
OISTRlsunON ENGINIERING REFERENCE MANUAL
06-01-88

ItltPAaaJ av

,. W. A. WYA'M'
O'.TIt'''T'ON .NG.N.....NG

SU..CT

OVERHEAD LINE DESIGN
POLES-STRUCTURES-GUYING

SECTION

4.2.2

WIND LOADING CALCULAnOMS:
EXAMPLE C

De..... ow. of 45' pole required r~

3~. kcmU ACAJl primary, 1 13/0
AAAC I*ItJ'IJ, and. 4" riMr shield.

Prop....v.... 1PU is tOO'.

caJnlate 1D0meat for eaeb eonc:luctor
and tar riser shield. Total all moments.

2S' A.G.

---- 31' A.G.

4" lUIBll
SRIILD -

1-

-------.l...~r_---- ZI' A.G.

__2_-_....._~_--+l1lM- 31' A.G.

+ ~D!!!th]
+ U3? = 5,441.3
+ 2.33? = 10,381.4
+ 2.33? = 2,131.1

+ set~ D!Rtb]

X (3.
X (37'
X (21'

WInd lAId
X •• Poot X

(TABLE A-I)

(11 + 2.33') = 1,413.0

Total ot all moments = 1',433.8 ft.-lb.

1 X ....
2 X .a.
I X .3ft

IUMr ....
Wind Loed X 8 .....t
from AboN
TABLE A-I Or...

4 Ib/tt X 21'

No. of
Conductors

Prom TABLE A-3, the initial alJotNble momMt ot. 45'/3 pole is 23,535 tt.-JbL

C Copyri,ht, 1980 FPL 061616
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4. Columnar (Axial) Loading On Wood Poles

a. General

At corners and deadends, poles are down-guyed to hold conductor
tension. The vertical component of the tension in the guy wire places
an axial compressive force on the pole. The pole is a column, and
exc_tve axial compressive load will cause it to bow. The critical
buckling load hu been reached when bowing starts. At this point, if the
loading is reduced, the pole will straighten out. It loading is increased,
the bowing will increue, and failure by buckling will eventually result
it the loadine is increased enouch.

Where a combination of vertical. transver5e or longitudinal loads may
occur simultaneously, the structure shall be designed to withstand the
simultaneous application of these loads.

b. Lonritudinal Strencth at Deadends

NESC Rule 2S1A2 states that at deadends, the pole must be able to
support the lonritudinal loading multiplied by 2 when installed or 1.33
at replacement without exceedinr the II1t1mate tiber stress. For guyed
poles, this tiber stress is meuured at point ot attachment oC the guy.
PPL practice is to attach guys at or very near the point of application
at conductor tension, so that this requireme:'lt is seldom a problem for
standard guyed deadend poles. Where extreme wind loading conditions
are used, (see NESC Rules 260C and 250C) a mUltiplier ot not less than
I may be used tor poles.

(!. Columnar (Axial) Loading

Guyed pol. must be deaiened as columns resisting the vertical
component ot guy tension, plus any oth.. vertical loads. A iUyed
deadud pole may be considered as a column fixed in place at the
"fiXity- point, defined as 0.33 of the settIne depth below the ground
line. At the top, it is fixed in position in one plane (the longitudinal)
only and tree to bow in either plane. Lateral movement of the pole top
will be resisted by a slIrht increase in conductor tension.

d. Corner or Junction Poles

A corner pole or a junction pole can be considered to have the same
restrictions at the bottom as a deadend pole. At the top, however, it is
fixed in position in each plane.

At a junction pole, the guy would stress the pole in the Same mann~r 8S

at a deadend pole. At a 900 corner, there would be two guys, each
exerting a downward (orce on the pole. However, the direction o( the
wind cannot be perpendicular to both conductors. A wind direction
should be assumed which will give the maximum resultant load. Proper
reduction should be made in loading to account Cor the reduced wind
pressure on the wires reSUlting from the angUlarity oC the application or"
the wind to the wires.

C CollY"tht. 1110 FPL OU..6
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With pole framed per DCS E-11,'II. 1, on concrete pole,
dimension G = 11". With pole
framed per DCS E-11, Fir. 4,
on wood pole, dimension G =21".

4.2.2
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FIG 2. DIMENSIONS USED IN CALCULATING AXIAL LOAD ON POLE
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d

e. Calcwatine Allowable Axial Loadin!

