Rural Electrification Administration Section 690
Telephons Emgineering and Construction Manual Issue 1, Addendum 2
June 1959

Jonrunarom

Purpose: The purpose of this ud.d.ndmu to aml.ennt FRBA 7% & (M-690,
*Joint Use of Foles" and Addendum 1 thereto wita information
required in tie design of serial enbh phnt in Joint. use con-
struction. )

Additions:
l. 8COPE

1.1 This addendum discusses joint use of poles for power circuits and
aerial cable in rurel areas. It is intended to be used in conjunc-
tion with the REA TB & (3-690 to which it is directly related.

2. (RMERAL

2.4 1In addition to construction econcmies the long spens cammonly used
for rural power circuits reduce cable maintenance costs because
less bowing occurs than in short spans and less sheath trouble results
a8 most of this trouble occurs near polu.

2.5 REA bas established s maximum of 60 percent of the rated brea.k.ing
strength of suspension strand as the limit to wvhich the strand
shall be stressed vhen the strand and cable it supports are loaded
with ice and wind in accordance wvith the Netionoal Klesctrical Safety
Code (MESC) storm loading assumptions. These lotuncl are stated in
REA TE & OM-611, "nm.gu of Fole Lines."

Table 1 gives the maximum alloweble average spans for plastic sheath,
plastic insulated cables of various weights per foot lashed to stremd,
in the RESC loading areas based on the ‘percent of rated breaking
strength of the strand. . _

Reprinted 2/65 .
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The use of GM strand is not vr- xomended for Joint use Lo the light's
losding aree wvhere spans are . the ordsr of k50 o 700 feet. This
‘{s because the effect of concrnirated load at mid-span {splicer and

‘toels), the relatively low str ugih of this size nrm aud toe

layge sags required.

The fioal sag or cebls will b: zresater then ite Lnitinl -trmgma
sag dus to stretching of the :trand due to wind and ice. Tue .

differeaces are ignored in urtan or other -hort span constm tiom
but cannot be ignored in’ long .mm because sags mAy VAry as much

‘ag two or more feet between iiLi%ial and final conditions even with

cable weighing less than 1 ib. per foot. It is not.practicablie to
restore cable to its original sag by pulling slack after an:ice
storm e» 18 doms vith opan wiré. ' Consequently, it is necessary o
allov initially for sag increasze dus to stoxms wvhen determining s
ground ‘clearence and when maks:.f Jolnt pols strand attachmant

poiats se the initial sag wvill give the RESC requirsd usmmtmm

from the pover wires m the sy R and st tho poho.

The weights of plastic cable uzad by HBA borrowers in asriéi plan:
along rural roads wimre power linc spans are relatively long will
seldom exceed 1.0 lb. per foct. The data herein e limiwed o
that required for cables not mwuch in excess of 1.0 %, per Poot.
There are many more different -ablies diameters and weighvs por '0O0%
than there are of commonly use: t#lophone lipe wires., Thia makes
it impracticable to furnish exa:t Jdata for all of the cabie sizee
cammonly used in long epan couuiructlion. It 1s practicedle i
group cebl: sizes of appraximu:ialy the sume weight per oot for
the purposes of this addsndur., =ud “hereby 1imi. the pimber o) date
sheets and curves required. .. date 1n this eduendun gre }iagrad
to copper conductor cables lesied to either OB or i1OM uriltiy grade
galvenized stesl strand.



3.

2.8 RmA pover line construction in rural areas uses sags and tensicos
based on "ruling spans.” Expressed as a formula it is: Ruling
Span = Average Span + 2/3 (Max. Span - Average Span). As a
gensral ruls, KEA borrowers' rural power lines make use of one of
four different power conductors. Final unloaded sag curves of these
four kinds of conductors are given in Figures 8 to 16 inclusive.
Final unloaded sag msans the sag after the conductors have been
loaded with wind and ics to the amounts specified by the NESC end
the load is removed. It is necessary that the kiod of power con-
ductors and the ruling span used in the joint lins be known in
designing joint use for telephons cable and that the theoretieal
fioal unloaded sag of the power conductors be used vhen determining
clsarancss between power and communication conductors. In serial
telephone cable construction the sag and tension data are not fur-
nished on the basis of ruling spans but on actual span lengths on
the essumption that the cable is deadended at both ends of the spen;
in other words it is assumed that the poles 40 not lean due to the
load.ing.

