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Case History

ECP Steel Piers™
Standard Model 350

Dixie National
Forest Service Office,
Cedar City, UT

Earth Contact Products’ Steel Piers™ were selected to support and
restore this office building after the owner determined that the
entire structure had settled between 1/8 inch and 3-5/8 inches. The
settlement was most likely caused by consolidation of fill soil on the
lot. Merit Structures and Restoration Company from Midvale, Utah
installed ninety seven ECP Model 350 Steel Pier™ systems to
recover lost elevations.
Project Summary
Project:

Dixie National Forest Service Office Building
Cedar City, Utah

Installing
Contractor:

Merit Structural and Restorations
Midvale, Utah

Product Installed:

Model 350 ECP Steel Pier™

Number of Placements:

97

Average Depth:

29.2 ft

Recovered Elevation:

1/8” to 3-5/8”

Ultimate Capacity:

99,000 lb

Average Test Load:

57,146 lb

Average Working Load:

22,277 lb

Factor of Safety:

2.55 : 1 Test Load to Working Load
4.42 : 1 Ultimate To Working Load

The Model 350
ECP Steel
Pier™ System
installed here
used a 3-1/2
inch diameter
tubular steel
pier that was
hydraulically
driven to as
deep as 54 feet
below the
footing to reach
a geologic
stratum that
provided the
suitable end
bearing for
supporting the
structure.

Photographs: At the top is a view of the settled structure showing the large
depth of fill below the foundation. At top right the excavations are
prepared at pier locations along the perimeter of the structure. Above
right shows how the foundation was prepared for mounting the pier
bracket. The technician is smoothing the face of the stem wall. The
bearing area under the footing was also similarly prepared. At right a
technician installs one of the drive stands that were used to advance the
pier pipe through the soil to end bearing.
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Each pier was advanced through the consolidating soil until the
pier encountered firm load bearing. Once reached, each ECP
Steel Pier™ was field load tested against this bearing stratum to a
force greater what was required to support the structure. Field
load testing each pier after reaching end resistance verified that
the bearing stratum was suitable for long term support. This load
testing also determined a factor of safety for each pier placement
against future settlement. In the case of this project, the field test
loads were on average 155% percent above the working load
requirements providing an average factor of safety over 2.5!
At each pier location a pier bracket was attached to the
foundation. Once all piers were installed to end bearing and the
load capacity verified, the structural load was transferred from
the failing soil under the structure to the verified bearing stratum
deep below the surface. This gentle and uniform load transfer
was accomplished by banks of hydraulic jacks that were all
connected through manifolds to electric hydraulic pumps. One
jack was installed on each pier bracket to accomplish the load
transfer and recovery of lost elevation.
There was minimal disturbance to the building’s occupants
during the restoration process. Because ECP Steel Piers™ were
installed using quiet, vibration free hydraulics, it was “business
as usual” in the office during the underpinning installation.
Photographs: Above the technicians are installing pier pipe using quiet
and vibration free hydraulics. At left center, the structural load is being
transferred from the concrete footing to the pier systems using multiple
hydraulic jacks. At left, one can see how the columns were lifted along
with the building. One steel pier was situated on each side of the
column footing making lifting the columns a simple procedure. The
photo at bottom left shows how recovering the lost elevation was
accomplished. All hydraulic jacks were connected together through a
manifold system and actuated using electric pumps for gentle and
uniform lifting. Below are views of two Model 350 ECP Steel Pier™
placements. Notice amount of lift accomplished on this project and the
final configuration of the pier system.
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Case History

ECP Steel Piers™
Standard Model 350

New Foundation &
Structural Floor
Stabilizes Residence
Broomfield, Colorado

The engineer called for a complete rebuild of the foundation and
basement floor system for this unstable upscale residence. The
house was built upon expansive soil using shallow concrete
caissons. The extensive renovation consisted of installing 65 steel
piers inside the basement, excavating soil from the basement
area, disconnecting and abandoning the original concrete
caissons that supported the structure, installing a new perimeter
drainage system and installing a new structural floor system.
Project Summary
Project:

Repair and Renovation Residential Structure
Broomfield, Colorado

Engineer:

York Engineering & Survey Services, Inc.
Denver, Colorado

Installing
Contractor:

Park Range Construction, Inc.
2755 South Raritan Street
Englewood, Colorado

Product Installed:

Model 350 ECP Steel Pier™

Number of Placements:

65

Average Depth:

30 ft

Ultimate Capacity:

99,000 lb

Average Test Load:

53,000 lb

Average Working Load:
Factor of Safety:

26,500 lb

2.0 : 1 Test Load to Working Load
3.7 : 1 Ultimate To Working Load

The Model 350
ECP Steel
Pier™ System
installed here
used 3-1/2 inch
diameter tubular
steel pier pipe
that was
hydraulically
driven to an
average depth
of 30 feet below
the footing to
reach a
geologic
stratum that
provided
verified end
bearing for
supporting the
structure.

Photographs from top:
• Workers demolished the basement slab and remove up to 18” of soil
to allow for disconnecting the existing concrete caissons and
clearance for the new structural floor.
• The technician at right is using a rock drill to provide pier pipe access
through shallow rock and boulders.
Earth Contact Products, LLC.

15612 S. Keeler Terrace, Olathe, KS 66062

866.327.0007- FAX 913.393.0008

Each pier was advanced through the expansive soil until the pier
encountered firm load bearing. Once reached, each ECP Steel
Pier™ was field load tested. This field load test consisted of placing a
force greater than the required design load on each pier. This kind of
100% load testing verified that the bearing stratum at each pier
placement was suitable for long term structural support. In this case
the engineer wanted a factor of safety of twice the design load on
each pier. In addition to this field load test verification, the Model 350
Pier System provided an ultimate mechanical capacity of over 3.7
times the design load. Long term reliability is assured by this kind of
design and load testing.
At each of the 65 pier locations a pier bracket was attached to the
foundation. Once all piers were installed, inspected and load tested,
the structural weight was transferred from the concrete caissons
under the structure to the ECP Steel Piers™. This gentle and uniform
load transfer was accomplished by banks of hydraulic jacks that were
all connected through manifolds to hydraulic pumps. One jack was
installed on each pier bracket to accomplish the load transfer and
any required foundation elevation adjustment.
Photographs from top left:

• The pier installation configuration is shown. A drive stand was
attached to the pier bracket. The pier pipe was then driven
hydraulically to the bearing stratum. Notice that there are several 31/2 foot long sections of pier pipe visible next to the drive stand.

• A technician monitors the installation of the ECP Steel Pier™ pipe.
• Each ECP Steel Pier™ was load tested to twice the engineer’s load
requirement. Here a hydraulic ram applies the test load to the pier.
The force on the system is monitored by the pressure gauge.