It we UlUme, a an approximation, that the bottom aC the pole is fixed
and that the top is held in place u thoup pinned on a ball joint, Euler's
modified tormula with an end condition factor ot 0.8 may be used.
However, to be more conservative, we used a factor of 1.0 to obtain the
recommended allOWable loadlnes shown in TABLE C. This table may be
modified it new data, specifically appUcable to lUyed distribution poles,
is obtained.

p. 7T 3x E x d
4 • 7(3 1.78 x 108 x ~. S921d4

64 x 1 x SF x (12H)2 64 x 1 x 1 x 144 H2 7

(Euler's Pormula, Southern Yellow Pine, with ettectlve column
le,.th equal to actual column lenrth)

whee P • AlloWable downward torce on the pole, in pounds.

E • Modulus ot elasticity, 1.78 x 106 psi for southern
yellow pine.

H • Distance in teet tram point at guy attachment to
fixity point.

S! • safety Factor. We justify usinr 1.0 on buts that maximum
loadlnr is baed on wind loacli,., an intrequent, short-time
load, and that Euler1s tormula is conservative ror
distribution len,th pol.. In addition, minimum diameters
tor pole clus were URd.

• Diameter, in inches at critical point, (1/3 H teet down
from CUy attachment).

e Copyritftt.'. FPL 06U••
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C. Examples

Example 11. Three phues ot 13/0 AAAC and 1 11/0 AAAC neutral are
to be deaclended on a 40 ft. pole u per Des 1-11, Fil. 4, with neutral
40" below the primary. Anchor lead is equal to attachment height. Is a
clul 5 pole adequate?

Primary: 3 '3/0 0 2810' =r 8810'; Moment =8810 x 32.3 =r 218,103 Ct.-lb.
Neutral: 1 'I/O =r 18.0. Moment =r 1190 x 29.0 =r 54,810 ft.-lb.

Total Moment = 332,913 ft.-lb.

auy Is attached at 31.8'; Horizontal component ot guy tension

TL • 331f~13 =10,489 lb•

.P • TL =r 10,48' lb. vertical torce

TL is the summation ot the moments due to the conductors, all referred
to the point wh.e the down guy is attached.

In this cu., since the IUY is at an anrle of 45 0 to the pole, the axial
load on the pole (the vertical component ot the ruY tension) is equal to
the horizontal component TL.

aetem. to TABLE C, the maximum allow..,le mal loadlnr tor a 40'
clul 5 pole is 15,500 lbs. Theretore, the clul 5 pole is adequate.

For the vector dI.am to be technically correct, the force Pa must be
shown. Fa ,.epr...ts the resistinr torce with which the pole must push
upwlI'd to count.act the downward pull ot the IU)'. Thus, TI" Pa. and
TDG. are in equiUbrium, all actfne at the point ot guy attachment on the
pole.

At this point, we may u well proceed to calculate the guy tension and
select the ruY wire size.

With the 450 guy a'Vle, TOG _ 10489 _ 10489 - 1~ 808 1b
-COSi5° -:nrr - .., .

011"1
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Or, it may be calculated this way: TDG = (10,469)2 + (10469)2 =14,805
lb. (more accurate).

Referrinc to DCS 0-5, Table II, we find that a 9/18" EHS galvanized
guy wire, with allowable de.dud tension ot 20,160 Ibs. will be required.

If the guy is not attached at the optimum 450 angle, the calculation
may be done u tollows: T",

.....-----l

TOG =~ xJRG
2

+ L2

P =~G XJHG
2

+ L2

Where KG is the heirht above ground of the
guy attachment, and L is the ruY lead.

Ravine determined the pole clua and the required luying, it is desirable
to check to be sure that the simultaneous appUcation ot axial loading
(caused by the deadend cuyinr) and tr...v.... wind loading does not
overstr_ Ute pole fibers. The common practice in dol... this is to
consider that the creat.t tibet strell g experienced at the "critical
point" (see Pll. 1), which is dennec:l u foUowl.

If poles were not tapered, axial loads would cause them to bow in the
midc:lle - that is, haltway betw.en the fixity point and the point where
the load is appUed. Fiber stt.. due to bending moments from
transverse loadl... would be uniform up and down the pole. However,
since each pole is tapered, the point ot maximum tiber stress is shitted
upward. Loold... ICain at Fir. 1, the critical point, or point ot createst
tiber SUISI, is I,nerally accepted to be at H/3, meuured down tram

(1) the pole top, when considerlnr wind loac:llng on the pole;
(2) the point ot conductor attachment, when considering wind load

upon conductors;
(3) the point of guy attachment, for axialloac:ls.

