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A STUDY ON THE DELTA FORMATION PROCESS
IN A LATERALLY WIDE BASIN

——LABORATORY STUDY OF DELTA
FORMATION CAUSED BY BED LOAD—

By Kazuo AsHipA, Kenji Sawal and C. L. SHIEH

Synopsis

A sand terrace, so-called delta is often formed in front of a river mouth, In this study
the development of such a terrace accompanied by the active variation of streams caused by
bed load sedimentation was studied experimentally.

The results are summarized as follows.

1) At the initial stage of the formation of delta, the flow shows the aspect of a jet and
the delta mainly progresses longitudinally. After some time, the progressing speed slows
down and the delta begins to develop laterally.

2) When the central part of the delta is raised and flow loses the enough power to
carry sediment, a lateral stream is formed, which begins to erode the outer bank quickly and
becomes to be farely straight.

3) The averaged properties of the development of delta is estimated by the equations of
sediment balance including the sediment discharge passing through the fore edge of delta
and the representation of the delta form by means of some simple functions.
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K LA, KT X N B = AMIUKERIEES 2 W IZ T IRROABIGEL T, BROFELRS
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Table 1 Experimental conditions (Series I)

CASE | B,(cm) |By(em) | Zy(em) | Lyem) | 1, I, Qéﬁg)(g§§n>.pwnn F, | ByH,
I-1 10 | 100 | 150 | 150 3%6 = | 360 5.7 7| 08|
I-2 2 | 100 | 150 | 150 E&Y éﬁ 98,5/ 7.3 5.6 11| 16
-3 4 | 100 %}m 150 | s 35 | 20 93.7 4.1 15| 38
I-4 4] 100 | 150 | 150 | o 0 20 14 0.8 18| 20
1-5 30 | 300 | 500 | 500 ?%y ?%Y 1000 | 480 3.5 1.4| 37

Qw: Water supply g: Sand supply D: Weir height F,: Froude number of channel flow
B,/H,: Ratio of channel width and water depth
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Fig.2 Experimental equipment h: Channel depth
(Series I1).
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Fig.3 Surface flow pattern and plane -forms
of delta and streams.
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Fig.4 Longitudinal profile of stream bed and water surface along
the center line of the flume.
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Fig.6 Generating, developing and disappear-
ing process of a tributary.

[e)]
i
I
1
i
|
1
'
i
]
1
i
i
]
i
'
t
'
1
]
)
1
!
t
t
]
|
I
1
1
'
I
i
<q

:

k3 T
NS c i -
6l —— T T e - ——— e
5[0 /\/j —
gl T - v
L 75 50
L(cm)

Fig.7 Longitudinal forms of stream bed and
water surface along a tributary.
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Fig.9 Migration of the outer bank of the stream in Series II.
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Fig.11 Cross sectional profile of stream in Series II.
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Fig.13 Definition sketch for sediment
balance calculation.
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Fig.14 Comparison of measured and calculated forms of delta in Case I-1

((a}: Plan forms, (b) : Longitudinal profiles).
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Table 3 Comparison of measured and estimated values of stream width

Case | ch37s) t(min) N Iy B(cm) | Bi(cm) | B,(cm) s
1-1 360 248 1 5.78x1073 14 13.2 9.5 2.4
361 2 8.47X107° 12 10.2 6.7 2.98
1.1X1072 8 13.6 6.7 4.7
423 1 6.8%X1078 13 15.8 9.5 3.2
761 1 5. 781073 13 13.2 9.5 2.4
I-2 98.5 1497 1 1.03%x1072 8 7.0 4.9 2.86
1507 1 1.04%x1072 6.5 7.05 4.9 2.86
1532 1 8x1073 6.0 5.3 4.9 1.82
I-3 200 2 1.71%x1072 10 12.4 5 6.87
2X102 9 14.8 5 9.02
3 1.73x10°? 1.5 8.4 4.1 5.37
1.79%x107? 6 8.77 4.1 5.7
2.24x1072 10 8.4 4.1 8.4
11-2 220 7 1 4.5%X1073 12 6.14 7.4 1.13
20 1 9.1x1073 12 13.4 7.4 3.85
70 1 9.0x10"? 12 13.3 7.4 3.8
183 1 6.25%x1073 13 8.85 7.4 2
Qw: discharge I: water surface slope B: stream width (measured)

B,: stream width (calculated by eq.(12)) B,: stream width (calculated by eq.(13))
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