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Abstract ; With the expansion of the scale and complexity of construction projects, the safety management

of construction sites is facing severe challenges, and construction enterprises urgently need to change the

traditional safety management methods. With its advantages of transparency, refinement and digitization,

grid management is widely used in community governance and other fields, but there is still little

application research in the field of construction. Therefore, grid management is introduced into the safety

management of construction projects, and the safety grid management system is improved from the aspects

of personnel system, optimization of equipment control mechanism and construction of intelligent

information platform. Combined with practical cases, the advantages of the system in improving the level

of construction safety management and significantly reducing the accident rate are demonstrated.

Keywords : project management ; gridding ; safety ; equipment control ;smart information platform

0 55

S AE N [ B 2 T S AE =, 7R Bl 22 B 4
K Bles RA ALy TR A5 E AT RRARIAE . SR
11T, FL R B R R A B2 A S WO &, 1 2047k
RS R R WG PR RE AR 28 . {5 BALBER
V1A W Ry 2 4 5 BT R 4L T o B S 5 A
R ST 5 ] S XU 4 4 B R R 5 3

* [F 52 H AR BHF 54 (52090084, 52090082 )
[MEFEAN] ZIRT, THIN, E-mail ; 549198394@ qq. com
(MR AHA] 2025-04-20

B LRI T, 224 R AL AT BAE Sy — b
AU, VR 228 B4 AR ALk iy A B2 56, s
il T X3 23 Ak ARAL BT, B T R RS A R 5 2
SRR i, sk D i T TR
LA B R GRS R Z K R A 4 I A A
BRGE, A5 Hy d 3 0 o0 s AL 2 U T %2
S R RS | AT 55 AR Sas AR AR, OF
TR RS A S T2 4 A i s A AL M A
ZALFEH WM R AE R T TSR & | Zhang
SESLS ST RN 1 ARG, IR I
6 T RGEBARE IR, AT AT



2025 No. 20

BEPRTAF SR T H 22 2 AR AT BRI S 55

AL % 4 WA U IRD AL 45 BIARE =X | 45 0% 45 BRAIL I
TR RIS BRACR | 4 AR B I AL ) R 3 ] 350
2o B AED 3 1 2 4 A% A0 A B A2 B YAk
AR BE B B 23 A R B AL, XF
25 DX A% 2 THT BT A% SISt B TR i — it T 3R
IR BRIC M A%, AR EE T Y Bk 3 07 AT
S3HT, R A DL AR Ab A i T B O A0 1) T AR R T
B EEIRR  JPRZ AR Z 0 T E N 5 R AR
Jof B e b PR e h RS BUR AT, H X
GBS R R 5 S ERAL R TIA F IR R W B, AR A
[ B et 417 e N (= S A R S Y e =4 e AN A
PR BRI ML AS 58 35 45 n]

ARMFFE ST AR A A B TVR 5 oK, BT X A
R A T PHL %) Sl R85, 00 A B U R A BT
TRV 2 WA AL A R, DER B TE R AL 5
LA, A PR A e B Al Ak 5 AT 4
VEME H 22 48 BB 7 28, HE B i 328 A TR B I 40T
b R Gk Ty I iR Bl AR S P R R R R
1 BHEIMERENELEEREER
1.1 ZeMig bk R

DR A 5 B A R T R RS S A T H R AT
DRA% 2 4, BR8N T30 H 0 b & TAE R IX,
B P X4 S it 22 4 DO A A A8 LA 2R | 45 DO A4S ]
[] A ) B 28 B — > AR, [ i £ A~ Bt T
WH A SERR , HAT, B OLE SR T 0 H 2 4 R
AEH AR A 1 R,
1.2 HZEHTEEN