2.9 Ca.b.‘l.e suspension strand is placed to definite tensions depending on
strend size and temperature. The tension is practically unifoam
from deadend to deadend in the strand when placed, regexrdlesss of
span length variations. After a cable has been placed and supported
by a strand, the sags wvill vary in spans of different lengths.

2.10 In checking the sag that results in a cable span after a Jjob is
finished, some veriation for each different span length from the
sag curve amount can be expected. The amount of the variation
cannot be exactly forecast. The sag in & short span probably will
be less than shown on the sag curve for a certain average span and
greater for a span longer than the average. The sag would agree
with the seg curve calculated value only in the case of a level
section of line having exactly equal span lengths throughout.

2.11 Cable dancing, also called galloping, may occur where high wvinds pre-
vail. Where there is the possibility of this phenomsnon occurring;
the cables should be spiraled around the strand immediately after
placing, in accordance with instructions provided in RERA TE & CM-635,
"Construction of Aerial Cable Plant." If this is not done there is
the poseibility of the cable dancing sufficiently to cause coatact
between it and the power conductor above it. _

2.12 REA TE & CM-635 should be consulted for construction practices.
2.13 All eapplicable requiremsnts of tuvmc should be complied with.

OTRENGTE REQUIREMENTS

3.4 Longer epans could be provided by using 16M strend than with 6M or
10M but this largs strand is out of proportion in sise to small

-3 -




REA TE & CH-690

cables and costs consideraebly more than 10M strand (about 30-35%).
It is necessary to use 10M strand for small cables in extra long
span construction where &M atrand would be sdequate for short spans.
This is because of the considerable sag that re=sults in very long
spens even with small cables if supported by small size strand.

3.5 Strand and the cable it supports can be equated ir terms of bare
wire for pole strength determination when using FMgures RD-1 to 1€
of Issue 1., RBA TE & CK-690, "Joint Use of Poles." The transverse
load that will be added on power poles by ceble lashed to strand is
given in the following table of equivalents to .109 inch diameter
vire. : , o '

T&bié 2 o
APPROXIMATE EQUIVALENT IN NUMBERS OF 0.109 INCH DIAMETER

RES FOR CABLE LASHED TO 6M OR 10M STRAMD - -
FOR USE IN COMPUTING TRANSVERSE LOADS ON POLES

-——-—T-%Of Wires - -
. Bto ing District

Diameter, Cable Only Hoavy edim —_Lagnt
0.5 inch . 2 2 8
0.75 2 b 12
1.0 2 N 1k
1.25 b ok 16
1.5 i Lo 18
1.75 4 "6 20
2.0 ok 6 22 -
2.25 i 6 -2k
2.5 L 6 28

Note. Diameters stated are for cable only; that is, strand diameter
is not included. However, the data given in numbers of bare
wires is based on the cable diameter plus the strand diameter.
For example, a cable 0.5 inch in dismeter lashed to a éM or
10M strand when storm loaded equates approximately to 2 bare
0.109 inch diameter wires when thess are storm loaded, in the
heavy storm loading district. S LA

i CLFARANCE AND SEPARATION REQUIREMENTS

4.4 Where cable is attached to power poles that also support open wire
telephone crossarms, the cable should be attached to the poles under
the lowest crossarm to minimize the possibility of open wires swing-
ing against the cable strand which is grounded. The final unloaded
sag of cable and strand, especially in long span comstruction, gen-
erally is greater than the maintenance sag for open vwires in the
same spans. :

-4 -

Tnis page was reissued to incorporate revised Table 2, formerly Addendum No. U4
_to the Telephone Engineering and Construction Manual, Section 690.
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4.6

b.7

WA T8 & O%-690

mmmcrmummm‘mnmvumtme

relating to the locatiem of cal cahle runs OB polss, such as
for underground m dsnu!phmmh terminals and
losding coils. , .

Secondaries on paver m usually sre bd. the peutrel wire and
@merally are or un that t-hq inatalled vith the same
sag as the neutral wire. m is asmumad to be
attached to poles 3 fest M lﬂw m wire. %The data sheets
provided herein are Nm these foms. ' ’

REA TE & CM-690 inmahaltahl‘!mmudmu the
requirements for vertical separations of cireuits st the supports
and in spans. lricm quud thase rmum- are:

b.T2 mnm muc&l ow;tion at the supports between telephone



4.8

'.09

k.10

REA 7% & (-690

circuits ang power conducturs of less tuan 8700 volts between
couductars is 40 inches. This includes separatiom from power
transforuers .

