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Objectives 

 Provide a brief overview of the foundation design procedures 
utilized by some of the SE states 

 

 Emphasize the importance that we, as geotechnical engineers, 
play a part in the design process 

 

 Understand that structures (Bridge Bureaus) and Geotechnical 
Engineers need to work together and communicate 

 



Outline and Criteria 

 

 Part I: Brief History of the 
Design Standards 

 

 Part II: Overview of FDOT, 
LaDOTD, MDOT, SCDOT, and 
VDOT foundation 
design/review  

 

 Part III: A walk thru of 
ALDOT’s foundation review 
process 

 

 

 
 

– DOT 

– AASHTO Standards 

– Reviewer 

– Procedure 



AASHTO Standards 



Part I: History of AASHTO Standards 

 

 1994  AASHTO Standards - Section 8 Foundations 

 

 

 

 

 

 



History of AASHTO Standards 

 
 2009 / 2013 AASHTO Standards 
 Determination of Soil Properties 

– “As a minimum, the geotechnical study or subsurface exploration and 
testing should provide information on allowable bearing pressure, 
groundwater elevation, unit weight of soils, angle of internal friction, 
cohesion strength and/or geotechnical features that could affect the design 
of the foundation for a particular site.” 

– Waivers 
• The structure type will pose an insignificant hazard if the foundation 

fails 
• A reasonable estimate is made for the subsurface conditions 

 Brom Method in lieu of more rigorous methods 
– The boring cohesionless or cohesive 
– Torsion is referenced back to Bridge Standards 
– Opens up LPile  

 



Part II: Florida Department of Transportation 
(FDOT) 

 Specifications:  
– 2013 AASHTO Standard Specifications for Structural Supports for 

Highway Sign, Luminaires, and Traffic Signals 

– FDOT Structures Manual Volume 3 – Modifications to LTS  

 

 Reviewer: Geotechnical Bureau 

  

 Design Process:  
– The foundation review and design is part of the construction plans 

which are issued for bid. 

– Performed during the design phase 



FDOT (cont’d) 



FDOT (cont’d) 

 Boring Requirements: 
– High Mast Lighting and Overhead Sign Structures 

• One boring shall be taken at each designated location 
• Borings shall be 40 feet into suitable soil or 10 feet into competent rock with 15 feet 

minimum total depth.  Deeper borings may be required for cases with higher than 
normal torsional loads 

– Mast Arm Assemblies and Strain Poles 
• One boring to 25 feet into suitable soil or 10 feet into competent rock with 15 feet 

minimum total depth shall be taken in the area of each designated location (for 
uniform sites one boring can cover more than one foundation location) 

• For Standard Mast Arm Assemblies, verify that the soil strength properties at the 
foundation locations meet or exceed the soil strength properties assumed for the 
Standard Mast Arm Assemblies in the Standard Indices.  A site-specific design must 
be performed for the sites having weaker strength properties 

• For mast arm assemblies not covered in the standards an analysis and design must be 
performed 

 Standard Mast Arm Poles 
– Classification: Cohesionless (Fine Sand) 
– Friction Angle: 30 Degrees 
– Unit Weight: 50 lbs./cubic foot (assumed submerged) 



Louisiana Department of Transportation and 
Development (LaDOTD) 

 Specifications: 
– 2001 AASHTO Standard Specifications for Structural Supports for 

Highway Sign, Luminaires, and Traffic Signals 

 

 Reviewer: Structures/Bridge 

 

 Design Process: 
– Contractor design and submitted to structures for review 

– Foundation design aspect is handled through standard drawings and 
notes 





Single, Dual and Over Mast Arm Details 



Traffic Signal Poles 





LaDOTD High Mast Lighting 



LaDOTD High Mast Lighting 



Dynamic Message Signs 



Mississippi Department of Transportation 
(MDOT) 

 Specifications:  
– 2001 AASHTO Standard Specifications for Structural Supports for 

Highway Sign, Luminaires, and Traffic Signals 

 

 Reviewer: Most likely the Bridge Bureau 

 

 Design Process: 
– MDOT use to perform passive pressure analysis and borings for sign, 

light, or high mast pole.   

