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Table 1 The source of the accident reports

RS Rk

e o= g https://www.safehoo.com/Case/
HAe NRGEAE A5 A3 2 https://www.mohurd.gov.cn/

T
b5t T B e B R https://yjglj.beijing.gov.cn/col/

col2462/index.html

TR T N RIBUR https://www.zjg.gov.cn/
IR XN S R https://www.bzqe.gov.cn/
T R B R https://yjglj.sh.gov.cn/
bl A N https://search.gd.gov.cn/
I RB AR 2 T https://zfcxjst.gd.gov.cn/
= il NG https://xhq.nc.gov.cn/xhqrmzf/
JVRHR BB XAESAM S http:/zjt.gxzf.gov.cn/

T
el N RO https://www.ynwss.gov.cn/
Tk H A RBUR https://www.zjk.gov.cn/
RIS XN RBURF https://www.tinghu.gov.cn/
FHBHTT B 2 R https://www.danyang.gov.cn/

T XN RBURF

TR BN RIBUG
BN RBUF
FEHR XN RBURT
IR R S BT
R BN RBURF
TR 2 d )T
TR G XN SV LR

TR R X8 2
B B T N BV R

I T I 2 L)

ARIPE XN TR
IR B 1

dyyjglj/sgxx/
https://www.runzhou.gov.cn/

runzhou/yjgl/
http://www.huaan.gov.cn/
https://www.cnen.gov.cn/
https://www.liandu.gov.cn/
http://yjt.shandong.gov.cn/
https://www.cncx.gov.cn/
http://dohurd.ah.gov.cn/
https://www.tjwq.gov.cn/zwgk/

zfxxgk/
http://www.cqnc.gov.cn/
https://yjgl.jcs.gov.cn/zwgk/
http://yjj.xiangtan.gov.cn/
https://www.ds.gov.cn/

http://www.zgtc.gov.cn/

T 198y, AT DR S ST 7T 0 2 WA -

1.2 KEIEREE X

SR R4 HUUSRE T DA B 2 4 B AR A N
R 1 SCAS B v B A A5 B, TF-IDF Al

TextRank /& H A1 % F i F 19 7772 . TF-IDF Hik 15
I8, 5 TSRO, AN TFE A AR B A R S 0
B, R TESUEE, AR LEETE SO )
FERE . AHZSE R BB E B, 20 T W2 1
ERSCBEBRANE LR, w5 R R,
TextRank 5% REWE % [& 1715 2 W] (1) 1 F 3096 R ANE X
&R, BAEMRIEOTY Y, w] DU A s
$E . (BAZ B B T RNE 3Lk R AT B B
B, X AT Ae SEOL 2N TR SO P I EE . [
i 5 2 B S HRM, W RN ML B SS
i BRI B AR DLt AT ). BT DU SOH TF-IDF
SR TextRank HUAEAT Al G, SCHLIR 35 H AL, BE
R TSGR, WEET LI OB EKR, MmE
ST B VA 3R] (1 B

1.2.1 TF-IDF #i% TF-IDF 8EHE —F T %R
B E R . B I G B A SR R i B
PCEORNIS SO AR, TS 84A] 1) TE-IDF {H, %
K, BGRLE HARSCRY PR B B b, R ZIRAR,
BARTFEA X (D fior.

D= il,l xlg(nlﬁl) (1)
b, D, A 2% R PR SOROR U a4
i) 2% i FE SR T B IR B 4, D9 SOk j o A R 2%
IEE: N2 XXRRaEG o, R Es TRHETR S
JEP=E
122 TextRank § i TextRank 5 yE!'7 & — T
KR HE R 0%, e SO )i 2 ) 3L 05 Bk
THENE BB, A EH SCAR R ) SCHAE B,
TextRank H LR R F N (2) Frsls,

W..
S,=(1-d)+d =S, (2)
; V/;V, z Wik K

VkEOV,

A, S, AV OB, A 7,
VIR d BB R, AN
e FE 19 AR TT A bE, O 0.855 1, yFi 1 A
VIRBEAT 15 R0 A Oy DT AT £, HEUR TR
A RS £ S, R AV R 2
HEIF -



Ak, & BT ok OATA [ R+ i S5 B A B

FENREE M 367

123 &4 H % AiE RS TF-IDF F1 TextRank
PP G B A B VR T SR B AL A, A4S R
BA SR BAERP I ) k.
pi=nD;+ (1-1)S8, (3)
A, p SR ERGBUE: D, TF-IDF 503%
BN AR 2% 1 FIBUE S, TextRank 59245 2 1) 18] % i
IAUE: nARE REL HL0.5.

