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We a~e encountering & substantial number of cases 1n which Figure 8 

distribution wire is used on amall backbone plant and feeder routes 

instead of the appropriate cable (shielded) type of facility. 

Fieure 8 distribution wire is intended for applications ~ere its 

electrical characteristics should not impose transmission problems 

for voice or carrier frequency circuits. The absence or a shield 

causes this facility tc be more susceptible than shielded cables to 

power line noise influence and interference from low frequency radio 

stationa and other external sources of various types. The proper 

functionin8 of voice frequency repeaters may also be Jeopardized by 

facilities of this type because of wide variations in mutual capaci­

tance of the pairs with resultant poor structural return losses. ln 

addition, the higher pair-to-pair capacitance unbalance of Figure 8 

distribution wire may cause increased crosstalk. 

RFA specifications provide for shielded cable with as few as six 

· pairs. This overlapping of cable and distribution wire in the six­

pair size .is deliberate, to allow the availability of a shielded 

facility for the construction of backbone plant and main feeders 

requiring only a few pairs while still permitting voice frequency 

repeater or carrier system operation. 

Figure 8 distribution wire should not be installed as a main feeder 

facility which may contain trunks and/or subscriber loops of the 

voice trequency repeatered or carrier-derived types.· .Installing it 

for backbone plant or on poles occupied Jointly with electric power 

circuits is also inadvioable. Backbone plant ia considered to be 

any {ac 111 ty of six pairs or more which extends more than a mil':· 

In view of the above considerations, we urge you to make certain 

that ·tbe··~futurc use of Figure 8 distribution wire is restricted 
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: 



2 

to the coutruct1on ot abort, lateral. 41atriba1on l.e&c1a aA4 tbat 

the uae ot 1t 1Datead of the •P»J''pr1ate cable (ah1elde4) tne of 
facility be avoided. 

f;/]:1( t..• .... ~... ...... ,-
E. F. RENSHAW 
Ascisttt.nt AdlDiniatrator - Telephone 
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l.J 'rh1o oection provides R~ borrowers, consultins ensineera, contractor• aDd other interested 
parties vith technical infonD&t.ion for use in the duip aDd coneti"UCt.ion ot REA borrowers' 

telephone oyateaa. It. cl1acuaaeo in pr.rticular the technical cona1clerat1ona repr4!.DS the use of 
Figure 8 diotribution yirc. 

1.<' This ocction is revised to: (1) Renect ch .. mges in the comb1Dat1ou ot ahea aDd pupa of 
Figure 8 distribution vire available in accordaDce with RIA Specification PB-28, Multipair 

Figure 8 Diutr1but1on Wire; (2) Introduce an imprQved eu;pport v1re clulp to ellllinate spiral 

aign.tion; (3) Bapbaebe the proper uae of Figure 8 distribution vire; (4) Deacribe inatal.lation 
techniqu~o vbicb ~XJ..>erienc*' indicates are desirable; and (5) Correct the cbarte sbowins tbe tiaal 

unlu~dcd sr.P,a to rcfl~ct the latest interpl'etation ot the llational llectrical Safet,- Code (I!SC). 

l. 3 1'h1a section refers to other REA publica tiona vbich contain 1ni"o~t1on pertinent to the 
~coign and construction of Figure 8 distribution wire plant aa follows: 

UA TE • CM Dectiona 

'•o6 - Attenuation Data 
424 - Desisn of Subscriber Loop Plant 
602 • Clearances 
617 - RAilroad Crossing Specifications 
821 - Multipair Distribution Wire Protectioa 

REA Bpec1t1cat1on PE•27 • Figure 8 One-Pair Distribution Wire 
rur.A Spec1ticatic1n PB-28 • Figure 8 Multipair Diotribution Wire 
REA Fora 511 - Telephone BJ"Stetll Construction Contract ( L&llor and Materials) 
RIA Bulletin 344·2 a "L1at of Materials Acceptable tor Use on Telephone 8J"Ste.& ot 

REA Borro~orers" 

2 • DESCIIIPriOll 

2.1 F1sure 8 d1atr1but1on vire consists ot a. support v1re ancl a. eoa4uctor core laid -pa.rallel 
a.n4 covered vitb a BinsJ.e extrusion of black, low deQeit)' poJ.7etb,-lene. 'l'be aiaale 

extruaion provides a Jacket aver the support vtre and core, an4 to~ a web Jo1n1n& the two • A 
erose-section view of tbe facility 1a shown belav. 

I 
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2.~ 'lb«! sup}ll>rt vire ~~ay be eitber .109 or .1)4 inch Grade 190 steel. 'l'beee an Clue A 

galvanized, extra b1sh strencth oteel v1ree havlq rated breakina struata of 1800 })OUD4e 

and 2£.6o pounda, respect! vel.y. : 

2.3 REA Spcclficat.lons PE-2·1 and PE-28 provide for size an4 pup cOIIblnatlODB u follove: 

No. or Pair! 991!. Support Wire 

1 19 .109" or .134" 

3 22 .109" or .1)4" 

.~ 19 .109" or .1)4" 

6 24 .109" or .1)4" 

6 22 .lt)')" or .l)lt" 

" 19 .109" or .134" 

]. APPLICATION 

3.1 Y!gure e distribution wire is an aerial facility that csn be attached either to poles or 

<"roaoa.nn:;. Rf'lativcly long spans are obtainable (see Tables I-X). The wire 1a 180St 

uul ~·•l>l•· ao a distribution fae111ty. It IIIII.)' be considered for short leads, laterala, branches, 

and u" s 'I>~ lee frequ•·ncy drop from subscriber carrier terminals. It sh<>uld not be 1,1Df:d for 

b!l!'l.bon<' plunt nr to der1 ve IIILin leads. 

j . .! lJiatrlbutlon wire baa a comparatively lov Initial ccat. Therefore it is cften usel'ul tor 

l•roviding indefinite (short duration) oervlce in &peclal situations such u pole line ~KJVen, 

seasonal <)r temporary subscribers, and installations where the fUture service de~~~ands cannot be 

for~ctl!i t. 

