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Analysis of the Causes and Prevention of Cracks in Hydraulic Concrete Panels

REN Yuejuan, YU Liuhui, TANG Jiahong, DENG Chao, XIAO Yuxin
Yangtze Three Gorges Technology & Economy Development Co., Ltd., Beijing, 101100, China

Abstract: Hydraulic concrete panels are the main anti-seepage bodies in hydraulic engineering such as concrete face rockfill dams,
and panel cracking directly affects the safety and service life of the project. Therefore, this article summarizes the types and
characteristics of cracks in hydraulic concrete panels, analyzes the causes of cracks, mainly including material reasons, design reasons,
construction reasons, environmental factors, and load effects, and proposes corresponding preventive measures, such as improving
material performance, optimizing design, strengthening construction process management, and doing a good job in post maintenance;
At the same time, several common crack prevention methods were introduced in detail, including surface sealing method, grouting

reinforcement method, structural reinforcement method, and coating protection method.
Keywords: hydraulic concrete panel; cause of crack formation; temperature stress; crack prevention technology

515

H VR G T AROE A LR AT & P VS Bl TR S A
AR R, (R A SMIBIRE N o A IR R 2 1)
TRBELTI, 2R 7 22 SIS 46 2 Fh R 2 1
SO, FL E B TR IR LR R B B AN RN 2 4xis T
LR S o 0 e R L St TR e T AR A IREAT R BT AL, JL
A KR e T AR 2 A A FIRERE S AN TR 92 JEE (R 2R A7
T, 2% 17 L DR L Tt - THT AR A 10 22 4 R e S AT I B
L, XA AR A AR K BB TR RE 11 H 2 i
BT IRl BRREE R BRI, ™ BN IR I K
RINPRE AR 2 A . BRI, 7K VR T AR RS % A 1)
JRPBATVEAIERTY, DAUBON ELTBS RABAMERERIBE T, X
e KRR A TR P A iy S 22 AR ORISR

1 kR TR B EARSGE I R I

IR TR e T AR R AR I B AR DL R P ek P e
B BERT LA AR RS o AR okt AT oy iy 424
AT BREREE PR o frf SREREE T B2 T AMAr B U /)
NS % M E i s oA TR 5 QR BTV P NS b ey e 31
B AR ARG ZE SRR RS . T4 BT
AL EIVEWSA T R R N A S A OB B DR 2R
5255, AR SiRE A B BOVE A R A o
PRI TS . WREEIA B, IR BN S k%

36

A T4 2 It R TIPS Ai2ResE
PSHECA . RS I AL SO SIS F R 1]
A7l T HPREEANIEAT WIRAE . Tl TIPRREE 2R T K
Pt 72 AR A T4 B, FETREE LRGSR e B
A A=A s T AT HIERAE N2 T ORI SRR AR T 7K
R A R A A i AR VR L TR BN
ZJE BRI A B . AN RIS R AEIE H (R N7 E K TR
iR L, R 200 A O R, AEIR AR T S b
BEPE b N EAT SRR TR LRGSR LI 1,

©) EREE TS % ©)
@F@ELE

N ‘ (5
-~ mmEeE R

(RUR/HEAEIR)

,,,,,,,,,,,,,,,,,,, fmm e
'

QM gERE

(FimeA. Pialid) s

(R FiEes/
(ERmLt)

®

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



TRl THA - 2026 4% 45330
Engineering Construction Technology.2026,4(3)

@" VISER

2 R IRBREEIREREERE S
2.1 MRER

TRE T A By PR ) B A 2 T A PR RS AR A S A

TR ARG TS R B P AR B A AR g P S iR RS AR o, T b
ERECRAEC TR, AT B AR 22 KR 2, 7 A Rl B
73 FERLIL IR T-IR B LA BB R 58 AR A 0L At 2 3L
TELFE 4% o TRk - AL A2 TR gk - AN o) ) R Ak B A
RN I 2 p 8 P R B A 254 S 7K 9284 DL R 5
AT SRR ARG /N o T 4R TN AR RO, 7 iR
B FEEAT SRS A, TR SRR E, T H
ST HTHEUIN 5 SHIZ TG K S, ifie4i = & 100%,
15 KK 15%, 3 /N H K 60%, 6 /4~ H K 80%, —4FH 95%
) S b Eh IR L P R I W PR A R AN
SRR s, T CATRBE Lo — R AR, BT
(VLSO

