UNI TED STATES DEPARTMENT OF AGRI CULTURE
Rural Uilities Service

BULLETI N 1751F- 635

SUBJECT: Aerial Plant Construction

TO Al Tel econmuni cati ons Borrowers
RUS Tel econmuni cati ons St aff

EFFECTI VE DATE: Date of Approva
EXPlI RATI ON DATE: Seven years fromeffective date

OFFI CE OF PRI MARY | NTEREST: Qut side Pl ant Branch,
Tel ecommuni cati ons St andards D vi si on

PREVI QUS | NSTRUCTIONS: This bulletin replaces RUS

Tel ecommuni cati ons Engi neering & Constructi on Manual (TE&CM
Section 635, Construction of Aerial Cable Plant, Issue 3, dated
February 1962; Addenda 2, 3, and 4, dated Cctober 1966, March
1979, and August 1979; respectively.

FI LI NG | NSTRUCTI ONS: Di scard RUS TE&CM Section 635, Construction
of Aerial Cable Plant, |Issue 3, dated February 1962; Addenda 2,

3, and 4, dated October 1966, March 1979, and August 1979,
respectively; and replace themwth this bulletin. File with 7
CFR 1751 and is available to the RUS staff on RUSNET.

PURPOSE: This bulletin provides RUS borrowers, consulting

engi neers, contractors and other interested parties with
information on the construction of aerial plant facilities.

VWl |y Beyer 6-12-96

Adm ni strat or Dat e



Bulletin 1751F- 635

Page 2
TABLE OF CONTENTS
Abbrevi ati ONS . ... . 6
Def i Nt tiONS . ... . 7
1. General ... 10
2. Inspection of Construction .............. .. ..., 12
3. Suspension Strand Stringing ............. ... 16
4. Suspension Strand Splices ........... ... 18
5. Suspension Strand Tensioning ............ ..., 18
6. Cable Installation and Lashing .......................... 23
7. Self-Supporting, Filled, Fiber Optic
Cable Installation ......... .. . . . . . i, 26
8. Sag and Tension of Installed Filled Cables .............. 27
9. Railroad CrosSSiNg ....... i e e e e 57
10. Pole Stepping ... 57
11. Mechanical Protection of Cable and Prevention of
Cable DanCing . ...... ... e 58
12. Handling and Care of Materials During Construction ...... 59
13. Repair of Cables Danaged During Construction ............ 59
14. Preparation for Splicing or Termnation ................. 60
15. Installation Procedures for Filled Cables in
Col d Meat her . ... ... 60
16. Assenbly Units . ... ... . . e 61
17. Nunbering and Acceptance Testing ........................ 61
TABLES & FI GURES
Tabl e 6M EHS Suspension Strand - Initial Installation
Tensions and Sags ... ...ttt 19
Tabl e 10M EHS Suspension Strand - Initial Installation
Tensions and Sags ... .. ... 20
Tabl e 16M EHS Suspension Strand - Initial Installation
Tensions and Sags ... ...t 21
Tabl e Maxi mum Span Lengths by Loading Districts -
6M EHS Stand with Aerial Cable Lashed to Strand .. 21
Tabl e Maxi mum Span Lengths by Loading Districts -
10M EHS Stand with Aerial Cable Lashed to Strand . 22
Tabl e Maxi mum Span Lengths by Loading Districts -
16M EHS Stand with Aerial Cable Lashed to Strand . 22
Tabl e Rol | er Spacing Versus Cable Weight ............... 24
Tabl e Initial Sag and Tension - 6M EHS Suspensi on
Strand Supporting Cable Weighing 0.2 I b/ft for
Heavy, Medium and Light Loading Districts ....... 28



Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

9

10

11

12

13

14

15

16

17

18

19

20

21

Initial Sag and Tension - 6M EHS
Strand Supporting Cabl e Wi ghi ng
Heavy, Medium and Light Loading

Initial Sag and Tension - 6M EHS
Strand Supporting Cabl e Wi ghi ng
Heavy, Medium and Light Loading

Initial Sag and Tension - 6M EHS
Strand Supporting Cabl e Wi ghi ng
Heavy, Medium and Light Loading

Initial Sag and Tension - 6M EHS
Strand Supporting Cabl e Wi ghi ng
Heavy, Medium and Light Loading

Initial Sag and Tension - 6M EHS
Strand Supporting Cabl e Wi ghi ng
Heavy, Medium and Light Loading

Initial Sag and Tension - 6M EHS
Strand Supporting Cabl e Wi ghi ng
Heavy, Medium and Light Loading

Initial Sag and Tension - 6M EHS
Strand Supporting Cabl e Wi ghi ng
Heavy, Medium and Light Loading

Initial Sag and Tension - 6M EHS
Strand Supporting Cabl e Wi ghi ng
Heavy, Medium and Light Loading

Initial Sag and Tension - 6M EHS
Strand Supporting Cabl e Wi ghi ng

Heavy, Medium and Light Loading Districts ....
Initial Sag and Tension - 10M EHS Suspensi on
Strand Supporting Cable Weighing 0.4 I b/ft for
Heavy, Medium and Light Loading Districts ....
Initial Sag and Tension - 10M EHS Suspensi on
Strand Supporting Cable Weighing 0.6 I b/ft for
Heavy, Medium and Light Loading Districts ....
Initial Sag and Tension - 10M EHS Suspensi on
Strand Supporting Cable Weighing 0.8 I b/ft for
Heavy, Medium and Light Loading Districts ....
Initial Sag and Tension - 10M EHS Suspensi on
Strand Supporting Cable Weighing 1.0 I b/ft for
Heavy, Medium and Light Loading Districts ....

Bulletin 1751F-635

Suspensi on
0.4 Ib/ft for
Districts

Suspensi on
0.6 Ib/ft for
Districts

Suspensi on
0.8 Ib/ft for
Districts

Suspensi on
1.0 I b/ft for
Districts

Suspensi on
1.2 I b/ft for
Districts

Suspensi on
1.4 I b/ft for
Districts

Suspensi on
1.6 I b/ft for
Districts

Suspensi on
1.8 I b/ft for
Districts

Suspensi on
2.0 I b/ft for

Page 3



Bulletin 1751F- 635

Page 4

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

22

23

24

25

26

27

28

29

30

31

32

33

34

Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi

EHS Sus
ng 1.2
ng Di st

EHS Sus
ng 1.4
ng Di st

EHS Sus
ng 1.6
ng Di st

EHS Sus
ng 1.8
ng Di st

EHS Sus
ng 2.0
ng Di st

EHS Sus
ng 2.2
ng Di st

EHS Sus
ng 2.4
ng Di st

EHS Sus
ng 2.6
ng Di st

EHS Sus
ng 2.8
ng Di st

EHS Sus
ng 3.0
ng Di st

EHS Sus
ng 3.2
ng Di st

EHS Sus
ng 3.4
ng Di st

EHS Sus
ng 3.6
ng Di st

pensi on
b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts




Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

35

36

37

38

39

40

41

42

43

44

45

46

a7

Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 10M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 16M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 16M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 16M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 16M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 16M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi
Initial Sag and Tension - 16M
Strand Supporting Cabl e Wi ghi
Heavy, Medium and Light Loadi

Bu

EHS Sus
ng 3.8
ng Di st

EHS Sus
ng 4.0
ng Di st

EHS Sus
ng 4.2
ng Di st

EHS Sus
ng 4.4
ng Di st

EHS Sus
ng 4.6
ng Di st

EHS Sus
ng 4.8
ng Di st

EHS Sus
ng 5.0
ng Di st

EHS Sus
ng 1.0
ng Di st

EHS Sus
ng 1.5
ng Di st

EHS Sus
ng 2.0
ng Di st

EHS Sus
ng 2.5
ng Di st

EHS Sus
ng 3.0
ng Di st

EHS Sus
ng 3.5
ng Di st

lletin 1751F-635
Page 5

pensi on
b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts .......
pensi on

b/ft for
ricts




Bulletin 1751F- 635
Page 6

Table 48 Initial Sag and Tension - 16M EHS Suspensi on
Strand Supporting Cable Weighing 4.0 I b/ft for
Heavy, Medium and Light Loading Districts .......

Table 49 Initial Sag and Tension - 16M EHS Suspensi on
Strand Supporting Cable Weighing 4.5 I b/ft for
Heavy, Medium and Light Loading Districts .......

Table 50 Initial Sag and Tension - 16M EHS Suspensi on
Strand Supporting Cable Weighing 5.0 I b/ft for
Heavy, Medium and Light Loading Districts .......

Figure 1 Selection of Points for Reading and
Equalizing Strand Tensions .......................

Figure 2 Moving Reel Method of Lashing
Cable to Suspension Strand .......................

