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Data-driven correlation analysis and early warning strategy for

potential safety hazards in construction
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(School of Management and Engineering, Shandong Jianzhu University,

Ji'nan Shandong 250101, China)

Abstract; To explore the potential early warning value of construction safety hazard data and improve
the efficiency of hazard identification and control, this study investigated a data-driven approach for the
association analysis and early warning strategy of construction safety hazards by integrating text mining,
association rule mining, and complex network theory. First, 1 405 construction safety inspection records in
2023 were standardized and dimensionally reduced using text mining techniques, resulting in the extraction
of 67 safety hazard features. Then, 70 frequent itemsets and 125 strong association rules were obtained
using the Apriori algorithm, and the types of hazard associations were identified. Subsequently, a hazard

feature network was constructed based on complex network theory. Key hazard features were identified
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through structural and node-level indicators, combined with feature modularity analysis. Finally, a feature-

driven early warning strategy was proposed. The results show that text mining effectively reduces the

dimensionality of unstructured hazard data. The hazard feature network based on association rules

successfully reveals hidden associations within the data and enhances the reliability of early warning

information , providing clear direction and reference for on-site hazard detection. The early warning strategy

helps address the issues of disorder and inefficiency in traditional hazard inspections.

Keywords: data-driven; construction;

complex networks
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Table 5 Individual indicators analysis results( partial)

Fet SRR G| 1| B E

T EER/FFEITE/FFEPRUE | 14| 1 |0.004 | 0.567
Uale 11| 2 |0.101 1.000

T2 10| 1 [0.011] 0.533

g 6 | 3]0.102 | 0.577

TR 6 |3 0.042| 0.771

2% 6 | 0]0.080 0.286

R 5131]0.039]0.128

TREE L 3|5 1]0.010]| 0.082

Bf7 4748 it 5 4 2 it 3] 41(0.035]0.136
B/ /T 3|4 0.015] 0.483
A= 311 (0.000| 0.014

JiE 2 | 4 ]0.002 | 0.040
BEH/ERERYEEY/ASS | 2 | 4 0.000 | 0.257
FH 2 12 10.047 | 0.176

1) BRABOCHERBARAESN , KES 53 e R AR 1Y

HEE O PEZ S A, U B R2% i A RO D AR
TR Z RO E B ZE ORI A
FEE 2R /AT E IS/ AT hR e 28 350 22
S it T B A B RAT B HLER A |
VRN B % 42 A PR T AR B F A O R 2, AR T
L IRBE L IE L8 AR AL R LB AR
SERRAE B I E RO MR T ARE O P R, R EAT
T 5y 32 30 00 2% v A g R A 52D 0 R R A AL
B AR A WA, TR BRI, Al R
R ARk S R A M P 5B

2) B PR HE A B A TR Bl 52
JE B AE S, R WX O FAETE Fo A R R AR 2
VERT, R B i o e A TR fik e A B, AL 5
A LA AR B XU

3) FEAE O PR B R R D R
OB 55 R/ A MG/ AF S AR A28 1
ENTE R EA S R AE HA BRI GE S
Wil 7, Je s B R B S R D B

5 ETHHREEINREREMERE

TS SIS T2 e e B RRALE o0 265 A5 (1 Rl L
HE— P4 G — b i a9 B f) 2 4 S R TV SR, B
MBI SRUNE T B2 AR R0 e B SO B 4K 8l g st
T 1) B 7 0L P 9 e R U {5 B 15, AR 4 s
RS 4 D ITRERLER

1) BaRRER, AT 5 A T3 R B R
IR, FPEER AT 5 8l , B AR R B K B 1t
ERMETRTE

2) BB AR, SR SRt T B i ke
o e iR, SRS B A G 2 B 3 it T B B SR O
AFPEG 2F B UL BES A br i id | Of
CEZEREAIPSSTNER - Roy HE €/ AR 828



hoE e B o e

- 62 - China  Safety

Science

H35%
20254F

Journal

ETHRBIWEA R L ZERBMEFETE |

I BRI R

3 » M XBZH B W V. TR

e BB
re=————=———= T e B e e 1
R | H s WERABETE ||
S [ i | — '
| || | [emRAEE 1| BRREREA AT | |
| || | D e R !

|

! i [ O IR |
| || || A Rlsm, EkgEs ||
! i | i |
I = ‘ |

WERE: || | \ :
| [m]
(e A ot
e [ !
|| #Ee L i

B4 REMEFEETEATH

Fig. 4 Example of hazard early warning information platform

3) REKZTAB, T R I 28 |
bR AR R B A 3 1) BB RR A, 247 S B 0 B 45
YUSEIR G E I PRI I [ o

4) T AR Bl E SCHESCHREF AL IS, P
B RHR B ot U5 B OB E T — 2P A9
R AR R

R T SR W E A e i R TR B R AR A
fig S A, B B (AL e AR HE A T 170 figp R DR G 3 1
A NG A )

6 & &

1) MECHE SR SR A, R SCAR 2 4, 57 B
B RS EAL BRI SR MO 25, SE B 1405 Z8ARARIfE

LB EIC R B 67 KRB TE Y BUIE FRLE | 7
AHEA I PSR OGRS B S

2) 454 Apriori BIE IR 2% I 28 BRAS A S AR
P OO 245, S B0 22 A G A 8] IR A, i T B AR AR AL
PO 245 1 o b TSR SR s, 7 B e B AR 90 it AR O T
PR R TUE TR A B SR T RS T R B R
HEAT RS, DR | o 0 b S 0 B AR T

