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SYMBOLS
&, ' distance from base of mast to
outer guy aachor

-..+__41smnce from base of mast to inner
guy anchor

A o height from base of mast to a guy
level

d e mast movement 'at‘-guy 1evel in the
' direction of the wind

lfhe leg spacing on the mast
actual guy length
chord length of incln.ned. guv

O
LG\
Le
L e Span length on the mast between the
guy ettachment 1evels

A sag at midpoint of guy

c chord length of horizontel guy

M

horizontal displacement of the mast
at a guy level :

o o angle between the guy chord and the
horizontal

W . WEight per un:l.t length of guy
P___m wind force pe.r:l..mit-length of guy

W, —_ total weight of a guy

= wind load on the masﬁ at a guy level
P o axial force on the mast at a guy level
@ .M_one—half the welght of a guy |

3 e BOTAL external force at guy level cn
" mast

T____m tensile | force in guy
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<

| vertica:l. c':omponen-t of guy force

H _horizontal component of guy force

Se; ~————. Teaction at mast level j with mast
on rigld supports

S%" ————o._ Tinal reaction at mast level j

N the number of guy attachment levels
on the mast _

K; 'wm;,-___.._...____ spring constant at mast level j

K | | force req_uired to produce a displace-

ment AL at a guy level

Me; .. moment at. level j due to eccentric Lty
. 1 of the vertical guy components

3: s moment carried to level J from below '
} below due to all Mej below J
'ma i dbwc _ moment carried to 1eve1 J from above ‘

. due to all N‘e; above j

Mj beiow L. :final distributed moment below _ievel J

M.qgm e final distributed moment above level J

Wf“-. . moment at level J due t0 a unit 1oad at
level k

%ﬂ\ﬂgg . r_eection at mast level J due to a unit

displacement at level k, all other
- supports being held

Y.,g ' reaction at mast level j due to unit
: force at level k, all other supports
being held . .

Z 3K _...___...._.__.._.__ reaction at- level J due to non-line--
‘ arity’ of supports

..D; K ——— force at level J for a unit displaco-—
_ ment at level k : ‘




SUMMARY

The purpose of the_invéstigafion was to study'the effect on the
mast weight of guyed_vertical‘towérs‘of'variaﬁions in (a) the’spacing
_of the anchors for the guy stranﬂs, (b) the vertical spacing of the
poinfs of guy atﬁachment:to.tﬁeimasﬁ; and (c) the spaéing between the
legs of the mast.  'The inVestigatidh Qas conducted by programuing the
'Fiesénheiéer.method of désign for guyed aerial towérsufor'solutién on
an electrdnic computer and then obtaining data for 35& tower designs.
By analysis of'the aata,.it was possible to compafe the mast weight
of each ef'the'towéfs with the variable ﬁarametefs;

Of the 354 towers studied 1kl were 500 feet high, 105 were 700
feet high, and 105 were 900 feet high, At a glven beight various com-
binations of anchor spacing, guy attachment spaciﬁg, aﬁd leg spacing
were used. For example,:for the towers 700 feet high comparisons were
made with threefdifféréﬂ£1leg;é§aéings; five different arrangements of
the points of guy attéchment to the mast,fénd seven arrangements for the
égﬁhor spadiﬁg. 7For.ﬁhé'toéé;; 969 feet_hiéh; thé_ndﬁbér of trial leg
spacings, guy attachment sPaciﬁgé, and anchor spacings was three, five,

and seven, respectively. However, for the towers 500 feet high, compari-

son was made for. three leg SpaClngS with six guy attachment arrangements,'

and eight anchor arrangements.‘

Tn order to present the results graphiéélly; a éet‘of curveé was
~drawn whiéh compafejmast weigh£ against guy arrangementjand'leg gpacs
~ing for each of the anchor arrangements. This.results in a set of fig_

ures with three curves on each figure; each of the curves represents
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one possible trial leg spacing.: Horizontal-coordinates represent guy
attachment arrangements;-ordiaates represent,maat weight. Inspection

of each figure shows not onl&'tﬁe arrangeﬁent which results in the

least mast weight for thbse'coﬁbinations shown by the figure, but also
shows the trend in the mast welght as the guy'attachment sPaeing and the

| leg spaeing is varied. Since there is one figure for each.anchor arrange-
ment, the coﬁparison of.mast weight with aneher location may be made by
checking all of the figures'for a given mast height.

Pinally, a set ofiempirieal equatione was fermulated by comparing
the trends in the mast weight with tower height, as influenced'by varia-
tions in'each'of the parsmeters, These equations may be used to obtain
preliminary trisl values fer leg-sﬁacing; guy attachment'spacing, and
anchbr spacing. Since the tower heights in the study varied between 500
feet and 900 feet, the equations are recommended for use in the design of
guyed aerial towers in which the tower aeights vary between those levels.

These eqaationa do not gita exact values for the parametérs suit-
able for all tower'designs. It aas assumed_in the study that the mast
cross-gection was-triangular,-that the etructaral membera of the mast
were composed of ASTM.A;T asteel pipe,'that the wind load on the mast fol-
lowed a definite pattern varying from 50 pounds per aquare foot at the
top of the maat to Lo pounds per square foot at the bottom of the ma-t,
that- five guy 1evels were used with three guys spaced 120° apart at each
1evel, and that each mast carried a standard gix-bay television antenna

cantileved 103 feet-above~the top of the'mast. It is intended that. the ,
equations be used only as & guide 80 that the number of deslgn trials

may be reduced to a minimum by the selection of values for the para-'
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meters investigated in the study which qfefreasohébly close tc the final

design configuration.

The conclusions of the study are Summarized by the following em~

pirical equations:

1.

2.

For determination of the anchor location, use L
4a=0.8 h
where 4= the distance in feet.frdm.the.haéé of the mast
to the anchor. |
= the height in feet from the base of the mast o
the point of attachment on the mast of the top -
set of guys comnected to that anchors:

For determination of the guy spacing no equation is neces-

' sary. It 1s recommended that.the points of guy level

attachment-tp-the mast be spaced equally along the‘length

.. of the mast.

For determihatioﬁ'of the leg spacing, use
D"’:%o +-z-l€_ 500 < H< G00
where D= the leg spacing in feet
RYE the total mast helght 1in feet
In order to estimate mast weight, use
| | W=08.2Hd~-7 500 L H £ 900
where I = the-mastQEéight*inikigs;l |
H = the totai.xﬁ;ast.' he'iéht in feet

%




CEAPTER I
* INTRODUCTION

Thegdesigh ofefa1l~guyed tovers (Fig; 1)# is e'trial and error
Process in that it isifirst necessery to’assume a preliminery design in
order to determinelthe stresses in 'a guyed tower. TThe_effect”of varia-
tions'can:only‘be;dﬁtefﬁihedfby_ahél}ﬁiﬁg sevefel designs;)_A great
amount of time and labor is involved in this process since the tower
design problem is more complex than the design problem of ordimary

'building:structural frames. The ‘usual methods of structural ‘mechanics
cannot be used because ‘the displacements in towers (usually neglected in
building analysis) way- increase the stresses which, in turn, continue

to amplify the: displacements.- In addition, several major variables are
involved'inﬂthe-desigp, and each of these variables has a pronounced
effect on the interpal forces in the sfrﬁcﬁure;_ As-arresult, each of
the vefieble factors'plajs its part in the choice of guy sizes, andlin
the chéice_of structural meﬁbers used in the mast.

ﬁi&e of the most impoitent veriable factors;are (a) the spacing
of the anchors for tﬁe'guy;strapds, (b) the vertical spacing of the
points of guy attachmehf to the mast, (c) the spaciﬁg'between the lege
of the mast, (d) the pumber of points of guy attachment to ‘the mast,

and (e) ‘the size of the antenna.

*Numbere in parentheses indicate references listed in the
"Literature Cited" section in the bibliOgraphy
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Iniassuming a preliminary'design the slze of the antenna is
usually fixed by other than structural requirements.  To reduce the

number of trials necessary to produce an economical design, 1t would be

- helpful for the tower deslgner to ‘be able to. predict reasonable values

- for the first four of the variables listed above.

The purpose of this investigation 1s to study the effect on the

mast weight of the guyed tower of variations in (a) the spacing of the

anchors for the‘ggy‘stfands, (v) the;vefiiéalaspaCing?ofrtpe points of
guy attachment to the.magt; énd_(c) the spacing between the legs of the
mast. . |

Due to limitations on computer programming and computer operuting
time, the study was conducted with only one antenna size used throughoutr_
the 1nvestigation.- It was also assumed that each tower had guylines
attached at five levels. The scope_oﬁ the‘study was further limited tq;
the structural analysis of the most common type of tall guyed tower
(i.e., a tower with a mast of triangular cross-section and with three
guys spaced 120° apart at each level).

The analyais, based on Fiesenheiser's approach as explained in
Chapter 2, was adapted for use on an electronic computer. Three hundred
fifty four separéte tover designs weré'processed.thnpugﬁ thé computer,
with the'heiéhts of the toweré ranging fromrfive hundred td nine hundred
feet above the base of the tower,' Each towér was aégumed to earrf”a 7
typical television gﬁtenna cantilevered one hundred three feet above the
top of the mast, with the result that the total heights éf mast and an-

tenna ranged from six hundred three feet to one thousand three feet.




In order to portray the results graphically;'a set of curves was
drawn whiéﬁ'show the variation of mast weight with leg spacing and guy
arrangement for each of the anchor arrangements. Eiﬁally, conclusions

vere drawn in the form of a set of empirical eguations which may be

- used as a guide in the selection of preliminary design values for leg

spacing, guy attachment sﬁacing on the mast, and anchor spacing. Limi-

tatlions on the eguations are discussed in Chapter IV.




CHAPTER IT
TOWER ANALYSIS PRINCIPLES AND PROCEDURES

Guyed towers represent a combination of rigid and elastic sys-
tems in équilibfium. The releatively slendéflmast (Fig. 2) 1s supported
by a network of even more slender guys. The mast is an axially loaded
beam column with meny elastic supports.'

Under ordinary circumﬁtanges,;ﬁhe'horig?ntal wind loadé are the
major loads to be considered in th; désign. Sfructurél shapes ﬁhich
offer minimum resistance to the wind should be used for the members of
the mast. In this invegtigatibn stee} pipe was assumed as the basic
structural sbﬁpe f@riéll‘memberé of the mast, CylindriCal-shapés offer
minimum resigténge t;Aﬁhé'wind; this has.been verified-experimentélly
by numerous wind tunnel teéts‘(a);{ |

When the winds deflect the towef{mast laterally, the\gu&s on the
windward side streteh elastically while_;he éag of the leeward guys in-
creases. Each set of three guys provideé a support whose movement i3
governed by the size.of the guy ﬁires,-théir length, initial tension,
angle of inclination to the vertical, and the pattern of the guying'
systém.' | - |

Confinﬁbus ﬁeams.(trﬁsséé) on fixed eﬁpﬁorts‘aré complex in that
their analysis requires use of the principles of indeterminacy. In 8d~

dition, whén the supports deflect under ioad, so that differential move-

ment exists between supports; the amalysis becomes even more complex.
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The mast is & trussed framework of legs, diagonals, and horizon-
tal web members. The framework acts as a beém‘column in that the legs
carry the beﬁding'and direct loads, and the web members carry tpe'shear,_
The mast must carry -the vertical components of thefguy forces and must
resist shear and bending moment produced by horizontal wind loading
over i1ts entire length. ‘These are combined with ﬁhe bending moment énd

shear carried to the top of -the mast by the antenna. The vertical direct

stresees inérease-from top to bottom of thé mast due to the dead load

and to the éuccessive addition of the vertical com@onénts-of the forces
in the guys. .

In order to allow the maét to lean under the action of ‘the wind
without having bending mOmenﬁwgéveioped at”the base, the usual proce-
dure provides a tapered bottoﬁ seétion for the mast that rests on what
is essentially a point support; indeed, some towers have even been
placed on spherical seats 1qier§erhto,aCh1eve the déﬁiréd effect. On
the other”han@; there is no reﬁgén*yhy_the_lgss.caﬂnot be .carried
straight down to the‘fbét@ng_ané fixed 1in place if the bendiﬁg moments
are properly accounted fbr in the énaljsis'éﬁd design.

If an obstacle 1s placed in the path of the wind,;all.or-part'of
the kinetic enefgy of the moving_ﬁir is transformed intO‘the potential
energy of pressure. The intens;ty of the pressure depends upon the
shape of the bbstaéie, the angle of incidence to-the‘ﬁind,_énd the velo-
city and density of thq-air (3);

On:a.mﬁltilevel guyed tower the ldads due‘té wind vélocity afe

affected by the shape of the tower, and, in the case of a non-circular




and trussed tower,‘by the orientationlof.thé tower to the direction of
the wind, the ratio of the solid area to the total enclosed area of a
vertical face, and the cross-sectional shape of the individual members
of the tower.

It is necessary tO'determInELa design wind at fhe specific loca-
tion of the tover. The fipal choice of & wind loading is inevitably a
Judgment decisiéﬁ thﬁt éhould be based on aveilsble evidence consistent
w;th pasé'experience'in thg area. . The,désign w;nd must be considersd
regarding the follbﬁing cﬁaréctéri;tics; ) |

(a) basic wind velocity

(v) . gust factor

(¢) variation of average velocity,and:
gust. factors with height -

The basic wind Gelop;ty has_béeq defiﬁgd-as the one minute aver-
age velocity'at a height of thi;£§mfé§£ gﬁdﬁtﬁe'désign wind veloéity es
the basic wind velocity iihes the gust faétor. |

After the selection of the design wind ﬁélocity; and.the pattern
of wind pressures on the mast, the wind forcés on the stfgcture must be
ccﬁputed. Since the wihd force is not the same on all shapes, the first
step must be to establish the proper shape coefficients for the member
being used (L4), There is general -agreement that ﬁrussés coqpéséd of
members with'Cifcular cross—secﬁion.offér minimum resistance to fhe wind.
However, there is only & very limited amoﬁnt of test data available for

trusses with such members. Cohen & Perrin conclude that the wind load

on trﬁsses composed of members with cilrcular cross-sectibn, shoﬁld be

2/3 of those composed of flat members and that this current common




practice 15 on the safe side'(é),

. When two trusses arenplaced one behind the other, the forces.
acting on the leeward truss are reduced. Prcsent‘codes specify that
the load on towers of triangolar cross-scction shall be 1.5 tiﬁes the
load on one facé (n.

Computation of wind loads follows the given series of steps:

{a) Choose the design wind velocity and appropriate
‘ gust factor

(b) Determine a realistic variation in the wind velocity
with height \ | ,

(e) Wind force equations ‘are based on: wind blowing on
" Fflat plates.‘ Choose the proper shape factor for
the structural: members being used

(d) Compute the wind force per linear foot of tower,

making proper ‘allowance for the shape of the cross-
section of the tower.

The axial loads on the mast are derived principally_from three
sources:

(a) +the vertical components of the guy tensions

(v) the dead load, including guy weight, the weight

of the antenns, the weight of the mast, ladder,
lines, and other accessories

{e) dice load.

Depending‘oh the location of the tower, the primery axial load-
ing on the mast may consist of the vertical compohents7of the guy ten-
sions and the weight of the mast. The vertical components of the guy
forces are a& furction of the design wind, the inclination of the guys,
the number of guys, and the pattern of the guying system. The sum of
the vertical components of the guy forces will often exceed the mast

welght by a considerable amount.
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The tables in Appendix B show c}égriy'the effeét"§f the inclina-
tion of the guy on meximum tension in the{guy,~and'gor:espgﬁdingly; the
.vertical compéngnﬁlpf the force.. 1n géngra1,:tpg fﬁfthe;'the.agcﬁorJIies
from the bage 6f the'towér, the sﬁéller'the vertical campenent_ofhfhe
guy tension. | |

" The dead load consists.pripcipal;jlof the weight éf the mast
plus the weigﬁt of the antenna. It 1is not unusual for the heavier tele-
vision antennae to weigh in the'neighborhood.of ten tons. The‘legs of
the mast are the heaviest fortioﬁ of ﬁhe maét prqper.g CEoice of leg-
gize is also a function-of many variable factor§, One of these which
has a direct relationship to leg size 1s the nqmber of guy levels used.
An increase in the number of guy levels will often result in a decreasé
in leg size,'énd vice versa. |

Proﬁision mist be made for.the_added weight of ladders, cosxial
cables.to the antenna, cable for fhe lightihg system, lights, elevators,
ete.

Finelly, in certain climates,pprovisidn must be made for 1ice load.
Most codes specify that from one-helf to one in@h of 1ce.aha11_be asgsumed
to cover all members. It would be unrealistic to assume this ice load
covering on the guyé, together with full wind load. Jhdgmeht must be
used.to properly evaluate ice loédiﬁgs, sipce at-sixty pounds per cubic
foot an ice coat has substantial weight. In fact, ﬁore experimental
data is needed on the effect of.icq loads on guyed towers.
| All three iteﬁs‘of éﬁial load mist be determined before one can

proceed with the deéign'of the mast. @he,déad load vaiues-shduld be

predicted as accurately‘as possible, with the final design checked to
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see that it conforms with‘the predicted-values,

The Design Method of Cohen and Perrin. - - Cohen and Perrin have pre-

sented the most comprehensive and general treatment of guyed tower
design (5). The following approach summarizes their recommendations.

The structural analysis of a multi~level guyed tower consists of
six steps'

Step 1. Analysis of the mast considered as & continuous beam~ column

on rigid supports

Step 2. Determination of the spring constants of the guys, i e., the

resultant horizontal reaction of each set of guys per unit

deflection of thelr upper connection

Step 3. Re analysis of the mast as a continuous beam-column on elastic

supports )

Step 4. When the wind force acts_onﬂtpe‘nast; the mast noves—with_the
wind, causing the guys on-thefwindwsrd side to become nore
taut. At the same time, the tension is decreased in the guys
:on the'leewsrd'side,_etc.%wpile their.saé increases. 'Tne
relaxation in force, which tskes plsce‘as the point of sttach-
ment of the leewsrd guy_to;thelmastfdisplsces horizontally, is
an essential quantity in the snalysis of.the guy action. gince
the forces acting in the various gnys attached at the same
level become unequal, the resultant of the vertical components
of the guy forces is eccentric with respect to the centroid of
the mast. A moment is introduced at every'guy level the effect

of which must be considered in the design.
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Step-s."Under_wind action, unless.spécial‘precautionS'are taken In
“the design, the_hbrizontal deflection of the mast at each
guy level will be of such a nature that & straight line will
no longer pass through eachrdf these points. A distortién of
the mast resulfé, and additional flexure is introduced. The
effect of this disﬁortibn on the bending moments must be com-
puted.

Step 6. If thé wind'forces are eccéntfic‘with respect to the axis of
the tower because of unsymmefrical exposed areas, & torqional
effect is introduced. 'This effect must be consldered iquuch
exposed areag exist..

" The mechenics of the.solution_to the tower design problem will
be explained in detail by following the six steps of Cchen & Perrin in.
the order in which they are stated above.

In Step- 1, because of the influénce of the axial load, the maét
is anmalyzed as a beam-column. The vertical loads which consist of the
dead weight, vertical components of the .guy forces, and-the ice load
are assumed to be concentrated at the guy level. |

Analysis of the mast may folloW the generél principles of moment
‘distfibﬁtion. To account for the axial 1oads; the'fixed-end_moments,_
stiffness factérs; and carry-over chtorsﬁaff_WOdifiéd'by considering
the siehderness and axial lﬁad 1naeééh span of the.mast.as a functlon
of L/j, where L is'thg span iéﬁgth gnﬂ§3 =" EI, ﬁhéfe P is'thé axial -
force. The :eéuired.factors,foy'analysia ofPend.iomgnts are shown in

Fig. 3 (6).
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Stiffness Factor
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Figure 3 Moment Distribution Coefficients for Axial

Compression Combined with Bending

If the moments are desired along the span, they may be computed from

the equation

M = C sinf- + C2 cos f +f(w) (1)

with the coefficients for typical cases shown in Fig. 4 (6).
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when x is equal to ¢, W = 2 Q= total load, and the other terms
are as explained above. Integrating ds along a parabola yields the

equation for length ‘
. 2 _ -
¢ (1 + £A ) (10)
dec?*
Equation 10 consists of the £irst two terms of a power series expan-
sion; since the ratio-a/ C ‘15 sr_ﬂall, the terms involving higher orders

- of the ratio have been eliminated, The elongation due to a change of

tenglle force dH is _
(i-.-?Az)' B ()

obtained by substituting in the standard equation for elongation e

From equation 9,

©
<

o
p =t
3

a =

b

g

and substituting in equation 10, we obtain

e (1 . 24#‘) ( 24 Hz';‘q.Ht:/

_ 'l‘he chord 1ength c can then 'be expressed as

24 UL - '
¢ Fntiw® | (12)

"After differentiating with respect to H, the change in chord length dc

becomes _
2 "
_ eW L _ 4 < '
doz - 53 (@~ gp )+ e ¥ a3)

where Hy ie the fimal temsion in the guy, and By is the initial tension.
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With @ = W/2, and substituting Q = W/2 into Equation 13, we obtain

SRS - Ly A < - |
de = “'c'"é",ﬁ!? /Z)* qe CHi~Hz) W

These eqﬁations for horizontal guys are valid for inclined guys

if the sag is measured normal to the chord, and the other terms measuyed .

acco:dingiy. Since the'ﬁofmai compenent of the sag (Fig. 6) is
Ay = A cbsoc

then the horizontal motion A, of the top connection of a single in-
clined guy is (Fig. 6) |

where @ is the reaction normal fo the'chdrd and T the ténsion acting at
the center ﬁoint.

In the case of guyediltéw_er_s » where three or more guy_s are attached
at the seme level, the secondary effects for temperature change in the
guys and the mast very nearly cancei out.with respect to motion of the
tower. The final tensions-.iln the guys » and ‘thereby the axial load im
the mast, are only slightly affected. Since the wind Loads can, at best,

only be approximated, temperature effec'ﬁs‘ usually neéd not be considered

(5)..
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¥
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Figure 6 Motion of the Upper Guy Connection

In order to determine the spring constants for the elastic sup-
ports of the mast, the béhavior of a set of guys attached at the same

level must be investigated.

Since the guys meet at a common level and location at their upper

ends, these ends must move as a unit. To analyze this motion graphi-

cally, when the wind direction is normal to one face, the following equa-

tions may be developed from the gecmetry of the movement (Fig. 7)

dy = duj | - (16)

dy_e—d%'—‘de’-:dE (17)

The displacement dz of the leeward guy connection in the direction of

the leeward guy is twice the magnitude of the displacement dx. The
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tower displaces in the z direction by the amount dz.

Figure 7 Motlon of a Set of Guys with Wind Normal

to one Face

Cohen & Perrin use a graphlcal method to determine the displac-
ment of a three guy connectibn due to a horizontsl load applied at the
connection., The two equilibrium conditions are the compatibility of
displacement between the windward and leeward guys, and the equilibrium
between external and internal forces.

The displacement of all three guys may be plotted as a function

of the tension in the guys. First, in equation form, using equation 15
and equation 16,

. -_anm(..i__’_)
Aa = dx+ dy = Toosa \T2 " 72 (/8)
%g_g(,z-ﬁx)seco(.
F
c@r LA L )
a, = dg = -2
Adz £ 6::05‘*r(’775% 23
+AQE(7;'!"72-§)S£’COL
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with Ag, the displacement of the windward guys as a function of
their tension, and Aa; the dieplacement of the leeward guy as a
function of its tension. The two equilibrium conditions are fulfilled

when

da‘ = Aa‘

The graphical-eoiﬁ£i6n7ef'equations 18 is*obﬁained*as folloﬁe:

A. Plot Aa and Aa‘ on coordinate axes with dz. = dx +dy as
the ordinate and average guy tension as the abscissa. To do this,
choogse a guy level on the mast to investigate. Assume a guy size and
initial tension for the guys. All quantities on the right hand side of
equatiehe 18 are'now.known exceﬁt"Tl, tﬁe finsl tension. Assume values
for T;, compute values for Ag , and plot. See _F:_Lgure'B for a typical
example. This pletiméet'be repeetéﬁ?fer every guy level on the mast.

Note: After the final tens‘ion values are found later. ':l.n the 'design pro-

:cedure :I.t will probably be necessary to repeat the a.'bove process several

5

:times unt:l.l the assumed guy sizes are found to be the most economical.

a—nd yet satisfactory with'.—regard to working stréss and horizontal dis-

 placement of the guy level on the mast, If alternate anchor locations

are investigated, the entire preced-ure muet be repeated for every tr:lal,'

‘since o , the inclination of the guys, will change each time the an-
chor is shifted. Repeated trials are also necessary if the initial ten-

_'sion is varied- or the number of guy levels is changed.

'B. Shift the horizental axis perallel 'bo itself by drawing 11,

through the point on the curve for the windward guys which represente
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their tehsion-upﬁéf;initiéi.ﬁehé;én‘plus wind load on the guys only.
This value may-be computed by modifying Q in equation 15 assuming no
movement of the mast.

C. Compute the initial tén‘s,ion pi’us’ wind load tension on the
1eéﬁard guy. Plot the mirror image of the curve for Ag,  through
the intersection of this value with the nevw abscissa éxis.

D. The extermal force, S/cos & , is plotted between the two
curves above. S equals the'horiZOntal.force applied at the guy level
plus the horizontal reactien.dué.to wind blowing on the guys.

The poiﬁts interéepted on the ﬁwchurVes b& the above plot satis-
fy both equilibrium cenditions, i.e., cqmpatibility of displacements
and equilibrium of forces. The ordinate is the displacement of the mast
at the guy level for which the diagram was drawn., The externmal force is
distributed emong the windward and leeward guys. The externsl force S

at the connection may be equated with the ‘change in temsion in the guys.
S F2 AU =2 AT cos X (9

The‘dexail in Figure 8 shows that the tower deflects into the wind if
wind on the guys only is conéidered. 'This happens because of the in-
crease in tension in the uindward_gu&a and the decrease in tension in
the leeward guy. For this reason,.the effect of the wind on the guys

is that it increases their resistance t6 motion of the mast.

E. The external force, S, is distributed to the windward and the:

leevard guys. This distribution mist be calculated. From equation 19,

c= = = T+ T7 ' (20)
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where Ty isrthgiiné5355é°in ﬁénsion”iﬁ?ﬁothiof fhé windward guys, and
T, is the relief in tension in the leeward guy.