Figure 3 Stationary Reel Method of Lashing
Cable to Suspension Strand .......................

| NDEX:
Qut si de Pl ant
Construction
Tel ecommuni cati ons
ABBREVI ATI ONS
°C Degrees Cel sius
CFO Aerial Filled Self-Supporting Fiber Optic Cable
Assenbly Unit
CFR Code of Federal Regul ations
CO Aerial Filled Fiber Optic Cable Assenbly Unit
Ccw Aerial Filled Cable Assenbly Unit
EHS Extra H gh Strength Gal vani zed Stee
°F Degr ees Fahrenheit
ft Feet
in. | nches
kg/ m Ki | ograns per neter
| bf Pounds-force
| b/ ft Pounds per foot
m Met er
nm MIITineter
N Newt on

NESC Nat i onal El ectrical Safety Code

R'W Ri ght - of - way

RUS Rural Utilities Service

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



Bulletin 1751F-635
Page 7

DEFI NI TI ONS

Anchor: A device that serves as a reliable support to hold an
object firmy in place. The termanchor is nornally associ ated
with cone, plate, screw, or concrete anchors, but the terns snub,
deadman and anchor log 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.

CFO An aerial filled self-supporting fiber optic cable assenbly
unit which includes all the material and |abor costs to instal
1000 feet (304.8 neters) of self-supporting filled fiber optic
cable. The units also includes the material and | abor costs for
installing all supporting hardware, cable guards, insulating
tapes, and bonding of the shield and supporting nenber. This
unit is presently a “nonstandard” assenbly unit.

CO An aerial filled fiber optic cable assenbly unit which
includes all the material and |abor costs to install 1000 feet
(304.8 neters) of filled aerial fiber optic cable. The unit also
i ncludes the material and | abor costs for installing the
suspensi on strand, lashing wire, attachnents to strand, and
bondi ng of the cable shield and suspensi on strand.

Construction Drawi ngs: The draw ngs devel oped through the
staki ng process and used to guide the construction of outside
plant facilities.

Contractor: A provider of goods or services for the Project,
ot her than the Engineer.

CW An aerial filled cable assenbly unit which includes all the
mat eri al and | abor costs to install 1000 feet (304.8 neters) of
filled aerial copper cable. The unit also includes the nmateri al
and | abor costs for installing the suspension strand, |ashing
wire, attachments to strand, and bonding of the cable shield and
suspensi on strand.

Figure Eighting: A nethod of renoving cable or wire froma reel
and formng the renoved cable or wire in the shape of the nuneral
ei ght .

@Quy: A tension nenber having one end secured to a fixed object
and the other end attached to a pole or other structural part
that it supports.

GQuy Strand: A stranded group of wires used as a semnflexible
tension support between a pole or structure and the anchor rod,
or between structures.
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Heavy Loading District: Horizontal wind pressure, at a right
angle to the Iine, of 4 pounds per square foot (190 pascals) 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 inch (12.5 mllinmeters) of ice at a
tenperature of 0°F (-20°C).

| nspect: To nonitor and exan ne the work of the Contractor,
conpare the work to the contract, and note the details and
guantities of construction on records and progress reports.

| nspector: A representative of the Engineer who |nspects
construction and reports conpliance or nonconpliance to the
Resi dent Engi neer.

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

Lashing Wre: A wre that is used to support the cable to the
suspension strand by wapping it around the cable and suspensi on
strand.

Li ght Loading District: Horizontal wind 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
wires (including suspension strand and cables) at a tenperature
of 30°F (-1°C).

Medi um Loading District: Horizontal wind pressure, at a right
angle to the Iine, of 4 pounds per square foot (190 pascals) 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 inch (6.5 mllineters) of ice at a
tenperature of 15°F (-10°C).

Pol e: 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.

Project: The tel ecomuni cations construction and procurenents
financed by a particular RUS | oan.

Resi dent Engi neer: The representative of the Engineer who is
del egated tull-tinme “on-site” engineering responsibilities for
construction adm nistration.

Ri ght-of -Way: The strip of land over which facilities such as
hi ghways, railroads, power |lines, other utilities, or
t el ecommuni cation lines are construct ed.
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RUS Accepted (Material and Equi pnent): WMaterial and equi prment
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

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 Equi pnent): 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 ecomruni 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 National Electrical Safety Code (NESC)
the sag referred to is the sag at the m dpoint of the span.

Sel f- Supporting Aerial Fiber Optic Cable: A cable consisting of
one or nore buftfered 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.




Bulletin 1751F- 635
Page 10

1. GENERAL

1.1 This bulletin discusses in particular the construction of
aerial plant using filled copper cables and filled fiber optic
cables. The information and recommendations in this bulletin are
advi sory.

1.2 Aerial plant for both filled copper cables and filled fiber
optic cables should be constructed by attaching cables to utility
pol es at varying span | engths by | ashing cables to separate
suspension strands. Filled fiber optic cables may al so be
constructed using cables containing an integrated suspension
strand. Filled fiber optic aerial cables containing integrated
suspension strands are referred to as a self-supporting fiber
optic cabl es.

1.3 Sone of the work itens associated with aerial plant
construction are as foll ows:

a. Pre-installation inspection of copper cables and fi ber
opti c cabl es;

b. Pre-installation inspection of self-supporting fiber
opti c cabl es;

c. Pre-installation inspection of suspension and guy
strands and | ashing w res;

d. Installation and tensioning of the suspension strand;
e. Installation of guy strands and pol e anchors;
f. Installation of aerial splice and ready-access cases

for copper cables;

g. Installation of aerial filled splice cases for fiber
opti c cabl es;

h. Installation of aerial filled splice cases for
sel f-supporting fiber optic cables;

i. Installation of cable slack |loops at utility poles for
fiber optic cables;

J. Splicing of copper cables and connection of shield
bonds and rel ated groundi ng;

k. Splicing of fiber optic cables;

| . Connection of arnor bonds and rel ated groundi ng for
aerial, arnored fiber optic cables;
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Term nating aerial service wire to filled term na
bl ocks in ready-access cases, fixed count and pole
mount term nals;

Pl acenent of load coils [Wen | oaded lines are
determ ned by RUS to be economcally feasible and the
overall system design conplies with the Modernization
Plan (7 CFR 1751, Subpart B)];

Pl acement of digital carrier repeater housings and
i ght wave repeater housings; and

Conducti ng acceptance tests.

1.4 Additional information for the use in the construction of

aeri al

plant facilities can be found in the follow ng Rural

Uilities Service (RUS) docunents:

a.

RUS Form 515, RUS Tel ephone System Construction Contract
(Labor and Material s);

RUS Bul |l etin 345-153, Specifications and Draw ngs for
Construction of Pole Lines, Aerial Cables and Wres
(RUS Form 515f);

RUS Bul l etin 345-63, RUS Standard for Acceptance Tests
and Measurenents of Tel ephone Plant (PC-4);

RUS Bul l etin 1728F- 700, RUS Specification for Wod
Pol es, Stubs and Anchor Logs;

RUS Bulletin 1751F-626, Staking of Aerial Plant;

RUS Bulletin 1751F- 630, Design of Aerial Plant;

RUS Bull etin 1753F-401(PC-2), REA Standard for Splicing
Copper and Fiber Optic Cables (codified under 7 Code of
Federal Regul ations [CFR] 1755.200);

Tel ecommuni cati on Engi neering and Construction Manual
(TE&CM Section 650, Guy and Anchors on Wre and Cabl e
Li nes; and

Latest edition of the National Electrical Safety
Code (NESC).

1.5 To convert the English Units to Metric Units for Tables 1
t hrough 3 of Paragraph 5.2 and Tables 8 through 50 of Paragraph
8.2 use the follow ng fornul ae:

a.

b.

MIllinmeters (nm = Inches (in.) x 25.4;
Meters (m = Feet (ft) x 0.3048;
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c. Newtons (N) = Pound-force (Ibf) x 4.448;
d °C=5/9x (°F - 32); and

e. Kilogranms per neter (kg/m =
Pounds per foot (Ib/ft) x 1.488.

2. I NSPECTI ON OF CONSTRUCTI ON

2.1 The construction of aerial plant facilities should be

i nspected. This inspection should be acconplished after the
construction operation has been conpl eted by the resident

engi neer or resident engineer’s assigned inspector. The resident
engi neer or resident engineer’'s assigned inspector also has the
responsibility to verify that the correct class and | ength of
pol e; correct strand size; correct pair sizes, gauges, and type
of copper cables; and the correct nunber of optical fibers, type
of optical fibers, and types of fiber optic cables have been
installed and free of damage after construction has been
conpl et ed.

2.2 Wen nore than one aerial plant construction operation is
being perfornmed at the sane tinme, each construction operation
after conpletion should be inspected. During construction of
cabl es, construction may be stopped pending the resident

engi neer’ s deci si on concerni ng proposed changes in the
construction route fromthat shown on the construction draw ngs.
Undue del ays in making such decisions are costly to the borrower
and shoul d be avoi ded.

2.3 Al reels of filled copper and fiber optic cables; reels of
filled, self-supporting fiber optic cables; reels of suspension
strands; and spools of |lashing wires should be inspected by the
contractor before installation for visual signs of damage. 1In
addition, filled copper, filled fiber optic, and filled, self-
supporting fiber optic cable ends should be sealed to prevent
nmoi sture entry into the cores of copper and fiber optic cables
during transportation, in storage, and during placenent.

2.4 The aerial plant construction route should be inspected

bef ore begi nning construction. Wen selecting the aerial plant
construction route, the conveni ence and ease of installation
shoul d be considered providing the quality of construction, which
woul d affect future operation and mai ntenance of the

t el ecomruni cati ons system is not decreased and construction
costs to the borrower are not substantially increased.

