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PS27 Gin Pole Design Load Case 50% Face Lift 2° Anglc page 1 of §

Gin pole design paramelers:

The PS27 gin pole, manufactured by Tower Equipment Co., [nc., is designed per the TIA Standard,
TIA-1019, Structural Standards for Steel Gin Poles for Installation of Antenna Towers and Antenna
Sepporing Structures.

The analysis, in this load case, is governed by the following,
Class D, capable of lifiing over 10,000 pounds gross load when rigged thus

Cantilever heighl of 50 percent overall length

A 2 degree load line angle, measured from vertical

A tag line of 60 degrees, measured from the horizontal

Gin pole attached to the tower at the bridle and basket only

Effective length [actor of K=2.8 taken over the cantilever portion of pole

The Impact [actor is 1.20

An ASD design requires a load combination of 1.0D + LKL x Im) + 1.OW
$pecial Load Casc - Load lified off face only - Less than 4 feet space from pole face to sheave

Section Design Valucs

Face width of pole du = 27 inch
Total length L:=123 feet
Length extended . La = LQ.5 La = 61.5 feel
Length attached Lb:=L-La Lb = 61.5 feet
R ] 1500 o
Weight of gin pole, per foot Wip := 0 Wip = 75 Ibs/it
Leg Material - TS3x 3% 174
Arca Aleg 1= 2.44 inch?
Weight per foot wleg = 3.31 Ibiti
Moment of Inertia Heg == 3.02 inch?
Total leg area Atot = 4-Aleg Atot = 9.76 inch?
Leg radius of gyration r:= L1l inch
¥
X . H 7 - d'x B
Section momenl of inenia ]:= ﬁiﬂl*(?} 1= 1778.74 inch?
ion radi . !
Section radius of gyration p & m m = 135 inch
Section modulus, X, ¥ Sx= I;“ Sxe 13176 ineh?
2]
Distance 10 extreme [iber ¢ = dx0.3 c=135 inch
Section modutus, z Sz = Sz 13176 inch’
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Section Design Values, continued

Load Case 50% Face Lift 2¢ Angle

Unbraced length of leg Ll := 23.25
Slenderness ratio of leg K =10 KLr := L
T
Lep yield stress Fy = 50
Steel modulus of elasticity E := 29000
2.1°E
Column slendemess ration seperation value Ce = =
¥
p
[1 B KLr ]-F}f
Fa e 2.Cc?
Allowabl -
owable leg stress s ) 3KLe Kl
L R T
Calculate the KL/t for the gin pole )
K value T Kp =28
L value . I Lp:=La-12
5 . Kplp
KL/r value Y 10460 0 KLp := P
5 i =T 3 o J 2
KL/r is greater tha B VR = 2%
£ 23-KLrp
PS27 Gin Pole Design Lift Conditions
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inch
KLr = 20.946

ks

ksi
Ce = 106.999
Fa = 28.199 ksi
Lp = 738 inch
KLrp = 153.067
Fap = 6.374 ksl

Assume that a 1000 foot tower is being erected, the load is at the bridle support elevation, 2 part load line is in

use, tag line is attached at 60 degree angle, load line is 3/4" [WRC.

