The Importance of Drainage
Helping Water and Walls Coexist

In most of the world, where there’s soil, there’s
water: Yet all retaining wall structures do best
when kept dry. That's why proper drainage is
critical. This article explores current drainage
techniques that can help walls stand strong even

when water comes around.

The Problem with Water

‘Water, when it encounters a wall, can quickly cause problems
if proper wall drainage is not present. Poor drainage leads to
the development of hydrostatic pressures or seepage forces

on the wall system and can reduce shear strengh of the soil.
“This combination can lead to poor wall performance, o even
wall filure. Tn contrast, a properly designed drainage system
wil prevent the buildup of water forces, prevent soils from
washing through the face, and provide a iffleveling pad for
support of the scgmental wall units.
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‘Where Does the Water Come From?
‘Water can come from a varity of different sources.

‘We most often think of water problems as a surfuce issue

and subsurface drainage can slowly saturate the sois behind

awal resuling in  wall filure years afier wall conseruction.

The location of the groundwater table is important

in the design of segmental retaining walls. A groundwater
table at the base of your wall can reduce the bearing capacity
of the foundarion soils. Most design methodologies assume
that the groundwarer table i well below the base of the
retining strucuure. This may not be true. Be sure 1o check
the geotechnical repor for information regarding water levels

encountered during the site investgation.

How to Keep the Water Away
Blake Nelson, Georechnical Engincer with the
Minnesota Department of Transportation (MNDOT)

design srategies that can eep the water

(rainfall. However, water sources can also
as springs or perched waer. The wall d
all potential sources of warer. A geotechnical engineer,
experienced in the design of segmental recaining wals,
can provide recommendations.

Water problems don't always happen overnight. Because
water moves more slowly underground than it docs above
ground, a problem related to drainage can show up onc to
wo weeks afier a heavy rainill. Poorly drained sois can aso
have a long-tcrm cffect on the performance of the veall
especially in fine-grained (clay or silt) soils. Poor surface
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away from your walls.

The Leveling Pad

Aleveling pad helps to distribute the weight of your wall
over a larger area (for gravity SRWS) and provides a firm,
level surface for placing the block. Typical construction uses
aeinch thick leveling pad. At MNDOT, and at most
DOT, the base of the reaining wall i requited to be below
the frost levl. As an alternative to decper vall embedment,
MNDOT uses  frost-frce keynway that replaces the frost
susceptible soils with fre-draining gravel. Properly drained,
the keyway allows water to flow in and out and reduces the

possibility for frost heave,

Draintile

‘The most common drinage design strategy involves
placing perforated pipes (drainl) in the backfill to collect
groundwater n the reinforced soil zone. These pipes are
directed 1o 2 safe ocation where the water can be discharged

avay from the wall system. A design should include
as many pipes as needed based on the assessed threat of
groundwater. Designers should place the drainage ageregate
and draintile directly behind the facing unit or ar the back
of the reinforced soil zone.

Geotextile Filter
Some designs reqire a non-woven geotexile filier to
prevent clogging of drainage aggregare in the wall system.
Says Nelson, “At MNDOT; we use a perforated pipe with a

geotextile filte fabric over i, You can also use other p

such as blanker, chimney, or sheet drains.”

‘The Drainage Swale
An ideal solution for handling surface water s the use of
drainage swale, which diverts water from the wall face and

reinforced soil zone.

‘The Correct Backill
Using correct backfil i essential o drainage performance.
Depending on the type of sol, the additional void space:
will make the poorly placed soil more susceptible 1o warer
penctration and the buildup of hydrostatic forces. To avoid
chis, Nelson often specifics free-draining sand and gravel in
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the reinforced soil zone (typical of DOT construction).
Nelson recommends a sand or sand and gravel mix that
has less chan 10 percent fines passing 2 number 200 sieve
(0.75mm). “Sit and clay can be a problem,” sates Nelson.
“Water can't move through sit and clay very quickly.

Combine Drainage Options for the Best Results

The best drainage system for your strucuure will be
project specific. Nelson, working with the DOT, likes o
incorporate all available drainage strategics. “Somerimes
the swale doesn' fit due tosit restictions but the keyway,
asa leveling pad, and a draintil are standard. The only
excaption is if we'e deling with a small architcetural wall
that’s only a few et high.”

Over time, i incvitable that water will encroach on your
reaining wall. A drainage system, including surface and
subsurface methods, needs to be in place to build safe
reliable structures. I

“Bake Nebon s  gorcnicl nginer with
Minnesota Department of Transportation.




