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Abstract :

Modular architecture is very important not only in the design phase but also in the construction planning phase

because it affects construction methods and module sizes depending on transport equipment. There are economic risks
as well as quality, as there may be defects such as internal interiors or elimination of deadlines during transportation, and
structural torsion caused by rainfall and shock. However, there is a lack of objective criteria or data to refer to in determining
transport equipment that has a material effect on transport. Accordingly, there is no decision model to determine the
optimum transportation equipment for each construction site. Therefore, it is necessary to develop a decision support model
that can be compared to the review of transport equipment selection factors. The purpose of this study is to propose the
transport equipment impact factors and decision support models for systematic review and objective decision making of each
construction plan in the construction of small and medium-sized modulators. The decision model proposed in this study can be
used as basic data for transport studies, ensuring objectivity and transparency in the equipment selection process.
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Fig. 1. Research flow chart

SRzl =2

f12a]

IH212 M3 20208 112 8h



Of% - Ol - I

2.0|2X &

21252 Y 254 Al

HEY %9 25 FH| AFo dot BAFEE HES)
7] Qs U Bl ZARIN O WES (Table 1)1t
2t} HEY 253E NEA L AEA BE AHEHE
Nam et al. (2019)2] AolM = HEd AE AlLAC] AA
E &6l 25 UAE IDEF U2 AA5] AAIGHICH
0]=39] B2 ZZAEO] AFAE & TZAA7F AR
wht AAI5] A1) o149 T Ae TRIFQl &
S| A Eote Bafish, U g HF FEa]
o= HE7IE0] THE 89 A7 AT

HEH 159 25 glATo] st Aok Cho et al.
(2010)2] AFOIA A2 A0} Ol88H RED A|AEE 7Y
ok &Rkl st 0] gAd H2E fIst 5o
2 FAIEIQCE Lee et al. (2012)9] AFoAE= REH A7
Z7ISHA0IA TEsoret BlAd @4 E IR 25 HE
o] BaiE AAIBIRILE Kim (2011)Q] PFolAl= BREH F
BN AU RE HESHH 25 Al FOAtEE FMAIGIA
C}. Ying chen (2010)9] Y17t0] m2H REY ZHES e
al7] Qs AEskE Q4R 259 5171 U AlStE AAlSH
RACE O]&}o] Aol Ttoll A AAISE M ES] EHOZE &
S ATVt BEY EHE Qs S5Q0 02 HER !
Ao Ul Ao st AAFQ! A= BESE GHA
7} QL.

HED 2% #gjo) st B AHEH Lee et al.

re
i
i

>

Table 1. Literature Review
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Limitation

Guidebook/ (2019) | presented in detail as an IDEF model.

Nam et. al. | modular specifications system was derived and the transport steps were

There are no specific methods for selecting transport

equipment, and there are some limitations to applying them

Specification B2 Project transport processes considering legal/ systematic regulations in U.S are to modular architecture in Korea
presented in detail.
Choet. al. | Six sigma-based modulator system was developed and transportation
(2010) constraints was proposed as a key factors for risk management
Leeet. al. | Presented absence of transport planning as one of the risk factors of
Transportation|  (2012) | modular construction project Transport is an important factor affecting the quality of
risk Kim ) ) ) the modulator, but not enough to establish a specific solution
(2011) Developed the modular house construction scenario and risk factors

(2010) modular construction methods

Ying chen | Derived the management factors and transport risks for the adoption of

Leeetal.
(2011) of modular construction

Present optimal process scenarios and detailed work criteria for productivity

Established transportation process but limited to presentation

Transportation| Shin & Ahn | established the transportation process based on the analysis of overseas

management (2016) cases about modular construction projects

and failed to build decision model for transportation
equipment decisionEstablished transportation process but
limited to presentation and failed to build decision model for

(2016) modular construction productivity

Fred E. Proposal of transportation constraint risk and management strategies for

transportation equipment decision

Transportation | Park etal. | Developed the equipment for fixing modulator and elicitation of application

equipment (2012) plan

Additional accessories to be installed in the transportation
equipment was not proposed, and the influence factors,
due to specific transportation equipment, was not considered
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Table 3. Detail Factor