• Once all steel piers were installed and tested, the entire structural
weight was transferred at the same time from the builder’s caissons
to the steel pier placements. This minimized the stress to the
foundation beams and allowed for recovery of any lost elevation.
Photographs below:

• The original concrete caissons were cut from the foundation beam
once the building weight was transferred to the ECP Steel Piers™,
and then a soil retaining system was installed below the concrete
beam prior to fabricating the new structural floor.
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With all of the ECP Steel
Piers installed, tested and
loaded; the project was
ready for installation of the
perimeter drain pipes and
the new structural floor
system. The new floor
design was supported off
the ECP Steel Piers™ and
the
existing
concrete
perimeter beams.
The
floor spanned above the
soil under the house. This
design provided support
and stability to the entire
structure on the 30 foot deep ECP Steel Piers™. The structure would no longer be subjected to the
shrinking and swelling of the expansive soils found near the surface.

Photographs above:

• The view at the top right shows all piers installed with the loads transferred. The project is ready for
the installation of the perimeter drainage piping and the structural floor system.

• In the photograph left above one can see the joist and girder framework being installed to support the
new suspended concrete floor. The center photo shows the corrugated steel deck installation on top of
the joist and girder framework. Finally, the new floor was cast. A radiant heating system was
embedded to provide warmth
in the basement.
Photograph right:

• Once the floor system was
completed, final cosmetic
touches made the space ready
for decorating.
The project was
completed
on
time and within
budget by using
ECP Steel Piers™.
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Case History

ECP Steel Piers™
Model 350-WM

Voids and Failing
Soil Found Under
A Refinery Heater
Foundation
Earth Contact Products’
Steel
Piers™
were
selected to support a
process heating unit at a
major Texas refinery after
ground penetrating radar
discovered significant voids and saturated subsurface soil conditions near the foundation.
Subsequent investigatory work reported a leaking water line adjacent to the unit. The owner
determined that the entire 2,288,000 pound structure would be in jeopardy unless deep foundation
piers and void filling were installed to provide uniform
supplemental support.
ECP Model 350-WM Steel Piers™ were recommended for
installation around the perimeter of the heater foundation. This
wall mounted pier system was selected because it provides
ease of installation with the bracket being bolted to the stem wall
and the pier pipe installed through a 5 inch diameter hole that
was drilled through the footing element.
Photographs: At the top is a view showing two heater units at the right
side of the photograph. Unit H-2 is nearest. This is the unit where
saturated soil and voids were detected near the footing. At right the
technicians are preparing the footing to accept the pier pipe. The
photographs below show the ECP Model 350-WM Pier Systems
installed to the stem wall of the heater. The technician below right is
transferring the working load from the foundation to the pier system.
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Each pier was advanced through the soil until the pier encountered firm load bearing. Once firm
bearing was reached, each ECP Steel Pier™ was field load tested to a proof load or test force
averaging 59,100 pounds. This method of individually testing each pier after reaching end
resistance verified that the bearing stratum was suitable for long term support. Load testing also
determined the factor of safety for each pier placement against future settlement. Test results
confirmed, on average, load capacities at least 40% percent above the working load requirements.
Project Summary
Project:

Industrial Heater Unit

Product Installed:

ECP Model 350-WM Steel Pier™

Number of Placements:

66

Average Depth:

50-1/2 ft

Depth of External Sleeve

14 ft.

Ultimate Capacity Rating:

84,000 lb

Average Test Load:

59,100 lb

Average Working Load:

42,300 lb

Factor of
Safety:

1.4 : 1 Test Load to Working Load
2.0 : 1 Ultimate Rating To Working Load

Because there were voids detected around the
perimeter of the heater footing and the
penetration limit of the ground penetrating radar
was no more than 3 to 4 feet below grade, it
was recommended that the contractor install 4
inch diameter sleeving over the 3-1/2 inch
diameter pier pipe within the upper 14 feet of
soil. This exterior sleeving provided additional
support for the segmented joints in the pier pipe
through areas with voids or through weak
saturated soil. The sleeving increased the
moment of inertia, or resistance to buckling, of
the pier system by 299%!
Once all piers were installed and the load
bearing capacity verified, the structural load
was transferred from the footing to the piers.
The piers now carry an average working load of
42,300 pounds providing a total additional
support to the heater unit of 2,792,000 pounds!

Following the load transfer, the voids were injected with industrial urethane. Not only did the
urethane fill the voids, it helped to provide additional support under the center line of the foundation
element. During the whole process, there was minimal disturbance to the refining activities. ECP
Steel Piers™ were rapidly installed using quiet, vibration free hydraulics, which allowed the repair
process to progress quickly with minimal down time or loss of production for the customer.
Photographs: Here we see the finished installation. The pier
brackets were installed 30 inches apart around the stem wall of
the foundation. Each pier system is supporting an average of
42,300 pounds.
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Case History

ECP Steel Piers™
Model 350-WM - Wall Mount

Washington County Law
Enforcement Building
Campus Improvements
Stillwater, Minnesota
As part of the expansion of the
campus, additional floors on this
building would increase the loads
on the foundations of the stair
well and the “911” equipment
room by 15,000 to 44,000
pounds per lineal foot.
The
engineer recommended installing
ECP Model 350-WM Wall Mount
steel resistance piers on the
existing stem walls as the least
invasive
way
to
increase
foundation capacity and not
April 15, 2010
18
disrupt the room housing the 24
hour
“911”
communications
equipment. This plan would provide the increased capacity requirement without the need to
excavate below the footings or concern about loss of footing support during the pier installation.
The Model 350WM ECP Steel
Pier™ system
installed here
used 3-1/2 inch
diameter tubular
steel pier pipe
that was
hydraulically
driven to
limestone
bedrock.
Capacity was
verified by proof
testing each pier
to 63,000 lb.
The required
capacity
increase at the
stairs was
accomplished by
applying a
service load of
43,000 pounds
to each pier.
Earth Contact Products, LLC.

“911” Equipment Room

Stair Stem Walls



Indicates pier location

The plan shows the layout of 40 placements on equipment room and the 39 on the stair well.
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This elevation sketch shows how Veit Foundation Group staggered the

mounting of the brackets to achieve the pier spacing requirement.
Project Summary

2

Project:

Washington County Law Enforcement Campus Improvements

Installing
Contractor:

Foundation Group from
Veit Companies
Rogers, Minnesota

Rich Greenlee, P.E.
Engineering Partners International, LLC.
Bloomington, Minnesota

Engineer:

Product Installed:

ECP Model 350-WM Steel Pier™

Number of Placements:

79

Average Proof Test:

63,000 lb

Ultimate Capacity:

81,900 lb

Average Working Load:

43,000 lb

Factor of Safeties:

1.5 : 1 Test Load to Working Load

1.9 : 1 Ultimate To Working Load

The photographs on this page show the installation sequence.
1. Prior to the steel pier installation, the basement floor was drilled to
provide access for the pier pipes.
2. The technicians are shown mounting the ECP Model 350-WM Steel
™
Pier wall mounted brackets prior to pier pipe installation
3. The pier pipe was driven to end bearing on the limestone bedrock
reported on the soil borings. Once the bedrock was reached, each
placement was proof tested to 63,000 pounds to verify capacity.
3

4. Once all of the piers were installed and proof tested, hydraulic rams
applied a service load of 43,000 pounds to each placement.
5. Upon completion of the steel resistance pier installations, the
brackets were concealed behind a masonry wall.