TEE T2 WA AL B rp | A% A0 48 BILIR R A
S —FhAIHT A SR BRI PRI T A% AL BRI

HRENEEHMAOREmME, ZERDELSH
SR SN EE I OEES, BEME 1
ZYERE Z2)Z IR AR R 1 DA PR, LA 5
Jiti T BN B 2 A rEfg Y
1.2.1 —ZRkk

— 2 Wk B e A I R A 4 R R A
SRR AR T H 223 T H 24 A T H
HEARMTIN WH L o8 NFS YT, kG
TR ) 5 R R0 T A A U R ) o €, T A A A
A TR SR 20750 B bR, #0240 245 BRIR R

R S I
1.2.2 2 Mk

TG A IO R B A BT, A G TR
WS ARG BRI, A AL
Ak 4 A (0, X S TS R AY R T R i
PR R SZHEMESS 5l o Tl AR RN EE B, X 4% Ol
5 T A TIRA WL 4 WA PR AR T ORI it
TAERTRA T E, T e AU

TR TR A A AL A B b A R0 R T T
T H R R R | S it R 5 R A A BRER ]
TORA R A R M H W dE P R SR
PHER T 470 B 1 2 - PRA T % 428 B 3, W B 45 T %
SRR TG B0, B PR A I AL B R 1 2
SR o NS LIE T8 T a7 N R 1 7N B |
NFH R AR AR SRR R SRR sl 7
1.2.3 =Mk

=R MRS SBR TAE X (41 A,B,C,D X) &I
o3 R T A A AL SR AL, B X I
Hifls T 5% 35 A 51 R B RN 22 42 B3 21 1 /N AT A

B oa SV B N

v !

' v

TR WA AT BT
[ I | |
—————— |
v v v v
| FAK | | FBI | | BISCE | | DI |
:")&WJ% [ | l | |
—————— !
stz [sam| [saz] [ | [paz] [
70 25 P 4% &R | | BRI 252 | | BR2 &R || Ehn
[ [ ]

[ [ I

E1 REMEULEERER

Fig.1 Safety grid management system
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Fig.2 Optimized safety grid management system

WA 2 frs  FEAR A A E T30 H 4 4 A% A4
HAZ R, G TR S B R AT T H R
55 53 S B B, DATE — 25 5 A0 A BRI B3 8 ) B
TR 55 BRI 7 IR AR A4 2R 6 5T 9 4 4 BRI
B BV B RRE 5F ZA% [E]
(AR GE , S ST MR BT AL Ak R b 2, 00 DR I,
1) 5 B TR 20 A0 AR ), 0 H R 45 2 5 3%
AR Z LA ST I H B 2 T Bl 0 4R
AP AR, R il o 7 55 T Befe it 2 a4
PRETI R v 56 o A8 BT B2 PR B B e T H
A RS ACE FLIS AT I LA
3.2 AR ERM

RSN T 000 H 2 4 A AR A B A N LR R AR
PENERTE X 0 5 o P & W7 T B T, R4/
R, B30T H 28 PRAZ O D SR A7, Al B 2
1P U B AR B T DR SR A80A SORILIRE 1 1R
B DR ; [R]I, H R 55 & L T o %2 2
AR R, D IBG A 403 5 1 OO A 17 9% e BP9
A B AL % + (5 B AL BUUPL ) 42 T2 2 B
)

TEALTE G AR, F A ASURUAZ L+ T WA i 5
YA BEAE LR . QD3R 16 22 4 1T /N 21 5% 5 IC A,
TR REG 25001 H 22 428 B 42 Jmy s @ 37 A A TE v

B BB G MR AR R B R R EEE X,
TE R 1T /N2 G0 25 48 P - R A T b B T AL T
TSNS UE” P I TR R Wi 2 AT L
LEBRE
3.3 HEEESITL

R 15 A 7 9 38 a4 A 1113357 B A4S
ML, SR 2B T B iR,

“111335" A EENL AR -1 AR
F, E#E 78 F)- ELE PR -0 H = 485 WAL, 38
SURARYE e B fE ) PN AR < 01 o 0 e (781 L T 7 N
WSk ML R B s A L R TE BBE AT e HE
A A HEATPERT 10min BB BAHEE HI R IHKIT
KEARHHE 8 LIk &R, MRk L&
VE G EXRE S, 87 A% 5AE AN H A HL S
TP MELZ B FRE B K B R HE A 5 R 5
AR AN RS . BIBTHEAT 3 GBS
By =, TR M A R R R R
B =GOAEEE B X R A AR S < 5-2-0" K T L
il Rk i 2P B . UL HEAT 3 Fh &AM
BT B, ISR = % LA DAL e 57 48
VERLH , 8 2= A% A AR A i A A I L S
R as A 50 55 R, RS ER
1, IR 55 S BOR | TR 2 M R 4



