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Research on the Causes and Prevention of Cracks in Highway and Bridge Design and
Construction in the New Era
Liang Sun  Jinhui Zhang
Chifeng Zhongjiao Highway Survey and Design Co., Ltd.
[Abstract] As a key component of transportation infrastructure, the safety and durability of highway bridges are
of vital importance. However, cracks frequently threaten the normal service of bridges. This paper discusses the
hazards, causes, and prevention of cracks in highway and bridge design and construction in the new era. Cracks
affect structural strength, durability, and appearance. Their causes include inaccurate design, poor material
quality, improper construction practices, and environmental factors. Preventive measures include optimizing
design through accurate structural calculations, reasonable structural detailing, and seismic design; strictly
controlling material quality; standardizing construction operations to ensure proper concrete placement,
vibration, curing, and construction processes; and adopting environmental countermeasures, such as controlling
temperature and humidity and treating foundations, to reduce crack formation and ensure bridge safety.

[Key words] new era; highway and bridge design; construction; causes of cracks; prevention

P/ o RN RN ) 73 AR, B G5 R AT 3 T R S

FE I A I R A R I 5 T, A BRI R A 2
A2 R AL BN, it S LR R EE KRB e
BE R IR, ZEAENE MGG K rh B DL 5, AN LS
2R R SRR KB 77, I PR AR A 1 5 S MM, L &2 AT %
Hho ASCRNEINT T AR B 5 i T =4 1R,
FEBCE MORE i T RS SE 2 5N R, HA X e 7
PACBE T PEARACTERRL T B RS 3R A SR A5 R ot
It S5 T SR o

1 MR ABHRRIT SR IHRENREE

(1) R MR 25 Ky iR P R AR B A ) o 8% L 2 EL B M 59 W S 45
AT ST, TR 5 38 1A 5 A AR T R SR S AR A AN 8, 7 B
GERIWIEL o SRR FEAN 2, 75 AR SRR BN, N g 73 A I L 2,
JEAS L) ST BRI LS 73 A AT, #5873 X3S v, HAt DX M /g

Dy RO TEAN AT, 7 FE MR R AR B RE ) o 4 B I 5
REARSZ AR INS, 45K T RE R AR, 45 MR 22 4 is B i R K
JH, ELEATRE S| A N AZ I  (2) BERE M A, R
B2k T3 AR AR At F S N TR A S 1 AR,
RN G, 2 DA S5 R . AN A S AR AR,
SO0 R P A B, SEURBELITR . . FN, A F
Yook o e A VR B AL, AR VR R Rk AR IS, ) 55 0 0
PRI E R o BB 5N 555 65 T N VR ek B A P BE A BT, 4544
TS A DK T o, 8 A P A ot 2 B 2 4 R, 38900 )i 0 4 47
MBEE WA (3) MMM RLUAME T WIM EF, R
BEDUIR T M B AR T A A AN S B, ™ S A A A A 5
o fEAE I DhRETT I, 4% T] RE T BRI AN T8, ZEAT BN &
PR B, BEARAT 7R RGP . TESEAMIX, R Ak R 7K o 45 UK

118 Copyright @© This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Building Development

MR
oL s UeNA 1.062025 F
YEHA: WI|TE USSN): 2425-0082 / (HEFIE): 860GLO06

JARRRZAK, 2 48/ A3 Ik, BE— 2D IR R AR K, R bk
RIERAEH .

2 AR RIS T R REMRE ST

2. 1BHBRIER

R GHITHEAER o BN B X MFR S 2 I W iR,
THERER 5 SRR O 2 K, AL LM ER 7SI FJ 4 o, k1T
Sl EE, Gk IR, W RE R A, i EN R
BREA MR, SO0 L S HIUE AER, # e SRS
R EGEPRRZ G OUAT, 35 SN S BT, AR, —
RGBT A AL MR RGBT 48 AR EORFE R . i
5%, UIFRLEREA G, R SEREUTRER, S50 H i
AN, e A KLy, 51k EEE . IREEL R Z R RS
B, o, SRR K G SR B AR, IIIE A o,
A 57 B kB 22 A VR L, S BOT R i R 2 AR
RIS N UG 22 38K, SRR - AR 2R . = RPUR B A
o AEMR 22 R X3, WP RPUR BT AN TE 7y, MR AR, 4544
P R SN AL IR Y = PR (S Pl BTy G oV G SN A
N2 3, 28 g L YR R - U B S LI, 2 T Bk e T
R, P E N L SR SRR, Fma g e e M AE AT D RE -

