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Objectives

Brief overview of methods and case studies
for river engineering and modeling:

1. Degradation, Scour and Gravel Mining;

2. Aggradation, Sedimentation and Flushing;
3. Dredging and Sediment Management;

4. Disaster Prevention.




1. Degradation, Scour and
Gravel Mining
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Bank Stabilization near Bridges
Sacramento River, CA
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River Sand
Mining

10



Channel realignment
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Off-stream Sand and Gravel Mining
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2. Aggradation,
Sedimentation and Flushing
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Environmental Considerations
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Example 3-D

Model Mississippi
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Sediment Flushing
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3. Dredging and Sediment
Management
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v .
ugs on the Rio Grande
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(a) Hopper dredge

I Overfow C - 20 000 ppm
00 Hoppers

Pump

(b) Dustpan dredge
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() Cutterhead dredge
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Cutterhead Dredge

Cutterhead Dredge
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Disposal site for dredged material
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Nakdong River Estuary Barrage
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Example: Sangju Weir, S.Korea

From Dr. Hwayoung Kim

Hydropower Revenues

Capacity: 1,500 kW * 2 units
0 wp — O
Unit cost of sales = 0.13 USD/kWh
; Production and benefit Unit cost of LEES
) NS 577 il

8,004 1,179 1,072 TIE
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Excavation Costs

A Nakdong River Estuary Barrage (19908 2010)
A V =13,678,000m3( 43.2 million dollars)
A Unit cost = 6.31USD/m 3

Nakdong River Photos of excavation
B7 Estuary Barrage

Other Issues besides sedimentation

A 1t is hard to change reservoir operation rules
because we
have other issues to dealwith.
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MCDA Rating (WAM)

Mal n Crlterla Sangju Weir in South Korea

Relative Normalized | Normalized
Resource Criteria Importance| Weights Weights

Alternative Comparison for G2

3.16

3

Alternative 540 500

5 5
4| 1

1 500 386 300 ™1

Overall ][3.000 2362 3.154 3.156
Rank

Step1 Step2 Step3 Step4 Step5 73
) Criteria Identification RIF Definition Constraints Analysis Alternatives development MCDA Modeling
%

4. Disaster Prevention




Classification and Rheology

Total shear stress :
t=ty+t,+ti+ty

.

Landslides Yield stress
Mudflows Viscous stress
Mudfloods Turbulent stress

Debris flows Dispersive stress
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Landslides

Steep hillslopes

High rainfall
precipitation

High Infiltration

Saturated yield
strength ~ 1kPa

Wy )

DuksanCreek modeling with TREX
from Dr. JaehoorKim, CSU and KFRI

Effectiv e Slope reduction,
Solution drain, vegetation

Terraces
Drainage
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Mudflows

"%y Viscous
A High
‘. concentration of

silts and clays

A 45% < Ov < 55%
‘ . ~A Low velocity and
2% Froude number

(\ A Large flow
‘%% 47 depth and
SN pressure

& No abrasion

Effectiv e

) mm) Store, Deflect , Spread
Solution

- Storag e basins
- Deflectio n walls

Storage Basin Deflection Wall

Rudd Creek, Utah
FNEY 5N WAY hQ. NASY
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A Turbulent

A Non-cohesive
particles

Sands and silts
Cv as high as 40%

High velocity and
Froude Number

A Abrasive

Effectiv e Solution ) Increased
conveyance

Straight channel

Lined canal Lined canal with drop structures
Berm and levee - g

Drop structure

Straight Channel

41



Debris Flows- Los Corales Venezuela
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Debris Flow

A Dispersive

| A Large rocks

5 R 2 A Non cohesive
: .4 A Low viscosity

Debris flow Countermeasures

Effectiv e Solution mmmp Retainlarge rocks
Drain water

Concrete sabo dams Sabo Dam and Steel Frames
Steel Frames
Debris Racks

Sabo Dam Construction
T R
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5. Example Mt Umyeon
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