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A Study for Selecting Modular Construction Method
— Focus on Benefits and Barriers of Modular Method -

Park, Chan-Young', Kim Hyunjin!, Won, Jin Woo', Jang, Woosik', Han, Seung—Heon®
"Department of Civil and Environmental Engineering, Yonsei University

Abstract : Recently, The importance of modular construction method has increased by market environmental change,
However, it's application in the actual project is restricted due to the lack of understanding of modularization and the
absence of utilization system. To overcome this problem, this study propose the decision—making model for selecting
modular or conventional (stick—built) construction method at early stage. First the needs of modular method in
plant project is derived and the benefits and barriers of modular construction are analyzed through literature review,
Based on this analysis, 6 decision—making factors covered project and modular characteristics are derived and the
decision—making model is developed, Finally, 12 actual overseas project cases is evaluated by this model for verifying
its applicability, This proposed model can provide the guideline to select the construction method in early stage for
successful execution of plant project,
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Table 1. Cost benefits of modularization

Increasing Factors Decreasing Factors

Utilization of fabrication shop worker
Improvement of productivity
(Weather, Flexible workforce, Site accessibility)
Reduction of indirect cost by materials
decrease and duration shortening
Positive NPV(Net Present Value)

Steel frame cost
Transportation cost
Module installation cost
Design cost
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Table 2. Pros and cons of modular method

Pros Cons

Increase of preliminary design
and cost schedule
Increase of special Material cost
Increase of transportation and
installation cost

Decrease of Construction cost
Cost Decrease of Quality and
supervision cost

Decrease of Space efficiency
Decrease of installation time benefit

Schedule Miss—outs minimize Complicated schedule
Increase of interdependence
Controllable environment
Quality Availability of expertise -
increment
- Decrease of delivery material Complicated delivery
Logistics Increase of dependence of

Controllable site )
transportation

Onsite  [Minimization of required space

Required installation worker:
Work Decrease of labor problem equired installation workers

Decrease of site risk
Predictable work

Increase of transportation &

Risk installation risk
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Table 3. Decision making factor & evaluation standard based on
the characteristics of modular

Factor Evaluation Standard
QOil/Gas 3
Product Type Power 2
Environmental / Water—treatment 1
Advanced 3
Project Type Extension 2
New business 1
High/Low Temperature 3
Site Condition Normal Temperature 2
Optimum Temperature 1
Low Accessibility 3
L?Egcivrzirlsﬂi:y Medium Accessibility 2
High Accessibility 1
Large 3
Project size Medium 2
Small 1
‘ ‘ Minimum 3
o e
Maximum 1
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Table 4. Project application results

No. | Country Product Project Type Site Condition ProII:?Jt:ZZent Project Size Duration Recommendation
1 Kuwait a:;g;;f;t::n/ New Optimum High Medium Maximum

2 Thailand Petro—Chemical New Normal High Small Maximum

3 Thailand Petro—Chemical New Normal High Medium Maximum

4 Thailand QOil/Gas New Normal High Medium Maximum ) .
5 Qatar Oil/Gas New Optimum High Medium Maximum Stick=Buil
6 Oman Petro—Chemical New Normal Medium Medium Normal

7 Saudi i;g;?;;?g::]{ New High/Low High Medium Maximum

8 Qatar Power New Optimum High Large Maximum

9 Qatar Qil/Gas New Optimum Low Medium Minimum

10 Oman Petro—Chemical New Normal Low Large Minimum

11 Saudi Petro—Chemical New High/Low High Large Maximum Modular
12 Saudi Petro—Chemical New High/Low Medium Small Normal
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Table 5. Analysis results of decision-making model

Case Model Yield to Average
Application Result (be compared with Stick-built)
12 Modular Stick—built modular Stick—built
Projects 4 8 0.85 1
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