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Abstract : The existing construction industry is classified into industries with low productivity compared to other industries.
In order to solve the decline in productivity in the construction industry, the world is focusing on off-site construction (OSC),
which is about 40% more productive than existing construction methods. This high productivity is possible because the three
stages of production, transport to the site, and site assembly are consistently maintained in a continuous flow. This study
conducted a functional survey through literature review, preliminary field survey, questionnaire, and expert interview. The
surveyed function were classified into five categories: convenience, flexibility, manageability, communication, and safety, and
the functional characteristics of flexibility, manageability, and communication were high. Because of the change according to
the construction progress, the production schedule of the factory, and the variety of transportation time required. Finally, A
functional block diagram was developed based on the 15 functions corresponding with an average score of 4 or more in the
surveyed function score result. If the OSC transport system is established through this study, It can contribute to a successful
construction OSC project and increase productivity.
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Table 1. Existing System
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Range System Purpose Reason for unavailability
amsungCelo | optiang the devintion of Gondswit oginics | 12rovdes optimzaton i speclspace clle aplet
o pumizing ¢ & and does not reflect the characteristics of PC.
media and pallets
Supply Chain Cargo-Planner Visualizing how to load cargo onto the carrying PC, It performs internal space calculation without reflecting
Management 9 and introduce calendar functions the constraints for loading the PC into the trailer.
SAP Transportation Rebuilding cargo in the form of transport and It. does not reflect the conditions of the construction
Management establishing a cargo tracking system site, the y?”d' the process schedule, and the
characteristics of PC
Calculating transportation costs when the trailer is The constraints cann04t b.e applied to Fhe OS.C project
Logen Cube-Master . because the characteristics of the basic loading target
loaded with cargo )
are different.
Loadin The space is accurately calculated using 3D, but it does
PIanneCrJ Dr Nesting 3D Simulation Presenting optimized loading methods for trailer space not reflect conditions such as stability of PC loading and
installation order.
It does not reflect the constraints suitable for the
PackVol Visualizing loads in 3D reflecting load space Constraints | characteristics of the PC and the situation at the
construction site.
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Table 2. Requirement extraction
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= PCHAY 28 T AR (Table 2)9F LT,

olst PCREF ¥ AYAFES 1EGIYE o, 2t
AA"o] st 9 Qde BEst 2108 HHHEL] ohAlT
PCRAE 2tot7] It AFAr ZAL FR ], PCREAY
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(1990) (2000) (2001) (2002) (2009) (2018) (2020)
Range Transportation Consideration Dawood, N. N Morabito, R, Pheng, L. S., & Yoz Uy Ng.s.T., Park, Y. S., Olsson, J,
¥ ¥ & Nesle. R_H. | Morales,S.R. & Chuga'n )| leeH.S,& | ShiJ& | Yeom,D.J, | Larsson,T,&
* | Widmer, J. A, T Suh, S.W. Fang, Y. Kim,Y.S.. |Quttineh, N. H.
Transportation cost prediction [ ]
Yard usability ° [ ] [ ]
Related Field Process ° [ ] [ ]
PC of on-site request ® [} [} [}
PC Factory The type of part to be transported. [ [
Trailer loading equipment availability [ [
PC factory's trailer utilization [} [}
Communication with the construction °
site
PC factory type
Packages Size ) ) )
Usable loading area of transport trailer [ [ [
Method to load on a trailer [}
Legal compliance ) [
Transportation | prevention of PC damage [) )
Reduced waiting time )
Availability of on-site yard [ [
Reduction of unloading time at the
. [} [ )
construction site
Arrival of parts suitable for the process [ ] [ [ [ [
Construction amount on the day ® [ ) [ ) [} [ J [ J
Maintain part quality ) ) )
. Situation where no PC at the site [}
Construction - -
Unable to shed absence immediately [ [ [ [
Availability of unloading equipment [ [ ) [
Communication with PC factory [ ) [}
Too many trailers arriving at once [ ) [}
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2.3 Functional Block Diagram

Functional Block Diagram (FBD)2 AIAH] 7] FHE
Holohs O R AF AIAY rEd 7[Holth 29
E52 AIAH9 EF 7)sg UEAL Ol 1He] it
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AA" ARERC] 389 7s ESTHELE o2

Table 3. Site Transport
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= ARATE Woo et al. (20112 Z=HE A7 HE 150
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A 715 9] TAL EIFE E ulore 4= Qlgs Bt
ekl FBD B2 28 AIAH9 FEE 506t
H3ol] Qg Sl o2 TtEL] A5
AIE AHEH AA HE IPEQ01 0SC ZZAE LuK]¢
AN2EE FBD & O & Helolyl RUsH +de 4= A
PALSk= =

]

