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TE&CM  Tel ecommuni cati ons Engi neering and Construction Manual

DEFINITIONS

Anchor: A device that serves as a reliable support to hold an
object firmy in place. The termanchor is nornmally associated
wi th cone, plate, screw, or concrete anchors, but the terns snub,
deadman and anchor | og are usually associated with pole stubs or
| ogs set or buried in the ground to serve as tenporary anchors.
The latter are often used at pull and tension sites.

Anchor Guy: The buried elenent of a guy assenbly that provides
hol'ding strength or resistance to guy wire pull.

Ground Clearance: The m ninum separation between cables and the
ground.
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Guy: A tension nenber having one end secured to a fixed object
ang the other end attached to a pole or other structural part
that it supports.

Heavy Loading District: Horizontal wi nd pressure, at a right
angle to the Iine, of 4 pounds per square foot (190 Pascal s) upon
the projected area of the cylindrical surfaces of all supported
wi res (including suspension strand and cabl es) when coated with a
radi al thickness of 0.50 in. (12.5 mm of ice at a tenperature of
0°F (-20°0C).

Lashed Aerial Cable: Cable that is attached to the separate
suspension strand by lashing wire to support the cable.

Light Loading District: Horizontal wi nd pressure, at a right
angle to the Iirne, of 9 pounds per square foot (430 Pascals) upon
the projected area of the cylindrical surfaces of all supported
wi res (including suspension strand and cables) at a tenperature
of 30°F (-1°C).

Loan Design: A conprehensive engi neering plan for the project
used to support a |loan application to RUS.

Medium Loading District: Horizontal wind pressure, at a right
angle to the Iine, of 4 pounds per square foot (190 Pascal s) upon
the projected area of the cylindrical surfaces of all supported
wi res (including suspension strand and cabl es) when coated with a
radi al thickness of 0.25 in. (6.5 nm of ice at a tenperature of
15°F (-10°C).

Pole: A colum of wood supporting overhead cabl es usually by
means of brackets.

Pole Line: A series of poles arranged to support cabl es above
the surface of the ground: and the structures and cabl es
supported thereon.

Push Brace: A supporting nmenber, usually of tinber, placed
between a pole or other structural part of a line and the ground
or a fixed object.

RUS Accepted (Material and Equipment): Material and equi pnent
whi ch RUS has revi ewed and determ ned that:

a. Final assenbly is conducted within the United States,
Mexi co, or Canada, or any of their respective territories and the
cost of United States, Mexican, or Canadi an, manufactured
conponents, in any conbination, is nore than 50 percent of the
total cost of all conponents utilized in the material or
equi pnent, and
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b. The material or equipnent conplies with pertinent RUS or
i ndustry standards and field experience has denonstrated that the
mat erial or equipnment is suitable for use on systens of RUS
t el ecommuni cati ons borrowers.

RUS Technically Accepted (Material and Equipment): Material and
equi pmrent whi ch RUS has reviewed and determ ned that:

a. Final assenbly is not conducted within the United
States, Mexico, or Canada, or any of their territories, or the
cost of conponents within the material or equi pnent which are
manuf actured within the United States, Mexico, or Canada, or any
of their territories, cost 50 percent or less than the total cost
of all components utilized in the material or equipnment, and

b. The material or equipnent conplies with pertinent RUS or
i ndustry standards and field experience has denonstrated that the
mat erial or equipnment is suitable for use on systens of RUS
t el ecommuni cati ons borrowers.

Sag: The distance neasured vertically froma cable to the
straight line joining its two points of support. Unless
otherwi se stated in the NESC, the sag referred to is the sag at
the m dpoint of the span.

Self-Supporting Aerial Fiber Optic Cable: A cable consisting of
one or nore buftered optical fibers factory assenbled with a
messenger that supports the cable.

Span Length: The horizontal distance between two adj acent
supporting points of a cable.

Suspension Strand: A stranded group of wires supported above the
ground at 1 ntervals by poles or other structures and enployed to
furnish within these intervals frequent points of support for

cabl es.
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1. GENERAL

1.1 This bulletin discusses in particular the design of aerial
pl ant using filled copper cables and filled fiber optic cables.
The information and recomendations in this bulletin are

advi sory.

