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OVERVIEW OF METAL FIN PIPE FOUNDATION 
 

Metal fin pipe foundations are application specific, hydraulically set, steel fin pipe foundations that are used in lieu of con-
crete to support a wide variety of structures.  The foundation configuration consists of a steel pipe of varying wall thickness 
(depending on the load requirements) with a series of steel fins welded together longitudinally to the pipe.  A steel plate top is 
welded to the end of the pipe and fins to accommodate mounting of the structure for which it is designed.  Typically, each 
foundation is constructed to utilizing ASTM A-36 or A-572 Grade 50 steel.  All foundations are fully galvanized after fabri-
cation allowing Metal Foundations to provide a minimum 75 year anti-corrosion guarantee. 
 
Metal fin pipe foundations unique configuration can be specifically designed to support the loading conditions of numerous 
structures such as:  ▪ Overhead signs; High mast poles ▪ Cantilever signs ▪ Power distribution towers ▪ Strain poles ▪ Traffic 
light poles ▪ Twin cantilever signs ▪ Retaining walls ▪ Air curtain walls 
 
Metal fin pipe foundations can also be designed to support standard bearing loads.  To date, Metal Foundations has installed 
numerous foundations for each of the above referenced structures in a wide variety of soil conditions. 
 
Metal fin pipe foundations are installed utilizing a hydraulic press arrangement based upon the specific soil conditions occur-
ring at each foundation location.  Our design program establishes criteria utilized to select the anchor components necessary 
to provide sufficient resistance to install a foundation.  An appropriately sized shaft is drilled for each required anchor.  The 
anchors are placed in the shafts and set hydraulically using special installation tooling.  The foundations are then hydrauli-
cally pressed into place ensuring that the minimum design compression capacity (injection load) is achieved.  The injection 
load is measured and recorded for each installation, thus providing the actual capacity of each foundation and eliminating the 
need for additional testing. 
 
The design approach for Metal Fin Pipe Foundation remains the same regardless of the structure being supported.  The proc-
ess begins with an analysis of the loads each structure transmits to the foundation.  These loads include overturning moment, 
lateral shear, torsion loading (about the vertical axis of the pole structure) and vertical loading parallel to the long axis of the 
pole structure.  The design input also includes site specific soil conditions such as soil shear angle, unit density of soil, and 
unconfined compressive strength.  The structure loading data and soil information is normally provided by the client. 
 
Metal Foundations has developed, based upon actual field tests, a foundation design program utilizing the MathCAD 2000 
Software Program (from Mathsoft, inc.) which processes the structural loading information, supplied by the pole manufactur-
ers or the clients, and the site specific soil information.  Following the entry of the basic design information and a preliminary 
foundation size, the program then computes the resulting geotechnical capacities, foundation structural capacities, the factor 
of safety against overturning, weld sizes, and stresses for the foundation.  A satisfactory size for the foundation is found when 
all stress factors used in the program are less than 1.0 when divided by the allowable stress factor for that component of de-
sign.  An appropriate safety factor is used in developing the allowable stress factors.  Once the design is completed, a detailed 
shop drawing is generated which includes welding instructions, sign, light fixture, or structure details, and additional specifi-
cation notes.  The foundations are fabricated in AWS Code Shop, and hot-dipped galvanized after fabrication.  Epoxy coat-
ings may be applied in addition to hot-dipped galvanizing to maximize corrosion protection. 
 