3. OSC 2HIX|/A|AE IS5 BM

3.1 24 AAH HB7|S B2 By

A AdeliATtolA A Hiol sl =g, 2t Al
A FoRiT FAje e Qae ofet Zol M=

Levell Level2

Detail Content

Equipment Planning

Trailer should be selected according to PC

Accessory Equipment

Safety chains, Dunnage etc. are changed according to PC

Route Selection

Select the minimum transport distance according to the navigation of the transportation route

Check and Secure the available Load

Precaution

Identify JIT availability

Weather, Arrival time, Holiday transportation restrictions, Traffic restrictions, Daytime operation
restrictions, Trailer restrictions, Raw restrictions, and weight restrictions check

PC size suitable for trailer

Transportation Plan

Calculate the cost of using the trailer, PC to be transported, and transportation costs

Site support through calculation of transportation time required

Transportation Plan

Ensure correct time, trailer allocated to PC

Check Point

Accident prevention and unloading guide when entering the construction site by PC

Prevention of damage when moving PC

Select the loading method and Loading method of PC in compliance with the installation sequence
of construction

Change the quantity and order of loading of PC by grasping the information of the yard at the site

Equipment safety check

Carry out inspection of trailer before transporting the PC

Packing material check

Check the packaging condition (confirmation of condition and leakage)

Check the specifications of accessories (dunnage, rope, safety chain) for each PC

Transportation check Accessories check

Check the fixed condition of the trailer-PC-accessory equipment

PC status check

Check the PC for damage before loading

Confirm the trailer shipment order

Communicate with escort vehicles to transport PC

Transportation safety rules

Check safety rules In case of bad weather/Trailer

Shorten the transportation time by continuously checking the transportation route

TransportationPC Route update

Transport by checking the presence or absence of road work within the transport route

Upon arrival at the construction site, check the access path of PC

PC transition to site

Taking over PC to the site manager

Inspection after Transportation Quality Management

carry out a PC damage inspection, and then return ineligible and counter-plan
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Table 4. Survey Result

Characteristic | Function Furlf;)lfon Fu;\iif)n Ave. tl:f ; 'I;zr: Site
V1 2.78 2.83 2 35

Cv2 [ 411 4 467 367

) Cv3 3.50 35 367 333
CO”‘(’E{‘/')Q”CQ v4 | @ | 411 |352| 35 467 417
CV5 361 383 367 333

V6 2.88 33 233 3

cv7 367 35 367 383
Respondents’ average score 35 ‘ 3.52 | 354

F1 394 383 367 433

F2 [ 428 3.83 5 4

o F3 o | 434 417 467 417
F'ex(f)"'ty Fa 394 |46 |38 4 4
F5 [ 405 35 433 433

F6 [ ] 4 35 433 417

F7 [ 456 45 5 417

Respondents’ average score 3.88 ‘ 442 | 416

M1 [ 439 3.67 5 45

Manageability | M2 o 45 4 5 45
M) M3 ° 4.05 a2 35 433 433
M4 [ 4 35 467 383

Respondents’ average score 3.67 ‘ 475 | 429

o M1 ) 4.39 383 5 433
ComTC“,\r}l')C&‘t'O” M2 | @ | 428 | 443|433 433 417
M3 o 4.61 417 5 467

Respondents’ average score 411 ‘ 478 | 439

S1 333 3.67 3 333

Safety S2 3.61 383 367 333
©) S3 ° 405 261 383 433 4

S4 345 35 367 317

Respondents’ average score 37 ‘ 3.67 ‘ 345
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Table 5. Key Function

No. Function
Function to automatically change safety chain, high-limits, and
V2 ) . )
packaging materials according to PC
CV4 | Function to identify allowable roads for transporting loaded PC
0 Function of calculating transport time and informing the site
manager of the estimated arrival time at the construction site.
Function of the administrator to ensure that the loaded PC is
F3 assigned to the correct vehicle and the correct time before the trailer
is delivered to the site.
- Function to provide information on the loading method and order
of PC considering the installation sequence at the construction site
6 The function of reflecting the information of the construction site
yard to the transport quantity and loading order of PC
7 Function for managers to check the order of shipments before
shipping the trailers.
Function to provide a checklist of considerations for the transport
and loading of PC, taking into account weather, transport
M1 allowance, holiday transport restrictions, loading Method, daytime
operation restrictions, cargo standards, vehicle height limits, and
weight restrictions.
M2 Function to provide information on PC size (Width, Height, Depth)
and weight limitations when loaded into the trailer.
Function that calculates and visualizes the cost of using the trailer,
M3 the PC to be transported, and the cost of transportation according
to the distance of transport.
Ma Function to prevent damage to the quality of PC by checking the
package status (status, water leakage check) and the quality results.
oM Function to provide drivers with information on the entry route of
the construction site and consideration for loading and unloading.
CM2 | Function to check the results of the PC for damage before loading.
M3 Function of the site manager can check the damage and store the
results (photos, videos, etc.) in the database for mutual verification.
$3 Function of checking whether components(trailer-pc-packaging

materials) are fastened enough
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