2. 2M B

S AR R TR A R B A, KR
KT HRGURNERE . FIREELAC A S, KKK, 2
TREE U, B 2 e AR . A, AR R A &
Ve B i, 2 M) 99 R R ORI A E, B OSSR B T RE
P o A B BRI R 225 ma R kL2 5o, & e sid s BRI
TREE - SN RIS 1, fen s iR . 5 RN . N
WX MR TEREN N Rt . E IR A 2 FIEE,
BB S R A A et il 5 SR, 2 B AR A 55 TR e 1 [R] A
BEN" . BENAR MG Z I, FERAER T, ik
FRALINE R, 24 8 gk o YR e - AN (R AR B RE I, B 5
REEE . =AM R R . BRI AN Ah, AR T
RN TN A5 B R SRESEHAUADRL, 35 TR ANAAR, [FIFE
SR R A BEARTERE . X LEADRHENF R S5 hlE 3

B PRES R E S HEEH, REAGK S SRSWZIIRE,

MNP~ AR 4%, s R e 4 5 R R AT .

2. 30t TR &

(1) R RS PR S  TR B R, B FUNF A A3
WHR PP, TREE LN S IR BT . R SR
B E MRS AR, BT E s B /KR 2 8, 1K
L RO B DR VR L S M R AR T, 3 I R 1 A XU o RIS AN 2
SERIFE G R, B2 iR e T PN A7 70 25 BRI 8 BRI, PR{RVR
W R S S, AR AR IR R G SR, (2) Wk
T IR I IR T, TR LR T K el R AR, ST 46
FPOTIEAR Y, RS m O RPREAR, el
VR EE T R K A HOR . K I R UK 2 5] kTR EE LT 4R,
BEMT P2 T 4R 4%, MR R AR R, 3) T TEAY. £

PRt A, TR 5k fr T 2R A, 238l i e id kel
S5 SZ SIS TR 0 R K 2 M 55 G5 i B RE 70, 2 1A
MBS X I F14eHh, Gy rm A 548% . BRI 7, TR+ 45
FAARTE 3 B 5 98 FE R 2 AT %, 8 M HRBEE ), s B 8ge s
HIL.

2. AR &

— SRR AR TR B KA AR, IR SURRT, M
AR SR AR R ). — B R 7 R B Db R
PBEAF 2= AE B E BRI TR E B E X, B
BB TR, G540 R E 24 KA A T2, 15 4% th AR 5 9 4
B, IR A e B O . TR IR AR . VB BT
GRS B B TR B R R K A
PURZE R, WS RTAETR AT, TP~ T4i5e4%; e
IR p, TR I (A8 A2 KR I, N S 2 2 BRI,
SR FEE BRI, i 2R S TR B A FH T s 5 7= A 544, S A 22 (9 it
AME® s ZRMIER ST . I AN STV BRI, #F%
S 7 A BINRE 9 o 25 I H TR 2t A 2, AR RS r AR R e
ZERR, s MR T R Y, T M RS R SR, I
TNRE Ik ] e I G5 A 7k R ), S EUEEITT 2L, P2 B S A R
B 22 A VAN IE B A .

3 FERABHRZITSEIPRENTRERE

3. M Tt

() FEWAERITHE . BRI A SR ITE, S
SR R TTREE 2 F1 5307 o BARAIE T AR B MR v 5, AT R %
At A A AN 000, AR R mr 8 AUAar 2 R A 28k 55 [
BRI O IR, A RIS TR 400k S 0 S 4, 5 [
TR 22 5 S M R e AL B g B b, MRSk b R ZE B4 7= A
M. Q) FEMERE. KRIEFRIEH IR S &4, B
R B ARAE. VIRAES NG, X EiE R ST IR AL
FERI RS [ B, G RAR Y 2 B = AR KR . Ak,
bR R L R R R, i 5 [N v, R 2 B SR
TR, A58 ST RECRIE AN 5 R+ R TR &, onss
FREARYE . (3) INBRPLB R o 7 hE F R PR TS B R IT R A
PHR R, A ENPUR SR, R EA RS, IR
I S PRSI, BB P 2855, S TR 2R MERE, (HAfF 2
TEHLFR AR F T B ORI e 4, D REE T A

3. 2P SR L

— IR B A ] TR O A A TR T A B R,
Mrge TRETE R, PhiEiE i i 7K Ve Sl & 231 B R R BE DA K 1A 24
FIAMINGR . B PR K L, 7 350/ b TR s, IR sk 7
AR o [FIEF, KoV BE T JEA R T AT A R, X KR R
FE. et BRIRAE. SRR, MR R — R,
BAEFTA R B RE & M bR 225K, SR B+ BT iR A X s
TRbR . AN T R . I T A A (A A, T4 A 5
B I A0S S R AR AT A TR 56, T ORAN 55 14 R 1
MR ITR I H, R D TEE, AAFEES .