3. ~ 'rhe P"lyrthyleue Jadtet hac a higb desree of rcsintance to damage from abrasion, thus 

making th~ use uf distribution vire advantageous where risbt-of-way clearing t:unnot be 

perfunnpd as required for open wire construction. However, prolonsetl exposure to abrasilJn -y 

eventually dlll!IBge distribution wir.e. Proper tree triiiD.ing and clearing will avoid e.braslon art.er 

the d1at.r1but1on vire is installed. At points vhere clearance cannot be obtained, appx·oved 

plastiC" guards should be placetl around the distribution wire. 

J.l• Instribution vlre is preferable to open vire in corrosive atl80spheres. The polyethylene 

.\u.cket protecto the support vire and tbe electrical conductors. It is aleo a satisfactory 

faeiJHy t<• im:tall where Spu.nisb moss is a problem. 

1. •, 'l'h<' tn~nsmission cri t~ I'! a and cons ide ratione for Figure 8 distribution vire are discussed 

Jn hEll TE & <.'M Scr.tionn I10<J and 424. 

j. · .J Ill atribution vire does not have a metallic shield. Tbia 1a an i111port.&nt l.Ut1tat1on • Th•: 

u.bscnce of thls ohlel<l results in the wire having a- greater ausceptibil1t7 to pov~.:r line 

noloe l•·vel than for standard mu.lt1pa1r cable, especis..lly at carrier frequencies. The 11111tual 

enpacltance vnd•·11 wld<'ly vith changes in veather coruUtiono. Therefore, it should be avoided 

e..e a mnin ff•P•I•·r facility or in any application where there is the }l0881b111ty of tbe uae ot 

voice fr<'qU<·ncy rcJ"·at.·ra or eu.rrier equi~nt at a latt•r date. Because of ita econom,y, it should 

be <:on:;idered for telephone ::y:;tem applications where tbe electrical characterlatica do not impose 

transmission lJt·oblema. 

J. '•2 Nola<· ,. lCpt>sur" may nut \w s1gn1 ficant if there is no Joint use with electric distribution 

facilities lnvollll'd, e!lpeeially if the telephonE' construction is separatred several hundred 

r.-et frr,m any power ny" tcm linen along the route. 

3. J3 'l'he saa and t.C'nsion characteristics and the high dielectric strength •ke distribution 

wire a racillty/vhich can be installed for Joint use on electric paver distribution lines. 

1be twlnted pairs make it less susceptible than.open wire to noise induction. 

4. DESIGN AND CONSTkUC"l'lOM COHSIDERA'l'IONS 

4.1 Pol<' 5elcctiun and Transverae Load 

'·•.11 

poles . 
Jlo. of 

When ngure 8 dlst.·ibution wire is subjected to a transverse load as de~ined in the Sixth 

F~ition of National Electrical Safety Code, a transverse load is applied to tbc suvportin& 

For purposes of pole selection this traneverae load is expressed in tenaa of "Equivalent 

. 109 inch Steel Line Wires." 

,,12 Selection of poles for figure 8 distribution vire should be based on the criteria given in 

REA TE & CM Section 6ll, "Design of Pole Linea." '1'he .109 inch vire equivalents sho.m 
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belov tor the t.hne loelt AI dlet:rlcta .W4 be uaed 1a ~Uca vita &enioa 611 for IICIU 

ftl.t:ctiCIII ~c•: 

n.-:. 8 111 
Nrleem·wu 
l/.1(11!J" or .1311• 
3/.109• or .1~• 
6/.lf:l) .. or .13'1" 

2 
2 
2 

2 
2 
2 

.. 
6 
6 

1t.13 'l"be.-e are charta in Bectioa 6U uprcU.Da ..rpu ot •t!!altb •tor ue 1D JOle clau aelecUoa. 

'lhe chart Pro'I141Da a ..a ot atl'!ncth of 1.33 abw14 be__. vbel'! J'1pl'! 8 diatr.t.lNt!oa 

vi..,. 1a 1nvolvo4. 

80'1'1: 9 £.1M! 2 pole wond!• 1.33 1Hfin of !t£"'Yl tor Ill tpprovt4 aiya of nen 
distribution virt• 

lj • 2 Clearances 

Basic clearance! abould be provided in accordance vitb IlEA. ft • CM Section 6o2, "Cl.earaDces• 1 

and ru:A TE • CM Beet! on 611, "Railroad Croaaing Specitisat!cma." ~I')' effort should be 

'mull·· tu l11R1t crouaing spann to 175 feet in the heavy loa4iQ& 41atr1st, 250 feet in tbe •41..­

l<Aullus d1atrict, and )50 feet in tbe l18bt loadins d1atr1ct. It these 11a1ta are exceeded by a 

ron•l sroaaina open, increased clearance• should be provided in acsol'daDce with TB a. CM Sectioa 6o2. 

1,. 3 Vibration 

'•· 31 Ficure 8 distribution wire 1s prone to lov frequency v1Dd vibratioa cceaonl,y referred to 

as "de.ne1Q&." While "dabcirl8" .. Y not be so vtDleat ill ablclded or·lov v1ncl al'!!! at to 

att.nw'l attf'ntton, prolonaed lov amplitude vibration will evat'Ua1.4' cauae opeD cirsuita aD4/or 

8UJ1p<>rt virP failure•. 'lbf!rcfore, REA ree~nda that all. l'i&u!! 8 diatributioa wire be apirall.ed 

appr,xi .. tely one apiral for each 15 feet of span. 

It. 32 Sph-ulling of distribution wire abould be done f111a ewl')' otber JOle by appl.yiDC tbe 

GJ>lrallias torque to the aupport elulp after tbe two mrt.14e bolta bave been properly 

tJv)ll.t-~d, thus k-PiD8 the spirall\J'(!: torque on the .upport wire an4 aot 011 tbe sore. Aa spiral.• 

llug ''I"'NUono procf'ed alorl8 a lead, apirallil'l8 at alternate polea abould be in oppoaite 

ll1Tf'•·t1ono, thereby J'<:wtovJ.ng aDd/or sreatly reducing the toraioa otherviae iiiJIQ!e4 on tboa~ e~ 

which are at the in I.e mediate polea. 'lbe proeed~Jn! to be toll.owed in ap.t.ral.liD& diatribution 

v1rc 1a ohovn in the- attached Figure 1. 

