2) Non—volumetric type is contributing most significantly at work stage level, In the building sector,
it has been identified that problems such as residential: living, quality issues, non—residential: economic difficulties,
factory: productivity problems have been addressed. (4) The Non—volumetric pre—assembly type dealt with the economic
feasibility of residential and non—residential buildings, whereas the modular type was studied in regards to assembly
quality. (5) From 2006, project management areas (e.g., quality, human resources, risks) have been expanded. It is
expected that this research will help find new areas of research for OSC, If the analysis is carried out to the level of the
industrial, corporate and project phases in the future, it is deemed that the overall research flow and area of the OSC
industry can be identified,
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Table 1. Definition of domestic Off-site construction

Year Author Definition

Modular building construction refers to construction
systems and construction methods that assemble
and complete factory—produced three—dimensional
building modules on site, including frames, facilities,
and finishes, in the purpose of shorter construction
time, allowance of movement and re—usage of the
building, and reduced construction costs.

2011 | Leeetal.

Modular building construction is an architectural
. system and construction method that assembles
Lim and o
2011 Lee factory produced building modules for the purpose
of shortening construction time, moving and reusing
buildings, and reducing construction costs.

Unit Modular Building Method is an industrialized
construction method based on steel frame that
assembles factory—produced building modules on
site.

2011 Ha

The OSC method is a construction method where

the concept of mass production from general
manufacturing industry is applied to the construction
industry, that the main components of construction
materials are partized, standardized, mass—produced
in factories, then moved and assembled on site.

2015 | Kim et al.

Table 2. Definition of overseas Off-Site construction

Year Author Definition

Industrialization process defined as an investment in
equipment, facilities, and technology with the purpose
of increasing output, saving manual labour and
improving quality.

1999 | Warzsawski

OSC Categories include: (1) component manufacture
and sub—assembly, e.g. door furniture and light
fittings; (2) non volumetric pre—assembly, e.g. wall
panels, structural sections and pipe work assemblies;
(3) volumetric pre—assembly, e.g. toilet pods, plant
room units, service risers and modular lift shafts;

(4) modular buildings, e.g. units themselves form
usable buildings and enclose usable space and clad
externally such as McDonalds drivethru or prison cell
modules.

2001 Gibb

In early 2003 the term ‘modemn methods of
Venables construction’ started‘to be used -+ of which offsite
2004 ot al manufacture (OSM) is a subset. OSM defined

: as panellised and volumetric systems, and major
prefabricated components.

Prefabrication is a manufacturing process, generally
conducted at a specialised facility, in which various
Jaillon and | materials are joined to form a component part of the

Poon final installation. The term offsite fabrication is used
when both prefabrication and pre—assembly are
integrated.

2008
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Fig. 1. OSC project management papers trends 1986-2018 (Total 241)
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Fig. 2. OSC Project Management papers Keyword Trend 1986-2018 (Total 241)
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Fig. 3. Trends of process-level OSC management papers by
phases (Total 94)
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Fig. 5. Trends of process-level OSC management papers by
applications (Total 55; missing 39)
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Table 3. Number of journals in the project management area
from 1986 to 2018

Project Years
management 1986 | 1991 | 1996 | 2001 | 2006 | 2011 | 2016 Total
10 areas -1990|-1995|-2000|-2005|-2010|-2015|-2018
Integration 0
management
Time
Management 0 1 0 2
Cost Management| 0 0 0 0
Quality 0 0 0 0
Management
Human Resources 0 0 0 0
Management
Procurement 0 0 ] 0
management
Risk management| 0 0 0 0 0 2 5
Stakeholder 0 ] 0 0 ] 0 6
Management
Safety oo lo|1]2/|1]s
management
Maintenance 0 0 ] 0 0 0 5 3
Management
Total 4 4 3 3 12 24 44 94
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Table 4. Cross-tabulation of process-level OSC management papers
by OSC types and construction types (Total 43; Unknown 51)

Construction 4 type
0OSC types : ; Non-
Residential | pocidential | Plant Total
housing :
housing
Component
manufacture £ ! 0 3

Non—volumetric

pre—assembly 1 30
Volumetric 0 1
Modular 2 2 9

14 3 43
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Table 5. Cross-tabulation of process-level OSC management
papers by project phases and management areas

Project Construction phases
management 10 .| Manu| Trans [Assem| Main
areas AT |BEEE facture|portation| bly [tenance Vet
Integration
3 3 1 0 1 15
management
Time Management 1 1 6 1 0 17
Cost Management 8] 0 0 2 0 6
Quality Management | 0 2 6 0 0 0 8
Human Resources 0 ] 3 ] 0 0 5
Management
Procurement 0 ] 12 7 0 0 20
management
Risk management 2 0 0 1 1 0 4
Stakeholder 0 3 0 0 0 8
Management
Safety management 0 2 4 0 2 0 8
Maintenance 0 0 0 0 0 3 3
Management
Total 14 10 36 10 20 4 94
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T2 tpFolzl Zow et iAo A= 34
o] &4l I, 2HEAIN= 2 ¥4 &4 T
25 g A7 =9 A melsielt), 8 dAEs

a5 A 282 9Jet =¥ U A2 (Taghaddos et
al., 2014), 2 44 Z2A|~ AE(Rohani et al., 2014)
A=l 3 A= YERTE

Table 6. Cross-tabulation of process-level OSC management
papers by OSC types and phases