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 119



Building Development

MR
oL s UeNA 1.062025 F
YEHA: WI|TE USSN): 2425-0082 / (HEFIE): 860GLO06

VS SR ERE, DAL RIE AN 5 S R 2 B R RI A O,
i —F PR TAE, LA ZRE, #RF 4 IA RS LW
AR P A Y . R IR R R R TR
i R SRR AR, [RIRE AR A AR v AT A A
5500, MRS . RS ZIERe TR AR, #ZE — A%,
RERBREFERITER, WFREHWEBERIES L8
52 SEA

3. 3PV T3k

B, TEIRE TR S RIIRAE L, LA E Rl BB
BRI T & o BHH M HL A 1 BaFUUT LA R B T, KA — HopesR
W75 AP, BT N 5 I 2 BT,
IX 2 7 R B R VR L SR A IR R I, N R SR N AR R B
S FI, ZORE OPRIEIE BRI 3%, IR A A iR 7,
DAL AR R - e RIS s, R IR P AR A2 7R 45 B A
W 3 JRR T, G5 8 5 2% S M 1 RS B8 R T, 1T PR 4
AERITTRE MR SR R R IR A B OCE T BEARAL X VR
TP AR AR RS, ARYE A R B 564, I A & MFRY 7
%, B HANRIRY . BURFRY . EFRY RS, TR
PEFRP IR IR RS, AR VR I R T A AR AR IR X R K
KA B I A FE TR L P R AR T A R, T 51 R T 4
F4E, T R IF BT R ROk D SRR SR R . B =, AR
B L L2771, 5 AR TN 75K R 120 AR B b 20 7™ A
T S VR G SV i 1l | A Be o NS i Nus BN SN E A S U N
KIS0, PRIEMFR 2 S & B, AN, BA T HEBAR IR i A
V], D025 R VR - A5 ) T 1) R 06 1) 58 B S5 FEEA T AR A, B 1A
I BARKAE LR SZ A G BT 3K, 5805 Sy e = 4,
ISR B0 T S 24

3. 4K HUH B S0 e

(L) I 3 o i 6 e o v T, A PRI VR NI
ALK VR L R A BRI B LT B, VA KB KBRS A 7K
S, [ B 4 AL PEAN, 388 S B Y ELA R AL R AR o IR IR i
T, DUV R R A, X DR A J  VR e b % i 7 26 ORI A
IR . MRS, AT SR FHBRANZ B T, 7Rt T35 5 i RE A,
T BE AR & SRR P IE BRI TR SR, RS S R

JRRGRERE . (2) MRS . TRIR B it T, B iR
5 L3R T ORVR A i, B I WEK SR, 58 B VR LR T K, IR
FRHCRIE ;S o MR, K Ay R . R IR i T
T R ICHE K i, 8 I B HEK I SRR IS, BRARHL T KA,
TSR LK HRIRIE K, SR PR, dhim =R 4% (3)
AL FRHE . MR AT, X IR AT VAN B A, T
JRIEL o M A 7] HhL R 2% 2, 0k P A3 A B 7 ¥, Qi 55 Hh 3
AT SR AR, S B s AR e S 2 s AT SR A RS
v, I T AR S SEPE RIS AR ER s B TR PR A, BATE TN
R, B e B 2R 2R L2, S BRI S, WA 500
R 5o M 2 25 KA PR 52 T o

4 #5iE

ZF LTI, A BT R v 5 R (3 4 1) T g ) =
A T AME R AE R, AR AR R A, W KBt M
by il T AR Z T . BB PR AR 2
FIO A A DL BRI 25 I8 B % 445 i, T Sk 3 PRI e 4
PR . A 2T it FEH AR, A AR T A B
B E, RENFR A TAHIZE, NS EE L i & m
R JE B IR ST A

(5% 3CHf)

(11T A AR R  # T b 24 ik X T A 2101,
IE 4y 4 3 1 R,2024(35):96-98.

(214 MG A B Ak B 5 i T v 24 4% ik B R T % 24 L]
IF Hy 44 78 W R,2023(6):130—132.

(3] 2k A BEAF B %It 5 M T op B4 R /I BT #6001
183t ,2024,14(2):124-126.

[417% 45 A R 8 ik T 5 4 R B BT 07 4 16 2 A7 [J]. T
FH A H5,2018(4):165—166.

(515 A5 5528 B AR 2 i T v o 28 6 R TR B I 3 42 ().
B B (e 3£ %0),2024(15):51 =52,

EE BT

FRB(1980——), B ik, M EEALKA 8 R TA2T AR
Zre): IR

120 Copyright @© This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