2.5 Cabl es, suspension stands, |lashing wires, etc. should be
i nspected after installation to ensure that cables, suspension
strands, lashing wires, etc. have not be damaged and to verify
t hat proper cable sags and tensions have been maintai ned
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t hroughout the line. Cables should be checked for damage at
severe changes in grade, corners, and corner angles after
installation.

2.6 Installation of reel-end splices which may change proposed
digital carrier or lightwave repeater |ocations should be
considered for re-routing. Because of the |imted deviations
allowed in digital carrier or |lightwave repeater spacings, al
repeatered |ines should be constructed first, starting at the
central office and advancing in the direction of the repeatered
line in a continuous operation to the |ast repeater point on each
repeatered section unless otherw se specified in the contract.
Devi ations fromthis procedure should be approved in |lieu of

hol ding up the construction project in the event of |ate cable
deliveries, or right-of-way (RW difficulties, etc.

2.7 Installation of reel-end splices on | oaded |ines [Wen

| oaded lines are determned by RUS to be econom cally feasible
and the overall system design conplies with the Mdernization
Plan (7 CFR 1751, Subpart B)] which nay change proposed | oad coi

| ocations should be considered for re-routing. Because of the
limted deviations allowed in | oad coil spacings, all | oaded
Iines should be constructed first, starting at the central office
and advancing in the direction of the |oaded line in a continuous
operation to the last |oad point on each | oaded section unl ess

ot herwi se specified in the contract. Deviations fromthis
procedure should be approved in lieu of holding up the
construction project in the event of |ate cable deliveries, or
R'Wdifficulties, etc.

2.8 Sequential markings on the outer jackets of cables are
provided to facilitate proper spacing of digital carrier or

I i ghtwave repeater housings, |load coils [Wien | oaded |ines are
determ ned by RUS to be economcally feasible and the overal
system design conplies with the Mdernization Plan (7 CFR 1751,
Subpart B)], but should not be used for the inventory of cable
units. The inventory of aerial cable units should be based on
span | ength neasurenents. The resident engi neer and the
contractor should agree on the inventory of aerial plant units as
they are installed. Construction drawi ngs should be
appropriately marked so they can be used as permanent records of
all plant itens.

2.9 Aerial splices and cases for filled copper cables should be
i nspected to verify that:

a. Jackets have been properly prepared,
b. Conductors have been properly spliced,
c. Shields have been bonded and grounded; and

d. Aerial splice cases have been properly install ed.
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2.10 Aerial splices and filled aerial cases for filled fiber
optic and filled, self-supporting fiber optic cables should be
i nspected to verify that:

a.
b.

C.

2.11

Jackets have been properly prepared;
Optical fibers have been properly spliced;

Buf fer tubes containing the optical fibers have a
sufficient anount of sl ack;

Arnmors of arnored, filled fiber optic cables have been
bonded and grounded;

Encapsul ati ng conpounds have been properly m xed and
applied; and

Aerial filled splice cases have been properly installed.

Ready- access cases and fixed count and pol e nounted

termnals for filled copper cables should be inspected to verify

t hat :

Jackets have been properly prepared;

Cabl e conduct ors have been properly spliced;

Cabl e shi el ds have been bonded and grounded;

Aerial service wires have been properly term nated; and

Ready- access cases and fixed count and pol e nounted
term nal s have been properly install ed.

2.12 Construction draw ngs should be accurately marked to
indicate the foll ow ng:

a.

b.

Routi ng of cabl es;

Cl ass and | ength of each pole;
Locati on of each pole and anchor;
Pol e nunbers;

Span | engt hs;

Suspension strand size for each copper or fiber
optic cabl e;

Lengths, pair sizes, gauges, and types of copper cabl es;
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h. Lengths, nunber and types of optical fibers, and types
of fiber optic cables;

i. Locations of aerial splice cases, fixed count or pole
mount ed term nal s;

J. Locations of slack splicing |loops and aerial filled
splice cases for fiber optic cables;

k. Final sag and tension of copper or fiber optic cables;

|. Separation in feet or nmeters between tel ecommunications
cabl es and foreign cables (such power, coax, etc.) on
j oi nt occupancy construction;

m Locations of |load coils [Wen | oaded lines are
determ ned by RUS to be economcally feasible and the
overall system design conplies with the Mdernization
Plan (7 CFR 1751, Subpart B)];

n. Locations of digital carrier or |ightwave repeater
housi ngs; and

0. Locations of other aerial utilities or obstacles.

This should facilitate future reinforcements which may be
required on the project.

2.13 For copper cable aerial construction projects, aerial
splice cases, |abor, and other nmaterials associated with the
installation of reel-end splices are included in the CWassenbly
unit. Therefore, such splice cases are not covered in the final

i nventory for conpensation purposes. Although the splice cases
are not inventoried, all splice cases and cable | engths should be
shown on the construction drawi ngs for future reference.
Construction drawi ngs should also indicate the |ocation of al
aerial splice cases that were installed for the purpose of
repairing cabl e damage that occurred during construction.

2.14 For fiber optic cable aerial construction projects, the CO
and CFO assenbly units do not include filled, aerial splice
cases, labor, and other materials associated with the
installation of reel-end splices. Therefore, such splice cases
shoul d be covered in the final inventory for conpensation
purposes. All aerial filled splice cases and cabl e | engths
shoul d be shown on the construction drawi ngs for future
reference. Construction draw ngs should also indicate the

| ocation of all filled, aerial splice cases that were installed
for the purpose of repairing cable damage that occurred during
construction.
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2.15 The aerial construction route should be cleared to a wdth
that will allow for passage of the cable and placi ng equi pnent.
The responsibilities in regards to obtaining, operating on,

cl earing obstructions (trees, bush, etc.), disposal of debris and
restoration of public and private RFW including any
conpensations are defined in RUS Bulletin 345-153, Specifications
and Drawi ngs for Construction of Pole Lines, Aerial Cables and
Wres (RUS Form 515f).

2.16 In addition to the recommendations given in this bulletin,
installation of the aerial plant telecomunications cables should
al so be perforned in accordance with the requirenents of the

| atest edition of the NESC or Federal, State, or |ocal codes.
VWere Federal, State, or |ocal codes are nore stringent than the
NESC, the installation of the aerial tel ecommuni cations cabl es
shoul d be perforned in accordance wth the nore stringent codes.

3. SUSPENSI ON STRAND STRI NG NG

3.1 The suspension strand usually wll be supplied on a reel.
To all ow renpval of the suspension strand fromthe reel, the reel
shoul d be supported using one of the foll ow ng nethods:

a. Pay-out franes;

b. Strand reel jacks;

c. Strand reel hangers; or
d. Cable reel jacks.

3.2 The suspension strand s maxi num practicable | ength should be
payed-out in one pull. The length of the strand payed-out using
the one pull nmethod wll depend on the follow ng itens:

a. Changes in grade;
b. Interference fromtrees, other cables, etc.; or
c. The nunber of corners and the corner angles.

3.3 Wien cutting of the suspension strand is required for

pl acenent of the strand, first wap a double layer of friction
tape around the strand for a length of 3.0 in. (76 mm to prevent
t he spreadi ng of individual strand wires and/or flying of netal
particles. Then cut the stand at the m d-point along the tape.
The strand should be cut using either a strand cutter or a
hacksaw. O her nethods and safety precautions for cutting the
suspension strand may be used provided agreenent is obtained

bet ween the contractor and resident engi neer.
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3.4 Factory splices in the strand fromthe manufacturer are be
marked with a band of paint in accordance with 7 CFR 1755. 370,
RUS Specification for Seven Wre Gal vani zed Steel Strand. Such
splices should not be bent around strand connectors, eye bolts,
or at small radius bends.

3.5 Stringing of suspension strands for |ashed filled copper or
fiber optic cables should begin only after the guying of utility
pol es has been conpleted in a section of |ine.

3.6 The suspension strands should be placed on utility poles
usi ng one of the follow ng nethods:

a. Raising the strand fromground |l evel up to the
suspension clanps on the poles. This nethod should be
used when no obstructions exist such as cabl es, guys,
trees, etc.;

b. Placenent of strand through the strand grooves of the
suspension clanps. The clanp nuts should be tightened
only enough to hold the strand in the clanp groove.
This is to avoid binding of the strand during the
pull-in or tensioning operation;

c. Placenment of strand over the nut which is between the
suspension clanp and the pole. The strand shoul d be
pl aced in the clanp groove at every fifth or sixth pole
in straight sections of Iine and al so where there is a
hi gh point or a dip. The clanps where the strand is
pl aced in the grooves should have the clanp nuts
tightened as stated in Itemb of Paragraph 3.6; or

d. Placenment of strand over drive hooks or nails driven
into the poles at or below the expected hei ght of the
cabl e through bolts. |If hooks are used, the hooks
shoul d be driven into the poles |eaving only space
enough between the hooks and the poles to permt
slipping the strand in the hooks. As stated in Item
c of Paragraph 3.6, the strand should be placed in
the clanps at every fifth or sixth pole. The hooks
shoul d be renoved after the through bolts have been
pl aced and the strand has been placed in the clanps.

