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Comparison and optimization of anti-seepage technology for water—saving renovation projects
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Fifth Division Water Conservancy Engineering Management Service Center

[Abstract] This article focuses on the anti—seepage technology of water—saving renovation projects in irrigation
areas. Firstly, the characteristics and applicable scenarios of common anti—seepage technologies such as soil
materials, cement soil, masonry, concrete, and membrane materials are sorted out, and the advantages and
disadvantages of each technology in terms of performance, cost, and environmental adaptability are compared.
On this basis, optimization strategies are proposed from four dimensions: materials, structure, construction
technology, and management, such as selecting suitable materials according to regions, designing targeted
anti—seepage structures, finely controlling construction processes, and establishing long—term management
mechanisms. Intended to provide reference for selecting suitable anti—seepage technologies for water—saving
renovation projects in irrigation areas, in order to improve water resource utilization efficiency, reduce project
costs, and promote sustainable development of irrigation areas.
[Key words] water—saving renovation in irrigation areas; Anti—seepage technology; Comparison and selection;

optimize

ElE

VEE DX SCHE ARV B P I A Do SR M, AN B R R R B
BARPIRIRE B ORI, SR AR 2 4 R R T AR IR
SRR o I 2 Kl GoE Xl VI TR, SR T Bt A 1) R R
H, BIRILR i H ™, K8 E SR BRE R T2 Pk,
BEInE 7 K BRI JE, i) 7R A P R 3R T

FESLT ST, JT FRHE XK B0 TRE S E 4T, ik #d
B RSB EHOR R BUE TAR R LI . IRt A
FIZRB BB EOR, 46 TRESEPRIEATE XL, e MARA
EE BB TR R, B AR K R AR, R D X
PR T T R 82 i B I8 SR, By 79 AR b ¢ € g S5
BRE

1 EXTKBOE TSR AR

L 1B HOR )

FEREIX IR E0E TRET, BrB R LA RIEE A
DU K BRI R BAR B, 38 AT E 51 A R KAL T 4 R
WAE— RPVESIA R SRR AIBIE BOR AT LS 2 D
B, TR AR, A PRI ZK B4 2 5 5 B A 23 i
AR TR, B8 34 RE 3 vey SRAE AR /K BE ) ARG E Pk, PR AR
PR, BRI X (A IEH BT

L 2% WPHE BRI

1. 2. 1- K1z

FRIBITE S HE X T K BOE I LIS A BB SRR, 10 R
PR CAE A R b A R AR R, 22 N T F5 SEEHL

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 2



Hydropower and Water Resources

IR IR FY
FoLeH 8 HeA 1.0€2025 F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

BRIk, TR E % . FLBRIIBIEE, FHK R T i3iliE,
WA ERK IR

IR B, o RSk, KIE A RLR
5z pA, i Rei > REIRTE FE S B R, (R TN Y
REFEBRE. 2 N/NEOKRWE, CHEMPTRE. L2
S)H AL RMEE A B XL, fE MR RA SE I EE R B 2

B RHT B R BRI R : KRR R M 22, KBRS B
BEKS GG R AR R, KRR 5 Z WK
Jil ZRBEAR RBR, iR FRAC S T2 TREHE T e ik
B, RIEANREE . TSR, A Re4ERERT IS R

1. 2. 2Ke T+

KB LB 2 LRPIE IS REAR, KK S L1 6H%
LIRS, A B KR B B4R F , A 5 s R RO i P A 4
TR TR IE R ALY, AR i Siae by 2. &
AE TR VEI SR S LR T B, M TR RAE R, &S
R KARLAG S ZKIAETE B /N X 35, 0P 5 rp N B A /K R 3

A, HPUR AR AR B, FEVAHh X 428 5) R ik IR
BRI BAARGREE R, KAUEE BRI i R gE A 2, 28
12 o PR A2 SR 4 b X B A K I SRl S P, % A I i Ol
BB By R .

1. 2. 3 BB

WA 955 LHUH R BUACAM R, 1508 8 T 2 MISAE IR
ERTH, TR E BB E. AR K, fRRZ K
AR, Bk EE F 0, B2 S gl b L M H o, SE A
X B REHRAVR AR, 3E & KR MR AR B R TE, Al X
WRCE R . KAREX TR,

{ERIAT B 5 N B2 BR A % o it T MEFE K, A is . I
LA TN, HEEBR TR L, B 5B MR 51T oAk,
FAMBEZHIX Tz, SAE R A ERK, X RE
ARER RS ER , HUR 55 A DX s LAET

1. 2. 4R LBl

REE LA R R, R B AT ST BB HE AR
—.o VREE LS. PSR, HARE R AR P
IR TIK, REERC &I, /B S 30K 2 /K FIAR 4 4
KFRIER . it T R, BN E v I e, ik S
BRI BUR POE 58 T TR, AT T 22 e TRt
TR, $TF R