Since poinu 1, 2, and 3 are usually only a tew inches apart, it is
sutnciently accurate tor our purposes to assume one point, such as
point 2, trom which to measure to locate the critical point.

ou...
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Havi". done this, it is common practice to add the "per-unit" or
allowable axial loadine and the per-unit or transverse loadine at the

.critical point, and be sure that the sum ot the two "per-units" is not
II'-t.. than 1.0. In other words,

P
P allowlble

+ M ~ 1.0
M allowable

Prom our previous calculations, the axial loadine P In this
example is 10,489 lbs. P allowable trom TABLE C is 15,500 lbs.

To locate the critical point, we can meaure from the primary
attachment height.

Dimension H =40' - 2/3 settl", depth - distance trom primary to pole top
H a 40' - 4.33' - 1.11' • 34.5'
H/3 =34.5/3 or 11.5' (down from a point 1.11' below pole top)

Critical point Is 12.81' below pole top. We can round thil to 12.5'.

In ca1cu1atinc the tr.,.ve,. load due to the pole itself, .e consider
only the part of the polelbove the critical point. Ttle projected area of
thII portion equals the av.1Ip dlamet.. tim. its lenrth. Diameters
can be obtained trom TABLE G.

Projected Ar.. Ap dl + d2 12 5' 8.05" + 1.51" 12 lit, - 7 O. q ft
a 2x12 x.· 2x12 x ..,- .IlIS ••

The tr..vene load due to the pole is 9 u..-per-sq.-tt. x 7.01S sq. ft. =63.58 lb.
Since tllil load Cell be co.ldeI'ed to be concentrated at the center of the area,
the moment Cell be computed a .41 z 11.5 ft. x 83.58 1bL =_.5 ft.-lbs.

The tr..verseload due to the conductors, from TABLE A-I, is 1.421lb./ft.
~mi.. a 250' span U25' halt-span), the uMlVene load is 178.4 lb.
The moment, then, i. 11'.4 lb. x 11.5 flo a 2052 tt.-lbL

Total moment at critical point a 2052 + _.5 • I,U.,.5 ft.-lbs • 21,010 In.-lbs•

= _ p.s.i.

••110•Moment
Section Modulus

11.010
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The final cheek is:

=

p

Pallowlble

10,489
lS,Soo

+ M
Mallowable

+ III ~ 1.0 ?rm

C Copyritft!, 1110 FPL

.6754 + .0173 =.'lIIT ~ 1.0

The combined loading is acceptable.

It is not sua_ted that this involved calculation need be done Cor every
proposed deadend pole. However, it should be done Cor several
commonly seen combinations ot pole, concluctor size and span lengths.
This will rive an understanding ot the process, and a tile oC solutions
which will cover many situations.

Example 12. In Example 1, suppose it wu not possible to get an
adequate lead for a down IUY. O.ien a span IUY and lUyed stub to hold
this de.dend. The stub would be 50 ft. from the deadend.

T",-IO.4.' Ll

TL/TSG • COS (tan -1 8.3/50) =COS 9.4250 = 0.9865

TSO • TL/0.9885 =10,489/0.9885 =10,812 lb.

Axial load on DE pole due to TSG =TSG x Sin 9.4250 = 1,738 lb.

TLfI'OO • COS 45 0 = 0.707; TOO =TL/0.707 = 10,469/0.707 = 14,808 lb.

Axial load on IUY stub = Downward Component TOO - Upward
Component TSG

Axial load on stub =TOO (sin 450
) - 173. = 10,469 - 1738 =8,731 lb.

The axial load on stub is within allowable limits for a 30 ft. class 5 pole
(TABLE C); 7/18 EHS IUY wire will be required for the span guy and
9/18 ERS tor the down IUY.

Solution: Use 30 ft. class 5 stUb, with 1:1 anchor lead, 7/18 EHS guy
wire tor the span guy and 9/16 EHS for down guy. Choose an anchor
from Des 0-4 which will not exceed the allowable tension when holding
14,808 lb. Cheek to see that PIPa + MIMa = 1 Cor the stub. In this
case, we are well on the safe side.

011116
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D. SELECTING POLE HEIGHTS

Where joint use is anticipated, our standard height poles have been 40' on streets
or alleys, 35' in rear e08ments, and 30' tor most guy stubs and service poles.
However, there are many factors and condltiona which may require extra height,
such as vertical-framed primary plus telephone and CATV attachments.

Other factors which should be considered before specifying pole height include
the rollowing: .

1. Will the pole have a primary tap or crOllOver requiring extra height?

2. WIU extra pole height be required to accommodate a transformer
installation, or cable riser?

3. Will additional height be needed to cross a railroad, cana~ telephone
circuit, traffic signal facility, sim or other obstacle?

4. Is It Ukely that a street UCht will be inataUecl on the pole and if so,
what mountinr height wlll be required? The larger mercury vapor and
sodium vapor lights require mounting hetchts in excess ot 30'.

