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conductor length in feet multiplied
by the conductor diameter in feet.
The conductor diameter in feet is
0.546" / 12 = 0.0455. The conductor
area A is then 200 x 0.0455 = 9.1
square feet.
Wind load in pounds
= 0.00256  x  (115)2  x    kz    x  GRF   x  A
= 0.00256  x  13,225  x  1.20  x  0.86  x  9.1
= 317.9

The moment on the pole at the
ground-line due to the extreme
wind load on the static wire is
317.9  x  70' = 22,253 foot-pounds

We then calculate the moments due
to the other conductors and add them
all. At 38', we have three 477 AAC con-

ductors. Calculate the moment for one
conductor and then multiply the an-
swer by three. The total moment due
to extreme wind on all the conduc-
tors is 221,764 foot-pounds compared
to 90,462 for the structure. The large
communications cables contribute
77,661 foot-pounds even though they
are close to the ground. The total
moment is 312,226 foot-pounds.

Safety Factors
Rule 260B1, page 175, states that
“Structures shall be designed to with-
stand the appropriate loads multiplied
by the overload factors in Section 25
without exceeding their strength mul-

tiplied by the strength factors of Sec-
tion 26.” The safety factor is the over-
load factor divided by the strength fac-
tor. Table 253-2, page 174, gives us the
overload factor of 1.33 for use with
250C loads (extreme wind loads). The
corresponding strength factor of 1.0
is given in Table 261-1B, page 182. The
safety factor is 1.33 / 1.0 = 1.33. The
calculated moments must be multi-
plied by the safety before comparison
to the pole strength.
Total moment with safety factor
= 312,226  x  1.33 = 415,260 foot-pounds.

Pole Strength
The pole strength or ultimate mo-
ment at the ground-line for a south-
ern yellow pine pole is 2.111 multi-
plied by the cube of the pole circum-
ference in inches.
The minimum circumference at the ground-line
=  ( total moment / 2.111)1/3

= (415,260 / 2.111)1/3

= 58.16"
The minimum diameter
= circumference / 3.1416
= 58.16 / 3.1416
= 18.51"

The minimum diameter for an
80-foot H1 class pole at ground line
is 18.11". It looks like we need an
H2 pole (19.05"). Since we as-
sumed an H1 pole for the wind
loading on the pole calculation, we
will have to recalculate for a H2
pole to be sure we are OK.

If you have general questions
about the NESC®, please call me at
302-454-4910 or e-mail me at
dave.young@conectiv.com. 
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The maximum diameter of the pole at the top  d
t
  = minimum diameter x 1.2

=  9.23" x 1.2
= 11.07"

The maximum diameter of the pole at the ground line d
g
 = minimum diameter x 1.2

           = 17.66"  x 1.2
           = 21.19"

From Table 250-2, k
z
  =1.10 for a structure height of 70'. From Table 250-3, G

RF
 = 0.93

for a structure height of 70'.

The area of the top one foot of the pole in square feet  A = (d
t
 + (d / 2))/12

where  d = ((agl – h) / agl ) x n
          agl is the above ground length of the pole = pole length – setting depth

               =  80 – 10
               = 70 ft.

         h is the height above ground of the bottom of the area = 69'
          n is the difference between the diameter at the ground line and the diameter at the
          top =  21.19" – 11.07"

           = 10.12"
 d = (( (70 – 69) / 70) x 10.12
    =  0.1445"
A = (d

t
 + (d/2))/12

    = (11.07 + (0.1445 / 2))/12
    =  0.9285 square feet

load in pounds = 0.00256  x  (115)2  x      k
z 
  x  G

RF
  x     A

                       = 0.00256  x  13,225  x  1.10  x  0.93  x  0.9285
                       = 32.15 lb.

The moment at the ground line due to the wind force on the top one-foot of the pole
equals the load times the height above ground. We use the height of the middle of the
area, i.e. 69.5'. Moment = 32.15 x  69.5' =  2,234 foot-pounds. This is the moment for
just one foot of the pole. Now we have to calculate the moments for the remaining 69
feet and add them all together. Obviously, this is a task for a computer. If you are into
computer programming, I hope the sample calculation helps. The total moment at the
ground-line due to extreme wind on the entire pole is 90,462 foot-pounds.

Table 1.  Calculation of wind load on the top one foot of the pole.


