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Abstract

Entering the era of the fourth industrial revolution, information and communication technologies such as CCTV,
home network systems and equipment are being used in the construction industry. In particular, in order to increase

the autonomy of information and communication technologies in apartments, the government has

announced an

administrative revision of information and communication-related laws, and companies are focusing on developing
technologies such as smart home services. In addition, most domestic and foreign studies on the information and
communication work were mainly conducted on technology and management. However there is a lack of research on
physical defects affecting the quality of ICT. Therefore, this study collected the defect data registered in the project
management system of three domestic construction companies and classified them according to the standards of the
Enforcement Decree of the Apartment House Management Act. According to the analysis of the frequency of defects
work type, 88.10% of defects occurred in home network equipment work. In addition, analysis of defects type in the
four detailed works showed the highest number of operation error. The cause was analyzed and prevention measures
and countermeasures were presented in parts of design, construction, and maintenance. The results of this study will

improve the quality of apartment housing and be used as basic data for future research on
minimization and prevention measures.

practical defect
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Figure 1. Annual subcontracting record of information and
communication work (3)
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Table 1. Research rends on loT(internet of things)

Author Year Topic Main Issue
A Study on the Utility through loT (Internet of . . . ’ '
BT Tings) S Foo Case Bese o th case I fich gyt fome syl 1 Koma s ol e
-Through case of apartment house—
A Study on thng%Sr?rH%?g'-?gﬁ%ng‘fS'gn (UXD) of Derive the limitations of usability and the problem-solving points through the
Kim SJ 2019 ! h : user experience of Wallpad, a representative item of the Internet of Things
through the Analysis of(UF§<e)S|dent User Experience (loT) system in smart homes
: : ; Identifying and analyzing the types of errors occurring in related services
Social data analysis for Developing Smart Home ; d : !
Nam YJ 2019 loT service error dlassification Framework focusing on the Internet of Th|ngsE u(:ggé of smart homes in the U.S. and
Noise studies for fixed installations of the Analysis on the connection between noise causes and wiring methods in
Choi YS 2015 apartment of electrical equipment and fixed facilities for electrical and information communication installed in
telecommunications equipment apartment housing and the relevant case analysis
Table 2. Research trends on information and communication work in apartment housing
Author Year Topic Main Issue
P - To solve the problem of calculating the cost of construction information and
Kim YS & 2013 Rggas?'l%gggﬁgg?esggég?g gff m?oem?ggggugﬂgn communication work, present the basis for the unit price accumulation of the
Lee SH Communication Fagilities standard performance construction cost and the improvement of the standard
product process of the information and communication work
- . A Study on the Standardized First-level Cost of Information and
Kim YM 2014 A Studségnqrﬁﬁgﬁﬁlﬁ%ggﬂﬁ;:ggoréngst‘lton and Communication work by Applying the Characteristics of the Process to
Calculate the Proper Construction Cost
- Establishment of standards for supervision layout by analyzing the cases of
An Improvement Study on Standardization of S ; ; . h
Choi BG 2020 Information and Communications Construction Supervision otrﬁers n the; Inforfmatlc_)n émdt Cgm(rjnunlcathn. Corpogatlonthaﬂer
Supervision Costs verifying the association of revised standard supervision costs Wi
multi-family housing
- _ Simplified the calculation method of the supervision price of the Information
Lee JH & 2020 A ngfgmaggnthﬁeﬁ%\gs}%? Icr)wﬁ‘oylnigtigr?yar?c?g and Communications work and proposed standard of estimate with
Kang BG construction difficulty and the standard for calculating the number of

Communication Facilities Construction Supervision

supervisors based on business classification system
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Table 3. Research trends in the overseas

Author Year Topic Main Issue
Although the development of IoT has taken place rapidly, the
Qi Jin 2014 Security of the Internet of Things: countermeasures were analyzed by dividing the security problems arising
9 perspectives and challenges from loT into perception, transportation, and application to solve the
problems in terms of security.