To calculate Tl_, equations 18 may be solved for

—_S LI T
GiTi+ 6 T +6 R+ 6T +65 77 vg, =0

with 1, = c_ﬂ?rz' : Tz =€ sec o Ty =z - Eﬁﬂt CZZ)
dag,o( 4%4 12 cos X

6; = l's Tz J'Ez

"613 —'1;';' + Tz --1-:’?- ([!=J I _70‘) - ‘13

Gz =T (45 -20)+ 3 if(/&ﬁf-&&ﬁmfs )
+5 Qo -4 L)

Gq = -fr‘(ﬁ]; él"a-w-or)-f- (&QI;,

24 I o - cr"’) + T (*S’ I;' +6 I .-7"-0"'_)

—

%:-&rr I, (¢-T)%+ : T@EL L% 0zr +qge™

AR e (a6 Eo 2% e

o *-T= T cr(a- I)"‘HGI (2 T, -)

94!;\




2k

where I 1s the initial tension with desd loed only, However, it is
- easier to draw the curves Si-:. ‘1’1, coé « and Srr:.':_‘.rr_ cos & wuith the
help of Figure 8 and the use of the asymptotes (Figure 9)

ar
S¢ ™ T~ I, cos oK

2
Srw —» T, Cos & (23)

F. - The force K reciuired' to produce a displaceinent M at the guy

level may now be found
K=t dan X + Cs (e

as shown oh Fi‘gu:i‘e‘ -‘}‘105-.:"-"-"1&1!.'5 fcui"vei-‘: is ‘also drawn with the aid of Figure
8 by correlating the reaction S at the guy level with A , the displace-

ment at that. level.
In _Ste_p 3, the mast must be investigated as e continuous beame
column on elastic supports. The general equation for such ,a'beaz_n for the

guy level j is

S; <M K- E Kz/“z - (25)

where S'j is the reaction at level J due to wind pressure, computed with

-the mast on rigid supports and including wind on guys. /LLJ' is the dls-

_placement at level j, Kj is the spring constant of the guys et level J3,




Reaction at Guy Level

-5
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Figure 9  Variation of Stress in VWindward and
Leeward Guys
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and.XJk is the reaction at level j due to a uﬁit displacement of the
mast at level k, ell other supports being held. These coefficients must.
be deﬁefminéd first by one of the standard procedures for indeterminate

structures.

Equations 25 may now be written"fér each guy level,
‘/"‘J(K.i.i - Ki) *'Z,_ M K. = =355 (2e) .

M (’cu -.ld,) + ﬁ"{zklz ok ua Xy = -8, (27)
fi K'&l' “‘.Mz (KZZ‘ k—z)_*‘ v+ My sz = -3z

P ] * ] e ‘ '!‘\( v r ¢ '

Manl ll"[u.zxnz e 44[!(4 (Xm"zn)="5n

Themmnen‘ts ’1_ndﬁcec1 in the mast by unit deflections are computed whég
thé'coefficiept XJ? is ‘detexrmined. These moments, when multiplied:by
the final deflections from equations 42, sre added to the ‘bending mo-
ments in the mast. _ | o

In Sfep 4, the moment induced in the mast by the unequal guy ten-
sions that exist undei' wind load depends T the change in those guy ‘ten-

sions. Foi- wind normal to one face of the tower (Fig. 11)
AVy = S¢ tun o ' (28)
and S AV %S, den o (29)

where. A V is.the change in the vei‘t;L'cal component of the guy tension

-due to'wind load, = Also,

S= 3; + 3¢ (30)

A
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where S 1is the applied horizontal reaction obtained when the mast is

analyzed as being on rigid supports, plus one half of the wind force

on the guys.

er

AVx

AR

Sy

Figure 11 Eccentricity of Vertical Guy Forces

From Figure 11,

Me =26 2 AV = 2b S $dn (31)
3 3

where M, 1s the moment existing if the mast is on rigid supports, and
b is the altitude of the triangular cross section of the mast, This

may be written as

Me = BS (32)

where @ = % ton = ', B being a constant for a given guy level.

A new set of coefficients ij may now be determined by computing the




components,
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'reaction at each gu'y level j due to a unit force applied at guy level

k, and producing & moment M, = B, with S=1. Then

Se; = s K = Sos + Z Ky pri + Z Vs thi Kie (33)
I S = ; - KE

-whex;e;,,_sf'j‘, is ‘the £inal reaction at level j, including elastic supports

and secondary effects, SbJ-.is the reaction at level J for the mast cn

rigld supports, .Ju; is the final 'defleétion of the support j ,' K. 15 the

o) . - ' ' J
spring constant at-level j, and Y, Nh k; is the reaction due to the

ecdentricity of the vertical components of the guy forces at level Je
The moments in the mast due only to the eccentricity of the ver-

tical components of the guy forces are

Mes = B3¢ :M_-i-lbgiw + Mﬁabove o (34)

where M, 3 is t_,hé moment at level j due to eccentricity of the vertical

Myj ... 1s the moment distributed to level j from below dje
to the My 5 at all leﬁels below Jj, and MJ Jabove is the moment di_stributed

to level j from above due to the M, 3 at all levels above J.

Then
_ i | o
M{ petow * M&S‘be(w, Sey *g Mix Spe (35)
Midbové = miiabove Sy +z§£; M SFB (36)
Mjb;,low 1s the final distributed moment below support § and will be added

~{or B'ubtrac‘ted). from the final xpdménts obtained in the last step of ‘the

ana_lysis. MJ.above' repz'fesents a similar expression. 'Ihg Mjk are determin-

ed when & moment distribution is éarried'out to find the coefficients
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¥ipe

In Step 5, the effects of relative displacement of the guy levels
are computed. Because the deflected positions at the guy levels are not
collinear, secondary effects due to vertical ioads on the distorted mast
are introduced. .The verticel loads consist primarily of the vertical

components of the guy forces, the dead weight of all elements of the

tower, and ice load,

Neglecting Vertical Settlement (Figure 12)

He=z Pu ¢+ xap

+9
e

=0

Is

Figure 12 Axiel Loads on Distorted Mast

The term fd P is of small magnitude and can be neglected. The




. Pz, 15 the total dead load
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load A,P is assumed to be concentrated at the guy level.

' A unit displacement is assumed at one level at a time with hinges
sssuned to exist at the guy 1evels. The axial loads are applied and the
reaction at the ievei of the displacement and'the reaction at each adja-

cent guy level is computed. These may be written as coefficients ij,
. LY

where

255.3+t‘ = P L : (38)

J.) J-ﬁl
PJ<r1 is the total vertical load. at the level J-rl. This total load is

not constant but varies with the wind loading.

Ciag = Pou ¢ Po Z Vi | (39)
‘wh_‘ere_
abéve the level j 41

PIL is the total ice load

‘J’J ¢l ié_ the tdta]_. vertical loaed due to the guy forces at level j+1

and sbove,

Z Vi = Z (z AVy - 4 Ve) + Z 3V, (10)

] Jwi
where V, 1s the vertical component of the initial.tgnSion-in the guy.

The use of variable coefficientslzjk ‘would make the final solu-
tion very complicated. Recognizing that as the wind load increases, the
vertical component in the leeward guy pchﬁes very small,1it is suffi-

cient to visualize that

=V —_ & S ban
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The final e&'luations for the reactions may now be written as

follows:

/U» CKJJ T Yo.s Ki + Zaa - Ka)
d"lln

+ > Mu (Kau + YJuZz 42,,‘) = So;

k‘-wi) J "’

These equations aceount for elas-tic:l.ty of the s'upports , eccen~
tricity of the vertical forces at every guy level, and distortion of

the mast,

The system of eciuations may be written as

' PJ'JLJ:;,*'MJH_QS,:S*("‘ L B ﬂ*na-o—jn = = Soj (42)

R L5, + Mys L0500 +00 +“'VI-D-¢+In = n*\

M-i‘nﬂi M3 ‘Q“:S-H + o 4 Mn-D-'nn: ~Sew

M; is the final deflection of the support j amd _{) ;i 15 the force

perpendicular ‘to the mast at. guy le{rel J for a unit displacement at

. level k including all effects, The final deflections A, are found from

the system of Equations (42), and the final reactions are

Sy Sy | (43)
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The final moments are computed bj adding the bending moments found
from-the'aﬁalysis of the mast on rigid supports to those due to the
elastic def;ection at the supports, and those due to the eccentricity
of the verticalAcoﬁponents of the guy fOrces.

In Step.6,etOrsicnal effects are coﬁputed. If torsional effects
exist, reference is made to Cohen & Perrin for the method of'ahalysis
of these effects On the‘guy forces and the lacing of the mast (5). If
no unbalanced areas exist on the mast, torsion does not exist., Since
the purpose of tﬁe present work is to analyze symmetrical multi-level
guyed towers used for television type antennae, it is assumed that tor-
sion is not a fector, and no further explanation will be presented here.

The above presentation concludes the discussion of the general

' approach to tower analysis.

‘Fiesenheiser 5 Mbthod For waer Design (l) e Because of the complexi-

t

" 'ty of - the- general approach to tower analysis ) :anludlng the setting wup

and solving of multiple simultaneous equations, and'the,undesirability

of having the mast distorted into undulations which_reeult in unneces-

sarily high stresses in the meét:Because of its non-linearity, Fiesen-
heiser has simplified the analysis‘cy putting a rigid requirement on the
design (1), _

This requireﬁent calls for adjusting ﬁﬁe spring constants of the
guys sc tﬁet a straight lipe drawn from the:tower base‘to the fOﬁ.sup-
port point will pees through all support_pqiﬁts. The mast is then de-
signed as a continuous beamecdluﬁn‘onfunyielding supports. The spring

constants‘are‘aajusted, in effecf;_by_selecting the areas and length of -

‘the guys of each set so that they will provide the correct amount of
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resistance. The analysis is not only simpler and much easier to per-
form, but also the multi-level guyed tower is probably safer than if
relative support displacements existed, since there is less danger of
the mast buckling. For the above reasons, Fiesenheiser's approach to
tower design has proved to be a popular and practical one.

The statements of the general principles of tower design made
previously apply to all methods of tower design; since Fiesenheiser's
simplification of the probley is concerned mainly with design of the
guys, this subject will be explored in detail.

The forces in the guys may be taken as directly proportional to

the weight w per unit length L {Figure 13).

Figure 13 A Single Tnclined Guy

By considering the equilibrium of forces on an increment of guy

length, the following equation of the elastic curve may be written

- 2113 x 2 w b
I zau ~ *(2'?&7)" (k%)
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By substitutihg a/2'for x, the follpwing.equation results

g = b wl a

but wlbée must edual A , therefore,
gH ‘
H=wle ()
3N ‘ .

Applying the condition of static equilibrium‘to the element shown in
Figure 13, we obtain

i

Vo 2

f\-

[ + wi |
H + %5 ()
As a result, the guy force at the'ﬁpper end of the element is as follows:

Tz R IGT

The vertical component.of the guy force at ground level is

>

- (k8)

Vo = E;L.g% © (49)

and the total guy force at ground level is

To = 4f H? T

(50)

A sufficiently exact formula for the guy leng#h.LG may be deriv-
ed by referenéing curve coordinates‘td the sloping line co' in Figure
13. The resulting equation is

o s[ ) OE e

whichk may be expanﬂed into a binomial serles.

The series may be written
as follows, using the first two terms of the sefies,
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Lo, L+ 80> &% : - (52)
' . 243
or
Le,r-L a0 (52a)
where |
= 8N (53)
—T

Solving for the center-lihe,sag, we obtain

;&§§29;é42; g;?‘ 1/"F;— (54)
e |

ngm equation'5h 1t‘may'be‘observed that the sag is proportional
to the square root of.n, the difference between the actual curve length
apd the chord leﬁgth L.

Under the action of the wind, the mast mﬁves with the wind, caus-
ing the guys on the windward.sidé to carry more load. At the same timé,
the tension-is relaxed somewhat in the leeward guys. In the case of the
leeward guys large chénges in_sag-accompény relatively small mast move-

ments. It is a necessafy prerequisite to further analysis of the guy

‘system to be able to caleculate the relasxation of tension in the leeward

guys

The initial component B, of the tension in the leeward guy is
shown in Figure 1., ' |
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-

J— |
1 "
Figure 14 Initial Horizontal Component in a Leeward Guy |

For a known initial sag A{ , M, may be calculated from Equation 46

__de |
H"'ad.: ‘ 5‘

1
Referring to Figure 15, distances a and L are shortened toc a's= |

|
Y- dC and L', respectively. The original curve length S remains ap-. 4

proximately the same, From Equation S2s
i i
L‘1=L + n

which may be solved for n'.

[ H
i"-‘:r' a'=a-dc ¢
a

Figure 15 Final Horlzontal Component in a Leeward Guy
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By the use of Equation 5%, the new sag z&i may be computed.
A = 0.0i2 cgé_) N nt
o

and

_ -‘ L: ! | ..
He = a; A'm | (53)

el

_ : ' :
However, the Eguation for A is more complex than necessary; & suffi-

clently exact equation, derived from Equation 54, is

A= w b
where
K= [y ¢ ade 56
//+ ade (56)
Then
i—‘c.""-—-—-—-—-wl'a' ' (57
g Kb

Equations 4 through 57 perta;n to the action of single guys. It
is necessary to study the combined action of all guy forces in resisting
the force of the wind at a mast support point. The mast movement.may
then be calculated, the méximum tensions in the guys determined, and the
guys designed. |

Before the wind acts on the maét, tﬁe horizontal comﬁ@nents'of

initial tension in the guys at any given level are equal. When a wind

‘force F is added, the initial forces are changed (Figure 16). The hori-

zontal cohponeﬁi%ofiﬁhé‘fBrbg'in}gﬁy*A is increased from H; t0 a new

‘value H, and that of”gﬁy B to Hz. In guy C the force is reduced from
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Hi to HC. From the .geometry of the force polygon, Hy and Hp are deter-
mined in terms of Hs. Hy can be found from Equation 57 after the mast
movement d, is calculated.

To design a guy, one must know its maximum load. Selecting guy

A for study, the guy force

stnﬂ
= Hde + L
Ha ¢ Vi

will be a maximum when sin ¢ is maximum (& = ‘?0.') as shown in Figure 16.

e A
U
o
= -
<
I =
e
e
of

X\
:

Figure 1b Guy Forces With Wind on the Mast




Figure 17 Guv Forces With Wind Normal to the Plare

of One Cuy \

The condition when ¢ = ?Oais shown in Figure 17. A study of the |
force polygon in Figure 17 shows the effects of force F,on guys A and
B. The effect on guy B is one-half the effect on guy A; the component
of mast movement in the direction of B will be one-half that in the !
direction of A. Figure 18 illustrates these movements; inspection of |

the figure also reveals that when ¢ = q0° ; the maximum possible move-

| ment of mast point o' results.
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Figure 18 Mast Movement for Maximum Guy Force

Point o'! is the final position of the mast point o'. From the
geometry of the figure, d = 1.5 dA. Movement d represents the mast
movement in the direction of the wind,

In Figure 17, it may be seen that the horizontal component of

the elongastion of guy A is

AE {3 AE (58)

In Figure 18,

d = -B_Q—é- (59)

In order to calculate H, it 1s first necessary to find dc.
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dc,“é' anl.Od— d - (60)

The wind force F includes the horizontal wind reaction R on the
mast and -the reaction induced by wind on the guys. The value R is deter-
mined by analyzing the mast as a beém—column on rigid supports. If p is

the wind force per unit of guy~1ength,'the reaction from the wind on the

guys canibe foundlby-multiplying p times one-half of the total lengtk of

all guys projected onto a vertical plane perpendicular to the wind direc-

tion .
F= Q&+ PL (61)
Therefore,
d=s(R+pl) L |
C "3345 (62)
BAED e o L
Letting @ = 1?%5 "y and using: the quadratic theorem, the required
length L for gkmgét movement d ig,=f¥pm Equation 62 -
. J R, @ . &
= — B — = 6~_
L ,/(6‘-P> . P 2 (3).

The area A must be adequate'tofgxbfide for the meximum forée;'
the variableska and L are qdqutgd to develop the rgquiredffafce and
mast‘movement; -Thézma§£.may.tﬁéﬁ be designed_as 8 héamfcolumn on rigid
supports., - |

7 To design the guys, assume stréightfli;g;maSt-deflection'with no
relative'displacementlof the supﬁorts ffom the straight line. The mast

-reactions R can then be calculated., Starting with the'tcp sét‘of gtjs,
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the movement d at this location is calcnlgted'using Equation 59; this
involves choosing a trial size for the tdp set of guys which must be
checked later against the allowable load conditions. The d values at
the other sqppdrt'pointS‘are then fbu#ﬂ by proportion. With the re-
quired masi movémentrknown, Equation 63 is used to proportion the guys{

In the désign bf the mast, the mast.mﬁst be checked agailnst two
critéria. The'ihdividual 1eg'members tﬁemselves act . ag columns between
their pbintsrof Iateial support, and the mast itself acts as a column
between guy supports.

The loéds'maf‘be calculated:by isolatiﬁg the individual spans as
free-bodies and calculating the end shears.andimaximmm moments. Tower
design spgcificatienS'require the application of.an interaction type
formula to the design of the mast of the form

fa . -_@3 ..4;:.,1‘. 1

o R (&)

£

The ﬁs& of éﬁch'gﬁ‘iﬁtéraé%ion éor&ﬁia»is a simplification which
is conservative; the'valpes of maximumﬁstress may be considerably differ-
ent thap the equation would assume, especially in regard to a space
truss composed é%‘mgﬁbers o£‘qirédlar'chSS-section.. This latter sub-
Ject deserves further study andiexpefiment.

As a final generélizatien, the legs of the mast carry the bend-
ing and the,diréct stresées; the lacing betweenlthe legs carries the
shear, | | “

The:tower design is virtually-camplefe'with the deéign of the
guy anchors and the mast footing. Design'of‘these items, and design of

the connections follows standard practise.
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In summar&, the-proble@ of tower design and analysis may be
aﬁproached in a very general way, as per Cohen & Perrin (5); or res-
trictions may be imposed upon the ﬁesign'which will result in consider-.
able simplifigatibn Qf the anslytical procedures, as per Fiesenheiser (1).
Both approaches are feasible, bdth'are~equally exact, botﬁ are accept-

able,.
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CHAPTER III
_PROCEDURE FOR THE COMPUTER STUDY

When'thc_dasigncr begins the design of a guyed serial tower which
must satisfy ccrtain requirements‘as to height, antenna load, wind lcad;
and ice load, he nust assume values-fcr”certain_variable factors suck as
the anchor spacing, vertical spacing of the Points.of guy attachment to
the mast, and 1cg_spacingo _

There are fcn_guidcs'availahle in current literature which would
'inﬁicate optiﬁﬂm Yaincs*for such variablc factors. Study of reports on
icthcr;tgwsrsjwhich'have heen built in'the past does not answer the ques-
tion_as to'rhethértthesc toaers-as buiit were the most economical choices
which'could have been used at their field 10cationsa

As = practicai'measnre, several configurations are chosen; designs
made for each,. and the choice of a final design made on the basis of
study of these few trials. Ths results of the computer study described
herein, which includes the design of 354 separate towers, presents suf-
ficient data for ‘the analysis of the effects of variations in anchor
spacing, 1eg spacing, and guy attachment spacing on the mast weight of
the type of guyed aerial tower assumed in this study._ In order to cover
- Aa considerable range of mast heights, the decislon was made to study 14k
towers 500 feet high, 105 tovers that vere 700 feet high, and 105 towers
that were 900 feet high. In the ecase of .the 500 foot towers, the number
144 was reached by including all combinationslcomposed of tlree differ-

entrleg spacings, six arrangements of the points of attachment of the
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guys to £hé mast,'qod eight different arrangements of anchor locations.
On the basiﬁ of the iﬁformation found in this portion of the study, the
number of guy arrangements was'redﬁccd to five, aod the anchor arrange-
meots'to seven; for‘the reﬁainder of the study, |
It was assumed that each tower would have five sets of guys. Ip-
dividual sets of guys were spaced at 120° allowing for three guylines at.
each of the fiverlevels. Each mast was_designcd'to‘support a six-bay .
antenna under the action of a 40 pound per square foot wind load. The
oesign welght of the anteona'was 18,000 pounds, thc design beoding mo=-
ment at the base of the:antenna (the t@pwof the.mast) was 274,800 pound--
feet, and the dcsigp_shcar at the base of the antenna was 6,550 peuﬁdso
The assumption was made that on spens AB and BC (Figure 1), the \'
mast'would carry a horizontal wind pressure of 50 pouods per Square
foot on flat surfaces, with allowance for shape factors. For spanc ch
and DE, a 45 pound per square foot wind load*was used, and for span EE,'
the;wind ;oad was reduced to 40 pounds per squg;e‘fooi.‘ The'wind'pres- |
sure wac apflied tofone gnd one-half times.the'norma}-projected area
of allAmembers in one face of the mast, which was assumed to be triaom
gular-;n crocsasection (Eigp;e.e), with steel‘pipe osed for-gll-struen
tural mgmbopéﬂof the mast. Additional dead 1oad-qllowcncc'yas made for
suppiementary material sﬁch,as iadde:, bolts, coaxial cgbieo, and warn-
ing lights. .
It was further assumed that the” tqp three sets of guys would be
.connected to the outer anchors, and the bottom two sets (Figure 1),

connected to the inner anchor.
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The desigp procedure,'using the Fiesenheiser approach as ei.
plained in Chapter II, was p:pgramméd for use on the IBM 650 electronic
computer. Tbe‘computer was instructed to sﬁbstitute éach:efrthe 354
configurations 1lnto the program; the output of fhe program included the
necessary'détarﬁo; the degigﬁ of ﬁhe mast and the guylines; including
the selection §f the necessary slzes of guyé and structural members in

- the mast,

‘In ordér'to make the'latter gtep possible, data on ¢qmmer¢ial _

sizes of wire rope'and stee1 pipe was placed in the basic data, and the -

computer was instructed to make the qpfimum (Least weight) selection of
material. ihe output from the camputér included the numéricql output. of
each eguat;on-uéed in the design. . ]

Tpe dgaién progeduxg-is,explqigggﬁin detail in Appendix C in the

«£otm of an'example problem.
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DISCUSSION OF RESULTS

‘The-result ef'the'ccmputer-prognan wes‘asconsiderable body of
data listing the numericalloutput of the design equations. Ameng‘the
qusntities to.be found in'the computer-output for a single tower are
puch values as the maximum guy forces, the total vertical load ia the
mast at each gny level, - the guy‘siZes{ and.the leg sizes. ‘Arvery smﬁll
part of the output has been abstrected=and'included in Tables 1'through
22, |

In order. to present the results graphically, e set of curves is

drawn by comparing mast weight with guy arrangement and leg spacing for

~each of-the anchor arrapgements. This results in a set of figures with

three curves on each figure; each of the curves represents one possible
spacing.of'the legs. 'Horizontal coordinetes‘represent guy attachment

spacing, ordinates represent mast weight. Inspection of'each figure

g shows not- only the errangement which results in the least mast weight

for those cambinations shown by the figure, but also shows the trend in-

the mast weight as the guy attachment spacing and the leg spacing is

varied. Since there is oneL gure for each anchor arrangement, the com-
parison of mast weight with.anchor“lOcation mey be made by checking all
of the figures for a given mast height.

Finally, a set of empirical eqnations (Chapter V) was fornmlated
by comparing thektrends in the mast weight yithrtower height, as in-

fluenced by variations in each of the parameters. These equations may
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3

be used bo’obtain prelininary trisl values for leg spacing, guy attach-
ﬁent spacing, and a#chor.éﬁacinggwsince the‘toﬁer heigﬁts in the study
varied between 500 feet anﬁﬂg@@'feeﬁ; the equations are recummendeﬁ for
use in guyed ggrial‘tower desighs where the tower heights vary between
those 1&?@;?;.' | u |

The,qmp;iiééi équations,do'gpt give exact values for the para-
metefs sﬁitgble for all_towér‘dQSigns.  The'fo116ﬁing assumptions were

made in this study: that the mast cross-section was triangular, that

the structural members.of the mast were'méde from stee) pipe, that the

‘wind load on the mast folloved a definite pattern varying from 50 pounds

per square foot at the top of the mast to 40 pounds per square foot at
the bottom of tpg-mast,.that_five"guy;lcvels.were used with three guys
spaceﬁ71200 apart at each level, and that each mast carried a standard

six-bay television antenna céntilevered 103'f§9t,ébove the top of the

‘mast. In addition to the above, it should be kept in mind that the

over-a;l_economy of a guyed aeria1 tower installation depends on fac-

. tors which were not included in-this 1nvéstig§tion.'-8qme of these

factors are the‘lénd‘érea required, the quantity of concrete in the

~ footing and anchors, the amount of exCavﬁtion for footing and anchors,

variatibn,in';he nuhber of guy 1eyels, the problems involved.in’hand-
ling and shipping large, heavy mast sections, and the effect of the
design on the field problem of the tower erection.

The equations given in Chapter .V may be used as a guide so that

' the‘number of degign trials may be reduced to a'minimum'by the selec-

tion of valués for the leg spacing, anchor spacing, and guy attachment
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spacingrwhiéh are‘reasonably'nqar the final designiconfiguration.

With reépect to fpture rggearch,'experimentai vefificatidn is
needed as to whether the predictgd'théoretical vélues of unit stress
in the legs of the mast, and the'maximum forces in the guys, agree with

the actual values that exist under field conditions.




CHAPTER V
 CONCLUSIONS

The fp@}oWing empiricel gguatiéns‘may be used in-guyed gerial
tower design as apTéid in choosing preliminary tfial va1ues fbr anchor
spacing, leg spacing, gu& attachment spaciné and for estimating the

mast weight. _ |
| 1. For determination of the anéhor location (E}gures 19 & éO)
4= 0.8 h
where d;‘= the distance in féet from the base of -the mast
to the-anchbr.

h = the height in feet from the base of the mast

to the point of étt#;hment on the mast of the top set

of guys connected to that anchor. .

50

- 2. For deterﬁinatibﬁ"df'ﬁhe guy spaclng no equation if necessary.

It is recammended that the points of guy level attachment to
the mast be spaced equally along the length of the mast.

