K EIR 20264 F 1% F4H

XK BOE LRERER BT 5K 'R H

%4 BAT' 3 oM’
LA B TAZR AR 3], #d KR 448124
2.9 B K HAHRA RN G, #dk FIT 448000

[BET-F R0 LR EREE LR ALELRKRE, FERKARERIBIK, B AERIAR L AAE AR B K AR
o ATRHMALEETE, ALUAELFRFIARMERAARLT L, EEXBETHABKEISLM4, HEstt
MEREEL, AT IHE, =6 L= XMy TS AR, REAFTKABREELHK, 26T THT AKX
ZRNT R AN BEFE, FIMEA 5B AT SRR @A, 4T L RHBAK N FEFEADAG S
B, BT TRERLLSGALEMN, BRI RERINZRE LIAAMEN . ZBCEFTETHER AN KARKAR, HRAEMK
R AP RIARRE, A2 TR R RS GEE, #t— PR R R MOKBAITAE S,
[REHAFRER; LREHE; 285 ARKATHE; FTREE

DOI: 10.64635/ja.2026.1388 HhESES: S2775 XERFRIRES: A

Channel Anti-Seepage Design and Hydraulic Element Calculation for Water-Saving
Reconstruction Projects in Irrigation Districts
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Abstract: Old earth irrigation channels in northern plain areas commonly suffer from seepage diseases, and the water
conveyance efficiency of canal systems has remained relatively low for a long time, making it difficult to meet the water supply
standards of modern large-scale agricultural irrigation. Based on the needs of regional soil and water governance, this paper
takes small and medium-sized agricultural irrigation districts in the North China Plain as the research object. Combined with
the regional seasonal freeze-thaw soil and water conditions, the on-site engineering performance of three lining materials,
namely cast-in-place concrete, composite geomembrane, and lime-soil mixture, is horizontally compared. Based on tabulated
parameters from current national water conservancy standards, the hydraulic elements of trapezoidal channels are calculated
using the Manning—Chéy formula, while the channel section configuration is optimized in combination with the original
terrain conditions of the site. According to the differences in water conveyance loads between main canals and branch canals, a
graded anti-seepage mode is adopted. Composite anti-seepage structures are suitable for backbone main canals, while
cast-in-place concrete lining structures are suitable for field branch canals. The proposed reconstruction scheme can balance
flow velocity in the channel, effectively reduce the risks of channel scouring and sediment deposition, steadily block seepage
paths in the channel body, and further improve the operational stability of canal water conveyance systems.

Keywords: plain irrigation district; earth channel; graded anti-seepage; open-channel hydraulic calculation; water-saving
reconstruction
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