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BED-LOAD TRANSPORT.
I: MECHANICAL
CHARACTERISTICS

[ Innovation ]

Saltation is a major form of bed
load transport. Since 1914, many
scholars including Gilbert have conducted
researches in this respect. However,
saltation property is remained unclear
due to the limit of instrument precision.
Therefore, this paper presents a study on
the mechanical characteristics of saltation
based on a great number of experiments,
and obtains following innovative results.
First, it defines the proportions of rolling,
saltation and suspension of bed load:
rolling, saltation and suspension are major
forms of sediment movement, whose
movement intensity function is directly
correlated with water flow movement
intensity ©, so this paper deduces the
percentages of the three movement status,
according to which saltation takes the
leading position by taking up 70% of bed
load transport when 0.1<©<2.0. Second,
it presents the kinematical characteristics
of bed load saltation: including the
track, radial and vertical speeds,
acceleration, the difference
between particle saltation speed
and water flow speed in typical

[ Influence ]

In this paper, more than 1,000
runs of experiments were conducted
using the high—-speed photography
technology, accumulating precious
data for the research of bed load
transport mechanism. The kinematic and
mechanic characteristics of bed load
saltation were studied comprehensively
and theoretically, and the saltation
equation was deduced, whose analytical
solution matches well with experimental
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saltations, and many other characteristic
parameters of saltation such as the
maximum saltation height (Hb=2D-4D),
maximum saltation length (L =15D-20D)
and etc. Third, it presents the mechanical
characteristics of bed load saltation: it draws
the force diagram of bed load transport,
analyzes drag force, uplift force, added
mass force, accelerated circling force of fluid
and inertia force of accelerated movement
of particles, and deduces the expressions of
drag force and uplift force factors. Finally, it
deduces saltation equation and its analytical
solution: according to the force analysis of
particles in bed load transport, it deduces
the saltation equation, and obtains the
analytical solution to movement track, which
agrees well to the measured data.

data. Since it was published on the Journal
of Hydraulic Engineering, ASCE in 1996, the
paper has registered more than 60 citations,
with a great international influence in the
research of the basic theory of sediment
movement.
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