3. For determination of the leg spacing (Figure 21)

D= “/Zaa + 2.5  500<HL Goo

where D = the leg spacing in feet
i1 = the total mast height in feet

4. For determimation of the estimated mast weight (Figure 22)

W= ¢@.2Hd-70 - svod H<L 400

where W = the estimated mast weight in kips

({ = the total mast héighf in feet
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Figure 23 Guy and Anchor Arrangements for 500 Foot Tower
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Figure 35 Guy Arrangement, Anchor Spacing, and Leg

Spacing Compared to Mast Weight, 700 Foot Tower
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Figure 38 Guy Arrangement, Anchor Spacing, and

Spacing Compared to Mast Weight, 700 Foot Tower
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Figure 41 Guy Arrangement, Anchor Spacing, and Leg

Spacing Compared to Mast Weight, 900 Foot Tower
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Spacing Compared to Mast Welght, 900 Foot Tower
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Figure 46 Guy Arrangement, Anchor Spaéing, and Leg

Spacing Compared to Mast Weight, 900 Foot Tower
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Spacing Compared to Mast Weight, 900 Fobt Tower




APPENDIX B

" FLOW DIAGRAM REPRESENTING THE SOLUTION

-AS 'PRGGRAMED FOR USE ON THE COMPUTER

81




, gram.

| program,

A

Compute Guy
Lengths

l1-12

' | Diagonal Menbers in

Mast
13

Compute Length of =

The boxes shown below in the flow diagram are'cross-réferenced with
the statements in thg Runcible program'in Appendix'c.‘ ﬂﬁﬁbers appear-
ing in the flow diagram boxes refer tglprogram statement.numbérs; the

| statements listed'are Por the qperatié@ noted in the box, The state- -

ment mumbers in boxes A through M refer to Part 1 of the Runeible pro-

. Appendix D contains a key list of the variables in the Runcible

Based on asgumed location
of anchors and points of
guy attachment to the mast

Based on assuted leg
spacing and lay-out of
mast = ‘

L



. C
Campute_Wind Load Per
Linear Foot Of Mast
b -.16

D
Compute Fixed-End
Mcments
17 . 21

| Comph%é M%éf‘React;;@s
And Beﬁding,Mbmeﬁts
In Mast&'

22 - 65

83

Based-on agsumed member
sizes, wind load pattern,
and shspe factors

Baged on standard appredach
to moment - distribution

. Baged.on momernt distribution

applied'to continuous beam

on unyielding supports with
no axial load




F
Choose pipe size
for dlagonal members

67 - Th

‘ Compute required mast
- movement, at all 1evels

75 - 76

B
Choose guy sizes

77 - 102

Diagonal members resist shear
in the mast; programs loops
back to box C until proper size
is chosen

- ‘Based on’ assumed Size for top
. get of guys; and straight
: line mast tilt: under wind load

Choese sizes that will permlt
correct amount of movement at
each guy level on the mast;
program loops back to box A
until requirement is met




T
. Compute horizontal
component‘of leeward

guy foree - -

103 - 106

J
Compute horizontal cbmponent
of windward guy force

108 |

K
Compute vertieal component
in windward guys

109

85

Computes remaining incre-
ment of initial tension

| _/iWind load plus remaining - -

increment of initial tension

* ' Includes one-half dead load

of guy




L
- Compute maximum
guy -Torces

110

M

Check guy size against maximum

force to comply With'saﬂety factor |’

111 - 112

N
Compute dead loads

for all mest elements

1-4

Combine horizontal and
vertical components

Program loops back to box A

if -safety factor not adequate

The statement numbers in boxes
N through R refer to-Part 2 of
the Runcible program '

Based on aésumedﬁsizes for
structural elements plus
added hardwaréi




o
Choose 1eg'size

at top of mast

>=9

P
Check mast' as column
between guy levels

10 - 26

4 |
Repeat 1eg check and
mest cpecgjat each
guy ievel
27 . 115

]

87

Check assumed size of worste

loaded leg; leg acts as a
column, Program loope back
1o box N until adequate size
is chosen

Program loops back to box N
until adequate leg size is
furnished -




Conipute Mast Welght

16




APPENDIX C

RUNCIBLE PROGRAM
| FOR

. GUYED AERTAL TOWER DESIGN




n

0 o - v £ W

10
1l

13
1k

15
16
17
18
19

 RUNCIBLE PROGRAM FOR
" GUYED AERTAL TOWER DESIGN

Part'l

READ

C10 z.C5 | |
67 ClLSCescsschs clo
CT Z C6 M CL |

¢8 z o7 M C2

9 2 C8 M3

Y3ZYLS ¥R

KT KBKIKL2K
Y52ZY3IFTLUL
Y3ZYIIFILULL

YIL Z Q20EK LICLIL M 2RR X
ICLIL M 2RER S LY3 X Y3 BQ
Y3 Z Y5

Y13 Z QROEK 25 S LYk X Yh RQ
Yih 2 157 ¥ 1ILN13 S Y4 R X
Y125R 5 LIOJ X Y126RR

Y15 z 11335 X YL4R D 153
Yi6 Z 1127 X YA5R D 1375

Y31 7 Yk X CL X C1 D 127
Y32 2 flh X ¢2 X c2 D 123
Y33 Z Y15 X C3 X C3 D 127

e R T

ry

= Lo I ! |

90

Flow diagram
box - Appendix B

n
n

"




20
21
22

23

24 -

25
26

27

28
29

30

31

3

33

oy

35
36
37

38
39

b1
ke
b3

thhsxchxchb_lga
¥35 Z Y16 X C10 X C10 D 12J
YIO 2 YA27 M Y3IR

Y4l Z MLLYSL M Y32R D 2JR
Y42 Z MLLY32 M Y33R D 2JR
Y43 7 MLLY33 M Y3LR D 2JR
Yik Z MLLY3% M Y34R D 2JR
Y45 Z Y4l D 27

Yhsznsf)as_'

O YWT Z YB3 D 2J

Y48 Z Y42 D 2J

Yi9 Z Y41 D 2J

Y50 Z YWo D 2

Y51 2 LY4T S Y46R D 23
Y52 7 LY48 X Y45 R D 2J
Y53 Z LY49 S8 YATR D 27
Y54 Z LY50 S Y48R D 2 J
¥55 Z MY51 D 2J |

Y56 2 M5 D 27

Y57 Z MYs2 D 23

Y582 MY53 D 2l

Y59 Z MYSh D 27

Y60 Z M9 D 2J

Y61 7 L¥60 S Y58R D 27

Y62 7 LY59 § YSTR D 27

o g v g omg o

| L I | g i I kg e | "d"‘! e L |

vy om m v

o1

Flow dia_gfa.m box
"D




L5
Le

o

48
k9

50
51

52

23
54
55
56
5T

58

29

61

Y63 z Li58 8 Y55R D 2J
Y64 Z LY5T.S YS6R D 2J
Y65 Z MY6Y D 27

Y66 2 MY55 D 27

Y67 z MY63 Dar

Y68 Z MY62 D 27

Y69 Z MY6L D 2

Y70 Zv MY59 D 2J

Y71 Z LY6T S _Y6é_1-'{‘i>) 2J

¥72 2 LY6B'S Y65R D 27 .
Y73 2 LY6§ S .Y6TR D o7
Y74 2 LY70 8 Y68R D 2J

YI7 Z ¥32 M Y41 S Y48 M Y54 |
S Y58 M YEL S Y68 M Y7k
Y18 7 Y33 M Y42 S Y47 M Y53
S Y57 M Y62'S Y6T M YT3

Y29 Z Y34 M Y43 S Y45 M Y52
S Y55 M Y63 § Y65 M Y72

Y20 Z Y35 M Yhl S Y6 M Y51
8 Y56 M Y6k 8 Y66 M YT

Y21 7 Y128 S Ivih X C1 D 2JR
S LLY127 M Y1TR D CIR

Y22 Z LLYLW X CIR D 2JR S LYLh

"X C2 D 2JR 8 LLYLT M YI8R D C2R %

R I I T T R

92

Flow ‘diagram box

E

f

1t
1"
11}
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63

6

65

66

YA

68
6
70

T2
73
Th
75

%

. "(8
79

Y23 2 LYIS X Cb D 2JR 5 LYk X

C2 D 2JR 5 LLY18 M n9h‘ D C3R
S LLY18 M YLTR D C2R (
Y2k 'Z LY15 X c4 D 2.513 S LY15
X C3 D 2JR S LLY19 M Y20R D
CHR S LLYL9 M Y16R D C3R

Y25 7 LYL6 X C10 D 2JR § LY15
XCLD2JRS LY20 D CICR 8

LLY20 M YI9R D CLUR.

(B N N ]

Y6 z BB2 X Y13 D L17B3 M
m&im«ta X LI1LLJ X Y13 S Y13R
D ICI15 X CIL5RRRR

JUMP TO T4 IF CILT W Y6

115 Z I15 S 1

116 Z 116 5 1

TI17Z 11781

I8z T8S 1

JUMP TO 14

BYPASS |

Y26 Z LLY2L S 1403 X CI11 X
YBRR X YER D LI5B6 X CTIZR
11IKTLKR6KIK30K

ITZ 11 -

Bz21

9z 3

]

o m

o L B B I

93

Flow diagram box
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L4

it

L
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8L

83

85

87

&

ol
92
93
a
95
%
97

99

T00

110 2 41
YI1 z LELIIMRORR X Y26 D C6

JUMP TO 97 IF I1 U 26

'WZ'CI'{xl;OJ

YLTISIOR Z LLYLIIMSRR S LY7
X LYLIIMLSRRRR X LYLTLML8RR

D 1CI8 X 15B6R

JUMP TO 103 IF C135 W. ALLYTIR
M YLI1S10RR :

JUMP TO 90 IF ¥LIISIOR W YI1

YI1 7 ALLYIIR M YLI1S1ORR

CJUMP O 1

ITZITS1

I8Z 1881
1921981

I z2I110s1

JUMP TO. 84

I7 Z Il
18 Z‘I;;;af-i‘ :

19 2 113

110 Z Tk

T T

=

. . M

ok

' Flow diagream box

H

0

i

1"
1"t
[}

At




-101
102

103

104

- 105

106

107 B

108

109

110

111

112

Y5 Z Y3

Bzn

YLIIS15R Z LLCTIOR X LYETL
‘ML8RR X LYLI1MLGRRR D 64B3

Y36 2 Y26 |
YLT1S20R Z L8B3R X Y3 D QROEKLL
Y3 X CI20 X €I10 X YLIIMISR X

YLILMIERR S-L1596LB6R X YLIL

_ 8 10RR D LY3 X CT10 X CIIOR}

YLI1S25R 2 LYLILS20RR S
LLIlsBmR X LYLIIM5R § LYT X
S

YLT1S30R Z LLOLTIMPOR X

YLI1SP5RR D Y5R S 1I€I10 X

CYLIIMIBR D 2JR

YLI1S35R Z QR0EK LYLI1S25R

X YLI1S25RR § LYLILS30R X

YLILS30RR Q
. YLILSHOR Z LYLI1S35RR D €I9

JUMP T0- 1

95

Flow diagram box

"
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The program was divided into two parts because of its

length, which overtaxed the memory of the camputer.

" Part 2
2 Y32 Y5 F
3 Y7L Z L500JR § L60J X CI6R
SLthsn3Rx0118x12JR ' F
Lo Y72 7 L500JR S L60J X CIZZR
| S LLYk S Y13R X CI18 X 120R F
5 Y73 Z 0J866 X Yh F
6 Y74 'z Y127 D Y73 '_ F
T Y75 Z 186 X Y46 D Y3R S 1CILk
X 18D 2R | - F
8 Y767 1783 MIATH6I D CI3 X
| CI3R ' | F
9 mzktﬁh‘swsswoomnw6 F
10 - ¢ Y78 Z Y46 S LY2L S LCTIL X |
Y8 ¥ LOTRR o B
1 Y79 Z 166 X YTBD Y3R " -
ICI1h X Y8 D 2JR ‘ F
l2 Y80 Z YT9S Y79 S Y75 S 1683 F
13 Y8l 2 17B3 M LL2G2BM2 X C1 X |
 CIR D LYk X YARR f F
o ‘Y82ZLY80DL3JXCI5XY8.IRR o

SLY?h DICIS X 2BMRR © - = F

Flow diagram box

N

11
"t

t

M

i




15
16

17

18

19
20

21
e2
23
=l
25
26
27

28
29

31

-32

33

3k

JUMP TO 21 IF CI5 W YT7
I3Z I35 1

IhZ Ik s

I5ZI581

I6z 1681

JUMP TO 3
JUMP TO 27 IF 1J W Y82

I3Z2I381

Ih z Ih 5 1
IBZI5.Sl
16216851
JUMP T0 3
Y83_zn7'DY7-'3_

Y84 2 101 X YTIR D 603

Y85 2 10T X Y47 D Y3R S

1CI10 X Y9 D 2JR

86 2 683 5 175 | |
. YBT.ZLY83 S Y84 8 Y85 &
 werd Y6

Y88 Z YAT § LY22 § ICIT X

40J X YORR

¥89 Z IC7 X Y88 D ¥3R § 1CTIO

X Y9 D 2JR
Y90 7 Y80 § Y89 & Y89 S Y85
S IC1 X Y71 D 20JR

I T

L

o

Flow diagram box

P

n

i




35
36

37

38
39

ky

43

45
k6
b7
48

4

50
51
52

>3

Sk

YOL Z 17B3 M LI292BM2 X C2 X

'C2R B-LYL: X YhRR

Y92ZLY90DL3JXCISXY913R

S LY83 D I1CI5 X 2B4RR
JUMP TO 43 IF CI5 W Y87
1321351
bz I S
I5Z1551
1621651

JUMP TO 3

JUMP TO 49 IF 1J W Y92
I32I3S1

Ih z 14 S 1

152158 1

I6 216 5 1

JUMP TO 3

Y93 z Y18 D Y73

Yob z Y84 5 Y85 5 Y86

Y95 2 102 X YTAR D 607

Yo6 Z 1.8 X Y48 D Y3R S LCIIO
X Y10 D 2JR
Y97ZLY93SY91+SY958 |

¥ 968 D 76

Y98 7 Y48 § L¥23 S ICIT X

40J X YIORR

o = 0 IS T LS

o

o

- I I T I S LS |

98

Flow diagram hox

1




35

56

27

58

Y99 7 1C8 X Y98 D' Y3R s'ch_:':'Lo
X Y20 D 2JR
noozmosmgsrég’éygs
$ 102 X Y7L D 200R

Y101 X 17B3 M LL2GZBMR X C3

X C3R D LY: X Y4RR

Y102 Z LY100 D 13J X CI5 X

'YIOLRR S L¥Y3 D LCI5 X' 2BURR

JUMP TO 65 IF CI5 W YOT
I3zI351 |
IhzIh s
I5ZI58 1

16 z 16 S 1

JOMP TO 3

JUMP T0 TL IF 1J W Y102
I3zi331
mzIhs1

I5zZ2 1581

621681

JUMP TO 3

Y103 2 noo Y3 -
Y10k Z YOh § Y95 § Y96
Y105 z-cj XY DAJ

/Y106 Z 109.X Y49 D YR S

 LCI0 X YI1°D 23R - -

) e | T R |

b

R T T T T T R
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Fldw diagram box
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5

76

M

78

19

81

83
85

‘87

v}

91

Y107 Z 17B3 M L1746J D CI19
X CIIOR

Y108 2 LY103 § Y10k § Y105
S Y106R D Y107

Y109 Z Y49 S Ly2h 8 LCIT X
50T X YLLRR

Y110 2 19 X Y109 D YIR S
16TI0 X Y11 D 20R

Y11l Z Y100 § Y110 § Y110 S
Y106 S 13 X Y71 D 20JR
Y112 7z 1783 M LL292BM2 X Cb
X Ck D LY4 X YRR

Y113 Z LY11l D L3J X CI21 X

Y112RR S LY103 D ICI21 X 2BURR

JMP TO 88 IF CI21 W Y08
T19Z TA9 8 1

20 Zz T20 S 1

1z 1181
I22Z 122851

m T o, IF 17 erYllj?r;' -
Y z 11;3?1‘ |

120 2 120 5:1.

Iz ISl

T222 12281,

*d‘iﬂ'ﬂ’d"ﬂ‘*d'ﬁ'!l’#’ﬁ’lj

e |
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Flow diagram box
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93
oL
95

9%

97

98

99

. 100

101

102

103

104

105

106

107

- 108

109

110

TP 10 3

Y11k Z Y20 D Y73

Y115 Z Yioh 8 Y105 S Y106
Y116 Z Ck Y72 D 60J

Y)17 Z 165 X ¥50 D YAR S LCI10

X ¥12 D 2JR

Y118 z LY1lh S Y115 S Y116

S YI17R D Y107

Y119'Z Y50 S LY25°S ICI5 X

 hOJ X Y12RR

1120f2§105 X719D VRS .
LCT10 X Y12 D 2JR

Y121 z Ylilnﬁ Y120 S Y120 S
Y117 8 IC4 X Y72 D 20JR
Yio2 7 1783 M LL2GZEMR X C5
x-csﬁ D LYk X Y4RR

Y123 Z 1LYl21 D I3Jd X CI2l1 X

Y122RR S LY1lh D ICI21 X 2BUER
JUP T0 110 IF CI21 W 1118

119 Z M9 s L

120 2 120 § 1

121 2 121 § 1

Iz 2 I228 1

JUMP TO 3

JUMP TO 116 TF 1J W Y123

o

=

=

e IS B S

10L

Flov diagram box

n
"
Li}

L1

i
"
it
"
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111
112
113
11
115
116

117

I192 I1g S 1

10z 1208 1

121z I21 S 1

I2zI2SL

e w3
nehZLLc6xéBm201183x
LY13 5 Y4RR S L3J X CI6 X LC1
S C2 S C3RR S 1L3J X CI22 X ICh
S CSRR. |
JUP O 1

o IC> B B |
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Flow diagram box
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APPENDIX D

KEY LIST OF VARTABLES FOR

RUNCIBLE PROGRAM




In the key list which follows'the basic data must be entered
in the program in a logical sequence.

and Ckl are values which pertain to the same size of wire'ere.

558 8 5

s o

Y10
i

Yl2

n3.

nh
ns

ne

'f17

‘W8

ng

Y20

o1

Imner anchor spaéihg
Outer?aﬁchor:from inner anﬁhor
Yl_bius Y2

Leg spacipg"

Tbmporary‘storagé

Required area for diagonai

Wind force per unit length of guy
Length guy A |

Length guy B

Length guy C

Length guy D
Length guy E
Length of diagonal

Wind.load per ft, 1 &C2

Wind load' per 1, 03 & Ch

Wind load per ft, C5
Bending mement at B

Bending moment at C

- Bending moment at D

Bending moment at E

Réacﬁion at A

KEY LIST OF VARIABLES FOR RUNUIBLE PROGRAM

‘For example, Cll, C21, C31,

ft

£t

ft

't

gq in
lbs/ft
£t
£t
£t

't

et

; }ft -
s/t
lbs/ft
1bs/tt

1b 't
Ib £t

lb £t

1b £t

-1lbs

104




Y22
Y23
Yol
Y25

Y26

27T

Y28

Y29

Y30
Y31

Y32

Y33
Y34
Y35
Y36
¥37
Y38
Y39
Y50
Yhl
Yh2

Y43 .

Yhk
45
Y46

-Reaction at B

" Reaction at C

Reaction at D

Reaction at E

" Required mast movement at A

Required mast movement at B

Required mest movement at C

Required mast movement at D

Required mast movement at E
Fixed end moment A-B
Fixed end moment B-C

Fixed end moment C-D . -

' Fixed end moment D-E -

" Fixed end moment E-F

Actual mast movement at A

 Actugl mast mp‘vémenf at B

Actug) ‘mast movement at C

Actual mast movement at D

. Actual mast movement gt B

Initial sag A
Initial sag B
Initial sag C
Initiel sag D
Initial sag E
Horizontal éom;_ponent of guy

force in leeward guy A

lbs

1bs

lbs

1bs
£t
£t
£t
£t
£t
1b
1b
b
1p

b

£t

£t
£t

£t

£t
£1
£1

£t

£t
£t

£t

£t

£t

lbs

305




Y4T

Y48

Y49

Y50

5l

Y52 © :Horizontal component of - -

Y53

54

Y55

Y56

o7

Y58

Y59

- Horizontal component of guy

force in leeward guy B
Horizontal component of guy
f.orf:e. in 1eeward_ guyC
Horizon;t.al component of guy

force in leeward guy D |

Horizontal component of guy

force.1n 1eewa1§a"gu& B

Horiz’omta;l. component of

* tiaximum tension A -

- maximum tension ]3 Py

Horizontal""comgonemt of
maximum tension C '
Borizontal component of
maximum tension D
Horizontal component of
maximum tension E

Vertical component of

-paximum tenslon A

Vertical component of

maximum tension B
Vertical cbm,ponent of
max:lmmn tension C
Vertical component of

maximum tension D

lbs

1bs

1ba

1lbs

1bs

1bs:

1bs

1bs

lbs
1lbs
1bs
lbs

1lbs

106




Y60

‘Y61

Y62
Y63
b (3
165
Y66
Y67
Y68

- ¥69
Yo

Y72

Y73
T

75

¥76

g 8 3

Vertical component of .
maximum tension E
Maximum tension guy A

Maximum tension guy B

‘Maximumtténsion guy C

Maximum tension guy D

Maximim tension guy E.
Safety factor A
Safety factor B
Safety factor C

Safety factor D

. Safety factor E

Dead load,” €1, C2, C3

Desad load, C,-l», CS o

Effective depth of mast

w Maximum dampreséiongin one

leg due to wind A
Verticé};cogponept of guy
tension in leevard guy A
Allowable stress per leg
Required area per leg
Horizontal componrent of guy

tension in windward guy A

Vertical component A

Total compression in mast at A

Allowable maét stress

1bs
1bs
1bs
1bs

lbs

.1b5

1bs/20 £t
1bs/20 ft

ft

1bs

1bs
psi

gq in

1lbs
1lbse
1bs

psi

107




162

Y83

Y85

Y87

Y89

YoL

Y93

¥95

Y96

YoT1

-193

o
Yloe

patel

Y102

*

Specification check A |

Maximum comp;ésgion“in one

: 1eg ﬂue';o wind B

Dﬁad loed; ‘one leg, A" - ¢

Vertical component of guy

tension in leeward guy B_
Dead load, one leg, A-B- 
Requireﬁ.area per leg.

Horizéntal eomponent.of:guy
tension in windward guy B |

Vertical component B

“Total compression in mest at B

Allowable stress in mast at B
Specification check B

Maximum compression in one

~ leg due to ﬁind C

Dead load, one leg; B

~ Dead load, one leg, B-C

Vertical component of guy

tension in leeward guy C

quuiggd'agea per leg

Horizontal compenent of guy

tenq;oh in winﬁward guy C
Vertical component C

Total g@q!ressionlin‘mast'gt c
Alloweble stress in mast at C

Specification check

lbs

lbs

1bs
ibs

eq in

1lbs
1bs
1bs

psi

1bs
lbs'r

1lbs

lbs

8q in

lbs
1bs
1bs

psi

108




Y103 -

Y10L

Y105

Y106
- v107
Y108

Y109

n10

Yill -

e

Y6

iy

Y118

Y20

Y121

nse

Maximmn compression in one
leg due to wind b

Dead load, one Ieg, C

Dead load, one leg, C—D .
Vertical component of guy'
tension in leeward guy D
Allowable stress in leg
Required area per leg
Horizontal—component of guy
tension 1n windward guy Dw
Vertical component D

Total compréssion in ma§£7at.D
Aliowaoie Stress‘in:masf at D
sPécificatién check -
Maxcimum compresoi_.o“n 1n one

leg due to wind E

”Doao*load, one leg;‘b ‘

Dead load one leg, D-E

Vertical component of guy o

, tension 1n 1eeward guy E

Required area per 1eg

.-Eorizonxal component of guy

"ﬁeosion'in windward guy E

Vértical component E
Total compression 1n mast at E

Allowable stress in mast at B

109

Ibs
ihs

lbs

1bs
psil

sq in

1bs
1bs
Tbs"

psi

1be
1bs

‘1bs

ibs

“8q in

1bs
lbs
1bs

psl




723
Y2k

71125

Y126

a7

7128 .

neg-

cl
ce
c3-
ch
€5 .
C11-C20
c21-C30
031-Clio
Cl1-C50

C51-CTL
C72-092

Specification check_

Total weight of mast

Assumed dlameter of diagonal
Assumed diameter of legs

. Bending moment at base of |

antenna

Shear at base of antenna

Weight of sntenna

A-B-
B-C

C«D

B-F -

Wiréirdpe.diameter

.Wirerroperarea '
Wire rope bresking load
Wire rqpé weight

Pipe radius of gyratiod

Pipe dismeter

€93-C113 Pipe area

Cllh-

c13h

I3

I5
16

Pipe weight

Pipe “r" legs Glbé35

Pipe‘ﬁéight legs 01-03

110

lbs
£t
£t
1b £t

lbs

lbs.

£t

£t

S 4 7

ft

ft

sq in
lbs
lbs/tt
in

ft

8q in -

| - lbs/ft

in

; "fti

8q in

s /et -
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I7 | Wire rope "d" | £t

- I8 ' Wire ropel-"‘-'-A“. : ..‘ 8q in
I9 ~ Wire rope breaking load | . 1bs

110 Wire rope veight lbs/ft

‘T11 Top guy "a" in |
Il2 Top ‘guy A" s ' | sq in

| 113 Top guy breaking J_.oé,& * ~ 1bs

.;iihg | Top guy weight o bs/et

15 Dia'ig"om_l "ptroL e A m‘ |
116 Disgonal "a" . . £t

n7 Diagpnail"ﬁ“ - B | sq in

18 Diagonal weight 1bs/ft
- I19 Pipe "r" legs CL-C5 in

120 Pipe "d" legs Ch-C5 £t |

I21L  Pipe "A" legs Ci-C5 - 8q in

I22  Pipe weight legs C4-C5 los/ft
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DESIGN EXAMPLE ABSTRACTED FROM

'THE COMPUTER STUDY

The design procedure employed in this iﬁvestigation will be
demonstfeted in the folloﬁing design'examﬁle'taken from the computer
_program. - This particular configuration was that of a guyed aerial
tower 500 feet high, with five sets of guys. The guy anchors were
- 2ko and 500 feet from the base of the mast. Gﬁye.were attachee‘to
the maet at levels 100, 200, 300, 400, and. 500 feet above the baee.'

The mast was desigﬁed to smp?ort a. standard eix-bay antenna
under the action of a forty psf wind. The weiéﬁt of the anfenna was
18;000 pounds, the design bending-momeht was 275,000 pound-feet, and -
the design shear was 7,000 pounds, . The total height of the mast plus
entenna was;603 feet, |

 The assumption was made that from greund level to an elevation
of 100 feet the'maet would resist a horizontal wind pressure of L0
psf on flat surfaces (with proper allowance for shape factor to other
shapes). From the 100 foot i‘e'v'elf to the 300 foot level a b5 psf wind
load was assumed, and from an elevation of 300 feet to an elevation of
500 feet a So.psf-wind preseure was.used (3).

To' calculate the Wwind loads the diagonal members were assumed to
be 0,198 feet in diameter, and the legs were assumed to. he O. 375 feet
in diameter. These dimensions were assumed to be congtant -over the

length of the mast.

The mast was triangular in cross-section with fﬁe%iegs spaced five

feet center-to-center, . The wind pressure was applied to one and one-half




114

times the normal projected area of all members in one face (2). Start-

ing from the bottom of the tower, the wind loads were T3.6, 82.8, and

‘ 92.1'pounds per linear foot of tower.

_ The horizontal reactions were found by cohsidering tﬁe mast as
a cohitinous beam over unyielding,suﬁports, with the computation per-
formed using moment - distribﬁtibn with constant I for all spans, and
with no axial load effect. - .