1,, ·i' If d.IUIIJla are not adequately ti!PttE~ncd the tor:sion deieloped in ap1rall.1118 will cause tbe 

OUPJ>I>rt v1Tf' to turn in the ele&p rP.oultil'l8 in the 111sration of tbe apiral.a troll the !Jl&D8 

t. .. vnrd u,,, pole. Dancins of the facility and ~e to it at the poles will be the final reaulta 

c•f inadequate el.alllpiJ18. It is, therefore iiii,POrt&nt tbat only sl,ulpa included on the "List of 

Acceptable Materials" (REA llu.lletin )!Jit-2) be used &lld that they be 111!\all.e4 in accordance vitb 

REA Fona ',;ll. 

l1.t.1 lkae general notes on su,y1n& aDd somers of t'ipre 8 _41atribut1oa virc folli.JV: 

Ttl! Jf0'1'I8 APPLY '1'0 ALL THREE UlADlJIO DISTRICl'S 

a. A lead to beipt ratio of at least 1/l aboul.cl be ued 'llhere poasible. 

b. Where a lead to beiflht ratto of !/.l. ia used vitb tbe ·109" !UpROrt vtre, 

the 2.~ sw ie adequate tor all ~· aDd de&denda. 

e. Where a lead to he18bt ratio of l/1 ia used with the .l.}lj" aypport vtre, 

the 2.2M g~q 1a adequate tor all anaJ.ea up to J2°. (The Ai au¥ 1a 

n\K:eaaary tor de&denda and all &JI8).ea over 350, oa .1311" .upport wire 

faeill tiea. ) 

d. Where a lead to he1pt ratio or !J.g 1a '-ed with the .109" aupport wire,. 

the 2.2M au¥ 1a adequate tor Ul&le• up to .uo. ('l'be 611 sw 1a neceaaary 

tor deadcDda and &nile• over 350.) 

e. Where a lead to height ratio of l/2 ia used witb the ta}lt" eupport v1re, 

tbe ~au¥ 1a adequat~ for ~ea up to 250. {The P7 1a DeCeaaaq 

for 4Hicnda and ansJ.ea over 25 • ) 

- 3 -
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h .42 An existing gu,y and anchor~ have adequate strengUl to support tbe adcU.tlcnal J.oM of 

t'isure 8 distribution vire. 'l'he etreQitb available in tbe exiatins "" ar be ·~ted 

b¥ detem!ning the- tn»e and size of strand &D4 anchor, and then dt!ductiq tbe lcecl l'H111tS,.. tra. 

the existing f'acilitiea. AD¥ loes of atrenstb ill tba 8W1 or IIDCbor c&WJecl b.J conoa!OD llbolal4 alao 

be eonaldered. 
· 

4.43 Additional infoiW.tion on gu,yins distribution wire can be found in UA '1'1 • CM Section 650, 

"GIA,Ys an•\ Anchon on Wire and Cable Linea." 

4. 44 The prop•r t)'Pe support cl.Mipe should be used on all. corners up to 200. Tbese claape are 

claosif1ed in two cateaories: fP to 100 and lOU to 2CP. "' comers between 200 and 6cP 

the support wire nhould be double 4ead•ende4 in aecnJ"danee vi tb 0\&ide Drawinp. WbeD the ~ 

of the comer 1o (j()O or cn~ater, the distribution wire should be dead·eaded ir0111 ll&eh directiCil 

on eeparu.t" thimble¥• nuts. 'l'bene deadendina techniques are illustrated 1n the attached J'isu,res 

H and 'J, ~:~.nd RFA Fora )11. 

4.) Pladng 

1;.51 Fi~r<' !\ •llstr1butlon w1r<' r.honltl be place!l ~:~.long the ground fl'OIIl a aoving reel and tbP.n 

l1 fl.<'<i into pll:l.r,e. Where obstruet ions llllke 1 t ne•:eor.ar¥ to pull tht> d1str1bQt1on vi re f'rolll 

a otatlonary r•·cl stan•l, IJUitable otringing blocks 111Unt be uoed at each pole or obstruction. 

1,. )2 'l'lu· l··ngLh of e. pulling llt'd.ion for Figure 8 distribution viro w!ll depend on span lcqtba, 

t•·rr·a1n 1 ,- .. rnera, un•l other field conditions; liOVev .. r, even on stroipt seetioDII usuall,y 

llut. m<.>re lhan :.;1x spans Ghould be pulled at one ti~~~e. Where comers are encountered, the pulling 

see t.hm <>houl<J be reduc"d I:I.CCtJr<ling}¥. 
· 

4.) 3 'l'"mJ• •rary guys 8.I'W fnlst> dl'!i<lends ohould be used when necessary to prevent subjecting the 

support clompa to lungitudinM.l tcnuions during conotruction. or 110d1f1cations. Tangent or 

corner cl8111pa mWJt never be relied upon to oupport the longitudinal forceo in the support m<:>ssenger. 

'•· )l1 When pulling the d1 <Otr1but1on wire up to eorrect sag, a suitable wire srip should be used 

dlreetly on the insultAte<l oupport vlre. 'l'he grip should be of aw:h design as to give 

proper holding power and yet not da..alase the support vire jacket. i'be Crescent Tool CCJIIPIUl.J lfjrx) 

or IUl equivalent grip is acceptable. A standard line vire srip should not be used because it 

will dnnv•g" the Jnau.lat1un. 

'•. •,·, 1 r t.lu? ln:;•J.lat1•m io damnged in an,y way, 1 t IIIUllt be repaired. Repair~ should be made b¥ 

"l'l'ly1ng Bn ~approved sealing cOIIIpOUnd (item "se", RF.A 8ulletin 344-2) or b¥ cutting r.ut 

th•! •hun~>;:• •I portllln e.nd !;pllr:ing thr~ wire in accordant:" w!th the construction drawings in RF.A 

T-'nnn 511. Wlwth•·1· to seal or sp.11cc depends nn the tlegrec of damage. When ln doubt, the aplicot> 

n.•pui r ch.,uld lie used. 

