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Shields Parameter
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Figure 7.6. Force diagram under steady uniform flow
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Figure 7.7. Shields diagram for granular material
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Figure 7.8. Modified Shields diagram
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Calculating Critical Shear Stress

Mean diameter, ds, (ft)
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Figure 7.9. Critical shear stress on a horizontal surface

Bedforms and Resistance to Flow




What are bedforms?

Initiation of Bedforms on a flat bed Ripples

Antidunes

Wind Blown
Ripples on Dunes

Lower Regime - Ripples

— 0.018 t0 0.028
» Concentration
— 10 to 200 mg/L
* Small Features
— Less than 20 cm long
— A few cm high
* Dominant Roughness
— Form




Lower Regime - Dunes

Concentration
— 200 to 3000 mg/L
Large Features

— Up to tens of meters in
height

Dominant Roughness
— Form

Field Characteristic
— Boils on the water surface

Transition - Washed Out Dunes

— 1,000 to 4,000 mg/L

 Water Surface Profile
— Out of Phase

* Dominant Roughness
— Form or Grain




Upper Regime - Plane Bed

— 2,000 to 4,000 mg/L
» Water Surface Profile
— Parallel

e Dominant Roughness
— Grain

Upper Regime — Antidunes

— 2,000 to 5,000 mg/L

» Water Surface Profile
— In Phase

* Dominant Roughness
— Grain




Upper Regime — Chutes and Pools

— 5,000 to 50,000 mg/L
» Water Surface Profile
— In Phase

e Dominant Roughness
— Variable

JUMP

=—e—

(b} Chutes and Pools

Bedform Classification

— Resistance to Flow
(Energy Dissipation)

— Sediment Transport

— Relationship between

the bed and water
surface

Lower Flow Regime . Upper Flow Regime

~Forms of bed roughness in sand channels
(Simons and Richardson 1963, 1966)




Based on Transport-Stage Parameter

van Rijn, 1984b
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Field Surveys on the Rhine River

Bedform Profiles
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Figure 8.15. Dunes of the Bergsche Maas during the 1984 flood of the meuse
River (kmr denotes river kilometer; after Adriaanse, 1986)




Dune Height during the Flood
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Fig. 3. Primary dune height versus discharge: (a) Bovenrijn and (b) Waal (dashed lines represent falling stage)

Manning n during the Flood
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Fig. 6. Manning » versus discharge: (a) Bovenrijn and (b) Waal (dashed lines correspond to falling stage)
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Resistance to Flow
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Sedimentation Engineering
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South Korea

Total rainfall of Typhoon Maemi from 9/8/2003 to 9/13/2003)
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Imha Reservoir, South Korea

average:
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CSU Watershed Model TREX

-Flow Depth [ft] 100 yr Storm

Logarithmic Velocity Profile
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Turbulent Flow Equations
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Rock Riprap Plantings or soil
Section View bioengineering
systems

Stream-forming flow

Erosion
control
fabric

Top of riprap
minimum thickness
equals maximum
rock size

Gravel bedding,
geotextile fabric as
needed

E

Bottom riprap minimum thickness equals
2x maximum rock size
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bed elevation (m)
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width (m)
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River changes below Hapcheon dam
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Nakdong River Estuary Barrage

Case-Study:
Gupo Bridge
——= during Typhoon
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Old Gupo Bridge

Flow G
Bri

Dadae Harbor
highway

Old bankline
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Riprap protection
circumference=189.2M Riprap protection
circumference=149.0M
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circumference=1975
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O :l/l'Eel pe
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(Grouting (Concrete mortar)
N [ — i S
for excavating Riprap protection

Sheet pile

s

sheet pile

Alternative plan 1

Grouting

(Concret mortar)

m
excavation

‘-.

Riprap protection

Alternative plan II
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.Fi:une 14, Gupo and Subway Bridge Piers before and after retrofitting construction
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Erosion and River Mechanics Textbooks

Erosion

and -.
Sedimentation -— _
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