A B AR & M R S TR A e, TR AR 2
FIAARL, DA BT BRI B 5 BR ™, T FIA SRR TR
LB NIHEAT R, UR AR B IR BRI 5 22, S B b3 2> [
(MUfE 2V E P

1. 2. KL 5

HELRHY VB R 10 AR R R IR B, DUR 206 RS LI
BUE A LTI RORL, Bl T SR8 A3, ) RN K
PEREWT T3, HARHAIR . R ERR, SR, feiEn
RN RIIE B IRTE; Btk Refase, N2 s, @R &%

FINGE; OB T T RRANI, PR B, 25FSEH

i, BERHTUF RIBE T 55 . M T JRTE SR A R B Te
ZREARZE, R B BN A, AR o BN 9
SRt 2 S BUB A o R 1 i 7o 1) R3S B R 2, e 7
#EE. WA EGRE L RYR, (RIS A5 .

2 EXTKBIETEHEHRALLE

2. IR YERELL %

BARVEREZ OB BB RR . PUstE S5t hlRe

BB ROR L, TR e S SR S AR, BRI S e 2>
TRRIAE AN, = MR WA A Pt KT LA
IRV E TS, RRIRZ s L2 SR IR, 5 K425
I, MR =

PUARTETT T, #0 S VR A B AR, ST R ; /K
Rt FHORRLE . BRI RS R, A R L I8 A X K
TR R 195, X5 ITR, JikiEm 2.

Pl e o L, A S TR R R T, BEAR 2 KU K
i RHEKYE LSRR L, TR TG SR TR s R L
TR A R ORI, CRA 2 i BB e Ll 5 R

2. 222 G i Ll ik

22 3 7 AR 5 KIS A .

PR RA T, LR AR, MORHBCE AN, A AR ITR
IR NS I s RS IR 2, B ORR I B A
e, HIsH s K 175 RIWKJe, B0 & KEAH, —F A
By RBEL S BRAS i, A SR A RR I R Bk i TR B
. NLHH.

BHERA b, RS KV T S i, TR A A, T
fes WA S RARE I AR, H RS IR B, AR, R
FEGRIZ SERF I IS Y FRANIR, (BRS80S0 e, SRR 3
LA

2. 3B L ik

TRESKTE LB SRR TR E R E TR
14, FoF IR I, KRR I8 H A (0 BT AE S B 7K
Jet BFFRBAIKVE, E/KVE B R TiREE L, HAZOM RN
A AR, 0SB AR AT

WA BB A R Th A AT R RETFR AT B
A S WA LR, 51 AOK R R, JUHAEA S E 55 XK, 2
R A2 R A, PR AN S

TR FHE A St TP BOASE (I KPR i
FEVH FE R B RIS ELHRTSO &, W0 TR AT RERATTIE A2, Tt L
o A AR KA AL AN 24, TR 2 T Y SR KA o JEORLBIT V5 ) 2 2
PREE A SSR A B AR - 1 Gt BRHIERE LA SR BEAR, IR 375 2 1 1

“CEETT YL, TR A AT B AR TR, R AR AR — B ) R

2. AJt T AR L iE

TR K YR b T TR AR JE /s R 2% e, AT E/hAL
PREI AT SRR, X R BORZRAN S, G/ M BIEX L iz 1l X
HESEAME X . WA SR LB R AR TA

22 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Hydropower and Water Resources

IR IR FY
FoLeH 8 HeA 1.0€2025 F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

WM DL IR 42 25 5, JREE LTS L 5 RA T Z,
AT 2%, KRB . THAER™, 36 A& K TREEk
Jiti T2k PESEE X3, JEOREBT 5 it T30 P PR, (E G 2 2 A 38 76 -
TG RGRDY) . RIIEREZ T2, 50 5 SRR g5, 340
IR TR o

3 BERXRTKMIETEBSEARMALKRE

3. M ML

BB ARG B TR LR TR PR T 3K, S8 AU M B8 L A
SRENE R AN R DX A, R S i P I B R A
Bl EIEAHIX, 7 SRR M RE, 7T i A VR B
X REHCAR RLOB IR M ), 8 Ao A Z= 1572 2 R 25 VK I K
DURE A0 E K B IR AR B X 5, BT A R R A% 05 B, k) R
5t L A O S 1 BEL KT B, BT K PR B D KO R AR R 2
R

[, AL AR T Bt R A B g o 41 a0 78 Vit - A o
Bk B, BEREIY SR IR R 1 A0 25 SR AR TH B M, S RE
I NN E ), SR EPiRee ) RAFHE &
b TR E AL G s — KL, v S B RIARLZ i R4, K
PEFF R R AN R T S BT LF R AE 70, kG H A ik B B 4
Y13 BRI o

