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Evaluation Report Updated with 3.5-inch O.D. Pile

F

oundation Supportworks (FSI) is pleased to announce confirmation
from the ICC Evaluation Service, LLC (ICC-ES), that the Model
HP350 (3.50-inch O.D. by 0.340-inch wall) helical pile system, part
of our complete line of helical foundation offerings, complies with the
provisions of the 2015 International Building Code (IBC).

Details
ICC-ES Evaluation Report (ESR) 3074, which previously included FSI’s Model
HP288 (2.875-inch O.D. by 0.276-inch wall) helical pile system, has been
updated with Model HP350 and its associated retrofit and new construction
brackets. The updated report, complete with technical specifications of each
model, can be viewed online at icc-es.org or the FSI commercial website,
OnStableGround.com.
The HP350 product evaluation followed submittal of design calculations
and field and laboratory test results, all completed in accordance with
ICC-ES AC358, Acceptance Criteria for Helical Pile Systems and Devices.
AC358 is the only published standard for establishing system capacities
for helical foundations. AC358 covers piles with shaft diameters up
to 4.5 inches and requires evaluation of the four major components
of a helical pile system; the bracket (new construction or retrofit),
the shaft and coupling, the helix plate(s), and the soil capacity (soilstructure interaction). Each of the four components is evaluated through
calculations or testing to determine the individual component capacity.
The lowest component capacity then governs the system capacity.
ICC-ES reports assure customers, design professionals and code officials
that these products can be trusted to perform as indicated. ESRs offer
independent, verified evidence of a product’s code compliance, as well as
summarizing relevant installation requirements and testing references.
In addition to tables identifying tension and compression capacities of
various components and systems, ESR-3074 also includes sections that
describe the scope of the evaluation report, uses of the helical pile system,
details of the system components, design and installation requirements,
conditions of use, evidence submitted and product identification.

Helical Pile Tension Load Test

Results
Product testing determined FSI’s Model HP 350 system to be one of
the strongest 3.5-inch O.D. helical pile systems in the industry, with
a shaft torsion rating of 17,500 ft-lb and a torque-correlated ultimate
(soil) capacity of 122,500 pounds. Under fully-braced conditions with
concentric loading, the Model HP350 would have a maximum allowable
capacity of 60 kips (FOS > 2), the maximum value allowed by AC358.

Bottom Line
Foundation Supportworks is committed to being the leading
manufacturer of helical foundation systems by providing quality,
dependable products and a level of technical support unmatched within
the industry. The FSI standard line of helical products ranges in size
from 1.5-inch round corner solid square shaft to up to 7-inch O.D. hollow
round shaft. Even larger shaft sizes are available by custom order. The
Helicast™ Grouted Helical Pile System is also available for consideration.
Technical support is provided by a team of eight within the engineering
department, including two structural engineers and four geotechnical
engineers. With products, expertise and documentation available, FSI is
ready to assist you with your next helical pile installation.
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Project: Tower Crane Foundation
Location: Bismarck, ND
Pier Installer: Innovative Foundation Supportworks®

Positioning test pile lead section
for installation

Challenge: Saint Alexius Hospital planned several building
improvements including the placement of large mechanical equipment
on the roof of a four-story wing. A Wolffkran 325 SL tower crane
was proposed to install the mechanical equipment. The crane would
be erected immediately adjacent to the hospital with its footprint
extending into a busy three-lane, one-way street. The tower crane
would be supported by four legs with each leg attached to a 7-foot
square by 3.5-foot thick concrete pad. A soil boring completed at the
proposed tower location identified a soil profile consisting of soft clay
fill to a depth of four feet, very loose sand to ten feet, stiff clay and

Installing production piles within existing building

claystone to 35 feet, and dense to very dense sandstone to 50 feet. A
deep foundation system was therefore required to temporarily support
the tower crane during placement of the mechanical equipment.

Load test using 50,000 lb. excavators as reaction

Preparing to connect extension to installed pile

Project: Bowe Machine Building Renovation

equipment within limited working space. Helical piles are also installed

Location: Bettendorf, IA

with minimal vibration and do not produce spoils. The foundation design

Pile Installer: MidAmerica Basement Systems

included pile caps with one, three, four, or five helical piles to support
the proposed column loads. The pile cap proposed to support the gantry