3.7 VWere it is necessary to place the suspension strand above
secondary power wires (not primaries), above guy wires to a power
Iine on separate poles, or over highways, the strand should be
install ed between the poles using the rope nethod. This nethod
consists of installing a rope containing rope | oops or cable
rings between the poles. The suspension strand is then placed in
| oops or rings to support the strand between the poles. The

di aneter of the rope should not be less than 0.5 in. (13.0 Mm).
The rope between the poles should remain in place until the
strand has been tensioned and deadended.
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3.8 Wiere there is a possibility of the strand com ng in contact
with the power wires during stringing or tensioning, the strand
shoul d be held in place wth ropes having dianeters equal to or
greater than 0.37 in. (9.4 mm.

3.9 Wiere a cable dimnishes in size and a smaller size of
suspension strand could be used for the smaller cable it is nore
practical to continue to string the |arger size strand rather
than nake a strand connection to the snaller size strand, if the
ext ensi on beyond the dimnishing point is equal to or |less than
1,000 ft (305 m. A false deadend should be placed on the |arger
strand size and guyed as shown on Guide Drawi ng 211 of RUS
Bul l etin 345-153 (RUS Form 515f).

3.10 The stringing of the suspension strand on joint occupancy
pol es should be perforned in accordance with the |atest edition
of the NESC.

4. SUSPENSI ON STRAND SPLI CES

4.1 Two nethods are available for splicing suspension strands.
The first method uses guy clanps and strand connectors. The guy
clanp nmethod is shown on Guide Drawi ng 204 of RUS Bulletin
345-153 (RUS Form 515f).

4.2 The second nmethod uses term nating devices that are rated to
devel op the strength of the appropriate suspension strand being
used in the construction project. These devices are available in
sizes for splicing two strands of the sanme size and for splicing
6Mto 10M strands or 10Mto 16M strands. These term nating

devi ces shoul d be used over the clanp nethod because the devices
elimnate the cutting and clanping of lashing wires at strand
splices. These devices are al so nore econom cal fromthe
standpoi nt of material and | abor costs.

4.3 Splicing of support strands of filled, self-supporting fiber
optic cabl es should be nade using insul ated automatic type
splicing sleeves. It is inportant that only enough insulation be
removed fromthe support nenber to properly install the splicing
sl eeves.

5. SUSPENSI ON STRAND TENSI ONI NG

5.1 The anbient air tenperature at the time of strand tensioning
shoul d not be taken in direct sunlight because the hot sunlight
will increase the strand tenperature above that in an adjacent
shaded area. The tension required for the shade tenperature, if
applied to the strand at the hotter tenperature, wll result in
sone tension increase when the strand cools. However, this has
been taken into consideration in the sag and tension tables.
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5.2 The initial strand tension required depends on the
suspension strand size, the tenperature at which the strand is
tensi oned, and on the average span length. There is a definite
tension for each strand size for each average span |length at each
tenperature. The initial tension and sag data for the
installation of only the 6M 10M and 16M Extra H gh Strength

Gal vani zed Steel (EHS) suspension strands at various tenperatures

and average span lengths are given in Tables 1, 2, and 3.
TABLE 1
6M EHS Suspension Strand
Initial Installation Tensions and Sags
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
Ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 1390 1 1290 1 1197 2 1100 2 999 2 898 2
150 1388 3 1292 3 1196 3 1100 4 1001 4 902 4
200 1385 5 1290 5 1195 6 1100 6 1002 7 905 8
250 1380 8 1288 9 1194 9 1100 10 1004 11 910 12
300 1375 11 1285 13 1192 14 1100 14 1006 16 915 18
350 1369 16 1281 17 1190 19 1100 20 1008 22 920 24
400 1364 21 1277 23 1188 24 1100 26 1012 21 925 32
450 1357 27 1271 29 1186 31 1100 33 1015 36 931 39
500 1349 34 1265 36 1182 39 1100 42 1018 45 936 48
550 1342 41 1260 43 1179 46 1100 50 1020 53 942 58
600 1334 49 1253 52 1175 55 1100 59 1024 63 947 67
650 1328 57 1248 61 1172 65 1100 69 1028 73 954 71
700 1322 67 1245 71 1171 76 1100 80 1031 86 961 92
750 1316 78 1242 83 1170 88 1100 93 1033 99 969 105
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TABLE 2

10M EHS Suspensi on Strand

Initial

Instal l ati on Tensi ons and Sags

Installation Tenperature °F

0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
Ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 2476 1 2320 1 2163 1 2000 1 1833 2 1665 2
150 2471 3 2316 3 2161 3 2000 3 1836 4 1671 4
200 2466 5 2312 5 2159 6 2000 6 1839 7 1683 7
250 2461 8 2308 8 2156 9 2000 10 1842 10 1683 11
300 2456 11 2303 12 2153 13 2000 14 1845 15 1689 16
350 2450 15 2298 16 2149 17 2000 19 1848 20 1696 22
400 2442 20 2293 21 2145 23 2000 25 1851 27 1703 28
450 2432 26 2287 27 2142 29 2000 31 1854 34 1710 36
500 2422 32 2281 33 2139 36 2000 38 1858 41 1717 45
550 2412 38 2274 41 2136 43 2000 46 1862 50 1724 53
600 2402 46 2267 48 2133 51 2000 55 1866 59 1732 64
650 2392 54 2260 57 2130 62 2000 65 1870 69 1740 74
700 2382 63 2253 67 2127 71 2000 75 1874 80 1749 86
750 2372 72 2246 77 2123 81 2000 86 1879 92 1759 98
800 2362 83 2239 88 2119 93 2000 98 1884 105 1769 111
850 2351 94 2232 99 2115 105 2000 111 1889 117 1779 124
900 2340 107 2225 112 2111 110 2000 125 1894 131 1790 139




Bulletin 1751F-635

Page 21
TABLE 3
16M EHS Suspensi on Strand
Initial Installation Tensions and Sags
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 4666 1 4380 1 4093 1 3800 2 3494 2 3181 2
150 4661 3 4376 3 4091 3 3800 3 3497 4 3186 4
200 4655 5 4372 5 4089 6 3800 6 3500 7 3192 7
250 4648 8 4367 8 4087 9 3800 10 3504 11 3199 11
300 4639 12 4361 12 4084 13 3800 14 3508 15 3207 17
350 4629 16 4354 17 4080 18 3800 19 3513 21 3217 23
400 4617 21 4346 22 4076 23 3800 25 3518 27 3229 29
450 4603 26 4337 28 4071 30 3800 32 3524 34 3242 37
500 4588 33 4327 35 4066 37 3800 39 3530 42 3256 46
550 4572 39 4317 41 4060 44 3800 47 3536 51 3271 54
600 4555 47 4303 50 4054 53 3800 57 3544 60 3287 65
650 4537 56 4291 59 4047 63 3800 67 3552 71 3304 76
700 4518 65 4278 68 4040 72 3800 77 3560 82 3321 88
750 4498 74 4264 78 4032 82 3800 87 3569 93 3339 99
800 4477 85 4249 90 4024 95 3800 100 3578 106 3358 113
850 4455 97 4233 102 4015 108 3800 114 3588 120 3379 127
900 4432 109 4216 115 4006 121 3800 127 3598 134 3401 142
950 4408 122 4199 129 3996 135 3800 142 3609 149 3424 157
1000 4383 137 4181 143 3986 150 3800 158 3621 165 3448 173

5.3 Tables 4, 5, and 6 indicate

10M and 16M EHS suspension strands with aeria
t he suspension strands for each stormloading district as defined
in the latest edition of the NESC.

t he maxi num span | ength for

6M

cable | ashed to

6M EHS Strand with Aeri al

TABLE 4

Maxi mum Span Lengths by Loading Districts

Cabl e Lashed to Strand

Cabl e Wi ght Maxi mum Span Lengths ft (m
Lb/ft (kg/ m Heavy Medi um Li ght
0.2 (0.3) 500 (152) 750 (229) 750 (229)
0.4 (0.6) 400 (122) 600 (183) 725 (221)
0.6 (0.9) 325 (99) 475 (145) 575 (175)
0.8 (1.2) 300 (91) 425 (129) 500 (152)
1.0 (1.5) 250 (76) 375 (114) 425 (129)
1.2 (1.8) 225 (68) 325 (99) 375 (114)
1.4 (2.1) 225 (68) 300 (91) 350 (107)
1.6 (2.4) 200 (61) 275 (84) 300 (91)
1.8 (2.7) 200 (61) 250 (76) 300 (91)
2.0 (3.0) 175 (53) 225 (68) 275 (84)
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Maxi mum Span Lengths by Loading Districts