 

 
METAL FOUNDATIONS INSTALLATION 
METHOD: 
1. Drill shaft to proper depth, insert anchor and hydraulically 
anchor feet 
2. Align foundation above anchor  
3. Hydraulically install Foundation 
4. Remove anchor, install structure 
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PRODUCT INFORMATION 

1. Product Name: Metal Fin Pipe Foundation 
2. Manufacturers: Valmont Industries Value Structures, Inc,  Olson Industries, Inc. 
   801 North Xanthus 700 Second St.   East Hwy 20 
   Tulsa, OK 74100  Ellwood City, PA 16117  Atkinson, NE 68713 
   Mr. Jim Lynch  Mr. Tony DiSimone  Mr. Ted Olson, Jr. 
   PH: 800-331-3002 PH: 724-752-5110  PH: 402-925-5717 
   EXT. 5950  EXT. 888  
3. Product Specifications: 
 a. Pipe: ASTM  (American Society for Testing & Materials) A53, GRADE B, TYPE E or S. 
 b. Plate/Fins/Gussets or Stiffeners: ASTM A36 or ASTM A572 grade 50 
 c. Welding: ANSI/AASHTO/AWS D1.1 USING E-58XX WELDING ELECTRODES or        
BETTER 
 d. Finish: HOT DIP GALVANIZED to ASTM A 123-84 AFTER FABRICATION 
 e. Design Codes: 
  1. AISC’s (American Institute of Steel Construction) Allowable Stress Design (ASD) 9th   
  Ed.   
                       2.  AASHTO (American Association of State Highway and Transportation Officials)   
  Standard 
  3. AASHTO Standard Specifications for Highway Bridges 
4. Product has been approved for use by the following agencies/states: 
 Federal Agencies 
 Federal Aviation Administration 
  Mr. Brad Logan, Contracting Officer 817-222-4395 brad.logan@faa.gov 
  Mr. Thomas Hom, Platform Mgr.  718-553-4870 thomas.hom@faa.gov 
  Mr. John Kouloumbis, Resident Engineer 718-553-4878 john.kouloumbis@faa.gov 
 Federal Highway Administration 
  Mr. Dwight Horn, Fed. Aid and Design Div. 202-366-5530 
 State Agencies 
 Pennsylvania Department of Transportation 
  Mr. Dominic Munizza, P.E.  412-429-6034 dmunizza@state.pa.us 
 New York State Electric & Gas 
  Mr. Robert Cook, P.E. Transmission Eng.  607-762-7594 
 Port Authority of New York & New Jersey 
  Mr. Al Volpe, P.E. Resident Engineer 718-244-4776 avolpe@panynj.gov 
 Pennsylvania Turnpike Commission  
  Mr. Matt McCann, Geologist III  724-755-5000 
 Port Authority of Allegheny County 
  Mr. Henry Nutbrown, Asst. General Mgr. 412-237-7360 
           Engineering & Construction  
 Maryland Dept. of Transportation 
  Mr. Navin Patel, P.E.   410-865-1142 npatel@sha.state.md.us 
 Illinois Thruway 
  Mr. Dana Havranek, Permit/Utility Eng. 630-241-6898, EXT. 3941 
 Rhode Island Dept. of Transportation 
  Mr. Joe Bucci, P.E., Chief Civil Eng. 401-222-5826, EXT. 4211  
 Massachusetts Highway 
  Nabil Hourani, P.E., Geotechnical Eng. 617-973-7800 
 Florida Dept. of Transportation (Project Specific) 
  Mr. Jose S. Rodriguez, District 7  813-975-6129 
 California Dept. of Transportation 
 Mr. Jeff Woody, P.E., Special Designs Branch Chief 916-227-8821 jeff_woody@dot.ca.gov 
5. Description of When, Where and How product will be used, as well as benefits: see pages 2 &3 
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THE METAL FIN PIPE FOUNDATION  
ADVANTAGES 

 
 ELIMINATES LARGE EXCAVATIONS 

 ▪ Provides a safe work zone. 
 ▪ No open excavations overnight or for extended periods. 
 ▪ No personnel or public concerns over large, deep and possibly unsafe excavations. 
 ▪ No dewatering. 
 ▪ No 2 to 1 slope or benching requirements (Meets OSHA regulations).  

 ELIMINATES CONCRETE 
 ▪ Installation in any weather, hot or cold, rain or shine. 
 ▪ No forms. 
 ▪ No curing temperature or 28-day curing period to maintain. 
 ▪ The structure may be erected the same day the foundation is installed. 

