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Abstract; In order to clarify the potential research value and application prospects of LLMs and KG
technologies in the field of construction safety, the existing problems in the knowledge-driven digital
transformation of this domain were comprehensively analyzed, and the current state of technological
development regarding knowledge graphs and large language models within it was reviewed. First, relevant

literature was retrieved from the China National Knowledge Infrastructure ( CNKI) and Web of Science
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(WoS) databases to define the scope of analysis. Then, the existing problems and challenges in the digital
transformation of construction safety were analyzed, and the necessity of introducing KG and LLM was
elaborated. Subsequently, the technological development of KG and LLM, along with the current status of
their application research in construction safety, was briefly described. Preliminary achievements in the
integrated application of KG and LLM within the construction safety domain were explored. Finally, the
shortcomings of existing research were summarized, and future research directions are outlined. The results
indicate that LLMs and KG technologies have demonstrated significant application potential in various
scenarios within construction safety, including knowledge management, risk identification, and intelligent
decision-making, highlighting considerable prospects for future implementation. However, current research
still faces challenges such as a lack of real-time capabilities and insufficient integration. Future efforts
should focus on establishing comprehensive and precise construction safety KG and exploring novel
approaches for the integrated application of LLM and KG.

knowledge graph (KG) ;

integrated application

Keywords: large language model (LLM) ; construction safety;  safety

management ;

E I = e LR B 1 %ﬁLLMEKGE@ﬁ?ﬁ%@ﬁE‘JW%ﬁEﬁH

RS FE R 2R 5 B SAE A, S R 22 B

o B CNKI+WoS

:
)

PU e 227 o ) (B SR ) R A B A

J

o AR, Kif 5 B (Large Language
( Knowledge Graph, KG)#%

3 o WA HREM. MANK. R
RS SCIR [ Eﬁ%ﬁ: LLMZ. KG3. L€M+KG§$)

PRIETO %) B 353 T LLM 1F

AT IR 5, DI R R T A B 257 g | fgsRIRE

ki 7 ( Generative Pre-trained Transformer, GPT) 7E

e o | s e PR
. REEREY

Jite T3 JBE 5 TR B4 I, L 2 R BORTE S 2 a4

SRR ATTEAT, DB, SR T S BN B Z

1 WERE

Fig.1 Research workflow diagram

T, A o SCER A Ak BB LLM Al

KG FAR R, £5 38 3 1 i 3022 4 AUl 1) 07 FH At
FEIAR ARV WFFEA R FIAK 7 18], LAY 0y e 37
LA U R eI K AR BT S

1 X#RREERTE

SRy A TH] ZR 45 Ml At 3 A AR 2 4
FRAIE S RT3 J | >R FH SCHRAG: 2% | Wi 12k
WITERIGE AR 1 R,

i £ b [E 1 M ( China National Knowledge
Infrastructure, CNKI ) Fl1E} 2% [ ( Web of Science,
WoS) ¥ U & FE AE Jhy 32 B Sk ok U8 550 8% 2 %
LLM 24 KG &5 FPae i GBI K, FRE I

il LLM 5 KG
N TRSERS

[BIFE A 2014 4F 24 HEBRASAH G SRk, i e 10 etk
AR, IS8 LLM KG S H @A R 3 K 3248, 38 i %
b GRS SRR T IR A ARk 3

2 FNRKEHHFUERBIAREF R

S T8 Sl ok OB A5 I 2 BRAF 2 R fE R
Vil 2478 P I P, SR DA 28 2R WL, S 3R
it T2 A58 LA IRl 4] 2 o

MRS R, N2 YU R R T K
ZIRARSS AL, AR R RS TR B
AR, K& HENE B KA (Building
Informdtlon Modeling, BIM) FHEHL W FEH A C K



812 AR AE IR BT 5 R (B A A4 2 U M B AR & e ik + 3
SER | | ZaEm | [ ZAEH B A3 P s NADERT 2616 $2 H—Ff LLM 3K 8hAY
BURIAsE | | IR | | FBSE

