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Abstract

Water conservancy engineering, as a key infrastructure, is crucial for flood control and drought resistance, water supply and irrigation,
and hydropower generation. With the advancement of technology and social development, frequent extreme weather events have
raised higher requirements for the safety and reliability of water conservancy projects. New materials and technologies provide new
ideas for improving design levels. This article explores the structural design and safety analysis of hydraulic structures, sorts out
current problems, elaborates on design principles, material selection, and load calculation, and proposes countermeasures based on
case studies, including the application of new materials, the introduction of new technologies, and preventive maintenance strategies,
in order to improve safety and look forward to future development trends, provide scientific basis for policy formulation, ensure
engineering quality and safety, promote technological innovation and sustainable development.

Keywords
water conservancy engineering; Hydraulic structures; Structural design; Security

KFIREFKIEFINEWZITESLEES

R

1. P E KA S EHTE ﬁ& FARRAE], FRE - R 100073
2. KRR E P S T 4, FRE - JE5T 100038

m =

KA TARAE Ay KB ARRGE, AT BRKREBRRKAL B EXEL, MAEHRR T PASL R, MRRAAL, A
KA TARH R A T R B L HE K, %‘fr#a‘ﬁﬁw%)’r#i?li%]fkﬁ’rmﬁr#%#ﬂ*—T%fr‘f’ﬁ& A SRR R T 54 0 25 # 3k
it E e Wa W, MEIKEAA, HRBTRY, MARBERABOTE, FEGRORE BTHE, CEHAFEM, #
BARFINATAG 24P Kok, ARG EEBWFRBRREBEAY, %Jiiﬁi%’li#%@%ﬂf’?%%, RIE AR AL AL, (R
BARAU B A THERI,

ES a0
KA AL, KITES; Mk R4

15|57 AP, SRR SHaRs .
ORI T R 2ot 2 RO, M5 2 ok TR S A
dEL HBEIROK, K, RoR TEARGHE. HEIAAE LB, K TEESER . . ok, %

98 JIZUE, SLUKELEY 6000 Z3T7R, BHIMAGTIG  seagappmonammpr . 5 SoRI A B b EEAS S
ﬁkﬂ: IEI%J l/éi}izx& o ﬁzltf:y.%'{—IﬂQ%]JI%Ii_lXUJﬁ 7}<%'JI$§: 75£ﬁb4t7k%ljﬁ %Egﬁ'ﬁﬂ 20 iﬁéﬁf: BL%I
% PRSI A B B BI} ANy = BRI A SR K EIE Pl ARG y*ﬂﬁ%;kigﬁ Ik T35 %*ﬁ(g*ﬂ%}b*%LLiiﬂﬂ,
K TEFAIN, EEESPARRAMERETEXE  pp— e Y2 Es A R DU R A I
2, SWOIHEAAIVEIRAG. f, SRR ppmey . msgicm KRRk, hE =S,
R RS IR T A RO AR T AR Bk, & kR TRR, 48 T XIS R R B . Rifi. =
SERIERDS R ARSI, SR HRIEMAR, THEEE oy s sk, SIERMELURI, S [
Db KRR G, S5 BB % . FMRER
[EEET] KB4 (1981-) , &, DETREZIOA, & popip gk sTiE SN EAS T, Wt s
B, SRTRIT, MEHKEeETIRBTRREARHTR. W, HRFEMEMEL, AR TR R,

10



KFRESHA - $£08% - 044 - 2025 F 04 A

DARANS 2 B dkb,  SEBIK i oM S ER R AP P
3 g it EMIE S
3.1 it Em

TERFI TGS WS, EERERNE e, RE
SUITE P T FRAE BT, IR K . B
SRR, WA, BRI TR S fa S B
KERETHZETT, MBRAEITHESM:, Rt RS
e, RREEE RRBIIRETR, K Bk FEim e & R,
B E R K 59575 . SprbEFRE SRS, 1ER
F224 SIOREI BT T iR AT GERR A R AR, KAk B
IS =G T L 15% 10 TARAE, e fsi: s
M H 252 A, PPERERERINE L RE A e DRI IR 5
Wiy, 2 FEF S A AR i F o
3.2 MRlERE

