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Practical Research on Prevention and Control Measures for Concrete Cracks
in Hydraulic Engineering
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Abstract : Inresponse to the cracking problem that occurs during the operation of the reservoir roller compacted
concrete gravity dam, ultrasonic testing, core sampling, construction record analysis, and finite element
simulation are used to identify the causes of cracks. Prevention and control plans are formulated
from the aspects of temperature control, mix proportion optimization, interlayer construction, and
moisture retention maintenance. The results showed that the causes of temperature stress, shrinkage
deformation, and construction process defects accounted for 65%, 25%, and 10%, respectively.
After implementing cooling water pipe drainage, reducing water cement ratio, and controlling interlayer
intervals, the peak hydration heat of concrete decreased from 75 C to 60 T, and the optimized mix
proportion reduced the shrinkage rate by 15%. After 3 months of monitoring, the number of cracks
decreased from 12 to 2, the longest crack was shortened from 15 meters to 3 meters, and the
maximum width was reduced from 0.30 mm to 0.10 mm. The comprehensive cost was reduced by
12% compared to the original repair plan, indicating that the comprehensive prevention and control
plan guided by causes has good engineering application effects.

Keywords : roller compacted concrete gravity dam; concrete cracks; temperature stress; dry shrinkage
deformation; prevention and control measures

515

IR T B M B A g . PR B DA IR 1 R A S, B AR AL AR T . U ARIR BB T AR AT
A PEBRERAL SRR S OR BRI IR, AS AR R . THRAER A T 24E, T HISS R Ok 5 T
BlkRe, JIN TR RS2 GR . A ZEERM S METIE SRR RE TR, RPN i TS8R a2
W 2 AR EHETEA L, MECASCBUR S Szt . FeT i, ASCUUK AR GE L IO IS 5, ARG A &
SRS SR S R I SRS (P, TSI A el | B ESIUEEE LBOR AT iR B B2 32, FIF ANSYS BRERIES 2]
IKETTE, FRMBEIKE . SRR FRAE RSO SR PRE TR SF T B TR, 45 e B MaT A 25 (AT AR
A, ISR TIRT . VA BRI BA T R AR .

Copyright © This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License | 061



T72RlE | ENGINEERING SCIENCE

—. TR

AERIURAR It AL FERE AR & A S 55,
FEA 50005 mi o S AT A 56k, LA S KL
Mo T, BAAEAHUEIRAEI . TR A AR H R ke L=
TR, U AR R 40 R e e e g R 5
T AR SR, AT AU AR R e AR A R R
MRS IR RIS R 1277 m?, SR R Gk
i RRIEE L WL O S AR

TREBATHIA, VAR e L0 BT WAE, B3l
124, ZERR TR ERAE LT TR 248E, Rt
AT THUR L3R, SERPME R R L, IR SRE LN
HRTE . REHIAL AR Z 5 AR I X, Taizdss
Z W THUEATIE X, ZRREAK, SR A AN R 45
MR . BUAZME T, B ASEIEMRZ) 15m, AR TE AT

Fe 1 ARPERIESEL:

0.3mm, JEEBAIEAFEAREA SRS . R AR N A (]
GATRIE ST IR EIR A 7 ST LU BT IR ORI He 4 T
REFT SR

—. BRI REREITEHAHERE

(—) BERENIHRNS 2T

LIRS Z2UE R T S P IR T 2 E

SEEURZBE AT, I35 AR 75 O A DA At S B
TTF2 PR TR o B Y R A (e B 7 U (LA 2 5 W e
SRR R DA, BRSO v, DU AT 12 A e T 4
W, SENRGE S 3.42 ~ 4.21 km/s, JREZLAE X HEIUHETEL,
JRIH L L AR Y AE A, U SR AT BRI AL
WELPRIX LR B AZE AT, BFEEARN 100 mm, MEENARE
R . 2R LU BRSPS . IR L% 1,

ZUERI G RGEvT

ZpE2T K FEGMME  RAKE  RAE T HUNRFE FERA d b
TR 84k B/107 NS S o 15m 030 mm  3.42 ~ 376 km/s  ZaESEMUKIEIIRDLR BRFALH 65%
RGeS 34k HEEATIT X5, 6 m 018 mm  3.81 ~ 4.05 km/s Fe R 2L 0 TR HIAL 25%
pimeet 140 )= My 4m 0.12mm  3.68 ~ 3.92 km/s BRI IS 10%

T LHREETC RN, DUASEHE LRI EILE] 75 °C, N
HERERERE 26 °Co ARBREE T2 RUZIKE Z 2Bl LU A
SRUNBLAH, RERRENE ELLE AT, f IR sl ey iR
FERE T o ) LA IR T TSR, BRI Z AR
P CIE = e el il A BTN S BB s VT 2 S E S

PUHESRIT IR L 7K AR L 045, F747 1 [B] FRBE 0 22 ¥4 1K
T 60%, REASGEIGHER R, THLILZE G F 74
RN S] o JRIBDEFEE S BUR R EE S5 5910, HOM I BTG 3R Al Bls
F8 h, M HESEE A T IR IN B, SR R A,
A2, O REAREAE DU A0 s P R ge vt A A, e R o
65%, THEALI N 25%, WL LA &5 10%, U R N
LYERIEEEITATT TR AL, RN SR P DU RS
LA,