Md. Towards an Analysis of Security Issues, In order to compensate for the lack of systematic research on security
Mahmud 2015 Challenges, issues in 10T, study investigates security vulnerabilities and types of attacks,
Hossain and Open Problems in the Internet of Things and describe countermeasures.

Biiana L Consider the constraints of loT equipment that constitutes smart home
Rijsleska' 2017 A review of Internet of Things for smart systems and practical problems arising from data processing, network
Stolkoska home: Challenges and solutions formation, interoperability, security and privacy, and suggest ways to

J efficiently integrate 10T equipment.

S ; Recognizing the weak security issues of smart home system networks,
Anton Anomaly Detection in Wireless Sensor . ; ; i
Kanev 2017 Network of the “Smart Home™ System comparing the previously proposed methods with artificial neural networks,

suggesting applying artificial neural networks to anomaly detection.
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Table 4. Target of research

Complex Number of House Scale
A 511 B1F - 29F / 7 Buildings
B 636 B2F - 29F / 7 Buildings
C 782 B2F - 29F / 7 Buildings
D 602 B2F - 29F / 7 Buildings
E 768 B2F - 29F / 7 Buildings
F 707 B2F - 21F / 10 Buildings
G 1,068 B2F - 29F / 10 Buildings
H 1,531 B3F - 20F / 22 Buildings
I 1,384 B2F - 29F / 17 Buildings
J 988 B2F - 25F / 10 Buildings
K 1,180 B3F - 32F / 11 Buildings
Total 10,157
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Table 5. Enforcement decree of information and communication
construction business act(18)

Number Work types Duration
Construction of cable tunnel such as tunnel
1 type or cut-and-cover 5 years
Constructions like cable installation, pipeline,
D) steel tower, exchanger installation, 3 vears
transmission facility, satellite communication Y
facility
Constructions other than those of
3 Number 1 and 2 1 years
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Table 6. Enforcement decree of the apartment house management

act(19)
Work Sub-work Duration
’ Communication and signaling equipment, TV
Infogrggtlon public hearing facilities, surveillance and
communic control equipment, home automation
ation equipment, information and communication
equipment 3 years
Intelligent
home Home network, home network equipment,
network complex public system
facility
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Table 7. Frequency of defects by home network equipment

r{

Rank Type of defect Frequency Ratio
1 Operation Error 2,112 72.40%
2 Screen Error 177 6.07%
3 Call Error 130 4.46%
4 Fixation Error A 3.22%
5 Dew Condensation 78 2.67%
6 Install Error 72 247%
7 Touch Error 40 1.37%
8 Damage 40 1.37%
9 Unconstructed 36 1.23%
10 Lighting Error 30 1.03%
1 Omission 30 1.03%
12 Scratch 25 0.86%
13 Noise 24 0.82%
14 Reading Error 15 051%
15 Erased 9 0.31%
16 Material Defect 3 0.10%
17 Leak 1 0.03%
18 Discoloration 1 0.03%

Total 2917 100%
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Table 8. Frequency of defects by information and communication
equipment

Rank Type of defect Frequency Ratio

1 Operation Error 126 67.38%

2 Fixation Error 17 9.09%

3 Install Error 16 8.56%

4 Unconstructed 10 5.35%

5 Damage 8 4.28%

6 Call Error 3 1.60%

7 Omission 3 1.60%

8 Leak 2 1.07%

9 Dew Condensation 1 0.53%

10 Wiring Error 1 0.53%

Total 187 100%
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Table 9. Frequency of defects by communication and signaling

equipment

Rank Type of defect Frequency Ratio
1 Operation Error 105 62.50%
2 Fixation Error 20 11.90%
3 Install Error 16 9.52%
4 Unconstructed 14 8.33%
5 Call Error 4 2.38%
6 Finish Defect 3 1.79%
7 Eew Condensation 2 1.19%
8 Damage 2 1.19%
9 Noise 1 0.60%
10 Omission 1 0.60%
Total 168 100%
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Table 10. Frequency of defects by surveillance and control
equipment

Rank Type of defect Frequency Ratio
1 Operation Error 30 90.91%
2 Call Error 2 6.06%
3 Install Error 1 3.03%

Total 33 100%
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