
 

 

DerivaƟon of the IBC Minimum Depth Formula for Non-constrained Posts 
 

Variable                                                                                                           Units 
P is the horizontal wind force                                                                    lbs 
h is the overall fence height                                                                       Ō 
½ h is the force applicaƟon height for fencing                                       Ō 
b is the diameter of the fooƟng                                                                     Ō 
a is the depth of the point of rotaƟon                                             Ō 
S1 is the average soil pressure above the point of rotaƟon                       psf 
Q 1 is the resultant of the soil pressure above the point of rotaƟon        lbs 
S2 is the average soil pressure below the point of rotaƟon                       psf 
Q 2 is the resultant of the soil pressure below the point of rotaƟon        lbs 
d is the minimum embedment depth          Ō 
D is the depth being checked  D ≥ d is OK                             Ō 
 

S is the soil Lateral Bearing Pressure   S1 = ⅓ D S  Q 1 = S1 a b 
 

Taking the moment about Q 1:               P (½ h + ½ a) = Q 2 (½ a + e) 
 

Rearrange for Q 2 formula      Q 2 ൌ
୔ ሺ½ ୦ ା ½ ୟሻ

ሺ½ ୟ ା ୣሻ
 

 

Set Q 1 to sum of opposing forces                     Q 1 = P + Q 2 

 

Replace Q 1 & Q 2 with their formulas             S1 a b ൌ  P ൅  
୔ሺ½ ୦ ା ½ ୟሻ

ሺ½ ୟ ା ୣሻ
  =  P

ሺ½ ୟ ା ୣሻ

ሺ½ ୟ ା ୣሻ
 ൅  

୔ሺ½ ୦ ା ½ ୟሻ

ሺ½ ୟ ା ୣሻ
  

 

Condense the formula S1 a b = 
୔ሺ½ ୦ ା ୟ ା ୣሻ

ሺ½ ୟ ା ୣሻ
  Rearrange the formula    

୔

ୗభ
 = 

ୟ ୠሺ½ ୟ ା ୣሻ

ሺୟ ା ½ ୦ ା ୣሻ
 

 

Values to match derived formula to IBC  a = 0.6769 d         ½a = 0.33845 d      e = 0.2408 d 
 
୔

ୗభ
 = 

଴.଺଻଺ଽ ୢ ୠ ሺ଴.ଷଷ଼ସହ ୢ ା ଴.ଶସ଴଼ ୢሻ

ሺ଴.଺଻଺ଽ ୢ ା ½ ୦ ା ଴.ଶସ଴଼ ୢሻ
  =   

଴.ଷଽଶଵ ୢమ ୠ

ሺ଴.ଽଵ଻଻ ୢ ା ½ ୦ሻ
  =  

ୢమ ୠ

ሺଶ.ଷସ ୢ ା ଶ.ହହ½ ୦ሻ
 

 
Set up as a quadraƟc equaƟon (ax2 + bx + c = 0)         (S1 b) d2 + (-2.34 P) d + (-2.55 P ½ h) = 0  
 
CalculaƟng the posiƟve soluƟon with the quadraƟc formula            
 

d = 
ିሺିଶ.ଷସ ୔ሻ ା ඥሺିଶ.ଷସ ୔ሻమ ି ସሺୗభ ୠሻሺିଶ.ହହ ୔ ½ ୦ሻ 

ଶ ୗభ ୠ
 = 

ଶ.ଷସ ୔ ା ඥሺଶ.ଷସ ୔ሻమ ା ୗభ ୠሺଵ଴.ଶሻ ୔ ½ ୦ 

ଶ ୗభ ୠ
 

 

d = 
ଶ.ଷସ ୔

ଶ ୗభ ୠ
൅ ට 

ሺଶ.ଷସ ୔ሻమ

ሺଶ ୗభ ୠሻమ  ൅  
ୗభ ୠ ሺଵ଴.ଶሻ ୔ ½ ୦ 

ሺଶ ୗభ ୠሻమ  = 
ଶ.ଷସ ୔

ଶ ୗభ ୠ
 + ට

ሺଶ.ଷସ ୔ሻమ

ሺଶ ୗభ ୠሻమ ൅
ୗభ ୠ ሺସ.ଷ଺ሻሺଶ.ଷସ ୔ሻ½ ୦

ሺଶ ୗభ ୠሻమ  

 

d = 
ଶ.ଷସ ୔

ଶ ୗభ ୠ
 + ට

ሺଶ.ଷସ ୔ሻమ

ሺଶ ୗభ ୠሻమ ൅
ୗభ ୠ ሺସ.ଷ଺ሻሺଶ.ଷସ ୔ሻ ½ ୦

ሺଶ ୗభ ୠሻమ  
ሺଶ.ଷସ ୔ሻ

ሺଶ.ଷସ ୔ሻ
  =  

ଶ.ଷସ ୔

ଶ ୗభ ୠ
 + ට

ሺଶ.ଷସ ୔ሻమ

ሺଶ ୗభ ୠሻమ ൅
ሺଶ.ଷସ ୔ሻమ

ሺଶ ୗభ ୠሻమ

ୗభ ୠ

ଶ.ଷସ ୔

ሺସ.ଷ଺ሻ ½ ୦

ଵ
   

  

Common Factor, A = 
ଶ.ଷସ ୔

ୗభ ୠ
   d = 

୅

ଶ
 + ට

୅మ

ଶమ ൅  
୅మ

ଶమ  
ଵ

୅
 
ସ.ଷ଺ ½ ୦

ଵ
   d = 

୅

ଶ 
 (1 + ට1 ൅

ସ.ଷ଺ ½ ୦

୅
)  
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