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DENSITY CURRENT AND

SEDIMENTATION ENGINEERING:

[ Innovation ]

This book consists of three sections and twenty—nine chapters,
covering density current hydraulics, sedimentation engineering
problems, experiments on sediment settling and saturated sediment
concentration. It presents basic equations of turbid density current
with clear water entering upper layer by settling of sediment down to
the bottom layer, which can figure out longitudinal change of water
and sediment in density currents. Based on two—layer stratified flow
theory analysis, as well as experimental and observational data, this
book presents the discrimination number for plunging point of a density
current (in 1959), and then presents the discrimination number for
plunging point of low—sediment and hyper—concentrated flows and
established a unified formula in 2007. It takes the lead in discovering
and distinguishing the positive mixing in supercritical flow (upper clear
water enters lower density current) and negative mixing in subcritical
flow (not exist in saline density current) of turbid density current, and
presenting the empirical formulas for both positive and negative mixing.
It presents the limit suction height of sediment flushing through sluices,
and dimensionless discriminant value HL of the limit suction height
of sediment flushing by density currents. HL also applies to saline

[ Influence ]

This book gathers Prof. Fan Jiahua's achievements in the
study of sediment density current for more than fifty years, including
theoretical results of early experiments and data summarization and
analysis; achievements of engineering experiments and research
programs entrusted in his working life; and research results improved
and summarized after his retirement. This book comprehensively
summarizes and expounds the basic theories of density currents
and density current problems in hydro—projects, and such theory and
problems are not discussed in any published books regarding density
current at home or abroad. It receives a high appraisal from experts
and scholars from universities, research institutes and watershed
management departments, who unanimously believe this book makes

Main Contributor : Fan Jiahua
Award-winning Unit : Department of Sediment Research

EXPERIMENTS AND DESIGN

and turbid density current results of domestic and foreign scholars. It
presents the methods of calculating the slope of floodplain formed by
reservoir backwater deposition, and the channel gradient formed by
reservoir drawdown flushing. It presents the approximate calculation
method for sediment amount flushed by density currents in reservoirs,
which has been internationally recognized. It presents the design
method for settling basins for backwater and non—-backwater density
currents. It obtains, through flume experiments, the formula for initial
velocity of a density current in approach channels, and presents a
estimate method for sedimentation of turbid density currents along
approach channels with a navigation lock. It comprehensively
researches saline wedge and turbid wedge sedimentation and re—
deposition in dredged channel in the estuary of the Yangtze River, and
obtains the impact of navigation channel from tide—induced longitudinal
and strong wind—induced transversal density currents and other
achievements.

a great contribution to the development of hydraulics and river
dynamics. Research findings of density currents in reservoirs have
been applied to the regulation of the Sanmenxia Reservoir, Liujiaxia
Reservoir, Xiaolangdi Reservoir and many other reservoirs. The
rationality of the planning and design for sedimentation and sediment
flushing for hydro—projects on the heavy sediment laden rivers in
Northern China have been verified by the long—term operation practice
of these projects.
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