– Subsequent lateral analysis was performed with a program called LT 
Base.  The loads were provided by the Bridge Bureau and lateral 
deflection was held between 0.5 and 1 inch of deflection 

 



MDOT (cont’d) 

– This design practice took place for many years up until approximately 10 
years ago 

– Design is being performed by contractors  

 



South Carolina Department of 
Transportation (SCDOT) 

 Specifications: 

– Latest (2013) AASHTO Standard Specifications for Structural Supports for 
Highway Signs, Luminaires and Traffic Signals 

 Reviewer:  

– Traffic Engineering Section (following an              
independent reviewer) 

 Design Process: 

– Geotechnical section is typically, not involved with the review of the design 

– Subsurface boring information including a minimum of 1 test location per 
foundation location 

– Depth criteria will be the same as specified for the bridge test locations for 
the same type of foundation (i.e. spread footing, pile, etc.) in the SCDOT 
Geotechnical Development Manual 

– This is the responsibility of the contractor 

 

 



SCDOT 

 

 Boring Requirements 

 

 

 

 

 

 PCS – Preconstruction Support Group 

 GDS – Geotechnical Design Squads 



SCDOT 



Virginia Department of Transportation 
(VDOT) 

 Recently VDOT has been trying to finalize a consistent policy 
addressing the issues concerning submittals, reviewers, standards, 
etc. 

 Specifications: Latest (2013) AASHTO Standard Specifications for 
Structural Supports for Highway Signs, Luminaires and Traffic Signals 

 
 Reviewer: Structure and Bridge Division 
 
 Design Process: 

– Light Pole Types 
• Pole Standard LP-1: Conventional Cobra Head or Shoebox Luminaires 

(30-50 foot pole with bracket arm) 
• Pole Standard LP-2: used for Offset or Shoebox Luminaires (30 to 50 

foot pole with luminaire) 
• Pole Standard LP-3: High Mast Lighting (60 to 150 feet) 

 



VDOT 

– Pole Foundation Type (Chapter 2 Lighting Design Standards and Guidelines) 

• LF-1 Type A Foundation – provides support for LP-1 and LP-2 lighting 
standards 

– Foundation is 30 inch diameter and 8 feet deep 

• High Mast Foundations  

– Requires a test bore for every foundation 

 Test Boring Requirements (Referenced from Section 700 from 2007 Road 

and Bridge Specifications) 

– 15 feet depth in areas west of I-95 

– 30 feet depth in areas east of I-95 

– Rock Coring will be performed for 5 feet if encountered before the 15 
feet termination depth 

 

 



Overview Themes 

 Typically, the Geotechnical Division is not involved with the 
review of foundations for the light, mast arm, high mast, or 
Overhead Sign Structures. 

 

 Differences in the AASHTO Standard Release year (not a big 
deal with 2001 or later) 

 

 Standard Tables for size/borings based on different criteria (i.e. 
wind loads, pole heights, geology, etc.) 

 

 Specified “owner” design criteria is not necessarily set by the 
owner (i.e. torsion) 

 



Part III: ALDOT Foundation Design Review 

 Specifications: 1994 AASHTO Standards (in process of moving to 
2009 AASHTO Standard Specifications 

 Reviewer: Construction Bureau (Outside Consultant) 
 Design Process/History: 

– Work stemmed from an overhead sign structure and specification written 
around 1972 

– “The contractor shall prepare and submit within 30 calendar days, after 
issuance of the work order, design drawings, calculations, and other 
necessary supporting data on the structures for approval.” 

– The specification went on to say that “Basic soil data will be indicated on 
the plans.”  The term “basic soil data” was defined as a standard 
penetration or “N” value for each footing location indicated on the plans. 

