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Suggestion for Integrated Process Quality Control for Facility Management
of Smart City at Construction Stage
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Abstract

Korean government is promoting “K-Smart City” to overseas market which is an integrated solution of
construction industry with ICT(Information and Communciations Technologies) industry. Due to nature of Smart City,
construction quality and the development quality of the facilities need to be established to improve the overall quality.
However, guidelines and regulations to initiate quality control for Smart City are behind the actual demand. This
deficiency is bringing quality control for construction and ICT to be controlled separately causing lack of synergy and
resulting in overall quality degradation. This research is designed to improve the construction quality of Smart City
during its establishment stage by integrating ICT system with on-site construction (Integrated control center and
on-site equipment). The adoption of this research to a real Smart City case had resulted in 22% reduction of
construction inspection failure (Audit), and also allowed Construction Company to pre-align quality control of all
purchased items of ICT Infra that resulted in 18% reduction of nonconformity, thus contributing to an overall quality
improvement. This research is expected to be used widely among all construction industry of Smart City.
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Table 1. Major research on building construction and ICT

system development in quality management

Classification  Author

Contents

Hong
et al.
2]

“Quality Control Based on Customer Need in
Construction Phase”, Journal of the
Architectural Institute of Korea

— Quality control method to solve the
problems of current quality control method
which is not suitable to mass customization

Baik
3l

Integrated
operations

“A Case Study on the Quality Management of
Construction Site through PDCA Cycle”,
Journal of the Korea Institute of Building
Construction

— |t presented a method and field quality
control procedures applicable to the
construction phase of the PDCA Cycle

center(Building),
field equipment

Kim and
Han
(4]

“The Development of Structure of
Construction—Information Converged Tech—
nology Criteria on U-City by analyzing
Domestic Construction Criteria”, Journal of the
Korea Institute of Building Construction

— Developing Structure of Construction
—Inéqrmation converged technology criteria on
u-City

Park and
Ahn
(5]

“A Study on the Impact from Cost of Quality
Control in the Construction Site”, Architectural
Institute of Korea

— Cost reduction measures through quality
management

Lee and
Lee
(el

“A Study on Service Quality Oriented
U-service Reference Model for U-eco City
Integrated Operations Center(IOC-UC)”,
Journal of the Korea knowledge information
technology society

— Developing a reference model for u-City
service-oriented service quality

ICT
technologies,
Telecommuni—
cations

“Proposes on Essential Ubiquitous City Service
to Guarantee Minimum Quality of Ubiquitous
City”, Journal of the Korean Society for
Geospatial Information System

— Suggesting essential ubiquitous city service
applied at that stage to guarantee minimum
quality of ubiquitous city.

Kwak and
Hwang
8]

“A Study on the Effects of Quality of u-City
Service on Customer Satisfaction in the Korea
. Focusing on Public Services”, Korea Institute
of Electronic Communication Science

— Propose a model for assessing cust-
omer's satisfaction on u-City public services.
The model comprises of information system
(IS) quality, information quality, service quality
and publicity
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Figure 1. Flowchart of construction quality management
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Table 2. Smart city activities in step-by-step methodology

Pl’r?ieCt Construction / Development Testing / Completion
ase )
i Starts Con?rﬁzlr%gnts Material orders / —COdmg/ Unit test Trial
Work ; ) Commissioning ! Termination
classification Production Construction operation
Eﬁglts/igesments Request for use _
Screen Desi an, material, ) Commissioning Completion of
Program De<t:Ia_ra|t|on YN Program source Plan I/rgspbeqtllton,
J material ’ : s bui
Design Iy code, Data Conversion, ;
ICT system = Material Orders, - drawings
e Materal Produdion, OIS L B Feleese (clucing
Desian(PLC) Material Inspection P P review and
DatagDesi n, Plan, - Combined test Acceptance  approval)
Test D Ign, Material Quality Svstem test. Test Plan, Facilities
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Construction o9 Test Plan, Pgrformancé Operators Acquisition/
Integrated Plan Site Situation ~ Material Plant Test, Manual, Takeover,
operations Report, Inspection Construction Plan,  Integration User Manual  Installation
center(building) Calculated ’\P/:an,v ¥ . Equipment Test, Completed
"""""""""""""""""""""""""""" statement, Rgé%réit nspection Installation Plan, Completion of 88}’% cted
On-site facilities Specification, A Field test Plan, the preliminary I
Drawings, ¥§§?rla| Quality Inspection Plan, examination, :grgrlgswn
"""""""""""""""""""""""""""""""" E]?:r'gggm Matérial Inspection, Eﬁgggﬁgn Hfrll Operation Completion
IcT Design(PLC), Material Plant On-Site Inspection Report
infrastructure Test Design Inspection
Project Process management, Subcontract management, Performance control, License management, Complaint management, Quality
management management, Materials management, Safety and Environmental management, Configuration management, Security management
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Figure 2. QC procedures of system development phase
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Figure 5. Quality management process of combined process in construction phase
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Table 4. Not applied for case integrated quality management

process
Number of NCR Rate of
Cassification Eumber of Construction  Testing reduction
quipment o

phase phase (%)
llegal parking 17 4 2 -50%
crime _490,
prevention 176 53 31 42%
Sum 193 57 33 ~42%
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Table 5. Applied for case integrated quality management

process
Number of NCR Rate of
Cassification lglumber of Construction ~ Testing ~ reduction
quipment 9
phase phase (%)
Integated
operations 1 27 8 =70%
center
Media _Ee
administration 8 2 1 0%
Traffic information 77 13 4 -69%
River monitoring 7 3 2 -33%
U-bike 11 2 2 0%
Sum 176 4 17 -64%

Figure 6. NCR case in smart city construction phase

Table 6. Quality test results
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