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Research on Crack Detection and Crack Width Evaluation Methods for Highway Bridges

ZHANG Baocang
Xinjiang Beixin Science and Technology Innovation Consulting Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: Cracks in highway bridges are the main diseases that cause a decrease in the safety and durability of bridge structures, and
the detection and width determination of bridge deck cracks have become one of the key technologies in bridge maintenance and
management. Detailed introduction of several common types of cracks and their causes in highway bridges, including the differences
and characteristics between structural stress cracks and non structural cracks; Comprehensively introduced the relevant principles and
scope of application of traditional manual visual inspection methods, image-based and machine vision methods, unmanned aerial
vehicle detection methods, and other bridge crack detection technologies, and compared them in the form of charts; Emphasis was
placed on the quantitative evaluation methods for bridge deck crack width, including traditional measurement methods, image
processing based methods, and how to control their accuracy. Research has found that deep learning based intelligent identification
technology and stereoscopic vision 3D reconstruction methods can achieve a width discrimination accuracy of 0.01mm, which is a
technical support for the automation and intelligence of bridge crack inspection and evaluation.

Keywords: highway bridges; crack detection; width assessment

W, R RS 1R AT AR R I 2 SR I B,
T A B R DA S VR R 2 3] 18 R PR B AR T

515

On BRI GGG K 1R 22 4 BRI A AR AR i ™ K

AL, RS AR E AT R I ZE AR RO
JEi ik, TRERE L REUR I 5K AR T 30 REEA UL
T SRR, 3 2NN 9 58 PR L I 55 45 4
(RN PEAT R B Sy, 7™ EEIN 2 B 45 S SR AR AR i
A7 2G5 M 0 A B B P N BF 9 AR K AR bR 150 M
T T TR DL A B IR o R S P L TR BEE T
FHLSEEA  TE AN B N TR e A e it 15
LRI N T IR IS B A 9 B s AL i B REAL BT 7R
R GE MLV T 7 AT BRI HET0 - NI 5 2 K55 1)

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

LA R A DAL ), S BRIE A 5 ) A 0 A o i )
29 R DN ST AN T BUR BRI K A FIVE ], 7E
Kb TREIUH A 1 . AR S0k T R4 I [ 2R 4%
TERLDE, R REEM K LM, 1R ILAl - 4k
MEBARFEEEA, HGRER A, PLEH AN R 2
#HB%.,

1 AERFRRGER LB T AR

O BE MR GERGEARAE P LE AL AT LA N G TR 52 )
YL L) R ARSI TE IR EE PRSI, Sk R e T



@" VISER

AR TR S4B - 2026 558% 5541
Architecture Engineering and Management.2026, 8(4)

523 JE VR L 0 RO T TR B g AT, B A
2455, BUPIMGERIN AR 4%, A5 EE ET 2
DR A R A B A o DA B ] L PR B (s i), = A i 4 8
4. BRSNS h e 4E . AP AT i
T i 8 S PSR A5 1 g T S R S R T ) - FE v R S
39 A A I AR T O T/ A2 B R R R s it AT R L
PEAR I 2R 2 L ORIFAS I 55 o) /2 SEBr 5 s A8 S A2
0B 3 DA B 9Rz 57 1 P 4% e s B b A8 Ti8iE 1T 15
A5 A AT 5 SO A 465 o S4B AR 2 435 W 1 B A B2
TETN AME S ARERE S RUE M = AN J5 T, RAE R S Tl A
AL T — Sk, (i TN RAE Tk, IR TR EE L
EAGHSE; PRAR R EE S AT AR T SR B RN . BERERS N,
7 5 (1 BT 2854 2 B U MR, i K ZR A% 2 SR 6 WLIE
B NAT R —FIA IR, (B AR VT B vt )
HRRIE , Z44% T8 K/ BL0.05mm /R N RIor S 4 bR,
TEBA M R BAARGLFAN e & e E

2 N RHEERNTTIE

2.1 BEATRNTEE

F G F T H DS 75 2 Sy A [ — B S 2 4 W
W75, AEIXAN IR A 3 B ARSI 3R] FH — S8
WA DA EAT M FE T T ok, TAEA GAT LA 242
B S A RS, 25 ST 25 W R 1T, FH SO B R 24 o 0
bl 25 7 0L 1 1 4%l T AR A1 2R 6% 1) T 5 DA B s T B
PEFRR o TR 5% - 2L 45 v FEAT ISR LU R FH I — A 1
2 B R Ty 2R A R OGR4 B I A 4y
1977 R TER, 7T DA B B2 /R I3 S I B8 v 4, F
T H A A A s 7R T e B IR S L, I &
FAE B, AT USEAE AR & 12 S0 28 5 VP 4R 5 I B i
BEAT 33— BRI T A3 B AR R AR SR N L H AL B A 1R
R BRI Ao ST S8 55 2 2 K I I R, K A M ik AT —
YCSERE PRI T e EEAE 5% L L A2 JUA H I [a] s FoAS:
I 25 5 B BRI M, AS R ARSI 53 5% ] — A2 4