''· ;6 At <l•·tL·kn•b l t. ls necessary to remove th•~ support wire covering before appl¥ing the 

<letu.lrwl gllpn. This munt be done carefully to av•lld dalaging the support wire or core. 

Cure ohullld bP cxt·:rcl:wd to avoid damag!P...g the 7-inc coating on the support vire. 

h.'/( lu ""m· • .,.;,·a 11 wJ 11 be n••eess11ry to cut uut l:hort lengths of nupport wire at t.Orn.,rs, 

•~>-••·'• ·nd:; 1 Lt·rmlna lo, etc. Wllerc this is duue particular care lllWlt be used to prevent 

plo.cing Lhc eun· under tension. 

l1. ·,a !'dot· 1.•' J n!lttill,.t1on 1 ever·y reel of Figure B distribution wire should be checked t.o 

•kl<.•r'llllne thnt the .la.cket doea not rotate freely around the support wire. 'l'h1B 11111.1 be 

u.,n .. Ly l'lrmly e•·"oJling the facility fl.t the reel-end with the hands placed approximately six 

lndwo "P"rt an• I •. ,,LatJ ng them .1n oppo11ite directions. 1 f t.here is an,y rotation of the Jacket 

around llu· support vir•· whrn r~n::;"nable torque is applie•l, the facility ohould not be installed· 

l, .(, Ter-minating anti ~;pUdng ( kf'fcr to RFA FoT!Il •,u and Specification PC-2). 

4 J>l l::xpoaed eolut cotlet.l tlistr1but1on wire conductor:;, terminals, load coila, aDd splices 18J8t 

b•· •·nclos ... l in upproved enclosures. 'l'he cncloourea are to be .aunted in accordance with 

kt:A Fonn '>11 Con:;truetlon !Jrawings. 

). PllO'fU."'l'lON 

~.1 Protection considera.tiona for Figure 8 distribution vlre are discussed in RIA TE & CM 

!3ect1on B21, "Multi pair ~1stribut1on Wire Protection." 

5.2 1'1.• electriclll continuity of the support wire must be •intained throughout the lead. 

- 4 -
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(~ .1 t'lgure A rtit:tribUtloo 'tire IIUIIt be handled with cue. It aboul.d DOt be tl'Uipled upon, 1'\111 

ovt:'r by vchioles, or pull.ed alona the ground, ovel' feneea, •tal auppert fitt111111, ci'Oaa• 

nnM or ~·ther ltcm.e which .-y abraid it. 

(,. :! nunlis,bt causeo :re.pid <lf:terioratlon or the colored J¥~J..v-thylene on coD4uctors; there tore, 

th<.· conductor tnoulation should not be lett exPOfed to aunl18bt. 

'l'lu: uae ot' t<:ot picks or other teGtine methods that pick pinholes in the conductor inau­

latl•m r.hould br. ~-tvo1ded. 

(,. j Lcuclers should not be plrLced o.ge.inut Figure B distribution wire nor should an atte~~pt be 

ma.•l<: tn u:;c cabl" co.ra on this small nupport wire. .lbi!n maintenance work in the span 1a 

r"•tuirPd, t.hr. distribution vir•· may be r•~pulred by use or a bucket or it. should be 1overed eo it 

<:nn he workt'd on from the ground. This facility is !!21 to be reUed upon to support peraonne1 

ln any mu.nner. 

'··'· Ln •·•·n·to:;lv•· H.tm .. :;IJh•!n·t; UiJe<:iu..l. prcc11ut.ion:; should be t.:IIIPloycd at dcadenda, terminals, 

tJ• •ndin~ joiul..:.; awl oth•.·r pulnto whcr1· th1· Jacket is reaovecl from. the support wire. Special 

··ll.<.·nti"n ohut41d be ,;I v•·n to l''=.'Bt•.•rinc t.ltc incu.l.Btion re1110ved from the support wire. Reseal.ing 

til·· usn• mctu.l fr• •m Ua•· ·~lemento is m·•·•.:onary. 'l'his may be dnnf!! by -proper appl.ication of one or 

lh·· fletl.Hng c"mpound:; •m th~ "t,i:;t of A<'P-"})table Materiale" (lti'A Bull.etin 344-2). REA Form 511 

8lH•WG melhoua of appl i •·ttli•.•n. 

( .1 In must 1notrLilc•·n •Ltl"quatc spano o.nd clearances can be achieved with the .1.09 inch diameter 

oupport wire. 'l'h•·rc &J't· 1 howcvc r, ln:.Jtl•nt:•:s such as joint use of power poles wblch will 

,., 'ttll•·" l..h" npu.n nnti r.111~ charrll'tcr1ut1cs of the .134 inch dimneter Sl,lppl>rt wire. 

( -~· Figure lj •lln'trlbul.ivn wlr£' dcslgm.:d on the basis of fJnat.l unloaded sae data and installed 

on the bllnlo or Llw proper lni tJ ul GH.g tlo.ta will not normally require reoagging after 

:;L11nn l01vUug. 

(. ~ 'l'"n tab.l(':; of in1t1al strlnglng :.;u.gs ancl tensions, and six figurec showing final unloaded 

oug uata f<•r Uw thr~·c r.t•·I1!1 lmullng •ilutrict.s are attached. The data in the tabl.es and 

figurpo Bpply on.ly t .. •lllltribulion wire lllfHtufw·turcd ln accordance with PE-27 and PE-28. 

·r. jl The ltlblPo of 1n1titLl r.ags and tcnulons Hpi~ear as fol.l.ovs: 

Fr.r usc wll.il .]1.1') ~;upport wlrf': 

·raul•· 1 l Pr. - ] 11 Ga. 

'fabJP 11 3 Pr. - :!~an. 

'l'lll> 1 (' Ill 3 Pr. - t'J au. and 6 l'r. - ~2 Ga. 

'l'ut. .l<' IV G l'r. - ;:JI Ga. 
'l'H.l; j '. v G Pr. - 1'.1 Ga. 

'J'nl•l ,. Vl 1 Pr. - l') lia. 

'l'!li>lt- vn j l'J'. - ; ~; J !:U. 

'i'aiJ I,. VUI 3 PI·. - l'J Uu. o.nd 6 Pr. - 2<:! Gu. 