PHEHOSE R E B R K TR 2 a | it A
FIGHE. W TREELMS, TR&E R —,
EARRE . AR S . (AR TR, hREE L
HITUBIERE A Bk . Blln, TEHE PR, 2
REDUBYERER, HTKRIRESIEEIR, SRS
PRI, hit, R STRINSAGT SR iR Y
pustt. IR EENSEEE, AT HIEDIR
. TERFRRRISR T, R SRR AR N T L
By N RS, R EE. BN, e SRR A
Tk TS, FhansiassT4: iR yBkl (GFRP) , 1XFh
PrElE RS TR TR, RS A T KR R ]
SR (E—E NRKRI TR, D82%it(d ] GFRP (%
GéeEMEL, BUS TRITHIEER,
33 HEHItE

frak i BRI SR, EEER DA sh e
., BRERIES U E EAA S R R, DIOHDAG), HE
EAAEE M, WA AR K. A E AR KR
M. RS, BOKGRARSILENT, FREik 10m/s 7]
HEECTAREIEIKE 1o HRETTERAE AR 2 R X e
U H AR TR L WU THUR AT, 7 B S
AIREESRT EA, BATILEIUERRE. R A
2R, K TESINIMNEES HEETE, A HIKATSIRE
FERRE PRGN, BRI ett, AR SRR SR
FEEHRTH LR R R R R s U,
4 HENZTH iR B3
4.1 FARYET

AKFI TR, K TSI E SR A, #
RS Febt R BB, n L XK R HITE hd E d s
ERWE, I E H n e FECR S RE, 49
30% FIMFER S HAR K . KIREN I RS20, it
AP R IRE K, (B %R AR AR R S

ESEELI TN, Rkl T2, 43
YRR FIRAER, BRI 2 TR, P
HAMEHC I fe R 2 sLIGBE R, PRI 2 .
4.2 INERR AR

PRI AR I 207K TSI, ARSI EDR A,
2 KR TRR AL T A S RUR X, S T REfA Y A S A
55, UNRERI AN 2 SR A= S ek, SRR LA
RIS RS A iy ki, T (e i s ]
IR T EIT AR, ENHINNRAEEE D, &
HAS T ACRRRRE RS, ISR FRRRAKER, R
ST ATRESE P AT P8, T RHIX
EHBEUK PR E R ER, SEORIEYIR AR oK
PRIXEE
4.3 ZFFRAS

K TSI EBEE TR, MIRIEEE 43
RIFTRSIRAK . Y B A bR PR R B sk
A, AR IR SRR R A 5 RS 60% DL, A
TERFAEE BT, AN, AEHRT . T MR E 2
B, EHARBHSNEXNEATE, @ISR
WEhsEM T, EE4ERORRE RS, fFElind. 4k
IERTSE AR, A/ I FR 40T oo AT i A
JBALHE , FVBTI AR PSR G e TRk, RIRES R
Ut AR, INTHE AR R P,

5 ZeEMEZ D
51 BARE®MM

H AR F KR T RE A 97K T3 4 4 s AR AT
MR SEHAGIRE . S5 EIHE, 402011 £ H AR
S — IR KRR . SRR I A R B R
G TERTRE )Y, B 5 A edi. BoKREE
AT, SRR K RIS, T E R RN
B AERRERNY, ST s R A, B
ORISR K TS, FEgEihmE, PRIt
R, ol TRRAES T NGRS S 2R,
e X5 & iR EFHER BRI EYE, 402018 4
SR T BRT R, ERRIRER T E AT,
KSR EERREE T, AT, HISSEARRaE .
52 NABRZETFH

TEAR TR, A ZEN /K TS24 i
Z, LIRS, MR T ERA, IRk T
WOk, AN RS R st SRR NG, SRR TRR
WE LA AN, KRR T kB K Fnd:
TEEKEEEHEA, MK, DR+ 2
&R, OB, T T R AR ALK
TR . MRS Y, R ENGESETT, SN
To AR AL RS TR S EUK AL, B