58 s THAR (330

5 54 8

AT, SEAT /N Al AR /AR 5 4% 5 000 B 2 2% B AL
[l A% AT WIS ) 3 #e 8 KR BB GB 5T, TR A 1 4%
A -G R WA - L MDA I - 53 A8 90 1Y) 4 2 i ) 40
B,

3.4 BEFETFAHRE

B2 B B EIE L B A IR+ B
WIKEIA R, iR ER RN Eefd ik
T RS PRAE T RE AR B, 38 2 A PR 43 0 50 A SRS
fithik | 2 AR AT AR H B B A b A A | H AR 3 H A
TR, F R R R BN EEF KT
FRSAT Y s Ak o U s, 1 A B A bR ME AL TR
T RIB AR 2 S #UE N 2 BB R fb 4 B &
SERNENARET.

U PN e A E A S N A =S L I VN
S I0E AR R AR S B 55 B B sh
Az B W5 R T8 B B o7 g B R -0 H 22 4
R BT PR AL A% R O & 18 500%
o35 TAEWE BIMAGT 45, & B 1353 =90 43 .70 7 <
893<90 73 543 <70 4y =B, B LE R 5505
VPN ZRLIRIREEFE A, BN IR bR 3 fil A — 2%
A HL T 1 B 0K 2 - o0 25 T - 24 R (1)
BT R B IA
4 NALSG
4.1 T HEREN

FJ 3 H 20 e 4 K v i SR el X i H
1 B30,B31 M 41 a4 5 AR s i 50, R 55 ek
i MRS A A & BT A 2 M TR, A
A ALY 7.98 1 m?, Ho PR g RO SR i AR
19 547. 04m® , @5 A (= 155 R 25. 3m ), Fie KL 5
Ji£ 4 25. Om,

TARRW OB S50 H R g HEK B T
B B AR A T 2R, 2 5 @
HpNIARZE , TAETI 53¢ E 2%, 9L 3 1A T 90
TAEMERE R, HLits T8 4% T HI{h 385d, T- /&t T
WA Z Jii T. T 7 BRI A s T 72 51 58 44 2
FITR 25 | 2 4 A B2 S0 T AR W S
4.2 LR

FJ 351 H il T2 2 M LS B8 2 A TIX, %
4 FIX, A3 1-A,1-B,1-C, 1-D, 2-A,2-B, 2-C,
2-D, Al T X% E T XA A T X K B3 X
M T DX Sl 8 A it T 3 R A A 4 T A B B
1 TIX 52 TXCREUGRAGE T4 40550, Hrf 1 T
XAt T, e 1 T.IX5 2 T.XIF47E Tl f2
X6 T B ) 2 1 22 4 A AL A A R ET T AL

2= SN

4.3 HIBCRIEGY

Sh AT RS IE T 000 H 22 4 AR AL A ORI
B H 22 A PR BRAR R 3 4R T I 22 4
A% A0 A BHSOR BE A 5 AR R &R R R AL 5
TOPSIS W& i30T H 22 4x RS AL A BEAICR PPN AL