2.2 ®itEE

T S ) T AR 45 1 5 M) 1 BRI AE 45 M 2 L T
PAS AR E b W R AR JE FEANGE, )2 PR BT W
B R A v RE s T GG T R R ECE N A B A Y, A
REPH 12254 1) R o A RFF 8 A DA 38 0 C A3 w40 1 T A 25 4%
PR, Sy AR TR S AT CAYS/IN R B US4 5 S 4 N )
[ B AR 20 ask K S T 1 /K AS 24 o SR 5 T A 2% ik Ak
DI A S o A SRS 0 7 4 v AT 3 i T AR B 7 5 T L
THIAR 32 B BRI, HKSP R B g2 R AR R AR, 18 5B
TR ER BB R R . Bar, ST A it
JER R, 7 Vg L THTAR B AT 1 (R LA FH 7 THD PR B A i A
FEOYs IR TR R TRIAR T 2R B vt il R X 1 J5 IR 2 —

2.3 ELHEZE

Jite 5 %o THI AR R 4 7 A A e MR TRV E L
Jitl T3 e A A A A i R SR T — A R A
TR TR B - 50, R 7K A R TH U9 P B T A o, e v L P
WA HR IS T HLABAG, B R, AT kAL
PG, HR T BRI ZE KB VA A A R N
FITHSRARK o F24P I 5 T 5 1) 81 VR 5 = L )t 3 49 DA
S TEANHIE DL, T4 248 — Ok AEAE TR B LA 11 5%
Pz Ja, 1FIEFRYE 15d WRAERZ . H4h, BT EE
AN 21 L HEA AR 1 0 B 22 06 AR T KA 2 A TR AR
HE BRI SE g AT 5] R 2R G5 PR R AR AT A e

2.4 MEERHEE

PR DR 3R IR AR A T B AR A UL K R R 3 4

S KM TRERT FLR W], T AR ZEBOK . R F#iE
JR KT AZ T LR LI 7 7 3 P T AR 2R ) 1 B2 PR 3K
T 1o FE b X A AR IR A A VR ok A T R, B e 4 » VR it
AR R S A T T . RO T, KR RER
Ja 7K s o0g TR ™ 7 725 AR TEAA'E 5 A8 587K 2 T BRHE A 400
REEFE PRI, T IR ARSI L 128 98] i 1) T A

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

JRIF L I FpRE AR K L R M AR AR DA K bR AN R
YT AR e X ol T AR 55 A ek 224 5% DI R o T M A 0L It T
RIES 7K Y1 18] A, L T AR T 28 DA B 400388 Sy 3 ¥ e o v 46 il
o WA ETUURE « HEAT PR IR AR AR T DL B b 7R SR IR A
BB 5 T SRR 52 2568 H T A A AN 1 7= A B
B R RS

3 KR IRE T EIRZLERTIATE I

3.1 MEMi

PORMILAY 2 4 e TRt L AR LR B T By, ke d%
FR AR K T DL KA, A rR oK e+ T 2ok b
T ) 7 P TR AN 2 BRI » i HL L 4 R THE
/N, EBEIERE F IR0 PVA 21 4ERENS 2 5 L h Rk,
SR T g m a1 W, e B iTsch
FCAGT 2R R R R TT 0] AN-PVA JRZ< 2T 45 In N\ AT DA 5
FHIEVREE L RAER, BTN PVA 44 (0.1%) #nl
PAEEEI 7 1ETF LR o B8 Stk A A AR Y 4 e v &
BB TREOR, TR T —Fh DU AR & R
R 24500 e st X A AR XSRS L, A S
I RS BRI AL, W] RME TR B 4R
300%107°~600x10°, RFRFifHZHEIEHA 20%~30%. #HiE
Tobl VF B2 Ik T A S K R & K 2
SR HE L UCAEAS [R5 0 1) R, T 2 e A o e T ot
SR U YR 5 25 A DL R L A VR AE LA
HWE . PhEERC N AT+ 2 AKFK LR,
WIHE K . TGRS A LRI H 3514 B T 45 1H
W ILFEE

