CONSTRUCTION

RESIST TEMPTATION
TO CUT CORNERS
WITH TIE WALLS

BY JOHN ALEXOPOULOS

Railroad ties have been utilized for
many years in landscape design.
Their popularity has been particu-
larly great in comparison to other
materials due to a variety of rea-
sons, but primarily for their low
cost and desired “old and weath-
ered look”.

The genuine railroad tie also has
been treated through and through
with preservative, seeming to last
forever. In addition, the ties are
easily transported, easily handled
by two workers and can be cut to
various lengths. Ties have there-
fore been used as curbing, walls,
steps or planters.

This versatility in use has been a
notable characteristic, and com-
bined with the usual very low
price, presented contractors and
homeowners with a cheap and
effective way out of using more ex-
pensive materials. In recent years,
however, this surplus railroad ma-
terial has become scarce and the
prices for them has risen tremen-
dously.

Timber selection

The timbers utilized for railbeds
are generally pressure treated and
vary in their dimensions. A typical
tie might be considered as six
inches by eight inches thick and
eight feet long.

There are, however, numerous
exceptions to these dimensions,
with larger thicknesses, and lengths
as long as thirteen feet being found.
The type of wood used is often a
hardwood and primarily oak. In
any event, all the timbers are pres-
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sure treated with creosote. This
treatment usually preserves the ties
for many years though they may be
greatly affected by weathering,
wear, wood quality and by the ma-
terial surrounding the wood.

In any batch of used railroad ties
the quality varies widely as some
pieces are found in very poor con-
dition. Ties with wide cracks, splits
made by spikes, internal decay,
deformed or rounded edges are in-
adequate for landscape use. These
defects are especially a problem
where ties are used for steps in
which case a very smooth tread and
sharp edges are a necessity. The

The temptation to use
less expensive and rap-
idly constructed material
for railroad tie walls is
always great. Concern
must be given not only to
strength and durability,
but to appropriate use as
well.

price for old ties is quite high, and
wasted pieces become costly.

As a result of the need for top
quality timbers and the scarcity of
old and usable ties, new ones have
become the predominantly avail-
able material. These new timbers
vary in dimensions much as the
older ones do, but usually are sold
six inches by eight inches by eight
feet. Most recently, landscape tim-
bers have become available at gar-
den centers and lumber yards
which are even smaller in dimen-
sion. The new landscape timbers or
new railroad ties also consist of
various kinds of wood, both hard-
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wood and softwood.

In selecting new landscape tim-
bers, the designer or contractor
must keep in mind the use for the
timbers. In stair construction for in-
stance, a sharp edge must be pres-
ent for safety and appearance.
Softwood timbers, such as cedar,
hemlock or pine, should not be
used for they wear too easily,
creating a rounded and dangerous
step. A better choice would be a
well cut oak timber. Softwood tim-
bers, on the other hand, if properly
preserved, will serve well for walls
and posts. Their light weight makes
wall making all the easier and
makes drilling for pin placement
much easier than in hardwoods.

In selection of the kind of wood
used, the designer should attempt
to obtain the most naturally decay
resistant species available. This is
particularly important in wall con-
struction where posts and wall
courses are in constant contact with
the soil. A problem exists here in
that these wood species are no
longer readily available and are
more costly than the less resistant
species.

The best naturally resistant
woods are red cedar, redwood, cy-
press and black locust. The least re-
sistant ones are primarily softwood
species such as pine, spruce and
hemlock.

No tree species, however, can be
relied upon to last for many years if
not treated with preservative. Even
the best species, if available, will
eventually decay especially if the
wood is in direct contact with moist
soil.

Preservatives
Preservatives must be utilized in
order to extend the life of the rail-
road tie. It must be also kept in
Continues on page 49



mind that most wooden walls, in
contact with the soil, will not be
permanent, lasting for far less time
than masonry or concrete ones.

The best preservative treatment
by far is pressure treatment. In this
process the chemical is driven into
every part of the timber. This com-
plete dispersal throughout the tim-
ber prevents decay which occurs
within the wood when it splits or
within the holes drilled to receive
joining spikes or rods. Creosoting is
by far the most popular treatment,
adding many years to the life of any
wood species used. A drawback to
the use of creosote treated timber is
that the creosote tars can ooze from
the wood and can therefore be
messy in appearance and sticky to
the touch. Designed areas such as
playgrounds utilizing these timbers
should be planned so as to avoid
placing them where contact by peo-
ple might occur. Creosoted ties are
best used as underground posts in
areas where contact with the tim-
ber would not be a problem.

Pentachlorophenol, or Penta, is
another fine, long lasting preserva-
tive and one which is not liable to
be sticky to the touch. A real prob-
lem with this chemical and with
creosote as well, is the toxic effect
their fumes have on plants. New,
fresh timbers should be allowed
time to weather before placement
to minimize damage to nearby
plants. If, however, the plantings
are open to breezes in a well ex-
posed area, then the problem of
damage will be lessened. The de-
signer or contractor should use
proper judgement as to the use of
these kinds of treated timbers.

