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Abstract : Unlike conventional construction production methods, OSC (Off-Site Construction) have many restrictions
depending on the production environment and technology, so it is important to develop a design plan considering
these restrictions and select the optimal design alternative considering the overall efficiency of the building
production process. Accordingly, the construction industry is paying attention to DEMA (Design for Manufacturing &
Assembly) to derive the optimal design plan for the OSC project. Leading OSC countries such as Singapore and the
United Kingdom have recognized the need to apply DIMA and presented DfMA guidelines and application strategies
suitable for the characteristics of the OSC industry, and several researchers are conducting research to integrate
DEfMA into the construction industry. However, in the case of Korea, the need for industrial application and industrial
application of DfMA is recognized, but there are no methods and tools necessary to implement the concept of DfMA
in the design of actual construction projects. Therefore, this study aims to present the basic direction of strategy for
applying DIMA and developing tools for the development of the domestic OSC industry by analyzing the development
and application of DfMA in overseas construction. The results of this study can be used as basic data for the
development of DIMA tools suitable for the domestic OSC industry and the establishment of policies related to DIMA
in the future.
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Table 1. Typical DFMA Principles
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DfMA principles

Benefits

ref.

Aim for mistake-proof design

Avoids unnecessary re-work, improve quality, reduce
time and costs

Stoll (1986); Bogue (2012);
Emmatty & Sarmah (2012); Swift & Brown (2013)

Design for ease of manufacture

Reduce manufacturing time and cost by avoiding
complex assembly methods

Boothroyd & Dewhurst (1983); Stoll (1986);
Bogue (2012); Swift & Brown (2013)

Simplified parts configuration and handling

Avoid manual intervention to save time and money
for handling

Boothroyd & Dewhurst (1983); Bogue (2012);
Stoll (1986); Swift & Brown (2013)

Design for ease of assembly

Reduce the time and cost of assembling

Boothroyd & Dewhurst (1983);
Bogue (2012); Swift & Brown (2013)

Use of multifunctional and versatile parts

Reduce the time and cost of manufacturing

Stoll (1986)

Modular Design

Simplify design and reduce assembly time and cost

Boothroyd & Dewhurst (1983); Bogue (2012);
Stoll (1986); Emmatty & Sarmah (2012);
Swift & Brown (2013)

Minimize manual work

Ensuring product quality and efficiency of assembly
process

Boothroyd & Dewhurst (1983); Bogue (2012);
Emmatty & Sarmah (2012); Swift & Brown (2013)

Recurring use of standardized parts

Reduce purchasing lead time and cost

Boothroyd & Dewhurst (1983); Bogue (2012);
Stoll (1986); Swift & Brown (2013)

Repeated use of similar materials

Reduce manufacturing processes and simplify
assembly methods

Boothroyd & Dewhurst (1983); Bogue (2012);
Swift & Brown (2013)

Use environmentally friendly materials and minimize
waste

Minimize environmental risks to the environment
and to nearby residents

Boothroyd & Dewhurst (1983);
Emmatty & Sarmah (2012)

Minimize the part count

Simplified design implementation, Reduce
manufacturing and assembly time and costs

Boothroyd & Dewhurst (1983); Bogue (2012);
Stoll (1986); Emmatty & Sarmah (2012);
Swift & Brown (2013)

Minimize and standardize connector types and
quantities

Reduce manufacturing, assembly, repair and
maintenance time and costs

Boothroyd & Dewhurst (1983); Bogue (2012);
Stoll (1986); Emmatty & Sarmah (2012);
Swift & Brown (2013)

Minimize the use of fragile parts

Reduced parts failure, ease of handling and assembly
cost

Boothroyd & Dewhurst (1983); Bogue (2012);
Swift & Brown (2013)

Minimize unnecessary additional work

Save time and money by minimizing unnecessary
deadlines

Boothroyd & Dewhurst (1983); Bogue (2012);
Swift & Brown (2013)
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484 Ha, '0SC g 9l & Al §A0]CK Table
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Table 2. DfMA application strategies based on literature
review results

No. Strategies ref,

BCA (2017); RIBA (2013); RIBA (2021);
CIC (2021); Gao et al. (2018); Lu, W. et
al. (2021)

BCA (2017); RIBA (2013); RIBA (2021);
NIBS (2019); ICC (2021); MOHURD
(2017); Gao et al. (2018); Kim et al.

Establishment and spread of
DfMA concepts

Establishment of DIMA
2 | guidelines for optimal design

development (2016); Tan et al. (2020); Hyun et al.
(2022); Jung & Yu (2022)
Development of DFMA RIBA (2013); RIBA (2021);
3 Evaluation Index and Gbadamosi et al. (2019); Safaa et al.
Methodology (2019); Jung (2022)

BCA (2017); RIBA (2013); RIBA (2021);
Development of BIM-based | B. Qi (2023); Lu, W. et al. (2021); Alfieri

DfMA methodology etal. (2020); Abrishami & M.Duran
(2021)

Accumulation, analysis,
5 | and dissemination of DIMA
performance data

RIBA (2013); RIBA (2021)

Improvement of project
6 delivery system and
organizational structure

BCA (2017): CIC (2021)
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2022 52 179 ~ 2023 59 130] AA 8019 T &
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Al 281} 3Fo|A Es AIE AlSst oM, 418004
=E5H 671X DIMA B8 Mk 9] WQOoiH & 7} Het
o] FAAQ] o thet o)AE AEGH= BAJOF QIR
& Qort E=5h QIHE A1t shAl9] EldEE StHs
7] 91510} QIEH WES B49] AFAHE0] AFOF B4
skt

QIE R Folgt ME7FEL Tha (Table 3)3 Zo] 14
TH 2y &5 17, AFEA 2 71 A, PC AR, AlS
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Table 3. Overview of expert interview participants

Categories Frequency %
Architectural Design 2 20%
Organizational Structural design 2 20%
type Manufacture & Construction 2 20%
Academic 2 20%

Experience Construction related 16.8 years

0OSC related 4.2 years (3.1 times)
Sum 8 | 100%
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Table 4. DfMA application strategies

OSC A/ 40218 9I3 DMA X F2HX|nf 917 - 29 53 DRS FYO= -

No. Strategies

Sub-strategies

1 Establishment and spread of DfMA concepts

- Preventing Confusion of the DfMA Concept
- Conducting education to enhance understanding of DfIMA

Establishment of DfMA guidelines for optimal

- Development of DfMA Application Guidelines

2 ! - Precede the development of DfMA standard guidelines and customize them based on project types,
design development - ; o
scales, and characteristics for effective utilization
- Development of evaluation indicators and methods to assess whether a design proposal aligns with
3 Development of DfMA Evaluation Index and the principles of DfMA.

Methodology

- Development of evaluation indicators and methods for assessing production efficiency based on
DfMA principles

4 Development of BIM-based DfMA methodology

- Development of standard BIM (Building Information Modeling) library for OSC module
- Development of DfMA-related information extraction methods from BIM objects
- Development of BIM-based DfMA analysis tool

Accumulation, analysis, and dissemination of DfMA

- Establishment of absolute evaluation criteria for DfMA assessments using DfMA perfomance data

5 erformance data - |dentification of best practices from DfMA implementation cases
P - Derive effective management direction for OSC projects through DfMA performance analysis
Improvement of project. delivery system and - Integration of design, manufacture, transport, construction, and maintenance information
6 P .p AJ 1y sy - Application of integrated ordering methods such as Integrated Project Delivery (IPD)
organizational structure A h - .
- Establish an organic cooperation system between designers, module manufacturers, and contractors
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