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Prevention and Treatment of Concrete Cracks in Highway Bridges

LIU Wenzhong
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Abstract: This article discusses how to effectively prevent and handle concrete cracks from four perspectives: The causes,
classification, characteristics, prevention measures, and treatment methods of concrete cracks in highway bridges. Firstly, the
formation of concrete cracks mainly stems from factors such as vehicle loads, temperature changes, moisture effects, material defects,
and improper construction. Secondly, the classification of concrete cracks can be divided according to their width and shape, and has a
significant impact on bridge structure and traffic safety. In order to effectively prevent and control concrete cracks, various measures
need to be taken. During the design phase, methods such as optimizing the structure and using high-performance materials can be used
to reduce the incidence of cracks. During the construction stage, it is necessary to strengthen construction quality management and pay
attention to concrete maintenance to prevent cracks caused by improper construction. During the maintenance phase, existing cracks
should be promptly treated to avoid expansion and deepening. Strengthening and repairing measures and technological innovation and
application are effective treatment methods for concrete cracks that have already formed. Therefore, understanding the causes and
characteristics of concrete cracks and adopting corresponding prevention and treatment measures can ensure the safety and service life
of highway bridge structures, and reduce the safety hazards and economic losses caused by cracks.

Keywords: highway and bridge; concrete cracks; prevention and treatment

515 o TRBET IR RELBOR, 2iREE 2B i 52
On MR AT Ry B it 1t S AL 11 A R 2y, AE IR I, BRI, SOEFR, iR EEd T8 2RI
Mo R 2 R R o ORI, G I (] SIS, e A EARR RS o XA AR 2 S BUR BT
TRIAZ 3832 4 ) AN W A JE » AR At T i 7 H 2 ™ U ) LERNFRIO N TR, TSI A ZREEIN ™ E . BEAh, Wik
Podlo Horb, IRELREGEMTE Y TR, R REM A B EES 2K, SRR, KR TR

R SEE R R B —. FORZACAIRCR, WX ERIBE - 2 i R EL B
1 RBRLRERRMRE 1 RRLAWKERSHEE
R S B BRI R — . fEil S —— P —

L £ R R SR KK R (1/0)

BRSSO TR, R Rk - S e P, o

RIES, TICRER A, 2l 4, e —

BRI, LR A A W ERL o

AR, W ORI, SO, KDL PR L L

e, ZERROREEIAT U 2 ARG 2R 2 B RE RS 52, ERARR L 0.8%10°

AT e T 3L FO AN S5 1, W5 (R R AR 0. 7107

Copyright © 2023 by authors and Viser Technology Pte. Ltd. 93



@" VISER

TR - 2023 564 G31
Engineering Construction.2023, 6(3)

TREE R — P 2 FLARL, R L kI — e
(R0 BRI S gl 2 B2 I VR - P R R AR e, 8T S B
HEMTE R R R RTEREA 12T, TR AR K IR 2
GRS UK, AT 5T AK, o2 in e 2444 1)
TEHG. 3ot NS gL A AR TE S VT 2 /MR FLER ANk
Fa, IX e L BRI RE BT DAL K 20 i3 TR B IR, 247K 5>
TEIREE T R, BT B R T4 N 1y, 12
TREE AR ) — AN EER A

TRAE L A LB 2 5 BOR BE R 2% TE R ) B 2
JRIR 2 — o fEIREE AP RE Tl AR, Al fe s R
BHIR AN A% B TR T30 R AN 38 5 55 n) i, 3K 4 i) S
S PEOREE L WA S ST BREE RIS . IR
RS2 AT BT, 33K e 2V R 55 a5k 2 ORI B TR
oy, S EUREE- AN K.

