ISSN : 1976-2208 (Print) Journal of the Society of Disaster Information
ISSN : 2671-5287 (On-line) Vol. 19, No. 1, pp. 216-230, March 2023
www.sodi.or.kr https://doi.org/10.15683/kosdi.2023.3.31.216

Original Article

Y| OFXfAILL AAETS-Fo)| Chieh TE =4

A Pattern Analysis on the Possibility of Near Miss Connection in
Construction Sites

=11 242 3
2N - AR - 2Q0P

Sang Hyun Kim', Yeon Cheol Shin?, Yu Mi Moon3*

'Ph.D. Candidate, Department of Construction Safety Engineering, Kyonggi University, Suwon, Republic of Korea
2Ph.D. Candidate, Department of Construction Safety Engineering, Kyonggi University, Suwon, Republic of Korea
3Visiting Professor, General Graduate School, Kyonggi University, Suwon, Republic of Korea

*Corresponding author: Yu Mi Moon, mym1003@kyonggi.ac.kr

ABSTRACT

Purpose: The purpose is to prevent accidents by predicting disasters through the analysis of near-miss.
Method: In this study, a near-miss literature review and data were collected at construction sites, and a
questionnaire survey was conducted to use logistic regression analysis and decision tree analysis to
classify the possibility of near-miss connection. Result: As a result of analyzing the effects of near-miss
types on mental, physical, and safety habits and behaviors, the factor with a high influence on the body
is the need for near-miss management, the type of job is electricity-information communication, and
health status in order, and the mental factor is the construction scale The influence was high, and the
factors with the highest influence on the habit behavior factors were analyzed in the order of experience,
number of serious injuries, and occupation in order of illusion, inappropriate work instructions, and
body parts. Through decision tree analysis, factors and patterns that affect the possibility of a near-miss
being a surprise accident were identified. Conclusion: Construction site officials consider the observation
of near-miss and mentally and physically. Specific management of the relevance of physical aspects to
near-miss should be implemented, and a work environment in which serious accidents are reduced is
expected through personnel allocation, work plans, work procedures and methods, and feedback so
that inappropriate work instructions do not lead to near-miss.
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Table 2. Define variables in the survey (Continue)
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Table 3. Logistic regression model analysis results for physical aspects (=305)
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ofxpAbIHE] A1) 1.958 0.624 9.836 0.002 7.087 2.084 24.095
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2% 4.922 0.425
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2E03) 1.755 0.881 3.968 0.046 5.784 1.029 32.524
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Table 3. Logistic regression model analysis results for physical aspects (=305) (Continue)

A B S.E. Wald pak Exp(B) 95% A= F7F
AL 814 0.608 0.738
AL 3B14(1) 0.402 0.515 0.608 0.436 1.494 0.544 4.101
AL 3814(2) 0.074 0.63 0.014 0.907 1.077 0313 3.701
A3 2.115 0.715
AZA0) 0.214 0.512 0.175 0.676 1.239 0.454 3.38
R [9) -0.043 0.7 0.004 0.951 0.958 0.243 3.774
AAFH03) 0.534 0.484 1219 0.27 1.706 0.661 4.401
HAETH4) 0.848 0.915 0.86 0.354 2.336 0.389 14.033
A1) 0.382 0.742 0.266 0.606 1.466 0.342 6.278
A1) -0.724 0.639 1.284 0.257 0.485 0.139 1.696
Ayt -1.252 1222 1.049 0.306 0.286

259 x2=40.460, df=23,p-value=0.014
* Hosmer and Lemeshow : x 2=15.425, df=8, p-value=0.055

OFXIAtLL Types? | ’g410]| O[X|= B Q1 EX|AE! S| REo| EAMZn}

Table 4+= 41412 QP 7} ZH2 S Rimo|m, of2bARL 13 Typesell A w415 418 319] Aato|tt. o3} 22| A 3]7&
AA3E FARFE(0), 21F(3), oA AL FR378(1), T (1) ol 2] sheiet 414 Qo] oppAkaLe] ke mlxl
CH= 131 4of it et A7} 92.1%2 7)) YEhTh.