NN
P

T | (ZEREEE] ARRERR
R AL ®H

2 EHETIREEBRNFER

Fig.2 [Existing problems in construction

safety management

PN (7 B 1o Vg o SN A /K SF R, PR B8R
TG, R, LLM 1 KG AR 51 A+ 4>
O, LLM MA] A2 4 s iicgekt b S s 2 50 0l
kB A PN e AR R B L SRS B, KG AT sE
PR SR L A U R B () 25 A AL A B

3 LLM Ak

GPT BRI B EMHEF RS, 5 T &1740k
BRI SE . R4S LLM 78 22 570 45 38k /0 #7552 107 71
AL Tk A0 W Be B B A 27 T 5 Ji B L i 57t
S0 {H, SAKA %578 SCEREGE R B RiHE (R
Bk, IR0 T GPT BERYAE G 5004 (9 1z FH 4 3¢ Fl PR
il T RS 25 T LLM 75 AR 2 4 4R 0 1
W MAFRRER, A it — D3R S AT & 2K,
TR A T — A 3L TR R R Hb R A
() LLM B 5 6, P14 R E T LLM 78 #5017
W4T, KATOOZIANI 451 838 T LLM 76 4t
FATAAS ) 22 4= 4 B b (9 1, 43 A B STk AT
1 LLM 7E #HE5R 4 4 4003 04 B 5 R0 S AT 43Ry 1R
G PR K AE 5 R 3R TR 73 A
S 3 A5

1) FE S YOR B2, LLM @A
SRR 28 RO RN U A | 25 4 LA 2 RN i B R
31, BN R S P T AR I SRR e AR A, i an
ALADAG'"" 5 NYQVISTG' ' Z: ¥4\ N GPT fgfig i
At ST T AR KUK R X 18 6 PR Bl i B BN B A
AR TRAN 255 T LLM 358 g 504 280
TR PRI S MR AL RE ) i L e A B T
RN B BLRURS: , B TH it T2 2 BK

2) “EHEHAETZM, LIM 1EE 4
HEM T PR BACE B2 51 $2 T
KNG LSRG, UDDIN gt T
GPT 1ENHE THIFBL, A48 T AT L A5G A A
{14 s 8 TR0 7K S Mgt R aod 183 o i 1A%

ST AN B > A A > RS SEA E i0 HL 350
LARIIHER RTINS S B AR
AT RN AT T AR Z 2R,

3) R A5 B R T, LLM VRN HERE T A,
3 AT I R A ORI DA A 1 R SRR A XL
o YOO S5 F A 35 2 4 2 e SCAS i dis o
GPT, 9B 6 J % iU BEAL T, ORAL %5
A LLM S8 7 #50 TR I H A0 XU Al F k5
SRR IR T O7 R,

SR LLM RS2 e G i i 7 2 B %
JuA R RS AR LS DS B I 5 O TR
FHORASE R b B e Kbl | hy 22 4 o A DR SR 3t 52
R TaZE S5RE R TR MN E Tl APLAE .
FETH ML B IR FER AR B B4 K
8 73 A 55 T 5 00 B TR AR A T ] ) 4
A PRTETT R L R AR 2 e U T
ST HIAT 35 W25 0 R S 5

4 KG AR

KG 7 7 47 28 42 A5k A A 5 AR FH R 8000k LA
T 44 Em,

1) BRI IR BT 2 1, AP
FATI LA R 12 A B KG Y %8 (8] 2 285 nT 94k
JEIAE B A, B BTN D3 43 By G SRR, 1 i €5
AT T BUIR . B A0 RiC A S Citespace
A2l E M A BIM SCHR KG I J@ X L 5% 5 7
o2 FIFH VOSViewer A MEAL E & 434 T 1AL
Wb HE AT 2 A 58 BUIR 5 & SR ka3

2) HSRE SIS B S A 2 1, W A
G KG, S LIl H IR A B R R
AR O N B T S ) R L b B 4. JTANG
Yukun %2V R SR A bR AR B M T
AL hRiE KG, IFE T KG ST AR HERE 1R
R T oy L S 1R NS N N o1 1 A
WU Wenjing 25 F#E 1 il & SCA FEMG 0 2 57 2
SHMKG, T T KG 78 857 % 4 4 (1) nf 4 1
PRI R AP R T R I T KG, B2 T K
FFETF KG B9 TR TS prim e, (H Bk
AF 5 110 IR B 5 31 L AN 4T