This successful project
was completed on time
and within budget.

5

4
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Case History

ECP Helical Torque Anchors™
and ECP Steel Piers™

Stabilization of Recreation Center
Walls During Renovation
Rangely, CO
The Western Rio Blanco Metropolitan Recreation
and Park District needed to completely renovate the
Recreation Center in Rangely, Colorado after years
of distress, wear and tear. The engineers were
concerned for the stability of the walls once the pool
was drained and removed. The bottom elevation of
the pool was approximately five feet below the
bottom elevation of the wall footings. The twelve
foot deep diving area of the pool was situated only
eight feet from a thirty foot tall masonry exterior
wall.
The renovation would also add new loads to the
existing footings,
so supplementary deep
foundation support was required to accommodate
these new loads on the perimeter footings.
Soil analysis revealed soft soils existed on the site
to eight feet below grade. This soil overlaid
approximately eight feet of gravelly soil situated over the claystone bedrock. Mays Construction
Specialties, Inc. was selected for underpinning this project. Previously Mays had successfully
installed underpinning to restore and stabilize localized settling on other parts of the building.

ECP Torque
Anchors™ were
installed at
these columns
ECP Steel
Piers™ were
installed along
these walls

Earth Contact Products, LLC.

This
project
called for the
installation
of
helical
screw
piles to support
the new column
loads.
Steel
resistance piers
were
required
under
the
existing
tall
masonry
walls
and the large
footing
support
for the center
beam of the roof.
After the ECP
Steel Resistance
Piers™ and the
ECP
Helical

www.earthcontactproducts.com
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Torque Anchors™ were installed and the specified loads were applied, the project was ready for the
general contractor to begin the next phase of construction.
Project Summary
Project:

Rangely Recreation Center Renovation

Installing
Contractor

Mays Construction Specialties, Inc.
Grand Junction , CO

Helical Piles
Installed:

2-7/8” Dia. x 0.262” Wall Tubular Shaft Piles
with 10” & 14” Diameter Helical Plates

Number of Piles:

17

Depth to Bearing:

10 to 15 ft

Ultimate Capacity:

64,000 lb

Service Load:

10,000 lb

Factor of Safety:

6.4 : 1 Ultimate To Service Load

Steel Resistance
Piers Installed:

Model 350 ECP Steel Resistance Pier
3-1/2” Dia. x 0.165” Wall Pier Pipe

Number of Piers:

19

Depth to Bearing:

11 to 52 ft

Avg. Proof Test:

62,350 lb

Avg. Service Load:

39,700 lb

Factor of Safety:

2.6 : 1 Ultimate to Service Load
1.6 : 1 Proof Test to Service Load

The photograph above shows the construction area
prior to installation of the underpinning supports
and renovation of the swimming pool.

An ECP Steel Pier™ is shown above left installed under the footing of the 30 foot tall masonry wall. The
adjacent ECP Steel Pier™ is providing supplemental support to the footing that supports the center roof
beam. Above right, photograph shows the Torque Anchor™ termination brackets attached to the footing for
supplemental support of the columns near the pool.
Once the underpinning
was in place, the
technicians transferred
the required loads
using hydraulic rams
as shown at left. A
view of a completed
Torque
Anchor™
system is shown in the
small photo at right.
The
project
was
completed on time and
within budget
Earth Contact Products, LLC.
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Case History

ECP Steel Piers™
ECP Torque Anchors™

Removal of Fuel
Tanks near an
Existing Structure
Brooklyn Center, MN
Earth Contact Products’ Steel
Piers™ with integral Torque
Anchor™ tiebacks were selected
to support this existing municipal
bus facility while nearby fuel
tanks were removed.
The
engineer determined that a loss
of soil support from under the
building’s footings was possible
and he wanted to provide
supplemental lateral and vertical
support
during
excavation
operations.
ECP Model 350 Steel Piers™ were recommended for the vertical supplemental support along with Torque
Anchor™ tieback anchors to lateral stabilization of the footing.
The plan below shows the engineer’s sketch of the two storage tanks and the proximity to the existing
structure. One can easily see from this scale drawing that soil could drift from under the footing of the
building during the excavation and removal of the tanks. The engineer called for ECP Steel Piers™ with
tiebacks to be installed at locations circled at the bottom of the plan.
Each pier was advanced through the soil until the
pier encountered firm load bearing. Once firm
bearing was reached, each ECP Steel Pier™ was
field load tested to a proof load or test force
averaging 33,467 pounds.
This method of
individually testing each pier after reaching end
resistance provided verification that the bearing
stratum was suitable for support of the perimeter
beam. The test results confirmed, on average, a
factor of safety of 1.5 between the field load test
and the steel pier working loads.
During installation of the ECP Steel Piers™ end
bearing was encountered at a shallower depth
than anticipated.
The engineer decided to
reduce the design loading of the steel piers by
increasing the number of pier placements to nine
thus reducing the working loads on each pier.
These additional pier placements did not require
tiebacks because the original tieback design
loading was achieved with six Torque Anchors™.
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Project Summary
Project:

Fuel Tank Removal

Installing
Contractor:

Lipe Brothers Construction, Inc
Duluth, MN

Design
Engineer:

Structural Design Associates, Inc
Champlin, MN

Tieback Installed:

TAF-150 8-10 Torque Anchor™

Number of Placements:

6 Tiebacks

Average Install Length:

10.3 ft

Average Install Torsion:

2,400 ft-lb

Average Working Load:

12,000 lb

Steel Pier Installed:

ECP Model 350 Steel Pier™

Number of Placements:

9 Piers

Average Pier Depth:

15 ft

Ultimate Capacity Rating:

99,000 lb

Average Pier Test Load:

33,467 lb

Avg. Pier Working Load:

22,333 lb

Factor of Safety:

1.5 : 1 Test Load to Working Load
4.4 : 1 Ultimate Rating To Working Load

The photo at upper right shows a hydraulic motor
installed on a backhoe
being used advance a
Torque Anchor™ tieback
under the structure. Once
accomplished, technicians
installed the pier driving equipment against the wall. Notice that the footing has
been carefully notched to place the pier bracket under the structural wall. The
final configuration of ECP Steel Pier™ and Torque Anchor™ tieback is shown left.
Once the supplemental supports were in place, excavation and removal of the
fuel tanks began. The progress is shown below. The photograph at lower left
shows the tops of the two fuel tanks. The pier placement locations along the wall
are also visible. The photograph at lower right demonstrates the size of the fuel
tanks and why the engineer chose ECP products to stabilize the building during
tank removal operations.
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Helical Studies

1. Supplemental Foundation Support For Beach Front House
2. Helical Torque Anchors™ Support Heritage Hall
3. I-70 Bridge Street Supported During Hinge Plate Replacements
4. Tieback Anchors Repair Tilting Foundation Walls
5. Helical Tieback Anchors Protect Passenger Bridge from 150 mph Winds
6. Portage Hike And Bike Trail Bridge Supports
7. Concrete Slab Repair
8. Helical Torque Anchor™ Piles Support Post Office Expansion
9. Temporary Shoring To Stabilize Adjacent Road During Construction
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Case History