5. To control the conductor elevation in a nying tap, will the pole need to
,be set at a non-standard depth?

6. WW the pole height need to be restricted because the line puses under
a transmiaion line or is near an airport?

7. WIU the pole chosen create a chance in rrade for the conductors oC no
more than 5' In 100'!

8. Will the pole height be adequate to accommodate planned future
tacUities? One phue now-three phue in the future!

9. Is the soU condition unstable so that the pole may have to be set
deeper?

E. POLE PLACEMENT

1. a.idenUal Ar..

a.

C Cottvritht. 1110 FPL

R::ar distribution poles ren..ally should be set 12" to 18" trom the
property Une. 1'hJI will ensure that our facUiUes do not interfere with
present or future surveys. Particular attention should be paid to proper
staking when Unes croa trom one block to another to ensure the Une
remains in the euement.
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b. Por front distribution, easements should be obtained, and poles set one
(oot inside the property. It this is impractical, tront distribution poles
,enerally should be in the road rirht-of-way (1l/W), set with the field
race at the Il/W Un.. Poles should be not lea than one root trom the
street side of the curb wh.... there is a clD"b. See also DCS B-3,
Note 12.

2. Prim., and Secondary Roam

Sidewalk widths vary somewhat, but the five-foot sid.wa!k wi th six-inch
curb is most pr.valent. Th. practic. ot l.avine a 11''' strip between the
sidewalk and the curb has essentially been abandoned. As a consequence,
any new pole Une located on a six-root otrset trom the R/W line is a
candidate tor ruture relocation.

It Is therefor. recomm.nded that an attempt to be made to locate all new
pole Un. on private property with the road face of the pole at the R/W Une.
With vertical conatruction, this wiU eUminate conductor encroachment over
private property. Setback- rep1ations tor buUdfnc will ordinarily eliminate
aDy interterence but euements for the poles will, in all cues, be required.

In area where apartm.nt or other buildS... preclude this location due to
inadequate cl....ances, the propoHd pole Une should b. staked with street
ra. three inches back of a future curb. It the future curb location cannot
be ucertained, assum. a five-foot sidewalk with abutting curb or street
tac. of pole to be 4.15 teet trom the Il/W Une into the street.

3. DOT Requirem.nt

On aU Federal, State and County maintained roads, all new pole Unes should
b. installed at the R/W line, regardlea ot the distance from the through
travel lanes.

061...



CISTRIBUTION ENGINEERING RlflERENCE MANUAL

-t-----

"........ ..,
W W. A. WYATT
O'IT.'IUTt.,.. 1NCI'''.Jl''''

SU&lICT

OVERHEAD LINE OESION
POLES-STRUCTURES-OUYINO

OATS
08-01-88

_All.
24 of 59

SI:CTlO..

4.2.2

P. UNGUYED POLES

1. Limitations

Where illY installation il impractical it may be pouible to install an unr~yed

pole. AU safety ractors and pole strenrth limits discuaed in the Poles
General Section mUit be appUed u well u below lI'ade .et limitations.
(By "upset" we me... the pole lunfnc due to movement of the earth.) Upset
limitations can be calculated in the toUowinc manner:

GRADE

c

G

F
x

o• Setting Depth
E • 0.220
F • G • 0.340

W- CQlb1ned pole top forces
at center of action

R& P - Reactive forces below
grlde at center of action

The n,.e .hoWi the principal tore. aa~ on a pole ..t in compr..ible
soU and lubJected to a horizontal load at • certain dl.tance above the
crour.:i line. The pro..... developed are COIIIlder_ u the ordinates to •
parlbola located such that the pr__e area on one side of the pole bears
the same relation to that on the other side u It do.- to P, th.e beinc the
butt reactions. 8y the principle of moments,

P = wi: and R =P + w.

011...
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Maximum soil pressur. developed are calculated by the formula

p (tons per square foot) = °is°~3aR where

o :I setting depth in feet and d =butt diameter in feet.

tl'om the Fleure: E =0.220 and F =G =0.340

2. Lateral Be.i. Strencth of Soil

The tollowinr discussion UNa values ot soil strencths that are somewhat
cOI'IHI'vative. Theretore, calculations tor pole upset should be limited to
cu.. where poor soU strenrth condltionl exist or where in rood soils, poles
not listed on TABLE A (I.e. transm~ion I'UY stubs) are used unguyed.

Th. lateral b.arinr strqth of various soils cannot be listed precisely and
completely b.c.... soil. do not behave In this manner. Soils that look
shalw may have different values of bearlnr strqths, and soils may
completely chanp characteristics u depth Incre.es. The only sure method
of tlncUnr th.. values is an actual telt of the individual soils, procured
from the depth in qu.tion. ThiI test can be performed by a testing
laboratory.

