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Abstract : PC component allocation and loading plan can contribute to reductions in carbon dioxide emission and energy use
of vehicles and total project costs with increased utilization of vehicle loading space. The study derived 18 considerations
that PC construction plant managers and site managers take into account when they plan allocation and loading of PC
components. Then, IPA (Importance and Performance Analysis) was performed to assess importance and performance of the
18 considerations. Results show that in the PC component allocation planning, considerations regarding the number of vehicles
and existence of yard for storing PC components have not been taken into account well by the managers. In the PC component
loading planning, PC component loading direction has not been reflected well by the managers although it is considered
important by them. Recently, ill-planning issues of PC component transportation, such as inefficient use of vehicle space and
loading with low stability, are frequent due to various types of PC components produced. In this context, if the results of this
study are reflected in the development of component allocation and loading planning, vehicle management of PC projects would
be more efficient, thereby leading to economic project management.
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Theoretical Background and purpose of study,
study Study on previous research.
. Pre-research and construction plan were reviewed to
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derive 12 considerations in allocation plan and 6
factors T )
considerations in loading plan.
Managers Survey by using 5-point Likert scale
survey
'
Reliability Using Cronbach's alpha value for reliability.
measure
¢
G Ivsi Paired t-test conducted validation in significance
ap analysis level p<0.05(reliability 95%)
'
. Allocation planning and load planning implications using
IPA analysis [PA Metrics

Fig. 1. Research Flow
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Fig. 2. IPA (Importance-Performance Analysis)
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Table 1. Extracting factors from relevant documents

Articles PC project execution plans
S Considerations ?{iacvr:::id g:)e(;‘% Tr:::}.as Ms?;;\tf):o :ta :I< L(efo‘;t;" Oelfﬁn A|B|C|D|E|F|G|H
(1990) (2009) | (2000) |(2018) (2020)
[1]Transportation cost estimate o
[2]The existence of factory yard for storing PC
Components d b o
[3]Construction Progress rate in on-site [ ] [ ) [ [
[4]PC Component requested on-site ° [ ] [ ] [ ] [ ] [ BN BN )
PCfactory [5]Type of Component to be transported [ [ [ AN BN ) [ AN ]
[6]Possibility of using cranes in the factory [ [
[7]Existence of trailer belonging to the factory [ [ [ [ AN J
[8]Communication with the construction site [ ] [ [ ] [ ) [
[9]PC factory type [ ] o0 [ ]
[10]Packages size [ [ [ N AN J
[11]Loading capacity of transport equipment [ [ [ [
[12]Loading method on the trailer e o o [ AN ]
[13]observing related law [ e o o
Transport -
[14]Prevention of Component damage [ e o o [ AN ]
[15]Reduced waiting time [
[16]Possibility of using on-site yard [ [ ] [ [ ]
[17]Time saving to Unload in on- site ) ) [ )
2 ﬁ(]:;li |gomponents arrival time according to ° ° ° ° ° ° ole ° ole
[19]Consumption on the day () [ [ ] [ ] [ ] [ ] [ BN BN BN BN )
[20]Keeping quality [ [ ] [ ] [ ] [ ]
Consstirttéction [21]Situation where no PC Components in on-site [ ]
[22]Absence of yard for storing PC Components [ [ [ ] [ [ ]
[23]Existence of unloading equipment [ [ [ [ ] [ )
[24]Communication with the PC factory [ [ ] [
[25]transportation congestion in on-site [ [ ]
Table 2. Recategorize considerations in PC Component allocation and load planning
Category Consideration Type Logistic Consideration
Inventory management [2], 18], [9], 19]
Transportation cost (1], [15], [16]
Loading sequence of PC components [3], [4], [5], [8] .,[17], [19], [22], [23], [24]
The type of PC components [5], (6], [10], [11], [12], [13], [14]
PC transport equipment in the factory [4], [5], [6]. [71, [9]. [10]
PC Component Allocation Planning Existence of yard for storing PC components [31, [4], [9], [18], [21], [22], [23], [24]
(12 Consideration) Trailer specifications [4], 5], 101, [12]
Number of vehicles for PC component transport [4], [5], [8], [10], [11], [12], [24], [25]
Traffic laws [14]
PC components arrival time (8], [19], [25]
Loading safety of PC components on the trailer [5], [10], [12], [14], [20]
Transport route [12],[13], [16], [18]
PC Components weight [5], 71, [10], [11], [25]
PC Components loading direction [5], [7], [10], [11], [12], 4]
PC Component Load Planning Loading sequence of PC components [3], [4], [5], [8] .[17], [19], [22], [23], [24]
(6 Consideration) Loading location of PC components (5], [71, [101, [11], 121, [14]
Loading safety of PC Components on the trailer [5], [10], [12], [14], [20]
Variety of PC Component Patterns [5], [7], [10], [11], [12], [14], [20]
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Table 3. Summary of 1st survey / interview