1.3 HMEDH

MM R FAT IS 58 MM E R R
Jitk, ATZEE AN R AR E- S HIT,
MY R SRR, WENITHS 5EEMN
ZEr P T AL R, SR RO T R TE T IR AR
PSS S SRV o S e BT U R = P
A LA R — AN AR IR A P4 R 1 s
B, DL O PR A G P L . L
JEE e ) e FEE VRS [ £ v FESE R,

1.4 OB SO

B 3 #4443 B (OATAD % 9152 FH Jabbari Al
Ghorbani™'” F- 2016 42t i, 7R E QK 1 PR .
2715 I ER AR R, 202 B DA
B Coccupational accidents responsibility tree, OART)
FUER Y 5 # i 5] % Coccupational accidents causes
tree, OACT). OART B H K1 € 514 N, OACT #f
FH R 7 U S H A AR, T8 I TR R 1) 43

OACT OART
BB FATAR R
FHE1 02
2 0.1 \ FHEAL 20%
HE3 0.1 \ FAEA2 20%
A
s | &%E4 0.1 FAEA3 40%
HES 03 / FHEAL 20%
FHE6 0.1 7
FHT 0.1

1 BRIk et 4 prlsnoe

Figure 1 Occupational accidents tree analysis(®1'%

SCREEAD F B 5 ST E TR, % Hig
BURBIBLEAE, AT E R TR B AR SR AL
TR R . BAEGRPNLHE O R IR
R H AR 5 TUE N Z 1A R AR A, B
N T LSS R, AL AL GE B o
BR, ETHA-FE NI, HIEAEH
BUR 2 [ RHRHEAT AL, FRVE R IR R, 5
WA DR PR L B {5 A () Y S Tk A A 31,
MTTAF 2 e 4 OGN B F S ST RIS, 7R
BB 2 FrR, 2 R 2 O T HE R A L et Y
7

OACT S —— OART
S AL i*%*gi
&AL 02 1,01 | s
A2 0.1 !0.2\ 1 FAEAL 0.02
| |
HKH3 0.1 :m\\\ | |BEA2 0.03
: | FHHEA
FREW | HW4 01 | 102 || #AEA3 0.05
K5 0.3 io.l/ i FelL A4 0.03
| |
HH6 0.1 io_z/ i
w7 01 |0 i

fffffffff

2 SO RO 2 B

Figure 2 Improved occupational accidents tree analysis

2 RS

21 XEHERERS O

A SCAE R AE 5 A python BEAT SCATZHE . %6,
T AL Hr A R INER, Fh AR RS T R

B “FTATINE ™ P70 P9 25 SR AL 3 SCAR 15 R E 2,
SRJE FREAT il AR B . A0 iA s B A &I
SCHEANR G A 44 flin ek “EREET CF
WOHER A CORAEGE” FETHA, R AR A
A" “ 2 FARRIAME A" CORET TS
PR R SRR ARy © e A PR ) A
47, RHIHE “REL T e BIRRET M ‘R
ARGFTTN” SELA 440, 55E i b g i T3 ik
AU O SCRRIS2AIDL K SR F AR 1, R R



368 LREHPSL—E5 S RPET ) TRE, 17(3): 364-377(2025)

AET B2 EH 28 AN F k3 ], 38T TextRank 1 TF-
IDF [ & S 50 28 AN SR AL A, I 2
Fi7R o

