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Fig. 5 Experimental curve of ellipsoidal gravel pivoting angles depending on the

relative grain size Dy/K, under condition of saddle rotation
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Fig. 6 Experimental curve of ellipsoidal gravel pivoting angles depending on the
relative grain size Dy/K, under condition of grain-top rotation
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LABORATORY MEASUREMENTS OF GRAVEL PIVOTING
ANGLES UNDER SELECTIVE ENTRAINMENT*

Li Zhenlin, Qin Yunshan
(Instituze of Oceanology, Academia Sinica, Qingdao 266071)
Paul D.Komar

( College of Oceanography, Oregon State University, U, S, A.)

AssTrRACT

The pivoting angle of a grain about its contact point with the under-lying grains is very
important to grain entrainment. A series of experiments were conducted to investigate how this
angle depends on grain shape, relative grain size ratio and factors such as imbrication.

The pivoting angles of uniform grain size spheres reasonably agreed with that from a theo-
retically derived equation, but increased with decreasing grain size. This is consistent with ear-
lier studies limited to sand-size spheres. Experiments with spherical, ellipsoidal and angular
pebbles demonstrated that sediment pivoting angles increase with decreasing relative grain size,
increasing particle flattness, and angularity. Imbricated arrangement of flat pebbles enlarged
greatly their pivoting angles. The increase in pivotal angle approximately equal to the imbri-
cation angle. Other factors being equal, the orders of increasing difficulty of entrainment are
spheres, ellipsoidal grains, angular grains and imbricated grains. These results will be helpful
for quantitative evaluation of size, shape and structural effects on grain threshold, as well as

evaluation of the selective entrainment of grains from a bed of mixed sizes.

Key words Gravel, Pivoting angles, Selective entrainment.
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