froldo] A QIHE AT EH, FANTE 59 19t 7oA f-2u|(p>0.005)5HA ERIFI3LH, 5 u]gt &@xgof v
3l 502 |9t 50.003[95%CI= 2.540-984.3975H, 3002} 19 68.965[95%CI= 5.466-870.184]8H, 3002] 04} 41.421[95%Cl=
4.979-344.602]9 RFEH QIAzIO|7F UpElddTh 745 2ol Hlsl E&o] 0.144[95%CI= 0.021-0.623]5H, 7]1AVdH]7}
0.081[95%CI= 0.014-0.472]Hl, H7]- HHEA10]0.165[95%CI= 0.027-1.01]H] THE4 o7} SHelw|Qiet. Taut At}
7TERE7-E fromlRt 2pol 7 eRtA] itttk oA ARl B B o] 7| % 357 9ol Ho] A2 E Aol
A1 0.181[95%CI=0.036-0.915]H 4142 2.219] 1A1Alo] ZHAelom, 24w, AV 2] 54| 5 9 7FA1A, miet
37 52 omlgt 2ot otk SR 4= SRV 198] SRS /3R 5 olstoll HIshA 67 olat ¢
0.177[95%CI= 0.038-0.833]8l T2 8414 810] 374 do] Wolxith. HiHol| 414 Q]lof| A 2kz}, et 22|47}

3

AR 47, STFFO] ASE A7, opiEle] e, AT, BY, S5 DPINTED), P45 S fn]

>

S 2fo]7} HSEA] 23ttt Hosmer-Lemeshow 29t 478 9] --2Jg-E0] 0.948 2 2]ed-S ERlsHat.

Table 4. Results of logistic regression model analysis on mental aspects (=305)

e B S.E. Wald pk Exp(B) 95% A= #7F
2F7H(1) 1.204 0.788 2335 0.127 3332 0.712 15.604
FAZRE 242 A (1) -0.664 0.575 1.335 0.248 0.515 0.167 1.589
SR SAHATAZE) 1212 0.667 3.304 0.069 3.362 0.909 12.426
ofxtAt ]I R 4(1) 0.805 0.878 0.84 0.359 2.236 0.4 12.496
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Table 4. Results of logistic regression model analysis on mental aspects (=305) (Continue)

H B S.E. Wald pak Exp(B) 95% A= 77F
AT 12.728 0.005
FAFE(D) 3912 1.52 6.621 0.01 50.003 2.54 984.39
ZAFE(Q2) 4234 1.293 10.713 0.001 68.965 5.466 870.184
ZANER(3) 3.724 1.081 11.868 0.001 41.421 4.979 344.602
2% 11.112 0.049
21E(1) 2.17 0.866 6.288 0.012 0.114 0.021 0.623
21%(2) 2.51 0.898 7.815 0.005 0.081 0.014 0.472
2)E(3) -1.802 0.925 3.798 0.051 0.165 0.027 1.01
21Z(4) 2,043 1.493 1.872 0.171 0.13 0.007 242
Z1Z(5) -1.862 1.368 1.853 0.173 0.155 0.011 2.269
Ata1814 0.819 0.664
AL B14(1) 0.6 0.671 0.799 0.371 0.549 0.147 2.045
W Ec ) -0.255 0.889 0.082 0.775 0.775 0.136 4431
i 9.796 0.044
A1) -1.707 0.825 4277 0.039 0.181 0.036 0.915
= [9) -0.16 1.061 0.023 0.88 0.852 0.107 6.809
AHAETAE03) 0.659 0.805 0.671 0.413 1.933 0.399 9.362
e C) 18.49 9058.46 0 0.998 1.07E+08 0 .
A1) -0.415 0.548 0.573 0.449 0.66 0.226 1.933
L3 0.22 0.659 0.111 0.739 1.245 0.342 4.534
TEA() -0.086 0.633 0.018 0.892 0.918 0.266 3.17
F3A4=(1) 1.111 1.287 0.745 0.388 3.037 0.244 37.835
F324(1) -1.729 0.787 4.805 0.028 0.177 0.038 0.833
R -0.592 1.629 0.094 0.759 0.606

9] x2-48.579, df=23,p-value=0.001
* Hosmer and Lemeshow : x 2=2.768, df=8, p-value=0.948

