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Introduction

Definition

* Aretaining wall is a near-vertical
structure that holds back earth
and/or water.

Purpose

 To stabilize the riverbank on which
the retaining wall is constructed.

* To prevent riverbank erosion, lateral
migration, and mass failure.

Importance

e Valuable for protecting waterfront
property and infrastructure.




Types & Basic Theory

Three Main Types: Gravity, Sheet-Piling, and Cantilever. (Anchors are used when extra support is needed)

Simplified explanation of typical retaining walls

Earth pressure vector
Gravity vector (of wall)
Reactive force vector
(not all shown)

Gravity wall

H LT

Standard wall type that holds the earth mainly through its
own weight. Can pivot and topple relatively easily, as the
internal leverage of the earth pressure is very high.

Earth pressure vector
Gravity vector (of wall)
Reactive force vector
(not all shown)

Piling wall

LELTHELEN L]

Using long piles, this wall is fixed by soil on both sides of its
lower length. If the piles themselves can resist the bending
forces, this wall can take high loads.

Earth pressure vector
Gravity vector (of wall)
Reactive force vector
(not all shown)

Cantilever wall

LT

The cantilever wall (which may also extend in the other
direction) uses the same earth pressure trying to
topple it to stabilize itself with a second lever arm.

Earth pressure vector
Gravity vector (of wall)
Reactive force vector
(not all shown)

Anchored wall

[HHTEEETLETT

This wall keeps itself from toppling by having cables
driven into the soil or rock, fixed by expanding anchors
{can be combined with other types of walls).




Basic Theory

@ Gravity Basic forces acting on a retaining wall
* Hydrostatic Pressure
* Soil Pressure

* Gravity

Scour may develop at structure base if
located in a channel bend

* Needs armoring

e Extend the structure past the maximum
predicted scour depth

-

Potential scour formation
Soil Pressure t




Basic Equations

Slope Stability (Julien 2010)
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Moment Equation
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Gravity Walls

e Cribwalls(a)

i i i i AN T o777 ]
Interlocking structural members, typically filled with E====ags
()

rocks to increase the weight of the overall structure. flzzz____Th

2/
7

e Masonry Walls(b)
Stacked blocks or bricks

« Concrete(c)

.-, Concrete <=

Cast-In-Place concrete with reinforcing steel

e Caissons(d)

Precast with reinforcing steel and compacted fill

Note: All gravity walls need permeable backfill to relieve
hydrostatic pressures on the backside of the wall

Stretcher




Gra\”ty Walls = S 'W“‘

- e -

Gravity walls rely on their self-
weight to resist lateral earth
pressures and hydrostatic

forces.
Pros N
. 5 . - St P “._:.—{_, s ‘
* Simple design (typically) Masonry Wall TR N
* Durable -l
Cons

* Large amount of concrete
needed

* Not economical for heights
greater than 3 meters

* Needs a good foundation


https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.tensarinternational.com%2FSystems-Products%2FTensartech-Systems%2FTensartech-TW1-Wall-System&psig=AOvVaw11l5D55spG9EMgJkLC_RRm&ust=1651854312982000&source=images&cd=vfe&ved=0CAoQjhxqFwoTCJj4p4DjyPcCFQAAAAAdAAAAABAb
https://gabion1.com/retaining-wall-ideas.htm
https://www.google.com/url?sa=i&url=https%3A%2F%2Fthedockdoctors.com%2Fwaterfront-retaining-walls&psig=AOvVaw16U6nV0PCUeFguZOCxyFJn&ust=1651861311479000&source=images&cd=vfe&ved=0CAkQjRxqFwoTCKjDm4r9yPcCFQAAAAAdAAAAABAD
https://engineeringdiscoveries.com/wp-content/uploads/2020/02/5277312c1896c20ba4d0554e3b377e88f5ff5af9.jpg

Cantilever Walls

The cantilever wall system uses a reinforced
concrete base that extends behind (heel) and,
optionally, in front (toe) of the vertical wall to
resist the active soil and hydrostatic forces.

Pros
* Less concrete than traditional gravity wall

* Durable

* If precast, easy constructability.
Cons

* More complex design

* Pronetosliding

f"ﬁ

* Needs a good foundation . & - * éReinforced concrete &




XGranulur backfill Anchor rod

Waler —ce

Sheet-Pile Walls “ ‘ o

bankline
Active zone

Sheet piling wall —

» Utilizes interlocking steel sheet piles that
are driven into the ground

* Typically used in flood and erosion control

* Creates a smooth channel




Sheet-Pile Walls

e S—

Pros |
* Temporary remedy for flood }
control
* Useful when there is no room '
for a sloped bank '
Cons
* Limit stream access to the
floodplain
* Lead to down-cutting in the
channel bed

* High velocities and erosion may

7
occur downstream S '

b7, //‘

e Structure steepness makes it /////// 0 '
harder to access the stream 7 -, | :

* Expensive 4’/ '




Gabion

A gabion is a multi-celled wire
mesh structure filled with rocks.

Gabion Types

* Box (a)
e Bag (not shown)
* Mattress (b)




Box Gabion

Construction

* Box and bag gabions can be stacked, where
the cages are attached by wire or handles.
Acting, mechanically, as a gravity retaining
wall.

Pros

* Durable

* Flexible

* Permeable

Cons

* Frequent inspection required



Revegetation

*  Shown to the left

Soil Bioengineering

hstrmWoody\Matcffa!s d o ; . Brush Revetment

winter /spring B\ L4 _ Pole Plantings
summer/ foll Post Plantings
Brush Mattress
Fiber Schines
Brush Layer
Brush Trench
Vertical Bundles

Willow Wattles

A | te r n at I Ve S Erosion Control Fabric




Conclusion

Retaining wall structures, when designed properly, do an excellent job of stabilizing the riverbank
on which they are constructed, preventing riverbank erosion, lateral migration, and mass failure,
and protecting waterfront property and infrastructure. However, today's emphasis is on more
natural and environmentally friendly solutions to our engineering problems renders traditional
retaining walls "unpopular” with some of them having larger carbon footprints and ugly
aesthetics. More natural based solutions are being developed as alternatives to these structures

to meet the changing demands of society.
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