A check of this case‘using'moment - distribﬁtion factors and
carry-over factors modified fo éccount for the axial load and chang-
ing moment of inertie as suggested‘by.Niles and Newell (6), shows that
the final moments differ by a negligible amount, The L/j ratios, Fig-
ﬁré 3, fall in the range 0,56 to 0.8l. The curves for stiffness fac-
tor coefficlent and carry-over facﬁor vary only slightly in thié:rénge;.-
the effect on the distribution factors and cﬁfry-OVEr factors is negli-
gible, 7

The reactions were (Figure l).

| Qe = 13, 160 lbs
Qy: 4,49c0 =
Rex ¥,000 o

]

Rg= ¢ 200 «
Re = § oo »

 with guy level "a" at the top mnd reading down.

The berding moments from{thglmomeht distribution solution were
My 2 275,000 k-E4
-I'Y.lh = L&&ﬂ ‘-UO .:""

Wk{=‘ LU, 200«




M, = 68 300 lb &
Me = €1, 500

The mest movement at each guy level was calculated from

Equation 59

d= 5CR* PLBL |

' 3115 ‘
Where R was the reaction, P the wind force per unit length of guy, L
the 1ength of the guy, A its cross-sectional area, and E the modulus

- ‘:":'1\. )

of elasticity of the guYyo _
| At the 500 £60t level the movement "d" using 3/ inch galva-

nized bridge strand was 2,07 feet. The mast movement reQﬁired.at the
other levels was calculated by using similar triengles; in order for
the mast to remain straight the following values were required

dp= llbs ¢

de = 1.24

Ayt e 83w

de o. 41 '

LR

L

The commercial sizes of guy strand which most nearxy produced
straight line mast eflection were 11/16 11/16 5/8 and 11/16 begin-
ning at level b and moving down. The exact movement needed could heve
‘been obtained by adjustihgptheylengihsecf the guys; such a step-was un=-

necessary for the investigation condueted in the study since in theory

115
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~ the guy;aregigduia be evﬁlug%é@ gt a#y‘reqpi?éd maén;tude.&'8£raight-
line deflection éf,thé points'of_éttaéhment of the'guys to £he mest is
assumed thfoughbut therstudy; e
An initial tension ofﬂé,©©® pounds was assumed for “the force in
. thelgﬁylines. The initial sag is galculatéd from Equation 46 as fol-'
lovws:: | |
w&d-

A= ==

g

' where w is the-weiéht of the guy in péupc'_ls per foot, L iz the length of
the guy,-"a" is the distance f;om'the.baSe'of the mast to the guy anchor,
and § is'thé'hofizont31 quponen£.qf the 1lnitlal ténsibn..

The horizoental ccmpdnént,ﬁé'on the leeward guy under full wind
load was calculated using Equation 57 |

Mo = wle
grhc

The maximum horizontal component in the worst loaded guy at each
level was calculated from the Equation (Figure 17)
H= ‘-‘c. * Hu}
The maxiﬁum hofizontal components'were '
He? 1,250 lbs
Hy = 13, 200

e = 10, 450 -
iy = to; 400 =
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Ihe vertical component at the mast in the worst 1oaded guy av
each level was calculated fnam Equation h?, where h was the height
above ground of the point of guy attachment to the mast.

These were ‘

o= 17,200 Ibs
Vo= 10, 900
Ve 6,800
Vg= 4,300 -
Ve ® 2,350

The total maximum guy force at the mast was calculated using the

Pythagorean theorem, and these values were

Ta

< ——

100 ibs
= l?tloo H
Te = 13, 900 «
Td = /1, 300 *~
Te = i, 300 “

"
S
B

3

The maét was checked against two criteria, Each individual
leg member waa:checked as a colum with regerd to its maximum load and
the three-leg mast was considered as a column between guy levels by

using‘thé AISC interaction.
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' The moment et the top of the mast was 275,000 pound feet. - The
maximum compression in one leg due to the moment was found‘by suming
moments arcund an axis through.the'other fwo legs and was.

C.* 275,990 - (3,50 ths.
4.33
The dead load at this level was 1/3 of tﬁe welght of:the‘antenna
or 6,000 pounﬂs;- The vertical cdmpoﬁent_of ﬁhe guy tension was-#dded
‘to the compression due to bending mdment'and‘the dead loada. The result-
ing compféséibn force in the leeward leg was 70,100 pounds.
- Five inch standard pipe was ‘assumed for the legs at this level,

The allowable stress was computed from the equation
S =i, 000 —0. 4’-85(;)

The area furnished by the pipe was 4.3 square inches.

The mast vas checked as & column from A to B (Figure 1), The
radius of gyration for a triangular section may be computed by multiply-
ing the leg spacing by 0.408, In this case the radius of gyration was
2,04 feet., The allowable stress for the mast as a column was computed
in the same manner as the allowable stress for & leg. . The critical
wind direction will exist when 211 ¢ (Figure 16) equals one-half,

. and the-herizontal ¢Omgonent ofithe_éuy force is, by inspeétion 6frthe

figufe i . R
"N.;-b-l:'

L

The two windward guys carry equal loads. The vertical_cqmpdneﬁt'in each

wag 15,462 pounds.
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The total cempression_in t@e”@égt at the top level conéisted of
the vertical components in all threq_éuys-plus the weight of the an-
tenna; this amoun£ was h9,535 pbﬁndso, This must satisfy the criteria
(RETMA TR 119, Specificatidns Fbr Guyed Aerial Towers) that

fo v Lo o1 o
R R _

The assuméd size (5 inch) was satisfactory.

. The mast was checked at eaéh of the other levels igffhe same
fashion as above, Finally, the diagonal.hehbers were designed to carry
the meximum shear in the @ast,jand_the m@sﬁ weight was computed, This

completed the-tower-designAfo: ohg~combination of assumed conditions.
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Table 1

Tower Data For Figure 21

Guy Point Guy Size Meximum Length Maximum Leg Size
Arrangement in, Tension Load in.
1lbs lbs
a 3/4 34,275 a-b 69,824 5 EH
b 11/16 22,5568 b-c 11k,799 "
A c 5/8 12,718 c-d 141,824 "
a 5/8 9,697 d-e 176,953 3 DEH
e 5/8 8,223 e-f 196,534 "
Mast Weight 41.50 kips Leg Spacing L £t
a 3/4 34,925 a-b 70,793 3 DEH
b 11/16 23,625 b-¢ 116,825 "
A ¢ 5/8 13,446 c-d 14k, 354 "
d 5/8 10,189 d-e 180, 39k "
e 5/8 8,666 e-f 200,860 "
Magt Weight 41.08 kips Leg Spacing 5 £t
a 3/ L 35,604 a-b 71,804 5
b 11/16 24,738 b-c 118,288 "
A c 5/8 14,207 e-d 145, Tk "
a 5/8 10,703 d-e 182,283 3 DEH
e 5/8 9,238 e-f 203,673 "
Mast Weight 38.95 kips Leg Spacing 6 ft

1T



Teble 1 (Continued)

Tower Data For Figure 21

Guy Point Guy Size Maximun Length Maximun Leg Size
Arrangement in, Tensjion Load in.
1lbs 1lbs
a 3/ 33,603 a-b 68, 824 6
b 11/16 22,165 b-c¢ 111,822 "
B ¢ 5/8 13,L4h c-d 139,405 "
a 5/8 9,986 d-e 175,949 3 DEH
e 5/8 9,357 e-f 199,543 "
Mast Weight 39.63 kips Leg Spacing b4 £t
a 3/k 34,199 a-b 69, T2 3 DEE
b 11/16 23,20k b-c 114, k2l i
B c 5/8 14,205 c-d 143,176 "
d 5/8 10,488 d-e 181,289 "
e 5/8 9,863 e-f 205,969 "
Mast Weight 41.08 kips Leg Spacing 5 ft
a 3/4 34,821 a-b 70,636 5
b 11/16 2l,288 b-c 115,859 "
B c 5/8 15,019 c-d 14k4,657 "
d 5/6 11,013 d-e 183,448 3 DEH
e 5/8 10,391 e-f 209,261 "
Mast Weight 39.19 kips Leg Spacing 6 £t

A



Table 1 (Continued)

Tower Data For Figure 21

Guy Point Guy Size Maximum Length Maximum leg Size
Arrangement in. Tension Load in.
1lbs 1bs
a 3/4 32,ke2 a-b 67,065 6
b 5/8 20,23k b-c 106,144 "
c c 5/8 13,872 c-d 134,106 "
a 5/8 11,552 d-e 178, 314 5 EH
e 5/8 10,532 e-f 206,958 "
Mest Weight 40.93 kips Leg Spacing 4 ft
a 3/k 32,908 a-b 67,769 3 DEH
b 5/8 21,157 b-¢ 108,399 "
c c 5/8 14,668 c-d 137,568 "
d 5/8 12,141 d-e 183,748 "
e 5/8 11,104 e-f 213,039 "
Mast Weight L41.08 kips Leg Spacing 5 ft
a 3/4 33,415 a-b 68, 54k 5
b 11/16 22,368 b-¢ 109,738 "
¢ e 5/8 15,499 c-d 139,141 "
a 5/8 12,756 d-e 186,270 3 DEH
e 5/8 11,702 e-f 216,924 "
Mast Weight 39.42 kips Leg Spacing 6 £t

£zt



Table 1 (Continued)

Tower Data For Figure 21

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
lbs lbs
a 3/b 33,964 a-b 69,361 6
b 5/8 19,873 b-c 109, 502 §
D ¢ 5/8 12,745 c-d 133,968 "
a 5/8 11,321 d-e 177,262 5 EH
e 5/8 11,829 e-f 210,880 "
Mast Weight 41.Ok kips Leg Spacing 4 ft
a 3/b 34,580 a-b 70,279 3 DERH
b 5/8 20,762 b-¢ 111,931 "
D c 5/8 13,503 c-d 137,547 "
4 5/8 11,770 d-e 182,746 5 EH
e 5/8 12,47k e-f 217,921 "
Mast Weight 42,53 kips Leg Specing 5 ft
a 3/4 35,223 a-b 1,237 5
b 5/8 21,691 b-c 113,186 "
D c 5/8 14,294 c-d 139,127 "
d 5/8 12,355 d-e 185,481 6
e 5/8 13,147 e-f 221,684 "
Mast Weight 39.92 kips Leg Spacing 6 £%

Lt



Table 1 (Continued)

Tower Data For Figure 21

Guy Point Guy Size Maximum Length Maximunm Leg Size
Arrangement in, Tension Load in,
lbs 1lbs
a 3/k 31,14k e-b 65,161 6
b 5/8 18,034 b-¢ 97,835 §
F ¢ 5/8 16,0k6 c-d 129,673 "
a 5/8 13,705 d-e 185,102 4 DEH
e 5/8 12,914 e-f 226,035 "
Mast Weight 46.01 kips Leg Spacing I ft
a 3/4 31,386 a-b 65,522 3 DEH
b 5/8 18,809 b-¢ 99,458 "
F ¢ 5/8 16,961 c-d 132,736 "
d 5/8 1k, ko7 d-e 190,697 3% DEH
e 5/8 13,619 e-f 231,74k "
Mast Weight 44,16 kips Leg Spacing 5 ft
a 3/h 31,640 a-b 65,899 5
b 5/8 19,618 b-c 100,510 "
F c 5/8 17,915 c-d 134,224 "
d 5/8 15,139 d-e 193,762 3% DEH
e 5/8 14,35k e-f 236,688 "
Mest Weight 42.97 kips Leg Spacing 6 ft

AN



Table 2

Tower Data For Figure 22

Cuy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
lbs 1lbs
a 3/h 28, 542 a-b 57,571 6
b 11/16 19,619 b-c 9k, 666 "
A c 5/8 11,696 c-d 117,792 "
d 5/8 9,209 d-e 152,379 4 EH
e 5/6 8,100 e-f 171,095 "
Mast Weight 37.93 kips Leg Spacing 4 £t
a 3/ 29,078 a-b 58, 304 3 DEH
b 11/16 20,535 b-c 96,795 iy
A e 5/8 12,353 c-d 120,817 "
d 5/8 9,677 d-e 156,856 5
e 5/8 8,536 e-f 176,372 "
Mast Weight 39.18 kips Leg Spacing 5 ft
8 3/k 29,637 a-b 59,062 5
b 11/16 21,489 b-c 97,631 "
A c 5/8 13,038 c-d 121,113 i
d 5/8 10,165 d-e 157,503 "
e 5/8 8,992 e-f 178,342 "
Mast Weight 37.05 kips Leg Spacing 6 ft

921




Teble 2 (Continued)

Tower Data For Figure 22

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
1lbs lbs
Leg Spacing 4 ft
B With 3/4 inch top guys, no commercial size of wire rope was available
which would control the bending of the mast within the limit set
without adjusting the length of the guys.
a 3/4 28,480 a-b 57,493 3 DEH
b 11/16 20,099 b-c gh, 731 "
B c 5/8 12,982 c-d 119,676 "
a 5/8 9,856 d-e 157,788 "
e 5/8 9,680 e-f 182,469 "
Mast Weight 41.08 kips Leg Spacing 5 £t
a 3/h 28,992 a-b 58,187 5
b 11/16 21,025 b-c 95,565 "
B ¢ 11./16 13,878 c-d 120,353 "
a 5/8 10,350 d-e 159,143 3 DEH
e 5/8 10,199 e-f 184,956 "
Magt Weight 39.19 kips Leg Spacing 6 ft

Let



Table 2 (Continued)

Tower Data For Figure 22

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
1lbs 1bs
a 3/4 27,016 a-b 55,507 6
b 5/8 17,413 b-¢ 87,933 "
C c 5/8 12,497 e-d 111,972 "
d 5/8 10, 740 d-e 156,180 3 DEH
e 5/8 10,295 e-f 184,164 "
Mast Weight 39.61 kips Leg Spacing L £t
a 3/k 27,416 a-b 56,050 4 EH
b 11/16 18,432 b-c 86,645 "
C e 5/8 13,201 e-d 112,586 "
d 5/8 11,288 d-e 157,666 3 DEH
e 5/8 10,855 e-f 186,957 "
Mast Weight 37.84 kips Leg Spacing 5 £t
a 3/4 27,83k a-b 56,617 5
b 11/16 19,249 b-c 90,1487 "
C c 5/8 13,935 c-d 115,467 "
a 5/8 11,860 d-e 162,596 3 DEH
e 5/8 11,439 e-f 193,250 "
Mast Weight 39.42 kips leg Spacing 6 £t

gct



Table 2 (Continued)

Tower Data For Figure 22

Cuy Point Guy Size Maycienm Length Meximum Leg Size
Arrangement in. Tension Load in.
1bs 1bs
Leg Spacing 4 £t
D With 3/h inch top guys, no commercial size of wire rope was svailable
vhich would control the bending of the mast within the limit set with-
out adjusting the length of the guys.
Leg Spacing 5 ft
D With 3/h inch top guys, no commercial size of wire rope was avallable
vhich would control the bending of the mast within the limit set with-
out adjusting the length of the guys.
Leg Spacing 6 £t
D With 3/b inch top guys, no commercisl size of wire tope was available

which would control the bending of the mast within the limit zet with-
out adjuating the length of the guys.

62T



Table 2 (Continued)

Tower Data For Figure 22

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in, Tension Load in,
1lbs 1lbs
a 3/4 26,234 a-b Sk, Lu6 6
b 5/8 16,41k b-c 8k, 042 "
E c 5/8 13,305 c-d 109,499 "
d 5/8 11,592 d-e 159,153 5 EH
e 5/8 11,392 e-f 192, 547 "
Mast Weight 41.04 kips Leg Spacing 4 £t
a 3/ 26,537 a-b 5k, 857 L EH
b 5/8 17,132 b-c 8, 692 "
E c 5/8 14,053 c-d 110,129 "
d 5/8 12,185 d-e 160,936 3 DEH
e 5/8 12,013 e-f 195,149 "
Mast Weight 38.06 kips lag Spacing 5 £%
a 3/4 26,853 a~b 55,286 5
b 5/8 17,881 b-c 86,282 "
E c 11/16 15,029 c-d 112,872 "
a 5/8 12,804 d-e 166,022 3 DEH
e 5/8 12,661 e-f 201,846 "
Mast Weight 39.66 kips Leg Spacing 6 ft

0fT



Table 2 (Continued)

Tower Data For Figure 22

Guy Point Guy Size Maximam Length Maximum leg Size
Arrangement in, Tension Load in.
1lbs 1ba
a 3/‘* 25, 963 a-b 51".0079 6
b 5/8 15,350 b-c 80,670 .
F c 5/8 1,172 c-d 107,636 "
a 5/8 12,474 d-e 163,066 3% DEH
e 5/8 12,513 e-f 202,310 "
Mast Weight 42,64 kips Leg Spacing 4 ft
a 3/4 26,163 a-b 5k, 350 5
b 5/8 15,999 b-c 81,212 "
F ¢ 11/16 15,172 c-d 108,168 "
d 5/8 13,11k d-e 16k,942 5 EH
e 5/8 13,197 e-f 205,2u4 "
Mast Weight 39.58 kips Leg Spacing 5 ft
& 3/4 26,371 a-b 54,633 5
b 5/8 16,676 b-c 82,594 "
F e 11/16 16,001 c-d 110,862 "
d 5/8 13,761 d-e 170,400 5 EE
e 5/8 13,910 e-f 212,581 "

Mast Weight 41.48 kips

Leg Spacing 6 £t

¢t



Table 3

Tower Data For Figure 23

Guy Point Guy Size Maximum Length Maxinm Leg Size
Arrangement in. Tension Load in.
lbs lbs
Leg Spacing L4 ft
A With 3/l+ inch top guys, nc commercial size of wire rope was avail-
ab)e vhich would control the bending of the mast within the limit
set witbout adjusting the length of the guys.
Leg Spacing 5 ft
A With 3/h inch top guys, no commercial size of wire rope was avail-
able which would control the bending of the mast within the limit
set without adjusting the length of the guys.
Leg Spacing 6 ft
A With 3/1+ inch top guys, no commercial size of wire rope was avail-

able which would control the bending of the mast within the limit
set without adjusting the length of the guys.

AN



Table 3 (Continued)

Tower Data For Figure 23

Guy Point Cuy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
1bs lbs
leg Spacing 4 ft
B With 3/h inch top guys, no commercial sive of wire rope was avail=-
gble which would control the bending of the mast within the limit
set without adjusting the length of the guys.
Lez Spacing 5 £t
E With 3/h inch top guys, no commercial size of wire rope was avail-
able which would control the bending of the mast within the limit
get without adjusting the length of the guys.
leg Spacing 6 £t
B With 3/h inch top guys, no commercial size of wire rope was avail-

able which would control the bending of the mast within the limit
set without adjusting the length of the guys.

€ET




Table 3 {Continued)

Tower Data For Figure 23

Guy Point Guy Size Maximum Length Maximun Leg Size
Arrangement in. Tension Load in,
lbs lbs
Leg Spacing L £t
C With 3/h inch top guys, no commercial size of wire rope was avail-
able which would control the bending of the mast within the limit
set without adjusting the length of the guys.
Leg Spacing 5 ft
c With 3/h inch top guys, no commercial size of wire rope was avall-
able which would control the hending of the mast within the limit
set without adjusting the length of the guys.
Leg Spacing 6 ft
C with 3/4 inch top guys, no commercial size of wire rope was avail-
able which would control the bending of the mast within the limit

set without adjusting the length of the guys.

HET



Table 3 (Continued)

Tower Data For Figure 23

Guy Polnt Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in,
lbs lbs
Leg Spacing 4 ft
D With 3/4 inch top guys, no commercial size of wire rope was avail-
able which would control the bending of the mast within the limit
set without adjusting the length of the guys.
Leg Spacing 5 ft
b With 3/h inch top guys, no commercial size of wire rope was avail-
able which would control the bending of the mast within the limit
set without adjusting the length of the guys.
leg Spacing 6 £t
D With 3/h inch top guys, no commerclal size of wire rope was availe

able which would control the bending of the mast within the limit
set without zdjusting the length of the guys.

GET



Table 3 (Continued)

Tower Data For Figure 23

Guy Point Guy Size Maximum Lepgth Maximum leg Size
Arrangement in. Tension Load in.
1bs lbs
Leg Spacing U4 ft
E With 3/h inch top guys, no comumercial size of wire rope was avail-
able which would control the bending of the mast within the limit
set without adjusting the length of the guys.,
a 3/h 23,749 a-b 48,258 5
b 5/ 8 15, 673 b-c 13, 963 "
E c 11/16 13,471 c-d 96,593 "
a 5/8 11,659 d-e 147,292 3 DEH
e 5/8 11,857 e-f 181,505 "
Mast Weight 37.76 kips Leg Spacing 5 ft
a 3/k 2l,028 a-b 148,502 5
b 11/16 16,596 b-c 75,395 "
E e 11/16 14,194 c-d 99,083 "
a 5/8 12,251 d-e 152,233 3 DEH
e 5/8 12,497 e-f 188,051 "

Mast Weight 39.66 kips

Leg Spacing 6 ft

9ET




Table 3 (Continued)

Tower Data For Figure 23

Guy Point Guy Size Maximum Length Maxinmum Leg Size
Arrangement in, Tension Load in.
1bs 1lbs
Leg Spacing L4 £t
¥ With 3/& inch top guys, no commercial size of wire rope was avail-
able which would control the bending of the mast within the limit
set without adjusting the length of the guys.
a 3/4 23,418 a-b 47,752 5
b 5/8 1,579 bec 70,87k "
F ¢ 11/16 1,241 e-d 94,789 "
a 5/8 12,467 d-e 151,562 6
e 5/8 12,996 e-f 191,212 "
Mast Weight 38.27 kips Leg Spacing 5 Tt
a 3/b 23,603 a-b 47,979 5
b 5/8 15,186 b-c 72,025 n
F c 11/16 15,005 c-d 97,066 "
a 5/8 13,102 d-e 156,604 3 DEH
e 5/8 13,698 e-f 197,993 "
Mast Weight 39.90 kips Leg Spacing 6 £t

LET



Table 1 {Continued)

Tower Data For Figure 21

Guy Point Guy Size Maximum Length Maximum leg Size
Arrangement in. Tension Load in,
lbs 1bs
a 3/4 31,473 a-b 65,651 6
b 5/8 19,185 b-c 101, 6k "
E c 5/8 14,920 c-d 131,482 "
d 5/8 12,602 d-e 181,136 3% DEH
e 5/8 11,704 e-f 215,214 "
Mast Weight 42.40 kips Leg Spacing 4 ft
a 3/k 31,80 a-b 66,198 3 DEH
b 5/8 20,037 b-c 103,595 "
E ¢ 5/8 15,774 c-d 134, 764 "
d 5/8 13,247 d-e 186,651 5 EH
e 5/8 12,3h42 e-f 221,590 "
Mast Weight 42.53 kips Leg Spacing 5 ft
a 3/4 32,224 a-b 66,770 5
b 5/8 20,926 b-c 104,778 "
E ¢ 5/8 16,664 c-d 136,268 "
a 5/8 13,919 d-e 189,418 5 EH
e 5/8 13,007 e-f 225,968 "

Mast Weight 41.11 kips

Leg Spacing 6 ft

gLt
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Table 4

Tower Data For Figure 24

Guy Point Guy Size Mazcimum Length Maximum Leg Size
Arrangement in, Tension Load in.
1bs 1bs
a 3/l 28,647 a-b 57,882 6
b 11/16 19,702 b-c 95,079 "
A e 5/8 11,767 c-d 118,320 "
d 5/8 9,419 d-e 143,530 5
e 5/8 8,337 e-f 157,883 "
Mast Weight 37.75 kips Leg Spacing 4 ft
a 3/h 29,181 a-b 58,547 3 DEH
b 11/16 20,615 b-c 97,202 "
A c 5/8 12,h21 e-d 121,335 "
4 5/8 9,884 d-e 147,497 24 DEH
e 5/8 8,771 e-f 162,268 "
Mast Weight 38.7h4 kips lLeg Spacing 5 ft
a 3/b 29,739 a-b 59,302 5
b 11/16 21,568 b-c 98,031 "
A c 5/8 13,105 c-4 121,922 "
d 5/8 10,370 d-e 148,011 24 DEH
e 5/8 9,225 e-f 163,448 "
Mast Weight 36.61 kips Leg Spacing 6 ft

6ET



Table 4 (Continued)

Tower Data For Figure 24

Guy Point Guy Size Meximum Length Maximum Leg Size
Arrangement in, Tensjion Load in,
1bs 1bs
a 3/ 28,095 a-b 57,074 6
b 11/16 19,296 b-c 93,236 "
B e 5/8 12,360 i | 117,243 "
a 5/8 9,588 d-e 143,211 L EH
e 5/8 9,412 e-T 160,348 "
Mast Weight 37.69 kips .Leg Spacing 4 ft
a 3% 28, 584 a-b 57,738 3 DEH
b 11/16 20,182 b-c 95,146 "
B ¢ 5/8 13,049 c-d 120,205 "
d 5/8 10,058 d-e 147,182 5
e 5/8 9,907 e-f 164,993 "
Mast Weight 38.94 kips Leg Spacing 5 ft
a 3/4 29,095 a-b 58,430 5
b 11/16 21,106 b-c 95,975 "
B e 11/16 13,965 c-d 120,908 "
d 5/8 10, 550 d-e 147,979 )
e 5/8 10,424 e~f 166,595 "

Maat Weilght 37.05

Leg Spacing 6 ft

ont



Table L (Continued)

Tower Data For Figure 24

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in,
1bs lbs
a 3/h 27,124 a-b 55,759 6
b 5/8 17,481 b-c 88,330 o
c c 5/8 12,568 c-d 112,497 "
d 5/8 10,934 d-e 143,426 3 DEH
e 5/8 10,517 e-f 16k4,561 "
Mast Weight 39.61 kips Leg Spacing k ft
a 3/4 27,523 a-b 56,300 4 EH
b 11/16 18,520 bec 89,082 "
c ¢ 5/8 13,270 e-d 113,148 "
a 5/8 11,480 d-e 1l 24 3 DEH
e 5/8 11,075 gt 166,292 "
Mast Weight 37.84 kips Leg Spacing 5 ft
8 3/4 27,940 a=b 56,865 5
b 11/16 19,335 b-c 90,919 "
C c 5/8 14,003 c-d 116,020 "
a 5/8 12,050 d-e 148, k2l 4 EH
e 5/8 11,657 e-f 170,351 "

Mast Weight 37.26 kips

Leg Spacing 6 ft

™T




Table 4 (Continued)

Tower Data For Figure 24

Guy Point Guy Size Maximum Length Maximum Leg Size

Arrangement in, Tension Load in.

lbs 1lbs

a 3/4 28,391 a-b 57,756 6

b 5/8 17,294 b-c 91,351 "

D c 5/8 11,575 e-d 112,393 "
a 5/8 10,503 d-e 141,951 3 DEE

e 5/8 11,729 e-f 166,415 "

Mast Weight 39.58 kips Leg Spacing 4 ft

8 3/k 28,808 a~b 58,162 3 DEH

b 11/16 18,299 b-c 93,322 "

D e 5/8 12,243 c=d 115,257 o

d 5/8 11,017 d~-e 146,023 "

e 5/8 12,354 e-f 171,565 "

Mast Weight 41.08 kips Leg Spacing 5 ft

a 3/b 29,426 a-b 58,878 5

b 11/16 19,090 b-c 9k,015 "

D c 5/8 12,940 c-d 116,029 "
a 5/8 11,553 d-e 147,201 3 DER

e 5/8 13,008 e-f 173,868 "

Mast Weight 39.66 kips

Leg Spacing 6 ft

St



Table 4 (Continued)

Tower Data For Figure 24

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in,
1bs 1bs
8 3/b 26,343 a-b ok, 702 6
b 5/8 16,486 b~c 84,455 "
E e 5/8 13,376 e-d 110,045 "
a 5/8 11,779 d-e 1hi, 201 3 DER
e 5/8 11,607 e-f 168,53k "
Mast Weight 39.58 kips Leg Spacing 4 £t
a 3/k 26,645 a=b 55,111 4 EH
b 5/8 17,203 b-c 85,100 "
E ¢ 5/8 1h,120 c-d 110, 666 "
d 5/8 12,370 d-e 145,151 3 DER
e 5/8 12,226 e-f 170,555 "
Mast Weight 38.06 kips Leg Spacing 5 ft
a 3/4 26,961 a~b 55,539 5
b 5/8 17,951 b-c 86,685 "
E e 11/16 15,118 c-d 113,441 "
a 5/8 12,988 d-e 149,411 3 DEH
e 5/8 12,872 e-f 175,931 "

Mast Weight 39.66 kips

Leg Spacing 6 ft

eNT



Table 4 (Continued)

Tower Data For Figure 2k

Guy Point Guy Size Maximum Length Maximum leg Size

Arrangement in. Tension Load in.

