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Abstract

This paper presents a modeling prototype that optimizes construction processes implementing information
communication technology (ICT). Using "IAMB", each and every actual steps of the construction process may be
defined visually and explicitly by elaborating ICT to improve productivity and management efficiency. It contributes to
identify the features on what parts of construction task are covered by ICT, and the effects of ICT on process
performance. After analyzing 10 real project cases, ICT application types are classified into four categories according
to ICT type, job functions that ICT applied, and the project phase in which ICT used. As a reuslt, it was confirmed
that the positive outcomes on the construction process were beneficial to mostly the general contractors and mainly
obtained by automated information processing, external consignment and consistent information use. Negative effects,
which were occurred by mainly manual manipulation and duplication of information handling, were accrued to general
contractors minimally, but to subcontractors maximally. Expert focus group commends that several important issues

should be considered when implementing ICT,
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| A Case Study on the Introduction of ICT into Construction Process |
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Derivation of Structural Characteristics and Establishment of Optimal
Direction of ICTs introduced in the Construction Process

Figure 1. Concept of research
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Figure 2. Research process
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Table 1. Existing studies introducing ICT in construction
management

Thesis of Research

Developed a prototype application to
manage integrated labor information with
a single card by attaching a QR code
that can be recognized as a
smartphone application to the existing
RFID outsourcing management system.

Analyzing the characteristics of Beacon
technology in the labor and safety
management of the construction site,
and investigating trends in the
construction industry to derive
development potentials and limitations.

Using smart devices with high
penetration rates at home and abroad,
the article provides efficient corrective
action plans that can be used from the
reception of defects to the completion

stage.

The article provides a method to
effectively search various types of
quality check and defect prevention
information which are scattered and
stored before or during the quality
inspection in the field.

In order to increase the operational
efficiency of the construction lift,
management information is provided,
and improvements are suggested for
data storage and optimization operation.

Develops operational information
monitoring technology, which is a
technology that can collect data about
the operational information of the lift for
the purpose of effecti}/te maintenance of
the lift.

Propose equipment and systems
capable of collecting and controlling
entry and physical access of logistics
vehicles, and validate the proposed

equipment through prototype equipment
development and lab testing.

Develop systems and prototypes that
address the problems of double work
and information leakage when managing
vehicles at construction sites, and allow
administrators to perform he desired
form of access control.

Function Researcher

Choi et al.
[6]

Management
of labor

Kim et al.
[7]

Suh et al.
[8l

Management
of quality

Lee et al.
[9]

Shin and
Kwon
(101

Management
of lift

Bae et al.
[11]

Yoon et al.
[12]

Management
of logistics

Choi et al.
[13]
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Table 2. Issues attributed to the business-IT separation

Problematic task Contents of problem

High reliance on

[Whole process]
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2.3 IAMB RHY gz Labor Y Reader *  (Japan)
- management  Construction workers PC, ICcard,  Takenaka
AL Al EHE(d, Z2T8E e, AAkE = 2 management System eader (Japan)
2SF] Finishing inspection ~ PC, Bar—-code, Takenaka
wap ZRlea) B)oh Peldu(e], BAUAL dFERA, A o Sston Reacer " (apan
ANAE )7 A =l o Wy Algln]e g Quality Finishing work PC, Bar-code,  Fijita
HDT 0) } ]Oﬂ T E]- ]EH Q management management system Reader (Japan)
LY ‘_Y U
2| Eatd bﬂ T4, =5 A Sl It 712, AE, 5 Finishing v%/ork check PC. PDA Takenal;a
system ’ apan
U] 9 41@7 == IR AAA A
Jfa]» ~ f th 5 ] EEASA A 6 Sgr?{%/asggr%g Construction PC, ICcard,  Shimizu
TS 5(134 ;1<_ 7:"2 »4 xLH—é—].tq /\]_1_ Ig /\ﬂioﬂ /\1 7] A} nt management system  Reader, PDA (Japan)
A HE 15 = Vertical transportation  PC, ICcard,  Takenaka
g ASYEES ARSI FARE X3 O}E':] ICTE *]"Q"O]' 7 Lift control system Reader, Sensor  (Japan)
of ARAYEE = 9 7hgste] ohA] T ZEAAR management  \saerial transportation RP% ICgard, Jokyu)
- - — management system Reader, Sensor apan
FAIE, o]FA| ERsHA| AdE= Alg ZzAl2of ICT
T = [e) —
i © ‘_— 9 Lift/Logistics  Logistics planning and PC, Bar-code, Taisei
7} E‘,’jﬂ T2 Z A E.;g% ‘ﬁLtg g_l X_ij].ﬂ HOH IAMB &2 management management system Reader, Sensor  (Japan)
2 Logistics ' PC, Bar-code, Obayashi
digjo] gytxog 8= 4~ Qi 10 Mar?ggement Materials control system "™~gad (& ( Ja%)/an)
Process | Agent ‘?"::’e’ Construction Planning Phase | Preparation Phase Construction Phase
&S Taput .|¢.mzm| ez action ]
Process a I i
%=, =)
- Process e
Const- %® i
ruction
Process