MEAT 45 AT e A ARK I Z 00 s e s XS E ik 2k

MRS SRR AL B — A il B B — S L I B TR
VAR, PBSERS; 5340 N AR g v ke R 4 3
GEE, REEMALE  TEARSE TS TS SR RS 3C7Hil
R DAL T B T 2 IR TSR AL 3% AR T i AR AL 1 BL R BT

Foo IERFET UL RS, LR M a4 H 301G
BRI TS AR R

2.2 BETEGSH BN 5%
BT BGRB8 WU 14 VR 7t e B A W 5 AR DL Tl
FIRLAE Spr SR8 2 M 2 i Pl R AR B e B (R A 2

10

BARIE BRI 52 ) B A E S RAC IR H i B LR
PN PIAS DB X REE R Jr AT R . TARRE . 4%
TP EICL R R R A o R AT BB B, o T iR
PRI IR FEA L B A 5 4 — R VUM i T ELA A
FAF BB Py 2 2 B3 A AN BRI 14 55 ) Y 52
Wi AR 17 of 2R 8 A VR A 3, Lk T AR — 25 T
REBRRT5VEA TP EDE SRS 25 B ER e 7 | il BT
P AR v RIS U E L A FH TR A2 /N S T 2 e
Sy REEI B AN TS SR BRI R ARy L R . 22
St B 7 B S5 R P A P8 IR 30 5 DM B BB AT 5
#1, Otsu [ 3 W BRI % W] LASE T RHR IO AR BE 341 B B 3
e > FIRME; Canny I Z AT 51 26 T B FRERAREUR
BEINGIN T AHRA XTI R R ISR A7 1E
IRKHI I AE, JEFEEAS . MER RAEE TR RE 5 3
R ARG - RILHIE FE N A L8522 2T I
S RAMER A o AL GERIBLES 22 S T A IS R B AL Bl
HUARR SIS A T8 5E B SO L TR PSR HEAT 1 25
B, fE—ERERE L T Al R AL B RO ROR, (R T
AL IR0 73 G5 AT W8 PR RS, TR 2TV 45 4% 5+
SO LA IZE Y A i AR RFAIE A 2 4% AR IO o

2.3 ET AN 75 5%

TN BAR LG M2 AR I AR T — Fh 237 1
MUAA LA AR T7 i o Sl R A b P O AL B 2 2L AR A
BAXITE AL, 7T LLIE BE B4R A R B AN AL A 0L, T
HIRAE — LE BRI RIS PR AL | B VLB A 2 55 N D AR M
BT, M T AR S N LEE MR 28 L AT R A
Jia AT EE AER A R TAE, KD T
WIS A ANfE S R H, TARRCRIR R T H TR LG 2
%2 . TANURSEHZ S kAT 7038, A T3 WT s
BRER A B AT PRI, Herb—Fha) OB I 9 = 4
iR 1 L TR L 2 LA B e T I AR SRR T H 0 BN
AL PR A X 1 2 AR r A X SRR 8 B0 A 19 o
3R b BLROR KB SRR B8 el ) A AR ER ) 17 L. 64T
R g PESZ M RIFAAR B B A IR, 75 2N = Hh B Hh =
GRS R & PR — SR REGEAEA R (K
(A Bk T R s L 22 AR O, ANA T 2848 B sl kUl i —
bk o xR IR R AR B, A i T R GRS I VA T DLE
iz FHRAMUCRE AAATR B AL RIS I, (L B8 JRE A7 £ S WL ARG 0 22
WEH BT A TG SKIE AT A R, X T R
Yo A SE M R MR . A A LS ]
AR, KESARMT A AN 2025 7 HEUCES & P, AR 1)
B R T AT P AU -

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



HR TR G55 PE - 2026 8% 43
Avrchitecture Engineering and Management.2026, 8(4)