(Z) EFRENmERRET

SETTWRIERS] . THATE LI L L 2SR B s, Frva
T7 AR AR R A R TRl , AR RAE |
SR TR S R s A TR T SR . IR AR
I SIURNSNRZEIA TS, FW 17K rd R

o =FEaAT

Hrr, o FOREREN, B4 MPay B FORiRHELSRE
Tk, M MPa; @ FiRGEELZEIKRL, A EEIK
B AT LA ARR SRR E, BA°C,

G KAIME(EIR T 75 CLAK PANELZE I 25 *CHRTJE Tid
3, FEIUART EERTURS KA, A8 BRI A o A I 2=
AT, TEKREH 0.5 me/h, EIERRFTE A . HK
W LR AR A B T8 AT, AR R R A 2T
EFRRP VO, TGS 2 A A T IR 18

EET AT X T 46T, KR EE K H il 0.45 B2
0.40, FHHBEHEM BTSN 2% Bk, LAgs bk E:, B
FRARFLBRG LTS IR RRSERR RN TF R RESR
PR, BRI T R 2 RIS ST A T N G
GESUARPREITE4 h DA RABINTEOUN, Tl B A AL
kL, WEEATRIM TR ER A, PR KRR,

T7 A ETRAR LA 1o SRR BORATE TiER A, K
PERAEMPURLIR . B LA AR SRR AT et I, (RT3t 2
2E . VR R RN (R A B MU AR Bl SR 43R
TIE, WIPHEFSEIENPA SRR, A S IR A 1 2
RIS LARIE A R R R o

| BUHRMYTR S TiE |
FBER A IRA
v v
| SBEER (65%) | | F4ETE 25%) | [T T L6k (10%)

> mEaakE | [ KRIEE 040 | [simEcRET 4 1)
v

[iBkR 0.5 m¥h

| BB R 2%

SETEHE.
R

PSR B PRIBF [::f:::]
I 4lr47 | RS PRI

RHSHIAE

A 4
77 RN

| R, WApRR Rk AL |

SHIBIE

| R REA S EFIERIZE

062 | Copyright © This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License



(=) BriaRROBARTTTHEIGIE

S GRS E A DLROE TR 0 3%, 16 ANSYS #f:
N HUR = RE BRI, G BRCRR R AR B O A R
BICITIT IR A DA N 73 T S A T, AT Ak |
. HELRX AR R ML GEMA SR, MRSz R
O RERIG S5 A TR, JO RS TIAREERE At
FELLRS HIKAT BB HL, TR, SRR AR E 0.5
m/h I, JREEL KA 1 75 °CREZE 60 °C, HUARPNAMNEZE
P, RS D R N RSB, B B A
HIAE BB

BT USRI X T4 KB, BRI G 0.45 it & EE LA
T MACSF ARG 0.40 Bl e R Ll B . T4 J SRAE TR E
T RAE R AR RS, IR OTE SIS 28 S AT I
B RE RS PR AU . S5 R EOR, B A IREEA R 2% KRR
S, LI G T i A S & LU AR 16%,  FLIRIRFLIREE A
DA RRARR ST PRI T A5 o 2 R o 0 e L T T A P
THEEEEN, AEMETE ot A DAL AR BN 8 FE ZEoK

iR E e (RS e s HE s e TP (SN AR e Y (= APV
YRR BAMELIHARE 1 SRR 28R

G SEMREIRE N AR 4 B 720 AR, IR AT EALSE 2 2
Pl 2RREIE. 16 AR 2 BB AR B, %l
FHTRG R BEERIAE4 h DA, IR B IS5 & m g e, 12 2L
P B LAt . S AR A B 4 1k B T B AR
WA T AR DU AACRE T R ST S S

=. BriAIEHERYSE RN A S 3R 1T

(—) BEiGIEm AL HEETE

SEEr i e R S P TSR, BT IR S
BISERe R M AR B, LG A28, Bk
TP, FHEER R AT OGRS, TRk T ades
FESFTHREAR, WHIAQRAEHIDI15 °C, HIABRIAERFE0S mY/
ho (EPEA GRS SR N BE, Bk fmyaf i b

FL A IR R e AR . S Fort AR,
BRFEACKEEYTT AT E, IS IERER AR, K
IRHLZERID 0.40, MyMMIG BB R T 2% TR FEAN,
IR, BB LUK SOOI AUV, SRR [
F90 s, ARSI SR, MU AR A5 2
AR o

BT 2 FRAURE 2 SR X [ R i e ek, MRl 190 5
BREEATHEDT FIPRFFIA, BRI A0 200 m*/ho AR
WREATHE iR, B ARG 4 h DI, B G s
I, BT LA AR USRS B e B A T A A e A, 2
ZURERRRE; RBELZHER S DR SRR, FRRAEB K
REEARIHEE .

