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and log cribbing are conventional
techniques for constructing elevated
boardwalk foundations.

* Driving helical piles to support the
boardwalk superstructure and placing
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Helical Anchors and Piles
A helical anchor, pile (figure 4), or pier is a foundation

system consisting of round or square steel shafts with one or

more helical bearing plates welded to it. These versatile earth
anchors are used in highway retaining walls; for supporting
building foundations, power lines, and streetlight bases; and
for supporting elevated boardwalks. Pile installation depth is
limited by soil density and economic practicality. Additional
lengths are bolted on as depth increases.

Several companies manufacture helical piles. A helix

(one pitch of a screw thread) provides the bearing surface.
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specific project involves calculations based on the supported

Figure 2—This elevated boardwalk on the Town Creek off-highway vehicle trail . X i .
system at the Chattahoochee-Oconee National Forest in Georgia is supported by~ 10ad, soil structure, and soil density. These calculations often
helical piles.

are determined by a certified installer or under the guidance

of a geotechnical or structural engineer.

Figure 3—Precast concrete barriers on top of geogrid filled with stone pro-
vide solid footing for this Snake Creek Trail boardwalk at the Inyo National
Forest in California.

Figure 4—Specialized equipment is needed to install helical piles. For this
installation, Trails Unlimited installed 12 helical piles for 4 viewing plat-
forms in 4 hours.




Advantages and Disadvantages Installation Sequence for the Viewing/Fishing
Helical piles have some advantages and disadvantages Platform

when compared with conventional techniques. The following steps illustrate the installation process.

Advantages

» Helical piles cause minimal ground disturbance in wet
and sensitive soil environments.

* Helical piles are cost effective in wet/swamp/marsh
environments with soft or clay soils.

* Galvanized helical piles resist corrosion, unlike wood
piles that may rot.

» Helical piles do not leach wood preservative into the
surrounding environment.

* Helical piles can be installed rapidly when proper

equipment is used.
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Step 1—Helical piles are measured and installed for this 8-foot by 16-foot
viewing/fishing platform. Typical depth after installation (depending on soil
Disadvantages resistance) is 7 to 18 feet. Additional bolt-on shaft extensions come in 3-, 5-,
and 7-foot lengths.
» Helical piles require professional sizing and soil mea-

surement expertise.

¢ Installation often must be contracted, or at least
requires special screw heads and hydraulics for the
mini-excavator or other power source.

» Helical piles may require ingenuity for “install-as-you-
go” build sequencing when installing piles in deep
standing water.

» Helical piles are not a good option for rocky soils or
where bedrock is close to the surface.
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Step 2—The torque applied to install the helical piles is closely monitored
and converted through calibration to pounds-per-square-foot load that deter-
mines the installation depth.




Step 3—Helical piles can be installed vertically or at an angle. Angled instal- ~ Step 5—The structure is cantilevered 2 feet over the helical piles to allow
lations are especially useful when cross-bracing for lateral support. water to drain off the boardwalk while avoiding the exterior beams. This also
allows better access for fishing.
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Step 4—Saddle brackets are bolted to helical piles to support the header Step 6—Simpson Strong-Tie metal components are used to tie down the
beam, forming a bent. In this case, the timbers are alkaline copper quaternary joists to the header beam.
(ACQ)-treated southern yellow pine.




Step 7—The nonelevated end of the structure is secured to a partially embed- Step 9—The front handrail is sloped to allow the legs and front wheels of
ded plastic curb sill. a wheelchair to be positioned slightly underneath the top rail. The handrail
height is 34 inches. Welded wire mesh is installed to discourage alligators
from using the platform, to provide better views of the canal channel scenery,
and to prevent small children from falling in the water.

Installation Sequence for the Off-Highway
Vehicle (OHV) Elevated Boardwalk

The following steps illustrate the installation process.
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Step 8&—The viewing/fishing platform support system.

Step 1—The OHV elevated boardwalk is installed during a dry period while
accessibility for equipment is good. The first step requires removing the
existing deteriorated boardwalk.




Step 2—Helical piles are installed using a mini-excavator with a special screw Step 4—Galvanized steel saddle brackets attach to the helical piles and
head and hydraulics. The contractor installed 90 helical piles at an average depth  header beams to form a bent.

of 10 feet over 3 long workdays. Helical piles are installed both vertically and
at an angle. The direction of the angled piles alternates between bents for lateral
bracing purposes.

Step 5—Header beams fastened to vertical and diagonal helical piles provide
both support and lateral stability.

Step 3—Galvanized steel brackets are used for lateral bracing.




Step 8—Bracing is added between the stringers to prevent the stringers from
rotating.

Step 7—Stringers are carefully placed on header beams and Simpson Strong- ~ Step 9—Curbing (6 inch by 6 inch or 4 inch by 4 inch, depending on the
Tie metal components are used to join members. width of maintenance equipment using the boardwalk) on top of scupper
blocks is specified in lieu of railings for this OHV trail.