ECP Helical
Torque Anchors™

Supplemental
Foundation Support
for Beach Front
House
Newburyport, MA
Earth Contact Products’ Helical
Torque
Anchors™
were
selected
to
provide
supplemental support along
with
anchorage
against
scouring of the sand and wind
uplift on this beach front home. Atlas Systems of New England contacted the engineering
department of Earth Contact Products to design attachments to connect to the existing twelve inch
diameter concrete foundation columns and to the girder beams under the structure. The system
was required to support a 30,000 pound service load even if eight to ten feet of sand was displaced
from below the structure.
The pile system was
required by the engineer
to embed into coarse to
fine cemented sand with a
trace of gravel that was
located approximately 20
feet below existing grade.
Standard Penetration Test
values for this stratum
ranged from 50 to 75
blows per foot.
The
helical
Torque
®
Anchor pile selected for
this project consisted of a
This is a view of the Model 450-WM
inch
diameter (12) Bracket connecting the 4-1/2
This photo shows the configuration of the 4-1/2
helical pile and custom bracket designed tubular shaft that would inch tubular pile shaft to the 12 inch
provide
maximum diameter concrete column.
by ECP.
buckling strength through
the anticipated eight to ten feet of unsupported column height should scouring occur around and
under the structure. Attachment of the helical pile would be to the twelve inch diameter concrete
columns that were supporting the structure off of concrete spread footing buried just under the
surface. Two types of brackets were used for load transfer. One was specially designed bracket
that surrounded and clamped to the concrete column supports; while under the structure, timber
brackets were fastened between the laminated girder beams and the piles.
Earth Contact Products, LLC.
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Project Summary
Atlas Systems of New England - 781-551-0263
Norwood, MA - atlassystemsnewengland.com
TAF-450D-60 8s – 10 Torque Anchor™
Model 450-WM (12) Custom Column Bracket
Products Installed:
TAB-450 TB Custom Timber Bracket
17 Columns
Number of Placements:
6 Timber Brackets
Installer:

Average Depth:

19 ft

Install Torque on Exterior:

12,700 – 13,500 ft-lb

Installation of the piles under the structure was a
challenge for Atlas Systems of New England
technicians. They had to work with low overhead
clearance, but were able to install the piles using
portable equipment and short shaft extensions.
Once the interior piles were installed and trimmed
to proper length they were fastened to the girder
beam using a custom timber bracket.

All of the piles
were driven until
Estimated Buckling Load:
81,600 lb
refusal into the
Average Working Load:
30,000 lb
stratum of cementFactor of Safety
2.7 : 1 Shaft Buckling at 10 ft to Working Load
ed sand located
approximately 20
feet below grade. The average
installation torsion on the
perimeter
placements
was
13,000 ft-lbs, which empirically
calculates
to
an
ultimate
compressive capacity of 80,000
pounds, which provides a factor
of safety of 2.7. This value
corresponds to the buckling load
estimate of 81,600 pounds.
Ultimate Pile Capacity Rating:

160,000 lb

Once the piles were installed,
they were attached to the
structure with either the custom
column bracket or the timber
support bracket. A portion of
the
structural
load
was
transferred to each pile as
directed by the engineer on site.
In the upper left photo we see the
technicians
completing
a
pile
installation by cutting the tube to
proper length. At left are photographs
of completed helical pile and bracket
assemblies. The load has
been transferred to the
piles in these views.
The photographs above show the
pile installations in the tight
conditions under the structure.

“Designed and
Engineered to Perform”

Earth Contact Products, LLC.
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Case History

ECP Helical
Torque Anchors™

Helical Torque Anchors™
Support Heritage Hall
Duluth, Minnesota

The City of Duluth planned capital improvements to
convert a vacant and deteriorating warehouse into part of
a new ice skating rink complex. Northland Engineering
was commissioned to prepare the plans and
specifications for the conversion of this building and
adjacent structures. Part of the planned renovation and
conversion included adding a second floor on the interior
of this structure. The engineer called for supplemental
foundation support for the existing reinforced concrete
footing and stem wall foundation system.
The geotechnical soil report found extremely different soil
profiles on opposite sides of the building, which required
Project Summary
Project:

Heritage Hall, Building 6, Duluth, Minnesota

Engineer:

Northland Engineering, Duluth, Minnesota

Installing
Contractor:

Lipe Brothers Construction, Inc.
5116 Jean Duluth Road, Duluth, Minnesota
TAF-350-84 8-10-12 Torque Anchor™ Piles
TAF-288-84 10-12-14 Torque Anchor™ Piles
Products Installed:
TAB-LUB Utility Foundation Bracket
20 – 3-1/2” Dia. Piles with Bracket – 23 to 35 ft
Number of Placements
26 – 2-7/8” Dia. Piles with Bracket – 8 to 13* ft
and depth to bearing:
6 – 2-7/8” Dia. New Const. Piles – 40 to 43 ft
Ultimate Capacity:
40,000 lb
Average Working Load:
Factor of Safety:

20,000 lb

2.0 : 1 Ultimate To Working Load

* Two piles were installed to 87 and 92 feet. See text for information.

Photographs
Top Right: A small excavator installs piles inside of Heritage Hall;
Middle: The piles and brackets are shown supporting the foundation;
Right: A Torque Anchor™ is ready for installation on the exterior.
Earth Contact Products, LLC.
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different helical pile designs for
each side. In addition, some soil
boring logs reported very soft clay
between 35 to 50 feet below grade
and to beyond the boring depths.
On the north side of the building
the
geotechnical
investigation
discovered very soft clay just
below the surface to about 30 feet
deep.
Due to expected lower
lateral soil support for the pile
shafts at full load, 3-1/2 inch
diameter tubular pile shafts were
specified in areas where very soft
clay was reported. On the south
side the soil profile revealed 25 to
35 feet of silty sand allowing the
smaller 2-7/8 inch diameter pile
shaft configuration to be used.

2-7/8” Dia
Load Test
Site
1

3

2
12

13

14

4
15

5

16

6
17

7 8
18

19

Duluth Heritage Sports Center
131 South 29th Ave West
Duluth, MN 55806

Reaction Piles for Load Tests

4 1
5 2

37 38

39

31

40 41

32

33
42

Condenser Pad

6 3

24 25 26

Heritage Hall

2-7/8” Dia New Construction Piles

30

10 11

N

3-1/2” Dia. Piles With Brackets

28 29

23

20 21

2-7/8” Dia Piles With Brackets

27

22

9

34

43 44

35 36
45

46

3-1/2" Dia.
Load Test
Site

The project also called for six new construction helical piles to support a new concrete pad near the
northeast corner of the structure. The pad will support a proposed condenser unit.
Installation torsion on a helical pile shaft is an indication of the
ultimate capacity of the pile. The 2-7/8 inch diameter piles
were installed to torques between 5,000 and 10,700 ft-lb with
the larger torsion readings generated from the piles
encountering cemented sands.
Photographs & Illustrations
Top: The project plan shows the scope of work and the pile locations.
Top Left: The piles along the exterior are installed and have been attached
to the foundation brackets. The Torque Anchors™ are ready for loading.
Left: This photo shows how the load is transferred from the soil to the pile
shaft. A hydraulic ram applies the design load capacity to the footing.
Below: The new construction piles for the condenser pad have been
installed the specified elevation and the pile caps have been attached.

