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tream crossings on forest roads frequently

create problems for loggers and many

landowners. Stream crossings are costly to
build and time-consuming to install. They are
also subject to failure during storms, and soil
erosion from stream crossings is a major source
of pollution in our streams. The best approach
to a stream crossing is to avoid the crossing by
selecting a route that does not require cross-
ing the stream. However, there are times when
crossing a stream cannot be avoided and a
structure that will fit the site and accommodate
the required traffic must be designed and in-
stalled. Selecting the appropriate structure is a
critical step towards insuring that a crossinggs
both usable and cost effective, and that pollu=
tion of the stream is minimized.

Stream Crossing
Structures

Ford Crossing

The most basic sfteam crossinggstructure is
the ford. If you are fortunaté enough to have
a gravelly or sandy stream bottom with good
bearing strerigthjythe natural'ford requires the
least amount of improvement to allow vehicles
to cross and is'therefore the least costly ap-
proach initially. Ifthe stream bottom is of less
stable material such as a silty or clayey soil, a
ford can be constructed of rock and man-made
retaining materials. Installation costs for a man-
made ford can approach several thousand dol-
lars per crossing.
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Portabie Britges

For Forest Road Stream Crossings

Culvert Crossing

The most common t§pe of stream crossing
structure is the culveft crossing, Most com-
monly constructed(of corrugated metal pipes,
culverts must be'propeslydsized anddnstalled
to allow passage of water generatéd by storm
events of 10, 25, or 50 year seglrrence inter-
vals. The culvert should also'be stabilized with
rock, grassier other'soil stabilizing material
to mihimize erosion and sediment movement
into the stream. Finally, the culvert crossing re-
quires frequent maintenance to insure that de-
bris does noticlog the culvert inlet and reduce
thefwater flow through the culvert, which may
fesult in additional erosion around the culvert.
In extreme cases, the culvert may be washed
out if not properly designed or maintained.

Bridge Crossing

Generally, the most costly type of stream
crossing structure is the bridge. A properly
designed and constructed bridge can afford
the passage of vehicular traffic with the least
amount of sedimentation placed in the stream.
However, this type of crossing can also be the
most costly to construct and requires periodic
maintenance.

Types Of Britdges

Permanent Bridges

A permanent bridge installation requires
abutments or piers to be installed at each end
of the bridge to support the structure. The
most common type of bridge consists of gird-
ers or stringers that span the stream. A deck
is placed on top of the girders to support the
vehicle loads. Stringers or girders can con-
sist of logs, preservative-treated sawn timbers
or glued-laminated timbers, or steel beams.
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Decking is placed perpendicular to the girders
and can consist of sawn lumber planks, glued-
laminated timber deck panels, precast concrete
panels, or even a poured concrete slab. When
wood decks are used, timber running planks
are typically placed over the decking to serve
as a replaceable wearing surface. While build-
ing a permanent timber bridge for a forest road
is not necessarily complex, it is neither simple
nor inexpensive for a landowner to construct.

A bridge structure may need to be designed
to carry heavy vehicle loads such as log trucks
weighing up to 88,000 pounds, which is the
maximum legal allowable weight in Alabama.
To achieve this requirement, the bridge may be
the most costly per use of any of the three basic
stream crossing structures. Many bridges may
only be used for log truck traffic once every 5
to 10 years, making the cost per use even great-
er. However, it may be the only alternative at the
specific stream crossing site chosen.

Portable Bridges

When permanent access to a site is not
needed, an alternative to the permanent bridge
installation is the use of a portable bridge for
temporary stream crossings. In this gase, a“por-
table bridge can be installed and used during
logging operations, then removed after opera-
tions are finished and moved to another loca-
tion. In some situations, thef€may already be
an existing crossing structure that is suitable
for light vehicle traffigf but notstrong enough
to carry heavy truck traffic. ln'this ¢aseya por-
table bridge may be placed temporarily on top
of the existingystructure while heavy traffic is
present, then removed when the activity is fin-
ished.

Portable bridging materials have been used
in military applications for many years, but use
in forestry applications is more recent. In the
past, the lower cost approaches to temporary
stream crossings, like log crossings, fords, and
culverts, were preferred over portable bridges
because of the bridge’s relatively high initial
cost. However, these low cost techniques fre-
quently involved the use of large quantities of
earth fill in the stream crossing and they re-
sulted in excessive erosion and sedimentation
of the stream. As a result of the Clean Water
Act of 1987, most temporary crossings that re-
quired the use of soil fill have fallen into disfa-

vor as they frequently cause sedimentation and
pollution problems. Since portable bridges can
be installed and used with a minimal impact
on water quality, they have become a more
feasible alternative for temporary stream cross-
ings on forest roads.

