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Abstract: As an important component of transportation infrastructure, the structural safety of bridges has a significant impact on
social and economic development as well as the safety of people's lives and property. With the acceleration of urbanization and the
continuous increase of traffic load, bridge structural health monitoring has become a key means to ensure the safe operation and
prolong the service life of bridges. The article focuses on the application of sensor technology in the field of bridge structural health
monitoring, and systematically summarizes the current main monitoring technologies, including the configuration and working
principles of multiple types of sensors such as strain, acceleration, displacement, and temperature. Based on the actual requirements of
bridge engineering, the optimization design of key links such as information collection, data transmission, and real-time analysis was
discussed. The research results show that bridge health monitoring based on intelligent sensor technology can not only achieve
structural state perception and abnormal warning, but also improve the automation and accuracy of detection, significantly promoting
the scientific and intelligent maintenance and management of bridges. By analyzing effective methods for optimizing sensor layout
and data fusion processing, this article provides theoretical support for the continuous improvement of bridge health monitoring
systems, which has positive significance for improving the level of safe operation and maintenance efficiency of bridges.

Keywords: sensor technology; bridge structure health monitoring; information collection and data analysis; intelligent sensors; data
fusion processing

515

WAL IR T RO T < 3ok 7 Rt X i o = 32
B, PRI S5 ASEK, HEERRIIEMER
DrREANRERASME, Z MR M= A2 4. BG4 E
R LRI AN ey NN S 5E 3 S T i Sy 5 LA B
PSR A\, LB R ORI % | ORI, MR
RERZ IS —RE—RK, 2o msokisR .
AZ IS e A B S DR o TR e 2 Ak R4
ARET T PR 1) B, X L] BRI, ™
HEME g, T RIS . ARG
DUT, 2 EARIKAS K AT BT e R ARARIE.
ARAER, L RARNIHE, BRI,
PRI E G B ZHREE IR, BLAE 2 TAEAT LA

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

FEOR B AL A 5, 08 AR i R 22 e e o B 1) — 41
THL 223 FAEGAF AT KN T8 &5 e IR, A7
FERCHRAR, (EE G, 552 WA 2w 45 A e, Xk A
B A A M R B, TR, R RERBOR KR IR
i, DARZAR. i 5 55 2 R AL AR % Do 5 B R SR
TR, GEr g G ) i B i Ok B 2, A iedg B
R RSN B S BIEME e @8, H3E
BEE N EZE « SEI PR A AR A B e AL KT A BR 5
PRERAKIAAEAE, STk, AU LR TR RN
1851, RGBS AL AR AR A e M I e
B RBEBOR, R BE A it il A R B B AL T AL
MIRTAT I, UM R4 e FE M D0 A8 e ) B R 5 35 A0 T AR
LRISRZE SRR . RIS H .

93



@f' VISER

TR4ESE - 2025 #5845 H9M
Engineering Construction.2025,8(9)

1 RGBSR AT R IR RIS A AY 2 A BAR

11 A REMRRENMERFK

M G 540 fe R A D00 0 30 3o S A 00 24 ) [ A
B E BORAS, RAORBEM R — E#RE % 4 JF BAE A4
PR B o Bt 4 [ S0 T B B A, S AT AR Ok
WAL 1) [ T TSRS, it A 2 E s TR 2 A L
DA IRENTE DL TEARAETE UL LA BB AT 2 i .
LR ARIR Lot B 2S% . ORI ST . TOIRZERVEE, A
I KA R R RE 2 /D4, ™ BN 34 W] e B3 S 2O
RS IR B KA R AR, I I R G R
R IX L R H R U R R MR TR 3R R
Wk, 1 LR RS AR, P DA I B 5 6
P ZFEELE TG HIEARRREHE, A & MR A2
TR 2 D BB DL o BEA R A R ) LA 75 2
eV e B g, RNPRGE, KEEREE. IR3.
(DR NINPIEE WITiE: & N RS RSP S S ARy

ARBL, WA B B 2 L HRAEAB IR IR SR A o mT S A AR

1.2 FEFRBLAR 4TS

M 22 5 R AR R B ) 5 SR B3 K AHE B T 2 R AR R
(V2 IS o V73R A IR R 608 R T U 8 55 40 52 J IR B
oA, BAmEmARBESHITIaE . IEEARSHE T
TSRS L, B BT BR 30 DRI B 55 IRAS, s
T T SO TP 5 00 o A P R o S 8 A B AR 254
AT F AEA g H b, W] 5230 i i 6K B2 5 3 248 e D e
T o it AR IS SC I i B PR B e A IR FE I AR Ak, E T
SRR IR SN I S5 6 PEA o 7 [R5 B 38 IS 203 JE M 2 e
MR Z R R, SHRERHR RRERE, HIRE K
a5 RE AR GE T 2 2 EdE SR, 31T T IR G
I SR

