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Water saving and water use guarantee solutions for ship lock
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Abstract: Taking the two-stage arrangement of double-lane ship locks in the section from Changshan River to
the provincial boundary of the Zhejiang-Jiangxi Grand Canal as an example, this paper conducts research on the
water-saving and intensive water use guarantee schemes for ship locks. For water-saving in ship locks, the method of
mutual filling and emptying between double-lane ship locks is recommended. Through the analysis of water demand
of the two-stage double-line ship locks, the theoretical water-saving rate can reach 50%. Considering the ecological
water and shipping water demands of the canal, combined with factors such as the amount and distribution of water
resources along the route, as well as topography and landforms, the water supply sources are studied and analyzed.
Three water security schemes are proposed: constructing new reservoirs within the region, lifting water with pumps
within the region, and building reservoirs and diverting water outside the region. Based on the construction content
and engineering investment of each water supply guarantee scheme, and after technical and economic comparison,

the scheme of lifting water with pumps within the region is recommended for the ship lock water supply guarantee.
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Fig.1 Three Gorges continuous five levels ship locks
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Fig.2 Pinglu Canal Madao double-lane ship lock
( three-level water-saving pool )
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Fig.3 Cross-sectional of water conveyance system for
Panama Locks No. 1 and No. 2
( mutual filling and emptying)
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Fig. 4 Water-saving pool and gate chamber cross-section
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Fig. 5 Layout plan of double-lane locks with mutual
filling and emptying arrangement
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Fig. 6 Planning cross-section of two-stage scheme
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Tab.1 Water consumption for operation of 23 m double-lane locks

i ETRWIKE WE O MgERR o mAKRY, Wik KRR BB B E i
IKAE K /m i B /m K3 /m 77 m’ SKBE /m g/ (m s em ™) REHITRIT
2035 4F 280 23 26 16.744 0 160 0.002 5 1570
2050 4F 280 23 26 16.744 0 160 0.002 5 2070
Bt AR RAE GNP sk R AT —RPERKE kR, AKEHY FRKE Q(R 340 d,
JKEAE SEAERE T 0 kB MARREL (W) R () /(m®-s7") % FeKE/(m’esTh) W) M2 m?
20354 1219x2 12. 46x2 16. 05 31.50 50 15.75 4.6267
2050 4E 1 450x2 13.52x2 14. 64 28.77 50 14.38 4.2257
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Tab.2 Longrao Creek runoff results
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Tab.3 Results of mainstream runoff in Changshan River
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Tab.4 Results of extraterritorial water source runoff

( reservoir scheme)
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Tab.5 Estimation of water usage for Tianma Hub Lock
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Fig.7 Proposed dam site for new reservoir
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Fig. 8 Section of pump station water lifting
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Fig.9 Planning dam sites for different schemes
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Tab. 6 Reservoir scale parameters and total investment of each scheme

WIS IK PR IEHEAKA /M MBERAL m? PEKAL/m  BEEEZR /MY MTER/m mKHE/Mm BERAC o’
1 REFOKFE 192 14. 88 140 0.83 197 67 16.73
2 RKRUKEE 148 21.59 140 13.47 153 58 25.28

176 3.95 140 0. 64 181 51 4.56
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Tab.7 Comprehensive comparison and selection of water supply guarantee plans
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