1bs 1lbs

a 3/4 26,073 a-b 54,336 6

b 5/8 15,4206 b-c 81,097 "

F e 5/8 14 ,2L42 c-d 108,200 "

a 5/8 12,656 d-e 145,777 "

e 5/8 12,722 e-f 173,657 "

Mast Weight 39.84 kips Leg Spacing 4 ft

a 3/b 26,272 a-b 54,606 5

b 5/8 16,074 b-c 81,634 "

F e 11/16 15,263 c-d 108,766 "
a 5/8 13,293 d-e 146, 7L0 3 DEH

e 5/8 13,403 e-f 175,716 "

Mast Welght 37.99 kips Leg Spacing 5 ft

a 3/L 26,480 a-b 54,887 5

b 5/8 16,749 b-c 83,425 "

F c 11/16 16,089 c~-d 112,177 "
a 5/8 13,958 d-e 152,168 3 DEH

e 11/16 14,217 e-f 182,641 "

Mast Weight 39.90 kips

Leg Spacing 6 ft

T



Table 5

Tower Data For Figure 25

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in, Tension Load in,
1bs 1bs
a 3/ 25,608 a-b 50,520 6
b 11/16 18,251 b-c 83,496 "
A ¢ 11/16 11,553 c-d 104,838 o
a 5/8 9,177 d-e 130,048 2% DEH
e 5/8 8,276 e-f 144,180 "
Mast Weight 37.31 kips Leg Spacing 4 ft
a 3/b 26,080 a-b 51,100 4 EH
b 3/4 19,371 b-c 83,921 "
A ¢ 11/16 12,171 c-d 104,842 "
a 5/8 9,630 d-e 129,924 3% EH
e 5/8 8,708 e-f 144,408 "
Mest Weight 34.50 kips Leg Spacing 5 ft
a 3/L 26,573 a-b 51,705 5
b 3/ 20,241 b-c 85,778 "
A e 11/16 12,816 c-d 107,51k N
d 5/8 10,104 d-e 133,603 3% DEH
e 5/8 9,158 e-f 148, 754 "
Mast Weight 36.03 kips Leg Spacing 6 ft

SHT




Table 5 {Continued)

Tower Data For Figure 29

Guy Point Guy Size Maximum Length Maximum Leg Size

Arrangement in. Tension Load in.

1bs 1bs

8 3/b 25,120 a-b Lg,921 6

b 11/16 17,830 b-c 81,729 "

B e 11/16 12,079 c-4 103,776 "

d 5/8 9,287 d-e 129,745 5

e 5/8 9,327 e-f 146,785 "

Mast Weight 37.49 kips leg Spacing 4 ft

a 3/4 25,553 a-b 50,452 5

b 11/16 18,637 b-c 81,979 "

B c 11/16 12,728 c-d 103,528 "
d 5/8 9,743 d-e 129,436 24 DEH

e 5/8 9,817 e-f 146,999 "

Mast Weight 34.65 kips Leg Spacing 5 ft

a 3/4 26,00k a-b 51,006 5

b 3/ 19,770 b-c 83,941 "

B c 11/16 13,405 c-d 106,466 "
a 5/8 10,219 d-e 133,537 23 DER

e 5/8 10,330 e-f 151,904 "

Mast Weight 36.55 kips

Leg Spacing 6 ft

oht



Table 5 {Continued)

Tower Data For FPigure 25

Guy Point Guy Size Maximum Length Maximum Leg Size

Arrangement in. Tension Load in.

1bs 1bs

a 3/4 2k, 262 a-b 48,869 6

b 11/16 16,32k b-c 77,548 "

C c 5/8 11,956 c-d 99,393 "
d 5/8 10,527 d-e 130,322 3 DEH

e 5/8 10,402 e-f 151,457 "

Mast Weight 39.61 kips Leg Spacing L £t

a 3/ 24,615 a-b k9,302 5

b 11/16 17,031 b-c 77,808 "

c c 11/16 12,829 c-d 99,352 "

a 5/8 11,053 d-e 130,336 "

e 5/8 10,953 e-f 151,199 "

Mast Weight 35.14 kips Leg Spacing 5 ft

a 3/L 24,983 a-b 49,754 5

b 11/16 17,769 b-c 79,440 "

C c 11/16 13,512 c-d 101,974 "

d 5/8 11,602 d-e 134,378 "

e 5/8 11,529 e-f 156,196 "

Mast Weight 37.05 kips

Leg Spacing 6 ft

LT



Table 5 {Continued)

Tower Data For Figure 25

Guy Point Guy Bize Maximum Length Maximum Leg Size
Arrangement in, Tension Load in.
1bs lbs

Leg Spacing 4 ft
D With 3/h inch top guys, no commercial size of wire rope was avail-
able which would control the bending of the mast within the limit

set without adjusting the length of the guys.

Leg Spacing 5 £t
D With 3/h inch top guys, no commercial size of wire rope was avail-
able which would control the bending of the mast within the limit

set without adjusting the length of the guys.

Leg Spacing 6 ft
D With B/h inch top guys, no commercial size of wire tope was avail-
able which would@ control the bending of the mast within the limit

get without adjusting the length of the guys.

BHtT




Table 5 (Continued)

Tower Data For Figure 25

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in, Tension Load in.
1bs lbs
a 3/ 23,572 a-b 38,023 6
b 5/8 15,087 b-c 73,973 "
E c 11/16 12,858 c-d 97,023 "
d 5/8 11,270 d-e 131,180 3 DEH
e 5/8 11,456 e-f 155,513 "
Mast Weight 39.58 kips Leg Spacing 4 ft
a 3/4 23,839 a-b 48,350 5
b 5/8 15,732 b-¢ 4,270 "
E c 11/16 13,549 c-d 97,026 "
a 5/8 11,835 d-e 131,403 3 DEH
e 5/8 12,067 e-f 156,807 i
Mast Weight 37.76 kips Leg Spacing 5 f't
a 3/ 24,118 a-b 48,692 5
b 11/16 16,673 b-c 75,734 "
E e 11/16 14,270 c-d 99, 545 "
a 5/8 12,k26 d-e 135,515 L ER
e 5/8 12,705 e-f 160,847 "

Mast Weight 37.28

Leg Spacing &6 ft

61T



Table 5 {Continued)

Tower Data For Figure 25

Guy Point Guy Size Maximum Length Maximum Leg Size

Arrangement in, Tengion Load in,

1bs 1bs

a 3/k 23,33k a-b 47,730 6

b 5/8 14,062 b-c 70,875 "

F c 11/16 13,589 e-a 95,148 "
d 5/8 12,031 d-e 132,725 3 DEH

e 5/8 12,527 e-f 160,463 "

Mast Weight 39.56 kips Leg Spacing 4 £t

a 3/4 23,510 a-b 47,946 5

b 5/8 14,642 b-c 71,192 "

F e 11/16 14,318 c-d 95,237 "
da 5/8 12,637 d-e 133,211 3 DEH

e 5/8 13,198 e-1 162,186 "

Mast Weight 37.99 kips Leg Spacing 5 ft

a 3/4 23,693 a-b 48,171 5

b 5/8 15,247 b-c 72,340 "

F e 11/16 15,080 c-d 97,508 "
a 5/8 13,270 d-e 137,257 3 DEH

e 5/8 13,899 e-f 167,523 "

Mast Weight 39.90 kips

Leg Spacing 6 £t

05T




Table 6

Tower Data For Figure 26

Guy Point Guy Size Maximum Length Maximum Leg Size

Arrangement in. Tension Load in,

1bs 1bs

a 3/ 28, T75 a-b 58,124 6

b 11/16 19,80k b-c 95,588 "

A e 5/8 11,853 c-d 118,971 "
a 5/8 9,657 d-e 140,349 21 DEH

e 5/8 8,585 e-f 152,752 "

Mast Welght 37.31 kips Leg Spacing b ft

a 3/4 29,309 a-b 58,845 3 DEH

b 11/16 20,715 b-c 97, TOM "

A ¢ 5/8 12,506 c-d 121,975 "
a 5/8 10,120 d-e 144,095 21 DEH

e 5/8 9,017 e-f 157,034 "

Mast Weight 38.74 kips Leg Spacing 5 ft

a 3/4 29,866 a-b 59,598 5

b 11/16 21,665 b-c 98,525 "

A c 5/8 13,187 c-d 122,551 "
d 5/8 10, 604 d-e 144,380 21 DEH

e 5/8 9,468 e-f 157,877 "

Mast Weight 36.61 kips

Leg Spacing 6 ft

T6T




Table 6 (Continued)

Tower Data For Figure 26

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in, Tension Load in.
1bs 1bs
a 3/h 28,225 a-b 57,379 6
b 11/16 19,00 b-c 93,646 "
B e 5/8 12,446 c-d 117,906 "
d 5/8 9,823 d-e 139,549 5
e 5/8 9,65k e-f 154,359 "
Mast Weight 37.49 kips Leg Spacing & ft
a 3/ 28,713 a-b 58,040 3 DEH
b 11/16 20,283 b-c 96,009 "
B c 5/8 13,133 e-d 121,461 "
d 5/8 10,292 d-e 144,045 5
e 11/16 10,295 e-f 159,690 "
Mast Weight 38,94 kips Leg Spacing 5 ft
a 3/h 29,223 a-b 58,729 5
b 11/16 21,206 bec 96,830 v
B e 11/16 14,073 c-d 122,197 "
a 5/8 10,781 d-e 144,632 2L DEH
e 5/8 10,808 e-T 160,693 "

Mast Weight 36.55 kips

Leg Spacing 6 ft

2¢T



Table 6 (Continued)

Tower Data For Figure 26

Guy Point Cuy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in,
ibs 1bs
a 3/L 27,256 a-b 56,069 6
b 5/8 17,565 b-c 89,189 "
¢ c 5/8 12,655 c-d 113,793 "
a 5/8 11,162 d-e 139,459 3 DEH
e 11/16 10,901 e-f 158,005 "
Mast Weight 39.61 kips Leg Spacing 4 ft
a 3/4 27,654 a-b 56,608 L EB
b 11/16 18,629 b-c 89,992 "
¢ c 5/8 13,356 e-d 11k, 490 "
d 5/8 11,707 d-e 140,025 5
e 11/16 11,455 e-f 158,133 "
Mast Weight 35.47 kips Leg Spacing 5 ft
a 3/L 28,070 a-b 57,170 5
b 11/16 19,hL2 b-c 91,821 "
C c 5/8 1h,086 c-d 117,350 "
a 5/8 12,275 d-e 143,889 "
e 11/16 12,034 e-f 162,781 "
Mast Welght 37.05 kips Leg Spacing 6 ft

£61



Table 6 (Continued)

Tower Data For Figure 26

Guy Point Guy Size Maximum Length Maximum Lez Size
Arrangement in. Tension Load in.
lbs 1bs
a 3/ 28,520 a-b 57,778 6
b 5/8 17,377 b-c 92,175 "
D c 5/8 11,668 c-d 113,660 "
d 5/8 10,732 d-e 137,798 3 DEH
e 11/16 12,106 e-f 159,028 "
Mast Weight 39.58 kips leg Spacing 4 £t
a 3/h 29,026 a-b 58,462 3 DEH
b 11/16 18,406 b-c gk,19h4 "
D c 5/8 12,332 e-d 116,567 "
a 5/8 11,254 d-e 141,614 "
e 11/16 12,728 e-1 163,719 4
Mast Weight 41.08 kips Leg Spacing 5 ft
a 3/4 29,553 a-b 59,176 5
b 11/16 19,195 b-c ok, 879 "
D c 5/8 13,027 c-d 117,327 "
d 5/8 11,778 d-e 142,469 L ER
e 11/16 13,378 e-f 16k, 400 "
Mast Weight 37.29 kips Leg Spacing 6 Tt

ST



Table 6 (Continued)

Tower Data For Figure 26

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in, Tension Load in,
lbs 1bs
a 3/k 26,477 a-b 55,016 6
b 5/8 16,575 b-c 85,355 !
E c 5/8 13,463 c-d 111,403 "
d 5/8 12,003 d-e 139,397 3 D=H
e 11/16 11,986 e-f 160,535 "
Mast Weight 39.58 kips Leg Spacing 4 ft
a 3/ 26,779 a-b 55,42 L EH
b 5/8 17,290 b-¢ 85,99k )
E c 5/8 14,207 c-d 112,014 "
a 5/8 12,593 d-e 139,994 3 DEH
e 11/16 12,601 e-f 162,002 "
Mast Weight 38.06 kips Leg Spacing 5 ft
a 3/4 27,094 a-b 55,201 5
b 5/8 18,036 b-¢ 84,423 "
E e 11/16 15,228 e-d 113,751 "
a 5/8 13,208 d-e 145,835 3 DEH
e 3/ 13,413 e-f 172,012 "
Mast Weight 39.00 kips Leg Spacing 6 ft

5



Table 6 (Continued)

Tower Data For Figure 26

Guy Point Guy Size Maximum Length Maximum Leg Size

Arrangement in. Tension Load in,

lbs 1bs

a 3/ 26,208 a-b 5k, 652 6

b 5/8 15,520 b-c 82,037 "

F c 5/8 14,329 b-c 109,621 "
a 5/8 12,875 c-d 140,080 3 DEH

e 11/16 13,095 d-e 163,955 "

Mast Weight 39.56 kips Leg Spacing 4 ft

a 3/4 26,407 a-b 54,921, 5

b 5/8 16,166 b-¢ 83,052 N

F e 11/16 15,37k c-d 111,077 "
a 5/8 13,511 d-e 141,797 3 DEH

e 3/ 13,94 e-f 166,935 "

Mast Weight 37.99 kips Leg Spacing 5 ft

a 3/ 26,61k a-b 55,201 5

b 5/8 16,840 b-c 8l, 423 .

F c 11/16 16,198 c-d 113,751 "
d 5/8 1,17k d-e 145,835 3 DEH

e 3/4 14,649 e-f 172,012 "

Mast Weight 39.90 kips

Leg Spacing 6 ft

941



Table 7

Tower Data For Figure 27

Guy Point, Guy Size Maxcimum Length Maximum lLeg Size
Arrangement in, Tension Load in.
1bs lbs

a 3/ 25,715 a-b 50, 748 6
b 11/16 18,337 b-c 83,878 "

A c 11/16 11,651 c-d 105,356 "
a 5/8 9,407 d-e 126,733 3% EH
e 5/8 8,521 e-f 138,851 "

Mast Weight 36.74 kips Leg Spacing b £t

a 3/ 26,187 a-b 51,326 L EH
b 3/k 19,480 b-c 84,342 "

A c 11/16 12,267 | 105,395 "
d 5/8 9,859 d-e 126,435 3% EH
e 5/8 8,950 e-T 139,088 "

Mast Weight 34.50 kips leg Spacing 5 ft

a 3/b 26,679 a-b 51,929 5
b 3/ 20,347 b-c 86,192 "

A e 11/16 12,910 e-d 108,058 "
a 5/8 10,331 d-e 129,887 3% EH
e 5/8 9,399 e-f 143,099 "

Mast Weight 36.03 kips

Leg Spacing 6 ft

LG



Table 7 {(Continued)

Tower Data For Figure 27

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
1lbs 1lbs
a 3/4 25,228 a-b 50,152 6
b 11/16 17,918 b-c 82,119 "
B e 11/16 12,176 e-d 104,305 "
a 5/8 9,513 d-e 125,948 24 DEH
e 5/8 9,565 e-f 140,510 "
Mast Weight 37.00 kips Leg Spacing 4 ft
a 3/b 25,660 a-b 50,681 5
b 11/16 18,723 b-c 82,365 "
B c 11/16 12,823 e-d 104,048 "
a 5/8 9,968 d-e 125,397 3% EH
e 5/8 10,054 e-f 140,277 t
Mast Weight 34.00 kips Leg Spacing 5 ft
a 3/ 26,111 a-b 51,233 5
b 3/ 19,879 b-c 8,365 "
B e 11/16 13,498 c-d 107,021 "
4 5/8 10, 4k2 d-e 129,290 3% EH
e 5/8 10,565 e-f 144,838 "

Mast Weight 35.91 kips

Leg Spacing 6 ft

Qa1



Table 7 (Continued)

Tower Data For Figure 27

Guy Point Guy Size Maximum Length Maximum leg Size
Arrangement in, Tension Load in,
lbs 1bs
a 3/ 2l, 372 a-b 49,103 6
b 11/16 16,418 b-c 77,959 "
C ¢ 5/8 12,031 c-a 99,920 "
4 5/8 10,745 d~e 125,402 5
e 5/8 10,635 e~f 142,553 "
Mast Weight 37.23 kips Leg Spacing 4 ft
a 3/4 ok, 725 a-b 49,535 5
b 11/16 17,123 b-c 78,582 "
C c 11/16 12,925 c-d 100,563 "
d 5/8 11,270 d-e 125,990 2% DEH
e 11/16 11,328 e-f 143,823 "
Mast Welght 34.59 kips leg Spacing 5 ft
a 3/4 25,092 a=b 49,985 5
b 11/16 17,860 b-c 80,209 "
c ¢ 11/16 13,606 c-d 103,177 "
a 5/8 11,817 d-e 129,715 23 EH
e 11/16 11,900 e-f 148,331 "
Mast Weight 36.50 kips Leg Spacing 6 £t

65T



Table 7 (Continued)

Tower Data For Figure 27

Mast Weight 37.05 kips leg Spacing 6 £t

Guy Point Guy Size Maximum Length Maximum Leg Size

Arrangement in, Tension Load in,

1bs 1lbs

a 3/ 25,490 a-b 50,472 6

b 11/16 16,324 b-c 81,121 "

D c 5/8 11,107 c-a 100,455 "
a 5/8 10,265 d-e 12k, 594 3 DEH

e 11/16 11,946 e-T 145,823 M

Mast Weight 39.58 kips Leg Spacing 4 ft

a 3/k 25,937 a-b 51,019 5

b 11/16 17,013 b-c 81,262 "

D c 5/8 11,729 e=d 100,398 "

a 5/8 10,756 dee 124,494 "

e 11/16 12,560 e-T 145,293 "

Mast Weight 35.14 kips Leg Spacing 5 ft

a 3/l 26,403 a-b 51,591 5

b 11/16 17,732 b-c 83,043 "

D c 5/8 12,377 c-d 103,061 "

a 5/8 11,267 d-e 128,202 "

e 11/16 13,202 e-f 149,915 "

091




Table 7 (Continued)

Tower Data For Figure 27

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in, Tension Load in.
lbs lbs
a 3/% 23,684 a-b 48,261 6
b 5/8 15,161 b-c Th, Tho "
E c 11/16 12,956 c-d 98,254 "
a 5/8 11,483 d-e 126,2k9 3 DEH
e 11/16 11,827 e-f 147,386 "
Mast Weight 39.58 kips Leg Spacing L ft
a 3/k 23,951 a-b 48,587 5
b 5/8 15,806 b-c 75,03k "
E e 11/16 13,645 c-d 98,248 "
d 5/8 12,047 d-e 126,212 "
e 11./16 12,435 e-f 146,822 "
Mast Welght 35.14 kips Leg Spacing 5 £t
a 3/4 2k, 229 a=b 18,928 5
b 11./16 16,768 b-c 76,539 "
E c 11/16 1k4,363 c-d 100,803 "
a 5/8 12,636 d-e 129,910 "
e 11/16 13,069 : e-f 151,520 "

Mast Weight 37.05 kips Leg Spacing 6 £t

19T



Table 7 (Continued)

Tower Data For Figure 27

Guy Point Guy Size Maximum Length Maximum Leg Size

Arrangement in, Tension Load in,

1lbs 1bs

a 3/u 23,446 a-b 47,969 6

b 5/8 14,141 b-c 71,676 "

F ¢ 11/16 13,686 e-d 96,432 "
a 5/8 12,239 d-e 126,891 3 DER

e 11/16 12,892 e~f 150,766 "

Mast Weight 39.56 kips Leg Spacing 4 £t

a 3/k4 23,622 a-b 48,184 5

b 5/8 1,720 b-c 71,989 "

F ¢ 11/16 14,413 c-d 96,513 "
a 5/8 12,843 d-e 126,973 3 DEH

e 11/16 13, 560 e-f 151,847 "

Mast Weight 37.99 kips Leg Spacing 5 ft

a 3/4 23,805 a-b 48,409 5

b 5/8 15,324 b-c 73,604 "

F c 11/16 15,172 c-d 99,616 "
a 5/8 13,474 d-e 131,700 3 DEH

e 3/L 1h, b2 e-f 147,878 "

Mast Weight 39.90 kips

Leg Spacing 6 ft

APAN




Table 8

Tower Data For Figure 28

Guy Polnt Guy Size Maxdmum Length Maximum Leg Size
Arrangement in, Tension Load in,
1bs lbs
a 3/ 2k,051 a-b h6,001 6
b 3/L 17,986 b-¢ 76,626 "
A c 11/16 11,596 c-d 96,913 "
a 5/8 9,hT1 d-e 116,466 33 EH
e 5/8 8,696 e-f 127,776 "
Mast Weight 36.7Th kips Leg Spacing 4 ft
8 3/k 25,046 a-b 46,571 5
b 3/4 18,769 b-c 76,949 i
A c 11/16 12,190 c-d 96,889 r
a 5/8 9,915 d-e 116,055 3% EH
e 5/8 9,306 e-f 128,048 "
Mast Weight 34.13 kips Leg Spacing 5 ft
a 3/4 2k, 937 a-b 47,072 5
b 3/ 19,587 b-c 78,687 o
A ¢ 11/16 12,810 e-d 99,471 "
a 5/8 10,379 d-e 119,428 3% EH
e 11/16 9, Th8 e-f 131,926 "
Mast Weight 36.03 kips Leg Spacing 6 ft

£9T




Table 8 (Continued)

Tower Data For Figure 28

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in,
1lbs lbs

a 3/b 23,604 a-b 45,595 6

b 3/ 17,562 b=c Th, 361 "

B c 11/16 12,078 c-d 96,531 n
a 5/8 9,542 d-e 116,286 3% EH

e 5/8 9,90k e-f 129,686 "

Mast Weight 36.35 kips Leg Spacing b ft

a 3/k 2k, b2 a~b 46,035 5

b 3/b 18,318 b-c 75,372 X

B e 11/16 12,701 c-d 95,949 I
a 5/8 9,986 d-e 115,296 3% EH

3 5/8 10,387 e-T 129,271 "

Mast Weight 34,00 kips Leg Spacing 5 ft

a 3/4 2,415 a-b 46,491 5

b 3/b 19,107 b-c 77,017 "

B c 3/ 13,658 c-d 98,463 "
d 5/8 10,451 d-e 118,722 33 EH

e 11/16 10,891 e-f 133,296 "

Mast Weight 35.91 kips Leg Spacing 6 ft

9T




Table 8 (Continued)

Tower Data For Figure 28

Guy Point Fuy Size Maximum Length Maximum Leg Size
Arrangement in, Tension Load in.
1bs 1bs
a 3/ 22,818 a~b L, 72k 6
b 11/16 15,742 b-c 71,457 n
C c 11/16 12,099 c-d 92,386 "
d 5/8 10,707 d-e 115,454 2% DEH
e 5/8 10,949 e-f 131,225 "
Mast Weight 36.68 kips Leg Spacing 4 ft
a 3/b 23,703 a-b 45,083 5
b 11/16 16,403 b-c 71,510 "
C e 11/16 12,722 e-d 91,980 "
d 5/8 11,219 d-e 11k,665 2% DEH
e 5/8 11,492 e-f 131,107 "
Mast Weight 34.59 kips Leg Spacing 5 ft
a 3/ 23,479 a-b L5,457 5
b 11/16 17,093 b-¢ 73,362 "
c c 11/16 13,373 c-d 95,067 "
a 5/8 11,753 d-e 118,93k 34 EH
e 3/4 12,265 e-f 135,972 "
Mast Weight 35.78 kips Leg Spacing 6 ft

491



Table & (Continued)

Tower Data For Figure 28

Guy Point Guy Size Meximun Length Maximum leg Size
Arrangement in, Tension Load in.
1bs lbs
a 3/l 23,844 a-b 5,862 6
b 11/16 15,715 b-c 74,116 n
D ¢ 5/8 10,943 e-d 92,171 "
d 5/8 10,198 d-e 113,626 5
e 11/16 12,089 e-f 131,919 "
Mast Weight 36.97 kips leg Spacing b £t
a 3/k 22,992 8-b Lk, 206 5
b 11/16 15,383 b-c 683,806 "
D c 5/8 13,356 c-d 90,686 "
d 5/8 12,930 a-e 115,584 2% DEH
e 5/8 12,779 e-f 13L,4k2 "
Mast Weight 34.54 kips Leg Spacing 5 ft
a 3/ 24,683 a-b 46,791 5
e 11/16 17,050 b-c 76,018 "
D c 11./16 12,429 c-d 95,013 "
d 5/8 11,172 d-e 117,411 2% DEH
e 3/ 13,535 e-T 137,256 "
Mast Weight 36.4h4 kips Leg Spacing 6 ft