3) HESFU T I GRS XU ST J2 T, K
Uik KG 1E AR B G B 5 mT S50 S0 bk, 45 A8
P BE SR AR IR BRI A 22 4247 Ry o0 B KU A7
M E Y, FIan. FANG Weili 5020 42 1 T —Fh4h &



hoE e B o e

-4 China  Safety

Science

H35%
20254F

Journal

AN AR 1) KG, IR B LA 25 BA 5 o &
(RS T M S 6 5 B P K S H it T % A K
KG , st 56 T K R A i it TA7 Ry 28 4 WU 43 B 7
2 IFR AT KG 1 S fa B A 1R 53 s MEL
Xinyu %5 @A RIS S5 KG , 4 AL MG RHE AL
A EE , N S U A 2 47 R I 3Rk pe ok
AL T A BT T 2 4 KG B 416
RSP DAY T i, S B RURS: A B R AN 2 4 TRV 2R 4y
Mro (H LR BT P05 R HER P TR

4) @G T %G M5k 2w, T
KG A9 AR A SHRIHE 3O 4, Ry 2 245 38N D1 4t
B, WD T T2 A A PN N T KRR
ZHU Yifan %58 1 T —Fp3E T 50009 KG A7
R A BRI 4L LT Wangxin 250 KG Al
FHCER T LA BIM i T2 445 FLRL I I BE , Sy e
S0 BN OB IR O XU RS B R R A B U 1),
JOHANSEN %5 kg2 T 458k KG, b & lb A 5 423
AR R 2E R, LIRS ER i T % 2%
BN OWNDA R ki e T E = =

ZE LR Y ET SR L 2SR KG 1A IE 5 N
FHETE B R 1 BT A9 Dk 265 - Sk il )2 1 3R 48 T 4500
KG Y8 DL S 3R 35 200 14 N 148 P55 A o), e e (i
S, )5 1 FH )22 T8 DU 4 8 22 A B U 00 5 KU
GYHT A S DR SRR 1) RFE KG Y RHK
HEHLRE ST 32 28 R Re bk

5 LLM 5KG gt& M A

AT LLM FI KG 45 H A, &G e &
HR—A T A5 7 W,

7E LLM b8 KG 2, R %" R T
AU T 26 40 NER BIF5T, 32 10 35 T Wil 4518
TR BERT (1) #5042 4403 NER H18Y  Hif B b4 4
Sk KG; XIMEHE & B GPT FI4R /R 5 T 724 Bhil
TN KG; XIANG Yunfei 251 (i i LLM M SC
A 2546 A0 B v e RS A A A R KG,
EEX A F o SR R e e, b TR H
LREMAMMERMLESE

1 KG MR I A: 2 i, LT Hao 255 F2 T
ARE KG o LLM $2 R0 803 LIk 1R Rl &
KG Fil LLM SC3it T 5 28 8 R i A, b & 32 & 1 it
TJ7 SRR I RCR ARG B MR 45T 42 R 400K
LLM FUE I KG, #3778 50 TR br o B 7E SCAS fi
PR, YANG Yingliu 27 454 LLM Fl KG #4 %
THEN R & E W 0 RS, AL, UHM

DTS LIM 5 KG, BT T % 4 FH M A
SIHTRESE U858 N T 647 ; WANG Yiheng 557 45 &
SIS A AR AP | BT T #5144 KU
PUNRSE, Yurhtss R . LLM flE KG 1 H AR %
PRAE B2 A S R I M (8 35, R AE i 40
5 KG MR ERCR A 3535 B, 3O LLM 424t ) 52
Bl S AR T BB T KT Y S
LLM 5 KG 75 #5742 4450 i35 A 4844 5 1%
MY 3 B, MEE T LLM KG K FRE 3 K
HRBRARE B3 2 S i R N 7 5% H s T
ST S A TR 3 R s I FH ) e R B R B A%
G D
g | [ o | | meenor | | 2cuE
5% 5H TAWE | | ERRT
i i &
G T T D

LLM EyoA] KG
LLM#BFKGHEEE

B S |
@ KAV s,

i) i)

RS SR
SRIRAIIR %eFM 7l
WTAHE

FEEMLFURH IR

3 RARMENAERRE

Fig.3 Technology architecture and application overview
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