1) FEFAGE T AR AT T H 22 M 1
EEIACRIEAR TN IR R B — 208 bR AR, I 38 3
BCFIH R AP 45 R 3R 1 TR

x1 ERFRENE
Table 1 Index system weight

Bt — G dE bR TR ARER ML

B WiH ERE iH iR E
AA R D 2 4

R . 0.166 0.046

SEH 0.2714  AEEPAEITAMAR S 0199 0.055

BOR BZEayERIIAZ 0.261  0.072

ERPEHZELE  0.374  0.103
LA i A7 % 0.106 0.029

ﬁzz UGB T s 5 kE 0.182 0.050
. ;E‘-.‘;IE%( 0.272 REMHBHEFLEKE  0.235  0.064
%‘2 " PEEHERUBIORE 0269 0.073
e MR R AHE R 0.208  0.057
Y W E AR ELEE  0.270  0.072

m ER B ARl K 0.200 0.053
BEW 0.267 I i FH L B AR R 0.200 0.053
HES Rl NGRS BB 0.143 0.038
PR g % 0,188  0.050

I H AR B R S

0.249 0.047

Gl fE RASLEUTES
BALE  0.187 IWHARLEETIIEE 0.290 0.054
PR AL BT R 0.244  0.046

JOF 2 ] o7 ALk B R 0.218 0.041

DU FJ Wi H 2 A LIX I H H 2448 HR
SRR R B TOPSIS 1330 % 4 5 A1 1
AHXSHZITRE , i3k 2 s,

£R2 TOPSIS EEMITHEHER

Table 2 Evaluation calculation results by TOPSIS method
FIX IEMARMEEE R UORARAERE R MERHEERE HEREER

1-A 0. 080 0. 023 0.228 6
1-B 0.071 0.020 0.217 7
1-C 0. 084 0.011 0.114 8
1-D 0.073 0. 038 0.343 4
2-A 0. 040 0. 064 0.617 2
2-B 0.057 0. 046 0.449 3
2-C 0. 038 0.073 0. 654 1
2-D 0.070 0. 032 0.312 5

3) MR IEAN S5 SR o, T H i T4 2 HAUR
R XN 2-C,ER XN 1-C,H2 TR X
AFGT 22 00 B HE 5 3 S iy, ARG BE HE P AT 3 R
XHJETF 2 TIX, U6 22 4= Mg 1L A B AR R 1 is 17
ER R T I H TR 2 UK,



2025 No. 20 SRR AT A SUNE T 0 B 2 2 WIS AL BRI 5% 59

5 gl:!l:il:l
A SCAE LA 434 N SRt 00 H e 2 3
PR A JEA I A3 T 50 T H L 2 A R
FEXERTR) URIXE 2, DL Ak T G SRt T30 H 42 4 R A%
LA PR R ARFESE PR R B IE T A% fb 2 HHL AR R
MPLEE . 7E AR RO 7, IR S ) or 5
B o7 FiC B, B H R 45 0 RO A L e A M
TP 3G IR S DR A DA [ V) 3 R, TR IR
BEHLRIOL AL 5 T, A7 1113357 @& L
TER BGOSR )y, 0 A B IR+ 5 %
1 BRI F
DA AL 4 A A SR T3 B H R R AT R
WM —E R G508 EOR M HAS . Fitk, o
R PR 2 T 2 R 2 1T, X6 A A By 2 7E A
UM T30 H 248 1 i BLAR N AR A R AR
— IR EMEE
S 30K :
[ 1] WS, A0 S5E T2 286G B ARMAHLT].
[ i {5 B4k, 2024(2) . 70-73.
CAO Y M,GU Y X. Information technology in construction safety
management [ J ] . Informatization of China construction,2024(2) .
70-73.
[2] e fIIE4 T/NE, 55 RS (a5 T % 2 IRl
PRRIPLHIBESE [ ], HEARLE0T,2013,34(3) : 13-16.
YANG L,HE H Q,DING X H, et al. Study on the mode and
synergic mechanism of construction safety supervision based on
grid[ J]. Construction economy,2013,34(3) ;13-16.
[3] sk, BRRZ MRS, 5 WEMNELTRZSHERFL
RGBT T]. L5 RIEHRE 2011(6) :44-48.
ZHANG J K, LI L Z, HE H Q, et al. Discussion on the
construction of grid engineering safety supervision information
system[ J]. Inquiry into economic issues,2011(6) ;44-48.
[ 4] ff)5E4, ik, skalthh. AR Akl SR T %2 & B A S g 7
BURIRFFELT]. %2 22254 ,2013,23(9) 1 142-147.

