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Question: Derive each formula to evaluate water pressure or pore
water pressure in Fig. (a), (b) and (c)
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X
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(a) ®)
o 5 o L mass density of water
o h
O O OQ . .
g O Qe o : mass density of sediment
PN 080 particles

Fig. (a) Sediment concentration ¢c=0 by volume, (b) Sediment concentration c= c. and sediment
particles are stationary, and (c) Sediment concentration c=c and sediment particles are carried
by turbulent suspension.
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d d cosé tang—tan@
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h tan @
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h ¢ (o/p—1)\tang, —tand)

7(2)

7,(2) = p,(2)tang
f ((uléz)",d,c, o, p)

Sediment
*  concentration

7(z) %% 71 (External shear stress)
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Y0 £ L 12.0(degy <0
h - 0 8.0 (depg.) << 0 = 12.0 (deg.)
7“‘ C 4 1.0 (deg.) < @ = 8.0 (deg.)
L 2 0 = 1.0 (deg.)
10 + c,=C/2=0.26
E Eq . (10)
. 8 =120 (deg.)
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Conditions of flume tests (Itoh, Egashira 2007)

d ee qm ht u T WO T

003 0.0292 9.72 9.71 0.336 | 11.5 0.117 746 120 3.67 0492 16.7 1.59 746 | 11.0

113 0.0292 9.75 29.8 0.539 | 184 0.176 9.45 1.93 3.67 | 0.388 19.0 242 2049 7.2

104 0.0292 9.71 50.4 0.707 | 24.2  0.208 10.8 2.52 3.67 10340 219 271 3495 | 7.5

017 0.0292 9.83 102 119 [ 409 0.257 141 431 3.67 10260 275 250 6812| 6.2

010 0.0292 10.0 216 1.60 | 54.8  0.270 16.5 5.87 3.67 | 0.222 34.2 3.41 15330 | 8.3

Flow discharge
10 — 30 — 50 — 100 — 200 (cm?s)

d : Sediment grain size
h, : Flow depth

=

. Settling velocity of sediment particle

e* : (: UTd/V)

A0

h,/d : Relative flow depth R, : Reynolds number
C; : Flux sediment concentration F. : Froude number
u_: Shear velocity defined as u_ =/gh, sing T : Temperature of water
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O q,,= 10 cm¥s

O 0y = 30 cm?/s

A - A q,= 50 cm?/s

¢ q,= 100cm¥s

A q,= 200 cm?/s

Exact solution for laminar flow

5 10 15 20
0, (deg.)

187 ) BL L $65% 2 (Itoh, Egashira (2007).
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Study Area and River (General Information)

Legend
N Elevation(m)
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River

West Rapti Basin of Nepal

Discharge (Cumec)

Elevation: 129m - 3550m (msl)
Catchment Area : 6,700 Km?2
Length: 257 km

River: Class Il river

Floodplain width: 0.20-1.7 Km
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Discharge Hydrograph of West Rapti River
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River West Rapti River- Main Channel
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