2T 50, A28 MBI T E Y &
“NN D L ET 4TI, HPREHERA ‘K
BREAZN” “BRBBEAT” F124, & “A.
Y. W, B REIREEREZ K, DR ERG6
XK, MERFEA1E, NARRAFIRK, FRER
1 SR BCE B A rT AR 2, BCEEHEA AT 10 (19
HAFEHEES K, NANHEEIE, WHEER?2
%, BEMAHANIWDIE “WEEEANRAL”
CEMERIE” M “RREBRUCR D), HPh R RE R
7, —RRNAEE, FroAEa & SR 00 I HE
WEERE, FHEREESTEF R & R E M
RIZG. HIENAEZE, NNFERFES, CEMEE”
BCEAE R, BARAER MR SRR
HRUIENSE, Wi TNAE e T3 2 o o7 < k0 2 i
FERAEE AL, EHEES, “WEREANRL” AE
R, BAREHER K KT IE TN ERAT A
AR TS, UL LA T A B AT R R 42
SETAMEMERE. WREES, “DRRiR” 1
BCEAERR, BAARGIEYRE & A4 PR 2
S, UIHTERE TR P B R AR T RS RS
H, MR EL AN . K. BT bt
1, EBR KRR, BT DR R KUK N AR B #7 R
53l
F2 FHERREM

Table 2 Weight value of accident responsible person

22 EHREAGERRERBRS 2

221 FHGFHEAL LRI A (EHEAW S
TR I T 5T I e LI e TN 4 bl
E TAERIEZ1) PO (3R 2 @& & 47k TR H
) P BRSO E EE
RSP (A A ) BOYRL K g 3t T A 4 A 0% ST
BRC IS P Rk 4T o7 S W0 S I SR NS N 152, 4y
et L. L. —BERT A FpA ek A 5.
WA TE N AT EE . BUFBITA R e
THM TN BHEARATT A PR R . 24
OB MEE TR, R TR, HAEEA
s fE EIREGE RNk 3 Fs.
222 FRFTHEAXES RIFEANGEERE, 4
EIEANFH, WATESGAEIE, RIEAERTHTEANT
I RE, WRAFTR, RERGHERWE 3R
SEA LR FE AR L iH 45 AT, RSk
T H 4 5 NE RN BT N A 2z i T Al 2R A A,
HEMEms A SR TR, AR T A %
e 5L R L N BRI B B 6 28 N B SRR B o
SRR N ABE R Z MG, #Wn T HH 75T AT
A ARG N E A, T BR T
BUBK 5k i 3 AR AR AT A 3 BN AR N BT
NI SRIAR R, T CAS HoAth A 52 LI BB AR
K, S5EFHERE el s, THE AR 65T N FE A
TTOH MR AR B, HR ST AN THE A B E D
) S sk N B K 5 N = 2 o LT P 1 A

= omg

i3

C

F

P S = .
=

FH T e EY L EE] U RUEfE
B R A AR 0.07478 || 224 AL =B T B AN 4 0.03677 | BRI JRAFIAL 0.02417
AR 0.07366 || 547 it i 2k B AR SR 0.03481 || kA fE G X35, 0.02168
Fa BB 0.07017 | fale#tiRae 1% 0.03273 | MR TAEARILL 0.01985
ZAHERIIA R 0.06793 || /b iyiE 0.03091 | AS7EHE T[] T. 0.01961
I E AR 0.06004 || Bt 0.02828 | T AHHBEKFK 0.01899
AT IR 0.05064 | “ZAEAFREL 0.02677 | HHRA 0.01849
e ) 22 Tt T 7 /9 | AN 2L 0.04483 | ZAIICARIAL 0.02670 || Hd 7&K AE S) 0.01261
LUl S 0.04190 || EVEA R 0.02629 | ARVEAET R A 0.00711
747 FH it e 2K BRAT SR 0.04185 | R&EZEE 0.02608
DB 0.03693 || AGiMC %A G 0.02543




IR, 45 T 0 OATA AT th B - SHE AR T 369

ERIE RN ETES
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Abstract: The construction industry serves as a vital force driving China's economic development. However, due to the
characteristics of construction projects such as changeable working environments, high personnel mobility, and frequent cross-
operations, the accident rate remains generally high, posing a serious threat to the lives and property of personnel at construction
sites and surrounding areas. Among them, Object strike injury is one of the common "five major injuries" in construction. The
risks caused by struck-by accident are sudden and unpredictable. It will cause casualties once such accident occurs. Therefore, in
order to improve the severe safety situation, this thesis analyzes the relationship between accident cause and responsible person,
which is conducive to strengthening the understanding of the accident mechanism of all participants in the project. Consequently,
it will enable them to adopt more targeted accident prevention measures.