'1'uld•· IX (, I'r. - ;•1, l;u. 

'l'al>.le X G Pr. - .1'1 Go.. 

(. i~ t:urv<:;; giving nnnl WJ..loaded ::JUg~ o.n· lnclull•·d ln t.hc following figurf's: 

- ) -



1 
2 
3 

" 5 
6 

Heavy 
Keavy 
Me41'UIIl 
Mltdiua 
Lipt 
L1sht 

~rt. 
Wire 
3izy 

.109" 

.1311" 

.109" 

.1311" 

.109" 

.1311" 

JIIIIC AaGWie4 lqpf1 n .. 

Ho1'11011W Wind llad1a,l 'lbicU.sa 

Preeaure of Ice 
(l.b! /es. tt • ) ( l9eh) 

8 
8 
8 
8 
l2 
12 

0.5() 
0.50 
0.25 
0.25 
0 
0 

•The Fourth Edition of the National llectrical Safety Code made relatively severe aaa~iona 

concerning transverse l<l&d1ng vltb the result tb&t tbe pol.e stre~hs necesa&rJ' were conald­

er&bly out of line with designs using the fJUie •tel'ials in other fields of e!J$1Deering. Studies 

.. de since its 188\llfonl'e indicated tt.t the viDd preasurea ass\lle4 for transverse loading seldoa occur 

concurrently with the ass\lllled ice conditions and then only in restricted areaa. ':lbe Fifth and Sixth 

t:d1t1ons of the Code reduced tlus assUilled tranov~rsc wind loading. ~refore, constants wer•: added 

to the resultant loading calculBtl'd in accordance with thea(~ editions to INlkc tlr. lc..adJng in the 

Fourth, Fifth and flixth Editions effectively equivalent for round condtu·torr;. 

Figure tl distribution wJre dues not <levelop th•: :;~ 01110unt of loe.ding aG would br• c}(·v~lop:•l 

by a round conductor. 'l'he Sixth Edition or the NESC rcquil'f!s that. n "double constant" IJc 

ndded to the calculated resultant load. Tbis addition represents a subotnntial OV<!r-de3ign fc•r 

r'1gu.re R distribution wire. For sag and tension purpoocs 1 the JIEBC C:011111i ttcc nn Intcrpn:tllt.inn:~ 

ha.a peJ'IIl!tted Figure 8 facilitirs to have loads calculated in accordE.&ncr with the l'uurtb Editlon. 

'J'ranoverse loo.do for pole ~tnmgth are cBlculnted llCcording to the aosumpt.ions in tbe Sixth 

t:dition. 

7.4 The initial stringing tenoion for Figure 8 distribuliun vire depend~ upon the size of the 

supporting wire, the size of the core, the stonn loading district, the max1JIIUIII Gpt:UI length 

and the temperature at the ti.e of tensioning. 'l'ables I thru V show stringing oass 1111d tensions 

for distribution wires supported by a .109 inch oolid galvanil.ed steel wire. Tables V1 thru X 

should b<' referr~d to if the oupport. wire ill.UICt.er is .1)4 inch. 

1. 5 f:&ch table containo 11 diffm·ent t<'nsion for each 100-foot interval of span length. The 

tension to be used lo ohmm below the ong at 11 gl V<·n temperature for the INlx:Um.a span in 

lhc pulling scctlon. For exampir·, assume that a 6 ·p~dr, l<) gauge' distrlbutlon wire having a .1}4 

inch EHZ solid galvanized steel wire is to be used in the medium loading district. 

Table X should be usc•l to detenL\nc the lni tlal oag and tension. In addition, ass\IIIC that 

the temperature during the tensioning operation is 7~° F., and that the BI&n lengths in the 

pu.l.lins sr:ct.ion range from 350 f•·ct to !150 feet. From •rable X, the stringing tf'nsion to be applied 

for thl::; pulling aectlon is 4(,1, p<>Wldo. 

·r .6 'l'hc following f'xamplc is offermi to illust:n.te the Ut;<: of F!go..1res l th.ru G. Ar.sume a 3 pair, 

i'l gaugP- Figure B distribution wi r.e having a .1}4 lnch Elill oupport virc is to be used in the 

Heavy Vllltllng Diotrict. A Jl1-fuot final unloaded groWld clearance is required and the terrain is 

level. What is the 1111\ximum a pan length allowable if' 2')-foot J.>Oles are wed'l Fl'OIIl Figure 4, the 

maxi- opan allowable ia 370 fl•et. 

- G -



SAG TA1U I 

In1t1al str1Dsins Baa aud 'felalioll Data 
For 

l/19/.109 Fipre 8 D1atribut10D Wire 

~"l"eratUN 0, • 

HeBV7 LoediJis -30 0 30 6o' 90 120 

Mediua Loadin& .. 15 15 45 75 105 135 

Light LoediDS 0 30 6o 90 120 150 

Span Length - Feet Sag 1n Inches and (Teuion 1g PoUDda) 

100 2 3 3 4 5 6 

125 4 4 5 6 7 9 
150 5 6 7 8 10 12 
175 7 8 9 u 13 16 
200 9 ll 12 14 17 20 

(36<7) (319) (278) (239) (201) (167) 

225 12 13 15 18 21 25 
250 15 16 19 22 25 .30 
275 18 20 23 26 30 35 
300 ' 21 24 27 31 35 4o 

(356) (319) (282) (248) (217) {189) 

325 25 28 32 36 4o 46 

350 29 32 36 41 46 52 
375 34 31 l&2 IKi 52 58 
4oo 38 42 47 52 58 65 

(351) (319) (287) (258) (231) (207) 

4~* 4~ 48 ~l I 6~ I2 
4 . 49 54 9' 7 79 
475 54 6o 66 73 8o 87 

500 6o 66 73 eo 88 95 

(349) (319) (291) (265) (241) (223) 

525 67 73 8o 87 95 103 

550 73 8o 87 95 to3 lll 

575 8J. 87 95 103 112 120 

600** 88 95 103 U2 l2l. 129 

(345) (319) (294} (272) (252) (236) 

*Max. Spu He:1 Loed111& District (Will develop 75j tenaion) 
HWW. ~ 5j teu1an 1D MBdium Loedtnc D1atn.ct IIDil ~tension in 

Lisht LqedfftS D1atr1ct. 

r 



SAG 'l.AlU II 

Initial 8trina1Ds 8q aud Teua1on Data 
For 

3/22/.109 Figare 8 Distribution Wire 

'.l'!!p;rature Op. 