TABLE 5

10M EHS Strand with Aeri al

Cabl e Lashed to Strand

Cabl e Wi ght Maxi mum Span Lengths ft (m
Lb/ft (kg/ m Heavy Medi um Li ght
0.4 (0.6) 625 (190) 800 (244) 900 (274)
0.6 (0.9) 550 (168) 750 (229) 875 (267)
0.8 (1.2) 475 (145) 675 (206) 775 (236)
1.0 (1.5) 425 (129) 600 (183) 700 (213)
1.2 (1.8) 400 (122) 550 (168) 625 (190)
1.4 (2.1) 350 (107) 500 (152) 575 (175)
1.6 (2.4) 325 (99) 450 (137) 525 (160)
1.8 (2.7) 300 (91) 425 (129) 475 (145)
2.0 (3.0 300 (91) 400 (122) 450 (137)
2.2 (3.3 275 (84) 375 (114) 425 (129)
2.4 (3.6) 275 (84) 350 (107) 400 (122)
2.6 (3.9 250 (76) 325 (99) 375 (114)
2.8 (4.2) 250 (76) 300 (91) 350 (107)
3.0 (4.5 225 (68) 300 (91) 325 (99)
3.2 (4.8) 225 (68) 275 (84) 325 (99)
3.4 (5.0) 200 (61) 275 (84) 325 (99)
3.6 (5.3) 200 (61) 250 (76) 275 (84)
3.8 (5.6) 200 (61) 250 (76) 275 (84)
4.0 (5.9 175 (53) 225 (68) 250 (76)
4.2 (6.2) 175 (53) 225 (68) 250 (76)
4.4 (6.5) 175 (53) 225 (68) 250 (76)
4.6 (6.8) 175 (53) 200 (61) 225 (68)
4.8 (7.1) 175 (53) 200 (61) 225 (68)
5.0 (7.4) 150 (46) 200 (61) 225 (68)
TABLE 6
Maxi mum Span Lengths by Loading Districts
16M EHS Strand with Aerial Cable Lashed to Strand
Cabl e Wi ght Maxi mum Span Lengths ft (m
| b/ft (kg/m Heavy Medi um Li ght
1.0 (1.5) 750 (229) 1000 (305) 1000 (305)
1.5 (2.2) 625 (190) 825 (251) 925 (282)
2.0 (3.0) 575 (175) 700 (213) 775 (236)
2.5 (3.7) 475 (145) 600 (183) 675 (206)
3.0 (4.5) 425 (129) 525 (160) 575 (175)
3.5 (5.2) 375 (114) 450 (137) 525 (160)
4.0 (5.9) 350 (107) 425 (129) 475 (145)
4.5 (6.7) 325 (99) 375 (114) 425 (129)
5.0 (7.4 300 (91) 350 (107) 375 (114)

5.4 A dynanoneter should be used rather than sag neasurenents in
suspensi on strand tensioning because strand sag is difficult to
accurately neasure. Shunt type dynanoneters are nore useful than
tensi on type dynanoneters because the shunt type dynanoneters can
al so be used to test the tension of the strand after the strand

as been installed. Dynanoneter

measurenents should be made in
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accordance wth the manufacturer’s instructions. Tension
readi ngs should nade as indicated in Figure 1. The oscillation
met hod for determ ning the strand tension should not be used.

5.5 The suspension strand should be tensioned using either a
strand puller attached to a winch line or by a block and tackle.
The tension should be slowy applied while the entire | ength of
the strand being installed is observed for evidence of snagging
or failure to slip through its tenporary attachnents at pol es.
The strand puller jaws should be kept free of oil, grease, etc.
to prevent slippage.

5.6 The strand should be anchored at a deadend pol e before the
first section of strand is tensioned and term nated by the use of
boltl ess guy clanps. Successive pulls should be nade fromthe
end of the first pull. |If there is a possibility that the strand
and cable may be extended beyond a deadend pole, a 3 ft (1 m

tail of suspension strand should be |left beyond the deadend pol e
to allow for extension of the strand using a strand sleeve. A 6.0
in. (152 nmm suspension strand tail should be left at all other

| ocations. The ends of the suspension strand tails should be
secured using either stainless |lashing wire wapped around the
strand or by guy wire clips. Quy wire clips are available in
sizes to fit 6M 10M and 16M EHS suspensi on strands.

5.7 Danpers to protect the suspension strand fromfatigue
failure should be used when the cable is not imediately
installed. For this purpose a piece of bridle wire may be
installed along the top of the suspension clanp and w apped
around the strand extending 2 ft (607 mm in both directions with
the ends of the bridle wire sealed. O her nethods of protecting
the strand fromfatigue failure nay be used if allowed by the
borrower .

6. CABLE | NSTALLATI ON AND LASHI NG

6.1 Direct lashing of filled copper or fiber optic cables to
suspensi on strands shoul d be acconplished by either the noving
reel or stationary reel nethod.

6.2 The noving reel nethod consists of a cable reel trailer and
a towng vehicle. This nmethod is preferred over the stationary
reel nethod because of its faster installation tine. This method
shoul d be used when the terrain along the side of the pole line
on which the cable is to be installed is free of obstructions
such as trees, guys, etc., which would prevent raising the cable
to the strand. Wen using this nethod the pulling tension and
bending radius of filled fiber optic cables should be in
accordance wth the manufacturer’s recomendations. |f not
specified by the fiber optic cable manufacturer, the maxi num

pul l'ing tension should not exceed 600 | bf (2,669 N) and m ni num
bendi ng radi us should not be |less than 20 tines the outside
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di aneter of the cable. Al so when using this nethod, the bending
radius of filled copper cables should be in accordance with the
manuf acturer’s recommendations. |If not specified by the copper
cabl e manuf acturer, the m ni num bendi ng radi us shoul d not be | ess
than 10 times the outside cable dianeter. Figure 2 depicts the
movi ng reel nmethod of installation.

6.3 The stationary reel nethod, which is depicted in Figure 3,
consists of a cable reel, a suitable device for supporting the
cable reel, and rollers attached to the strand to support the
cable during the installation. Wen using the stationary reel
met hod the pulling tension and bending radius of filled fiber
optic cables and the bending radius of filled copper cables
shoul d be in accordance wth Paragraph 6.2. Rollers used in the
stationary reel nethod should be installed on the strand at

vari ous spaci ngs dependi ng on the weight of the cable. The
roller spacing versus the cable weight that should be used with
the stationary reel nethod is given in Table 7. Rollers should
also be installed at all bends in excess of 45 degrees from

nor mal

TABLE 7
Rol | er Spaci ng Versus Cabl e Wi ght
Cabl e Wi ght Maxi mum Spaci ng
I b/ft (kg/m ft (m
1.0 (1.5) or less 35 (10.7)
1.5 (2.2 33 (10.0)
2.0 (3.0) 25 (7.6)
2.5 (3.7) 20 (6.1)
3.0 (4.5) 16 (4.9)
3.5 (5.2) 14 (4.3)
4.0 (5.9) 12 (3.6)
4.5 (6.7) 10 (3.0)
5.0 (7.4) and greater 8 (2.5)

6.4 The cable should be pulled over the rollers in the
stationary reel nethod using either a winch line, wire rope
approximately 0.25 in. (6.4 my in dianeter, or manila rope
approximately 0.5 in. (12.7 mv) in dianeter.

6.5 Because filled fiber optic cables are typically nmanufactured
and installed in longer lengths than filled copper cables,

speci al consi deration should be given to reel placenent to
elimnate the need of figure-eighting the cable and a series of

m d-assist pulls for both the noving and stationary reel
instal |l ati on net hods.

6.6 Lashing machi nes are manufactured in several sizes. The
size of the | ashing machi ne used on the construction project
shoul d be based on the outside dianeter of the cable to be
installed on the project. The |ashing machine should wap the
| ashing wire around the cabl e and suspension strand in the
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countercl ockwi se direction. Were grades in construction are
encountered, the lashing of the cable to the strand shoul d be
performed in the downhill direction.

6.7 Stainless steel lashing wire should be used to | ash cabl es
to the suspension strand on aerial plant construction projects.
The dianeter of the lashing wire used on the construction project
shoul d be based on the outside dianeter and wei ght of the cable
to be installed and the size of the | ashing machine.

6.8 Two types of lashing wire clanps are necessary in | ashing
cables to strands. The first type is a tenporary clanp having a
handl e for opening and closing the clanp jaws. The second type
is known as the permanent clanp. Tenporary clanps are renoved
after the permanent clanps are installed. QGuide drawings in RUS
Bul l etin 345-153 (RUS Form 515f) show how | ashing wires are
clanped in various situations. Lashing wire should be clanped at
each side of each utility pole.

6.9 Lashing wires should be spliced using stainless steel
conpression sl eeves for the appropriate sizes.

6.10 When filled copper or fiber optic cables are | ashed at

t enperatures below 30°F (-1.1°C), the cables should be tensioned
nmore than is usual at higher tenperatures. This should prevent
bow ng in hot weather by causing cables to be | ashed snugly

agai nst the strand.

6.11 Wen required because of construction constraints, etc.,
two filled copper or fiber optic cables nmay be | ashed to the sane
suspension strand or a new filled copper or fiber optic cable may
be | ashed over an existing cable to the sane strand. The

conbi ned di aneters of the two cabl es can not exceed the dianeter
for which the | ashing machi ne was desi gned.

6.12 In order to pronote firmlashing when |ashing two filled
copper or fiber optic cables to the sane strand, the dianeter of
first cable should not be nore than twi ce the dianeter of the
second cabl e.

6.13 If the dianeter of a filled copper cable or of two filled
copper cables exceeds 2.0 in. (51 mm, two nuts should be pl aced
bet ween the suspension clanp and washer to provi de cl earance

bet ween the pol e and cabl es.

6.14 Before lashing new filled copper or fiber optic cable to an
exi sting cable on the sanme strand, the existing |lashing wire
shoul d be exam ned for corrosion, pitting, breakage, sharp points
or edges, etc. which could danage the new cabl e during
installation. |If the existing lashing wwre is found to be
severely corroded or pitted, broken, or containing sharp points
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or edges, the existing |lashing wire should be renoved before
installation of the new cable. However, it is generally not
necessary to renove the existing | ashing wre.