This study addresses a critical gap in construction safety management by developing a hybrid analytical framework to dissect
the intricate relationships between struck-by accident causations and individual responsibilities. Regarding the research on safety
accidents, Initially, the research merely focused on extracting accidents causes. Subsequently, it evolved to analyzing the
interrelationships among these accident causes. Currently, the research has further advanced to exploring the connections between
accident causes and various other factors. By assigning the implementation of these measures to specific individuals, the
execution efficiency of such safety strategies can be significantly enhanced. However, existing studies have failed to clearly
assign accidents causes to each specific responsible party. Moreover, most of the selected responsible parties are responsible
units, and there is a relative lack of research on specific responsible individuals, such as project managers. This work pioneers a
granular approach to link specific causes (e.g., procedural violations, equipment malfunctions) to discrete roles (e.g., project
managers, safety officers) within the accident chain. This not only enables various responsible parties to clearly understand their
duties but also helps decision-makers formulate more targeted preventive measures. Drawing on a dataset of 125 detailed
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accident reports from diverse construction projects across China (2018—2023) —spanning small-scale residential developments
to large-scale infrastructure initiatives—the study integrates advanced computational and systems-analysis techniques to enhance
precision in root-cause identification and responsibility attribution.

The methodology combines text mining and social network analysis with an improved occupational accident tree analysis
(OATA) to achieve three breakthroughs. First, extract the "Accident Causes" and "Liability Determination" sections from
accident reports to construct a text corpus, using a hybrid algorithm fuses TF-IDF (quantifying term frequency-statistical
significance) with TextRank (capturing semantic-contextual relevance) to extract 28 actionable causes from qualitative accident
narratives. For example, "inadequate supervision" emerged as the highest-weighted cause (TF-IDF score: 0.0748; TextRank
score: 0.0737), validated against industry standards. These causes were then linked to 15 predefined responsibility categories (e.
g., project managers, safety officers) through an adapted OATA model, revealing asymmetric causal-responsibility networks. For
instance, project managers exhibited the highest aggregated liability (20.71%) due to systemic failures in oversight and corrective
actions.

Key findings highlighted management deficiencies as the dominant factor (62% of total liability), with "inadequate
supervision" and "delayed hazard rectification" emerging as top contributors. In terms of environmental factors, there is only one
category, namely adverse weather, with the impact of wind being the main influence, accounting for 2% of the total liability. The
main responsible persons recorded in construction struck-by accident investigation report are: project managers, safety officers,
mechanic and other 15 categories. Among them, the chief supervision engineer, safety officer, project leader, general technical
workers, special operators and enterprise leaders are in the core position of responsible person network. By analyzing the
correlations between accident causes and responsible parties, the specific causes borne by each type of responsible person and
their corresponding responsibility rates were obtained. It was found that project managers, general technicians, and safety
officers were identified as high-risk roles due to their central roles in decision-makingand compliance enforcement.
Smallerprojects showed weaker safety protocols compared to larger ones, with informal subcontracting practices exacerbating
risks.

Practically, the study introduces a scalable framework to translate qualitative accident reports into actionable insights.
Organizations can prioritize targeted interventions (e.g., mandatory supervisor training), deploy loT sensors for real-time hazard
detection, and align regulatory frameworks with quantitative risk profiles. Methodologically, the research advances safety
governance by validating OATA's applicability to construction contexts and demonstrating the synergistic value of blending
computational linguistics with systems-based analysis. This work operationalizes the "Safety 3.0" paradigm, shifting from
reactive incident response to proactive, responsibility-driven risk mitigation.

Keywords: struck-by accident; social network analysis; occupational accidents tree analysis (OATA); term frequency-inverse
document frequency; TextRank algorithm



