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STUDIES ON FLUVIAL PROCESS OF STREAM CHANNELS (2)

Self-formed Stable Channel Profile and Process

By Kazuo AsHIDA, Yoshio MURAMOTO and Shiiji NARAI

Synopsis

As described in the previous paper,! a stable or a zero-bed load state is established in the upstream reach
of an alluvial channel under conditions of the absence of sediment feeding and a given discharge. This paper
deals with the stable channel profile and process on the basis of several results obtained from experiments
conducted in a large alluvial channel and theoretical consideration based on the fluvial hydraulics.

As a degradation of a channel bed and a flow stage in the upstream reach, the channel shape is stabilized
from the upper part of the side wall to the central part of the bed in a cross section, and different self-armoring -
states by the coarser sediment are observed along the flow perimeter. The stable cross sectional shape ob-
served at the final stage is appreciably flatter than Lane’s expression for a stable channel in the threshold con-
dition, and relations of a cross sectional area and bed slope to channel width according to Lane differ from
those observed here and by other investigators in alluvial channels with uniform sands. From this fact, it
may be concluded that the self-formed stable channel profiles are affected by the channel process with
bank erosion and a stabilized condition.

In connection with the channel process, one-dimensional analysis based on the fluvial hydraulic model was
developed for longitudinally uniform and nonuniform channel processes and compared with several experi-
mental results. In addition to usual fundamental equations of fluvial hydraulics, an expression of sediment
supply due to bank erosion were assumed on the basis of the phenomenological consideration and experimental
results in several kinds of laboratory flumes. The analytical results are in good agreement with the observed
ones at the initial stage of channel process.

Further study on the effects of sediment mixture and stream meandering on the channel process will be
needed in order to predict the criteria of stable profile in the upstream and the prominant bank erosion in the

downstream reach.
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Table Experimental conditions.

Cross Section of Channel
(Trapezoidal Shape) Discharge Flow Duration
Exp. No. Bottom Side Depth Bed Slope
Width Sloge ( (/sec) (hr-min)
(cm) cm)
1-1 . 7.5 100°CO”
I-2 100 1:1 20 1/200 15.0 30°19°
I 100 1:1 20 1/200 15.0 28°41"
m 50 1:2 10 1/200 6.0 71°267
v 50 1:2 10 1/200 15.0 25°00”
U.S ) 1/200 oan”
\' DS 50 1:2 10 1/500 6.0 55°30
UsS. . 1/200 aan”
VI DS 50 1:2 10 1/500 15.0 37°30

U.S.: Upstream Reach (x =0~60 m)
D.S.: Downstream Reach (x=60~110 m)
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Fig. 1 Variation of mean bed profile with time.
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Fig. 2 Variation of water surface width along stream with time.
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Fig. 3 Changes of cross-sectional shapes and median diameter of sediment in
the upstream reach with time,
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Fig. 3 Changes of cross-sectional shapes and median diameter of sediment in
the upstream reach with time.
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Fig. 4 Changes in gradation curves of channel sediment at x =4m and 28m with time.
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Fig. 5 Gradation curves of channel sediment at different lateral parts in x =4 m
and 28m at the final stage.
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Fig. 6 Variation of Uy/ Uy, 2—z, and B, with time.
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Fig. 9 Comparison of observed values with Lane’s theoretical curves for cross-
sectional shape of stable channel.
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Fig. 10 Comparison of observed values with Lane’s expression for stable channel.
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Fig. 11 Comparison of observed values with Lane’s expression for stable channel.
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Fig. 16 Variations of bank erosion and bed deposition rate along channel with time.

— 13 —



288 HAM AT ERE 145 B (H.46.4)

60
—- Exp. VT
Lo T=0~2°00"
E T ———— 2°00'~7°00’
- e 7°00° ~12°00°
) okt T 12°00°~ 17°00’
S ———— 7’00 ~22"I5'
]
x
-
<]

20

//"

x (m)

Fig. 17 Variation of sediment transport rate along channel with time.
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