1.2 Aerial plant refers to tel ecomruni cati on copper cables and
fiber optic cables that are attached to utility poles at varying
span | engths by | ashing cables to separate suspension strands.
Filled fiber optic cables may al so be attached to utility poles
usi ng cabl es containing an integrated suspension strand. Filled
fiber optic aerial cables containing integrated suspension
strands are referred to as a self-supporting fiber optic cables.

1.3 Additional information for the use in the design of aerial
plant facilities can be found in follow ng RUS docunents:

a. TE&CM Section 116, Plant Engineering and Record System
b. TE&CM Section 204, Tel ephone System Desi gn;

c. TE&CM Section 210, Tel ephone System Design - Sizing
Criteri a;

d. TE&CM Section 218, Plant Annual Cost Data for System
Desi gn Pur poses;

e. TE&CM Section 219, Present Wrth of Annual Charge
Studi es for System Design;

f. TE&CM Section 424, Design Guideline for
Tel ecommuni cati ons Subscri ber Loop Pl ant;

g. TE&CM Section 628, Plastic Insulated Cable Plant Layout;
h. TE&CM Section 635, Construction of Aerial Plant;

i. TE&CM Section 650, Guy and Anchors on Wre and Cabl e
Li nes;

J]. RUS Bulletin 345-153, Specifications and Draw ngs for
Construction of Pole Lines, Aerial Cables and Wres
(RUS Form 515f);

k. RUS Bulletin 344-3, "Buy Anmerican"” Requirement, as
anended by the NAFTA;

. RUS Bulletin 1728F-700, RUS Specification for Wod
Pol es, Stubs and Anchor Logs;

m RUS Bulletin 1751F- 626, Staking of Aerial Plant;
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n. RUS Bulletin 1751F-670, Cutside Plant Corrosion
Consi derati ons;

0. RUS Bulletin 1751F-801, Electrical Protection
Fundament al s;

p. RUS Bulletin 1751F-815, Electrical Protection of Qutside
Pl ant ;

g. RUS Bulletin 1751H 601, Lightwave Fundanental s, Systens,
and Application;

r. RUS Bulletin 1753F-401(PC2), RUS Standard for Splicing
Copper and Fi ber Optic Cables (codified under
7 CFR Part 1755.200);

s. 7 CFR Part 1751, Subpart B, State Tel ecommuni cati ons
Moder ni zati on Pl an; and

t. 7 CFR Part 1753.6, Standards, Specifications, and
Ceneral Requirenents.

2. DESIGN CONSIDERATIONS

2.1 Aerial plant construction should be the nethod of
construction when the initial construction cost is |ower than the
initial construction cost of buried plant construction and when

t he annual cost of the aerial plant facilities are | ower than the
annual cost of buried plant facilities. Aerial plant
construction should al so be the nethod of construction when rock
conditions are encountered that economcally restrict the use of
di rect buried plant.

2.2 Aerial plant construction involving the use of joint
occupancy utility poles should only be considered when required
by local, State, or Federal ordinances or regulations. When
joint occupancy of aerial electric and tel econmunications cabl es
is considered, the design and construction of the joint occupancy
facilities should performed in accordance with the | atest
editions of the NEC, NESC, |ocal or State regul ations, or Federal
regul ations. Wen the local, State, or Federal regulations are
nore stringent than the NEC or NESC codes, the nore stringent
requi renents shoul d be observed.

2.3 For outside plant aerial facilities using copper cables,
circuit requirenents should be thoroughly evaluated to provide
sufficient margin in the sizing of both aerial distribution and
feeder cables. The sizing of the copper cables should be based
on the recomendations listed in RUS TE&CM Section 210, Tel ephone
System Design - Sizing Criteria. The assigning of cable pairs
shoul d be based on the recommendations listed in RUS TE&CM
Section 628, Plastic Insulated Cable Plant Layout.
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2.4 For outside plant aerial facilities using fiber optic
cables, circuit requirenents should be thoroughly evaluated to
provide sufficient margin in the sizing of the cables. The
sizing of the fiber optic cables should be based on the fiber
pair requirenments of the approved LD plus the nunber of fiber
pairs needed for future grow h.

