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Objectives

3. Incipient Motion;

4. Riprap Design;

5. Bed Load and Suspended Load;
6. Flow in Bends.
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Fall Velocity
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Open Channel Flow
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Incipient Motion

Angle of Repose
Effects of Angularity

Motion occurs when
the center of gravity
(G), is inline with the
point of contact (C).




Angle of Repose
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Figure 7.7, Shiekh diagrorm for grasular matetial

Beginning of Motion

10! 1 10 10? 10°
G-1)gq3

D, djll[t;!i]
w

Figure 7.8. Modified Shiclds diagram




Critical Shear Stress
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Figure 7.9, Critical shear stress on a horizontal sarface
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Velocity Method

g Stone weight .
Side

Hnwmlmmnzwln(wm o'

) 1 1000 (kg) 1210 g

V, = K /2(G - 1)gd,

K, =log :;—h \/tan @

STABLE
8|
S

6|
4

025 0 | 075 10| m
0 05 10 15 20 25 30 335 40(®)

‘Equivalent stone diameter

Figure 8.4, Particle-stability diagram.

Riprap Design

Rock Riprap Flantings or soil
Section View bioengineeing
systoms
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Gradation of Riprap

Table 8.2. Suggested riprap size gradation

Percent
finer by weight

Sieve diameter  Stone diameter
(xdso) (xdsp)

armoring 5
 Suggested Riprap 10 o5 028
gradation from USACE » 0% o
is shown to the right 0 080 o
« Riprap with poor bt bt 0%
L W 110
gradation may be used, 70 160 150
but a “filter” layer is bed 180 L

required 1%




Gravel Filters

¢ 4 thickness of

Riprap layer is a 5<M<40
good guideline d,s(bank)

¢ Suggested gravel -
filter gradation M
equations are dgs(bank)

shown to the right
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Incipient Motion
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Isokinetic Depth-integrating Sampler

isokinetic
nozzle
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Collapsible-bag
sampler array

As used in:
Amazon
Orinoco
Mississippi
(b)
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Old River Control Complex

Example 3-D Model Mississippi

—

— L

Erosion
and
Sedimentation

18



pierre@engr.colostate.edu

THANK YOU
for your Attention!
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