£ TEBEMES EHBRREE

HARTT & PSS £zt I SVES
HE TR ARENA LIRS0  PAE
FRHUK e+ T 2k . e = YNI

e |
WG PVA 44 #PGR T 36.9°C (28d) P
MU gE e X | MR ZELE 300x1075F)] 600x 10 |SZHLTHIHR L
RAEFAENSE | 208, WERB R 20%~30% e

3.2 Witekidt

BT EEERE R R A SEEN PR A EE
e, B A o PRI Attt T AR 1) 240 SRA ) - ) 24 4% . T LA
A ISR THT A 2 ] P4 7 QLA k)~ i 3 24 BRI 5 34
TR A 5 2%, R FH O X0 ) T s 140 7 X o TR AR B A e
FVE o THIAR 73 4% [8) BE N 45 A5 B N3 AT o0 b, Bl 1k 4y 4%
T K3 R P AR N S R o A TR PR A4 I8 g e
KA “opaimzE” AR, RIFET4638 A N 25 e 4
TP NN B R rh 25 o R i DA B Ve HL X 1 AR,
TEVC T 75 707028 FEHE A PR AR AR X THAR (1 52 0, 106 BB 15
FEREINAE RS

3.3 Ll

it T4t 32 B PR PR MR B Rl SR LK T b IR

37



6" VISER

TRl TH AR - 2026 4% 5535
Engineering Construction Technology.2026,4(3)

JEE A7 i) bR 3o PR = B W LR AT A VR B iR
U, FEHINARSE, D5 FEI n] T A A K DL AR P 5
2. AP b, TR S B 5 B A TR BT K
PRIEFRY, GRFF— 5 I R VR FR 4 6 B 1 R A4 &
B SCHK B RE RS TAR i T AR AR, TR Sk A 2]
W3 24 B R RS 1) = R AR A R DL ST
AT YR LA BT R sk D T REE I R A

3.4 HIPEIEN

IEAT IAYES B W2 S EE 7 v TAE I 4R SR R B
1l T 5 3 (1) T AR 448 0B TR, 78 H R AR AP A T AR -
LLEE AT B DL ROR A L, R 2 B OGT i B X R 454
EMHE R . ST B2 ISR BT 70 2P
IRYEZLEE T TR PE T FLR VB /K S5 R 3 g A B

A, 5 A 0 BB T S e ol i i ok 52 Y,

TR — AR R T R RE TR MR R G, AT BUGHREE+
TSR T8 B HEAT 72 2R M A, — B S A Dl Al
DRMVER, AT REET USRI E .

4 REAIBSEERAKR

4.1 REHAZE

T PRI 15 B BE R AR A M A%, B A
RyeRim . BHIEA HENAFHEANRGEN . X T RN T
0.1mm Z4%, AR A%, FEiREE L3R m A B
F, R R G B IS AM R A R GE |, B s
POTHEN o Tt T 75375 B R G 3R T A HIORORE LA S I 175 45 2%
YJe , BHERIR— 2 M A R L B P B R S K e Skt
PHIRBL, B R 75 EOE T DAAE R AL I — 2 i i 4R m i 7K
PEgE-

4.2 ERMEE

TES N2 T 98 LR I Z5% , Rl 0 474
BKI B MR AR T A RN TR, ARG AT A 2
RFTIM, REREZ 5RE T RIFE S, PTLARR
U [ kK T K R SR o T 328 FH A b E SR L A HR AR 4 1

THULUA S AE I H BRI FE - PRS00 R AT R B e

R I RIE A F T 45 A M 24 s T R R R AL 2 E S A
B T8/ 2 R IR 4 5, BEIE & F T8 /K 4%
TRTH 1K o 0T AR 7K R i 3 SR AR S AR 18 R TR i AR
W, I IR R AATRL, X AN [ B P 2L S SR U U
THUA “V TSR IR =R & kT
Bt MR RLF, e TR E, HEFR T FRR R

4.3 LEHHNEE

Xof - 7 E 5 45 A AR B RE T L5, PR P E SR GIEAT
BRI R BRI TR AT ISR . — A RS
Wil T4 AT (CFRP) REISERIBR DL K N T8E ) 8 2 25 7
i BRAFHEATINE B R ER . SR M L.
TSR A, &S F T RS2 B X I BT s . W SRR
HH IR 2L B WK PR AR 0, DU PTS5390 Bk B S