An approximate value can however be UMd If sufficient satety tactors and
rood jUdrement are appUed. A value ot 1500 pst/ft. of depth can be applied
to m08t cohesive Plorida soils. Generally it the sides of an aurered hole do
not colJapse, the stated value of 1500 psf/ft. can be used tor upset
calculations (this includes no Safety Factor). Some other values of lateral
bearinc strqth to be used as a ruide for estimatine soU strencths are:
rock 4000 patIn. and dry sand 500 pstlt.t. Using these 3 tleur- and
Judlement, 1ft approximate value tor allsolls can be arrived at. Remember
to 1PP1y safety tactors discussed on TABLE A to your calcUlations for pole
strlftlths.

Applyinc the above to an example of an quyed pole:

Example tor soU beari'!l calculations,
id ft. clal 2 poie Sit at S ft. in soil JUdred to be
epproximately 800 lbs. per sq. tt./tt. ot depth in lateral
bearinc strength. A force of 700 lbs. is acting at 33'
above cround level.

Using tables Cor pole circumference d =1.01'

W= 700 lbs; C = 33'; 0 =6'

F = G = .34D = 2.04'; E = .220 = 1.32'

CD Copyritht. 1" FPL 061616
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Y =G + C =35'

P a wi: = 700 88 =7291.87 = 7292

Rap + W a 7992

P ...003R••003 (7112) = 23." =3 ., ton pst
b x a 6x 1.8 '-.:11" •

at 8' of depth thillOil'I value of lateral burinr strength =
6 x 800/2000 =2.4 tons pst

Since the strain on the pole proemc. a load on the soil
that exceeds its ultimate tbJI pole shouldl (1) be lUyed,
(2) have a slue of concrete poured around it, (3) be set at
a creatar than standard depth. The 11\11 size will be
det.-mined by the Ibove method UIinr the dimensions ot
the 11&11 instead of the pole butt. In the example above
very Uttle concrete would be required lince the values of
loed versus capacity ot the IOU are clOR.

UIbIJ the followinc formulas from p • ~~3:

d ••013R
pxb

D ••003R
pXd

The size ot the 11&11 or the incre-.d depth can be calculated.

d ••003R
paD

d ••013R (Tn2) 23." =1.8T ft. ....L1.4 a I 1I -n:r WI

D ·2.iC:-fli •WI .... ft. depth

~1I'.
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GUY Stre....th - See DCS 0-5.

1. Desle Criteria

FPL uses the requirements ot Table 281-5 ot the NESC u their design
criteria tor CUYl- For Grade B conatruction, this requires that we load
deadend guys to only 80w. ot their ultimate strenrth and side or transverse
IUYS to 33.895. The conductor d••dend tensions used to determine guy size
and number are located in DCS D-5. Th.. tensions are the sum o(
conductor strinlinr tension and a 9 pound per square toot wind load on the
conductor, per NUC. For examples of guyinr calculations,' see pages 10,
11, and 13, this section.

2. GUY Material

FPL uses galvanized ruYs in non-salt area and copperweld in salt areas.
The ralvanized CUy is preferred ov.. copperweld, because it is more
economical. However, ,a!vamzed rusts rapidly in salt area and therefore,
copperweld is the FPL standard th.... Some copperweld 1\111 do exist in
non-salt areu, because at one time that wu the only type FPL installed. It
should be noted that it the copper coati.. ot copperweid is nicked, exposing
the underlyinr steel lay., the steel will saC!l"itJce to the copper. The copper
coatinr is left intact but the steel wiD corrode away. This will reduce the
holdine strencth of the CUy even thoUlb mOlt ot the guy wire appears to be
in good shape.

3. Fiberglass GUY Strain Insulators

Guy insulators are used to inereue BIL on wood poles in non-salt spray areas
whenever a IUY is inst&11ed above the neutral tor 13 kV and above.
Insulators need not be installed where arresters are on the pole. Guy strain
insulators are not to be installed in salt are. or on concrete poles, since all
wood pole hardware is bonded to Jl'0Uftd, and concrete pole hardware is
ettectively crounded. Their use would not inereae BIL. Oecuionally, there
is an exception to this rule. When a plvanized .erew anchor or a galvanized
anchor rod i. buried in moist earth saturated with salt or other electrolyte
ne. buried copper or copperweld electrode., excessive corrosion ot the
ralvanized member may occur. When this ~ondition is discovered, installing
a IUY strain insulator will break the path ot galvanic current and reduce
further corrosion.