Hea'VJ' Load1DS -30 0 30 6o 90 120 .. 
Med1ua Loadina -15 15 45 75 105 135 

Light LoadiDS 0 30 6o 90 120 150 

Span Length - Feet Sag 1D Inches aDd (Tension 1D Pouzds) 

100 3 3 4 4 5 7 
125 4 5 6 7 8 10 
150 6 1 8 10 u 14 
175 8 10 12 13 15 18 
200 11 12 14 16 19 22 

(367) (321) (287) (249) (214) (181) 

225 14 16 18 20 23 21 
250 17 19 22 24 28 32 
275 21 23 26 29 33 38 
300 25 21 31 34 39 44 

(362) (321) (293) (261) (231) (204) 

325 29 32 36 40 45 50 

350 34 31 41 46 51 57 

m· ~ 4~ 4~ ~2 ~8 64 
4 5 9 5 71 

(358). (321) (298) (271) (246) (224) 

425 50 55 6o 66 12 79 
450 57 62 67 . 73 80 87 
475 63 69 r(~ 81 88 95 

500 10 76 B2 89 96 1o4 

{353) (321) (3o;:) (280) (259) (240) 

525 78 84 S·• 97 105 113 
550 86 92 ~n 1o6 114. 122. 

575 94 100 1(' j 115 123 132 
600** 102 109 11'( 125 133 142 

(349) (327) (3CxJ) (287) (269) (253) 

*Max. Span Hea'¥7 Loading District (Will clav.-~lop 75~ Tension) 

**Will develop ~ Tension in Medium Loading District and 5,1~ TensiQn in 

Light LoadiQa District. 

\ 



Ill1t1a1 stri.Dgiae Sag and Tension Data 
For 

'3/19/.109 end 6/22/.1.09 Figure 8 Distribution -:.-lire 

!!!rr&tuzoe Op. 

Jle&Yl Lo.tiDG -30 0 30 6o 90 

Mad1\8 to.ISDs -15 15 ~5 75 105 

Li&bt Lo841DC 0 30 6o 90 120 

ce Lellf'!:b - Feet Sag in Inches 8n4 (Tenaion 1n Pounds) 

100 3 4 4 5 6 
125 5 6 7 8 9 
150 1 8 10 11 13 
175 10 12 13 15 17 
200 14 15 17 19 22 

(3•(3) (337) (299) (263) (230) 

22) 17 19 2l 24 27 
250 2l 23 26 29 33 
275 26 28 31 35 39 
300 31 34 37 41 45 

(369) (337) (305) (276) (249) 

325 36 39 43 47 52 
350 42 46 50 54 59 

m· 48 g~ & 62 6* 
.55 70 1 

(363) (337) (311) (287) (266) 

425 62 67 73 78 85 
450 .. ,0 75 81. 87 94 
475 '18 84 90 96 103 

500 87 . 93 99 1o6 113 

(360) (337) (315) (295) (277) 

525 96 102 109 116 123 

550 1o6 112 119 126 134 

575 uG 123 130 137 145 

6oo* 127 134 141 149 157 

(355) (337) (319) {302) (287) 

120 

. 135 

150 

7 
ll 
15 
20 
25 

(199) 

31 
37 
43 
50 

(225) 

57 
65 

li 
(246) 

90 
100 
109 
119 

(262) 

130 
141 
152 
164 

(215) 

..... Spu JitaJ Lolding Diatrict (Will develop 75cj Tension~ 
HW111 develot ~tension in Medium Loadin& District and 5 tension in 

Licbt I_,,.,. District. 



lt~avy I.oadi ns 

~d1um I.oo.diq 

!4gbt l10ndill8 

SACI TtWf IV 

Initial Strtni2Dc Sai aDd TeuiOD Data 
ror 

6/2'4/.109 rtaure 8 Diatribatian ·Vue 

Teeerature ap. 

-30 0 30 60 

-15 15 45 75 

0 30 60 90 

9() 

105 

120 

srm lA.:rvsth - Feet 886 1n Inches t\Dd (Tension in Poupd8) 

.l.f l() 3 4 4 5 5 
I ,r 5 6 6 7 9 

1 8 9 10 12 
.. 9 11 12 14 16 

1'> 1'. 14 1.) 18 20 

( 3()6) (331) (29::~) (256) (221) 

16 17 19 22 25 

'>'' 19 21 2)~ 27 30 
·'I 23 26 29 32 36 
·~no 28 30 34 37 42 

(365) { 331.) (298) (267) (239) 

325 'B )6 39 44 49 

'350 e !~1 46 50 55 

r?Jt 
q;, 47 22 tl 62 
... 54 59 70 

( J()\l) I ":17, \ 
\ JJ•I { 304) (278) (255) 

42) )6 61 G6 .72 78 
It ',;-t.. b\ 68 74 8o 86 

ll7'; ., 76 n·~ 88 95 
i l .. 

5(10 '(9 84 rn 97 1.04 

( 1~~'· ) ( 131) \ ,,,,1~) (287) (268) 

r•t1 
)< ) 

f• . ... .1! I)~ <)? 1o6 lllt 

'j)O \}~· lUC:: 109 1.1.6 1.23' 

575 105 111 1.18 1.26 134 

6oo'* 1llt 1:~1 129 136 1.44 

(3',1) ( 331.) (312) (295) (278) 

x t.18x. 

120 

135 

150 

'7 
11 
1~ 
19 
24 

(1.89) 

29 
35 
41 
47 

(21.4) 

54 
61 
68 
76 

(234) 

84 
?3 

102 
111 

(250} 

121. 
131 
142 
153 

(263) 

:~l'ftD \IC!&yY Lonui.n,·: ni:rtrict (Will develop 75" Tension) 

.. .kvc1op 6(:;/ 'l'l·nsion in ·Medium Loading District and 52j Tension in 

L:~~~ .. t Loaoine Di.-.trict. 

