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Fig. 1 Passing procedure of ressels in the 1st chamber under the four-step operation mode for the TGP lock
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Fig.3 Curves of different physical quantities with double valves continuously opening under water head 47.0 m
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Fig.4 Sketch of the 1st bifurcation and the cavitation phenomenon at the dividing tongue
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Fig.5 Relationship between each characteristic value and water head
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Fig.6 Flow characteristics in the 1st chamber under primary operation mode ( water level 139.0 m, ¢, =2min)
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Tab.2 Test results of typical working conditions under water level 155.0m with four-stop log gates placed

wave amplitude & maximum longitudinal slope

in the 1st chamber

Wt iry Nl =2l Nk B % iﬁ/kHjJ‘l‘Eﬂ R
/ m / (m-s") / min /(m®-s7h)

1 0.08 1.08 0.193 15.7 450

2 0.10 0.96 0.119 17.7 390

3 0.13 0.86 0.122 15.6 360

B VK 7 s0UR ST T 580 156. 0 m B /KA SRS, a0 45 2 L35 3.
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Fig.3 Results of the 1st chamber full-scale ship tests under water level 155.0m with four-stop log gates placed
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Research on improving the traffic capacity of the TGP ship
lock during the completion period

HU Ya-an'*”, ZHANG Rui-kai'*?, LI Yun'??, ZONG Mu-wei'?, LI Jun'??
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. State Key Laboratory of Hydrology-Water
ying L1y ying Y Y Y gy

Resources and Hydraulic Engineering, Nanjing 210029, China; 3. Key Laboratory of Navigation Structures ,
Nanjing 210029, China)

Abstract; In order to relieve the navigation pressure caused by the single lane operation of the TGP ship lock
during its completion period, the authors put forward two innovatire assumptions: one is to adopt the four-step
operation mode instead of the five-step operation mode under water level 156.0 m, and the other is to change the
vessels’ waiting location from dolphins to the 1st chamber. Based on theoretical analyses, prototype debugging and
full scale ship tests, the key technical problems of the super design head operation under four-step mode and the
safety of berthing in the 1st chamber are all well solved by optimizing the conveyance mode of each lock head; the
fluctuation characteristic in the 1st chamber and the relationship between it and the berthing vessel’s mooring force
are also clarified; and the adequate scheduling scheme considering the above results is put forward finally. The
actual operation indicates that the above measures have greatly improved the traffic capacity of the TGP ship lock

and achieved remarkable economic and social benefits during the completion period.

Key words: the TGP ship lock; completion period; traffic capacity; prototype debugging