1.3 EARMIAREZRIVIK

] P &I 2 R s 0 A 20, A8 IR AR 1%
AT R N R4S T I B R E A E A R e R
MR ZR, PARKSEEZ N, B B AU & 2R PR 5114 i
H G RPIRZS FORE v I o N T e 5 K BHE SR
NIRRT MR R B KT o [ P M G R M DU AR IEAE AR
BRI B, DA AR AR I IS RGO G, BT K
T HE PR 2 5 R AR R, fEE KR TR IR R
YO R o

2 ZRAERFBWRERESHEAR

2.1 HTMEEMBEXRERREE

IR AR DN AR AR AN AL R E T R 4
A R R M ) 2R G0 e R 1) = AN A, 222y SR B e 4%
2 EL RS R DR RN B A2 15 Sl o AL R B
[T A7 T M 2 A ) A 368 30 5 S A AR BN BN A Aar
FEA IR 784k, BT DS R S B SN 1) 5 = [ B )
SR THTBLAE PY 0, X RF et REAG Bf Al B2 DG B X 3k P 82 73 23 A

94

A1 o N JEE A B 3 TS 7 T SR IR SR 0 B (1 i 7 54
TR T Al R A DU R SR R A R o AT AN S5 R ) B DR
P, R IR S A IS AN TT D A% O e 4% o A1
o A5 B AR I S B BR R AR R AN [F) A7 B 2 8] A 7 A
b, T Bh TR PEAL 45 MR T RE R A Bt B i, AT 2
L WA 2 A R s e ) B o X = 2R S A B AL
BT T AT TR ) ) S AR A, TG I A5 A A 15T
A AU B AR, R 2 S — TR,
Bl PR RIS ) S A O ), A i T AR TR R AR
SEMTERE

2.2 ERREEHRBMEN

MR s pf R R T B, I IR —
SRR IR TBAE B 3E A B, IX B BRI 1R 4 21 1 £ 4
FIEEAUEFAT BEA R 26 2T T B T .
T BAEMPRA A B2 5 MR B it 77, AR
PTG WS bR IR NG O, B B B A S, IXRE A
AR DR S B A7 10 M 0 50 AN 2 o A SRR i 2 (1]
{1 E 25 B 4 T 5 R M S A B RIS | /A B R
BRI RO DL FR AT I AR B s D R L B g, ek
LB F A 1 000 R SR i B B U, SO 29I 9 K 22 A SR R R
AR AT B SRR T BN — 5 T3 e [F]— M 7 TROK 22 L
FEIRES, B G H BT AT IS AN B BT Ay, X REREA I
R G R e Bt i o IR L 7093 75 FEMF R S B BT Adh P 2R
5e, HLan AR IR IR AR RS, R
THeae S R e ARG IRILIERSE, A RERIE R
G S AT AR T B — AR FEAR R

2.3 HAIGEHEMEL

TE 45 Fh S RAT B 5 ZEAR B LRk R v, AN [R5 3755t
TN THT PR A A A A0 20 [ o S B B 0k 1 PR RS FE v L Ak
W A2 /D UL K SR it T A2 AN A2 5 X S8 IR 2% o
T WL AR DR G, AR A SR R AR A B A R
RS2 WL, SX A E A ST AR 2 R )
S LR B o I A B 32 B R R W T 41 3 1
FIRESE, PRHU A 2007 2N B e e 25 B T AR &% M B
L A T AT ) S P X 3, T SR
MK T P2 A B AR R o o B R A el R A X
FRFIRMT T, A IR AT B 20 S50 5 S 2R Bl i R IR
JIHEI TAE, RIS SEFEIRN S5 T I L5 1 52 77 43 A R
TXFEA R B ORI 2 1) 22 A VA AR MR HEAT o X T 45
FARE ) 52 2% IR %, A AR AT B 7 SR AT A mT LR
Z PN R R B A6 AR — RS P [F) AR A B 7 50, IR B &
1 EH Al A, AT B 2 3 R A M 2R G 1 R A
GERATEEM

3 BERFEESHIEAEHIA

3.1 RERFMRKIFESAIE

RAE R G ORI 5 A3 8 T4 % 435 ) ekt i 1 0 3

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



TREAESE - 2025 %5845 HOM
Engineering Construction.2025,8(9)

@'* VISER

WORBRI R 7> foe T B A H AR 1 DR R CRAE 21 1 Bl
BEVEERA SR E « BN RERGF FE th =Ml ek,
I A RRAR AR . Bi R A (5 S A BT Rl
RPN BT SN SRIUMF AL 45 44 ) & ) BAR AL, B an i
KA IRENTE L IR LR LS, AR5 XA {4
P i 5 (S PR 20 AT R LA 5 o B R s ST A
IRAALIDRIE S, SedC B e A AT A s, ik
KA N4 0] 52 A5 5 A B TR H AT et
Bids, WIS 10 i e B T SR A L B AL, P i

AT 93 RIINT s i A PR 58 B B P 45 A AR R PP 4

Jr i Ja St N 5 ELRAE AW 2 15 22 4 o DA A2
HI I TER, R AR B R R S R Fe e
PRUEREAF B3 AP IS A o A B SO R AR RS
SRR LRSS AR BEEOR , fE B S 5 v A 0 s ) HE 17 52
FFGEARZS VAN PRI SEIE, 45 18 R D0 B2 € W] S il