. . 

t' 



SAG '1'ABLB V 

Ini t1aJ. Stringing Baa a114 ~eu1on J».ta 
For 

6/19/.109 Figure 8 Di•tribution Wire 

'fen•:Lerature OJ'. 

Heavy Loading -30 0 30 6o 90 120 

Medi Ulll Loatuna -15 15 ~5 15 105 135 

Light Lo~Un,; 0 30 6o 90 120 150 

Span Length - Feet Sag in Inches and (Tension 1D PouDl•) 

100 5 5 6 7 8 10 
125 8 8 9 11 12 14 
150 ll 12 13 15 17 20 
175 15 16 18 20 23 25 
200 19 21 23 26 29 32 

(379) (346) (313) (282) (254) (228) 

225 24 27 29 32 35 39 
250 30 33 36 39 43 46 
275 37 4o ~3 47 51 51 
300 44 47 51 55 59 6o 

(371) (346) (321) (298) (2'17) (257) 

325 52 55 59 63 68 73 
320il 6o 64 68 

Ai ; 83 
375 69 74 78 93 
4oo 79 84 89 94 99 lo4 

(366) (346) (327) (309) (292) (278) 

1+25 90 95 100 105 lll 116 

h50 101 lo6 Ul . 117 123 128 
475 113 118 124 130 136 141 
500 125 131 137 143 149 155 

(361) (346) (331) (317) (3o4) (293) 

525 139 144 150 151 163 169 
550 153 159 165 1n 178 183 
575 167 173 18o 186 193 199 
600*il 183 189 195 202 209 215 

(358) {346) (334) (323) (313) (3o4) 

*Mp. Spu Hepy Loeding District (Will develop 75~ 'rena ion) 
**Will develop 1- tension in Medium Loading Diatrict and 57j tension in 

Light Loed1QS ~strict. 
i \ I , 



SAG TAN.!! VI 

In1t1a1 3tr1DciDI 5a& and TenaiaD Data 
For · 

1/19/ ,].34 r1pre 8 D1atributiOD Wire 

T!p!rature or. 

Heavy Load1DS -30 0 30 60 90 120 

Medd. um Loadiug -15 15 45 75 105 135 
v 

Light Loadiug 0 30 6o 90 120 150 

Span Length - Feet sy in Inehes and (Tension 111 Pound!) 

100 2 2 3 3 4 5 
125 3 4 4 5 6 8 
150 5 5 6 1 9 11 
175 6 1 8 10 12 15 
~00 8 9 11 13 15 18 

( 542) (482) (416) (358) (298) (243) 

225 10 12 13 16 19 22 
250 13 14 17 19 22 27 
275 16 17 20 23 27 31 
300 19 21 24 27 31 36 

(538) (482) (424) (310) (318) (272) 

325 22 24 28 31 36 4'• c. 

350 25 28 32 36 41 4r( 

375 29 32 36 41 47 5~ 

400 33 31 41 46 52 59 

(535) (482) {430) {382) (338) (299) 

425 31 41 46 52 58 65 
450 42 46 51 57 64 72 
475 4i 52 57 63 71 19 

500 52 57 63 10 11 83 

(529) {482) (436) (394) ( 356) ( 321) 

525 57 63 10 76 84 . 93 
550 63 69 76 83 92 100 

575 69 75 83 90 99 loS 

6oott 75 82 90 98 107 116 

(524) {482) (442) (405) (371) ( 341) 

*Will develop .,... Tension in Heavy IDading District; 53j Teuion in MediUIIl . 

Loadiug District aDd 38j Tension in Light Load iDs District. 

, .. ,< 
I ' 



(. 

Heavy We.diJII 

Mediua wadiftl 

Light Load1D& 

Gpan LepStb - Feet 

100 
125 
150 
175 
200 

225 
250 
275 
300 

325 
350 
375 
400 

425 
450 
475 
500 

525 
550 

tlt;* A 

SAG '1'~!.11! vii 
Ill1t1&1 8tr1Dii"' 8as azJ4 !-ioD Date · 

For 
3/22/.134 Figure 8 Diltr1lnltiOD Wire 

Tseratm or. 
-30 0 30 6o 

-15 15 45 75 

0 30 6o 90 

90 

105 

120 

8aB. in Inches and (~eD81on in Pounds) 

2 3 3 4 c;: 

"" 4 4 5 6 1 
5 6 7 8 10 
7 8 9 12 13 
9 10 12 14 16 

(558) (495) (439) (372) (313) 

12 13 15 17 20 
14 16 18 21 24 
17 19 22 25 29 
21 23 ~ 29 34 

(553) (495) (438) (386) (336) 

24 27 30 34 39 
28 31 35 39 44 
32 36 40 44 50 
37 41 45 50 56 

( 545) (495) (445) (400) ( 357) 

42 46 51 56 62 
47 51 57 62 69 
52 57 63 69 76 
58 63 69 76 83 

(540) (495) (452) (412) (375) 

64 70 76 83 91 
70 76 83 91 99 

At 
84 

~ 182 101 
91 ll5 

( 534) (495) (457) (423) (391) 

tl· 
120 

1.35 

150 

6 
9 

12 
15 
19 

(261) 

24 
28 
33 
39 

(292) 

44 
50 
56 
63 

(319) 

69 
~,6 

84 
91 

( 342) 

99 
10F( 
116 
12h. 

( 362} 

*Max. Spua n.aoq ~ading District (Will develop 75j), 
MW1U devol.9P ,~ Tension in Mediwa Loadin& District and 43~ Tension in 

Licht 1Qe4~ District. 6 

l j 



MG T!Wf VIII 

ID1t1a1 Stri.DciD& hs ID4 TenaiOD Data 
For 

3/19/.134 aD4 6/?2./.134 l'1pre 8 Distribution Wire 

?'mr~t;ure a,. 