[5]

[6]

[7]

[8]

[9]

[10]

[11]

HE H Q, CHENG H, ZHANG ] K. Study on grid-based
construction safety supervision mode and operation mechanism
grid[ J]. China safety science journal ,2013,23(9) ;142-147.
ZHANG W,ZHANG X,LUO X W, et al. Reliability model and
critical factors identification of construction safety management
based on system thinking[ J]. Journal of civil engineering and
management,2019,25(4) :362-379.

WAT A A5 R RS A2 4 a8 Bl ) AL ) A AR 2
1], TREARIF,2020,5(10) :176-177.

YANG X, ZHOU S D, CHEN H. Application of grid safety
supervision collaborative mechanism management mode [ J ].
Engineering and technological research,2020,5(10) :176-177.
RS, 4G, ik TE A A MR FE T ], IS,
2023,43(2) :336-338.

XU X J, XIAO X P, ZHANG W Y, et al. Security grid
management[ J]. Sichuan architecture,2023,43(2) :336-338.
R, B4 22 . TR e H s b 22 2 IR R
WEFE[ ). ALV ,2024,45(S1) :175-179.

DAI X T,YE Y J,LI Z L. Research on grid based security control
system for engineering construction projects [ J ]. Construction
economy,2024,45(S1) :175-179.

PR, 2807, X BT BIMSD 19D 6 I P 4 T
Gios LR A (LB ) ] 23, 2024,69(5) :295-301.

LUO S P,LI'J X,LIU H. Grid management of Wuhan Intelligent
and Connected Vehicle Testing Field program based on BIM5D
[J]. Highway,2024,69(5) :295-301.

XU S, 2 4x A= 77 WA A 8 B AR K L AR P Y
HLI]. ANRKIT,2020,51(S2) :252-254.

LIU X F, WU S B. Application of grid management of safety
production in hydropower project [ J ]. Yangtze River, 2020,
51(S2).252-254.

M, B IR TRATT A SUE T3 R R MLA 1% A% 2 A B
WELI]. #3442 ,2015,30(3) :60-62.

SHAN B, XIA T Q. Analysis on safety management measures of
large-scale mechanical equipment in construction site [ J ].

Construction safety,2015,30(3) ;:60-62.

( 5 21 B0)

[61] MUTO N,ARAI Y,SHIN S G,et al. Hybrid composites with self-
diagnosing function for preventing fatal fracture [ J]. Composites
science and technology,2001,61(6) :875-883.

[62] YANG C Q,WU Z S. Self-structural health monitoring function of
RC structures with HCFRP sensors [ J ]. Journal of intelligent
material systems and structures,2006,17(10) :895-906.

[63] YANG C Q,WU Z S,ZHANG Y F. Structural health monitoring
of an existing PC box girder bridge with distributed HCFRP
sensors in a destructive test[ J |. Smart materials and structures,
2008,17(3) :035032.

[64] KINET D, MEGRET P, GOOSSEN K, et al. Fiber Bragg grating
sensors toward  structural

health monitoring in  composite

[65]

[66]

[67]

materials ; challenges and solutions [ ] ]. Sensors, 2014, 14 (4) .
7394-7419.

MONTAZERIAN H,RASHIDI A, MILANI A S, et al. Integrated
sensors in advanced composites: a critical review [ J ]. Critical
reviews in solid state and materials sciences, 2020, 45 (3):
187-238.

YANG Y H,DUAN S,ZHAO H. Advances in constructing silver
nanowire-based conductive pathways for flexible and stretchable
electronics[ J]. Nanoscale,2022,14(32) . 11484-11511.

LI J, MECHITOV K A, KIM R E, et al. Efficient time
synchronization for structural health monitoring using wireless
smart sensor networks [ J ]. Structural control and health

monitoring,2016,23(3) ;470-486.