38

BIREE B G RONEATEA . ILBLK KHHEK
UL T 2 BEFE VR M X, 2 — 8 71 K 0 A W T A T AL
DU 2 TR BB DL RO RIS, #5575 [H A A
FANTREHEA b AT 7 AR LA AL

4.4 BIFRER A

B3P R J= SR T RS 2 4 Ja B AR D 4 DAL 38 iy L
M APE, EREGEEAN ), R L3RR & YK Je 2t
B K TR m TR MR A A I J2 AT LA R — 2 5 4 B 7K
P, BIERAMREA . AL T DL R R, DR
TR S RERE o S8 AT X B8 T AR ik il 3R 5 0 7K Ve A
WKk, TSRS S CRS  f 7E A M X 1 AR L
FEFF S B3P 200 2 B M ARIR SRk S SR Rk i 34
PERE .

* 2 H#AZVEESRORIERFH SR

4
“’i*ﬁ S A g LR SRR
T | pRRGL. R Hkm,
i : ikt R
i - IR P TR
ik 0.2~2.0mm IREMAR. HEE s
LERIA | > 2.0mm okg: otk LT 4 B0 B
Wk 5 25 K i 3

ik e Papras RS L A
D | BLERE S SR | A AR R TR ST AT, 1
= b i PR

5 &RiE

K LR T TR R S% 2 1 T 2 Fh 5t DRI Ry, 0384
BFE SR . WS T i DA R A 4R S 2 Rl A
FAH TR0 AR ), — A A TR R
H R AT 55 o AR SCRES T TR R SE 1) i S = AR R A
AT HMEIGE . BTk e A FE 2 5 A 4k
(1 — R B TRt , DA S R GE AT AB A 1) I an 3R T
P SRS SR nam AR B R A5 . A e g
X VG 45 e THI A 5 A A A Wp [ AR T AL BR A 5, 72 L EEA
P R R B T L G TR 7 9 T R Ak A i JE A
fETIACAEIR TR “ TR Ab A" AN “RWHHZ”, Wi
b B K T TR - THI AR 2 4 T 5

(&% 3CRK]

(1147 #k . 2 A T AR 36 B kG B IR A 4 47 [3]
=, 5 %7 6k R ,2025,39(8):33-37.
[2]7t B Ak, 56 40, 2, 40 B (K 4 R B 2 KR (ULHC) B9 7 #1
FAMHE AT HARD RE LS KR H#
&%,2025(12):24-28.
[B1#FA % 77, BRI M 8 5, % KR IE A RERIER
UKL 71 7% % wh vl [3]. K A1 & B % 3], 2025,44(12):84-99.
[4]1Z E 4,0 4, & DUE % 18 4 TR AL 22 77 X% 1 kv ik
BREBELHENFRHGHZ N ALZEARBEAFFR
(B 48 %R),2025,57(5):682-688.

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



TRl THA - 2026 4% 45330
Engineering Construction Technology.2026,4(3)

@" VISER

(513 & = .4F 4 72 3 0 A AR A TR Bk L o o B Al A [J].

B 0T AR AH4%,2023,51(4):118-121.

[6]#0 5 58, H K &, B, % . J8 ik 70 vt A3 % & 98 48 0
2L g8 By %2 [J]. Kk B BB R RH,2022,40(2):101-104.
EZEN: FEHAE (1993—), &, Wik, LWHEEEH
MEARE, TR, KL= AL F L RBARAF,
MR A E: KTREL; £ (1985—), F, Wik,
BAEHMTA, ML, BRIEIF, KILZBEEREF

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

KRAERANG, ARFE: KTLRBEHENELE; &
K& (2000—), F, Wik, ZBEFETHEELA,
+, BIEIRN, KIZBEEARGHFXEARAE, #R
FE: KLREEL; WA (1996—), B, Rk, THE
TMFTENXA, Bid, TEF, KLZBEFEREFLE
HIRAE, #EAFE: KTEREL; BT (1998—),
w, Wik, BALEFEFTA, ML, TEM, KILZbk&
REFERBARNE, HRAE: KTLREL,

39