Figure 3. The IAMB modeling component and definitions in process layers
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Table 5. Favorable vs unfavorable effects attributed to introducing ICT processes in different project phases

Phase Positive effect (type, stakeholders#) Negative effect (type, stakeholders)
Consistent use of input information (C, GC) Trouble of creating basic information (C, GC), (D, GC)
Planning Qutsourcing of plan information input (D, GC) Manual input of plan information (D, SC)
Automatic processing of planning information (C, GC), (D, GC) Lack of plan output capability (C, GC)
Pre— Qutsourcing of basic information creation (A, GC) Trouble of creating basic information (B, GC)
Construction Qutsourcing of construction information gathering preparation Trouble to prepare construction information collection
(A, GO (C, GC), (D, GO)
Qutsourcing of actual data collection ’
5, 60) (€, 60, . oPIa0 Trouble of collectng actual data
Construction Automation of actual data collection (D, OP/GC) ’ e oy

Automatic aggregation&analysis of actual data

(A, GC), (B, GC), (C, GO)

Manual analysis of actual data
(B, GO), (C, GC)

* GC-General Contrator, SC-Sub Contractor, OP—-Cperator

Figure 7. Effects of each type of ICT introduction (for B type)

Common effect
Phase Business work | Tool function Agent Object |Type of effect Contents of the effect Remarks
Preparation ;reatmg_baswc Input GC GC Negative Manual labor
information
Construction |Collection of Input Ne SC Negative |The trouble of portability and operability conflict between the
actual data SC GC Positive Site information input business is gone top and the bottom
Processing of . . Automatic totalization in real time — timely Instant_am_sous
Preocessing Teol GC Positive . N . . transmission of
collected data communication and directive . -
collected information
GC GC Negative |Analysis by people for high dimensional decision making
Noncommon effect
Phase Business work | Tool function Agent Object [Type of effect Contents of the effect Remarks( Case No.)
Preparation .Creatlng_basu: Input GC GC Negative Need to receive information from subcontractor (No.2)
information
Preparahc_:n for Input Ge fere Negative Preparation labor for mobile terminals, IC cards, bar code (No.1)
construction books etc.
mform.atlon w.(cre.at\c).n 7/ An expert Gc Positive Information gathering preparation work disappears (central |Exclusive
collection distribution) control of experts) employment(No.2)
. Collection of . . 5
Construction Input GC GC Positive Input assistance by guard man Literacy(No.2)
actual data
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Table 6. Comparative analysis of favorable and unfavorable

effects

Axis Positive effect Negative effect

e Negative impact is

attributed to the problem of

o e Limited to GC and OP role sharing among
S e Exception) Guardman (The  subjects
I} roblem of O, @ has O here is a tendency to
Q een resolved) be left to subcontractors

@ There is a conflict at
burden of cost and labor

e Limited to SC and OP

e Burden of SC and OP due
to labor of preparing
construction information
collection

e Burden of SC and OP due
to labor of actual data
collection

e Limited to GC and OoP

e Effective in GC b
outsourcing of construcnon
information gathering
Ereparanon

ffective in GC and OP by

outsourcing of actual data
collection

e Collection of performance
data during construction

uoleuwIoU|
BulpueH

e Data creation and input
labor in the planning /

T
2 e orataed wel preparaion phaso
@ dependlng on who is endency that SC takes
burden of labor and cost
responsible for labor and one-sidedly
Ccost
Type | Information mainly handled Agent Phase Case
A GC Preparation& | 34,58
B Management information Construction 12
c GCasC 9.10
Maragement information and e e
[B] machine operation Ehvell 78
&P Construction :
information

*GC:General Contractor, SC:Sub Contractor, OP:Operator

L

Comparative analysis Comparison analysis criteria
Type A and B Differences in_Agents
Type B and C Differences in Phase

— Type C and D Differences in Information type

Figure 8. Comparative analysis of effects between types
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