▪ Metal fin pipe foundations are perfect for remote locations where concrete is not available, impractical or     
difficult to deliver to the site.  

 RAPID INSTALLATIONS 
 ▪ Metal fin pipe foundations are installed in an average of four to six hours in most cases (Larger   
    applications may take between five and eight hours). 
 ▪ Foundations can be installed with minimal disruption of traffic patterns and with less protection   
    around the work areas. 
 ▪ Significantly reduces total construction time, saving man hours, down time and money. 

 ENVIRONMENTALLY FRIENDLY 
▪ Because the soil from the drilled shaft is used for backfill once the foundation is installed, there is no spoil 
to haul away.  In areas of contaminated soils, costly remediation efforts and/or hazardous landfill disposal 
is eliminated. 

 ▪ Metal fin pipe foundations are installed with little disruption to the work site minimizing   
 restoration and clean up requirements. 

▪ A wide variety of high-tech coatings are available for corrosion protection in areas that are considered 
corrosive environments. 

 UNDERGROUND OBSTRUCTIONS 
 ▪ The ability to avoid underground obstructions is optimized by the size of the foundation and the        
    installation process. 
 ▪ Ideal in congested underground areas 
 ▪ Underground water is no problem with the steel fin pipe foundation. 

 RIGHT OF WAY AND ACCESS 
 ▪ Ideal for limited right of way. 
 ▪ Ideal for limited access and congested areas where down time is a concern, such as a central business     
   district or major intersection. 
 ▪ Eliminates the use of guy wires for many poles. 
 ▪ Able to be removed and relocated if highway widening is required. 

 PRE-ENGINEERED 
 ▪ Computer aided design and manufacturing takes less time. 
 ▪ Foundation loading and soils information is all that is required to design the foundation. 

▪ Metal Foundations has thoroughly load tested the steel fin pipe foundations utilizing an independent test-
ing group (results are available on request). 

 ▪ Shop controlled QA/QC foundation is delivered to the job site ready to install. 
 ▪ Designed for seismic conditions. 
 ▪ Seventy-five year anti corrosion guarantee 

 STRENGTHENS POOR SOIL CONDITIONS 
▪ The Metal Foundations installation process strengthens and improves poor soil conditions due to        
compression of the soil adjacent to the foundation during the hydraulic installation procedure. 
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Installation Procedure 
 

1) Drill a plumb vertical shaft, at the location specified for the required foundation as indicated on the construction drawings.  The 
diameter of the completed shaft shall be no greater than the outside diameter of the foundation pipe to be installed (field verify).  
Advance the shaft a minimum of two (2) feet deeper than the designed bottom of foundation depth.  Record the soil type and classi-
fication on the Metal Foundations installation report. 
 
2) Immediately after the drilled shaft is complete, place a centering collar in the shaft and lower the primary installation anchor 
through the collar into the shaft.  Place hydraulic cylinders over the anchor rod, on top of the anchor housing and lock into place 
with the upper lock nut.  Expand the hydraulic cylinders to the maximum required rod extension or hydraulic pressure for the instal-
lation anchor in use. It is extremely critical to field monitor the cylinder stroke length to ensure that the anchor rod is not overex-
tended. Secure the lower lock nut against the anchor housing.  Relax and remove the hydraulic cylinders and the centering collar.  
Record the anchor setting pressure on the Metal Foundations installation report. 
 
3) By adding, extend the high strength anchor rod to accommodate the total length of the foundation and the hydraulic cylinders.  
Place the foundation into position over the installation anchor.  Foundation fin orientation must conform to the construction draw-
ings.  Position hydraulics on top of the foundation and secure to the anchor rod with the lock nut.  Check and adjust orientation, 
alignment, plumbness and level of the foundation before the first stroke of the cylinders. 
 