991



Table 8 (Continued)

Tower Data For Figure 28

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
1lbs 1lbs
a 3/L 22,186 a-b L ok 6
b 5/8 14,468 b-c 68,568 "
E c 11/16 12,700 c-d 90,855 "
d 5/8 11,381 d-e 116,043 L EH
e 3/k 12,180 e-f 134,652 "
Mast Weight 37.21 kips Leg Spacing L £t
a 3/b 24,816 a-b 46,318 5
b 5/8 16,364 b-c 74,461 "
E ¢ 11/16 11,537 c-d 92,575 "
d 5/8 10,675 d-e 114,079 2% DEH
e 5/8 12,903 e-f 133,11k ¥
Mast Weight 34.54 kips Leg Spacing 5 ft
a 3/4 22,686 a~b 4k, 579 5
b 11/16 16,008 b-c 70,014 "
E e 11/16 14,040 e-d 92,830 "
a 5/8 12,502 d-e 118,789 2% DEH
e 3/4 13,404 e-f 138,553 "
Mast Weight 36.44 kips Leg Spacing 6 ft

Lot



Table 8 (Continued)

Tower Data For Figure 28

Guy Point Guy Size Maxirmum Length Maximum Leg Size
Arrangement in, Tengion Load in,
1bs 1bs
a 3/b 21,967 a-b 43,782 6
b 5/8 13,465 b-c 65,701 "
F ¢ 11/16 13,341 | 89,055 "
a 5/8 12,066 d-e 116,253 3 DEH
e 3/4 13,215 e-f 138,471 "
Mast Weight 39.56 kips Leg Spacing It Tt
a 3/ 22,689 a-b 43,961 5
b 5/8 14,003 T-c 65,866 "
F e 11/16 14,031 c-d 88,867 M
a 5/8 12,652 d-e 115,875 L EH
e 3/4 13,873 e~ 137,678 "
Mast Weight 35.40 kips Leg Spacing 5 ft
a 3/h 22,297 a-b 4,148 5
b 5/8 14,565 b-c 66,854 "
F c 11/16 1h,751 c-d 90,850 "
a 5/8 13,263 d-e 119,021 "
e 3/b 14,560 e-f 141,615 "
Mast Weight 37.05 kips Leg Spacing 6 ft

goT



Table 9

Tower Data For Figure 30

Guy Point Guy Size Maximum Length Maximum
Arrangement in. Tension Load
lbs 1bs

a 7/8 50,785 a-b 90,958

b 15/16 39,648 b-c 169,345

A c 13/16 22,712 c-d 216,265

a 5/8 1L,646 d-e 280,869

e 5/8 12,052 e-f 31k, 862

Mast Weight T76.33 kips Leg Spacing 5 Tt

a 7/8 51,876 a-b 91, 704

b 15/16 41,336 b-c 174,042

A c 13/16 23,759 c-d 222,749

d 5/8 15,308 d-e 289,974

e 5/8 12,624 e-f 325,311

Mast Weight T79.0C kips Leg Spacing 6 ft

a 7/8 53,001 a-b 93,399

b 15/16 43,075 b-c 176,060

A c 13/16 2L, 838 c~d o2k, 366

a 5/8 16,001 d-e 292,302

e 5/8 13,214 e-f 329,044

Mast Welght Th.TLl kips Leg Spacing 7 ft

69T



Table 9 (Continued)

Tower Data For Figure 30

Guy Point Guy Size Maximum Length Maximum
Arrangement in, Tension Load
1bs 1bs

a 7/8 48,713 a-b 86,932

b 7/8 37,363 b-c 161,485

B c 13/16 2h,036 c-d 209,786
a 5/8 16,539 d-e 286,197

e 5/8 14,086 e-f 332,485

Mast Weight 83.93 kips Leg Spacing 5 ft

a 7/8 49,689 a-b 88,405

b 7/8 38,941 b-c 163,283

B c 13/16 25,144 c-d 211,350
a 5/8 17,300 d-e 288,961

e 5/8 1k,758 e-f 333,350

Mast Weight 73.10 kips Leg Spacing 6 ft

8 7/8 50,695 a-b 89,922

b 15/16 40,903 b-c 167,808

B c 7/8 26,521 c-d 217,859
a 5/8 18,085 d-e 298,735

e 5/8 15,450 e-f 344,870

Mast Weight 75.85 kips Leg Spacing 7 ft

LT



Table 9 (Continued)

Tower Data For Figure 30

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in, Tension Load in.
1bs lbs
a 7/8 Lk, 580 a-b 80,712 3% DEH
b 7/8 34,137 b-¢ 145,108 "
c c 7/8 26,239 c-d 194,723 "
a 11/16 19,191 d~e 288,313 5 DEH
e 11/16 17,682 e-f 352,717 "
Mast Weight 79.67 kips Leg Spacing 5 ft
a 7/8 45,325 a-b 81,822 5 EEB
b 7/8 35,529 b-c 147,848 "
C e 7/8 27,k32 c-d 198,627 "
da 11/16 20,067 d-e 295,471 5 DEH
e 11/16 18,524 e-f 362,299 "
Mast Weight 79.73 kips Leg Spacing 6 £t
a 7/8 h6,003 a=b 82,966 5 EH
b 7/8 36,963 bee 151,568 "
C e 7/8 28,661 c-d 204, 4h2 "
a 11/16 20,970 d-e 305,432 5 DEH
e 11/16 19,392 e-f 374,800 "
Mast Weight 82.48 kips Leg Spacing 7 £t

LT



Table 9 (Continued)

Tower Data For Figure 30

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in,
1bs 1bs
a 7/8 42,571 a-b 77,669 5 EH
b 7/8 32,870 b-c 137,596 "
D e 7/8 27,620 c-d 188,776 "
d 11/16 20,488 d-e 290,530 5 DEH
e 11/16 19,106 e-f 362,598 "
Mast Weight 78.13 kips Leg Spacing 5 ft
a 7/8 43,180 a-b 78,588 5 EH
b 7/8 3h,187 b-c 141,546 "
D e 7/8 28,87k e-d 195,354 "
a 3/4 21,573 d-e 302,245 5 DEH
e 3/ 20,100 e-f 377,389 "
Mast Weight 80.80 kips Leg Spacing 6 ft
a 1/8 43,808 a-b 79,534 5 EH
b 7/8 35,540 T-c 144,903 "
D c 15/16 30,452 ¢-d 200,985 "
d 3/h 22,536 d-e’ 312,440 5 DEH
e 3/L 21,037 e~T 390,459 "

Mast Weight 83.54 kips

Ieg Spacing 7 £t

2L



Table 9 {Continued)

Tower Data For Figure 30

Guy Point Guy Size Maximum Length Maxdnum Leg Size
Arrangement in. Tension Load in,.
1bs 1be
Leg Spacing 5 ft
E & DEH pipe was the largest size pipe available; this was not
large enough for the legs for the bottom 200 feet.
a 7/8 40,681 a=b Th, 820 3 DEH
b 3/h 25,616 b-c 123,406 "
E c 7/8 31,770 c-a 179,438 "
a 13/16 27,676 d-e 329,961 6 DEH
e 7/8 28,497 e-1 462,156 "
Mast Weight 101.68 kips Leg Spacing 6 ft
a 7/8 41,094 a-b 75,4h2 3 DEH
b 3/ 26,548 b-c 125,701 "
E ¢ 15/16 33,541 c~d 18L4,164 "
a 13/16 28,803 d-e 341,137 6 DEH
e 7/8 29,823 e-f 478,235 "
Mast Weight 10L.43 kips Leg Spacing 7 ft

ELT



Table 10

Tower Data For Figure 31

Guy Point Guy Size Maximum Length Maiximum Leg Size
Arrangement in. Tension Load in.
1bs lbs
a 7/8 43,964 a-b 76,598 3% DEH
b 15/16 35,414 b-c 143,079 "
A c 7/8 21,468 c-d 183,129 "
da 5/8 14,094 d-e 245,763 4 DEH
e 5/8 11,921 e-f 279,563 "
Mast Weight 69,30 kips Leg Spacing 5 ft
a 7/8 Lk, 895 a-b 77,914 5 EH
b 15/16 36,906 b-c 145,747 "
A c 7/8 22,433 c-d 186,355 "
d 5/8 1h, k2 d-e 250, Thl 4 DEH
e 5/8 12,487 e-f 286,077 "
Mast Weight 68.86 Leg Spacing 6 ft
a 7/8 45,854 a-b 79,271 5 EH
b 15/16 38,Lh42 b-c 149,777 "
A ¢ 7/8 23,ha7 e-d 191,983 "
d 5/8 15,409 d-e 259,070 4 DEH
e 5/8 13,080 e-f 295,792 "
Mast Weight T1.61l kips Leg Spacing 7 ft

71



Table 10 (Continued)

Tower Data For Figure 31

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
1bs 1bs
a 7/8 42,195 8-b 4,097 3% DEH
b 15/16 33,556 b-c 136,595 §
B c 7/8 22,508 e-d 177,638 "
d 5/8 15,776 d-e 252,079 4  DEH
e 5/8 13,904 e-f 294, 4oL "
Mast Weight ©69.72 kips Leg Spacing 5 ft
a 7/8 43,028 a-b 75,275 L EH
b 15/16 34,043 b-¢ 139,078 "
B c 7/8 23,519 c-4 180,805 "
a 5/8 16,503 d-e 257,546 4 DEH
e 5/8 14,567 euf 301,565 "
Mast Weight 69.47 kips Leg Spacing 6 ft
a 7/8 43,886 a-b 76,489 6
b 15/16 36,373 b-c 141,811 "
B c 7/8 2k, 562 e-d 184,389 "
d 5/8 17,251 d-e 263,636 4 DEH
e 5/8 15,250 e-f 309, 400 "
Mast Weight 69.66 kips Leg Spacing 7 ft

CLT



Table 10 (Continued)

Tower Data For Figure 31

Mast Weight 79.71 kips

leg Spacing 7 £t

Guy Point Guy Size Maximum Length Maximum Leg Size

Arrangement in. Tension Load in,

1bs 1bs

a 7/8 38,67h a-b 69,120 6

b 7/8 30,160 b-c 122,971 "

C c 7/8 23,981 c-d 164,538 "
a 11/16 18,012 d-e 256,999 5 DEH

e 11/16 17,327 e-f 321,364 "

Mast Weight Th.T78 kips Leg Spacing 5 ft

a 7/8 39,302 a-b 70,008 3 DEH

b 7/8 31,375 b-c 125,802 "

c c 7/8 25,055 c-d 169,339 "
d 11/16 18,834 d-e 265,259 5 DEH

e 11/16 18,152 e-f 332,088 "

Mast Weight 76.96 kips leg Spacing 6 ft

a 7/8 39,950 a-b 70,923 3 DEH

b 7/8 32,626 b-c 128,888 "

C c 15/16 26,434 c-d 174,257 "
a 11/16 19,682 d-e 274,323 5 DEH

e 11/16 19,002 e-f 343,692 "

oLT



Table 10 (Continued)

Tower Data For Figure 31

Guy Point Guy Size Maximum Length Maximum Leg Size

Arrangement in, Tension Load in,

1bs 1bs

a 7/8 36,952 a=b 66,685 3 DEH

b 7/8 28,952 b-c 107,177 "

D c 15/16 25,381 c-d 160,986 "
a 11/16 19,107 d-e 261,815 5 DEH

e 11/16 18,672 e-T 333,86 "

Mast Weight 75.49 kips Leg Spacing 5 £t

a 7/8 37,472 a-b 67,420 3 DEH

b 7/8 30,008 b-c 119,875 "

D c 15/16 26,505 c-d 165,506 .
a 11/16 19,980 d-e 270,768 5 DEH

e 11/16 19,562 e-f 345,629 "

Mast Welght T78.16 kips Leg Spacing 6 ft

a 7/8 38,007 a-b 68,178 3 DEH

b 7/8 31,278 b-c 123,301 "

D e 15/16 27,663 c-d 171,281 "
a 11/16 20,879 d-e 281,655 5 DEH

e 3/ 20,559 e-f 359,674 "

Mast Weight 80.90 kips

Leg spacing 7 ft

LLT



Table 10 (Continued)

Tower Data For Figure 31

Guy Point Guy Size Maximum Length Maximum leg Size
Arrangement in, Tension Load in.
1bs lbs
a 7/8 34,997 a-b 63,923 3 DEH
b 3/4 21,660 b-c 103,464 "
B e 7/8 27,088 c-d 148,918 "
d 3/ 23,816 d-e 292,176 6 DEH
e 13/16 26,111 e-f 419,215 "
Mast Weight 99.01 kips leg Spacing 5 £+
a 7/8 35,338 a=b 64,405 L EH
b 3/b e2,Lho b-c 105,100 "
E c 15/16 28,637 c-d 151,977 "
a 3/k ok, 886 d-e 300,996 6 DER
e 7/8 o7,kk42 e-f 433,191 "
Mast Weight 98.4L kips leg Spacing 6 T%
a 7/8 35,691 a-b 64,903 5
b 3/k 23,2kl b-c 106,913 "
E ¢ 15/16 29,896 c-d 155,649 "
d 11/16 26,159 d-e 311,196 6 DEH
e 7/8 28,719 e-f 448,20k "
Mast Weight 100.86 kips Leg Spacing 7 ft

L1



Table 1l

Tower Data For Figure 32

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tensicn Load in.
lbs 1bs
a 7/8 51,030 a-b 90, 695 4 DEH
b 15/16 39,907 b-c 171,07k "
A e 13/16 22,896 e-d 218,66k "
a 11/16 15,048 d-e 261,417 "
e 11/16 12,485 e-t 285,816 "
Mast Weight 76.33 kips Leg Spacing 5 ft
a 7/8 52,118 a-b 92,333 L DEH
b 15/16 k1,590 b-c 175,751 "
A c 13/16 23,939 c-d 225,120 "
a 11/16 15,716 d-e 269,441 "
e 11/16 13,053 e-f 29k ,697 "
Mast Weight T9.00 kips Leg Spacing 6 ft
a 7/8 53,240 a-b ol, 022 3% DEH
b 15/16 43,324 b-c 177,758 "
A ¢ 13/16 25,014 c-d 226,709 "
a 11/16 16,406 d-e 270,677 L DEH
e 11/16 13,640 e-1 296,817 "

Mast Welght T4.7l kips

Leg Spacing T £t

6LT



Table 11 (Continued)

Tower Data For Figure 32

Guy Point Guy Size Maximum Length Maximum Leg Size

Arrangement in, Tension Load in,

1bs 1lbsg

a 7/8 48,96k a-b 87,58k L DEH

o 7/8 37,587 b-c 163,772 "

B c 13/16 2,221 c-d 213,188 "

a 11/16 16,945 d-e 262,184 "

e 3/ 1h,6h5 e-f 292,348 w

Mast Weight 76.33 kips Ieg Spacing 5 ft

a 7/8 49,937 a-b 89,049 34 DEH

b 7/8 39,159 b-c 165,551 )

B ¢ 13/16 25,325 c-d 214,726 E
a 11/16 17,703 d-e 263,594 L DER

e 3/4 15,311 e-f 2ok, 825 i

Mast Weight 72.39 kips Leg Spacing 6 ft

a 7/8 50,940 a-b 90,559 33 DEH

b 15/16 41,166 b-c 170,173 ;

B c 7/8 26,71 c-d 221,410 "
a 11/16 18,484 d-e 272,176 4 DEH

e 3/ 15,999 e-f 304, 507 "

Mast Weight 75,139 kips

Leg Spacing 7 £t

09T



Table 11 (Continued)

Tower Data For Flgure 32

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in, Tension Load in.
1bs 1bs
a 7/8 4k ,851 a-b 81,396 3% DEH
b 7/8 34,382 bac 147,650 "
C e 7/8 26,475 c-d 198, 661 "
a 3/ 19,677 d-e 255,772 5 DEH
e 13/16 18,294 e-f 300,911 "
Mast Weight 79.67 kips Leg Spacing 5 T%
a 7/8 45,585 a-b 82,500 5 EH
b 7/8 35,769 bec 150,373 §
C ¢ 7/8 27,662 c-d 202,535 "
a 3/h 20,549 d-e 261,041 6 EH
e 13/16 19,130 e-f 303,476 "
Mast Weight 71.35 kips Leg Spacing 6 ft
a 7/8 46,341 a-b 83,637 5 EH
b 7/8 37,198 b-c 154,075 "
C c 7/8 283,887 c-d 208,322 "
a 3/4 21,448 d-e 269,162 6 EH
e 13/16 19,992 e-T 313,131 .

Mast Weight T4.09 kips

Leg Spacing 7 £t

18T



Table 11 (Continued)

Tower Data For Figure 32

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
1lbs 1bs
a 7/8 k2,841 a-b 78,371 3% DEH
b 7/8 33,126 b-c 141,637 "
D c 7/8 27,855 c-d 195,599 "
d 3/4 20,977 d-e 257,607 5 DEH
e 7/8 19,861 e-T 307,802 "
Mast Weight 80.61 kips Leg Spacing 5 f%
a 7/8 43,448 a-b 79,284 5 EH
b 7/8 34,438 b-c 1hh,132 "
D c 7/8 29,105 c-d 199,359 )
a 3/4 21,908 d-e 262,965 5 DEH
e 7/8 20, 76k e-f 314,827 "
Mast Weight 80.80 kips Leg Spacing 6 £t
a 7/8 kh 073 a=b 80,225 5 EH
b 7/8 35,790 b-c 17,473 "
D e 15/16 30,728 c-d 205,073 "
4 13/16 23,062 d-e 271,468 5 DEH
e 7/8 21,695 e-f 325,048 "
Mast Weight 83.5h4 kips Leg Spacing T £t

28T



Table 11 {Continued)

Tower Data For Figure 32

Guy Point Guy Size Maximum Length Mazximum Leg Size
Arrangement in, Tension Load in,
1lbs 1bs
a 7/8 40,559 a-b 4,940 3 DEH
b 3/L 24,908 b-c 123,117 "
E c 7/8 30,629 c-d 178,022 "
d 13/16 26,967 d-e 258,947 6 DER
e 15/16 27,829 e-T 345,598 "
Mast Weight 99.01 kips Leg Spacing 5 £t
a 7/8 40,958 a-b 75,539 3 DEH
b 3/L 25,808 b-c 126,065 "
E c 7/8 32,012 cad 183,836 "
a 13/16 28,044 d-e 268,624 6 DEH
e 1 29,28h e-f 358,370 "
Mast Weight 101.68 kips Leg Spacing 6 ft
a 7/8 41,369 a~b 76,157 3 DEH
b 3/ 26,735 b-c 128,347 "
E c 15/16 33,830 c-d 188, 664 "
d 7/8 29,511 d-e 277,207 6 DEH
e 1 30,602 e-f 369,775 "
Mast Weight 104.43 kips Leg Spacing 7 £t

€91



Table 12

Tower Data For Figure 33

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in, Tension Load in,
los 1bs
& 7/8 L, 165 a-b 77,089 33 DEH
b 15/16 35,642 b-c 144, Lok "
A ¢ 7/8 21,663 c-d 185,191 "
a 5/8 14,355 d-e 225,824 "
e 11/16 12,347 e-f 248,816 "
Mast Weight 66,48 kips Leg Spacing 5 £t
a 7/8 45,00k a-b 78,400 3% DEH
b 15/16 37,118 bec 148,390 "
A c 7/8 22,623 c-d 190,630 "
a 5/8 15,000 d-e 232,835 "
e 11/16 12,910 e-f 256,684 "
Mast Weight 69.15 kips Leg Spacing 6 ft
a 7/8 46,051 a-b 79,751 5 EH
b 15/16 38,651 b-c 151,163 "
A e 7/8 23,613 e-d 194,001 "
a 11/16 15,796 d-e 237,099 3% DEH
e 11/16 13,490 e-f 261,832 "
Mast Weight 68.79 kips Leg Spacing 7 ft

8T



Table 12 (Continued)

Tower Data For Figure 33

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tengion Load in,
1hs 1bs
a 7/8 L2,LoL a-b 7,599 3% DEH
b 15/16 33,684 b-c 138,650 "
B c 7/8 22,703 c-d 180, 772 "
a 11/16 16,161 d-e 227,798 4 DEH
e 3/ 1k,k452 e-f 257,962 "
Mast Weight 69.72 kips Leg Spacing 5 't
a 7/8 43,231 a-b 75,772 5 FH
b 15/16 35,166 b-c 141,107 "
B c 7/8 23, 710 c-d 183,916 "
d 11/16 16,884 d-e 231,914 3% DEH
e 3/4 15,110 e~-f 261,457 "
Mast Weight 66.23 kips Leg Spacing 6 ft
a 7/8 L4, 088 a-b 76,980 5 EH
b 15/16 36,592 b-c 14k, 802 "
B c 7/8 ol , 748 e-d 189,270 n
4 11/16 17,630 d-e 239,166 3% DEH
e 3/4 15,789 e-f 269,809 "

Mast Weight 68.98 kips

Leg Spacing 7 £t
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Table 12 (Continued)

Tower Data For Figure 33

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in, Tension Load in.
1bsg lbs
a 7/8 38,890 a-b 69,647 5 EH
b 7/8 30,364 b-c 125,904 "
c ¢ 7/8 2h,179 e=d 169,889 "
d 11/16 18,284 d-e 225,921 6 EH
e 13/16 17,922 e-f 266,869 "
Mast Weight 68.68 kips leg Spacing 5 ft
8 7/8 39,516 a~b 70,530 3 DEH
b 7/8 31,57k b-c 127,961 "
¢ c 7/8 25,249 e-d 172, 747 "
a 3/L 19,285 d-e 230,329 4 DEH
e 13/16 18,741 e-f 272,331 "
Mast Weight 67.71 kips Leg Spacing 6 ft
a 7/8 ho,162 a-b TL, 41 3 DEH
b 7/8 32,802 b-c 131,034 "
C ¢ 15/16 26,666 c-d 177,726 "
il 3/ 20,128 d-e 237,6k1 4 DEH
e 11/16 19,586 e-f 281,178 "
Mast Weight 70.46 kips Leg Spacing 7 ft
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Table 12 (Continued)

Tower Data For Figure 33

Guy Point Guy Size Maximum Length Maximum TLeg Size
Arrangement in, Tension Load in,
1bs 1bs
a 7/8 37,173 a-b 67,226 6
b 7/8 29,16k b-c 119,580 n
D ¢ 15/16 25,623 c-d 164,048 "
d 3/4 19,561 d-e 224,901 5 DEH
e 13/16 19,258 e-T 274,861 "
Mast Weight 75.96 kips Leg Spacing 5 £t
a 7/8 37,691 ) 67,947 3 DER
b 7/8 30,305 b-c 122,125 "
D ¢ 15/16 26,72 c-d 169,140 "
a 3/4 20,430 d-e 231,488 6 EH
e 13/16 20,1h2 e-T 278,537 "
Mast Weight 69.18 kips Leg Spacing 6 ft
a 7/8 38,225 a-b 68,710 3 DEH
b 7/8 31,481 b-c 125,500 "
D c 15/16 27,895 a=d 174,838 "
a 3/k 21,325 d-e 240,065 L DEH
e 7/8 21,197 e-f 288,691 "
Mast Weizht 71,00 kips Leg Specing 7 ft

Lat



Table 12 {Continued)

Tower Data For Figure 33

Mast Weight 83.66 kips

Leg Spacing 7 £t

Guy Point Guy Size Maximum Length Mazximum Leg Size
Arrangement in, Tensicn Load in,
lbs los
a 7/8 35,225 a-b 6l , 480 3 DEH
b 3/b 21,820 b-c 105,736 "
E ¢ 7/8 27,294 c-d 152,735 "
Gl 13/16 24,325 d-e 233,658 6 DEH
e 15/16 26,793 gut 320,210 "
Mast Weight 99,01 kips Leg Spacing 5 £t
a 7/8 35,565 a-b 6h, 960 3 DEH
b 3/4 22,598 b-c 107,569 "
E c 15/16 28,841 c-d 156,619 "
a 13/16 25,390 d-e 240,881 5 DEH
e 15/16 28,026 e-f 321,Lk09 "
Mast Weight 84.15 kips Leg Spacing 6 ft
a 7/8 35,916 a~b 65,450 4 EH
b 3/ 23,399 b-c 109,288 "
E c 15/16 30,137 c-d 159,785 "
d 11/16 26,488 d-e 246,719 5 DEH
e 1 29,462 e-T 330,520 "
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Table 13

Tower Data For Figure 34

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in,
1bs 1bs
a 7/8 Lo,0k1 a=b 68,132 EH
b 15/16 33,16k b-c 127,59k "
A c 7/8 20,913 c-d 164,179 "
é 5/8 1,043 d-e 203,943 "
e 11/16 12,271 e-f 226,31k "
Mast Weight 62.1h4 Leg Spacing 5 ft
a 7/8 40,870 a-b 69,225 EH
b 15/16 34,533 b-c 130,968 "
A c 15/16 22,108 e-d 169,028 "
a 5/8 14,675 d-e 210,363 "
e 11/16 12,830 e-f 233,591 "
Mast Weight 64.80 kips Leg Spacing 6 ft
a 7/8 41,726 a~b 70,351 6
b 1 36,299 b-c 133,470 "
A c 15/16 23,048 c-d 172,091 "
a 5/8 15,326 d-e 214,286 ER
e 11/16 13,407 e-f 238,398 "

Mast Weight 64.84 kips

Leg Spacing 7 £t
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Table 13 (Continued)

Tower Data For Figure 34

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
1lbs 1bs
a 7/8 38,465 a-b 66,057 5 EH
b 15/16 31,355 b-c 121,974 "
B e 7/8 21,767 c=d 159,300 "
a 5/8 15,583 d-e 205,043 3% DEH
e 11/16 14,210 e-f 233,284 ;
Mast Weight 63.57 kips leg Spacing 5 £t
a 7/8 39,207 a-b 67,034 3 DEH
b 15/16 32,624 b-c 124,445 "
B e 15/16 23,013 c-d 162,719 "
a 11/16 16,420 d-e 209,793 3% DEH
e 3/4 14,999 e-f 239,335 "
Mast Weight 63.13 kips Leg Spacing 6 ft
a 7/8 39,972 a-b 68,041 3 DEH
b 15/16 33,931 b-c 127,644 "
B ¢ 15/16 23,992 c-d 167,396 "
d 11/16 17,145 d-e 216,368 3% DEH
e 3/ 15,672 e-f 247,011 "

Mast Weight 65.88 kips

Leg Spacing T ft
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Table 13 (Continued)}

