STRENGTH CALCULATIONS FOR SELF SUPPORTING ANTENNA MASTSH

BY GEORGE ZURBUCHEN K9CC

The purpose of this article 1is to first show how to
calculate the load that a antenna array imposes on it's
supporting mast, and second how to select a mast which will

support the load.
First some general comments on the effect of antenna design

on tower load.

1. The primary consideration is surfacc area as seen by the
wind, not the weight of the antenna.

2. The value used by Hy Gain Electronics is 25.6 1lbs force
due to wind loading in a 80 mph wind per square foot of antenna
area, and can be considered a good standard.

B The wind load of the antenna is not proportional to the
weight of the antenna. For example the Hy Gain TH6DXX is 2.5 1b
wind load per 1b of antenna weight, while their 15 element 2
meter beam is 3.5 1b of wind load per pound of antenna weight.

The following is a sample problem wusing o tour antenna
"christmas tree" array,(see figure a).

The first step in solving the problem is to determine the
bending moment, M, around axis A-A' at the anchor point. The
anchor point 1is where the top of the tower meets the bottom of
the mast.
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The anchor point could just as well be the bottom of a self
supporting ground mounted mast.

Determining the bending moment due to the antennas is done
by summing up the wind forces W, times their respective lever
arms L. Refer to figure A.



(&

FIGURE A BY'» Kice
pescripTion FORCE PIAGRAM  FOR  FOUR ANTENNA  ARRAY DATE 20/ 12 /81
S AMTS HY &A/v  mopEL 28

Wy = 2) LBS

Y

W, = 5/ LBS

Y

Wi=77LB5

i
i
t
i
:

ANelHoR Po:ﬂj’

—— >

ANT 2

da

&y é;t
I J-mns‘r

ANT B

6-01-002 A [REV. 9-75)

TeofF
oF
ToewEg K

SEL 2mETEAR

aF £+*
WIND LOAD AT O MPH = =i k8BS

HY Gain 10284
2 EL 1o METER

1.0 £+2
WIND LOAD AT fOMPYH = 5ILB:

| ANT 1 HYean 15284

ZEL IFMETER

2O 542
WIND LOoAD AT PoMPH = 772LBS

HY cAIN 204+ B A

$-L L 20 METER
2942
