@" VISER

B BRGNS ET

R Sk REE  [RWcE|]  rE R IR
ATHHE | WEONERA TANE | 005~0imm | M6 | RiEHE. WARAIE | 0. 5k Eﬁﬂ§%¢ﬁﬁ
WELRGRIG | OBEHOCSURE S | 00amm | WG | BUREDE. WHOIE | GOEEERE | AR
BGLTE | CRPEGRESAT | 00smm | | AL, 7R | BOUREEOK BRI K
PRI AERIR KBRS | 00amm | @ | BCFAIEE | AHERIHOBER | e
Wl | eswesmgamsmmin|  ootmm | B | AscRRE. WECR| SRR M. mERR
EARN | erpeRsenn [oo~oosmm | | maems, A 00 R i s

2.4 REWGM T EBIXTEL 534

R LA T ERRGE NN BOR M T ZHOARES 1 K
BT ISR L, 6 PRIIN A (1 BV R T 2 e, W] LAIE
#]0.02mm, (HAZERSEPRE MR & 52 BIHRAE N GHAR
TRV HIE BUASOR o 22T I8 2 >0 FOAS DN 7 A2 RS FE A
DR JE LA PR, T HL e R S0t g AR S5 A, A
i EN B THRFIE . A E T IR i, TE AHUINIAR
JE 2 YL AR (K 34 fme WIS, AT AR AR AR AR IR 1) 2 PN
SIS K IR L SN R BE ARG o (ELR IR L 27 2] Bk
AR R R T I R A B B AN, 75 2 — NG &
TG IR ST T 37 5 UL A S AN R 5 R I 3REE LA
(R TEEAR (0 28 4 S T o O 508 1 O AR 2 AL I R 2l

3 N RRETEITE S A

3.1 REETWENEFIESITFN R

SRR B Pt R B I BOARR S SRR AR R . WETT
% Ny, REETE RO AR AR I S SR EL R BE, A
SR TE 1) AN S I 100 7 R i R SR A 9 P ) o B e
RN (2R 4% 55 L RO BB R, Sl e sl i o, TR 3eG%
WG H WA R B S B RINAEAE, B LU 52 4t
— PRI A 2 5T U CRALE RGN ) — BSCEAR 35 AR
(ABRMRBFRP TS ML, ZREE%E 5 L 0.05mm fr[h]
B AT Rl 5 S 20, ANTR) 240 95 P DX [ AR OS82 K411 7 Fi Bt
ANFL ATTEZIE T AFREACRES P2 45 2R o Br 12480 58
FEBUE RN ZHMNE BZiE R BL R JUASJ5 T = 0K 98 R oR
1 LA R A ™ EE AL T RO RESRE , SR PP IR v ) S
RERz— . SME YRR R PR R4 T RIEIT RN,
W LS AL I 8% s T8 REAR S R HUE — I AR R
3, B REME I 1L AN R H 02 1) 05 P 75 45 SRR R AL AR 4 58
JE AR, T A0 55 T A R S R, IR A
JHY U e R 5 5% 6 PR R A AN K, S A1 R PR T P 30 31
GG, DT I SE AR I AT BB T A, e 2

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

BFHEIATINE . 4eBZEA

3.2 BETEEMESE

55 ¥4 4% T B AGH I B 3 A 56t Ll vk REB% A
Bk KGR TS XL RIG R ERER TN E S
Pt 58 BE 2R 2 035 W B AT S LU LR, (T8 47 ki
H, HEREESMKRA 0.1mm EAFH, 1 E M E
118 LA iR . 4% TR VA IE SO A5 H0K T 40 1%
1% 2% AR TC 2% P R 200 5 FORIEAT WL, T DA Y E
0.02mm 2% A28 54 58 FEAE , & i i A F AR W & 2 —,
{HIRTEAS I B R e B Sk ik T2 B R GE 1 A B DAL
FYATIME TAE AN R EE T T 5 4R I i 1) 3%
LWL, FEZLEETH I P IR [ 4 B A R AR R,
B R A AR A U LA S o H BN AR S R AU AR e (E
ST R I, iRz SR R AT, &R FAMa K
L, SRR AT Lok BN H R, AT DR A I 3
TP AT . ARG R I A R R ) L, H
S B SO, AN RE S R A R 5 e AR A,
5.