A preservative which is rela-
tively safe near plantings and
which is also an effective decay
retardant is copper naphthenate. It
generally is of a green color, but is
now found in numerous colors
from clear to dark brown.

A second treatment for pre-
serving landscape timbers is the
soaking method. The timbers are
soaked in the preservative from a
few hours to a few days. However,
the chemical will penetrate only
one eighth to one quarter of an inch
into most woods. This is fine for
the outer surface of the timber, but
has no effect on decay organisms
which will invade the interior of
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the timber, especially when it
splits.

A final method of application of
preservative is by brush applica-
tion. Brushing on the chemical is
generally done on the site and is
applied after all cuts are made. The
problem with this method is simply
that the chemical penetrates so lit-
tle into the timber. Annual painting
can help in extending the life of the
wood, with care taken to allow the
preservative to flow into cracks.

Construction design

The design of railroad tie retain-
ing walls must be done with con-
sideration of the factors which
affect all retaining walls.

The particular factor which is by
far the most important one is the
pressure exerted on the wall by the
soil behind it. Tremendous and
steady pressures constantly push
against the back of a retaining wall
and can topple it if the wall isn't de-
signed correctly.

A primary error in design which
leads to wall failure is that too often
supporting posts, or “deadmen”,
are not employed. All the courses
of a railroad tie wall should be tied
together and attached to posts that
not only hold each tie, but extends

below the wall into the ground. The
extension of the posts into the
ground counteracts the natural
tendency of a wall to topple and
eliminates the effects of frost heav-
ing. The depth of the post below the
lowest grade should always extend
below the frost depth in the partic-
ular region of the country (Fig. 1).
The higher the wall is to be, the
deeper the post must be placed.

A designer should consult an en-
gineer for walls exceeding five or
six feet high, because the higher the
wall, the greater is the need for sup-
port. In a four or five foot high wall
the posts should extend below the
bottom wall course at least four feet
and should be anchored in con-
crete. The use of a concrete footing
should not be omitted, especially
where the ground continues to
slope above the top of the wall.

A batter or receding upward
slope in the wall should be used in
these situations so that the wall re-
sists the pressures of the slope. If
posts are omitted where the soil is
not stable or is newly filled the dan-
ger of the wall sliding out from its
bottom is increased.

Galvanized spikes should be
used to pin individual wall courses

Continues on page 50
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together or for joining the wall to
posts. Rods of three-eighth-inch di-
ameter by fifteen inches long can
be used also. A galvanized coating
will prevent rusting and subse-
quent failure where moisture is
present. Metal straps or angle iron
should be avoided as well and can
be substituted with strips of red-
wood or pressure treated woods.

In considering the appearance of
retaining walls, the designer can
utilize the supporting posts by
introducing them as part of the de-
sign (Fig. 2). Posts can be placed in
front of the wall at intervals of from
six to eight feet. The post edges can
be cut at angles (champfered) for
appearance and the post top cut at
angles. The wall courses should
alternate so that no joint is above
another. The butt end of a tie can be
placed between horizontal ties for
added interest as well.

In short walls or in walls that are
in front of stable soil the posts can
be eliminated (Fig. 3). Where this is

done, the use of “deadmen” or ties
which extend perpendicularly into
the slope should be utilized. These
timbers will serve as counter drags
to the natural pressures behind the
wall. These “deadmen’ can be lo-
cated in patterns to create a better
designed wall and should be ex-
tended at least four feet into the
soil.

Another wall design is created
by placing the ties vertically in-
stead of horizontally. This style
reveals no posts for support as
the post found every six feet in
wall length are extended into the
ground for support (Fig. 4). The tim-
bers are all joined together with a
treated plank or redwood strip be-
hind the wall.

Another design style for railroad
tie walls is one which is most suita-
ble for utilitarian purposes. This
wall allows for spaces in which
plants can be grown. Every other
course of timbers is eliminated
(Fig. 5). The “deadmen” serve not
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only as support for this wall but also
serve as the points to which all the
timbers are connected. The pres-
sures caused by water behind walls
is not as great in this type as others
because excess soil water merely
flows through the spaces. These
walls are especially appropriate for
garden use.

In conclusion, in the design of re-
taining walls, concern should be
given not only to strength and dura-
bility, but to appropriate use as
well. Landscape timbers or used
railroad ties simply don’t belong in
some design situations while fitting
perfectly into others. In general
they are best used in residential
and utilitarian situations, lacking
the appearance of permanence and
grandeur often necessary in most
commercial or institutional land-
scapes. The temptation to use this
less expensive and rapidly con-
structed material is always great, so
the designer must consider these
walls carefully. WTT