TR it T R P AR 2 R, QYR SRS
B5) IR LRI B R IR A, XL ] A
SEURE RN A Blan, an IR R A 1S 2
AT, Bl S EER I T EAF RN, 5] iR E
KM@, 5o, MHFIRE LNEAAYS, me Tk
TR T N BN SFAT AT 5] AT VR v - 2R A R T A

2 SRR HEN LIS

2.1 RBREREN S

TR e — P LA RL, FH T 81 & Fh LR
P, QORGSR KR LRSS, SR, [l I A R4
B RSN FR B m, TR RS TT R H B2 4R, X5
S 25 A6 1) R P R FH 7 iy o FE AT VR L 5 R 4
BER, T8 T R AR/ R S, DB T IE
WIS T FNGEY . $ IR EE 58 FE AN, TR - 244% T DL
IINTRGE. BANRGE. TSR GE TR,

e, RAETEREE/ANT 0. lnm, 34T N BELE BB
WA, AxHREE LA RS, BnRsE.
ZALETE AT 0. Inm~0. 2mm 2 [7], FE4E N RELERs E 461
TNARERE, ol fd R B R YR . e A Ak
BELE 0. 2mm~1mm 2 [7], PJCAPYHRARZER], X VR 125
RSB TR 22 A e = A — TE IS . K 58% . 6% 5 i
BF tmm, WGBSR LR, X VR A 4 AL I e e PR A
AP E R, T RN s A

IR REEIV S AN, TR REETT U7y LT R 4R

PARZREGE . IR TERGEMBE R R AR DY PR . LRI AR 4R
W& — R HLAR B L A 1K 228 4% , AR /2 th TR N AR
RIS B T 7 2 R IR SRS ST AR 2 A P 2R
I RE A R T TR 52 21 A0 04 00 R M B TR N
AFAE BRI P A 1 PR 28 5% : BT BRI R 4%,
] HE A H VR B 52 B A BN g 1 5 M B A AR R e
P RB AR T 7 A 1Y o B IR S GE : SR Rl EE P 2
48, A IREE AR S BRI SRR, B =6

94

BRI A%,

2.2 RETRENRFS

2R TR RS RN S S, AT UARIEAS A
(1953 H 1L HEAT oy T AR

Wb TR A A WM, RS BEE R
(B AR BB K, G SRAS S AT R gk dr, Sxxdah
AP RG R 2 A M 7 AR A R IR R

EASE N A AN e S TRa o T et A v -y
SRR, M HZ R R EERNER, Flanmd. &
FE KAy PARMBREG . i LA M2 R R R T e T 20RE
GER IS4 .

MELMER . 5T e 4RI R 2L 4%, 1B RYEd e S
K, Ta BRI E TR AR AT ZRNE, 502
S 8 A PR A 5 i R 22 A 1

2.3 MR

FEAR AR AR T - 4% AT AE = PRI R 254 B R 3 e
188 FE e LUK 52 2R 47 AR 0T 5, AT S 10 7 2 456
FF o

W0 55 45475 L% 2 AT R 45 M (R 55 543, o
A EARREIR, AT S MR 2 1) 22 A 1

B AATT R P e o 1 - R AP 2 S BUR R S5 M AR T
FRIBI RS, WTTT FEARATR 22 1) e s T R 22 A ek o

WINLES AR X IR ORI 544, 75 ZER RN
AL RIS ST A Tt , 1 2 B I R 447 (1 AR FOHE P

25 LT, VRN R R 2R 2R, AR
AR, IR, KR, PRI, i TAS 5 K,
TR AR TE AR/ IMB A AR o TR 2487 /R 2
SRR EE A T 2R e AP R ORI, PR S5 R IR 7K
BHE IR EME, BEIIR ST A AR, [RIINT 25
ZERRRAT R BRI 224k . R, R T ORI R e e Fe e
A IBAITL , oI 8L 44 AME . T A 6200
RRREEAL, IEREAE R A AR AT B R ANE

3 SRR ZERIRGIATE IR

TR AR 1) BT ROz M BT BT 4R, SR A& 1
Vit 7 ERE I, T LA s > A e A AR R

B SE B FEARR B, N AZARE SEBR
T GURVE R, SR A IS5 TT, R45H (1 B A
AT, Wb . BIERMRRER:: EIRE
e & A Tk R h, RZOE B A& ARG & e g, 42
VR T I AE AN P2, Bk SR L2 AR =4 . SR B
Z e EMRREE TR, TR P I,
VB MgaE . RN A . BN BN, R
IR PR A

TR SREE (1) B I6 T A i LR Bl AT, SREUEE
(it T A AN 773, R DA R ek > 2L4% (1 = LE R T
P e Tl RE : AR e T fE v, Rz g il K K L

Copyright © 2023 by authors and Viser Technology Pte. Ltd.