Tower Data For Figure 3k

Guy Point Guy Size Maximun Length Maxirmum Leg Size
Arrangement in. Tension Load in,
1bs 1lbs
a 7/8 35,329 a-b 61,928 3 DEH
b 7/8 28,012 b=-c 110, 708 "
c c 15/16 23,248 c-d 149,424 "
d 11/16 17,596 d-e 20h,230 4 DEH
e 3/4 17,581 e-f 2hl 457 "
Mast Weight 65.04 kips Leg Spacing 5 ft
a 7/8 35,888 a=-b 62,66k 3 DEH
b 7/8 29,115 b-c 113,847 i
C e 15/16 ok, 248 c-d 154,52k "
d 11/16 18,386 d-e 211,900 4 DEH
e 13/16 18,525 e-f 253,903 "
Mast Weight 67.71 kips Leg Spacing 6 ft
a 7/8 36,465 a-b 63, k2L 3 DEH
b 15/16 30,637 b-c 116,620 "
¢ c 15/16 25,278 c-d 158,869 "
d 11/16 19,199 d-e 218,584 4 DEH
e 13/16 19,361 e-f 262,121 i
Mast Weight T70.h46 kips Leg Spacing T ft
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Table 13 (Continued)

Tower Data For Figure 34

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in, Tension Load in,
lbs lbs
a 7/8 33,795 a-b 59,910 3 DEH
b 7/8 26,836 b-c 106,306 "
D c 15/16 24,210 c-d 147,143 "
d 11/16 18,563 d-e 206,808 6 EH
e 13/16 19,006 e-f 252,187 "
Mast Weight 66,51 kips Leg Spacing 5 £t
a 7/8 34,258 a-b 60,519 3 DEH
b 7/8 27,873 b-c 108,620 "
D c 15/16 25,252 c~d 151,058 "
a 3/ 19,576 d-e 213,405 4 DEH
e 13/16 19,880 e-f 259,990 "
Mast Weight 68.25 kips Leg Spacing 6 ft
a 7/8 34,735 a=b 61,141 3 DEH
b 7/8 28,941 b-c 111,006 v
D c 15/16 26,326 c-d 155,093 "
d 3/ 20,435 d-e 219,985 L DER
e 13/16 20,708 e-f 268,292 "
Mast Weight 71.00 kips Leg Spacing 7 ft
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Table 13 (Continued)

Tower Data For Figure 34

Guy Point CGuy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
1bs 1bs
a 7/8 32,055 a-b 57,620 4 EH
b 3/b 20,003 b-c 93,523 "
E c 15/16 25,7k c-d 134,412 "
d 3/ 22,611 d-e 213,752 6 DEH
e 15/16 26,210 e-f 300, 305 "
Mast Weight 95.77 kips Leg Spacing 5 ft
a 7/8 32,359 &-b 58,020 5
b 3/4 20, 702 b-c 95,015 "
E c 15/16 26,860 c-d 137,443 "
| 13/16 23,819 d~e 220,279 5 DEH
e 15/16 27,417 e-f 300,808 "
Mast Weight 80.58 kips Leg Spacing 6 ft
a 7/8 32,672 a=b 58,433 2% DEH
b 3/h 21,426 b-c 96,422 "
E c 15/16 28,010 c~d 140,270 "
a 13/16 2k, 850 d-e 206,217 5 DEH
e 15/16 28,661 e-f 309,573 "
Mast Weight 82.50 kips Leg Spacing 7 ft
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Tahle 1k

Tower Data For Figure 35

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
1bs 1bs
a 7/8 b, kok a-b 77,722 3% DER
b 15/16 35,912 b-c 146,768 "
A ¢ 7/8 21,013 c-d 188,612 "
d 3/4 15,080 d-e 222,762 "
e 13/16 13,152 e~f 243,126 "
Mast Weight 66.48 kips Leg Spacing 5 ft
a 7/8 45,350 a-b 79,026 34 DEH
b 15/16 37,393 b-c 150,645 i
A c 7/8 22,868 c-d 194,023 "
a 3/4 15,719 d-e 229,387 "
e 13/16 13,707 e~f 250, 441 .
Mast Weight 69.15 kips Leg Spacing 6 £t
a 7/8 44,305 a-b 80,370 5 EH
b 15/16 38,920 b~c 153,399 "
A c 7/8 23,852 c-d 197,366 "
a 3/h 16,378 due 233,112 "
e 13/16 14,279 e-T 254,253 "

Mast Weight 67.55 kips

Leg Spacing 7 £t
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Table 14 (Continued)

Tower Data For Figure 35

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in,
lbs 1bs
a 7/8 42,666 a-b 75,247 3% DEH
b 15/16 34,077 b-c 140,988 o
B c 7/8 22,955 c~d 184,339 "
a 3/ 16,748 d-e 202,839 4 DEH
e 7/8 15,320 e-f 2hg,525 n
Mast Weight 69.72 kips Leg Spacing 5 ft
a 7/8 43,Lgh a-b 76,413 5 EH
b 15/16 35,454 b-c 143,435 "
B c 7/8 23,956 c-d 187,454 "
a 3/ 17,L67 dee 226,479 3% DEH
e 7/8 15,969 e-f 252,331 "
Mast Weight 66.23 kips Leg Spacing 6 Tt
a 7/8 4L, 348 a-b 77,614 5 ER
b 15/16 36,873 bec 147,112 "
B ¢ 7/8 2k ,989 e-d 192,779 "
a 3/h 18,207 d-e 223,243 33 DEH
e 7/8 16,639 e-f 259,976 "

Mast Weight 68.98 kips

Leg Spacing 7 £t
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Table 14 (Continued)

Tower Data For Figure 35

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
1bs lbs
a 7/8 39,168 a-b 70,326 5 EH
b 7/8 30,626 b-c 128,361 "
c c 7/8 2k, 435 c-d 173,730 "
a 13/16 19,116 d-e 218,523 L DEH
e 15/16 18,860 e-f 253,332 "
Mast Veight 67.82 kips leg Spacing 5 ft
a 7/8 39,792 a=b 71,20k 3 DEH
b 7/8 31,832 b-c 130,401 "
C c 7/8 25,500 e-d 176,560 "
d 13/16 19,929 d-e 222,102 4 DEH
e 15/16 19,670 e-f 258,067 "
Mast Weight 67.7L kips Leg Spacing 6 ft
a 7/8 40,435 a-b 72,108 3 DEH
b 7/8 33,074 b-c 133,456 "
C e 15/16 26,965 e-d 181,616 u
a 13/16 20,767 d-e 228,883 4 DEH
e 15/16 20,505 e-T 266,041 "
Mast Weilght TO.46 kips Leg Spacing 7 ft
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Table 14 (Continued)

Tower Data For Figure 35

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in,.
1lbs lbs
Leg Spacing 5 ft
D With 3/h inch top guys, no commercial size of wire rope was avail-
able which would control the bending of the mast within the limit
set without adjusting the length of the guys.
a 7/8 37,974 a-b 68,648 3 DEH
b 7/8 30,573 b-c¢ 125,306 "
D c 15/16 27,047 c=-d 174,339 "
a 13/16 21,073 d-e 203,472 4 DEE
e 1 21,307 e-F 263,413 "
Mast Weight 68.25 kips leg Spacing 6 ft
a 7/8 38,506 a-b 69,396 3 DEH
b 7/8 31, Thk b-c 128,057 "
D c 15/16 38,194 c~d 178,945 "
d 13/16 21,963 d-e 229,943 4 DEH
e 1 22,206 e-f 271,210 !
Mast Welght T1.00 kips Leg Spacing 7 ft
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Table 14 (Continued)

Tower Datae For Figure 35

Guy Point Guy Size Maximum Length Maximurs Leg Size
Arrangement in, Tension Load in.
lbs lbs
a 7/8 35,519 a-b 65,198 3 DEH
© 3/k 22,028 b-c 109,171 "
E c 7/8 27,560 c-d 158,582 "
d 7/8 25,071 d-e 220,308 & DEH
e 1 1/8 28,177 e-f 29k ,943 "
Mast Welght 99,01 kips Leg Spacing 5 ft
a 7/8 35,858 a=b 65,6Th 3 DFH
b 3/ 22,802 b-c 110,991 "
E c 15/16 29,201 c-d 162,565 "
a 7/8 26,130 d-e 226,647 5 DEH
e 1 1/8 29,395 e-f 29k, 5TL "
Mast Weight 84.15 kips leg Spacing 6 £t
a 7/8 36,207 a-b 66,165 3 DEE
b 3/k 23,600 b-c 112,868 "
E c 15/16 80,148 e-d 166,384 "
Gl 7/8 27,221 d-e 232,897 5 DEH
e 1 1/8 30,651 e-f 302,940 "
Mast Weilght 86.90 kips Leg Spacing 7 ft
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Table 15

Tower Data For Figure 36

Cuy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in, Tension Load in.
1bs 1bs
a 7/8 40,263 a-b 68,639 3% DEH
b 15/16 33,408 b-c 130,853 "
A c 7/8 21,134 c-d 169,516 "
a 11/16 1h,531 d-e 203,473 5 EH
e 13/16 13,069 e-f 223,215 "
Mast Weight 65.24 kips Leg Spacing 5 ft
a 7/8 41,001 a-b 69,726 5 EH
b 15/16 34,772 b-c 132,970 "
A e 15/16 22,372 c-d 172,177 "
a 11/16 15,159 dee 206,483 "
e 13/16 13,619 e-f 226,916 "
Mast Weight 64.80 kips Leg Spacing 6 ft
a 7/8 h1,943 a-b 70,847 6
b 1 36,580 b-c 135,548 "
A c 15/16 23,307 c-d 175,308 "
& 3/4 16,020 d-e 210,294 5 EH
e 13/16 14,188 e-f 231,440 "
Mast Weight 64.8L4 kips Lez Spacing 7 £t

661



Table 15 (Continued)

Tower Data For Figure 36

Guy Point Cuy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
1bs 1lbs
a 7/8 38,692 a-b 66,575 5 EH
b 15/16 31,610 b-c 124,612 "
B c 7/8 21,988 c-d 163,k99 "
d 3/4 16,285 d-e 201,130 3% DEH
e 7/8 15,203 e-f 226,127 "
Mast Weight 63.57 kips Leg Spacing 5 £t
a 7/8 39,432 a-b 67,547 3 DEE
b 15/16 32,874 b-c 126,512 "
B c 15/16 23,277 c-d 166,00k "
d 3/ 16,984 d-e 20k, 106 5 EH
e 7/8 15,8:8 a-f 229,212 "
Mast Weight 61.T70 kips leg Spacing 6 Tt
8 7/8 40,195 a-b 68,549 3 DEH
b 15/16 34,176 b-c 129,695 "
B c 15/16 2l,251 c-d 170,658 "
a 3/L 17,704 d-e 210,198 5 EH
e 7/8 16,513 e-f 236,186 "

Mast Weight 64.45 kips

Leg Spacing 7 £t
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Table 15 (Continued)

Tower Data For Figure 36

Guy Point Guy Size Maximunm Length Maximum Leg Size
Arrangement in. Tension Load in,
1bs 1bs
a 7/8 35,567 a-b 62,472 3 DEH
b 7/8 28,239 b=c 112,868 .
C c 15/16 23,521 c~d 152,927 "
a 3/4 18,161 d-e 196,220 4 DEH
e 7/8 18,405 euf 230,651 "
Mast Weight 65.04 kips Leg Spacing 5 ft
a 7/8 36,125 a~b 63,204 3 DEH
b 7/8 29,337 b-c 116,021 "
C c 15/16 2,515 c-d 158,074 "
a 3/ 18,946 d-e 203,346 4 DEE
e 15/16 19,438 e-T 239,310 "
Mast Weight 67.71 kips Leg Spacing 6 ft
a 7/8 36,699 a~b 63,958 3 DEH
b 15/16 30,903 b-c 118,879 "
C c 15/16 25,540 c-a 162,49k v
d 13/16 19,982 d-e 209, 762 L DEH
e 15/16 20,264 e=f 246,919 "
Mast Weight TO.U6 kips Leg Spacing T ft
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Table 15 (Continued)

Tower Data For Figure 36

Guy Point Guy Size Maximum Length Mo ximum Leg Size

Arrangement in. Tension Load in,

1lbs 1bs

a 7/8 3k,040 a-b 60,467 3 DEH

b 7/8 27,072 b-c 108,576 "

D e 15/16 ok, 482 c~G 150,846 "
a 13/16 19,362 d-e 197,843 4 DEH

e 15/16 19,915 e-f 236,079 "

Mast Weight 65.58 kips Leg Spacing 5 ft

a 7/8 34,501 a=b 61,072 3 DEH

b 7/8 28,104 b-c 110,877 "

D c 15/16 25,518 c-d 15k, Th7 "
a 13/16 20,190 d-e 203,542 4 DEH

e 15/16 20,779 e-f 243,068 "

Mast Weight 68.25 kips Leg Spacing 6 ft

a 7/8 34,976 a-b 61,606 3 DEH

b 7/8 29,168 b-c 113,885 "

D c 15/16 26,586 e-d 159,882 "
d 13/16 21,043 d-e 210,880 L DEH

e 1 21,910 e-f 252,147 "

Mast Weight 71.00 kips

Leg Spacing 7 £t
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Table 15 (Continued)

Tower Data For Figure 36

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in, Tension Load in,
1bs 1bs
a 7/8 32,307 a-b 58,194 4 EH
b 3/ 20,179 b-c 96,672 n
£ c 15/16 26,026 c=d 139,960 "
a 13/16 23,235 d-e 200,015 5 DEH
e 1 1/8 27,555 e-f 265,884 "
Mast Weight 78.24 kips Leg Spacing 5 ft
a 7/8 32,610 a=b 58,591 5
b 3/ 20,878 b-c 98,155 "
E e 15/16 27,135 c-d 142,968 "
a 13/16 2h,231 d-e 205,258 5 DEH
e 1 1/8 28, Th6 e-f 273,182 "
Mast Weight 80.58 kips Leg Spacing 6 £t
8 7/8 32,022 a-b 59,001 5
b 3/b 21,598 b-c 99,772 "
E ¢ 15/16 28,279 c-d 146,272 "
8 7/8 25,535 d-e 211,359 5 DEH
e 1 1/8 29,976 e-T 281,402 "
Mast Weight 83.33 kips Leg Spacing T ft
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Table 16

Tower Data For Figure 38

Guy Point Guy Size Maximum Length Maximum leg Size
Arrangement in., Tension Load in.
1bs 1bs
a 1 1/8 62,370 a-b 111,221 5 DEH
b 1 1/4 58,252 b-c 231,489 n
A e 1 1/8 36,412 c-d 310,103 "
da 7/8 22,720 d-e 388,893 "
e 7/8 18,716 e-1 434,131 "
Mast Welght 131.30 kips leg Spacing 6 ft
a 1 1/8 65,116 a-b 115,381 5 DFH
b 1 1/ 62,777 h-c 243,802 "
A e 1 1/4 40,118 c-d 327,880 "
a 7/8 24,631 d-e L12,01k "
e 7/8 20,320 e-f L60,114 "
Mast Weight 138.44 kips leg Spacing 8 Tt
a 1 1/8 67,957 a-b 119,68 5 DEH
b 1 3/8 68,520 b-¢ 26k,283 "
A e 1 1/h 43,180 c-d 359,821 "
a 15/16 26,791 d-e L5k, 963 6 DEH
e 15/16 22,130 e-f 516,269 "

Mast Weight 182.14 kips

Ler Spacing 10 ft
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Table 16 (Continued)

Tower Data For Figure 38

uy Point Guy Size Maximum Length Maximum Leg Size

Arrangement in. Tension Load in.

1bs lhs

a 1 1/8 58,767 a-b 105,766 5 DEH

b 1 1/4% 54,391 b-c 217,346 "

B o 1 1/h 38,645 c-d 297,485 "
a 15/16 25,513 d-e 389,359 6 DEH

e 15/16 22,792 e-T L5k, o62 "

Mast Weight 145,33 kips Leg Spacing 6 £t

8 1 1/8 61,152 a-o 109,376 5 DEH

b 1 1/4 58,502 b-c 209,176 "

R c 1 1/h 41,700 c-d 315,10k "
a 15/16 27,639 d-e 413,7h2 6 DEH

e 1 2k, o1k e=f 483,579 "

Mast Weight 152,47 kips Leg Spacing 8 ft

a 1 1/8 £3,618 a~b 113,111 5 DEH

b 1 1/k 62,755 b=c 2h6, 309 "

B c 1 1/ L, 862 e-d 342,829 "
a 15/16 29,838 d-e 452,968 6 DEH

e 7/8 26,940 e-f 531,134 .

Mast Weight 184,33 kips

Leg Spacing 10 ft
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Table 16 (Continued)

Tower Data For Figure 38

Guy Point Guy Size Maximum Length Maximum Ley Size

Arrangement in. Tension Losad in,

1bs 1bs

8 1 1/8 55,069 a-b 100,169 5 DEH

b 1 1/h 51,382 b-c 204,109 "

C ¢ 1 1/4 Lo, 845 e-d 287,541 "
a 15/16 28,240 due 291,815 & DEH

e 1 26,106 e-f 470,155 "

Mast Weight 147,08 kips Leg Spacing 6 ft

a 11/8 57,074 a=b 103,203 5 DEH

b 1 1/k 55,160 bec 215,787 "

o c 1 1/k Ll 069 c-d 306,054 "
d 1 30,825 d-e 419,065 6 DEH

e 1 1/8 28,725 o=t 503,07L "

Mast Weight 154,22 kips Leg Spacing 8 ft

a 1 1/8 50,148 a-b 106, 342 5 DEE

b 1 1/ 50,068 bec 230,855 "

c e 1 1/ 47,khok c-d 331,727 "
a 1 33,262 dme 457,267 6 DEH

e 1 1/8 31,042 e-T 551,029 "

Mast Weight 186,08 kips

Leg Bpacing 10 ft
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Table 16 (Continued)

Tower Data For Figure 38

Guy Point Ty Size Maximum Tength Maximum Leg SBize
Arvangement in, Tension Load in.
1bs 1lbs '
a 1 1/8 51,232 a-b 9k, 365 5 DEH
b 1 1/L Lo, b1k b-c 193,115 "
D c 1 1/h 42,861 c-d 281, Th1 &
a 1 30,2h3 d-e 306,039 6 DFH
e 1 1/8 28,990 e-T 485,343 "
Mast Weight 148,39 kips Leg Spacing 6 ft
8 1 1/8 52,831 a=b 96,783 5 DEH
b 1 1/h 52,958 P-c 201,823 "
D c 1 1/8 h6,240 c~d 296,260 "
a 1 1/8 33,289 d-e 419,515 6 DEH
e 1 1/8 31,456 e-f 514,275 "
Mast Weight 155.54 kips Leg Spacing & ft
a 1 1/8 sh, L84 a-b 99,284 5 DEH
b 1 1/% 56,626 b-c 21k, 014 "
D ¢ 1 3/8 50,676 c-d 320,757 "
a i 1/8 35,869 A-g 457,226 6 DEH
e 1 1/8 34,008 e-f 562,805 "
Mast Weight 187.40 kips Leg Spacing 10 ft

Loe



Table 16 (Continued)

Tover Data For Figure 38

Guy Point Guy Size Maximum Length Meximum Leg Size
Arrangement in, Tension Load in,
lbsg 1bs
Leg Spacing 6 ft
E The largest pipe in the basic data (6 DEH) was not large enough
to zatisfy leg requirements from e to f,
Leg Spacing 8 ft
E The largest pipe in the basic data (6 DEH) was not large enough
to satisfy leg requiremente from e to f,
Leg Spacing 10 ft
E The largest pipe in the basic data (6 DEH) was not large enough

to satisfy leg requirements from e to f,
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Table 17

Tower Data For Figure 39

Cuy Point Guy Size Maximum Iength Maximum Leg Size
Arrangement in. Tension Load in.
1lbs lbs
a 1 1/8 52,710 a-b 91, 760 5 DEH
b 1 1/h 50,918 b-c 194,937 "
A ¢ 1 1/4 3,208 e-d 265,015 "
a 13/16 21, L6h d-e 343,545 "
e 7/8 18,463 e-f 388,793 "
Mast Weight 131,30 kips Leg Spacing 6 ft
& 1 1/8 54,988 a-b ol, 961 5 DEH
b 1 3/8 55,819 b-c 205,206 "
A c 1 1/k 36,975 c-d 279,587 "
d 7/8 23,450 d-e 363,721 "
e 7/8 20,045 e-f 411,821 "
Mast Veight 138,44 kips Leg Spacing 8 ft
a 1 1/8 57,456 a-b 08,273 5 DEH
b 1 3/8 59,844 ba=c 221,981 "
A e 1 1/ 39, Th6 c-d 306,525 "
d 7/8 25,334 d-e 401,096 "
e 7/8 21,684 e-f 455,955 "
Magt Weight 170,30 kips Leg Spacing 10 ft
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Table 17 (Continued)

Tower Data For Figure 39

Cuy Point Guy Size Maximum Length Maximum Leg Size

Arrangement, in. Tension Load in,

lbs 1bs

a 1 1/8 Lo, 721 a-b 87,561 5 DEH

b 1 /4 47,342 b-c 183,032 "

B e 1 1/h 35,197 c-d 253,376 n
a 7/8 23,740 d-e 344,055 6 DFH

e 15/16 22,3h2 e-f 410,538 "

Mast Weight 115.33 kips Leg Spacing 6 ft

a 1 1/8 51,699 a-b 90, 340 L DEH

b 1 1/k 50,862 b-c 184,978 "

B c 1 1/h 37,925 c-d 253,430 "
d 7/8 25,738 d-e 345,438 5 DEH

e 15/1€ oh,265 e-f ho7,879 "

Mast Weight 119.38 kips Leg Spacing 8 ft

8 1 1/8 53,745 a=b 93,21k 4 DEH

b 1 1/h 54,503 b-c 200,636 "

B c 1 1/4 40,748 c-d 279,352 "
d 15/16 27,990 d-e 383,546 5 DEH

e 1 26,408 e-f 45h,699 "

Mast Weight 151.15 kips

Leg Spacing 10 £t

Otz



Table 17 (Continued)

Tower Data For Figure 39

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in,
1lbs 1bs
a 1 1/8 46,652 a-b 83,253 6 EH
b 1 1/h L1, 546 b-c 166,443 "
C ¢ 1 1/4 36,815 c=d 233,710 "
a 15/16 26,177 d-e 332,595 6 DEH
e 1 25,469 aat 410,935 u
Mast Weight 130.91 kips Leg Spacing 6 £+
a 1 1/8 48,316 asb 85,588 I DERH
b 1 1/k 7,763 b-c 173,785 y
C c 1 1/4 39,664 e-d 245,07k "
a 15/16 28, 364 d-e 350,790 & DEH
e 1 27,663 enf 433,845 "
Mast Weight 136.38 kips Leg Spacing 8 £t
a 1 1/8 50,036 a-b 88, 004 L DEH
b 1 1/ 51,001 bec 188,612 "
¢ e 1 3/8 43,479 ¢=a 271,186 "
a 1 30,832 d-e 390, 781 6 DEH
e 1 1/8 30,284 e-f 18h, 543 "
Mast Weight 168,25 kips Leg Spacing 10 ft

12



Table 17 (Continued)

Tower Data For Figure 3G

Guy Point Guy Size Maximum Length MaxLmum Leg Size
Arrangement in. Tension Load in,
1bs 1bs
a 1 1/8 43,468 a-b 78,785 L TER
b 1 1/ ho,6TL bac 157,597 "
D e 1 3/8 39,252 cmd 229,00l "
d 1 27,787 d-e 337,356 6 DEH
e 1 1/8 28,137 e-f 426,660 "
Mast Weight 131.55 kips leg Spacing 6 £t
2 1 1/8 LL, 795 g-b 80,646 L DEH
b 1 1/k 45,675 b-c 164,577 "
D e 1 3/8 h2,129 ced 240, 784 "
3 1 20,085 dee 357,213 6 DEH
e 1 1/8 30,532 e-f 451,07k "
Mast Weight 138,69 kips Lez Spacing 8 £t
a 1 1/8 46,167 a-b 82,571 L DEH
b 1 1/4 h8, 782 bee 175,877 "
D c 1 3/8 45,276 c-a 261,950 "
§ 1 1/8 32,954 d-e 392,473 6 DEH
e 1 1/8 33,012 e-f 198,052 "
Mast Weight 170,55 kips Leg Spacing 10 £t

cle



Tatle 17 {Continued)

Tower Data For Figure 39

Guy Peint Guy Size Maximum Length Maximum leg Size
Arrangement in. Tension Load in,
1bs 1bs
Leg Spacing 6 £t
E The largest pipe in the basic data (6 DEH) was not large enough
to satisfy leg requirements from e to f.
a 1 1/8 b1, 77k a=b 76,407 4 DEH
b 1 1/h 41,151 b-c 152,831 "
E ¢ 1 3/8 ho,6h2 c-d 230,27k "
a 1 1/8 32,k27 d-e 362,667 6 DEH
e 1 1/h 35,633 e-f 479,255 "
Mast Weight 142,53 kips Leg Spacing 8 £t .
a 1 1/8 Lo, 802 a-b 77,877 L DEH
b 1o1/4 43,811 b-c 162,524 "
E c 1 3/8 45,701 c-d 248,842 "
4 1 1/8 34,929 d-e 395,487 6 DEH
e 1 1/h 38,508 e-T 5ok, Thl "
Mast Weight 174.39 kips leg Spacing 10 £%

€12



Table 18

Tower Data For Figure 40

Cuy Point Guy Size Maximum Length Maximum Leg Size
Arrangement, in, Tension Load in.
1bs 1lbs
a 1 1/8 62,901 a-b 112,613 5 DEH
b 1 L1/4 58,836 bec 237,419 "
A ¢ 1 1/8 36,860 e-d 319,009 "
a 15/16 23,507 d-e 384, 70k "
e 1 1/8 20, 324 e-f 425,372 "
Mast Weight 131.30 kips Leg S8pacing 6 £t
a 1 1/8 65,636 a-b 116, 743 5 DEH
b 1 1/h 63,342 b-c 2hg, 554 "
A e 1 1/L 40,693 c-a 336,962 "
a 1 25,677 d-e hoT,012 "
e 1 1/8 21,8903 e-f khg, 508 "
Mast Weight 138.L44 kips Leg Spacing 8 ft
a 1 1/8 68,465 a-b 121,017 5 DEH
b 1 3/8 69,219 b-c 269,691 "
A ¢ 1 /b 43,735 c-d 367,937 "
a 1 27,636 d-e Lh7,02L & DEE
e 1 1/8 23,520 e-f 502,17k "
Mast Weight 182.21 kips Leg Spacing 10 ft

12



Table 18 {Continued)

