Journal of The Korea Institute of Building Construction pISSN 1598-2033
Vol. 23, No. 6, pp. 773-784 / December, 2023 elSSN 2233-5706
https://doi.org/10.5345/JKIBC.2023.23.6.773 www.jkibc.org

Research Paper

Al2H 247|ES g8 usAl2 S0 2 He | s 24

e

Analysis of Factors and Preventive Effects of Crack in Educational Facilities
Using Quadrant Analysis Techniques

&1 2 503 4.
Hig{X{'! . ZI2Al< . ?zlcg_?_ . %’[H% *

=
o [= umaey |

Park, Hyun Jung® - Kim, Moon Sik? - Kim, Hyoung Woo® - Kim, Dae Young**

!Professor, Department of Architectural Engineering, Silla University, Sasang-Gu, Busan, 46958, Korea

2Master’s Course, Graduate School, Pusan National University, Geumjung-Gu, Busan, 46241, Korea

3Researcher, Department of Architectural Engineering, Pusan National University, Geumjung-Gu, Busan, 46241, Korea
*Professor, Department of Architectural Engineering, Pusan National University, Geumjung-Gu, Busan, 46241, Korea

*Corresponding author ABSTRACT
Kim, Dae Young Since 2007, the government has been actively working to enhance the quality of public buildings, as
Tel : 82-51-510-7609 evidenced by initiatives like the “National Basic Architecture Plan” and, since 2014, the “Building

E-mail : dykim2017@pusanackr  Service Industry Promotion Act.” Despite these efforts, educational facilities continue to experience
more frequent defects compared to large-scale apartment constructions. This study aims to analyze
the primary causes of crack formation in educational facilities, employing the 2x2 MATRIX and IPA

Received : November 1,2023  techniques to develop efficient crack prediction models. The research includes a review of relevant
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Accepted : November 14, 2023  significant defects. Subsequently, 15 factors related to crack defects were identified through surveys
and expert consultations. The 2Xx2 Matrix analysis of these factors highlighted the challenges in work
processes and the effectiveness of preventative measures for crack formation, focusing on key areas for
improvement. The findings from this study are anticipated to significantly contribute to the prevention
and management of structural cracks in educational facilities, ensuring their long-term integrity.
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Table 1. Review of previous research on educational facilities

Author Year Topic Main issue

Suggested countermeasures by investigating the cause of defects

Kim JK 1994 Causes of Concrete Cracks . o
occurring in the target building

A Study on the Support System for Investigate and analyze the maintenance status of school facilities to
Lee CG 2007 Maintenance Efficiency of derive problems, and seek a support system for efficient maintenance of
Educational Facilities school facilities

After identifying the shape and repair costs of defects occurring in civil
engineering through experts, the cause of cracks in concrete was selected,
and measures to manage defects occurring in civil engineering were
proposed using FTA techniques.

Fault Tree Analysis-based Risk
Nam KS 2007 Management of Defects in
Construction

Analysis on Quality Defect Status in  In order to flexibly cope with BTL and increase the quality level, quality
RyuJH 2008 the Construction Site of Domestic ~ defects were investigated to reorganize the effective quality management
Educational Facilities system through an overall analysis of quality defects at construction sites.

Causes and Mitigation of Concrete ~ Advice on the Reinforcement Plan for the Cause of Cracks in Short-Term

K HG, H 2
ang HG, Hong SG 008 Cracking and Long-Term Concrete

Analysis of the Crack Angle of Analyzing the reinforced concrete shear experimental data to identify the

Kim KB et al. 2021 . angle, size, and fatal cracks of the cracks and confirm the shear crack
Shear Failure RC Beam L
prediction model.
A Study on the Future Maintenance Analyzing the evaluation of school facilities according to the results of
Park ON et al 2021 of Educational Facilities According regular safety inspections and proposing a plan for maintenance of
’ to the Evaluation of Safety educational facilities for future defects depending on the condition of the
Inspection facilities

Experimental Study on Cracking  In order to analyze the cracking behavior through tensile strain hardening
Park MK et al. 2022 Behavior of Ultra-High and softening behavior of ultra-high-performance concrete, a direct
Performance Concrete Members  tensile test was conducted and the behavior was identified
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Table 2. Factors identified for crack defects

Classification Period Factor
Earl (A1) Rapid concrete pouring
Y (A2) Deformation of a mold
(A3) Poor curing
Construction factors Middle (A4) Early removal and reinstallation of Support
(AS5) Load and Vibration
Long term (A6) Cold Joint

(A7) Lack of coating thickness of rebar

(B8) Use of cement with abnormal condensation
Material factors Early (B9) Sedimentation and bleeding by using concrete with a large unit quantity
(B10) Use of materials such as aggregate with a lot of clay powder

(C11) Lack of cross-section and rebar
(C12) Boundary of cross-section

Structural fact L 1 . .
ructural factors ong ferm (C13) Overtight reinforcement
(C14) Extreme change in rebar amount
Environment factors Long term (D15) Freezing and melting
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Table 3. Summary of survey

Sortation Build a database
Period 2023.07.01.~2023.07.31.(1 month)
Personnel number of surveyors: 30
number of respondents: 25
Target Construction company, CM, Architectural official
Contents The difficulty and prevention effect of Crack Defators tasks(5 points)
Method E-mail, Fax survey, Personal visit interview
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Figure 3. Analysis of the challenges and preventative measures for crack defects

Table 4. Evaluation of data

Tasks Prevention Difficulty Tasks Prevention Difficulty Tasks Prevention Difficulty
Al 3.91 1.13 A6 4.13 3.87 C11 4.48 1.83
A2 2.48 2.48 A7 4 2.52 C12 4.65 2.78
A3 3.87 291 B8 3.35 4.52 C13 3.35 1.78
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