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Objectives

Brief overview of River Engineering
with focus on :

. River Equilibrium;

. Riverbed Degradation

. River Dynamics

. River Engineering
Computer Modeling

Concept of Equilibrium
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Concept of Equilibrium

slopes and cut a de
V-shaped valley. Low-elevation streams
Rapids and merge and flow down
waterfalls are gentler siopes. The
£OMMOon walley broadens and
the river begins to
meander

At an even lower
elevation a river wanders
and meanders slowly
across a broad, noarly flat
walley. At its mouth it may
divide into many separate
channels as it flows across
a delta built up of river-
borne sediments and into
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Hydraulic geometry of the Rio Grande

Reach 2

|| 1992 Active Channel
|1 1985 Active Channel
] 1972 Active Channel
I 1962 Active Channel

[E77] 1935 Active Channel
[ 1918 Active Channel

Hydraulic geometry of the Rio Grande

Jetty fields and vegetation of the Rio Grande

Jetty System (near Bernardo), USACE 1963




Timber Pile Revetment

Revetment Capout




Navigation
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Stonefill Revetment

hannel Realignment
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Trenchfill Revetment

Channel Contraction

Additional Contraction |
Structures (ACS)

Typical Stone Dyke
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Channel Control Dikes

Oxbow Preservation

Access to Oxbows
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Locks and Dams

Concept of Equilibrium

slopes and cut a deep
V-shaped valley. Low-elovation streams
Rapids and merge and flow down
waterfalls are gentler slopes. The
COMMON, valley Broadorns and
the river begins to
meander

At an even lower

Ation a river wanders
and meanders skowly
atross a broad. nearly flat
walley. At its mouth it may
divide into many separate

dedta built up of river-
borne sediments and into
the sea.
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Environmental Considerations

Construction Dredging
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Dikes Used to Restrict Flow to a Single Low Water Channel

Additional Contraction Structures
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Vented Dykes

Computer Modeling

Simulation Results (Duan and Julien, ESPL, 2005)

Bed Elevation Changes

> [ \{ D)
S Lﬂﬁ\ﬂ Comparison with a Natural Case

The Rio Puerco in New Mexico: A
meandering channel formed from an
initially straight channel
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EnSed2D Simulated Meandering Channel Forming
Processes (Duan and Julien, ESPL, 2005)
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Case 7: Inception of Meandering Channel

This laboratory experiment was conducted in WES-USAE
(Friedkin, 1945). The discharge is 1.416 I/s, and the initial
cross section is trapezoidal with a top width of 25.96cm and
a bottom width of 17.37cm. The mean sediment size is 0.45

mm

@m‘ﬁﬂ Animation of Simulated Results

Meanders at T=0.0

Assumptions: 1) constant width; 2) the straight reach at the upstream remains rigid
banks; 3) the outlet cross section is free to move; 4) sand bars out of computational
domain is unmovable; 5) Although non-cohesive sand was used, the movable domain
approach artificially stablize sand bars that facilitate the evolution of meanders
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Bed Emasion (m)

Transitional Meanders

dt
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Bed Elevation (m)
Final Meanders
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Concentration Field
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Erosion and River Mechanics Textbooks

Erosion
and ="
Sedimentation — _
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