Tower Data For Figure 40

Guy Point Guy Slze Maxdmam Iength Maximum leg Size
Arrangement in, Tension Load in,
1bs 1bs
a 1 1/8 59,314 a-b 107,199 5 DEE
b 1 1/ 55,010 b-c 222,825 ;
B ¢ 1 1/ 30,257 c=d 306,028 "
a 1 26,391 d-e 380,264 6 DEH
e 1 1/8 24,196 e-f 438,499 "
Magt Weight 145.33 kips Leg Spacing 6 ft
a 1 1/8 61,687 a=b 110,781 5 DEH
b 1 1/h 59,101 b-c 233,786 "
B ¢ 1 1/h k2,001 c-d 322,185 "
d 1 28,500 d-e 4oL, 607 6 DEH
e 1 1/8 26,127 e-f 462,288 "
Mast Weight 152,47 kips Leg Spacing 3 ft
a 1 1/8 &l 1043 a=b 114,488 5 DEH
b 1 1/k 63,334 b-c 252,579 "
B c 1 1/h 45,433 c-d 352,750 "
a 1 1/8 31,338 d-e 443,574 6 DEH
e 1 /4 28,721 e-T 512,721 "
Mast Weight 184,33 kips Leg Spacing 10 ft

612



Table 18 (Continued)

Tower Data For Figure 40

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in, Tension Load in,
1lbsg 1bs
a 1 1/8 55,634 a-b 101,650 5 DEE
b 1 1/% 52,034 b-c 210,869 "
c c 1 1/h 41,460 cad 298,303 "
a 1 1/8 29,826 d-e 383,146 6 DEH
e 1 1/s 27,027 e-f 151,834 "
Mast Weight 147.08 kips Leg Spacing 6 Tt
a 1 1/8 57,629 a-b 104,658 5 DEE
b 1 /4 55,791 b-o 220,622 "
C e 1 1/h LY, 566 e-d 313,525 "
d 1 1/8 32,155 d-e 403,687 6 DEH
e 1 1/ 30,134 e-f 475,928 "
Mast Weight 15hk,22 kips Leg Spacing 8 ft
a 1 1/8 59,693 a=b 107, 771 5 DEH
b 1 1/k 59,680 b-c 235,616 "
c ¢ 1 1/4 47,982 c-d 339,080 "
d 1 1/8 34,567 d-e 439,640 6 DEH
e 1 1/4 32,kh23 e-f 520,471 "
Mast Weight 186.08 kips Leg Spacing 10 £t

912



Table 18 (Continued)

Tower Data For Figure 40O

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in, Tension Lead in,
1bs 1os
a 1 1/8 51,817 a-b 95,900 5 DEH
b 1 1/ 50,00k b-c 198,269 "
D c 1 1/k 43,483 c-d 289,695 "
d 1 1/8 31,617 d-e 380,522 & DEH
e 1 1/b 30,411 e-f h56, 741 "
Mast Weight 148,39 kips leg Spacing 6 ft
a 1 1/8 53,407 a-b 98,295 5 DEH
b 1 1/s 53,618 b-c 206,901 "
D c 1 1/% 46,840 c-a 304,099 "
d 1 1/8 34,092 d-e Loo, 709 6 DEH
e 11/h 32,846 e-f h81,013 "
Mast Weight 155,54 kips Leg Spacing 8 ft
a 1 1/8 55,051 a-b 100, 772 5 DEH
b 1 1/ 57,265 b-c 221,93k "
D e 1 3/8 51,416 e~d 332,318 "
a 1 1/8 36,655 d-e 440,838 6 DEH
e 1 3/8 36,017 e-f 531,889 "
Mast Weight 187.40 kips Leg Spacing 10 ft

L1z



Table 18 (Continued)

Tower Data For Figure LO

Guy Point Guy Bize Maximum Length Maximum Leg Size
Arrangem=nt in. Tension Load in,
1bs 1bs

Leg Spacing 6 ft

t=

The larsest pipe in the basiec data (6 DEH) was not large enough
to satisfy leg requirements from e to £,

a 1 1/8 4a,T787 a=b 92,844 L DEH
b 1 1/8 h7,115 b=c 186,901 "
E c 1 1/4 b7,7TL c-d 280, 11 "
a 1 1/8 36,591 d-e 361,779 6 DEH
e 1 3/8 38,728 e-f 478,335 "
Mast Weight 1h2,53 kips leg Spacing 8 £t
a 1 1/8 51,043 a-b ok, 73k L DEH
b 1 1/h 51,672 bec 198, 560 "
E c 1 3/8 52,462 c-d 303,330 "
d 1 1/4 Lo,1k2 d-e 417,491 6 DEH
e 1 3/8 41,587 e-f 524,782 "
Mast Weight 174.39 kips Leg Spacing 10 ft

gie



Table 19

Tower Data For Figure 41

Guy Point Guy Size Maximum Length Maximum leg Size
Arrangement in, Tension Load in.
1bs lbs
a 1 1/8 53,130 a=b 92,781 5 DEH
b 1 1/% 51,388 b-c 198,396 "
A e 1 1/4 34,786 c-d 270,327 .
a 15/16 22,372 d-e 335,363 "
e 1 19,472 e-f 375,151 "
Mast Weight 131.30 kips Leg Spacing 6 £t
a 1 1/8 55,400 a-b 95,961 5 DEH
b 1 3/8 56,397 b-¢ 210,381 "
A c 1 1/k 37,446 c-d 287,830 "
d 15/16 2,178 d-e 357,537 3
e 1 1/8 21,585 e-f hoo, k32 .
Mast Weignt 138.44 kips Leg Spacing 8 ft
a 1 1/8 57,748 a=b 99,252 5 DEH
b 1 3/8 60, Lok b-c 227,198 "
A e 1 1/% 40,201 c-d 31k,684 "
a 15/16 26,049 d-e 393,441 "
e 1 1/8 23,192 e-f Lh2,455 u

Mast Weight 170,30 kips

Leg Spacing 10 ft

612



Table 19 (Continued)

Tower Data For Figure 4l

Mast Weight 152.9% kips

Leg Spacing 10 £t

Guy Point Guy Size Maximum Length Maximum leg Size
Arrangement in, Tension Load in.
1lbs lbs
a 1 1/8 50,153 a-b 88,613 5 DEH
b 1 1/4 47,838 b-c 187,698 "
B c 1 1/% 35,696 c-d4 260,666 "
a 15/16 ol , 473 d-e 335,010 "
e 1 1/8 23,706 e-f 385,733 "
Mast Weight 131.30 kips Leg Spacing 6 ft
a 1 1/8 52,123 a-b 91,371 6 EH
b 1 1/bk 51,342 b-c 190,147 "
B c 1 1/h 38,407 c-4 261,871 ;
a 1 26,727 dee 335,90k 5 DEH
e 1 1/8 25,600 e-f 389,572 i
Mast Weight 121.08 kips Leg Spacing 8 ft
8 1 1/8 54,161 a-b ol,226 6 EE
b 1 1/h 54,968 b-c 204,994 "
B ¢ 1 1/4 41,213 ¢-d 286,394 "
a 1 28,777 d-e 370,176 5 DEH
e 1 1/8 27,564 e-f 431249 "

Qcg



Table 19 (Continued)

Tower Data For Figure L1

Guy Point Guy Size Maximum Length Meximum Leg Size

Arrangement in, Tension Load in,

1lbg lbs

a 1 1/8 47,099 a-b 84,339 5 DEH

b 1 1/4 45,066 b-c 175,838 "

c c 1 /4 37,316 c-d 250, 768k I
a 1 26,986 d-e 333,757 & DEH

e 1 1/8 26,041 e-f Lol,275 .

Mast Weight 147.08 kips Leg Spacing 6 ft

a 1 1/8 148,755 a=b 86,656 L DEH

b 1 1/k 48,267 b-c 179,497 "

c ¢ 1 1/4 40,148 e-d 25k4,391 "
d 1 29,157 d-e 337,658 5 DEH

e 1 L/ 29,384 e-f 402,010 "

Mast Weight 120,61 kips Leg Spacing 8 ft

a 1 1/8 50,467 a-b 89,053 L DEH

b 1 1/n 51,580 b-c 192,511, "

C c 1 3/8 Lh,07h cud 277,46k "
a 1 1/8 32,033 d-e 372,198 6 DEH

e 1 /4 31,618 e-f 453,020 "

Mast Weight 168.25 kips

Leg Spacing 10 ft

R



Table 19 (Continued)

Tower Data ¥Yor Figure Ll

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
1bs 1bs
a 1 1/8 43,931 a-b 79,910 6 EH
b 1 1/h% 43,213 b-c 162,253 "
D ¢ 1 3/8 39,886 | 236,879 "
d 1 1/8 29,042 d-e 322,317 6 DEH
e 1 1/b 29,503 e=f 398,536 "
Mast Weight 133.12 kips Leg Spacing 6 ft
a 1 1/8 k5,250 a-b 81,75k L DEH
b 1 /4 46,200 b-¢ 168,715 "
D c 1 3/8 Lo,827 c-d 247,549 "
d 1 1/8 31,317 d-e 338,213 6 DEH
e 1 1/% 31,869 e=f 418,517 "
Magt Weight 138.69 kips Leg Spacing 8 ft
a 1 1/8 46,615 a-b 83,663 L DEH
b 1 1/% 49,202 b-c 179,964 "
D e 1 3/8 45,872 c-d 268,626 "
da 1 1/8 33,673 d-e 370,180 6 DEH
e 1 /% 3,322 e-f 459,887 "

Mast Weight 1T70.55 kips

Leg Spacing 10 ft

cce



Table 19 (Continued)

Tower Data For Figure Ll

Guy Point Guy Size Maximum Length Maximum
Arrangement in. Tension Load
1bs 1bs
Leg Spacing 6 f't
E The largest pipe in the basic data (6 DEH) was not large enough
to satisfy leg requirements from e to f.
a 1 1/8 L2, 2oL6 a-b 77,555
b 1 1/h 41,713 b-c 147,299
E c 1 3/8 43,273 c-d 237,66k
a 1 1/8 33,146 d-e 339,032
e 1 3/8 37,166 e-f 436,588

Mast Weight 1L42.53 kips

Leg Spacing 8 ft

a 1 1/8 43,288
b 1 1i/h LY 357
E c 1 3/8 46,31k
a 1 1/8 35,633
e 1 3/8 40,010

Mast Weight 1T74.39 kips

a=b
b=-0
c-d
d=e
e-T

79,011
166, 502
256,1h5
369,084
476,364

Leg Spacing 10 ©t

———
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Table 20

Tower Data For Figure 42

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in,
1lbs 1bs
a 1 1/8 W7, 743 a=b 80,670 5 DEH
b 1 3/8 48,467 b-c 176,029 "
A c 1 3/8 34,383 e-d 242,790 "
a 7/8 21,546 d-e 307,505 "
e 1 19,333 e-T 347,294 "
Mest Weight 131.30C kips Leg Spacing 6 £t
a 1 1/8 Lo, Thl a=b 83,257 6 EH
b 1 3/8 52,103 b-c 177,210 "
A c 1 3/8 36,890 | 2Ll ,466 "
a 15/16 23,546 d-e 305,12k 5 DEH
e 1 20,885 e-f 347,158 "
Mast Weight 119.58 kips Leg Spacing 8 £t
a 1 1/8 51,815 a=b 85,933 6 EH
b 1 3/8 55,752 b-c 194,019 "
A c 1 3/8 39,486 c-d 269,128 "
d 15/16 25,370 d-e 3h2,495 5 DEH
e 1 1/8 23,025 e-f 391, 509 "
Mest Weight 151.L4 kips Leg Spacing 10 ft

f1ee



Table 20 (Continued)

Tower Data For Figure L2

Guy Point Guy Size Maximuam Length Maximm Leg Size

Arrangement in, Tension Load in,

1bs 1bs

a 1 1/8 45,118 a-b 77,280 6 EH

b 1 1/4 by, o5k b-c 159,873 "

B ¢ 1 1/k 34,038 e-d 221,181 "
a 15/16 23,626 d-e 290,135 5 DEH

e 1 1/8 23,457 e-f 340,858 "

Mast Weight 113.93 kips Leg Spacing 6 ft

a 1 1/8 h6,855 a=b 79,523 L DEH

b 1 3/8 48,368 b-c 167,209 .

B c 1 3/8 37,523 c~d 232,160 "
d 15/16 25,544 d-e 305,259 5 DEH

e 1 1/8 25,332 e-f 358,927 "

Mast Weight 119,28 kips Leg Spacing 8 ft

a 1 1/8 48,652 a-b 81,845 4 DEH

b 1 3/8 51,648 b-c 180, 664 "

B e 1 3/8 Lo, 14 c-d 254,734 "
d 15/16 27,530 d-e 337,596 5 DEH

e 1 1/8 27,277 e-f 398,669 "

Mast Weight 151.15 kips

Leg Spacing 10 ft

¢gc



Table 20 (Continued)

Tower Data For Figure L2

Guy Point Guy Size Maximum Length Maximum leg Size
Arrangement in, Tension Load in.
1bs lbe
a2 1 1/8 Lo, k25 a=b 73,803 L DEH
b 1 1/k 41,372 bec 149, 70k "
C c 1 3/8 36,308 c-d 212,439 "
a 15/16 25,592 d-e 289,053 5 DEH
e 1 1/8 26,296 e-f 348,581 "
Mast Weight 113.46 kips Leg Spacing 6 ft
a 1 1/8 143,885 a-b 75,687 4 DEH
b 1 1/k 4,260 buc 156,353 "
C c 1 3/8 38,9033 c-4 223,046 "
a 1 1 27,94k d-e 305,Lk27 5 DEH
e 1 1/8 28,439 e-f 368,633 n
Mast Weight 130.61 kips Leg Spacing 8 ft
a 1 1/8 45,396 a-b 77,638 L4 DEH
b 1 1/h k7,249 b-c 169,905 "
C c 1 3/8 41,651 e~d 2h7,011 "
a 1 30,101 d-e 340,718 5 DEH
e 1 1/h 31,208 e-f 413,651 "

Mast Weight 152,47 kips

Leg Spacing 10 ft

9ce



Table 20 (Continued)

Tower Data For Figure L2

Guy Point Guy Size Maxcimum Length Maximum Leg Size

Arrangement in, Tension Load in.

1bs 1lbs

a 1 1/8 39,632 a-b 70,199 4 DEH

b 1 1/4 39,545 b-c 142,706 "

D ¢ 1 3/8 37,576 c-d 209,431 "
d 1 27,040 d-e 293,289 & DEH

e 1 1/4 29,039 e-f 369,058 "

Mast Weight 131.55 kips Leg Spacing 6 ft

a 1 1/8 40,795 a-b 71,700 4 DEH

b 1 1/4 42,229 b-c 148,564 "

D ¢ 1 3/8 40,294 c-d 219,436 "
a 1 1/8 29,842 d-e 310,101 6 DEH

e 1 1/k 31,370 e-f 390,405 "

Mast Weight 138.69 kips Leg Spacing 8 ft

a 1 1/8 41,99¢ a-b 73,253 L DEH

b 1 1/b 45,007 b-c 158,707 "

D c 1 3/8 43,109 c-d 238,768 "
d 1 1/8 32,090 d-e 340,323 & DEH

e 1 1/k 33,786 e-f 430,028 "

Mast Weight 170.55 kips

Leg Spacing 10 ft

13z



Table 20 (Continued)

Tower Data For Figure 42

Guy Point Guy Size Maximum Length Maximum Leg Size

Arrangement in. Tension Load in,

1bs 1bs

a 1 1./8 37,257 a-b 67,138 4 DEH

b Lo1/h 35,769 b-c 131,985 N

E e 1 3/8 37,698 c-d 198,176 "
d 1 1/8 29,023 d-e 291,926 6 DEH

e 1 1/4 33,052 e-T 381,818 "

Mast Weight 135.39 kips Leg Spacing 6 ft

a 1 1/8 38,145 a-b 68,283 3% DEE

b 1 1/4 38,055 b-c 135,144 "

E c 1 3/8 40,391 c-d 203,195 "
4 1 1/8 31,293 d~e 300, 854 6 DEH

e 1 1/4 35,753 e-f 395,883 "

Mast Weight 136.06 kips Leg Spacing 8 ft

a 1 1/8 39,064 a~b 69,467 31 DEH

b 1 1/h4 Lo, 4h2 b-c 145,453 "

E e 1 3/8 43,178 c-d 223,788 "
a 1 1/8 33,644 d~e 334,194 6 DEH

e 1 3/8 39,147 e-f L, 484 "

Mast Weilght 167.92 kips

Leg Spacing 10 £t

gdc



Table 21

Tower Data For Figure 43

Guy Point Guy Size Maximum Length Maximum leg SBize
Arrangement in, Tension Load in.
lbs 1bs
a 1 1/8 53,619 a-b 93,970 5 DEH
b 1 1/h 51,932 b-c 203,969 "
A e 1 1/k 35,350 c-d 279,182 "
a 1 23,324 d-e 338,853 "
e 1 1/8 21,712 e-f 377,728 "
Mast Weight 131.30 kips Leg Spacing 6 ft
a 1 1/8 55,879 a-b 97,126 5 DEH
b 1 3/8 57,058 bec 214,67k "
A c 1 1/% 37,999 c-d 294,129 "
a 1 1/8 25,881 d-e 357,97k "
e 1 1/b 23,228 e-~f 398,767 "
Mast Welght 138.44 kips Leg Spacing 8 ft
a 1 1/8 58,217 a-b 100, 394 5 DEH
b 1 3/8 61,048 b-c 231,329 "
A c 1 1/b Lo, 730 ¢-d 320,891 "
d 1 1/8 27,721 d-e 393,059 "
e 1 1/k4 ol , 804 e-f 439,651 "
Mast Weight 170.30 Leg Spacing 10 ft

6ce



Table 21 {Continued)

Tower Data For Figure 43

Guy - Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in,
lbs 1bs

a 1 1/8 50,655 a-b 89,836 5 DEH
b 1 1/ 48,512 b-c 191,769 "

B c 1 1/4 36,271 c-a 267,149 "
a 1 1/8 26,229 d-e 33k, 547 "
e 1 1/h 25,328 et 382,041 i

Mast Weight 131.30 kips Leg Spacing 6 ft

a 1 1/8 52,616 a-b 92,511 6 EH
b 1 1/4 51,898 b-c 194,247 "

B c 1 1/k 38,964 c-d 268,258 "
d 1 1/8 28,182 d-e 334,080 5 DEH
e 1 1/k 27,190 e-f 384,064 "

Mast Welght 121.08 kips Leg Spacing 8 ft

a 1 1/8 54,6U45 a-o 95,404 5 DEH
b 1 1/h 55,507 b-c 217,110 "

B c 1 1/h 41,753 c-d 307,806 "
d 1 1/8 30,207 d-e 388,726 ;
e 1 3/8 28,944 e-f 446,902 "

Mast Welght 170.30 kips

Leg Spacing 10 £t

0tze



Table 21 {Continued)

Tower Data For Figure 43

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
1bs 1lbs
a 1 1/8 h,617 a-b 85,600 5 DEH
b 1 1/4 45,666 b-c 182,061 "
C c 1 /4 37,896 c-d 260,902 "
d 1 1/8 28,475 d~e 335,671 DEH
e 1 3/8 29,064 e-f 400,092 "
Mast Weight 147.08 kips Leg Spacing 6 £t
a 1 1/8 ko, 26k a-b 87,895 DEH
b 1 1/h L48,8L9 b-c 183,898 "
C c 1 1/4 Lo, 709 e-d 261,303 i
d 1 1/8 30,620 d-e 334,436 DEH
e 1 3/8 31,185 e-f 393,946 "
Mast Weight 120.61 kips Leg Spacing 8 ft
a 1 1/8 50,969 a-b 90,272 DEH
b 1 1/4 52,146 bec 196,854 "
C e 1 3/8 Ly, 75k c-a o8k, 657 "
d 1 1/8 32,843 d-e 367,155 DEH
e 1 3/8 33,388 e-f 43k, 652 "
Mast Weight 152.L47 kips leg Spacing 10 ft

%



Table 21 (Continued)

Tower Data For Figure 43

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in, Tensicn Load in.
1bs 1bs
a 1 1/8 Ly, 467 a~b 81,214 5 DEH
b 1 /4 43,836 b-c 170,405 "
D c 1 3/8 40,606 c-d 25k, 347 u
a 1 1/8 29,875 d-e 333,775 6 DEH
e 1 3/8 31,318 e-f 4ok, 548 "
Mast Weight 148.39 kips Leg Spacing & ft
a 1 1/8 45,779 a=b 83,040 4 DER
b 1 1/k 46,805 b-c 173,317 "
D c 1 3/8 43,527 c-d 255,037 "
a 1 1/8 32,13k d-e 333,175 & DEH
e 1 3/8 33,650 e-f 407,341 u
Mast Welght 138.69 kips leg Spacing 8 £t

Leg Spacing 10 ft

D With 1 1/8 inch top guys, no commerciel size of wire rope was avail-
able which would control the bending of the mast within the limit
set without adjusting the length of the guys.

AN



Table 21 (Continued)

Tower Data For Figure 43

Guy Point Guy Size Maximum Length Maxcimum Leg Size
Arrangement in, Tension Load in,
1bs 1bs
Leg Spacing & ft
E With L 1/8 inch top guys, no commercial size of wire rope was avail-
able which would control the bending of the mast within the limit
set without adjusting the length of the guys.
Leg Spacing 8 ft
E With 1 1/8 inch top guys, no commercial size of wire rope was avail-
able which would control the bending of the mast within the limit
set without adjusting the length of the guys.
Leg Spacing 10 it
E With 1 1/8 inch top guys, no commercial size of wire rope was avail-

able which would control the bending of
set without adjusting the length of the

the mast within the limit
guys .
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Table 22

Tower Data For Figure Lk

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in, Tensicn Load in,
1lbs lbs
a 1 1/8 48,152 a-b 81,587 5 DEH
b 1 3/8 49,151 b-c 179,666 "
A c 1 3/8 34,980 c=d 248,531 "
a 1 22,706 d-g 307,493 "
e 1 1/8 20,749 e-f 345,313 "
Mast Weight 131.30 kips Leg Spacing 6 ft
a 1 1/8 50,145 a=b 84,156 6 EH
b 1 3/8 52,661 b-c 182,448 "
A ¢ 1 3/8 37,471 c=d 250,051 "
d 1 2b, 450 d-e 307,666 5 DEH
e L 1/ 23,052 e-f 348,460 "
Mast Weight 119.58 kips Leg Spacing 8 ft
a 1 1/8 52,208 a-b 86,81k 6 EH
b 1 3/8 56,295 b-c 197,586 "
A c 1 3/8 40,051 e-d 27k, Tk "
a 1 26,258 d-e 340,761 5 DEH
e 1 1/k oh,618 e-f 387,353 "
Mast Weight 15L.44 kips Leg Spacing 10 ft
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Table 22 (Continued)

Tower Data For Figure 4L

Guy Point Guy Size Maximum Length Maximum leg Size
Arrangement in, Tension Load in,
1bs 1bs
8 1 1/8 45,539 a-b 78,222 5 DEH
b 1 1/4 44,538 b-c 169,763 "
B c 1 /b 3k,529 c-d 238,890 "
d 1 2h,538 d-e 305,318 "
e 1 1L/ 25,052 a-f 352,812 "
Mast Weight 131.30 kips Leg Spacing 6 £t
a 1 1/8 47,268 a-b 80,449 L DEH
b 1 3/8 48,951 b-c 170,989 "
B e 1 3/8 38,113 c-d 238,227 "
a 1 26,439 d-e 305,320 5 DEH
e 1 1/h 26,897 e-f 352,540 "
Mast Weight 119,38 kips Leg Spacing 8 ft
a 1 1/8 49,058 a=b 82,754 4 DEH
b 1 3/8 52,216 b-c 184,398 "
B e 1 3/8 40,719 c-d 260, 731 o
d 1 1/8 29,151 d-e 33k4,847 5 DEH
e 1 1/h 28,812 e-f 391,767 m
Mast Weight 15L.15 kips Leg Spacing 10 ft
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Table 22 (Continued)

Tower Data For Figure L

Guy Point Guy Size Maximum Length Maximum Leg Size

Arrangement in. Tension Load in.

1lbs 1bs

a 1 1/8 k2,858 a-b Th, 774 4 DEE

b 1 1/4 41,877 b-c 153,465 "

¢ ¢ 1 3/8 36,915 c-d 218,640 "
a 1 1/8 27,278 d-e 286,519 5 DEH

e 1 1/b 27,853 g=f 341,680 "

Mast Weight 113.46 kips Leg Spacing 6 ft

a 1 1/8 4k, 311 a=b 76,643 L DEH

b 1 L/h W, 750 b-c 161,957 "

" e 1 3/8 39,525 c-d 232,584 "
4 1 1/8 29,335 d-e 305,717 5 DEH

e 1 3/8 30,768 e-f 365,227 "

Mast Weight 120.61 kips Legz Spacing 8 ft

a 1 1/8 45,815 a-b 78,578 L4 DEH

b 1 1/k L7,725 b-c 173,691 "

C c 1 3/8 hz,207 c-d 253,285 "
a 1 1/8 31,468 a-e 335,763 5 DEE

e 1 3/8 32,944 e-f 403,280 "

Mast Weight 152.47 kips

leg Spacing 10 ft
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Table 22 (Continued)

Tower Data For Figure Lk

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
lbs Ibs
a 1 1/8 L0,079 a-b 71,203 L DEH
b 1 1/h 40,067 b-c 146, 74O "
D c 1 3/8 38,183 e-d 216,101 "
a 1 1/8 28,462 d-e 289,583 & DEH
e 1 3/8 30,813 e-f 360,357 "
Mast Weight 13L.55 kips Leg Spacing 6 £t
a 1 1/8 41,237 a~b 72,690 L DEH
b 1 1/h L2, 737 b-c 152,555 "
D c 1 3/8 40,886 c-d 226,035 "
a 1 1/8 30,617 d-e 30h4,172 5 DEH
e 1 3/8 33,111 e-f 370,011 "
Mast Weight 121,60 kips Leg Spacing 8 ft
a 1 1/8 Lo, 43k a-b h,229 4 DEH
b 1 1/k 45,501 b-c 162,656 "
D c 1 3/8 43,685 c-d 245,297 "
d 1 1/8 32,851 d-e 333,158 5 DEH
e 1 3/8 35,496 e-f 407,685 "
Mast Weight 153.L46 kips Leg Spacing 10 ft

LEZ



Table 22 (Continued)

Tower Data For Figure Lk

Guy Point Guy Size Maximum Length Maximum Leg Size
Arrangement in. Tension Load in.
1bs 1bs
a 1 1/8 37,718 a-b 68,172 4 DER
b 1 1/h 36,322 b-c 136,207 "
E c 1 3/8 38,318 c-d 205,21k "
a 1 1/8 29,802 d-e 285, 64k 6 DEH
e 1 3/8 34,788 e-f 367,535 "
Mast Weight 135.39 kips Leg Spacing 6 ft
Leg Spacing 8 f%
E With 1 1/8 inch top guys, no commercial size of wire rope was avail-
able which would control the bending of the mast within the limit
set without adjusting the length of the guys.
Leg Spacing 10 ft
B With 1 1/8 inch top guys, no commercial size of wire rope was avail-

able which would control the bending of
set without adjusting the length of the

the mast within the limit

gUYS.
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