() sEfEfERRENER A

PG EscntfG . s 2SO BUATT R ZESE 34

R o B i B 7 (% T e A ST S AR (L AT
R MO R RS A 12402385, JFFEIR _BR . HUEATIT
AR R S5 G IR BRI A, 5 RERE AR, &
RS ZS AR B DA RGEMICRE,  DARRAR S OIN (220 4 2
FIWTIEA o

WS EII, U] RS R R A N R, S
IMABERTR, E2DTEERE AL, 3N AMRE 24, AR
W2, BRREEH 16 m B EHEES m, HRAFERET0.30
mm (2 0.10 mm. i EEAAEISUEEEOR, T TALEAESR 1]
CATRREL, TR P UR 2 (AR 258 S T I T 520 W i
IR -

2 SRS RS T R

WEpudE R SRT 1A E2AA E3AA RVRREE
S K 1240 7ht 44 24k 83.3%
BB 34t 54t 34k 14k 87.5%
Tongdsesim 34 24k 14k 14k 66.7%
it TG 14k 04k 04k 04k 100%
BRKAERE  16m 8 m 5m 3m 80.0%
AR 030mm 021 mm  0.15mm 010 mm  66.7%

LB AEGRRE, w24 H ARSI B, #3
A AT TG, R A DU 38 20 BB i e N
RS Tl 2 G BINLT IR EEBLL AT XA,
BRI 0.10 mm, FEMIHAFIAR MBS MG . SRS
AR LT A P AR SR s i S R B TR R ) 2R
AW AR IR 55540 7 LR AN 5200

(=) AN RNESIT

SEE 34 HUEIYORE, IRT L AE f 1240 b E 24, B
Hem i RIAE 83.3%, K BMELI RS A BIFEE 3 m F10.10
mm, RGBT R 87.5%, FWIA HIE I A R (E DU,
PIANEZE TR T B AR it T 244 300, Wi 4 h E (R EEk
Pt AR 25 6 T A0 SRR MO BB GRS, T sse st Ron
66.7%, MREBEMIBAT A,

MITRERARSE, ERHAAE . K. 78k, AR
N AN . BT B RIS T 4 12%. 7R
Pt =2 ok [ BB S T AR R ERAP RIS RE T B DAR it 1
SRR (45, 22U R 5 [ A TR 185 e R A 3 TS
B IS B B A

TR, DUAESE 64 H AR A9 3d4E, A 24b344E
B EERIEAE0.10 mm DAY, HUAZEFPIRSE RS . KT RLH
FETE AR | AT R DA IR S AU TR 0
(BT A7 AE T4 S T S g . B AR TR TR, 5
SRR E BRI DL I S G IR, IR AR T X I 57
PR, I RE RN, DA — 5B R AR R DAL
AT AR S T e P S

[S

EE

i

~

TSN T MBI EIHE . 2EE AR

Copyright © This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License | 063



T72RlE | ENGINEERING SCIENCE

LTSRN 75 W A R R TR R A, SEBL T AT s
PG TRETEAON W e . TR, AR 2 AT
ik LEITRIIE RIS, BUA L S5 2 AR AR A PG I
LRI AFURRENE, TR R AL (AT B TR R4S
AT BT SRS A, BRI B R e . PR
TR, RS2t AV TATRN T4

243t

SEME RS TR A ARAE, WA KR T RAURM A TERE. IR
SN G SR R R A S e, (ORI X I ey
FE, JPOTIREEZETT . RIS, ZeaAr BB IR . Bk
AT S R BB AR MR, DURTHBATT R B
BIEACH R E 1

(1] X . e TREI H iR 2R AR IS

PAGSIPE I ok TR B (). BURTRIREL 2024, 3(24):4-7.

[20 XARZL . AR AR T Fh iR - 2488 B IR R 58 101 AQAUR L2024, (12):98-100.
[3] B . AT AE AR T e PSR P A (AT e T - AN AL (90, TT R AR SR ACIE L 2024, 53(12): 65-66.

(4] FHE . BRI 2 EEIHARRFE ). ki ,2025,(12):141-143.

BRI, BRI . KR TR A i 30 T e M REIR G O SEIESE (D). k32,2025, (12): 74-76.

6] XU . i IR e ARG TR AT R 25 (). Bk U2 L2024, (06):137-139.
[7) BEOCST . A TRE AR e - A B S 2B I SR 5

DA FAFUIAXAL TR 6] [J]. BRITIKIZ 2024, (24): 35-37.

B L E [ . RAMI AR AR S+ 2 FUESLMERBREI ()], shE7KJE 2025, (11):100-102.
(91 AL, ZofEhR, XIBE , (Ve HERtiAPRRIRE S 2t T AT 1) RS A0ET | 2025, (22):36-39.
[10] JE/INHE | A3, ARFK , FIVEME | BRI L 2/, 200, 5RYEF . BT DIC BORMIE AL SR HE 248 R4 MRS ATSE (1], K HABIERIE L2025, (07):119-122+68.

064 | Copyright © This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License



	水利工程混凝土裂缝防治措施的实践研究

