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TRANSITION PROCESS OF TURBULENT STRUCTURE
AND SUSPENDED SEDIMENT CONCENTRATION IN OPEN
CHANNEL WITH SUDDEN BOTTOM ROUGHNESS CHANGE

By Keiichi Kannpa, Yoshio MuramoTo, Yuichiro Fujita

and Tetsurou YApa

Synopsis

Before and behind bed protection works in natural rivers, bed roughness
abruptly changes from smooth to rough and/or rough to smooth. This paper deals
with water surface profiles and turbulent structures of open channel flows produced
by sudden changes in bottom roughness experimentally and theoretically.

Changes in vertical distribution of sediment concentration under the fully
suspended condition are also discussed. The transition of flow depth was found to
be mainly depend on the bed slope and classified into three types of flow patterns.
In the downstream reach after roughness change, distributions of the velocity and
turbulence property vary with development of the internal boundary layer, in which
the transfer of turbulence energy by convection and vertical diffusion play dominant
role in the turbulence energy budget. The calculated results of the k¢ and
sediment transport models agree well with the experimental ones.
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A : sand feeder, B :carriage for mesurement, C :changing point in surface roughness

D : weir for water surface control, E : triangular weir, F :returning flume

Fig. 1. Experimental channel and equipments.
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Table 1. Experimental conditions

Run No. () i |@1/9)|ha (em)|U.. (ea/s)|c,(ppm) (2)
SR—1 | smooth—rough | 1/500 | 4.00 | 3.98 2.55 340 sub —> sub
SR-—-2 ” 1/100 | 4.26 | 2.52 4,95 680 |super — sub
SR—3 ” 1/50 | 5.44 | 2.34 6.41 1020 super —> super
RS—1 | rough—>smooth | 1/500 | 3.75 | 2.54 2.08 380 sub = sub
RS—-2 ” 1/100 | 5.07 | 1.93 4.15 580 sub —> super
RS-3 ” 1/50 | 6.21 | 1.85 4.22 —— |super — super

(1): channel bed roughness (upstream —> downstream), 1i: channel bed slpe, Q: discharge
he: uniform depth for downstream surface, U.s: friction velocity for downstream surface
Cw: mean sediment concentration
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Fig.5. Transition types for water surface profile.
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Fig. 6. Changes in velocity distribution at the downstream reach.
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Fig.9. Changes in Reynolds stress distribution at the downstream reach.
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