3) SO TE S A 45 2R B AT 52 B o S H
AR 1) 44 1) (A 1) 14 233 45 SR A W] RE 2R
G R, RSO 7% 18 B 2 AV A T AR R AR K
HORIRE, HAh, SO EE Tl 22 5 T AR 22 184G Tt
H B S U 1) 15 0, AR 23 S X A HoAk it B
TR, Bk iz e e WUE T3 A A 30k

(1]

(2]

(3]

(4]

& % x

XARX, XS, BEX, & BEFNUORRENLEBERALI]. PEZERNFFR, 2023,33(2):1-8.
ZHAO Dongfeng, LIU Shangzhi, WANG Haoshui, et al. Unsafe-condition definition and control based on risk[ J]. China
Safety Science Journal, 2023,33(2).1-8.

TIAN Dan, LI Mingchao, SHEN Yang, et al. Intelligent mining of safety hazard information from construction documents
using semantic similarity and information entropy[ J]. Engineering Applications of Artificial Intelligence, 2023, 119.
DOI. 10. 1016/]. engappai. 2022. 105742.

PRR, KIE, fFn, &5 BEFEAMNSHXBLREBILZEREBNBRHEL)]. PELENZZR, 2022,
32(8) :61-66.

CHEN Shu, ZHU Liping, CHEN Yun, et al. Sequential characteristics of safety hazards in hydropower project
construction based on complex networks[ J]. China Safety Science Journal, 2022, 32(8) . 61-66.

BT, KPs&, OK, & BEFEANSONRR IEHARRIIRLZEEENRLI]. ABRBRER, 2023,
40(3&8 2) .164-173.

NI Yingsheng, ZHANG Weiqiang, SI Han, et al. Bridge construction accident causation identification and safety

management strategy based on complex network[ J]. Journal of Highway and Transportation Research and Development

2023, 40(S2): 164-173.



#

&

W RARAE : B BB T A S0 12 A e A8 SCGHR A3 H 5 T SR - 63 -

(5]

(6]

(7]

(8]

(9]

[10]

(11]

(12]

(13]

g, FMRF, BB, & EFHENEINE L2 2REFEMBOTOMERISLI]. BEAZZIR . BRN
ShR, 2023,63(2) :191-200.

LIU Mei, XU Linyu, LIAO Binchao, et al. Data-driven network analysis of construction hazard characteristics and
warning strategy[ J]. Journal of Tsinghua University: Science and Technology, 2023, 63(2) . 191-200.

MENG Qingfeng, PENG Qiyuan, LI Zhen, et al. Big data technology in construction safety management: application
status, trend and challenge[ J]. Buildings, 2022,12(5) . DOI. 10. 3390/buildings12050533.

XU Na, MA Ling, LIU Qing, et al. An improved text mining approach to extract safety risk factors from construction
accident reports[ J]. Safety Science, 2021, 138. DOI. 10. 1016/j. ssci. 2021. 105216.

ZHU Yugian, LIAO Huimin, HUANG Dengchi. Using text mining and multilevel association rules to process and analyze
incident reports in China[ J]. Accident Analysis and Prevention, 2023, 191. DOI. 10. 1016/j. aap. 2023. 107224.
FRE, MR, FREE. ETARINEOITANRESOEINEREH T ESNNEHDRE)]. NFERA
5T, 2021, 21(35) . 15 222-15 229.

CHEN Yun, LIU Xianghui, CHEN Yubin. Construction of the cause chain of traffic tunnel construction accidents based
on DEMATEL-ISM [ J]. Science Technology and Engineering, 2021, 21(35) . 15 222-15 229.

BN %, ZEM. BEFSNITINSEERENRRRER L LENMDII]. LESMEFIR, 2024,24(4)
1 328-1 336.

YANG Wenan, LI Jiaxin. Safety risk analysis of hoisting construction of prefabricated buildings based on dynamic
Bayesian network[ J]. Journal of Safety and Environment, 2024, 24(4). 1328-1 336.

BEM, NIET, Bxls, F EFREINEZEENSRMSECOMMIESUEINREII]. NERS
RESIR, 2023,49(3) .31-44.

FENG Yinwei, LIU Zhengjiang, JIANG Ziyi, et al. Analysis of factors affecting ship collisions based on association rule
mining and complex network theory[ J]. Journal of Dalian Maritime University, 2023, 49(3) . 31-44.

e, BieeE, FER, F BEFASEONNERSSHBREKEDII]). PELERFZR, 2023,
33(7) :190-195.

ZHENG Binbin, FENG Tingting, WANG Jiahe, et al. Causes and correlation analysis of urban gas accidents based on
text mining [ J]. China Safety Science Journal, 2023, 33(7). 190-195.

PRk, IR, TR, F. KBIEBIZEREXEMUEEL]. PELERZFIR, 2021,31(8) .75-82.
CHEN Shu, XI Junbo, WANG Jianping, et al. Mining association rules of near-misses of hydropower projects
construction [ J]. China Safety Science Journal, 2021, 31(8). 75-82.

EHEBN: G Rk (1981—) B LRGN, Tt bz, FENFE 00 3 &8 151
Hind st Jaednt AW EETmIIS . E-mail; zengdalin@ sdjzu. edu. cn,