e CotavritM.'. FPL
0111..
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H. GENERAL INFORMATION-ANCHORS

1. Anchor Types

FPL us. three types ot anchors: the screw anchor, the concrete slue and
the rock anchor. (S.. DCS D-4 tor MckS numbers, strenrth and holdlne
abilities ot th.. anchors.) The screw anchor is preferred over the others,
because it fa the mOllt economical and quick.t to install. Concrete slur
anchors are UHd ill poor IOU conditio.. or where spaoe will not permit screw
anehol'inatallationa. The rock anchor is used where rock conditions make it
impoaible to inatall'. scre. anchor, but are f.vorable for cementing in the
rod ot a roek anchor. .

2. Anchor Rod Identification

The type of an existing anchor can be d.termined by checkh. the anchor
rod. A concrete anchor will have an anchor rod that is 3/4" or 1" in
diameter with • twin eye for attachine JUYI. A..ew anchor rod will be
1-1/4" in diameter with. triple eye. Anchor rod siz. and manufacturer are
also stamped just below the eye ot the rod. The anchor rods mipt, u an
example bear the mll'kinc C-3/4-8 which indicat., Cbance (vendor) -3/4"
rod -8' lone. Screw anchors are marked the same, such u, C-1O-96. This
indlcates, Chance -10" heUx -98" 10"1.

3. CODp!!'Weid Anchor Rods

The 'standard ancbor rodt to be UHd with our concr.te anchors are
ralvanized st.eI (3/4" eSc 1"); however in situationa wh... the anchor must be
installed in brackish w.t.., or tWed ar.. kDown to be COI"roIive, a
copperweld rod should be used. This is nec.-.ry beca.... the ralvanized rod
would rapidly deteriorate in the salt water.

4. Multi-Helix Screw Anchors

Should be UMcI on teeclw size conductor deadenda where poaible and any
other inatanc. whIPe their holdine strefllth is needed.

5. Anchor Locatio,.

u. caution in ancbor placement. Anchorl L" UIua11y mare objeotionable to
the CUItOnI.. thin a pole. StaJ 01... ot drivewa,. aDd wdcwa,.. Try to
anchor alonr t-. ar hecfp Untl. 1'hta wiD hide the down IU1 and also
eliminate yard maintenance problems. PoUow rence Un. in .cr.... also.
CatUemen and horsemen object to anohors and 1'111 in puturll.

0.11..
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6. Euements Por Anchors

An euement should be secwed for each anchor plaoed on private property.
If the hole to place a concrete anebor will encroach on private property,
then either an e..ment or permiuion should be secured betore an attempt
Is made to place the anchor.

T. Retirement And/Or Removal

When an existinr Mchor i. no 10"_ required, it should be either cut ott, or
driven to 12" below finlahed p'acse and covered. When pr_tical, screw
anchors may be removed and re-uHd If In pod condltionl lalvanlzinr should
be intact. It there is a poaiblUty ot tuture excavation, then where possible,
all anchors should be removed.

01161
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TABLE A-1

FPl CONDUCTORS
WIND LOAD IS MEASURED IN LSS/FT OF SPAN

[

WIRE DIA.]

FORCE IN. ~~--lI~~~:~ 9./SQ. FT.
LSS/FT _

WIRE 1+ 0.0. IN FORCE IN
SIZE INCHES LIS. 1FT •

•• COPPER 0.1.20 0.122

.4 COPPER 0.2043 0.1~3

.4 AL.UMINUM 0.2~00 0.lS8

.2 COPPER 0.2920 0.219
_2 AL.UM I NUM - 0.31.0 0.237I. AL. TREE WIRE 0 ••~60 0.492
*2 CU TREE WIRE 0.6322 0.474

1/0 COPPER 0.3680 0.276
*1/0 ALUMINUM 0.3980 0.299

12/0 COPPER 0.4140 0.311

.3/0 AL.UMI NUM O.~O.O 0.377

.4/0 COPPER 0.~2eO 0.392

.4/0 CU TREE WIRE 0.8617 0.646

.343.6 MCM ACAR 0.681t0 0.~13

13~0 COPPER 0 ••790 0.~09

.~68.3 MCM ACAR 0.8790 0.6~9

1568 AL. TREE WIRE 1.2190 0.914

.4/0 CABL.E SEC. 1.3760 1.032

•• DUPLEX W/.4N 0.701t0 0.~28

.6 DUPLEX W/16N 0.4760 0.3~7

14 TRIPLEX 0.7040 0.~28I. TRIPLEX 0.8290 0.622
11/0 TRIPLEX 1.0.~0 0.79.
.3/0 TRIPLEX 1.26eo 0.9~1

.2 QUADRUPLE X 0.9270 0.69~

11/0 QUADRUPLE X 1.1900 0.S93

* 0.0. OSTAINED FROM DIST. STD. F-7A

saCTION

4.2.2

C CoPYritftt. 1110 FPL
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TABLE A-1 (continued)