3.3 ETEGAIBMNEEITESE

BT G A BT 1 2L 48 B8 FE A I (¥ 77 V& H AT A 7T
J7 Az, AR R o R 43 E13 B R S T
I HG R AR I R St SRR . PRI R Bk,
Xt BT SR A B F) P BEAT 21 1E AR AR i R, 5 45 M 2R THi
A E o KN AR R EE - ML S ECR MR &R
FTRR IR S5, FHBIE 2 B B TR 2 A8 X
SEVERAKE RIS HE; &5, BRSO
NFENR, WA IRLTT MR SR R UE . IR, IRFE )
AR R J B AT AR JEE 2 o M O I A N - 3 B v )
Tl . B E ML REG U-NET 254401 LLR N 58 i
REUEZACI S BRI SS, A HEA EA th —Fh R
B 9 T 7 ) SE AL 77 R B SRR R 30 1 AR 2 R 4 i

1



@" VISER

AR TR S4B - 2026 558% 5541
Architecture Engineering and Management.2026, 8(4)

TELRI T3 1R WTID 58 FORT 22 B2 T B2 RS 23 e s HEAT R
TR o HeAh, XCH SEAHL G = 4 @A VEFR P & TR AL
IRV RV RE O % B SR P 52 2R G 1) 25 [ T LT S5 44 BE B R
FIREEMIK L TEREIEA RE =N BHR AR . SO
f A TAUN TR DL AR R 3D EA SRS,
b2 T A R AL S R 2 B SR ) SR A T I T
3o BRJE R T4 558 OB sl 0 I ) 2R 9 P P Ty
3o FESEERIH AN 2 T ARG HIER .

3.4 WHERBESIRED

SRR B FLVT A R A HER P 32 2R 22 07 Th 50, %
ZTEIRH EGIBOIRE . Fka B DL R P ol 2 .
e EHEIRBGL R T A A AR 22 E 20 R LR —2BA
FANUAS B BOAR 3R H0A BRAG A8 xR 3R 40 1 98 FE AL 1Y
wZe (L A 0.1mmME MBI, BEMEER ZE 3R
ZEWhAE 0.1mm TEREIR 2, RBKIIAR A 1 gL 4%
AR RITEALS ; =B A SR KRR 5 15 R 18] )
ZE/ANH I, AT T )RR % . RSB B, A
[ AP 5 ACHORS B R A AR K 22 5 o SR A AR 3R AR
PERRE 771200 F-CNN B EE AT U1 H RE 514 21 96% LA L
AR Y 0.01mm 258 o AR AP kit F AR ZR

PERNATT FERRAFRE S L R BE SRR T 2 IR X R &R

THER T AIMLEE K AT SR IR 22 W B A e
bR RE R 22 RS B AR B L Bl h, BRAEY)
UG R] — AT, 5 AE—A il b, W &
MUEEALIO O, AT 5B RGEIIRZE o 0 HIE A
FHPEE R 2 RS0 23 R B 45 R L I — e R 22, R
A LR RS T R AR S BRI 2 T 1) B LR TIN5 1
S5 Rt R AR IR TE I — RSB, 15 Ak
LA 3.4% M) FR%E . AREEIK B i A VEAHRS f
AT SRHER LT 36 0t 1 H 70 2 AL B ML L St A7 47

12

ST bR E A2 TR A R B 27 20 43 B 505 DL BN 22 40
BRIGHARSE.

4 L57E

O BEMTREIT RLRI K T B T 2 PRI ATy B 45 4 22 4
P18 X B 5 AR ) R S 0 T R B AR 1 B P R AT T
RGN LA, XA R T BT T BUiAT 1 45 . X
T F B 5, AL G0 F LA B AT = BB fa s R AL
R UL TARRCRAR SR G R, TR BE 2% 2] R B e A A U 77
I SEI T — Ak 10 ok v 2 T 2R DU, 2k 5 v
EHES SRR T EEVERIT B SRR
YR S R S S AR A A R R AT DAk R 2T BE TG
A R R R AR 9 B, AR R 2 T LA AR
0.01mm 2l N, SEAFFE TREIE R ilbR e 25K .
H A R0 5T A7 AE A — S A5 g e (1 ) 8 3 B R X 2
P Bl NS < 2=V Rl N Rl R NGBS o S YL AV WS E 2
TR IS 2R 5 A 355 0] o 4 J5 ] DL R G JUAN 7
TRIWETT: $5 TP O 2 R R SRR T & 5
B YORSAE R A IR N R 2 B e R A R A A
HE, HEE A BRI R R AR I H R B el . ArdEfl. T
k.

(&% 3R]

[ ER A RREERERTEG AR EEH
5,2024(30):147-149.
RlaszE. ABEMFREHRERE S T K] K& H
5,2023(08):153-155.
Bl % ERE EMEEXTREAX ZLEHHFEEN
HEE K TR T RN £ [J]. 20 1 7, 2024(29):154-157.
EHEAN: KEE (1993—), BV FHRILRE AF¥ LA
ITRE, PRTIRE, ARRTHEBAFAK I LA
AR E .

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