Affiliation Contents

2020.08~2020.11 (Total: 3 Month)

Period of survey

Target PC Factory Expert

Position 10 production managers

Derivation of items to be considered necessary for allocation

survey purpose plan and loading plan

HI
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AR tigh AERE 20208 8FRE] 11€7HK] OF
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QUrt AR SHAF LS THS (Table 91} AT SEAL]
4> 94, Foh 221901 B 282 110U

Table 4. Summary of survey for IPA analysis

Affiliation Contents

Allocation plan Loading plan
30/50 30/50

20.08. ~20.10 (85 days)

Number of survey

Period of survey

Managers Total
30

Experience 5~10 10~15 15~20 More than Total
20 years

Experience 20 6 2 2 30

N
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Table 5. PC management Results of cronbach’s alpha test

Affiliation Classification Average |Cronbach’s alpha | Number of item
Importance 3.96 718 12
Allocation Performance 3.85 775 12
plan
Average 638
Importance 4.04 815 6
Loading Performance 392 836 6
plan
Average 835

4.3 FZQE-HAE Xjo| M

AR ATgre gaesio] Qe HiYE 7H] Aojgts
EASIYLE AOIg0] 2458 5QEE =1l HEE WO
D2 pC B &g 4 HriAIE o] EHEsITL 2 = AS
I, siig A9l eFE Qelolet & 4= QUTh ol2fSt Aojgkal
KNS =FEE HEo Flal thsx: t-Ade 8ot
HOM, FOLFL 005 O SIALY.

(Table 6)= PCEA} SEAE Al 12709] J1edArgto] &
St EQEOM HIFE =g EASH Ziloltt, “HAdE W
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S0 HIsh PCRAY SIA] AA| HIFEE= W2 2102
ZAFEIQCE 0]o] “PCEAN 28 AR th<="(0.30), “PCHAH
7 QPRA"(0.24), “PCHAN 9€7(0.20), “2& HIE(0.20),

Table 6. Gap analysis result of allocation planning considerations

. . Metrics
Considerations - Gap P
importance | performance
Existence of yard for storing 407 373 034 | 008
PC components
Number of vehicles for PC 403 373 030 | 004
component transport
Loading safety of PC 447 423 | 024 | 003
components on the trailer
The type of PC components 417 397 020 | 0.1
>
g= Transportation cost 3.80 3.60 0.20 0.31
%— PC components arrival time 443 427 0.17 0.23
5
= )
g Loading sequence of PC 420 407 013 | 021
components
Transport route 3.57 343 0.14 0.25
Traffic laws 3.90 3.87 0.03 | 0.80
PC transport equipment in 303 397 004 | 078
the factory
Trailer specifications 3.77 3.87 -0.10 | 0.55
Inventory management 323 347 -0.24 | 021
Average 3.96 3.85 0.1 047
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Z7f P (p=0.03)0]CE,
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EQL0 MY E F S BEASH Aitoltt. “PCEAY Hsl
(0.27) JHAKEO] 7Ha & Rojgke Hol £Q5%0f Hisl Bt
Pt E5] U SEO = LEITE 0]0] “PCRA &R
A17(0.13), “PCEAR AR 1A17(0.13), “PCHEA 6157(0.13),
“PCEAN AR OFRIA"(0.07), “PCEAN TEIQ] TIFA"(0) <=
oz Z o] g HYon £kl Hish BRIt =Tt
1 SETH = QAL oHE, RO4¢F HLF U pgte
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Table 7. Gap analysis result of loading planning considerations

. . Metrics
Considerations - Gap P
importance | performance
PC Components loading 417 390 027 | 000
direction : : ) :
Loading sequence of PC 400 387 013 | 046
components : : ’ !
6 . .
g Loading location of PC 4.00 387 013 | 025
5 components
«Q
2 PC Components weight 427 413 0.13 0.16
>
Loading safety of PC
Components on the trailer 4.10 403 0.07 | 066
Variety of PC Component 370 370 000 | 100
Patterns
Average 404 3.92 0.12 037
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Fig. 3. Results of IPA Matrix for PC Manufacture Manager in
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Category PC Component Allocation Plan

PC Component Loading Plan

Keep up the good work

PC Components arrival time, Loading safety of PC Components on the trailer,
The type of PC components, Loading sequence of PC components

PC Components weight,
Loading safety of PC Components on the trailer

Concentrate Here

Number of trailers for PC component transport,
Existence of yard for storing PC Components in on-site

PC Components loading direction

Low priority

Transportation cost, Transport route, Inventory Management, Traffic laws

Loading sequence of PC components, Loading lacation of PC
components, Variety of PC Component Patterns

Possible overkill

PC transport equipment in the factory, Trailer specifications
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