OFXAILL Types? | S2RASO OIXl:= Fek ZXIAE] S| 2HO| 2AZat

Table 5= 41412, 414 27§ AKHE RS 0]m, ob4AL 82,9104 BAYEl Sl o] djolct, o]g} 22|24
AR AL, 22k1), R ALAA(1), FIANA SI7t Holrt dgiet. FaHEe] Aol AZPTRE AR

£ A
ol thiRh ek g Bt} 54.4% 2 LERTE 222 s o] oF ink= gito] visl A Hrk= ] 10.911[95%Cl=
5.096-23.36]4l 71513t FAEe AR}z Ao oF Hrks o] Hls] - H ks Tito] 8.587[95%Cl=
4.535-16.262]4H S7FoFSATt. &t F o] FAT -9le]] H]A] ]=9] £/d0] 7.854[95%CI= 2.004-30.783 W0 2 k4] A
= 5ol S7FoRITE. Wil FAgAL <, S/ 4, B AIARE, SAIREE S El fFolnfet Aol LreA] 49k

t}. Hosmer-Lemeshow ZA3HE A4 9] G0]8150] (0.441 2 A HZ0] Selsiitt
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Table 5. Results of logistic regression model analysis on habit behavior aspects (=305)

H B S.E. Wald pak Exp(B) 95% A= 77F
2FZK(1) 2.39 0.388 37.857 0.000 10911 5.096 23.36
B4 AR (1) 2.15 0.326 43559  0.000 8.587 4.535 16.262
SR TAFAA() 1.034 0.635 2.647 0.104 2.812 0.809 9.768
oA H 2 4(1) -0.574 0.567 1.027 0311 0.563 0.186 1.71
7e 9.517 0.023
Hey(1) -0.059 0.342 0.03 0.863 0.943 0.483 1.842
H.2)(2) 2.061 0.697 8.745 0.003 7.854 2.004 30.783
H21(3) 0.28 0.535 0.275 0.6 1323 0.464 3.773
BHAGAIRE 1.539 0.673
B AR 0.366 0.391 0.875 0.35 1.442 0.67 3.105
B2 A TH2) 0.348 0.482 0.521 0.47 1.416 0.55 3.643
BH2AATH3) -0.209 0.654 0.102 0.75 0.812 0.225 2.927
A%t 1.421 0.701
TAPIZK() -0.365 0.592 0.379 0.538 0.694 0218 2217
TAPIZH2) -0.605 0.56 1.166 0.28 0.546 0.182 1.637
TA17H3) -0.602 0.584 1.064 0.302 0.548 0.175 1.719
sy 2714 0.898 9.129 0.003 0.066
23 9] x2=155.746, df=13,p-value=0.000
* Hosmer and Lemeshow : x 2=7.920, df=8, p-value=0.441
ROC CURVE
ROC Curve “12{ 0] AF9] Higkart 74 Al 0] A0 2 13 ArHol mrdr|o] Hrt. 414 9919 34: Y=1,nl, F
Y=0, n0°ol2t T & off th-&(n1* n0y*do] Hct. Y=1%1 2|71 Y=0K o} & FHSE2S Vel = 390 2 AHERit
7| R 45 (n1* n0) = U Hl&o] /391 "tk 74 A1 o] & o] et Fig. 4614 ROC Curve IS 211 & 4= Q)
ROC =& ROC =4 ROC 24
1.0
08
% 05 € 2}*,.70’07 E\’E i
gl 04 ’ ol &l
0.2
D'Du.n 02 04 06 08 10 ’ o.c; 02 04 06 08 1 o2 o 85 o8 1o
1-201% 1-=01%

<Physical aspect.>

<Mental aspect.>

Fig. 4. ROC (Receiver operation characteristic) curve

1-S0l=

<Habit behavior aspect.>
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Z2 o] AlA|1A Q91 Y=1(253,83%), Y=0(52'3,17.5%)2] ROC 1] = A 2] 944 700(p<.000 95%IC .613-.777)
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517] 916) PFARLR B4 5191, o5 2% RS Table 63} 2k

Table 6. Model summary for near-miss connectivity and near-miss types
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Fig. 5. Decision tree of near-miss site, inappropriate work order and possibility of near-miss connection
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Fig. 6. Decision tree of near-miss occupation, Place of experience, and near-miss connection possibility
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