2.5 Serving additional subscribers not anticipated at the tine
of construction may becone a problemin aerial plant design.
Therefore thorough planning is of utnost inportance. Long range
subscri ber estimates by grade of service should be nmade prior to
the preparation of the LD. The estimate should take into account
t he upgradi ng of existing services and the addition of new
subscri bers.

2.6 For copper aerial plant, the design should provide for the
opti mum use of fine gauge cable (22 and 24 gauge conductors).
Care should be exercised in the design to ensure that

transm ssion requirenents are net and that high lightning areas
are consi dered.

2.7 For copper aerial plant, the choice of the proper gauge
conductors shoul d depend on the transm ssion and signaling

requi renents. Care should be exercised in selecting the cables
since initial cost differentials between the various cabl e types,
si zes, and conductor gauges can be appreci able. Were econom c
costs consistent with the State Tel econmuni cati ons Moder ni zati on
Plan (7 CFR Part 1751, Subpart B) indicate the use of digital
carrier and other types of electronic equi pnent over physical
circuits, the electronic equipnment should be installed.

2.8. For optical fiber aerial plant, the design should provide
for the use of either dispersion-unshifted single node fibers
(operates at both the 1310 and 1550 nanoneter w ndows) or

di spersion-shifted single node fibers (operates at the 1550
nanoneter wi ndow). The choice as to which single node fiber to
use shoul d depend on the optical systemis length and the
transm ssi on and signaling requirenents.

2.9 For lightwave systens, the design should be prepared in
accordance wth the recommendations listed in RUS Bulletin
1751H 601, Lightwave Fundanental s, Systens, and Application.

3. ECONOMIC CONSIDERATIONS

3.1 The decision to construct the project area using aerial
plant facilities should be based on an econom c anal ysis using
the recommendati ons referenced in RUS TE&CM Sections 218, Pl ant
Annual Cost Data for System Design Purposes and 219, Present
Worth of Annual Charge Studies for System Design



Bulletin 1751F-630
Page 9

3.2 |If the economc analysis indicates that the project area
shoul d be constructed using aerial plant facilities, a decision
shoul d then be made regardi ng the design of the project area
using either an all copper design or a conbination copper/fiber
desi gn.

3.3 Selection of either the all copper design or the conbination
copper/fiber design should be based on a |ong-term econom c pl an,
good engi neering judgenent, and the individual State

Tel ecommuni cati ons Mderni zation Plan (7 CFR Part 1751,

Subpart B). The initial and annual cost data should be used as
econom ¢ gui delines to supplenent and support the engineering

j udgenent and decision. The objective is to choose the nost
suitable el enents of the new plant facilities. |In general, the
design with the | owest annual cost should be selected. However,
ot her considerations such as reliability and quality of service,
connecting conpany arrangenents, flexibility for neeting
potential new market opportunities, or other effects on system
operation may outwei gh annual cost consi derations.

3.4 Local characteristics of the project area should be known
bef ore conparative cost studies are commenced. It should al so be
determned if special types of equipnment or cable are required so
that the added expense can be eval uat ed.

4. CONSTRUCTION MATERIALS

4.1 For all aerial plant construction projects financed with RUS
| oan funds, RUS regulation 7 CFR Part 1753.6 requires that only
RUS accepted material s be used.

4.2 RUS technically accepted, nondonestic manufactured
materials, may al so be used on aerial plant construction
projects. Before technically accepted materials can be used on
aerial plant construction projects, permssion is required from
the RUS borrower. 1In addition, borrower's are required to ensure
that the cost of the technically accepted materials conply with
RUS Bul l etin 344-3, "Buy Anerican" Requirenent, as anmended by
NAFTA.

4.3 RUS Bulletin 1728F- 700, RUS Specification for Wod Pol es,
Stubs and Anchor Logs, lists the requirements for wood pol es that
shoul d be used by RUS borrowers in aerial plant construction.