Earth Contact Products, LLC.
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The 3-1/2 inch diameter piles were
installed to shaft torsions of 6,300 to 7,800
ft-lb.
These piles were designed to
provide support at target elevations
between 15 and 35 feet below grade
depending upon the pile locations relative
to the soil boring logs. There was concern
that a pile may not properly demonstrate
sufficient installation torsion to seat into
the target soil stratum to provide sufficient
support for the load.
Under such
circumstances, the next area of support
would likely be well below the 50 foot
termination depth of the soil borings.
This concern materialized when pile numbers 23 and 24
achieved suitable torsion only after reaching depths of 92
feet and 87 feet respectfully. Specific concerns about
the strength of these piles were satisfied by Lipe
Brothers Construction. After installation, these piles
were test loaded to 62,000 pounds and monitored for
creep over a period of 80 minutes. Once accomplished,
suport was verified and the engineer approved the piles.
The installation of the piles was observed by EPC
Engineering & Testing of Duluth. Reports were filed with
the general contractor. Load tests were performed on
site to demonstrate the capacity of the Torque Anchors™.
The piles were tested using ASTM D1142 “Optional
quick load test method for individual piles” also under the
direct supervision of EPC Engineering and Testing. The
results from the testing confirmed that the piles exceeded
the ultimate load capacity requirement of 40,000 pounds.

Photo above: A technician records the pile
deflections as the test pile is loaded.

TORQUE ANCHOR™ LOAD TEST RESULTS
Test Location

South

North

8/29/07

9/11/07

Pile Size

3-1/2” dia

2-7/8” dia

Installation Torque

9,000 ft-lb

6,000 ft-lb

9 ft

35 ft

Test Load

40,000 lb

40,000 lb

Full Load Deflection

0.448 in

0.306 in

Rebound

0.176 in

0.265 in

Permanent Deflection

0.273 in

0.041 in

Date

Depth to Bearing

ECP Torque AnchorTM Helical Pile Performance
Heritage Hall, Duluth, Minnesota
100

11
3-1/2" Dia Ultimate Capacity

10

2-7/8" Dia. Ultimate Capacity
80

9

Torque

70

8

60

7

50

6

40

5

30

Torque (ft-lb x 1,000)

Estimated Ultimate Capacity
(kip)

90

4
1

2

Earth Contact Products, LLC.

3

10

11

12
30
31
Pile Number (See Sketch)

www.earthcontactproducts.com

32

4

5

6
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Case History

ECP Helical
Torque Anchors™

I-70 Bridge at
Manchester Street
Supported During
Hinge Plate
Replacements
Kansas City, Missouri
The Missouri Department of
Transportation determined the
need to replace hinge plates at
the
expansion
joint
of
Manchester Street bridge as part
of a renovation project along
Interstate Highway 70 in Kansas
City, Missouri.

Project
Site

Clarkson Construction Company located in Kansas City
contacted Earth Contact Products for assistance with designing
deep foundation piles for falsework supports. The falsework
steel framing was required to temporarily support the weight of
the bridge during the repair work. The soil at the site for the
footings consisted of six feet of clay fill overlaying about 45 to 50
Project Summary
Project:

Replacing Hinge Plates – I-70 at Manchester Street Bridge

Engineer:

Missouri Department of Transportation

Installing
Contractor:

Clarkson Construction, Inc.
4133 Gardner Avenue, Kansas City, MO
TAF-350-60 10-12 Torque Anchor™ Lead Sections
TAE-350-120 & TAE-350-60 Extension Sections
TAB-350 N/C 3/4 (8x8) Pile Caps

Torque Anchor™
Products Installed:

Number of Placements:

12 – Helical Piles with Pile Caps

Avg. Depth to Bearing:

59 feet

Dead Load: Bridge Each Girder

44 tons

Dead Load: Bridge, Footing & Bracing

70.5 tons

Avg. Pile Ultimate Capacity:

29 tons per pile – 174 tons per footing

Avg. Pile Service Load:

14 tons per pile – 85 tons per footing

Factor of Safety:

2.5 : 1 Ultimate To Dead Load

The photographs show a pile being
installed with a 12,000 ft-lb motor.
Earth Contact Products, LLC.

www.earthcontactproducts.com
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feet of very soft to medium stiff
clay. With groundwater at 16-1/2
feet, helical piles seemed like an
economical
solution
for
foundation support for two
footings that measured six feet
by sixteen feet and two feet
thick.

The foundation underpinning plan called for six helical piles at
each of the proposed concrete footings. The piles were installed
to a depth from 57 to 60 feet below grade into a stratum of shale.
The 3-1/2 inch diameter tubular pile shafts were configured with
two helical plates. The lead of the pile had a ten inch diameter
helical plate near the tip of the shaft followed by a twelve inch
diameter helical plate located 30 inches higher on the shaft. The
lead shaft length was five feet. Five extension sections that
measured ten feet long were attached to each lead along with
one five foot extension to provide sufficient pile depth to reach
the depth of the load bearing shale stratum.
ECP Torque AnchorTM Helical Pile Performance
Interstate Highway 70 Bridge Repair
Footing #2

Install Shaft Torsion
8.5

80

8

70

7.5

60

7

50

6.5

40

6

30

Torque (ft-lb x 1,000)

Estim ated Ultim ate
Capacity (kip)

Footing #1
90

5.5
1

2

3

4

5

6

7

8

9

10

11

12

Pile Number

These photographs show the
falsework in place under the bridge,
the steel beams under the bridge
girder and one of the concrete
footings.
Earth Contact Products, LLC.

The piles were advanced into the soil using a 12,000 foot-pound
hydraulic torque motor that was powered by a mini-excavator. A
boulder was encountered during installation of one of the piles,
which required a slight modification to the original pile layout
plan.
www.earthcontactproducts.com
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SOIL LOG - 7
752.6 ft

Representative Pile Installation Log - Location P-3
Shaft
Motor Gear
Depth
Torque
∆ Pressure
Extension
Ratio
5 ft
15 ft
25 ft
35 ft
45 ft
55 ft
58 ft

Clay

5 ft
10 ft
10 ft
10 ft
10 ft
10 ft
2 ft

550 psi
350 psi
750 psi
950 psi
1,050 psi
750 psi
1,650 psi

High
High
High
High
High
Low
Low

1,231 ft-lb
112 ft-lb
1,679 ft-lb
2,127 ft-lb
2,351 ft-lb
3,638 ft-lb
8,004 ft-lb

The average final
shaft torsion was
7,721 ft-lb at an
average depth of
58.6 feet below
grade.