4) Expand the hydraulic cylinders in order to press the foundation into the earth.  This may require several strokes of the cylinders to 
reach the required elevation.  Record the foundation number as well as the installation force in PSI & Tons for each foot of depth 
below the ground surface on the Metal Foundations installation report. Verify that the final recorded installation pressure meets or 
exceeds the design injection load. 
 
5) Release the anchor lock nut, remove the hydraulics and drop the anchor expanding cone below the anchor plates by driving down 
the anchor rod. Withdraw the installing anchor through the foundation column.  Fill the foundation column using the material that 
was removed during the drilling operation or as required by the contract documents.  Consolidate the back-fill material sufficiently 
to achieve a stable condition. 
 
6) When additional resistance is required to install the foundation, install one pair of satellite anchors aligned on each side of the 
primary anchor or, if necessary, two pair of satellite anchors aligned perpendicular to each other at the centerline of the primary an-
chor. The center to center distance between satellite anchors in a pair shall be eleven (11) feet. Install satellite anchors in the same 
manner as the primary anchor. Record the setting pressure for each satellite anchor on the Metal Foundations installation report. At-
tach the anchors to spreader beams positioned above the hydraulic cylinders.  Expand the cylinders against the beams utilizing the 
resistance of the primary and the satellite anchors to install the foundation to the required elevation. 
7) Remove the spreader beams and hydraulics. Collapse and remove the primary and satellite anchors as in item 5 above. Backfill 
the anchor shafts and the foundation column using the material that was removed during the drilling operation or as required by the 
contract documents.  Consolidate the back-fill material sufficiently to achieve a stable condition. 
 
8) The structure may be erected immediately after the foundation is installed and approved by the Inspector.  Use the bolts or studs, 
washers, lock washers and nuts as specified and/or shown on the approved contract drawings. 
 
9) Contact the engineer if rock or obstructions are encountered above the design tip elevation of the foundation or if actual soil con-
ditions differ from those utilized in the foundation design criteria. 
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FOUNDATION REMOVAL PROCEDURE 
 

1) Install the Dywidag rod into the pulling plate utilizing the two (2) Dywidag nuts, one (1) on the 
bottom and one (1) on top of the pulling plate.  The pulling plate must be mounted on the foun-
dation utilizing the bolts which have been provided.  

2) Install cribbing along both sides of the foundation.  Cribbing must be positioned two (2) feet 
above the top surface of the foundation and foundation must be in the center of the cribbing.  The 
cribbing should be placed no further apart than the length of the beam which has been provided. 

3) Place the beam on the cribbing utilizing the foundation as centerline. 
4) Place Metal Foundations cylinders over the foundation on top of the beam. 
5) The Dywidag rod must extend up through the beam and the Metal Foundations cylinders.  Place 

the steel center plate and a Dywidag nut on top of the cylinders. 
6) Connect Metal Foundations cylinders to the hydraulic power pack. 
7) Expand the Metal Foundations cylinders to pull the foundation from the ground. 
8) Once the foundation has been pulled two (2) feet the cylinders and the beam can be removed and 

the foundation can be pulled out utilizing the crane.  Otherwise install more cribbing and repeat 
the process, until the foundation can be pulled out via the crane. 

9) Foundation must be inspected thoroughly for damaged galvanizing.  Any damage to the galva-
nized surface shall be repaired with a cold galvanized zinc rich compound. 

 
 
 

EQUIPMENT AND TOOLING REQUIRED: 
 
1. 1 LOT CRIBBING  5. 2-5’DYWIDAG RODS  10. 1 CENTER PLATE 
2. 1-12’ BEAM  6. 3 DYWIDAG NUTS  11. 2-1/2 CLEVISES 
3. 1 PULLING PLATE 7. 1-SET CYLINDERS  12.1-5’x1/2” 
4. 4 BOLTS   8. 1 DYWIDAG COUPLING  METALCHOKER  
    9. 1 PUMP W/HOSE   13. 5 TON CRANE 

 
 
 
 
 
 
 
 
 
 
 

 