5. POLE LINE DESIGN

5.1 Pole lines for aerial plant construction should be designed
based on the pole's class and I ength. The class of pole selected
shoul d be determ ned by the pole's strength and transverse | oad
requi renents. The length of the pole should be determ ned by
ground cl earances, sags. etc.
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5.2 Pole lines for the majority of aerial plant construction
performed by RUS borrowers shoul d be designed for Gade C
construction which is defined in Section 24, G ades of
Construction, of the latest edition of the NESC

5.3 Pole lines for aerial plant construction involving the
crossing of railroads, |imted-access highways, and other speci al
situations should be designed for Gade B construction which is
defined in Section 24 of the latest edition of the NESC

5.4 To assist RUS borrowers in the design of the pole line for
aerial plant construction, Figure 1 provides information on the
nunber of poles per mle versus the span |ength.

6. POLE CLASS SELECTION

6.1 Gade C construction of the NESC specifies specific overl oad
capacity factors of poles use in aerial plant construction. To
ensure that poles have adequate strength to support aerial plant
construction, poles should be designed to neet the overl oad
capacity factors specified in NESC Rule 261 for G ade C
construction.

6.2 Poles are divided into nine classes based on their rated
breaki ng | oads. The classes are nunbered 1 through 10, with
class 8 being omtted. The rated breaking | oads are applied
transversely 24 in. (60.9 cm) fromthe top of the pole. Table 1
lists the transverse breaking | oads for each pole class:

TABLE 1
Transver se Breaki ng Loads
Pol e d ass Pounds- For ce ( Newt ons)
1 4500 (20, 017)
2 3700 (16, 458)
3 3000 (13, 345)
4 2400 (10, 676)
5 1900 (8,452)
6 1500 (6,672)
7 1200 (5, 338)
9 740 (3,292
10 370 (1, 646)

The values in the table for a given pole class are the sanme for
all species of pole tinber. For classes 1 to 7, the strength of
any class is approximately 25 percent greater than the next
weaker cl ass.
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6.3 The pole class selected is assuned to have the required
strength to support the vertical |oads. Vertical |oads to which
pol es are subjected to are as foll ows:

a. Weight of the suspension strand,
b. Wight of the cable; and

c. The increase in weight when the suspension strand and
cable are coated with ice.

6.4 Poles are also subjected to a transverse |oad. The
transverse load is the | oad applied when the wi nd pressure occurs
at aright angle to the direction of the pole line. Transverse

| oadi ng on pol es should be cal cul ated using the storm | oadi ng
assunptions for the three loading districts established in
Section 25, Loading for G ades B, C, and D, of the latest edition
of the NESC.

6.5 In addition to the transverse wi nd pressure | oad on the
suspension strand and cable, the pole itself and attachnents
shoul d al so withstand the transverse wind pressure load. This
additional load will vary due to differences in dinensions and
length in any given pole class and type of attachnents nade on
the pole. RUS has adopted as an approximation for this purpose
50 pounds-force (222 newtons) in the heavy and nmedi um st orm

| oading districts and 75 pounds-force (334 newtons) in the |ight
stormloading district, applied 24 in. (60.9 cm fromthe pole

t op.

6.6 The pole class for lashed filled copper and fiber optic
cabl e shoul d be sel ected based on the cal cul ated transverse w nd
| oadi ng using the storm | oadi ng assunptions for the three | oading
districts established in Section 25 of the |atest edition of the
NESC and the average span | ength.

6.7 The pole class for self-supporting filled fiber optic cable
shoul d be sel ected based on the cal cul ated transverse w nd

| oadi ng using the storm | oadi ng assunptions for the three | oading
districts established in Section 25 of the |atest edition of the
NESC and the average span | ength.

6.8 Pol es used as push braces should be of the same class as the
pol es they brace.

6.9 Poles used as stubs for overhead and anchor guys shoul d be
of the sane class as the poles to which they are associ at ed.
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7. SUSPENSION STRAND SELECTION