L.72 Minimum vertice) separation at the suyp«irits between telephoue
circui ts ani power conductors of more ilwn &700 volte between
coaductors is 6 Laches. '

4.73 Minimum vertical separation iu é;nhu 'betmnv..eluphone cir-
cuits and power conductors of lseés thav 8700 volts batwesn
conductors is 30 inches.

h.7T¢ Minteum vertical ueparnt.ion iu spans between uelepbone cir-
cuits and power conductors of more then 8700 volts between

conductors 1s & luches.

k.75 Other requiraments are tust {1) telepmme clrcult attachnents
on poles sball be adjusted sc vhat =t SC°F and no wind, ao
secondury (0-750 volis) shall nang «:iov & straight line of
sight between telajpticws circult a‘i.i.as.mw te o adjacent pcles,
and (2) uo power conductor >f mora tisa (50 volis shall be
lower than 30 inches above thie lire of sight. This applies
even though & neutral 18 below thwe power conductors. The
neutral in this cese is covered iy peragraphs 4.71 and 4.73
above.

The nnl.nun purliuibla @ound clearance or power wires along roads
in rural arvas under NESC rules umlhiulﬂfutmic,butthil
may be reduced to 15 feei basic where the ground under the line never
will be traveled except Ly pedestrians.

Cammuni cation conductore {including cables) require lh foot basic
ground clearaiice in the same rural areas but wmay be 13 feet basic

if not overbanging traveled portions of the road or 8 feet basic
where the ground under the line will aesver be traveled except by
pedestrians. Data herein covers basic ground clearances of 8, 10,

12 and 14 feet for telephone cable wnd assumes lb foot minimum power
vire ground «jiearanca. , _

m TR & ON-635 ifucludes strand striioging tension and sag data at
, 60° and 100°F for 6M, 10M and 16M st;ands. Figure 1 herewith
¢1v_u strend stringing sags at 60° for 63 and 10M strand.

In{tial sag curves at 60°F and final sag curves at 120°F for cables
wveighing .25 to 1.0 pounds per foot with &M and 10M strands are
given 1in Figures 2 0 7, inclusive, for the heavy, msdium and light
loading areas. The 120°F seg curves are given because this gives
the greatest sags that are likely to occur in hot weather.
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5.

5.3 VUhere two oy worw cables sre attached to & gowsr pols thay shall be

on the sawme side of cvhe pole to comply with ERESC cl!.ttng w
requl remeies

5.4 Cables preferably ske)l be sttached o Uhe swm vide of the pole as
the power wutrel tire. : S

6.3 The requizwmsubs of W& 1 & SM-8i% . “{able “arcuit Protection”
should be cumplinmd Wika. o bwrief, cvhese rvyulrvwwmencis are that
cables sheaths o shieidyw ve nonded o ibe MW of the power cystem
via the support strend and & wertical pole grouod vwire (1) at the
beglaning and end of thus §o1ni use svctios; (2) at one mile inter-
vals (1f the esctionm 18 .wee ~idn -5 sdlas in length); esd (3) on
every e¢lectric supply pois tikv cexries & werticyl pols ground wire
to vhich 18 connsctsd transformsrs; capacitors, or other types of
power equipment that drew losd cuwrrest undey nogmal coniitions. In
addition to the ebowe grounding tisis the cebls sbeath or shield
sbould e slactrically scanveted %o the cartywi office ground.

IEDUCTIVE COORDINATION

7.4 REBA TR & ON-45¢, "Foductiwe Coordrmmtiou ~ ‘lalsphons Circuit Noise
Dus to Inductica trom Kiectxic Fower Liues,” sbould be consulted
particularly as to the relative merits of cable cau joint poles with
power circuits vesrsus oub].eonupohnmutwmtm
from the power line.

BCOBOMIC COuIS IDERATY Qi

8.5 Where Kose thaw Lue Jolee vex wile require yeplscemsnt or pole inserte
to permit joint ums for cable, the project is doudtful economically.
Cost otudiss shoiid bo mede in any svent as outlined in NIA TR &
O-2C% , “Brapiwvas: o of BE Sree Cowmwge msm," and BGA 7B & ON-218,
"Plant Aunusl Cost Date for System Desigu.”