Find the headache ball weight required
Weight of line

Weight of line to overhaul Lh := 2000-Lw-0.001

Assume that headache ball weighs

Weight of line when at top of tower Lh := 2:Lw-0.001-La

Weight of rooster head Wr = 0.6

Lw:= 1.04
Lh = 2.08
Ball := 2.100

Lh = 0.12%

Ibs/ft
kips
kips

kips

kips
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Pole Loads & Reactions
Load line angle from wertical =2 degree
Tag line angle from horizontal o =&l degree
Assume a Load Weight of Load = 8.3 kips
. 100K
Length of tag line = cos(30-deg) Lt= 11547  fee
Approximate tag line tension Tension := [(Load + Lh + Eal])-sinl{ﬁ-deg:l-i Tenstom = 0,733 Kips
Verical component of tag line Tv ;= Tensicn-cos{30-deg) + 0,001 Lt Ty = 17591 kips
Total lifted weight Wit == Load + Lh + Ball + Ty Wi= 1232 kips
Actual tenzion in tag line T = Tension + ] -330 T=0% kips
Loads on sheave pins
Wt
Load line foree above P — .
- = 12,327 k
headache ball cos| 8- deg} =123 P
Forae horizontal Ph = B-sin{ 6 deg) Ph = 0.43 kips
: P .
Faree vertical Pv = 5 + Proos{ Ell-dt:g:l Pv = 18,432 kips
-P P .
Maoment ar base of head Mal = [T-sm(#&d:g} + E-sm{ﬂ-d:g}l]-ﬂ.ﬁzs
F F
Mad = =5 -sind &-deg}-20.75 + . sin{45-deg)- 1725
Ma3 = (g cos(d3 deg) + — WS{E‘ d:g:l} 24,73
"E 4= EP o] B d:g:l 2475+ [% --;Ir sing45- d-:gj] 373
a = Mal + bu2 + MaZ + Mad Ma = 360.46 in-kip
ﬂz:-S"M
Dietermine pole deflection vanles
Wind load of pole, from page 5 wi=35 | T B
' - . 5
Wind load in kips per inch . o 12 w o= 000042 kipfine]
3
apm ALY i ba243La12) Al = 0699 inch

Dreflaction due o wind load

24-E-1







PS27 Gin Pole Design

Deflection due o side load
Deflection dee to top monent

Total deflection at top

Load Case 50% Face Lift 22 Anglc
Phe{La-12)" L. 12
SR

Ma-La-12
o k-

A2

A

{2Lb 12 + 3-La-12)

A= Al + A2 + Al

Calculate the vertical force at bridle support

Weight at bridle

Computed axial siress, in leg
due to weight

Ratioof fa/Fa

Euler stress allowed

Bending coctlicient

Wind lead from calculations

Moment at bridel point

Bending stress dug 1o moment

Adding in the Impact Factor

Allowable bending stress

Combined stress equation HI-1

Combined stress equation Hi-2

Combined stress equation H1-3

page 4ol 3
A2 = 22347 nch
A3 = 3.172 inch
At = 6,103 inch

Wpa = Pv + We + Wip La Wpa = 21685
100D
fa:= e fa = 2428
Alot
—FL = [L.3%] {If fa'Fa <= 0.15 Then ASD Eq. 111-3)
Fap
lE-rE-F
Fe:= - '2 {ASDHI}  Fe-= 637
23-KLep
(TIAB23E) Cm:= 10
wos S0000]
-12
Mb = Ma # PheLa-12 + Pv-AL+ w-La- Mb = 904.2
fb ﬂ?f b = 6.863
fa:= fa-1.20 f = i 1,20
Fh:=Fa (TIAB2.3d) Fb = 28,199
SEEN C'Z}'f.': = 0.995
Fap (l I o
Fe )
_I'a_ 4 -ﬁ} = (0.389
0.60-Fy Fb Since the combined ¢
_["a_ . E - 0.749 are less than 1.0 forr

Fap Fb

kips

ka1

o]

kip'fl

neh-Rip

]

]
1

"ot
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Find reaction forces at gin pole altachment points.
Haorizontal force at bridle, due to shear at rooster head

Ph = 0.4 Rbrl == 2-{1.;1 = 0.86 Kips

Horizontal ferce at bridle, due to wind on pole
weLa 12
2.1b-12

w = (L0042 Rbrl = (2:Lb- 12+ La-12) Rbr?2 = 0.463% Kips

Harizontal ferce at bridle, due to cable loads at rooster head

Py = 18.482 D = 32 + At Rbr3 == M Rbrd = (0.954 kips
Lb12

Total horizontal force at bridle Rbr = Rbrl + Rbr2 + Rbr3 Rbr = 2.28 kips

Horizontal foree at baske, due 10 shear at rooster head

Kbal := Ll Rbal = (.43 kips
Lb
Horizontal force at basket, due to wind on pole
2
Rba2 e So A 12) Rba2 = 0,155  Kips
2:Lb-12

Horizontal force at basker, due 1o cable loads at rovster head

Pv-2
= 18482 D=32+at Rbal = —— Rba3d = 0.954 kips
Py = 1E43 + TYE P
Total horizontal foree at baskel Rba = Rbal + Rba2 + Rba3 Rba = 1.539 kips
Vertical load at basket
Wpa = 23.695 Rv = Wpa + Wip —— Ry = 28307 kips

1000

Values @ Load Chart  La =615 Wi = 12319 Rbr= 228 Rba = 1.339  Rv = 28307

ST T

=