7.1 Suspension strands are available in utilities and extra high
strength grades. Both the utilities and extra high strength
grades conme in 6M 10M and 16M sizes. The suspension strand
size for cable in RUS borrowers' systens usually wll be either
6M or 10M strand. The rated breaking strength (m ni mum breaki ng
strength) of the 6M and 10M strands are 6,000 pounds-force
(26,689 newtons) and 11,500 pounds-force (51, 154 newtons),
respectively. Aerial cable plant design is based on not
exceedi ng 60 percent of the rated breaking strength of the
suspensi on strand when the cable and strand are | oaded as

cal cul ated according to assunptions of wnd, ice, and tenperature
specified in accordance with the stormloading districts
specified in Section 25 of the |atest edition of the NESC. The
16M strand will permt |onger spans than the 10M strand but it is
a rather large size as conpared to the cable dianeters usually
installed in RUS borrowers' teleconmunications systens and is
about 30 percent nore costly than 10M strand. The 16M strand has
a rated breaking strength of 18,000 pounds-force (80, 067

newt ons). The 16M strand is not recommended for use with cables
wei ghing less than 1.5 I b/ft (2.2 kg/nm).

7.2 Both the utilities and extra high strength grade suspension
strands are available in three zinc coating weights referred to
as Cass A Cass B, and Cass C coatings. The Cass A coated
strand has | owest zinc coating weight while Cass C coated strand
has the highest zinc coating weight. The Cass A coated strand
is the preferred suspension strand installed in RUS borrower

t el ecommuni cati ons systens. The C ass C coated suspension strand
shoul d be used in aerial plant construction where the Cass A
coated strand is subjected to excessive corrosion. RUS Bulletin
1751F- 670, Qutside Plant Corrosion Consideration, should be
referenced to determne if the corrosion could be a problemin
the construction area.

7.3 The integral support nessenger of a self-supporting, filled,
aerial fiber optic cable is a 0.25 in. (6.35 m) dianeter,

7 wre, extra high strength grade, C ass A gal vani zed st eel
strand coated with a corrosion protective fl oodant.

8. SPAN LENGTHS

8.1 Span lengths for |ashed, filled copper and fiber optic
cabl es shoul d be determ ned using the follow ng factors:

a. Cable weight per ft (m;
b. Strand size;

c. Coating class;
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d. Pole length;

e. Pole setting depth;

f. Maxi mum perm ssi bl e sag;

g. Maximum span for 14 ft (9.1 nm) clearance;

h. Poles per mle (kiloneter);

i. Pole class;

j. Terrain;

k. Subscriber distribution;

|. Strand cost per mle (kiloneter);

m Pole cost per mle (kilonmeter) in place; and

n. Pole and strand cost per mle (kiloneter).
8.2 Cable weights of filled copper cables by pair size, gauge,
and insul ation type which should be used for the cabl e wei ght
factor in determ ning span | engths for copper cables in aerial
pl ant construction projects are given in Tables 2 and 3.

TABLE 2
Cabl e Wi ghts
Filled Copper Cables - Solid Insulation

Cabl e Wights Ib/ft (kg/m

Pair Size 19 AVG 22 AWG 24 AWG 26 AWG

6 0.2 (0.30) 0.1 (0.15) 0.1 (0.15) -

12 0.3 (0.45) 0.2 (0.30) 0.1 (0.15) -

18 0.4 (0.60) 0.2 (0.30) 0.1 (0.15) -
25 0.5 (0.74) 0.3 (0.45) 0.2 (0.30) 0.1 (0.15)
50 0.9 (1.34) 0.5 (0.74) 0.3 (0.45) 0.2 (0.30)
75 1.3 (1.93) 0.7 (1.04) 0.5 (0.74) 0.3 (0.45)
100 1.8 (2.68) 0.9 (1.34) 0.6 (0.89) 0.4 (0.60)
150 2.6 (3.87) 1.3 (1.93) 0.8 (1.19) 0.6 (0.89)
200 3.3 (4.91) 1.7 (2.53) 1.1 (1.64) 0.7 (1.04)
300 4.9 (7.29) 2.4 (3.57) 1.6 (2.38) 1.0 (1.49)
400 6.4 (9.52) 3.2 (4.76) 2.1 (3.12) 1.3 (1.93)
600 - 4.7 (6.99) 3.1 (4.61) 2.0 (2.98)
900 - 6.9 (10.3) 4.5 (6.70) 2.9 (4.31)
1200 - - 5.9 (8.78) 3.7 (5.50)
1500 - - 7.3 (10.9) 4.7 (6.99)
1800 - - 8.7 (12.9) 5.5 (8.18)
2100 - - 10.0 (14.9) 6.4 (9.52)
2400 - - - 7.2 (10.7)
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TABLE 3
Cabl e Wi ghts
Filled Copper Cables - Expanded | nsulation
Cabl e Weights Ib/ft (kg/m
Pair Size 19 AWG 22 AWG 24 AWG 26 AWG