Step 10—Backwall planks installed at the end of the boardwalk keep dirt
from sloughing between the beams and prevent moisture from wicking into
the ends of the beams.

Step 11—Masonry block pavers at the boardwalk approaches provide a firm
transition from the trail to the boardwalk and minimize soil settlement.
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Step 12—A closer view of the Percstone Pavers used in the installation.

Precast Concrete Foundations

Heavy precast concrete foundations resting on a 6-inch
layer of gravel-filled geocell wrapped with geotextile fab-
ric anchor the stout, high-elevation boardwalk on the Snake
Creek Trail at the Inyo National Forest in California. An
additional 6,000 pounds of uplift force resistance is provided
by two Manta Ray earth anchors attached through each con-
crete foundation. This area is subject to heavy seasonal flood-
ing. The concrete sills resist uplift during the spring runoff.
The geocell base helps spread the load of the structure, elimi-
nating the loading differential that might occur with single
posts. The boardwalk is designed to handle snow loads of 250
pounds per square foot, which is considerably greater than
the American Association of State Highway and Transporta-
tion Officials (AASHTO)-required pedestrian live load of 90

pounds per square foot.

Advantages and Disadvantages

Precast concrete foundations have some advantages and

disadvantages when compared with conventional techniques.

Advantages

* Heavy concrete resists movement during floods.

e Geocell provides a broad base to spread loads.

e Precast concrete foundations do not leach wood pre-
servative into the surrounding environment.

* Precast concrete foundations are well suited for areas
with rocky or thin soils where helical piles or wood
posts would be unable to penetrate the ground.

e Precast concrete foundations provide better quality

control and faster field construction.

Disadvantages
e Precast concrete foundations are heavy and impracti-
cal in remote areas without nearby road access.
e Machinery is required to move the concrete founda-

tion and preassembled substructure into place.




Installation Sequence for the Stout, High-
Elevation Boardwalk

The following steps illustrate the installation process.
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Step 3—The substructure consists of a 6-foot by 18-inch by 12-inch precast
concrete foundation. The top of the concrete foundation is 9 inches wide and
has a 6-inch by 6-foot by ¥s-inch flat steel plate with 7-inch shear studs cast
into it. The posts (3-inch diameter galvanized steel pipe with %-inch walls)
are welded to the steel plate. Rebar hooks embedded in the curb allow the
curb to be moved by machine.

s i o §

Step 1—A trench 8 feet by 3 feet by 1 to 2 feet (depth depends on the
required substructure ground elevation) is excavated to accommodate the
wrapped geocell and precast concrete foundation.
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Step 4—The substructure is placed on top of the wrapped geocell filled with
/ ¢ . ¥ Sl gravel so it is flush with the final ground elevation. Two Manta Ray earth
i ; 2 , e, «/1 = anchors are installed for each precast concrete foundation to restrict uplift
and lateral movement.
Step 2—Geosynthetic fabric is placed, and the geocell is staked and filled
with gravel. Geosynthetic fabric is folded over the top.
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Step 5—The trench is backfilled with suitable excavated material.

Step 8—Two-inch-wide galvanized steel C-channel cross bracing is added
where the structure is 3 feet or higher above the ground.
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Step 6—Saddle brackets are bolted to the tops of the pipes and //5-inch weep 7 i . pE R
holes are drilled at the bottoms to prevent water from collecting, freezing, Step 9—Steel angles bolted to the stringers hold them in place.
and breaking the pipes.

Step 10—Where steel pipes are not needed, a Y4-inch thick neoprene pad is

Step 7—Pipe sleeves are used to bolt saddle brackets to the pipes and header  placed between the foundation block and beams to keep moisture away from
beams to form a bent. the wood beams.
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Step 11—The finished structure features curbs with scupper blocks for this
ATV/motorcycle trail.

Summary

New and innovative alternatives to traditional substruc-
tures are available when determining the foundation design
for boardwalks or viewing platforms. These alternatives can
help minimize ground disturbance, be more cost effective,
and provide greater life expectancy in wet and sensitive envi-

ronments.
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The Forest Service, an agency of the U.S. Department of Agriculture (USDA), has developed this information for the guidance of its employees, its contractors, and its cooperating Federal
and State agencies. The Forest Service assumes no responsibility for the interpretation or use of this information by anyone except its own employees. The use of trade, firm, or corporation names
is for the information and convenience of the reader. Such use does not constitute an official endorsement or approval of any product or service to the exclusion of others that may be suitable.

USDA Non-Discrimination Policy
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This document was produced in cooperation with the Recreational Trails Program of the U.S. Department of Transportation’s Federal Highway Administration in the interest of information exchange. The
U.S. Government assumes no liability for the use of information contained in this document. The U.S. Government does not endorse products or manufacturers. Trademarks or manufacturers’ names appear in this
report only because they are considered essential to the objective of this document. The contents of this report reflect the views of the authors, who are responsible for the facts and accuracy of the data presented
herein. The contents do not necessarily reflect the official policy of the U.S. Department of Transportation. This report does not constitute a standard, specification, or regulation.
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