Heavy Loe.diq -30 0 30 6o 90 

Med1UIIl Loa.di!~fJ -15 15 45 75 105 

Light Load1Dg 0 30 6o 90 120 

Span Length - Feet Sag in Inches and ( Tenai~ in Psnmd8) 

100 3 3 4 4 5 

125 4 5 6 6 8 
150 6 7 8 9 11 
175 8 9 ll 12 14 
200 11 1~ 14 16 18 

(569) (509) {447) {390) {334) 

225 14 15 17 20 23 
250 17 19 21 24 Z( 

275 20 23 25 28 32 
300 24 27 30 34 36 

(562) (509) (455) (4o6) (360) 

325 28 31 35 39 44 

350 33 36 40 45 50 

375 38 42 46 51 56 
400 43 47 52 57 63 

( 556) (509) (463) (421) (382) 

425 49 54 59 64 70 
45/' 55 6o 65 71 78 
475 62 67 73 79 86 

500 69 74 80 87 94 

(549) (509) (470) (434) (401) 

525 76 82 88 95 102 

~20* 83 ~ 2.2 103 lll 

575 91 105 112 120 

6ooH 100 101 114 125 130 

(543) {509) (476) (445) (417) 

120 

135 

150 

6 
9 
ll 
rr 
21 

t2H3) 

26. 
jl 
3"( 
~~ .j 

( -~18) 

49 
5~ 
62 
70 

(Jl,·() 

,; 

Tf 
8'; 
93 

101 

( 371) 

110 
112 
129 
139 

{391) 

*Mit.x. Spm Heavy Loading District (Will develop 75~ TeDSion) · 

**Will develop·~ Tension 1n Medi'UIIl Load1na District aDd 46j Tension in 

Ligbt LoeA1ns District. 



SAG TABLE IX 

Initial striD&iDg Sag and Tension Data 
For 

6/2~/.13~ Figure 8 Distribution Wire 

. Teaoera.ture 0p. 

llcavy LoadiDs -30 0 30 60 90 120 

Medium wading -15 15 45 75 105 135 

( Light Loading 0 30 60 90 120 150 

Span Length - Feet Sag in Inches and {Tension in Pounds ) 

100 3 3 3 4 5 6 
1'H. '-/ 4 5 5 6 7 9 
1~0 6 6 7 9 10 12 
175 8 9 10 12 13 16 
:!00 10 11 14 15 17 20 

(56<>) {500) {412) (380) (323) (271) 

l')')t 
<-<-) 13 111 16 18 21 25 
~~50 16 1'7 20 22 26 30 
27~ 19 21 24 27 31 35 
300 22 25 28 31 36 42 

( 554) (500) {446) {394) (346) ( 3011) 

32') 26 29 33 36 41 •t 47 
T)O 31 34 38 42 47 53 
375 35 39 43 48 53 59 
400 40 114 49 54 6o 66 

(548) (500) {453) (409) (368) ( 332) 

425 45 "iO 55 60 66 73 
450 51 56 61· 67 73 . 81 
475 57" 62 68 74 81 88 
500 63 69 75 81 89 96 

(543) (500) (459) (422) (387) ( 356) 

525 70 76 82 89 97 105 
~~0* f£ B;l ~ 21 lOt 113 
575 ')l 105 llt 122 
600** 92 9') lo6 114 1~3 131 

(537) ( 'jOO) (465) (433) (403) ( 376) 

*Max. Span Heavy Load1ng District (Will develop 75'fo Tension) 
*"*Will develop 75. Tension 1ft Mediwn Loading District and 57'fo Tension in 

Light Loading District. 



SAG TA.BLE X 

Irdtial StriasiD& Sag and TenaiOD Data 
For 

6/19/.134 Figure 8 Distribution Wire 

Teperatwe 0,. 

II•:IJ. vy Loading -30 0 30 6o 90 120 

M1 ~· i .i um Lo!!dins -15 15 45 75 105 135 

Llt:;ht Loading 0 30 60 90 120 150 

!";pun L<'ngth - Feet Sy in Inches and (•.rensiOD in founds) 

10(' 4 4 5 5 6 8 
1'•'. 6 6 1 8 10 12 
l)\1 8 9 10 12 14 16 
1'(', ll 12 14 16 18 21 
2tH i 15 16 18 20 23' 26 

(578) (522) (467) (414) (363) (319) 

22) 18 20 22 25 28 32 
250 23 25 28 3l 34 38 
27) 27 30 33 31 40 45 
300 33 36 39 43 47 52 

{ :.Ai:J) (522) (476) (434) (394) ( 358) 

325 59 42 46 50 55 60 
3)0 li) 1,9 53 57 62 68 

375 5:~ 56 6o 65 70 76 
400 59 63 68 73 79. 85 

(560) ( 522) (485) (451) (419) (390) 

425 6'{ 71 ·n 82 88 94' 
450 75 80 86 91 97 104 
475 84 89 95 101 107 114 
500 93 99 105 lll 118 125 

(5~3) (522) (492) (464) (438) (414) 

,-,.,,.* 
~c ·~ llt 122 122 1~6 ~~-~ 

))0 120 12~ 133 140 1 7 
'R5 124 131 138 144 152 159 
600** 136 142 149 156 164 172 

(547) (522) (498) {475) (454) (434) 

*Max. S~ llca~1~ District (Will develop 751> Tension) 
1111 Wil1 cvelop Tens on 1n Medium Loading District and 48~ Tension in 
Li£~t J.oo.ding Dietrict. 

\ 
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'· Machine Bolt 

E 

Step 1 - Support and position d:1.etribution wire with cable placing bl.ocke. 
Tenaion the distribution vire in accordance with the sas tabies 
speci.f'ied. 

Step 2 - Fasten a support cle.mp to the support JES&eD8er at the pole. 

Tighten the carriagt: bolts to the manufacturer's specifications • 

....,.._.,__ __ .Appr. length ----·-...-i 
! 

ot spir~s - 15' i 

1 Step 3 - Using a lever, on the_~, spiral distribution wire in the 
oppoaite direction frniivnlch the previous adjacent spiraling 
operation was per:fc:naed. I!' the adjacent spans are unequal, 
use the shorter span tor de termini . .,; the n-er of spire.ls. 

Step 4 - Place the clamp on the machl.ne bolt and tighten nuts to the 
manufacturer's spec:!.fica.ti.ons. 
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FIGURE 7 \ 
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Guard, Plastic, 

Guard, Plastic, 
Split--_, 

Wire, Ground, Insulated, 
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