3. 285tk

G LI P52 S5 B R AR PR B VR AR S TR R E 1 ) B
Tille AR Al 2RI 5Ia47 464, Ext R fb g TR
BELBB IR, PIARYE LR . SO AR S, IR A T
ST R 3K, ) fE AR T e 0 P 5 AR B P —— 3 P 3 e
5 S EON I AR, 128 ) S48 TR o b s RO R B 7 UL i B3
ARER TR, 18 G R b o s R A BT 2L

TERIA BB IR, W37 S B ES M 1R T L R B
AR B 75 TR I BT W sl A 77 30, SRR 6 IE I b 2R SE 7 44
BRI TR, RO AT T JE s TR 5 1 B A 4 4 S A
IKAL, Tl 5% O] SR AR LR 7R AN S B R A AR A A L), G
RZ4E, HEKFLIU S R HEH HL R oK, BRGH T KR S0 B8 2
HIREIR .

Wof TR A RIS, 2 SR 2 001 B R 5 S R T
PR 2 5 3 FH T M SR R AR G S s e ) 2 FELs) s B 7 1)
TP 2 M 75 B2 — e BT, MKl 5 A1 5 BE 1R, A (R
KA TR I TAER S .

3. 3l L L&AE

Ji T T 2R b Ak, &K B vl 7 R S bR i 4L
RMOCEE . 7EIRE T BT, TR A 0 G T TREE I
G FARYE A R S TR B SRS HE TG, M IR0 5 s it
AR BRI TR ORUER 078 2, A RNR G55 RPUHEE TR
S54RI Z2V0N, B e FR ST S BRIk, I S I
B,

MBS FR o, 75 RUOCTEDHE S B e & R R
R B L R R T2, MR DHE AL IS TR 4RI Bl R T 75

PP, 3 G S ILRE A Bl 7S B, [ B S I R A Bb A8 T S, B
LR JBERLAE i T R RS A7, BEAh, 75 N5t T 42 B A, il
AN R BRI T B, KRB A ER S 54k
RS il i, A4 R PR R

3 AE B

KRBT BB R B 18 TR S R B . 5
ST A ERA B, ARAAS T A RAE, E WINT B s B AT AT
Hedr, B SUERIEILYE. B SR BIRIRAL, R IIAE . BiR
5] K B A, R BIRTE FE YR

IR, 5 DRI AT M, SR PR B TR AR, &
KT U H AR, Zhas TR BRIk 7 22, BEAR VIR 75 3K, Sk % [
KA PR 1 7 s IR R et R e SR vk A A,
B RN BRI, 32T HT Fris AR BN FIK 7 5 B 2k
HAES, MR EE TR, Ak, A RN BT
YNIBE: S

4 Zit5RE

4. 18518

I X RE X K s TR B HE AR ik 5 Ak, AR
DMFH LR 458 AREMBIEBRRA % B 1 sk s ALE A
B, TEXE BB BORRS RiLE A5 B R R PERE . 22573 . IAIRRY
We R LA S5 R R i MR Stk T T 2R
AEANE B AL S 50, T LIRS B2 TR R 2 MR, KT
FRERRAS, Yok St RS IR 0

4. 2/

B 2 FHE IR T 25 A0 A 1 K SR RSP BRI 3 v, R
SRREIX K S TR H ARG EINHR, =k, &5
TR IE . BT BE MR AN AN BRI, gk pnssel.
VT EAR L. FN, B EE RGNS TRERER)
12N, SR IR TE VAU A S AN T, 4 s B s TR RS
TR BATHIE, TEARBIBA G S BIRE T, #EX
FEK B TREB B AN AT 5 K SR R i, R R 3
K BER 2 A AR Y AT R SRR R AN HE B KK BTk

[5%& 3Cik]

(11& =0 “FESE " AR IR & 2 A B IND. 758 B 4R
(3%),2024—12-14(002).

(212 /4 KA T4 & 15 % i T A & A 2 A7 0] 4
%47,2012,(01):20.

[31Z &, 47 Wr 7 038 & B HE o [ 9% 0 A AT 4R [J]. #
7 7£,2017,(01):94-99.

(413w R, E A ERETHESD  E o a EETE
P B E A TI/OLT. K M B SR AL3,2025,(8):1 14—118[2025—-08—-25]1.

(515 /T M. 3 T4 IR 70 3% 69 I 2 38 6 4 87 2B 38 ik 4 M R
# 2 WA (D). 3 F A %,2015.

EEE

& EAR(1991--), %, Rk, F R T IT KA AFH Bh 32 T4
T B R R KA TAE

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 23