The cluster of six
Torque Anchors™
699.6 ft
provided
a
ooo0
combined ultimate
o
capacity of 174
0 O Boulders - 695.6 ft
tons.
With the
total
structural
Shale - 692.6 ft
dead load at each
bridge
girder
support estimated at 70.5 tons, the project
enjoyed a factor of safety of 2.47.
Once the piles were installed and the
concrete footings cast, the falsework steel
framing was installed. The weight of the
bridge was transferred to the temporary
supports as shown in the photograph above.
With the tongue and groove joint now free,
workers were able to remove and replace the
hinge plates. The delicate process took
place on a platform high in the air. A close
view of the new hinge plate is shown below.

Earth Contact Products, LLC.

www.earthcontactproducts.com

866.327.0007- FAX 913.393.0008

Case History

ECP Helical
Torque Anchors™

Tieback Anchors Repair Tilting
Foundation Walls
Denver, Colorado

The owners of this chain store contacted JR Harris &
Company Structural Engineers after distress along the
walls were noticed and large cracks in the floor caused
an unsafe working environment. The building was
constructed on a lot containing fill soil. In addition, the
foundation stem wall was exposed on the exterior and
filled with soil on the interior to provide for a level floor.
The force of the soil under the slab pressed against the
stem walls causing outward rotation of the walls. The
project required removing a portion of the concrete floor
and the soil that was below the slab. Helical Torque
™
Anchors were installed to provide supplemental lateral
wall support and to restore the walls back to plumb
Project Summary
Project:

Rotated Wall Repairs, Denver, Colorado

Engineer:

J R Harris & Company Structural Engineers., Denver, CO

Installing
Contractor:

Park Range Construction, Inc.
2755 South Raritan Street, Englewood, Colorado

Products Installed:

TAF-150 Torque Anchor™ Tiebacks
1-1/2” Sq. Bar with 8” & 10” Diameter Helical Plates

Number of Placements:

26 Tieback Anchors

Embedment:

25 to 35 ft

Ultimate Capacity:

15,000 lb

Average Working Load:

7,500 lb

Factor of Safety:

2.0 : 1 Ultimate To Working Load

Earth Contact Products, LLC.

www.earthcontactproducts.com

From the top: Soil removal was
accomplished by conveyor as workers dug
behind the stem walls. A helical tieback is
installed at the specified angle.
866.327.0007- FAX 913.393.0008

(vertically upright). All of this work had to be accomplished
while the retail business remained open.
ECP Model TAF-150 solid square shaft Torque Anchor™
tiebacks were installed through the wall and into the soil below
the structure. The tieback anchors were installed a distance
of 25 to 35 feet under the building before reaching suitable
shaft torsion to provide a working capacity of over 7,000
pounds at each placement.
Once the Torque Anchor™ tiebacks were installed, the wall
was moved 3” to 4” back to plumb using a series of hydraulic
jacks. The only evidence of the work is the row of wall plates,
threaded bars and nuts that are visible along the exterior
surfaces of the stem walls.
After the walls were
realigned, fill soil was
carefully
placed
into
excavated areas and
compacted. Reinforcing
steel was installed and a
new concrete floor was
cast from the restored
wall to where the floor
had separated.
Photographs from top left:
The technicians use a
hydraulic gear motor to
advance a helical Torque
Anchor™ through the wall
and into the soil below the
building.
One technician applies a
hydraulic force against the
wall while the other holds a
tape measure.
A third
technician, not visible,
monitors the amount of wall
restoration.
The entire wall was restored
gently and evenly by using
multiple hydraulic jacks.
Photographs from top right:
The excavated area behind
the stem wall was filled and
compacted, and then steel
reinforcement was installed.
A new concrete floor is cast
to complete the job.
Finally, here is a view of
the restored wall. The small
wall plates are the only
evidence of the work.
Earth Contact Products, LLC.
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Case History

ECP Helical
Torque Anchors™

Helical Tieback Anchors
Protect Passenger Bridge from
150 mph Winds
Airport terminal improvements included
the addition of new passenger boarding
bridges at a commercial airport in
southern Florida. The new bridges were
designed to withstand winds up to 90
miles per hour.
The engineers
determined that supplemental tiedowns
were required to boost the wind
resistance to 150 miles per hour to
withstand hurricane force winds.
The engineers of The LPA Group
investigated
several
methods
of
securing the passenger bridges. One plan used very large, heavy concrete pads with a hook and chain
system to provide resistance against the high wind loads. A less costly method was offered to the
™
engineers by N Square, Inc. They suggested ECP Torque Anchor tieback anchors in place of the
heavy reaction blocks constructed from concrete. The design proposed by N Square, Inc used helical
screw piles installed to an average embedment length of 35 feet into the soil to provide the required 150
mile per hour wind resistance. N Square, Inc. worked closely with Forge Engineering, Inc. to design a
specially manufactured connection to attach the Torque Anchors to the tie down cable eyes.
Project Summary
Project:
Engineers:
Installing
Contractor:
Products
Installed:

Passenger Terminal Bridge Tie Down Anchors
The LPA Group, Inc.
Forge Engineering, Inc.
N Square, Inc.
P.O. Box 113040,
Naples, FL 34108
TAF-175 Torque Anchor™ Tiebacks
1-3/4” sq. shaft - triple 14” diameter helical plates

Number of Placements:
Embedment:

4 Tieback Anchors
30 to 40 feet

Ultimate Capacity:

45,000 pounds

The soil on the site consisted of four feet of fill that contained rock fragments. The fill was underlain by
strata of sand and silty sand. The concrete pavement was cut and removed to provide access for the
anchors and to install concrete pads for the Neenah R-2495 frames and covers that protect the tie down
connections from vehicle traffic. The Torque Anchor™ tiebacks were installed at a batter angle of 300
from vertical oriented toward the direction of the expected winds. The anchors were embedded into the
silty fine sand at consistent shaft torsions of 4,500 to 4,700 foot-pounds to demonstrate design capacity.

Earth Contact Products, LLC.
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The photograph above and on the previous page shows the installation of the ECP Torque Anchors™ at
one of the new passenger bridges. The tieback anchor configuration consisted of three 14 inch helical
plates attached to a 1-3/4 inch high strength square shaft. The anchors were advanced into the soil
using a 12,000 foot-pound hydraulic gear motor shown mounted to a mini-excavator’s dipper arm.

The entire project took only two days to complete. Once the tiebacks were installed and accepted, the
attachment couplings were installed. Finally, the access frames were cast into a new concrete pad and
the covers installed to complete the project. N Square’s proposal to use helical screw piles resulted in a
substantial savings to the customer, and delivered the finished product in about one-third the time of the
alternate design.
Earth Contact Products, LLC.
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Case History

ECP Helical
Torque Anchors™

Portage Hike and Bike Trail Bridge Supports - Kent, Ohio
The Portage Bike and Hike Trail was
extended to connect the main campus of
Kent State University to the football
stadium. Two sections of the new trail
crossed wetlands. The designers
planned to use elevated boardwalks
supported on helical screw piles as the
most economical solution, and one that
had minimal impact or disturbance to the
environment. The designers also chose
helical screw piles for their ease of
installation in remote locations.