SAPETY COMBRIRRA o

9.6 Telephove linuswa should BoL WK Ln POWEE WPKCe ubon commmiceticn
space on joint uss poles. Verticai pols gsound wires om electric
suWply poles that are intarcoomectss to Gransformsrs or capscitar
banks should bte combected divectly vy the power system neutral.

The transfoarwsv o capacitar benks should alsc have direct connec-
tions to the puixa eywtes asutral. At such locsations visual inspec-
tion from thw growid sbould bs made velfare cliimbing, to ascertain
that the vertical pols ground vire 13 act connected to the
sputzal. If it 13 mot dascted . wols # should be reported to

Sl e



9.7

9.8

9.9

9.10

9.11

9.12

RBA TE & (65690

th.pmrcmuﬂth.vireohouhbonguﬂaducuruud )
The pole should not be touched or climbed by telephone linemes
until the condition has been corrected by the power compeny. =

When suspension strand is installed it bas much less sag than after
oable is placed oo it. Powr vires have ' consmnnbls sag in long
span rural construction. Cquuently, it may be necessary to
attach the suspension strand tempora-ily at a point below its final
attachment point to prevonrt contact wlth pour vinu above it on
the same poles until cable is placed on the strand. The temporary
location should keep the strand at mid-aspan below the lowest power
wire attached to the pnies above the strand. ‘The. u-portry means
of attachment can be by driving isg bolts into the poles or by
pPlacing other suitable support nardwire at proper height to give

the temporary clearance. Washers can be placed on the bolts and
the strand can be placed on the boiie between the washers and poles.
The sirand then can be sccured to %he poles with .109 inch steel
line wire to hold it-teupararily until after the cable 1s supported
by the strand. The strand and cable then can be raised to the
throughbolts and the strand attacacd by three bolt cabl.e clamps in

‘tbe standard manner.

The curvea of saga for strand only and for strand with cable in
place can he used to determine the temporary location of the
strand on the poles. For exampie, a 6M strand when installed
will have about 2.5 feet of sag 1o & 300 foot span at 60°F. A
cable weighing .5 pounds per foot on this strand will increese the
sag to nearly 5 feei. Therefore in this case the strand should be
placed 2.5 feet below 1ts final location, assuming that this point
is to bring ths cable at mid-spgn to a point 30 1nches below the
lowest pole attached power wire.

Safety considerations dictate that cables be lashed in joint use
construction fram the ground rather than by 8 man rid:l.ng tbe
strand to hundl.e the lashing machine.

Strand should be grounded at all times during installation and
permanently bonded to the neutral pauar wire tmediutely aﬁ.er
striuging. ;

In long spans intermediate poles between power poles to support the
cable but not the power wires create an electrical hnu'd and should
be avoided.

Telephone linemen may make bonding commsctions to vertical pole
ground wires in communication space om joint use poles. If no
vertical pole ground wire exists on & pole on which a grounding
bond is required, sufficient bonding wire to reach and connect the
MGN shall be left coiled and taped two feet above the cable.
Attachment cf this wire in electric supply space on the pole and

- ',..




A 1B & (33650

and commsction to ths I must be done Ly power company linamsn.
10. DEIEBOEATION (F PR NOFL.OSONDS IBQUINED IN EXISTING POMER POIE LINES
10.52 Beference should be mads to the NEA TR & (M-690 paregrephs under
this keadiag. In thi¢ aldendun the vertical separation data are

given in FD Figures 66 to 98 inclusive for ceble placing.

10.53 The following examplse ars provided for use in determiming the
practicability of joint use foxr ocabls:

Bxemple No. k:

Conditions:

Cable #isze 25 pr., 22 ga. plastic sheath
and insulstiom.

Loeding Distrxict Heavy

Cable Ground Clsarance 8 feet

Averegs 8pan length 300 feet

Ground | Level

Powver Pols Height 30 feet

Pole Class Class 6

Becondaries Sove ,

Powver Wires b-T/1 ACBR

Pover Wire Configurstion 8ingls Plase, 2 Wire

Voltage T200 volts

Proposed Suspension Strend 6

Ruling S8pan Length 326 fest

Solution:

Btep 1. Cadble Weight =« .209 1b. per foot. MIhr it to be .25
1b. pexr foot.

Step 2. Mhlmmtm|2§m.22p.e§bhmuuodon
G strend Sor averege spens up to 325 feet in heavy loading.