Challenge: The renovation of a 15,000-square-foot building was planned
at the Bowe Machine facility. New foundations were required at 39 new
column locations and for a large gantry milling machine. A geotechnical
investigation identified a general subsurface profile consisting of one to
four feet of fill over low-strength alluvial silt, sand, and clay to depths
from ten to 15.5 feet. Weathered shale, siltstone, and limestone bedrock
was identified below the alluvial deposits to the maximum explored
depth of 33.5 feet.
Auger cast piles were originally considered to support the proposed
columns and large mat foundation for the gantry mill. However, many of
the pile locations were in areas of limited access and/or relatively close to
sensitive equipment within the existing building. The project designers
had to consider deep foundation alternatives that would not require
large installation equipment or cause excessive vibration.

mill would include 16 helical piles. One full-scale, compression load test
was performed on a sacrificial pile to verify helical pile capacity and the
deflection-to-load response. With shallow bedrock, two large excavators
were parked over the load frame to provide the necessary reaction for
the load test.
Sixty-eight (68) Model 288 (2.875-inch OD by 0.276-inch wall) hollow
round shaft helical piles were installed to support a design working
compression load of 30 kips. Ninety-four (94) Model 350 (3.50-inch OD
by 0.313-inch wall) hollow round shaft helical piles were installed to
support design working compression loads of 40 and 50 kips. Both shaft
sizes utilized a 10”-12”-14” triple-helix lead section. Standard extensions
then advanced the piles to depths up to 20 feet to bear on or within the
competent weathered bedrock. The piles were advanced to torquecorrelated ultimate capacities of at least twice the design working loads
(FOS ≥ 2) or to spin-off on competent bedrock. The piles were fitted with

Solution: Helical piles were selected as the ideal deep foundation
solution. Helical piles can be installed quickly, using relatively small

Upcoming
Webinar
Opportunities

standard new construction brackets to be cast within the pile caps. The

Solution: Helical piles could be installed within the tight working
space with smaller installation equipment and achieve the pile
capacities required for this project. The original foundation design
included four helical piles arranged in a four-foot, center-to-center grid
to support each concrete pad (pile cap). Individual pile service loads
were given as 42.5 kips compression and 2.25 kips lateral. However,
the excavation made for one of the concrete pad locations uncovered
a fiber optic cable running closer to the proposed work than originally
expected. As a result, two of the proposed helical pile locations were
revised, increasing their compression service loads to 55 kips. Fourteen
(14) Model 350 (3.50-inch OD by 0.313-inch wall) round shaft helical
piles with a 10”-12”-14” helix plate configuration and two (2) Model 450
(4.50-inch OD by 0.337-inch wall) round shaft piles with a 10”-12”-14”14” helix plate configuration were installed to support the tower crane.
The helical piles were advanced to embedment depths from 36 to 49
feet to achieve torque-correlated ultimate capacities of at least twice
the design working loads (FOS ≥ 2). A “V-style” leading edge was used
on the 10-inch and the 10 and 12-inch helix plates for the three and
four-plate configurations, respectively, to better penetrate the dense to
very dense sandstone. Prior to production pile installation, a load test
was performed at the site on a sacrificial helical pile consisting of the
Model 350 configuration. The measured total deflection was only 0.237
inch at the design working load of 42.5 kips, less than the specified
maximum deflection of 0.5 inch. Finite element analysis software also
confirmed that the proposed piles could resist the design lateral loads
within allowable deflection limits.

Compression load test performed on a sacrificial pile

Helical piles installed within tight working space

New construction bracket installed

helical pile installation was completed within 16 days.

An Introduction to
Helical Foundation
Systems

An Introduction to
Polyurethane Foam
Injection

An Introduction to
Hydraulically Driven
Push Pier Systems

To sign up, email us at training@foundationsupportworks.com
with the following information:

1st Wednesday of every
month 11:30 am (CT)
and 1:30 pm (CT)

2nd Wednesday of every
month 11:30 am (CT)
and 1:30 pm (CT)

3rd Wednesday of every
month 11:30 am (CT)
and 1:30 pm (CT)

• Location of firm

• Name of the firm

• Approximate number of
engineers/architects/GCs
that will be in attendance

FSI is an approved provider of continuing education credits
through the AIA, RCEP and the Florida State Board of Engineers.

HelixPro ® 2.0 Design Software
is a state-of-the-art program that allows you to calculate bearing
and uplift capacities of FSI helical piles as well as tension
capacities of FSI helical tiebacks as they pertain to specific site
and soil parameters.
Register today to use this FREE state-of-the-art
software program: www.helixpro.foundationsupportworks.com

YOUR LOCAL DEALER

For more information about Foundation Supportworks or to locate a
Foundation Supportworks dealer in your area, please visit our website
at foundationsupportworks.com or call 800.281.8545
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