Influence factor Detail factor

A1, Legal restrictions

A. Field conditions A2. Weather conditions

A3. Road circumstances around the site

B1. Additional accessories

B. Cost of construction B2. Distance

B3. Limited construction cost
C1. Width of module
C2. Height of module

(3. Length of module
C4. Weight of module

C. Cargo condition

C5. Rainfall response

D1. Module torsion hazard

D. Structure/Safety

condition D2. Risk of module damage

D3. Adjacent Facility Protection

E1. Complaint

E. Process planning

condition E2. Standby time

E3. Supply management
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Fig. 2. Optimal Transport Equipment Decision Support Model
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Table 4. Case Picture
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Table 5. Case Information

=3 Remodeling-Envelopment (e AL
Division 9 P Dormitory
Site Remodeling New construction
Desian Glass, PV, ESS, etc. Center of gravity
9 Exterior to Module deflection
Height 2.2 Height 3.3
Freight (m*m=*m) Length 6 Length 9
Width 0.9 Width 3
Weight (ton) About 3ton About 25ton
Location Junggye-dong, Nowon-gu, Seoul
Number 60
Course (km) 178km (Daejeon-Seoul)
Weight Limitation (ton) 40t

Size Limitation (m*m#m) Height 4.3 Length 19 Width 3.2
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Table 6. Influencer Weighted Results

Influence Structure | Process

Field Cost of Cargo :
factor " . e /Safety | planning
et conditions | construction | condition condition | condition
Re-Envelopment| 0.225 0.2667 0.1583 03 0.05
New-Dormitory | 0.236 0.168 0.263 0.172 0.159
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Table 7. Alternative GOF result by influence factor

Project Remodeling-Envelopment | New construction-Dormitory

Equipment | cargo |low-phase| Wing | Cargo [low-phase| Wing
e e n truck | trailer | body | truck | trailer | body

4Het At} QI Mt 7he 52 e duEd
g Qu] T2 EojAl= FHITIRF 7IIEH0] 2704,
AE7|sAF 2R EN M e HSEH LS rit]7E 270
A LIERATE GHITIZE = 2R EoA] sYaHA 2714 &
FROE AL =4 UERIAIT SEA g o)Al
= Gt AEER] @2oF FekeQl 7FSAIZE falulstA
A EEIATHL AL

A HE 20
TAM] 2 E5 TR/QMREANE JHER7} 207 1o
SHIS) GEFQQIVE BIEGH RIHIE] HEks FhE=o] F

ANE7|SAE T2 EO M s AAEH L2V SR E
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Table 8. Integrated GOF results

Project Remodeling-Envelopment |[New construction-Dormitory
Equipment | 30 ;ﬁ‘;vs; Wing | Cargo ;ﬂ:; Wing
influence Factor truck | rater | POY | Tuck | ey | DO

Field conditions 0.0925{0.0825| 0.05 |0.0716|0.1003 | 0.0645
Cost of construction | 0.051 | 0.0581 | 0.0493 | 0.0839 | 0.1478 | 0.032

Cargo condition 008 | 01 | 012 | 003300635 0.0762
structure/Safety 1) 14811 0.0563 | 0.0622 | 0.0682 | 0.0341 | 0.0658
condition

Process planning | 5133 | 0144 | 0.0222 | 0.0513 | 0.0495 | 0.0583

condition
Integrated 0.385 | 0.3113]0.3037 | 0.308 | 0.3952 | 0.2968
Result Cargo Truck Low-Phase Trailer

Field conditions | 0.4111 | 0.3667 |0.2222| 0.303 | 0.4242 |0.2727
Cargo condition 0.3222 | 03667 |0.3111]0.3182 | 0.5606 |0.1212

Structure/Safety
condition

Cost of construction | 0.5556 | 0.2111 |0.2333| 0.4058 | 0.2029 [0.3913

02667 | 03333 | 04 |0.1912 | 03676 |0.4412

Process planning

" 0.2667 | 0.2889 |0.4444|0.3222 | 0.3111 |0.3667
condition
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