Portable Glulam
Panel Britdges

Portable bridges can bé made of various
materials. Steel or congréte panels, engineered
modular steel girderdridges, non-engineered
timber mats, and evenywornfout rail cars and
flat-bed trailers have been‘used for portable
bridge applications, Eachione of these bridge
types has its own set of advantages and dis-
advantages, yet all of\these systems can be ef-
fectiyely usedras portable bridging structures
in the sight situations, A relatively new type of
engineered design that'incorporates treated,
glued-laminated timber (glulam) deck panels has
shown, promise as a single-span bridge that can
be'moved from site to site relatively quickly and
easily.

Glulam deck panels are constructed of dif-
ferent sizes of southern pine dimension lumber
(2 by 8 through 2 by 12) that is finger-jointed
and face-glued into a solid bridge deck panel
or bridge girder. Modern glulam manufacturing
plants can produce timbers in virtually any size
and shape. However, for these types of bridge
decks, panels are typically 4 to 6 feet wide and
6%4 to 102 inches thick.Lengths of these pan-
els can range from 15 to 40 feet, with the lon-
ger lengths requiring the greatest panel thick-
ness. A typical glulam deck panel is shown in
Figure 1.

Figure |. Typical glulam bridge deck panel.



As with any wood product used outdoors,
these bridge components are treated with pre-
servatives. Typically creosote is the best preser-
vative for this type of product because it forms
a water resistant envelope around the wood.

In addition to preventing decay, it reduces the
amount of checking in the wood.

Through research at Auburn University,
several variations of these types of bridges
have been designed and tested. These include
bridges for off-highway vehicles such as log
skidders as well as several different types of
bridges for log truck traffic. The lengths of
these bridges range from 26 feet for the skid-
der bridge up to 40 feet for the largest truck
bridge. The skidder bridge is the simplest de-
sign and consists of two glulam panels 4 feet
wide by 26 feet long by 8%2 inches. thick. The
two panels are laid side-by-side directly on the
stream banks with a gap approximately 2 feet
wide between the panels. To simplify the in-
stallation and removal, the panels are not con-
nected to each other. The panels are skidded
to the stream crossing site by the skidder and
then they can be easily set in place using the
skidder grapple as shown in Figure 2.

Figure 2. Use of grapple skidder to place glulam bridge

Steel plating is attached to the ends of the
panels to prevent damage from the grapple
and steel lifting loops are attached at the center
of the bridge to facilitate lifting onto a truck
using the typical knuckleboom loader.

A larger version of this design has been
built for use by log truck traffic. This bridge is
35 feet long and consists of two panels 5 feet
wide by 35 feet long by 102 inches thick. The
two panels are again placed side-by-side with
a small gap between them. This design has a
curb installed along the sides of the bridge to
help delineate the edge of the bridge. Steel
lifting loops are installed at each corner and
along the sides of the panels for use in loading
and unloading. Since this bridge is only 10 feet
wide, it is mainly suitedfor a site with straight
road approaches and for lower traffic volumes
where access is restficted. If the bridge is going
to be used at a site ' with cutved road, approach-
es or with higher traffi¢ ¥olumes, atwider
bridge may be necessary-.

Description 0f Portahle
Glulam Bridge For Truck Traffic

This glulam bridge consists of two or more
creosote-treated panels. Each panel is con-
structed of panels that are 4 feet wide, 102
in€hes thick and 30 feet long. Panels can be
used in a eombination of 2, 3 or 4 panels
joined together, depending on the type of traf-
fic load required and the condition of the road
approaches. As a temporary installation, con-
struction of abutments to support the bridge
ends is not required. In most cases, the panels
can be placed on a mud sill, which sits ap-
proximately 4 feet away from the edge of the
stream bank. The sill can be virtually any type
of flat panel or mat that distributes the bridge
load to the stream bank and provides a flat
surface on which to place the bridge panels.
One sill that has been used is a 3 inch thick by
15 inch wide glulam beam that is 16 feet long.
If the soil conditions are soft, a wider sill can
be used to support the panel ends.

In this bridge design, the panels are held
together by one or more stiffener beams that
are bolted on the underside of the bridge.
Although not absolutely necessary, these stiff-
ener beams, shown in Figure 3, add rigidity
and improve weight distribution when a ve-
hicle is on the bridge.



Figure 3. Transverse stiffener beams attached to bridge
deck panels.

The stiffener beams are also made of creo-
sote treated glulam beam 6%4 inches wide by
5Y2 inches thick by 16 feet long.

To keep vehicles on the bridge panels,
glulam curb rails, 8%4 inches wide by 5 inches
thick by 30 feet long are placed on top of 5
inch high risers on the edges of the bridge.
Once attached to the outside panel, these
curbs remain on the panel and do not need
to be removed when the bridge is transported
from site to site.