Project Summary
Project:

Portage Trail Boardwalk Foundation

General Contractor

Cavanaugh Building Corporation

Installing
Contractor

Massillon, OH (www.midwestfoundationtech.com)

Products
Installed:

There were two bridge sections
constructed. One was 140 feet long
(shown left) and the other 310 feet long.

Midwest Foundation Technologies, Inc.
2-7/8” Dia. x 0.262” Wall Tubular Shaft Piles
with 12” & 14” Diameter Helical Plates

Number of Placements: 105
Depth to Bearing:
12 to 17 ft
Ultimate Capacity:
20,000 lb
Average Working Load: 10,000 lb
Factor of Safety: 2.0 : 1 Ultimate To Working Load
The plan for the 310 foot long bridge also included an
observation deck. The design called for the helical screw
piles to be spaced typically at twelve feet on center. The total
project required 105 piles, which included the bridges, the
abutments and the observation deck.
The general contractor on the project, Cavanaugh Building
Corporation selected Midwest Foundation Technologies Inc,
™
a certified installer of Torque Anchor brand helical screw
piles manufactured by Earth Contact Products.
The installation depth placed the piles into a layer of loose to
medium dense silty sand found to be located below a thin
layer of peat and organic clay topsoil at the surface.
Helical pile installation was accomplished using a hydraulic
torque motor attached to a mini-excavator. Shaft torsion,
used to determine pile capacity, was monitored by
measuring the hydraulic pressure differential across the
motor.
Earth Contact Products, LLC.
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The lead pile section consisted of a seven foot
long shaft that had a 12 inch and a 14 inch helical
plate attached. The lead section was followed by
either a seven foot or ten foot extension section to
achieve the installation depth requirement plus
sufficient shaft height to attach to the bridge
structure. The specifications required that all shaft
connections occur below grade.
The piles were cut to the required final elevations
after all of the piles were installed. The final
length of exposed shaft was between two and four
feet above grade to match the elevation of the
bridge.

Timber brackets, fabricated from stainless steel,
were used to attach the pile shafts to the girder
beams under the bridge. Uplift restraint on the
foundation piles was accomplished by set screws
on the bracket sleeves.
The pile installation took only five working days. Cavanaugh Construction Corporation began the bridge
construction immediately after the pile installations were complete. The photograph below shows the
completed 140 foot bridge.

Earth Contact Products, LLC.

www.earthcontactproducts.com
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Case History

ECP Torque Anchors™
Concrete Slab Repair
Emergency Battery Packs
Cause Slab to Settle
A major internet entertainment provider
called McDowell NW Pile King, Inc. for help
with slab settlement in their emergency
battery room. The engineer attributed the
distress to the racks of wet cell batteries
causing extremely heavy floor loads on the
slab.

After investigating the advantages and
disadvantages of several underpinning
systems, Pile King proposed to the owner to
install ECP Torque Anchors™ as the best
solution to provide supplemental support to
the affected area. However, this solution
was not without challenges. The battery
room was located on the lower level of the
building; the room had low overhead
clearance and was located some 300 feet
from the nearest entrance. In addition, the
work had to be completed rapidly because
once the back-up power system was
disabled; the company would be at the mercy of the power company. They would not be able to
operate their business during power surges, brown outs or a power outage.
Construction noise or vibration was not permitted because normal business activities could not be
disturbed during repair operations. The key to landing this
project was a plan to use a Brokk 90 Mobile Drill machine.
It was small enough to gain access the work area. The
machine operated on electric power; so when it was
running, there was no motor noise, fumes or vibration to
disturb the building’s occupants. By using the Brokk
machine, the project was able to be completed in only 1-1/2
days instead of the original plan of working from 6:00 to
11:30 in the evening for more than a week.
Photographs: At the top is a view showing the tight area of work
in the emergency battery room. Access holes for the helical piles
have been drilled in the floor. Unfortunately, obstructions
required relocating several placements. At left is a view of the
Brokk 90 Mobile Driller. The machine was fitted with an
Eskridge 4K5 hydraulic gear motor that provided up to 4,500
foot-pounds of torque for the rotary installation of the piles.

Earth Contact Products, LLC.

15612 S. Keeler Terrace, Olathe, KS 66062
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The helical screw pile configuration used on this project
consisted of a lead section of 2-7/8” diameter tubing that
had one 10 inch diameter and one 12 inch diameter
helical plate welded onto the shaft. Once a lead section
was installed into the soil, extensions were added to
drive the Torque Anchor™ down to the target bearing
stratum of soil.
Project Summary
Supplemental Support for Emergency Batteries
Seattle, Washington
Installing
McDowell Pile King, Inc.
Contractor: Kent, Washington
Product
TAF-288-60 10-12
Installed:
ECP Torque Anchor™
Project:

Number of Placements:

7

Average Depth:

15-1/2 ft

Average Install Torque:

3,450 ft-lb

Average Ultimate Capacity:

30,000 lb

Average Working Load:

15,000 lb

The project was not without unforeseen
problems, however. At one end of the
Factor of Safety:
2.0 : 1
battery room the piles continually hit an
obstruction during installation. Given the
limited space, the only option was to move the piles slightly to clear the obstruction. In one of the
corners, the obstruction was so large that a pile was successfully installed only after three attempts
failed when the pile shaft struck the obstruction.
Photographs: Above right shows the maneuverability of the Brokk machine. Here the workers are guiding it
through the office space on its way to the emergency battery room on the lower level. Below are two views of
the job site. The emergency battery packs occupy the area where the floor has been drilled. ECP Helical
Torque Anchors™ were installed under each battery array, which provided additional working load support of
15,000 pounds per pile placement.

Earth Contact Products, LLC.

15612 S. Keeler Terrace, Olathe, KS 66062
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Case History

ECP Helical
Torque Anchors™

Helical Torque Anchor™ Piles
Support Post Office Expansion
Denver, Colorado
Pile Installation

Gray Construction was awarded the contract to construct
the 162,000 square foot U.S. Post Office expansion
project in Denver. Park Range Construction was selected
as the certified installer of helical piles supplied by Earth
Contact Products. The helical piles were arranged in
clusters of three to four piles at each of the 91 concrete
pile caps. The column loads on the pile caps ranged from
130,000 pounds to 174,000 pounds.
During pile
installation Park Range Construction provided three
teams to place the helical piles per plans. The job proved
to be challenging due to difficult drilling through dense soil
conditions to reach the claystone bedrock at 45 to 50 feet.
Project Summary
Project:

U.S. Post Office Expansion, Denver, Colorado

Pile Design Engineer:

CTL Thompson, Inc. Denver, CO

Geotechnical Engineer:

Ground Engineering, Inc, Denver, CO

Installing Contractor:

Park Range Construction, Inc.
2755 South Raritan Street, Englewood, Colorado

Products Installed:

1-3/4” Sq. Bar with 8” & 10” Diameter Helical Plates
1-3/4” Sq. Bar with 10” & 12” Diameter Helical Plates

Number of Placements:

285

Depth to Bearing:

45 to 50 ft

Ultimate Capacity:

87,000 lb

Average Working Load:

43,500 lb

Factor of Safety:

