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CRITICAL SHEAR STRESS OF INCIPIENT MOTION OF SEDIMENT "

He Wenshe  Cao Shuyvou®  Liu Xingnian®  Yang Jumi®  Fang Duo®
[ Lanzhou Reilway Dndversity, Lonshon T300TO, Chinag)
“(State Key Hydmudics Laboratory of High Spead Flow, Sidoem Dniversty, Chengdu GI0065, Chinag)

Abstract  Incipient motion of sediment is one of the most fundamental problems in the theory of river
dynamics and remains a challeng due to its un steady and random characteristics in the process In this
paper, the mechanism of initial motion, the effects of flow and sediment factors are studied for non-uniform
secliment. The theory of threshold status of sediment is analyzed carefully by considering incipient. criterion,
ingtantaneous wlocity, relative exposure degree of bed material on the surface of river bed, a8 well as, virtual

mass force, ete. The formmila for critical shear stress of non-cohesive sediment is obtained by rolling model,

T i
as: [EP—— = .-!(1 + {( -;")) . The coeflicient of rdative degree of exposure £, and a synthesize influence
5 — "fElr i el
cocfficient A correlated with flow fluctuation, drag, lift, and submerged gravity and their ammn ete. are included.

The coefficient of A is caleulated by using related data available in edsting research findings. The critical shear
stress is not a constant even for uniform sediment and depends on the relative expesure degree of sand. For
non-uniform bed material, sediment particle with dismeter larger than equilibrinm one, may mosve easily. The
sitnation is on the contrary for the sediment particle with diameter less than the equilibrinm one. And the
secliment particle with diameter equal to equilibrium one have the same incipient velocity with uniform sediment

of equilibrium diameter. The formmilais verified with flume data, showing that the calculated results agree well

with experiments and may reflect the characteristic of the incipient motion of non-uniform bed material.

Key words non-uniform sediment, incipient welocity, relative degree of exposure, low fluctuation, additional

mass forece
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