6 0.1 (0.15) 0.1 (0.15) 0.1 (0.15) -

12 0.2 (0.30) 0.1 (0.15) 0.1 (0.15) -

18 0.3 (0.45) 0.2 (0.30) 0.1 (0.15) -
25 0.4 (0.60) 0.2 (0.30) 0.2 (0.30) 0.1 (0.15)
50 0.7 (1.04) 0.4 (0.60) 0.3 (0.45) 0.2 (0.30)
75 1.0 (1.49) 0.6 (0.89) 0.4 (0.60) 0.3 (0.45)
100 1.4 (2.08) 0.7 (1.04) 0.5 (0.74) 0.3 (0.45)
150 2.0 (2.98) 1.0 (1.49) 0.7 (1.04) 0.5 (0.74)
200 2.6 (3.87) 1.4 (2.08) 1.0 (1.49) 0.6 (0.89)
300 3.8 (5.65) 2.0 (2.98) 1.3 (1.93) 0.9 (1.34)
400 5.1 (7.59) 2.6 (3.87) 1.7 (2.53) 1.1 (1.64)
600 7.5 (11. 2) 3.8 (5.65) 2.5 (3.72) 1.7 (2.53)
900 - 5.7 (8.48) 3.7 (5.50) 2.4 (3.57)
1200 - 7.5 (11.2) 5.0 (7.44) 3.2 (4.76)
1500 - 9.2 (13.7) 6.1 (9.08) 4.0 (5.95)
1800 - - 7.3 (10.9) 4.8 (7.14)
2100 - - 8.4 (12.5) 5.5 (8.18)
2400 - - 9.5 (14.1) 6.2 (9.23)
2700 - - - 6.7 (9.97)
3000 - - - 7.7 (11.5)
3300 - - - 8.4 (12.5)
3600 - - - 9.1 (13.5)

8.3 Cable weights of filled fiber optic cables by fiber size,
strength nenber type, core type, and cable construction which
shoul d be used for the cable weight factor in determ ning span
| engths for fiber optic cables in aerial plant construction
projects are given in Tables 4 through 7.

TABLE 4
Cabl e Wi ghts
Nonarnored Filled Fiber Optic Cables
Mul ti pl e Loose Tube Core

Cabl e Weights I b/ft (kg/m
Fi ber Sizes Nonnetallic Strength Menber Metallic Strength Menber

2 - 36 0.07 (0. 10) 0.08 (0.12)
38 - 72 0.09 (0.13) 0.10 (0. 15)
74 - 84 0.10 (0. 15) 0.11 (0. 16)
86 - 96 0.11 (0. 16) 0.12 (0. 18)
98 - 108 0.13 (0. 19) 0.14 (0.21)

110 - 120 0.15 (0.22) 0.16 (0.24)
122 - 132 0.16 (0.24) 0.17 (0. 25)
134 - 216 0.18 (0.27) 0.19 (0. 28)
218 - 264 0.20 (0.30) 0.21 (0.31)
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TABLE 5
Cabl e Wi ghts
Arnmored Filled Fiber Optic Cables
Mul ti pl e Loose Tube Core

Cabl e Weights Ib/ft (kg/m
Fi ber Sizes Nonnetallic Strength Menber Metallic Strength Menber

2 - 36 0.11 (0. 16) 0.13 (0.19)
38 - 72 0.14 (0.21) 0.15 (0.22)
74 - 84 0.16 (0.24) 0.17 (0. 25)
86 - 96 0.18 (0. 27) 0.19 (0. 28)
98 - 108 0.20 (0. 30) 0.21 (0.31)

110 - 120 0.22 (0.33) 0.23 (0. 34)

122 - 132 0.24 (0.36) 0.25 (0. 37)

134 - 216 0.27 (0. 40) 0.28 (0. 42)