2.0 : 1 Ultimate To Working Load

Earth Contact Products, LLC.
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Load Testing
The ECP Model TAF-175 Torque Anchor™ solid square shaft
helical pile was installed at each placement to a minimum depth
requirement of 45 feet below grade. The pile configurations
varied due to soil borings encountering very dense soils at 10 to
15 feet deep on a portion of the site. At these placement
locations, the smaller plate configuration was used to allow the
pile to reach the target depth before experiencing excessive shaft
torsion. The target shaft torsion to provide the service load
requirement of 43,500 pounds, plus a factor of safety of 2.0, was
8,700 foot-pounds.
As part of the verification process, two static load tests were
performed prior to installing the piles and two load tests during
production. These tests were directed and supervised by CTL
Thompson Engineering and monitored by the USPS inspector.
The test procedure was conducted in close conformance with
ASTM D-1143. All of the load tests were successful.
This challenging project was completed in six weeks despite the
difficulty in drilling through the very dense soil that was
encountered between 10 and 15 feet below grade. The project
ran smoothly and was completed on time and within budget.
Construction of the Post Office Addition
Pile Cap Construction

Earth Contact Products, LLC.
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Case History

ECP Helical
Torque Anchors™

TEMPORARY SHORING TO
STABILIZE ADJACENT ROAD
DURING CONSTRUCTION
Aurora, Colorado

A new multi-housing unit was planned on this site. The
plans called for an excavation for a new foundation to be
adjacent to a public street. The engineer called for
temporary shoring to stabilize the soil cut, and to support
the road during construction.
This project required
installation of two different helical screw pile products. The
Torque Anchor™ installations and shoring construction had
to be accomplished in stages to prevent loss of soil support
from beneath the road.
Project Summary
Project:

Temporary Excavation Shoring, Aurora, Colorado

Engineer:

CTL Thompson, Inc., Denver, Colorado

Installing
Contractor:

Park Range Construction, Inc.
2755 South Raritan Street, Englewood, Colorado
TAF-288 Torque Anchor™ Piles – 2-7/8” Dia. Tube
TAF-150 Torque Anchor™ Tiebacks – 1-1/2” Sq. Bar

Products Installed:

Number of Placements:

10 Piles & 22 Tieback Anchors

Average Embedment:

15 ft

Ultimate Capacity:

30,000 lb

Average Working Load:

15,000 lb

Factor of Safety:

3.7 : 1 Ultimate To Working Load

ECP Model TAF-288 Tubular Torque Anchors™ were
installed first as vertical piles with spacing of ten feet on
center along the edge of the proposed excavation. The
piles were used to support Vulcraft CSV Steel Decking. As construction progressed, two rows of
Model TAF-150 ECP Square Bar Tiebacks were installed with center to center spacing of ten feet.
This spacing coincided with the tubular piles. Horizontal support for the steel decking was
accomplished by installing C12x30 steel channel beams as a waler system for the two rows of tieback
anchors.
Photographs from Top: Site and finished shoring; Installation of tiebacks; Close up view of shoring construction.
Earth Contact Products, LLC.
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Miscellaneous Studies
1. ECP Model 350-MP4 Micropier Bracket System

Earth Contact Products

1-866-327-0007

Fax:913-393-0008

www.getecp.com

Case History
TENET 'F' FINISH FLOOR EL.
AT MICHAELS = 100.00
AT BEST BUY = 98.00

HOLLOW BAR MICROPILES INSTALLED
USING THE ECP Model 350-MP4
MICROPIER BRACKET SYSTEM

2'-0"

FINISH FLOOR EL. 100.00

ECP Micro-Pile
Foundation Support
Brackets

1'-4"

Fort Smith, Arkansas
ECP BRACKET,MODEL 350
(27.5k CAPACITY)

PROVIDE NON-SHRINK

GROUT AS REQUIRED
FOR UNIFORM BEARING

4" STEEL CASING SECTION - 3'-6"LONG
OF CASING
FILL W/ GROUT - CUT-OFF HOLLOW BAR AT TOP

PROVIDE GROUT,COUPLERS,SPACERS,
DRILL BIT & ALL OTHER ITEMS REQUIRED
PER WFE REQUIREMENTS.
(GROUT: 4000 PSI,MIN.)
MAXIMUM DESIGN LOADS TO PILES:
20k SERVICE LOAD
40k ULTIMATE LOAD

DIAMETER
VARIES

Foundation Specialties, Inc. was retained to perform
emergency remedial underpinning at the Fort Smith
Pavilion.
Several precast tilt-up panels with integral
columns placed on spread footings with column pads had
been damaged when the footings settled during
construction.

TYPICAL HOLLOW BAR

4'-0"(N.T.S.)
EMBEDMENT INTO SHALE
(MINIMUM)

TOP OF SHALE STRATUM - ELEVATION VARIES

The solution proposed by Foundation Specialties and
James L. Burke, P.E. was to use drilled and grouted hollow
bar micropiles through the boulder fill material down into
the bedrock to support the footing. ECP was contacted to
provide under-footing brackets that would connect the
micropiles to the footing and transfer the loads to the
micropiles.
Project Summary
Project::

Fort Smith Pavilion Underpinning

Project Engineer:

James L Burke, P.E.

Installing Contractor:

Foundation Specialties Inc., FSI GEO-CON

3" BIT DIAMETER
4.2" DESIGN HOLE DIAMETER

TYPICAL IBO MICROPILE
AND ECP CONNECTION BRACKET

Earth Contact Products, LLC.

Products Installed:

Ischebeck 40/20 Titan hollow bar micropiles
ECP Model-350-MP4 Micro-Pile Bracket

Number of Placements:

42 micropiles with brackets

Avg. Depth Capacity:

20 feet

Pile Ultimate Capacity:

40,000 pounds

Pile Design Load:

20,000 pounds

www.earthcontactproducts.com

866.327.0007- FAX 913.393.0008

The material under the footing consisted of up to
20 feet of back fill material containing boulders
with highly variable blow counts over hard shale.
The underpinning of the two walls required a total
of forty-two 40/20 Titan bar micropiles installed
with a TEI MP250H drill. The drill was mounted
on the ECP Model 350-MP4 foundation brackets
after the footing had been taken back inline with
the wall panels. The footing was modified to
minimize eccentricity of the underpinning system.
After installation, the micropiles were cased with
a four foot long, 4 inch diameter external sleeve
supplied with the bracket.
This locked the
micropile system into the bracket.

After the grout achieved the design
compressive strength of 4000 psi, the
micropiles were loaded to 17,000 pounds
and locked off within the brackets. This
transferred 90% of the wall load to the
micropiles. The gap between the wall
panels and the footing was filled with grout
to completely transfer the load to the
micropiles.

“DESIGNED AND ENGINEERED
TO PERFORM™”

Earth Contact Products, LLC.

www.earthcontactproducts.com

866.327.0007- FAX 913.393.0008

Earth Contact Products

1-866-327-0007

Fax:913-393-0008

www.getecp.com

ECP
Gctvj"Eqpvcev"Rtqfwevu
15612 S. Keeler Ter.
Olathe, KS 66062
913-393-0007
www.getecp.com