– The definition led to confusion by many of the bidders.  They were unaware 
at the time of what a SPT was much less how to use it in their designs 

– The ones who did use varying assumptions (wide range of soil parameters 
and resulting designs could be very different) 



ALDOT Foundation Design Review (cont’d) 

 History (cont’d)  
– To help provide the best bids possible, the contractors designers needed 

additional detailed soil information 

 

– Depth vs. Passive Pressure graphs were included in the plans (1966 
ASCE Civil Engineering Magazine Article by Don Ivey). Lateral pile 
analysis programs were not around or in the very early development 
stages 

 

– Over time this extended from just overhead sign structures to 
foundations for lighting, traffic signal and mast arm poles  



Passive Pressure Graphs 



Soil Parameter Table 

 Today 
- Moving to a soil parameter table similar to their Bridge Report 

requirements 

- Lateral analysis performed with LPile and deflection criteria 

 



ALDOT Foundation Design Review (cont’d) 

1. Contractor bids on a project with a pole designer  

2. ALDOT M&T is contacted to drill borings and submit passive pressure 
graphs 

 

Boring Requirements: 

 One Boring per structure (# of borings for uniform soil conditions for light 
poles less than 70 feet will be determined by ALDOT M&T)  

 Borings should be drilled as close as possible to the structure locations.  For 
lighting less than 70 feet and Strain Pole type traffic signals, borings shall 
extend a minimum of 20 feet in depth.  For all other structures, the borings 
shall extend a minimum of 30 feet in depth.   

 The depths listed above are minimum depths.  Generally, borings should not 
be terminated in loose, soft, or otherwise unsuitable soils.  When auger 
refusal is encountered prior to reaching the recommended minimum depth, 
a minimum of 10 feet of competent rock shall be cored. 

 



ALDOT Foundation Design Review (cont’d) 

3. Contractor submits the pole designs to ALDOT Construction 
Bureau and ALDOT sends a plan set, boring logs/passive 
pressures, and pole design calculations and design sheets to 
an outside consultant for review in accordance with DOT 
specifications (Contractor will assume certain soil parameters) 

4. Structural and Geotechnical Engineering Review 

5. Structural issues their review with a letter stating “approved” 
or “not approved” in accordance with ALDOT         
Specifications 

 



ALDOT Foundation Design Review (cont’d) 

6. Geotechnical review includes reviewing the pole type, loads 
and “as bid” size foundations (STANDARD DRAWINGS) 

7. LPile is conducted on the soils/pile interaction with the 
loading provided from the structural review/pole designer 
calculations  
Note: Passive pressures were not used but the soil information provided.  
Contractors were not using the passive pressures either. 

8. The lateral deflection is reviewed for 0.5 inch compliance.  If 
the pile deflects greater than 0.5 inches, the pole is 
lengthened or sized accordingly to meet the deflection 
criteria. 







Standard Specifications and Adjustments 

 

 

 

 

 

 

 

 

9. Torsion is then reviewed for the required factor of safety as required 
by the DOT.  In the mast arm pole design, the torsion has governed 
a good deal of the foundation sizes.  

10. Letter is issued for the foundation review “approved” or                
“not approved” with the recommended sizing. 

 



Conclusions 

 We, as geotechnical engineers, play a part in the design 
process. 

 

 Understand that structures (Bridge Bureaus) and geotechnical 
engineers need to work together.  Set guidelines and criteria. 

 

 Communication, Communication, Communication…Open up 
additional communication between the State DOT 
Geotechnical Sections for discussion on these designs.   



“The road to success is always under construction.” 



2970 Cottage Hill Road 
Mobile, Alabama 36606 

251.666.2443 

Questions? 
 

 
Special Thank You! 
 
ALDOT – Kaye C. Davis, P.E. 
FDOT – Larry Jones, P.E. 
MDOT – Sean Ferguson, P.E. / Mike Stroud, P.E. 
LaDOTD – Chris Nickel, P.E. 
SCDOT – Jeff Sizemore, P.E. 
VDOT – Carl Benson, P.E., P.G., John Hall, P.E. 

 