OATI

os

4.2.2

FORCE IN
LIS/FT

TELEPHONE CABLES
FORCE IN LIS/FT

PIC
CQI'1I"ICN

.. OF MEllENGEA 22-GA 24-GA 20-GA
FlAIRS SIZE SHAA SI<MA SI<TA

2~ ~/l0 0.71 0.64 0.~«9

~o ~/l0 0.84 0.74 0.0.
100 ~/l0 1.03 O.SS 0.0•
200 ~/l0

.
1.32 1.11 0.9~

300 ~/l0 l.~~ 1.2S 1.0S
400 3/8 1.78 1.49 1.23
000 3/S 2.0e 1.72 1.41
900 3/S 2.00 1.00

SELF - SUPPORTING TELEPHONE CABLES
.. OF FORCE IN L.BS/FT
PAIRS

22-GA 24-GA 20-GA
SHAS &HAP SICI'1S SICMP BICTS BICTP

2~ 0.~2 2.78 0.40 0.74 0.40 o ••e
~o 0.04 3.40 0.04 0.«90 0.49 0.74

100 0.S4 1.10 0.S4 1.10 0.61 O.SO
200 0.93 0.7S 0.«99
~oo 0.90 1.10

CATV CABLES

CABLE MESSENGER OIA. IN FORCE IN
NAME SIZE INCHES LBS./FT.

FEEDER 1/4 o.~o o.~.

TRUNK 1/4 O.7~ 0.7~

e. Co..,'.... 1110 'PL



+-----

.'Y('-f,JIIIIIIII..* DISTRIBUTION ENGINIERING REFERENCE MANUAL

~-"aCD .., SU&l&cT

flit) W. A. WYA'M' OVERHEAD LIME DESIGN
OISTIIlIIUTtON INQINUIIlINCI POLES-8T1tUCTURES-GUYlNQ

OATa

ACTION

4.2.2

TABLE A-2 FPl EQ UIPMENT

WIND LOAD ON EQUl~NT IS MEASURED IN LBS.

SIZE FORCE IN LBS.

TRANSFORMERS 10 KVA
1~ KVA
2~ KVA
37 KVA
~O KVA
7~ KVA

100 KVA
lh7 KVA

2'9
2'9.~

33
41
4'9
he
70
BO

FOA 2 PHASE BANK, ADD TX WIND LOADS
FOA 3 PHASE BANK, BaUBLE WIND LOAD OF LARGEST TX

CAPACITORS

SIZE BANK

1200 KVAA SWITCHED
1200 KVAR FIXED

FORCE IN LBS.

112
'9~

REGULATORS
1 PHASE,
POLE ""TD.

RECLOSEAS

RISER
CONDUITS

SIZE FORCE IN L.BS.

76.2 KVA, 100 A 104
167 I<VA, 219 A 1~3

SIZE FORCE IN L.BS.

1 PHASE <OCS C-7) 36
3 PHASE <DCS C-8) 9~

WIND LOAD IS MEASURED IN L.BS PEA FT OF CONDUIT

NOft I NAL FORCE IN LBS/FT
SIZE ABOVE GRADE

2" 1.7
4" 3.2
~" 3.9
h" 4.7

WIND L.OAD IS MEASURED IN L.SS PER FT OF RISER SHIELO

RISER
SHIELDS

e CoPYritht. 1110 FPL

NOMINAL.
SIZE

4"
~I

FORCE IN L.SS/FT
ABOVE GRADE

4
7
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TABLE A-3

NET ALLOWABLE LOADING OF POLES
IN L••-FT AT II'ULCAUI't ~

II'\L~ ~ IS E~ TO
...1..,. ..... CRT DCJlTH/3)

ALLOWA&. I'IOfCNT

IItOLC SET DEPTH FOR ATTAONNT
SID IN EA"1H

••"QAEINITIAL
ACfI\.ACENNT

30/6 ,.~ 7ltoo 110.7
30/' ,.~ 10176 l~.It,.

In 30/3 ,., 1.'87 2,..,..

I 11137..I 3~/~ ••0 1..a4
u

3S/" •• 0 14t8:n nan
I 3S/3 •• 0 1.0..