11



KFBESHAR - $£08%5 - H$ 04 - 2025 F 04 A

BRI B, P S )
AR TR 224
5.3 GEHIE L A

K TSI EI R S I 2 (b, R bt
B AR LS TE . YRR, SRR LR TR
PRSI AT , RS MR RAE ;1% L
KRB MRS P, RS — B R TF
20, 4 R A S E RS TS, SRR R,
SOMRAGE L A IR (A 2k LK hRE. Biln,
PR BB T BN 534, FEARA% 50 4RI
A SECRE LI, KRR B,
AT O,
6 IR LTEMNAE
6.1 FHt S A

BRE RIS, FAEE AR TR TR b
PRI, SPAENRE ABPE (FRP) IRSIREE . BRRAI
B, (RPN I, FAA A
PIGELTS 65 FF) FRP 3285 T SUA TR A HHAE (6 A
AR T (HPC) BTN ERhRe, TR
A AMAT SR UG BRI, S HPC K0t it
e R 75 AR T4 30%. BRI B et
R, TR, ARSI EEN T, RS
ANV R, AR L SRR, B2
IBER, WL
6.2 FHARIIN

BUR Rl R K TR 2 AR T 2R HR
FE. BIM R AR, SIBAR .
TREEAP I BT, eIk RIRA T b
&L RIS, SRRTRI R RRE S I, IR T
FRAS T2 40%, RS HE TR, T2 ANBTIE A
TR PR 55 S R A, T S B SR T
B, FERLIR B Bt TR . et
BRI 5%, A TR 2k
REFI, SRR, s, RS i, R
M AT AR S R K R, %
R4 R o OSSR IRTE T TR 22
SRR,
6.3 FABH LR S Be

TS A B K T RS IS R Y
e, SRR R, A REME . B
ST AT, KA = AR
SRR, SR A AR s (L AT RO
Moo RIURRERAIEE, BRI AR ISR S
$h, TS SR ERO R R DR
PE. BRI AT B, BRI REK

A (o I AF 4 o

12

WrirmiE, LRSI ER o R BE D EE S 20%~30%,
FENRHE AR RGP TR, A R e
BERZ, DMK R 0k, PRI 4

7 BUREM S H
7.1 1T kRiE

KR TRE AR 7K TS S5 T 7 ™ ks G 17l
Frefe, and /KRR B, TARESE R 5 e K bR )( SL252-2017)
A QR LEINATE ) (SL319-2018 ) o iXEuhReEF:
YIENE TRHREEDR | SRR DTSRG, Wik T2
FRL M RTE FEE N, R K E S KR A —i8,
TR ZE RIS R IR AE U T, M s 22 i
FARERE D RNE RTT AR AR 35540, B2 T ™
PITIREE LB AR T2, MRS AIE
K, RAREIAT R 524,
7.2 FEERE

ERHIE (Bt ) f1 K ) SR, Dlnss
KR THAETE, (REK TES e, (BABLE) IR T %
TP AT ER DT, EORH T EOR ISR G DO E 5%
A, TREEEARATAEE BRI, K ) ek
TR N RS e B ATE AR, vl . Tl A4
TINETR, ERE A& K TN S AR TR IS (&
e TREFT R HRARG ) WIS 05 FIRM BT ST TR
HE, WalR TRER R, XA AR TR e anial T
PROE TIRSILA, BRI K TR &S5 &8
&0, HRT TSR SRR A A .

8 45i&
BEERHR OIS, AR TR EK TR 516

TR . R v EREIR &R AN 3D FTENHARSEH T 4%
PR E MRS TR PR . BRI RIS dE o A Sl T kS e
WS, HAMI&EIR S T THE, VRATAR #ARMLT
W55, TERIFFEA RITIH, SIS 5, ik
B REE R SRS, SREETERN T . AR
NS YA R D TR 55, el ik s an =1k
FKELIRA T REIERE, JTREAT BAERUS R P#(K T REE.
ARBERE ST ERIRRE SIS TACH TR e Ff
LR, BURIBREGHE, it & SR EE
InH, KRS A F AR

23

[1] AR /K TS 2K R TREDA i T XS sEmR E N5
BT[] KRRHS 54557,2024,30(12):103-107.

[21 TigHE T ORTESET 5KF TREEE) SHBIM
FARLEKR TREEE SIS O 07 3] AR #777,2022,44(11)
173-174.

[3] ZEPEE, T KR TR A5 B A S ——TF (KT
F ) EREHEKF412,2022,41(10):148.