-8 -



REA 18 & C4-690

8tep 3. Power neutral wirc poj.nt of attachment ubove cround on 30
ft. pole is 21 feet.

Step 4. Power wire final sag in a 300 ft. apan where ruling span
is 326 feet 18 3.5 feet (Figure 8).

Step 5. Initial sag of .25 1b. per foot cable on GM strand, 300
ft. span, heavy loading, is 3.5 feet (Figure 2).

Btep 6. Final sag of .25 1lb. per foot cable on 6M. strand, 300 ft.
span, beavy loading is 6.0 feet (Figure 2).

Btep 7. Because the initial sag of the cable will be equal to the
final sag of the power wire (3.5 ft.) the cable cen be
attached 3.5 feet below the power vire point of attach-
ment. This point ie 21 minus 3 S which ie 17.5% feet
above ground.

Btep B. With the cable sttached 17.5 ft;’gboveAgrauna and Tinal
cable sag of 6.0 fi., the ground clesarsnce ai mid-span
on level ground would be 11.5 feet. - .

8tep 9. The attacament of thé cable can be 3.5 ‘feet below the
point of power neutral attachment per Step 6 above.
The cable equates to approximately 4 open wires per
paragraph 3.5. Tne 4-7/1 ACSR power wire diameter is
.257 inches (approximately .250 in.).  Reference to REA
TE & CM-690, RD Figure .No. 2 for "2 power conductors"
and "4 communication conductors" can be carried safely
in 300 ft. spans by a Class 6 pole in heavy loading.

Example No. 5:

Conditions:

Cable Bige | 75 pr., 22 ga. plastic sheath

SRS - u:d pmuc insulation.

Loading Area  Mediwm

Cable Ground Clearance 8. feet

Average Span Length 350 feet

Ground ‘level

Pover Fole Height =~ . .. 35 foot

Pole Class  Class T




REA T8 & CM-690

Secondaries Hone

Pover Conductors | | k-"(/l. ACSR

Power Configuretion ' 8ingle Phase, 2-wviie
Voltage | " T200 voive o
Proposed Strand ‘ bM o

Ruling Span length 425 feet

Solution

Step 1. Cable Weight = .50k lb. per foot. Consider it to be .5
1b. per foot. ‘ : T

Step 2. Teble 1 shows that 75 pr., 22 gauge {.5 1b) cable on &M
strand can be used for lmsuge spans ur to kOO feet in
msdium loading.

Step 3. Power neutral wire point o; attachme: .t a.bcvo gound on
35 ft. poles 1s 25.5 rfeet.

Step 4. Power wire final sag at 350 feet where rul:l.ng lpan u 425
feet 13 3. O feet (Pigure l?)

Step 5. Initial sag of 5 1b. per ft. cable on 6M strand, 350 ft.
span, medium losding 1s 6.0 feet (Figure 3).

Btep 6. Final sag of .5 1b. per ft. cable on 6M strand, 350 ft.
epan, medium loading is 7.75 feet (Figure 3)

Step 7. The calle must be attached to the pole at leut 3 5 feet
low tLe neutral wire. Because the initial cable sag
(6 feet) is ater than the ®?inel sag of the neutral
wire (3 feet) the cable will not violate the 2.5 foot
required separation at mid-span. The cable attachment
point will be 25. 5 leas 3.5 which is 22 feet above
ground. Loy

Step 8. The cable final sag of 7.75 feet meens 1ts final ground
clearance will be 22 minus 7.75 whi~h is 1k.25 feet at
mid-span. This fulfills the 8 ft. deasiicd ground -
clearance requiremsnt. i

Step 9. The point of attachment of the cable will be at 22 ft. above

ground vhich is 3.5 feet below the neutral wire attachment
point (call it 4 feet). The cable equates to 6 open wvires

- 10 -



KEA TB & OM-690

perMBSinthuuulauuma. The b-7/1
- ACSR power vire dismeter is .257 in. (epproximately .250
in. ). Reference to Section 690, FD Figure No. 7 for "2
pover conductors” and "6 telsphone cond " shows that
a class T pole will safely carry the combined load in 350

ft. spans in the medium loading area.

11. STAKING QF JOIN? USE LD

11.6 Reference should be made to the REA TB & (3-690 paragraphs under
this heading. In this addendum ths staking tab].u are given in RD
Pigures 99 to 118 inclusive.
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Figure 3
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