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Operating stability of new escalator type bidirectional hydraulic shiplift
LIAN Jrjian, LIN Zhe, LIU Fang
(State K ey Laboratory of Hydraulic Engineering Simul ation and Saf ety, Tianjin University, Tianjin 300072, China)

Abstract: With the development of society and economy, the development of navigation and ewlogical tourism in middle and
small rivers receives more and more attentions. Due to complicated structure, high investments and bad compatibility with na
ture, here we put forward anew escalator type bidirectional hydraulic shiplift. The new shiplift is simple in structure, easy to opr
erate, environment protective and energy conservative, and has good economical and practical features. In order to analyze the
operating stability of the shiplift,a ship ship compartment cable- ship reception chamber - water fluid structure interaction mr
merical model was built, the rules of liquid sloshing and ship shaking during the operating period of ship lift were analyzed, and
the measures of enhancing operating stability were studied. The results showed that: Firstly, the vertical displacement of the
ship and the hydrodynamic pressure in the ship reception chamber display peaks during the deceleration time, and sloshing dis
placement peak is almost proportional to stop acceleration, which is not affected by the variation of water depth in the ship re
ception chamber; Secondly, the frequency of sloshing is correlated with water depth in the ship reception chamber and has nothr
ing to do with stop acceleration; thirdly, the vertical and T- type baffle arranged in the chamber can reduce the sloshing displace
ment of the ship to a certain extent; Finally, the longitudinal and transverse cable arranged betw een the chamber and the ship can
significantly reduce the sloshing displacement of ship and the longitudinal cable has the better effect on reducing sloshing than
transverse cable. T he findings of this paper have im portant reference value for engineering design.
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Fig. 1 3 Dimension arrangement diagram of the new shiplift
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Fig.2 Top view diagram of the new shiplift

3
Fig.3 Side view diagram of the new shiplift
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Fig.4 Diagram of rectangular container
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Fig. 5 Diagram of water sloshing in container
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Fig. 6 Lateral force change curve of free sloshing

in the rectangular container
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Fig.7 Spectrum diagram of lateral force in the rectangular
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Tab. 1 check list of water sloshing frequency in the redangular container
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Fig. 8 Sketch map and numerical model map of 3D structure

of the ship reception chamber
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Fig.9 Vertical displacement diagram of the ship centroid
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Fig. 10 Lateral pressure diagram in the ship reception cham ber
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Fig. 11 Maximum displacement diagram of the ship centroid in

different water depth
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Fig. 12 The frequency diagram of the water sloshing of the

ship reception chamber in different water depth
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Fig. 13 Sketch map of installing vertical baffle( a), horizontal baffle(b) and T-baffle in the ship reception chamber
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Fig. 14 Ship displacement curves under the influence of

different types of baffle
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Fig. 15 Sketch map of flow field in the ship reception

cham ber with no baffle

16 T
Fig. 16 Sketch map of flow field in the ship reception
chamber with T-baffle
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Fig. 17 Diagram of the ship reception chamber with no cable
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Fig. 18 Diagram of the ship reception chamber wih longitudinal cable
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Fig. 19 Diagram of the ship reception chamber with transverse cable
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Fig. 20 Displacement curves of the ship with cables and no cable
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Fig. 21 The longitudinal cable tension variation diagram

of ship chanrber
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Fig. 22 The transverse cable tension variation diagram

of ship chanrber
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