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Fig. 1 Three views and model diagram of the hollow block (unit: mm)
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Fig.2 Curve of sediment grading for the flume experiment
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Fig. 3 Layout of measuring points for hollow block flume experiment (unit: mm)
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Fig. 4 Numerical model and grid division of hollow block
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Fig. 6 Vertical distribution of velocity and turbulence intensity at some points in the hollow block
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Study on flow and sediment dynamics and deposition characteristics
of hollow block

Hou Zhongquan "?, Shi Jin?, Wang Xianye', Guo Leicheng', Xie Weiming',
Xu Fan', Huang Mingyi®, He Qing'

(1. State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200241, China; 2. Shanghai Water-
way Engineering Design and Consulting Co., Ltd, Shanghai 200120, China; 3. Yangtze Estuary Waterway Administration Bureau, Ministry
of Transport, Shanghai 200003, China; 4. CCCC Third Harbor Consultants Co., Ltd., Shanghai 200032, China)

Abstract: Hollow blocks have good water blocking and siltation promotion functions, and have been widely used in
ecological restoration projects in recent years. In this paper, combined with flume experiment and Flow-3D numer-
ical simulation, the water blocking effect and sedimentation characteristics of open and semi-closed hollow blocks
are analyzed. The results show that the permeability of the hollow block plays a leading role in the internal flow ve-
locity and turbulence intensity, and the semi-open hollow block with small permeability has a better effect in slow-
ing down and turbulence control. The suspended sediment concentration near the bottom of open and semi-closed
hollow blocks increases by 56% and 75%, respectively. Both of them can promote the deposition of sediment in the
block. The environment of low flow velocity, sediment micro-deposition and water and sediment connected inside
and outside by hollow blocks is the habitat requirement of macrobenthos, the structure of low turbulent flow inside

the semi-enclosed hollow block is more favorable for the habitat and reproduction of macrobenthos.

Key words: hollow block; flume experiment; Flow-3D; flow and sediment dynamic; deposition
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