
Soil Dynamics

…….So when is the concrete being 
delivered?



How important is soil type?



Video 
illustrating the 
dynamic 
nature of soil

 Provided by the Society 
of Civil Engineers:

 https://www.youtube.com/watch?v=HkjVWkyLfig

https://www.youtube.com/watch?v=HkjVWkyLfig


WHY  we need to analyze soil conditions:

• 150 lbs per cu ft of “dead” Weight of Concrete when cured – 
excluding rebar, tower, antenna, rotor and wiring;

• Tower concrete footings and piers are meant to act as an 
anchoring point for the tower/antenna dynamic reaction to 

    the wind along with accommodating the dead weight.

• Rule out  subsurface “Unknowns”;

• Tower structure stability is determined by what type of soil it will be 
placed on- keeping the Tower structure upright and level is critical;

• Adverse weather conditions can also expedite severe soil shifting 
conditions.

• ADD to this scenario : a Tower adjoining another structure!!



Wish list of every Ham:

-We all want a tower that’s tall enough to 
  clear tree tops >55 ft;

-We all want a multi-banded “MONSTER”  
 directional Antenna with A   LOT of gain;

-We expect it to be functional all the time 
and to survive “Pocono weather” patterns- 
a.k.a. frequent high winds, snow/ice and 
heavy rains;

What above equates to is a “structural 
system” that can support ANTENNA  system 
components that will not fail because of 
unknown conditions!! 
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Different Soil 
conditions

 Depending on the existing 
soils at the tower location 
will determine the 
appropriate engineered 
solution to carry the 
combined loads of the 
assembled tower and 
antenna.



GET to Know your sub surface Composition  !

 Definitions according to USDA 
Guidelines…..

 But where and How low?
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picture Proper Soil Analysis 

to support Tower 
Manufacturer 
installation 
recommendations  
 Particularly if the area in question had soil 

brought in as “fill”; A professional 
determination is needed….

  if the current soil characteristics fit any of 
the known technical  classifications and 
deemed “adequate” for construction.
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picture GUESS HOW Heavy a 

6ft x 6ft x 6ft solid 
concrete base weighs?

 HINT: Weighs more than the Tower, Antenna 
and appurtenances….
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Answer:
32,400 LBS!
 Image all this weight concentrated in 

one spot. The soils reaction to this 
pressure must be able to withstand this 
900 Lb /sq ft surface bearing force 
over time. 

 NOTE: If soil conditions are not “idea” it cannot 
support dead-loading condition then resulting 
consequences which my be severe!
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picture Huge Tower Bases for 

HAMS –
Not Uncommon!!

 Special thanks to Bill/W3MJ for these 
pictures:

  A 6ft X 6ft X 6ft concrete base was installed 
at his QTH to support his antenna and tower. 
The concrete is also anchored to in ground 
undisturbed rocks at the bottom.
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If IN DOUBT… Plan FOR THE WORST CASE 
SOIL Conditions !

 Immediate area under the concrete footing 
will be subject to immense downward 
pressure and spread to the surrounding area. 
The underlying soil must have the correct 
composition to withstand this over time.



NOW Consider the 
entire Antenna 
tower as a “SYSTEM”

 The tower is comprised of multiple assembly points 
where each mechanical connection introduces a stress 
point. 

 All the combined weights of all mounted devices 
contribute to the overall load of the tower.

 Imagine a wind force great enough that’s capable of 
toppling it over, think of this as a likely scenario.

 All of the individual components are a factor for 
resisting opposing forces such as wind shear:

 -“Sleek” Antenna design to reduce wind loading;
 -Antenna mast thrust bearing at rated loads;
 -Tower rung patterns and overall leg diameters;
 -Multiple guyed connections maybe required.
 VISIT EACH TOWER MANUFACTURES WEBSITE to COMPARE 

HOW THESE PARAMETERS DIFFER. Differences may save 
you work in the long run!



CONSULT with A Professional Engineer!

A State Licensed Professional will:
Examine soil conditions;
Research local area historical weather patterns and 

propose any modifications for the tower installation;
Determine concrete and all tower anchoring details;
Tower system analysis for all mechanical connections and 

loading;
Provide a drawing to appease any local municipality 

requirements.



Common Causes of commercial tower failures



Hurricane Andrew WCIX Tower - FLA



Tips on Excavating 

§ Limit the excavator equipment for gross area being dug out. The 
ideal is to disturb the least amount of area with heavy equipment;

§ “Fine Tune” the cut by removing remaining areas by hand;
§ Leave very large stones in the cut unless it prohibits anchoring the 

new concrete effectively;
§ When back filling area, use vibratory machines and compact  

every foot when proceeding- we call this “Lifts”;
§ And…Don’t forget the electrical grounding loop for the tower to 

be buried as well!
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type?
…..USDA Resource 
aids: 
 Historical Data but must be 

considered only for known 
undisturbed areas 
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Digging further:   USDA WEBSITE APP - “AOI”



Many different soil types are Native 
to the Pocono region
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picture Remember to call 

national “800” dig if you 
are within a community

 Underground utilities  need to be marked out:
 >>Gas
 >>Electric 
 >>Cable/Fiber
 >>Sanitary Sewer



Lets Get digging!     Thank  You!