I
2n••

~ ItOIS .., 131" I 1....
i ItO/lt .., 1711~ I as6"0- AtO/3 .., 21'"0 3..,.,.
! ItO/I ..~ 17'.3 ~...
III

~
It'I3 7.0 23S:n un8
It~/. 7.0 308S 1t~0

Q

I ,o/a 7.0 3301. 1t...3
"11 7.~ 3S.73 ,....,.
.011 8.0 It7'~ 7070.
6S/I I.~ :SOOD 71t.SCt
70/1 •• 0 :sa.1t1t 7.317
?S/I .. ~ SSftI ~a

I-~/t
10.!! tM!I...

~
.... saT aPTM AU..CU"••
SID IN EMTH IOCNT

~ lI'aR ATTACHNNTS

I UIII •• 0 .613

~
.IUG •• 0 2,It.3

i 3SUU4 6.0 3••"-!! AtOll I •• S 1081
AtOIlIG 6.S 2lt661

III CtOIUH 6.S ItSlt19

2 ItSIII 7.0 11.37
III ItSUIG 7.0 27S17
~

I
ItSIUH 7.0 '1••

~OlllH 7.0 S.ltl0
u SSI I IH 7.S .1356

.OIIIH 8.0 ~S.!I2

WIND FO"CE ON POLE SURFACE
HAl .EIN DEDUCTED

OllUI
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THIS AGREEMENT, made this 6th day of November ,
19 90 ,between FLORIDA POWER & LIGHT COMPANY, a corporation
organIzed and doing business under the laws of the State of
Florida, hereinafter called "FPL" and Continental Cablevision of

Jacksonville, Inc. , a
(corporatIon/,,-'l'IIIixxxJCtKxxxJ1MicUdcxx~~'JIfIIia~~
~~) orqanized and doing business under the laws of the State
of Florida , hereinafter called "Licensee."

WITD88BTK

WBBRBaa Licensee proposes to furnish television distribution
service ("Cable Service") in the following areas where
authorization has been qranted by the political jurisdiction having
authority for the areas: (List the political jurisdictions covered
under this Agre..ent and with the signed original of this Agreement
provide a copy of all existing franchises or other authorizations
to furnish CATV service within FPL t S service area. Where the
franchisee has changed from the time of issuance of the franchise,
provide a stat..ent from an officer of Licensee showing how the
franchise or other authorization gives authority for Licensee to
operate in the jurisdiction. The copy for all new franchises and
amena-ents must contain an original certification that it is a true
and correct copy.)

Jacksonville

St. Johns County(unincorporated areas)

McClenny

Lake Butler

Waldo

Hilliard

Callahan

Welaka

Crescent City

Hastings
Glen St. Mary
Baker County(unincorporated areas)
Union County(unincorporated areas)
Pomono Park
Putnam County(unincorporated areas
Nassau CountY(UDincorporated areas

and will need to erect and maintain aerial cables, wires and
associated support hardware throughout the area to be served and
desires to attach such cables, wires and associated support
hardware to Poles of FPL: and

1
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....u. FPL is willinq to permit, to the extent it may
lawfully do so, the attachment of said cables, wires and associated
support hardware to its existinq Poles where, in its jUdgment, such
use will not interfere with its own or other joint Pole users'
service requirements, includinq considerations of economy and
safety:

110., 'l'JDIU70U, in consideration of the mutual covenants,
terms and conditions herein contained, the parties covenant and
aqree as follows:

1. [)9finitions

1.1 Attachment: The physical attachments of the
Licensee's Cable Service system or Non-Cable
Service system to an FPL Pole consistinq of the
cables, wires, and supportinq hardware required to
attach the system to the FPL Pole. All other
equipment and hardware required to operate the
Licensee's system are excluded from this definition
and will not be allowed on FPL Poles, except that
existinq power supplies and associated equipment
may remain on FPL Pole. until such FPL Poles are
replaced or relocated.

1.2 Cable Service: Television distribution service as
defined as Cable Service in 47 U.S.C. §522(5) of
the Cable Act and, for purpose. of this Aqreement
only, non-profit public service which the Licensee
lawfully is required to provide to the qovernment
entity issuinq Licensee's franchise as a condition
of such franchise.

1.3 FPL Pole or Pole: A Pole owned by FPL used for the
distribution of electricity.

1.4 Make-Ready Work: Work that must be performed on an
FPL Pole so that the Pole will accept a cable
attachJllent in compliance with the National Electric
Safety Code and any additional requirement by FPL.

1.S Non-Cable Service: All transmissions of Licensee
which are not included in the definition of Cable
Service.

1.6 Service Area: That area wherein Licensee proposes
to furnish Cable Service, specifically described in
the first "Whereas" clause above.

2