In 1994, the total cost of these matérials
was approximately $15,500. It is important to
note that even though this initial cost'is higher
than that of the typical ford or culvert eress-
ing, when the bridge is usedéon many sitespthe
cost per site becomes competitive with what
would be spent on the traditionaldypes.of
crossings.

The use of this type of engineered bridge
overcomes the needifer guesswortk or field
estimates of how much'support is‘required to
safely carry a vehicle load. This bridge was de-
signed for an AASHT@ HS20 truck load, which
is what most highway bridges are currently
designed for, and which is going to be suffi-
cient for carrying the weight of fully loaded log
trucks.

Bridge Installation

It is a good practice to place any bridge at
least 3 feet above the high water mark of the
stream. This increases the use of the bridge,
and also reduces the possibility of the bridge
being washed away during a storm. However,
for locations where the bridge will be installed
for a short time period or where excessive fill
is necessary, it may be possible to place the
bridge closer to the stream level. In this case,
additional care must be taken to keep the
bridge from washing away in a fléed.

Installation of the bridge ustially requires
some site work with'a bulldézer or exeavator.
You want to try to get the floor of the bridge
as level as possible, s@\it is bestt@ use a con-
struction Quengineer’silevel to insure that the
sills are at the'same elevation before you set
the first'panel in placeyThe panels can then be
lifted into place with a knuckleboom loader,
backhee, or erane truck using nylon slings,
chains, Or wire tOpe as shown in Figure 4.

Figure 4. Placing bridge deck panels.

The use of appropriate rigging hardware
such as steel eye bolts or lifting loops is impor-
tant to prevent damage to the bridge panels.
These panels can also be winched into place
with a skidder or crawler tractor, but the use of
a boom type loader is much quicker, less dam-
aging to the stream banks, and safer.
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Figure 5. Using wire rope to secure bridge.

After the first panel is in place, the stiffener
beams (if used) are bolted to thedinderside
and the remaining panels are lgwered onto the
stiffener beams and bolted to these beams. No
additional decking or running planks are re-
quired for the glulam bsidge. The thickness
of the glulam panel satisfies this requiremént.

To reduce the possibility of the bridge
being washed awayduring athéavy,storm, wire
rope should be conneeted from lifting loops or
brackets on the corners of the bridge to a large
tree upstream on,each bank of the stream as
shown in Figure S,

This will provide added assurance that the
bridge will survive flood water levels. To com-
plete the installation, the roadway should be
built up to the same elevation as the bridge
floor, and some surfacing material such as
crushed rock applied to the road surface to
reduce the potential for sediment being
washed into the stream (Figure 0).

The time required to install the glulam
bridge is about 6 hours. After the crossing is no
longer needed, the bridge can be removed in
reverse order of the installation. Removal time
is approximately 3 hours. There may be some

Figure 6. Finished bridge installation.

minor remediation required on the stream
banks after the bridge has been removed.
Revegetation with a quick-germinating grass se-
lected for the season combined with the appli-
cation of a hay or straw mulch will usually pre-
vent most polluting sediment from entering the
stream. For further information on grass species
selection and time of planting you can ob-

tain the publication, by the Natural Resources
Conservation Service, Erosion Control &
Wildlife Plantings for Forestry Operations, from
your county Extension agent.



Conclusion

The use of a portable bridge has been shown to be an environmentally sensitive method to
cross streams. Currently, designs for portable glulam deck bridges are available for spans up to 40
feet with additional designs under development. Although the cost of the bridge if used for a one-
time installation may be excessive, it is engineered to carry the weight of fully loaded log trucks
and it is designed to be used on many different sites. When amortized over ten or more sites, the
cost per site becomes much more reasonable as compared to construction of a permanent bridge
and it is even competitive with the cost of installing culverts or man-made fords. Additionally, the
timber bridge is aesthetically pleasing and environmentally sensitive since it minimizes site distur-
bance and sedimentation in the stream. If you would like additional information on this type of
stream crossing, please contact the authors.
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Richard W. Brinker, Extension Forester, Associate Professor, Forestry, and Steven E.
Taylor, Associate Professor, Agricultural Engineering, both at Auburn University.

For more information, call your county Extension office. Look in your telephone di-
rectory under your county’s name to find the number.

Issued in furtherance of Cooperative Extension work in agriculture and home economics, Acts of May 8 and
June 30, 1914, and other related acts, in cooperation with the U.S. Department of Agriculture. The Alabama
Cooperative Extension System (Alabama A&M University and Auburn University) offers educational programs,
materials, and equal opportunity employment to all people without regard to race, color, national origin, reli-
gion, sex, age, veteran status, or disability. UPS, 6M11, New Nov 1997, ANR-1074


http://www.aces.edu