TR - 2023 564 531
Engineering Construction.2023, 6(3)

@'* VISER

ORUETR G 825 STV 8 S, 8 S TR e PN 8 0 2 T A
REE . ST EIRBE LIRS, R
HUE B IR I, PRAEVRAE - 1 78 70 e R AN BE AL, 8
TRBE R TR RE . I HIR AR FETREE L 1t
TARGR I RE R, SO R R AR, T Gt B i e B
T, GRS A AR

TR REEH e /& R IR L e, RIEIE 1
TR A9, W] ASEA AR R R AR A 7 i s /b2
GER AR R o TE IR A AN ZES : FEMF RS K B T
FErp, %G I TR B AR, S A BRI A BE VR o+
LA , DRUEATF RS 1R 22 S MR E » N5 TR 47 i 2
FEIREE LR IR, ROZNGRIR B, REHREE L
R PRI A V7, JBE S A T A AR, SR B 1)
I Z i (GBI KRR fEIRBELRIFRP I RE S, AT LA
IR KRR}, PRI TR - 2R 00T 98/ 7K 23 B AR A5 3
o G TR R T RS K

SR BRGEMIBRRAI , 75 ZERHURH L AR 2] 22
R, REWFRE IR 2 MAEE . P INE . 7T AR
TR 2GRN N4 A, 18 SRR B - A AR B RE I AL R
A, PR/ TREE L RLEI YRR R . TAFREERT: T LATETR
Bt R AR T R IR, (RGP DT B 4 ek
TREE R AR o BRI B R W] LUK Bt
TR AT, KRR, I
/IR T A I 1 FL R ATE K

B FHEBOR AW R , TR e+ 2R EE DA 1
ARAAEAN KT QUHAT S o BT R AR S s AT AR 7 2
FOBE e PR REIREE L ZPYEIREE L . DO AT AR SRR
5, SR e L T A PEAN SRR BE o B RE LR O N -
DR REALEOR, i lds . BlERIER S Hr i
R, SEIN ISR ARE T AT MR AE, R BN AL BE ]
Lo NSRBI FEANERER S AZ N 5 R ot + SR Ia R I T
FORZR , AW BRI AR ROR, JItfr e 4 1
AR E PRI

gLk, REELREEMPA T MBI BOT G,
RIUREA (A4 R E BEAN S5 K BE T, e T B o B 4
AT T2, R4 BUE N9 s BRI AE ZEAN
B REEAN GG o IR, R RN E S 106, el
AN SATEAER . RIE RS, IR R RE
Mzt Hoh, AR, HrpaE i B A
REAL TR 45 FH th AT LA R die v VR g (1 USRI RE A 22
i, SEHLREE L RAEDIA IR AR BEAL . £3A KX
iR, T LA RTINS R R AR IR R AR AN R
TORIF RS H 1) 22 A IR E

4 RETHERNIES A

TRt - 2R 4% YRk - R v R DL IR SR 0 A, G SRAN
SRR, g0 G R B 22 A ARG E 7 AR OR R R o TRt
T ERGEI AT R AR R I A . B ARER L kA

Copyright © 2023 by authors and Viser Technology Pte. Ltd.

B, AhsmACHE YR E PSS, T IECRIZE 4.

4.1 RELIEFE

T AL PR 7 10 A2 B0 VRS it o 2R 2 Y — i i B 8
AbRET5 R, AT RLRI SR TR RS2 P R AR AL, [R] IE W] DA
SR R EPEGE . B LR AL VA B AR A
wEl. B, .

b W TR RIREEE, AT LIRS 7 303t
AT REHR L SERMT AT DL T 5 TR e AR AR RE, b
REMEAPEIEE, B 5 I8 T] LLEEAT Bt 3T 0 4 Ab B

QIH: TR FERGR RO EE, T LICR A el ) 7 2k
ATRCEE . AT DU i BRI - R w2 A AR
ElNCIENCIR S S TR R SC T IR SR

JEE s« 0 TR o 3 T A RS RS B AP HR A f)
A DUR B 075 QAT A0 B . BESG RT LA T R BRI
AR FITIRE , [ AT DA e Y okt T PR I it P AP

Bag: W TIREELRMEAE. BRG],
AT DL 7 2 177 32 AT A B 287 i A R T DA 25 A
FIRAORL, ngert . itk WESE, AT MER RE L
FETHIR 1), 30 AT DA e VR ok Py S A RS FH 77

LU= 8 WL i A BE P R 2 THLR, Ve 2.