218 - 264 0.28 (0.42) 0.29 (0. 43)
TABLE 6

Cabl e Wi ghts
Nonarnored Filled Fiber Optic Cables
Central Core Tube

Cabl e Weights Ib/ft (kg/m
Fi ber Sizes Nonnetallic Strength Menber Metallic Strength Menber

6 - 60 0.08 (0.12) 0.10 (0. 15)
62 - 96 0.11 (0. 16) 0.15 (0. 22)
TABLE 7

Cabl e Wi ghts
Arnmored Filled Fiber Optic Cables
Central Core Tube

Cabl e Weights Ib/ft (kg/m
Fi ber Sizes Nonnetallic Strength Menber Metallic Strength Menber

6 - 60 0.11 (0. 16) 0.13 (0. 19)
62 - 96 0.14 (0. 21) 0.18 (0. 27)

8.4 For lashed, filled copper cables, Figures 2 through 10
indicate the span length limts for poles of various |engths on

| evel ground which wll provide 14 ft (4.3 m of final unloaded
ground cl earance at 60°F (15.6°C) for cables of various weights
on the 6M 10M and 16M strands in the three storm | oadi ng
districts referenced in Section 25 of the latest edition of NESC
Cost studies indicate that 30 ft (9.1 m) Cass 7 poles are strong
enough to provide the spans at the |owest cost. The 30 ft

(9.1 m poles have an advantage over 25 ft (7.6 m poles in

provi ding greater height for aerial service wire road crossings.
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8.5 For lashed, filled fiber optic cables, recomended span
length limts for poles of various Iengths on | evel ground which
will provide 14 ft (4.3 m) of final unloaded ground cl earance at
60°F (15.6°C) for cables of various weights on the 6M strands in
the three stormloading districts referenced in Section 25 of the
| atest edition of NESC should be obtained fromfiber optic cable
manuf act urers.

8.6 For lashed, filled copper and fiber optic cables, an
occasional span that is shorter than adjacent spans should not be
a concern except fromthe standpoint of the effect of short spans
on the average spans and, therefore, the nunber of poles needed.
However, when an individual span occurs which is appreciably

| onger than the average span in its section of |ine,

consi deration should be given to the question of proper limts
for such spans before enpl oyi ng special construction nethods.
Speci al long span construction is recomended for such occasi onal
spans when the length of the span in question is nore than 50
percent than the average of five adjacent spans in either

di rection.

8.7 Long span construction for |ashed, filled copper and fi ber
optic cables nmay be necessary in the aerial plant because of
terrain (such as river crossings, etc.) that make construction of
normal span |l engths inpracticable. Wen |ong span construction
is contenplated, the | ong span construction should be designed
for the particular situation.

8.8 One nethod of |ong span construction could be the use of
catenary suspension strands to avoi d excessive sags on spans.
When catenary suspension strand construction is contenpl ated, the
follow ng factors shoul d be consi der:

a. Selection of a cable suspension strand which woul d be
strong enough to support the cable w thout the catenary
st rand;

b. Selection of a catenary strand as strong or stronger
than the cabl e suspensi on strand;

c. Selection of suitable heights and cl asses of poles;
d. Pole setting depths and their footings; and
e. Side and head guy requirenents.

8.9 Wien catenary suspension strand construction is enpl oyed,

t he cabl e suspension strand should be fastened to | ong span pol es
at heights which will conformto the required ground cl earances.
The cabl e suspension strand should al so be supported at one or
nmore points in the span by the catenary suspension strand. The
catenary suspension strand should be attached to the | ong span
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pol es at | ocations above the cable suspension strand. The
separati on between the cabl e suspension strand and the catenary
suspension strand at poles should be such as to all ow span
attachnments to the catenary and support points to be in

hori zontal alignnent. The catenary suspension strand is usually
attached to the cabl e suspension strand by neans of cable
suspensi on hooks. Figure 11 shows the general features of
catenary suspension strand construction.

8.10 When circunstances indicate the use of slack span
construction, Figure 12 depicts such construction.

8.11 Cable weights of self-supporting, filled, fiber optic
cables by fiber size, core type, and cable construction which
shoul d be used for the cable weight factor in determ ning span
| engths for self-supporting fiber optic cables in aerial plant
construction projects are given in Tables 8 and 9.