Construction phases

Table 7. Cross-tabulation of process-level OSC management
papers by Construction types and phases

. Construction phases
Construction 4 :
types Plan |Design| Manu | Trans |Assem Main | o
facture |portation| bly |tenance
e -
housing
Non Resqdentlal 4 4 ] 3 ] 20
housing
Plant 0 0 2 1 1 1 5
Unknown 3 3 3 5 0 39
Total 14 1 36 9 20 4 94

45 2| AH-0SC /8 WAHEM

{Table 8)1}o] Non—volumetric pre—assembly 5% 2]
531 ulgo] 53 ARSI Yo, £ ARl 2),
299 20%)0ll T3t IS FHOR gt A o' e
stk WA Aol dRollxl ] Yo st A
L et al., 2018)7F thHE-S 2pR]lar Qlom, tha oz %

GO e Sl FA] Ak o] i’*%% A
(Garg and Kamat, 2012)7} 2 53988 313 4= 9)

it E3hte], Z23 Argelelegy| o:]:[LEI_]_ glglom,
e R, A 5 Epe e Bl gl
T AT AT 0 R BER A BRI S ST,

OSC types R~ Manu | Trans |Assem| Main Total Table 8. Cross-tabulation of process-level OSC management
facture | portation| bly |tenance papers by management areas and OSC Types
Component
manufacture 0 ! 2 ! ! 0 5 Project OSC types
Non—volumetric management | component| Non- )
pre—assembly 50 10 areas TR e Volumetric| Modular {Unknown| Total
Volumetric 1 Integration 1 0 4 5 14
management
Modular 1 1 12
Time
Unknown H 2 27 Managoment | | 0 4 1|7
Total 14 10 94
Cost 0 0 0 3 | s
Management
lit
M C} HE 95 TxlEM Mar?:;elrﬁent 0 0 2 0 8
44 A8 CH|-AHE 7 wXEN -
uman
(Table )& 748 §33k 214 SAS A A3 dnp  Resouoes | 0 o | 1 8 s
- - - - anagement
olct, HA|2| 56%S A FAE AR Gl AT
- N 1 2 0 22
AW AFA ] FAR 8 A%u] o] Tet o menagement
S A £4 9 B8-S PR At =E o, man:éikment 0 0 0 1 4
ESE 2HAAQI%)0lA = 2 €A, 71, QPdol st A Stakeholder
T 5 2% 940 AN 2 PelS B A W Management | ° s N
o) 3F At 2 aE A o= wolEQle), v & Safety 1 0 0 4 8
management
dicHA| AR A7E 7%2] vlE2 T At 253 -
aintenance
7}-\]0 = L]—lﬂ-‘;l‘E]— Management 0 0 0 0 3
Total 4 50 2 11 27 94
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S AAAIE 2 AlojAlAF] 7 (Sadiq et al., 2018), AALE
A4t dlole] B4 Eet A|lAR HkS et AjeF Z
Z 7 Xu et al., 2018) -5oll TF A4L7F o] F R AL Q1%
o}, S oA = FolA 9 FA HAIE f1eE =t i
(Diez et al., 2007), 23AF AF=3HPenin et al,, 1998), AH]|
o] autE A= A 5 Ve 9 3N ol
gt A7 3 A0 R YT viRate g Ay
A A SR 3 YA A s, 2
U4 5 AA ekl et al,, 2018), YA 2|23 Q9] =&
(Li et al., 2017)f] 3t A+ -2 233kl ISt v &
A (3%), AL (3%), A8 (6%), e
3%), TR 6%)0ll T3t A= FH oz BEgt Ao
2 Ui,

Table 9. Cross-tabulation of process-level OSC management
papers by management areas and construction types

Construction 4 types

Project Management —— —
10 areas reS|dept|aI Non reS|'dent|aI Plant |Unknown| Total
housing housing

Integration management 6

1

Time Management 6 1 6 17
Cost Management 1 0 6
Quality Management 1 0 1 6 8
e |0 o :
S - | - E
Risk management 2 0 0 2 4
Stakeholder Management 2 0 2 7
Safety management 1 2 0 8
e |2 | o 1] |3
Total 31 18 5 40 94
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Qlato] 24 TA| 420] CM/PM $1+50°] 943] =01
31 it} webA o] dFte OSC ZRAE S A Ysly
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o] ¢i+te] £ Avl= ohEat Zh (1) 2006 o] FHE
219 @A 422] OSC (CM/PM) -] thgh iAilo] S7F
Sh= A& e =, 1986WHE 20058 71A] A
T2 3%7} == QAT 2006~2018\ F<F 97%7F 423
H Ao= yepgth E3h AY, AA, 8, AR 5
O thefh e or A A el A 0= YER T
(2) 19909 o)A A= Component Manufacture, Non—
volumetric pre—assembly, Modular®] ¢7} vlj&=gl =
7} FA1E EGATE 2006 ©]& Non—volumetric pre—
assembly -F8S AR A7t FEE A THetsiol
o}, o]egh Mol FolH Ao = QIS oA} 7hA T A
719] Zag Q19 8/t o] SO = QIgt Ao & AlEHr)
) AL AFEAM = AFARY Heldell wd A+t
FRElon, HFEAE ASFElA= AFAY] Aol
A A=0] T2 o|Foxl Ao w Uepyth e S
EofAl= Alg F48of 3 Atso] & s AeR
it glet, (4) He] FAE At w2 B4 A, 1986
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