R2 RELEARE

THLR &k i
T AR R RN TR (AT,
AR T R R

) e T PR R 1 b R e T, RPN

WAL W TSRS R, MR R R, SR
N
RPN | M B e P R R T, R BRAAERE
Hl R, TERCTH S e RER I
- ﬁ?%%ﬂﬁiﬁﬁyi%%$\Mﬁﬂ%ﬁ,@%ﬁ
AT JR Ak 2
- U T i [N TR b e w5 . 4

B G SR I TEBIRN RAE, BEREEEHEN .

4.2 FEBELIEFE

BB AL BT 58 — P R - R B AT B AR
AR ERTT I, BAERT IR ZREE YT TR AR AL o WESR ST — b
RESRBHE N TR e L RS h AL BT OB T LU R &
Vo PR RESE AR R NSRBI REGE I AL,
T F— bl ] 52 (RS

PATR 28 W ERH A BE R R 2 TR, R 3.

x3 INERER

THLEAATR TEH

TR B (EZREE LA5AL, DME T IO E R
LR TS R IR AR, SFURMRSE,

MRS |H T IRShESERRE, DU IR IR R A

FIHR F T B R RS T IR S iR i T 5

TR | T EREREOK, DURFEAN/N R BE T REE

95




@" VISER

TR - 2023 564 G31
Engineering Construction.2023, 6(3)

4.3 RIS E

U Kb 3 T v S S e AR VR B R R I — E AL
JoR Bt 1 — 52 B EE T B, SR VR B A S
N2 2 ek /> R 48 7= A Bl AE SR R4 R IR L I

TIN50 s BRI 7R FR TE VR RE L IR I — 2 1
T2, BT U TR L A OB, T I B b 2
G BUCE IR LAY R H . B ATH LI A2 A A
L.

(D WERREIAMEL: R IMEE M LS TR
T8 R PR A 8 T SR LT FRIT () IS B AR (R TS RE RS AE
TEAE T I A A LR, B v TR T 1 B S R N A

M SR8 7 A BRI 2 o H PH AORERR ER SRR AT R R Y

TERR 545

(2) BGUEFR: I AT DL AR VR At - K PR AR [R]
FAOTETREE s TR B - A B ) 2 B 3, B vt R g - ) S 2
AN AN, AT SE LB (17 AR AN o 8 RO 28 7514
PRI R SRIG IR RIS 5155

(3) FLEGH: LRGSR ARAEIRE L AN —Fh g

96

g 0 Ve g - L% P LR RN R I L o LR TRI W DAAE VR vk
T R N S A AR B L 1 R R 1 4 B A
w1, T LA (= AR R o 5 T I BRI A M T
B PiReH. HEREMPIRFE.

5 4518

TR - LB 1T RS AN o] TR 11, (R BRATT AT DR U
IR N AE LR LS )t B o SR X VR % T A T Jl A IR PR
NSRS, FRATAT DA A1, 1 ARkt 288 s At
SEMIRIAT 205G, DT S P b 2 7 R e R A B 5 v

(&% k]

(X% ABVRRE L HENKE RGBT K] F
E A B FR, 2009, 22(2) : 36-41.
(21 BA=, Tk X 5. Rk - G5 A S48 Ak B R TR B 48 7 (] .
M AFFHR (B AR FH),2007,35(3):329-333
(3] FEAR B, BT 4. W BE + B A B B B A BB 6 [J]. 22
A, 2005, 21 (9) : 38-40.
EE A A (1972.4-), Fredlk: ABTHE, 4
BURLER . 37 38 L 37 FE S 4 IR A

Copyright © 2023 by authors and Viser Technology Pte. Ltd.