3.2 BURfMM IR

HHE A i 0 4% SRR A A S 45 ) i R B 2R 5t L
FORBEAE o IR 2 BAT BLAL AR M 2%, RERS SIS
Tt TR A R A BB DI R A 1 A A% i o LA 6 P 0 ¢ 42
) 2 BB T2 A i D 5 AU AT A A 2% W A 7 =X, o2k
A28 BAT A1 BRI i T2 A D s R
52 2% sl 1 FEAR R MR e AT I R M A%, A 2R 2 R
PUT-IRBE 798 « Bt i vl SE vk R i, S 308
R RLRE « ANE G SRS PERINFR X, BRI 28
FER A%, 75 ZEARHEA 2 S P LB A A% T 2 e e, 3%
e VLI HO AL S P AN B AL B & 5 TXRE A RE DR A 1%
BBIEIR /N HERA L, RN ASBTOC A A3 i B B
ATE, A RIS T IR IRARE, TR IR ST A M 2R
G RIS AT R A T SEE

3.3 BEREMSHIETBERERA

A A AN e e B MR R S M R R S e
RUSAT I 2 R LRI A2 IR M D U A IRFS I
BEST, REHRAN AT B R i Tt B R
PARIE S BN Es BURAFREEOR, A RO i 5 1] £k
Pa i FE BN AN 22 4otk o T LA FH o TSP (K JE 2R BOL 2T 1 45
Z0H4, AT A Bl E AL, DRI AR SE RN | A e 18T
TR Ik pORE B R R A% a5 M A% E A

4 BRI SR EMENH

4.1 BRSNS A%

B S T3 M7 A0 A M R A B 0 2R 4 B o s B
RN R B R 1) — 2, 0 WA BRI &
A IR RS SR SR I B A PR AL 3 1 T ELAE A B RS AR A
AL BRBCHR (I, SIS 34t Ipik 32 2SR H AT RSB RE RS

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

FROPFREE, AR R 2 B | SREE ERE L BE
A7 ] ) S AR 358 53 A, SXFE A B ORUE B3R 15 15 58 B S
Ff . T P S0 e, IR & KR MLAS 2 S R
ESVHR, B 1) FH RS S T G20 TR AS AR 432
B, PSR RSO E SR A IASESEIE RS BOA e g
TR U AT AN [RI P AR SRS 1A B 2R G B — RS /BT, IXFE
R B 4 T A % P 8 A 2 PP R« AT B R
B HOR U Al B, gt Al 3 B O A P
RS SRR T, 45 2 VR RE I AT 3R 07 SRl DR S
HARLF 1=,

4.2 KERIMEFEIRANRE

RSN G R I AE Y S 45 1 i R B U R 4 b &
KELL, HAZ O I AR MBI, X 45 MRAS S
I 73T, S HETR B AE 22 4 AR, RS R s ik STz B i )
MRRIIRAE . RBN iR RS AESH, 45 AR
REHAREE, PRI ATIRES &R /1, 7 1R
TURE TS HUCEGE S R, 5 BRI LU, W 254 A
ToHERAR L, BB R, S RE RS 2GR
FE R, KIERTH T 5 RS e 2, N
TELEISEAA I 38, Bt s msI N, T
RGO BB AT R I PRI i R fE ), M R I AT R
BT AR 4.

5 FHRIE

A SCEL X M G 45 ) (R M U ) S PR 7R SR, RGN T
2 I RERAEA G I v (i B 7 5 A B S AR
Y (SENOPSs£5% N WPy T s 9 SRS RO P2 N
AR T PSR THER - WF7CRY, ST I L e
AR 0 A SR A SEBIL T A G 45 K e IR 2 1 S A
5 H B, AR EAE Rl A A S A R A T TS T R
R, BRI T 4B RL R R R K

(5% 3]

[IHM% 2AL TR ERELCTEREE N ERR
A 58 48 3R [I]. 30 A 40 2k -3 22 1% ,2020(6):18-20.
(2] ¥ /N 3k A 2 45 A i B B 0 A 42 RR B 1 R 5 38 4T 3]
o SRR A T 28R E (4 XUR) T A2 $ K, 2023(9):95-98.
[3147 5. 5 T 15 BB 3 4B B9 K UL A AR 4549 4 3 e | 55 37 1
R[]+ E A ST 40E E Tk A,2023(9):190-193
[A10R R g i 2 T 0 4t R 28 I 4 el 20 45 A 1 R M IR
A AL []. T A2 A 4,2020,5(3):226-227.
BIE#H AFAMITEETHEREBONWFEREELN
45 3R [J]. 4 Bk W 4% & ,2020,10(1):13-15.
EHEN: IFA (1986.2—), HFH: B, Rik: X, 4#
B LRGBMTA, Fh: A8, FEFE: FERA,

95