TABLE 8
Cabl e Wi ghts
Sel f-Supporting, Filled Fiber Optic Cables
Mul ti pl e Loose Tube Core

Cabl e Wights Ib/ft (kg/m

Fi ber Sizes Nonar nor ed Ar nor ed
2 - 72 0.25 (0.37) 0.32 (0.48)
74 - 84 0. 27 (0.40) 0.34 (0.51)
86 - 96 0.28 (0.42) 0.36 (0.54)
98 - 108 0.30 (0.45) 0.38 (0.57)

110 - 120 0.31 (0.46) 0. 40 (0.60)

122 - 132 0. 33 (0.49) 0.42 (0.62)

134 - 144 0.35 (0.52) 0.45 (0.67)

TABLE 9

Cabl e Wi ghts
Sel f-Supporting, Filled Fiber Optic Cables
Central Core Tube

Cabl e Wi ghts Ib/ft (kg/m

Fi ber Sizes Nonar nor ed Ar nor ed
2 - 48 0.08 (0.12) 0.12 (0.18)
50 - 96 0.13 (0.19) 0.18 (0.27)

8.12 For self-supporting, filled, fiber optic cables,
recommended span length [imts for poles of various |engths on

| evel ground which wll provide 14 ft (4.3 m of final unloaded
ground cl earance at 60°F (15.6°C) for cables in the three storm
| oading districts referenced in Section 25 of the latest edition
of NESC shoul d be obtained fromfiber optic cable manufacturers.



Bulletin 1751F-630
Page 18

9. POLE GUYING

9.1 Cuying of poles may be necessary in certain situations to
provi de additional strength to the pole to sustain the

| ongi tudinal load fromthe wi nd pressure, the weight of the
cable, and the weight of the suspension strand, etc.

9.2 RUS TE&CM Section 650, Guy and Anchors on Wre and Cabl e
Li nes, should be consulted when guying of poles is required.

10. SAG

10.1 Locations and anounts of sag at |low points in hillside
situations and river crossings where support points are at
different el evations should be determ ned in accordance with
Fi gure 13.

10.2 Sag values in percent of mdspan sag of |evel spans at
poi nts along a span should be determ ned fromFigure 14. The
information in Figure 14 may al so be useful in determning
separations in a span involving clearances.
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FINAL UNLOADED SAG at 60°F — MEDIUM LOADING DISTRICT
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3. To convert |Ib/ft to kg/m multiply by 1.488.
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FINAL UNLOADED SAG at 60F — LIGHT LOADING DISTRICT
16M STRAND
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FIGURE 11
CATENARY SUSPENSION STRAND CONSTRUCTION

GENERAL FEATURES
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SLACK SPAN CONSTRUCTION EXAMPLE
Initial Strand Tension Initial Sag With Cable in Place
Tension (Ibf) at Max. Cable

Strand Span (ft) 100°F 60°F 20F Strand Weight (Ib/ft) Span (ft) Sag (in.)

EM 100 500 800 1100 M 2.25 100 38
10M 75 600 1000 14Q0 1OM 5.00 50 27

10M 5.00 75 38
Pole Guy

Suspension Strand

Set pole with
1 foot rake @T

False Deadend

Ground brace as needed

Z
o
e
D
»

If unable to place guy and anchor at pole "B,”

place pole guys as indicated
above from pole "A" to pole "B”

and from Pole "B” ta pole "C.”

For 6M strand use Class 2 poles and for 10M strand use Class 1 poles.

Span lengths for 6BM and 10M strands should not exceed a maximum

length of 100 feet and 75 feet, respectively. @

To convert inches to millimeters multiply by 25.4.

To convert feet to meters multiply by 0.3048.

To convert °F to 'C use 'C = 5/9(F — 32).

OOO OO0 O

To convert Ibf to
Newtons (N) multiply
by 4.448.

To convert |Ib/ft to kg/m
multiply by 1.488.
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FIGURE 13
DETERMINATION OF MAXIMUM SAG POINT

Note: To determi
" the formulas listed below: \ SRS
di = d(1—h/4d)? \\\ < g : Q
X; = S/2[(1—h/4d)] | {
e xy—