7. SELF- SUPPORTI NG, FI LLED, FIBER OPTI C CABLE | NSTALLATI ON

7.1 Installation of self-supporting, filled, fiber optic cables
shoul d begin only after the guying of utility poles has been
conpleted in a section of line.

7.2 Self-supporting, filled, fiber optic cables should be
install ed using the noving reel nmethod whenever possible. The
cabl e should be placed in stringing rollers on the poles where it
shoul d remai n during the remainder of the placing and tensioning
operations. Wen using this installation nmethod the maxi num
pull'ing tension and m ni mum bend radi us of the self-supporting,
filled, fiber optic cable should not exceed the manufacturer’s
reconmendati ons.

7.3 \Wiere it is necessary, because of physical obstructions, to
install self-supporting, filled, fiber optic cables using the
stationary reel nethod, cables should be strung through rollers
under a sufficient anobunt of tension to avoid excessive bendi ng
and to prevent cables fromcontacting the ground or obstructions
bet ween poles. The rollers should be spaced as indicated in
Tabl e 7 of Paragraph 6.3. When using this installation nethod

t he maxi mum pul I'i ng tension and m ni mum bend radi us of the self-
supporting, filled fiber optic cable should not exceed the

manuf acturer’s recommendati ons. Care should be exercised to
prevent continuous spiraling occurring in self-supporting, filled
fiber optic cables when installed using the stationary reel
method. Since the cable is spiraled by hand from alternate poles
after the cabl e has been tensioned, any existing spirals in the
cabl e woul d be increased in one span and renoved in the adjacent
span. It would then be very difficult to obtain a uniform nunber
of spirals in every span

7.4 Self-supporting, filled, fiber optic cables should be
tensioned with the aid of series dynanoneters. The cable shoul d
be tenporarily supported at each pole in rollers until after the
cabl e has been tensioned and the tensioned equalized in all spans
of the section being tensioned. Tension should be applied slowy
while the entire length of cable being installed is observed for
evi dence of snagging or failure to nove freely through its
tenporary supports at the poles.

7.5 The initial stringing tension for self-supporting, filled,
fiber optic cables will depend on the size of its support strand,
the size of cable core, the NESC storm | oading district for the
construction project, the maxi mum perm ssi bl e span | ength,
tenperature at the tine of tensioning, and the cable

manuf acturer’ s recommendati ons.



Bulletin 1751F- 635
Page 27

7.6 \Wen tensioning self-supporting, filled, fiber optic cables,
the insul ation over the support strand should not be damaged.
Tensi oni ng by neans of grips placed over the insul ated support
strand is the preferred nmethod, provided that the tensioning can
be acconplished wi thout rupturing the insulation.

7.7 The initial sags and tensions for self-supporting, filled,
fiber optic cables installed at various span | engths and
tenperatures in the three NESC storm | oading districts should be
obtained fromthe fiber optic cable manufacturer.

8. SAG AND TENSI ON OF | NSTALLED FI LLED CABLES

8.1 The sag and tension in a strand and a filled copper or fiber
optic cable after their installation depends on the installation
tenperature, strand size, cable weight on a per foot basis, and
the span length. The above information is known as the “initial”
cabl e sag and tension.

8.2 The initial sags and tensions for filled copper cables
installed on 6M 10M and 16M EHS suspensi on strands at vari ous
span | engths and tenperatures are given in Tables 8 through 50.
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TABLE 8
Initial Sag and Tensi on
6M EHS Suspension Strand Supporting
Cable Weighing 0.2 Ib/ft for

Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 1409 3 1317 4 1222 4 1127 4 1032 5 936 5
125 1415 5 1326 6 1232 6 1138 7 1046 7 956 8
150 1423 8 1337 8 1246 9 1154 10 1064 10 980 11
175 1435 11 1352 12 1263 12 1175 13 1088 14 1005 15
200 1448 14 1366 15 1280 16 1196 17 1113 19 1030 20
225 1462 18 1382 18 1298 20 1217 21 1137 23 1056 24
250 1476 22 1382 22 1317 24 1239 26 1161 27 1082 30
275 1490 26 1414 27 1336 28 1261 30 1184 32 1107 34
300 1505 30 1431 31 1355 33 1282 35 1207 37 1132 39
325 1521 34 1447 36 1374 38 1303 40 1230 43 1157 45
350 1536 39 1466 41 1393 43 1325 46 1253 48 1184 51
375 1553 45 1484 47 1413 49 1347 51 1276 54 1209 57
400 1569 50 1503 52 1432 55 1467 58 1299 60 1235 63
425 1586 56 1522 58 1453 61 1388 64 1323 67 1261 70
450 1604 62 1541 65 1472 68 1410 71 1346 74 1286 77
475 1621 69 1559 71 1493 74 1431 78 1369 81 1311 85
500 1639 75 1578 78 1513 81 1453 85 1392 88 1336 92
525 1657 82 1597 85 1533 88 1474 92 1414 96 1360 100
550 1677 88 1615 92 1554 95 1495 99 1437 103 1384 107
575 1695 95 1634 99 1574 103 1515 107 1459 111 1407 115
600 1713 103 1653 107 1594 111 1536 115 1482 119 1430 124
625 1730 111 1671 115 1614 119 1556 123 1504 128 1453 132
650 1746 119 1689 123 1633 127 1576 132 1525 136 1475 141
675 1763 127 1707 131 1653 135 1596 140 1546 145 1497 150
700 1779 135 1725 140 1672 144 1616 149 1567 154 1518 159
725 1795 144 1743 148 1690 153 1636 158 1586 163 1539 168
750 1811 152 1759 157 1708 162 1656 167 1605 172 1559 178
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TABLE 9
Initial Sag and Tensi on
6M EHS Suspension Strand Supporting
Cable Weighing 0.4 Ib/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 1430 5 1344 6 1258 6 1169 7 1080 7 994 8
125 1455 8 1372 9 1288 9 1203 10 1119 11 1037 12
150 1482 12 1402 12 1319 13 1239 14 1160 15 1082 16
175 1510 16 1432 17 1352 18 1275 19 1201 20 1127 21
200 1540 20 1464 21 1386 23 1313 24 1243 25 1172 27
225 1570 25 1497 26 1423 28 1353 29 1285 31 1218 32
250 1602 31 1531 32 1461 33 1393 35 1328 37 1264 38
275 1635 37 1566 38 1499 40 1434 41 1371 43 1309 45
300 1668 43 1602 44 1537 46 1474 48 1413 50 1353 52
325 1703 49 1638 51 1576 53 1515 55 1455 57 1397 60
350 1737 56 1675 58 1614 60 1555 62 1496 65 1441 67
375 1773 63 1712 65 1652 67 1594 70 1537 72 1483 75
400 1809 70 1751 72 1692 75 1635 77 1578 80 1525 83
425 1843 77 1786 80 1728 83 1672 85 1617 88 1565 91
450 1875 85 1821 88 1764 91 1709 94 1655 97 1604 100
475 1909 93 1855 96 1799 99 1745 102 1692 105 1643 109
500 1943 101 1889 104 1834 108 1782 111 1729 114 1680 118
525 1975 110 1922 113 1868 116 1817 120 1766 123 1717 127
550 2007 119 1955 122 1903 126 1852 129 1802 133 1754 137
575 2039 128 1988 132 1936 135 1886 139 1837 143 1790 146
600 2071 138 2020 141 1970 145 1921 149 1873 153 1825 156
625 2102 147 2053 151 2003 154 1955 159 1907 163 1860 168
650 2133 157 2084 161 2035 164 1988 169 1941 173 1895 177
675 2163 167 2116 171 2067 175 2021 179 1975 183 1929 188
700 2194 177 2147 181 2099 185 2053 189 2008 194 1963 198
725 2224 187 2177 191 2131 195 2086 200 2041 205 1997 209
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TABLE 10
Initial Sag and Tensi on
6M EHS Suspension Strand Supporting
Cabl e Weighing 0.6 Ib/ft for

Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 1473 7 1386 8 1306 8 1225 9 1142 10 1062 10
125 1520 12 1437 13 1359 13 1283 14 1205 15 1128 16
150 1567 17 1489 18 1414 19 1341 20 1267 21 1194 22
175 1615 23 1540 24 1467 25 1398 26 1327 27 1257 28
200 1663 28 1592 29 1521 30 1454 32 1387 33 1321 35
225 1711 34 1643 35 1574 36 1511 38 1447 40 1383 41
250 1758 40 1694 41 1629 43 1566 44 1504 46 1444 48
275 1806 46 1744 48 1681 49 1621 51 1563 53 1506 55
300 1853 53 1794 55 1676 59 1648 68 1619 61 1566 63
325 1901 61 1844 63 1728 67 1701 69 1674 71 1621 73
350 1948 69 1892 71 1782 75 1756 76 1729 77 1676 80
375 1996 77 1943 79 1833 83 1808 85 1782 86 1732 88
400 2044 85 1992 88 1939 90 1886 92 1835 95 1785 98
425 2091 94 2039 96 1986 99 1935 102 1886 104 1837 107
450 2138 103 2087 106 2035 108 1986 111 1938 114 1890 117
475 2186 112 2135 115 2084 118 2036 121 1988 124 1941 127
500 2233 122 2182 125 2132 128 2085 131 2039 134 1993 137
525 2278 132 2228 135 2179 138 2133 141 2087 144 2041 147
550 2323 142 2275 145 2227 149 2182 152 2136 155 2090 158
575 2367 153 2320 156 2273 159 2228 162 2184 166 2140 170
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TABLE 11
Initial Sag and Tensi on
6M EHS Suspension Strand Supporting
Cabl e Weighing 0.8 Ib/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 1520 9 1442 10 1362 10 1284 11 1207 11 1133 12
125 1585 13 1510 14 1434 15 1360 16 1287 16 1218 17
150 1648 19 1577 19 1505 20 1435 21 1365 22 1302 23
175 1712 24 1643 26 1575 27 1509 28 1443 29 1380 30
200 1775 31 1709 32 1644 33 1582 35 1518 36 1455 37
225 1837 38 1775 39 1713 41 1653 42 1594 44 1540 45
250 1899 46 1842 47 1782 49 1725 50 1668 52 1618 54
275 1963 54 1907 55 1849 57 1793 59 1741 60 1692 62
300 2026 62 1973 64 1917 66 1863 67 1811 69 1761 71
325 2089 71 2038 72 1983 74 1931 76 1882 78 1834 81
350 2151 79 2102 81 2049 83 1999 86 1950 88 1903 90
375 2213 88 2164 91 2113 93 2065 95 2017 97 1970 100
400 2275 98 2227 100 2178 103 2131 105 2083 107 2036 110
425 2334 107 2288 110 2241 112 2194 115 2147 117 2100 120
450 2394 117 2347 120 2300 123 2225 125 2210 128 2163 131
475 2453 128 2407 131 2360 133 2322 136 2271 139 2225 142
500 2512 139 2466 141 2419 144 2375 147 2331 150 2287 153
TABLE 12
Initial Sag and Tensi on
6M EHS Suspensi on Strand Supporting
Cable Weighing 1.0 I b/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 1567 11 1492 11 1419 12 1351 12 1278 13 1211 14
125 1650 16 1579 16 1510 17 1443 18 1375 19 1310 20
150 1733 21 1664 22 1598 23 1534 24 1470 25 1408 26
175 1814 28 1747 29 1685 30 1623 31 1564 33 1504 34
200 1895 35 1831 36 1770 38 1712 39 1656 40 1599 42
225 1974 43 1912 44 1854 46 1800 47 1745 49 1691 50
250 2052 51 1992 53 1937 54 1889 56 1832 58 1781 59
275 2128 60 2070 62 2018 64 1967 65 1915 67 1867 69
300 2204 70 2148 71 2098 73 2048 75 1998 77 1951 79
325 2277 79 2225 81 2176 83 2132 85 2079 87 2033 89
350 2351 89 2301 91 2253 93 2205 95 2158 97 2113 99
375 2424 99 2375 101 2328 103 2281 105 2235 108 2191 110
400 2495 109 2449 112 2402 114 2356 116 2311 118 2267 121
425 2566 120 2521 122 2476 125 2431 127 2386 129 2343 132
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TABLE 13
Initial Sag and Tensi on
6M EHS Suspension Strand Supporting
Cable Weighing 1.2 Ib/ft for

Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 1625 12 1554 13 1492 13 1415 14 1348 15 1283 16
125 1722 18 1654 18 1588 19 1525 20 1461 21 1398 22
150 1818 24 1754 25 1692 26 1632 27 1570 28 1511 29
175 1912 32 1852 33 1793 34 1735 35 1678 36 1621 37
200 2005 40 1949 41 1892 42 1837 43 1782 44 1731 46
225 2097 48 2043 49 1988 51 1934 52 1882 53 1833 55
250 2189 57 2137 58 2085 60 2033 61 1982 63 1934 65
275 2279 66 2229 68 2179 69 2130 71 2080 73 2033 74
300 2369 76 2321 77 2273 79 2224 81 2175 83 2128 85
325 2457 86 2410 88 2363 89 2315 91 2268 93 2221 95
350 2545 96 2498 98 2452 100 2406 102 2359 104 2312 106
375 2629 107 2583 109 2536 111 2492 113 2446 115 2400 117
TABLE 14
Initial Sag and Tensi on
6M EHS Suspensi on Strand Supporting
Cable Weighing 1.4 Ib/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100

Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 1682 14 1613 14 1547 15 1483 15 1418 16 1353 17
125 1793 20 1727 20 1665 21 1605 22 1544 23 1483 24
150 1903 27 1841 28 1782 29 1725 30 1669 31 1611 32
175 2012 35 1953 36 1897 37 1844 38 1789 39 1735 40
200 2120 43 2064 44 2010 46 1960 47 1907 48 1854 49
225 2225 52 2171 53 2120 55 2071 56 2020 57 1970 59
250 2329 62 2277 63 2227 65 2180 66 2130 67 2082 69
275 2431 72 2381 73 2333 75 2286 76 2239 78 2192 79
300 2532 82 2483 84 2436 85 2390 87 2344 88 2299 90
325 2630 93 2583 94 2537 96 2494 98 2447 99 2402 101
350 2727 103 2681 105 2636 107 2592 109 2547 111 2502 113
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TABLE 15
Initial Sag and Tensi on
6M EHS Suspension Strand Supporting
Cable Weighing 1.6 Ib/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 1742 15 1676 15 1610 16 1547 17 1484 17 1425 18
125 1867 21 1804 22 1742 23 1684 24 1628 25 1572 26
150 1992 29 1933 30 1874 31 1818 32 1766 33 1711 34
175 2114 37 2058 38 2002 39 1950 40 1900 42 1848 43
200 2235 46 2183 47 2130 49 2080 50 2030 51 1982 53
225 2353 56 2302 57 2252 58 2202 59 2153 61 2109 63
250 2470 66 2419 67 2371 68 2323 70 2275 71 2231 73
275 2582 76 2533 78 2487 79 2440 81 2394 82 2348 84
300 2692 87 2644 89 2600 90 2555 92 2510 94 2465 95
TABLE 16
Initial Sag and Tensi on
6M EHS Suspensi on Strand Supporting
Cable Weighing 1.8 Ib/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 1800 16 1737 17 1678 17 1616 18 1556 19 1497 19
125 1944 23 1884 24 1826 24 1768 25 1710 26 1654 27
150 2085 31 2027 32 1971 33 1914 34 1860 35 1808 36
175 2221 40 2166 41 2114 42 2060 43 2008 44 1857 45
200 2352 49 2302 50 2251 51 2199 52 2150 54 2101 55
225 2479 59 2433 60 2384 61 2334 63 2287 64 2241 66
250 2604 70 2559 71 2512 72 2464 74 2419 75 2375 77
275 2724 81 2680 82 2635 83 2590 85 2545 86 2501 88
300 2843 92 2800 94 2755 95 2711 96 2668 98 2626 100
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TABLE 17
Initial Sag and Tensi on
6M EHS Suspension Strand Supporting
Cable Weighing 2.0 I b/ft for

Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 1861 17 1799 18 1738 18 1680 19 1622 20 1566 20
125 2011 24 1954 25 1897 26 1843 27 1789 28 1736 29
150 2160 33 2108 34 2054 35 2002 36 1952 37 1902 38
175 2307 42 2257 43 2207 44 2158 45 2110 46 2062 47
200 2452 52 2406 53 2358 54 2311 55 2264 57 2218 58
225 2593 63 2549 64 2504 65 2457 66 2411 67 2365 69
250 2730 74 2686 75 2642 76 2596 77 2551 79 2506 80
275 2862 84 2820 86 2776 88 2732 89 2688 91 2645 92
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TABLE 18
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cabl e Weighing 0.4 Ib/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 2503 4 2355 4 2200 4 2046 4 1891 5 1733 5
125 2524 6 2379 7 2229 7 2079 8 1929 8 1776 9
150 2547 9 2405 10 2260 10 2115 11 1968 12 1819 13
175 2571 12 2433 13 2293 14 2151 15 2088 16 1863 17
200 2596 16 2461 17 2323 18 2185 19 2047 20 1907 21
225 2622 19 2489 20 2355 21 2221 23 2087 24 1951 25
250 2648 23 2518 24 2386 26 2256 27 2125 29 1995 30
275 2674 27 2547 28 2419 30 2291 32 2163 33 2038 35
300 2700 31 2578 33 2453 35 2327 37 2203 38 2082 41
325 2727 36 2607 38 2486 39 2365 42 2244 44 2126 46
350 2758 40 2640 42 2520 44 2401 47 2283 49 2170 52
375 2787 45 2674 48 2558 50 2443 52 2329 55 2215 57
400 2820 51 2709 54 2596 56 2484 58 2372 61 2260 64
425 2853 57 2743 60 2633 62 2524 65 2414 68 2305 71
450 2885 64 2776 66 2664 69 2563 72 2455 74 2350 78
475 2918 70 2810 73 2705 75 2602 79 2493 82 2394 85
500 2951 77 2844 80 2740 83 2639 86 2537 89 2437 93
525 2983 84 2879 87 2778 90 2678 94 2578 97 2479 101
550 3016 92 2913 95 2814 98 2716 101 2618 105 2522 109
575 3049 99 2947 102 2849 106 2754 110 2659 113 2565 117
600 3082 107 2982 110 2886 114 2791 118 2697 122 2608 126
625 3115 114 3016 118 2918 122 2827 126 2736 130 2651 135
650 3149 122 3051 126 2955 130 2865 134 2776 139 2692 143
675 3179 130 3084 134 2988 139 2901 143 2815 147 2731 152
700 3210 139 3117 143 3023 147 2937 151 2853 156 2771 161
725 3241 147 3150 151 3058 156 2974 160 2891 165 2809 170
750 3272 156 3183 161 3093 165 3011 170 2929 175 2847 180
775 3303 165 3217 170 3128 175 3047 180 2966 184 2885 190
800 3335 175 3251 180 3167 185 3085 189 3004 195 2923 200
825 3366 185 3284 190 3201 195 3120 200 3040 205 2961 210
850 3397 195 3317 200 3235 205 3154 210 3076 215 2998 221
875 3429 205 3351 210 3265 215 3189 221 3115 226 3035 232
900 3461 215 3382 220 3302 226 3223 231 3147 237 3071 243
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TABLE 19
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 0.6 Ib/ft for

Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 2533 5 2390 5 2240 5 2089 6 1941 6 1790 7
125 2571 8 2432 8 2287 9 2142 9 1999 10 1853 11
150 2610 11 2475 12 2336 12 2197 13 2057 14 1916 15
175 2648 15 2520 15 2386 15 2250 16 2116 17 1980 17
200 2691 19 2565 20 2434 21 2303 22 2173 23 2042 25
225 2734 23 2609 24 2483 25 2356 27 2231 28 2105 30
250 2776 28 2655 29 2531 31 2409 32 2286 34 2166 35
275 2818 33 2700 34 2581 36 2461 38 2342 39 2226 41
300 2861 38 2747 40 2631 41 2514 43 2398 45 2287 47
325 2905 43 2793 45 2680 47 2567 49 2455 51 2347 54
350 2952 48 2842 51 2730 53 2619 55 2510 58 2406 60
375 2998 55 2891 57 2783 59 2676 62 2570 64 2466 67
400 3046 62 2941 64 2835 66 2731 69 2657 71 2524 74
425 3094 69 2990 71 2887 73 2785 76 2684 79 2583 82
450 3141 76 3038 78 2934 81 2839 84 2739 86 2641 90
475 3188 83 3087 86 2989 89 2892 92 2791 95 2698 98
500 3236 91 3136 94 3039 97 2944 100 2848 103 2755 106
525 3283 99 3186 102 3091 105 2997 108 2903 112 2811 115
550 3331 107 3234 110 3141 114 3049 117 2957 120 2867 124
575 3378 116 3282 119 3190 122 3101 126 3012 130 2923 133
600 3424 124 3331 128 3240 131 3151 135 3063 139 2979 143
625 3470 133 3378 137 3287 140 3201 144 3115 148 3034 152
650 3517 142 3425 146 3336 150 3251 154 3167 158 3087 162
675 3559 151 3470 155 3381 159 3299 163 3217 167 3137 172
700 3602 160 3515 164 3426 168 3346 173 3266 177 3188 181
725 3645 170 3560 174 3474 178 3394 182 3315 187 3237 192
750 3687 180 3604 184 3519 188 3441 192 3363 197 3286 202
775 3729 190 3648 194 3564 199 3487 203 3410 208 3333 213
800 3775 201 3692 205 3612 209 3534 214 3458 219 3381 224
825 3813 211 3735 216 3656 220 3580 225 3504 230 3429 235
850 3855 222 3779 227 3701 231 3624 236 3550 241 3475 247
875 3898 233 3824 238 3743 243 3670 248 3598 253 3522 258
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TABLE 20
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cabl e Weighing 0.8 Ib/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 2563 6 2425 6 2280 6 2132 7 1991 8 1847 8
125 2618 9 2485 9 2345 10 2205 11 2069 12 1930 12
150 2673 13 2545 13 2412 14 2279 15 2146 16 2013 17
175 2727 17 2607 18 2479 20 2349 20 2224 21 2097 23
200 2786 21 2669 23 2545 24 2421 25 2299 27 2177 28
225 2846 27 2729 28 2611 29 2491 31 2375 33 2259 34
250 2904 32 2792 34 2676 35 2562 37 2447 39 2337 40
275 2962 38 2853 40 2743 41 2631 43 2521 45 2414 47
300 3022 44 2916 46 2809 48 2701 50 2593 52 2492 54
325 3083 51 2979 53 2874 55 2769 57 2666 59 2568 61
350 3136 58 3044 60 2940 62 2837 64 2737 66 2642 69
375 3209 65 3108 67 3008 69 2909 72 2811 74 2717 76
400 3272 72 3173 74 3074 77 2978 79 2912 82 2788 84
425 3335 80 3237 82 3141 85 3046 87 2954 90 2861 93
450 3397 88 3300 90 3204 93 3115 96 3023 98 2932 101
475 3458 96 3364 99 3273 102 3182 105 3089 107 3002 110
500 3521 105 3428 108 3338 111 3248 114 3159 117 3073 120
525 3583 114 3493 117 3404 120 3316 123 3228 126 3143 129
550 3646 123 3555 126 3468 129 3382 132 3296 136 3212 139
575 3707 133 3617 136 3531 139 3448 142 3365 146 3281 149
600 3766 142 3680 145 3594 149 3511 152 3429 156 3350 160
625 3825 152 3740 155 3656 159 3575 162 3494 166 3417 170
650 3885 162 3799 165 3717 169 3637 173 3558 177 3482 181
675 3939 172 3856 175 3774 179 3697 183 3619 187 3443 191
700 3994 182 3913 186 3829 190 3755 194 3679 198 3605 202
725 4049 192 3970 196 3890 200 3814 204 3739 209 3665 213
750 4102 203 4025 207 3945 211 3874 216 3797 220 3725 225
775 4155 214 4079 218 4000 223 3927 227 3854 231 3781 236
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TABLE 21
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 1.0 I b/ft for

Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 2593 7 2459 7 2319 8 2176 8 2040 9 1903 10
125 2664 10 2537 11 2404 11 2268 12 2138 13 2008 14
150 2736 14 2615 15 2488 16 2360 17 2236 19 2111 20
175 2809 19 2694 20 2572 21 2449 23 2331 24 2213 25
200 2882 24 2772 26 2655 27 2538 29 2425 30 2313 32
225 2957 30 2850 32 2739 33 2627 35 2518 37 2412 39
250 3031 37 2928 39 2822 40 2714 42 2609 44 2509 46
275 3107 44 3007 45 2904 47 2801 49 2699 51 2602 53
300 3183 51 3086 53 2987 55 2887 57 2789 59 2698 61
325 3261 58 3166 60 3069 62 2971 64 2877 67 2789 69
350 3340 66 3246 68 3151 70 3056 73 2965 75 2878 77
375 3419 74 3326 77 3232 79 3141 81 3052 83 2967 86
400 3497 83 3405 85 3313 87 3225 90 3138 92 3053 95
425 3575 91 3484 94 3394 96 3308 97 3223 101 3139 104
450 3652 100 3563 103 3475 105 3390 108 3307 111 3224 113
475 3729 109 3641 112 3556 115 3471 117 3388 120 3306 123
500 3807 119 3720 122 3636 124 3553 127 3471 130 3391 133
525 3883 129 3799 132 3716 135 3634 138 3554 141 3475 144
550 3960 139 3877 142 3795 145 3715 148 3636 151 3558 154
575 4035 149 3953 152 3873 156 3794 159 3717 162 3640 165
600 4108 160 4029 163 3949 166 3872 170 3795 173 3720 176
625 4180 170 4101 174 4024 177 3948 181 3873 184 3799 188
650 4252 181 4174 185 4099 188 4024 192 3950 196 3876 199
675 4319 192 4243 196 4168 199 4094 203 4021 207 3949 211
700 4387 203 4312 207 4237 211 4164 215 4093 218 4022 223
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TABLE 22
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 1.2 Ib/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 2639 8 2508 8 2372 9 2234 9 2102 10 1970 11
125 2727 11 2603 12 2474 13 2343 14 2217 15 2093 16
150 2816 16 2698 17 2576 18 2452 19 2332 20 2212 21
175 2905 21 2793 22 2675 23 2555 25 2442 26 2328 27
200 2993 27 2886 28 2773 30 2661 31 2551 33 2443 34
225 3082 34 2978 35 2872 36 2764 38 2659 40 2556 41
250 3170 41 3070 42 2968 44 2865 46 2764 47 2667 49
275 3259 48 3163 50 3064 51 2965 53 2867 55 2773 57
300 3349 56 3255 57 3160 59 3064 61 2969 63 2880 65
325 3440 64 3348 65 3254 68 3160 69 3069 72 2983 73
350 3531 72 3440 74 3349 76 3257 78 3169 80 3084 82
375 3622 81 3532 83 3442 85 3354 87 3367 89 3184 92
400 3712 89 3623 92 3534 94 3449 96 3364 99 3282 101
425 3801 98 3714 101 3627 103 3542 106 3460 108 3379 111
450 3889 108 3803 110 3719 113 3636 115 3555 118 3475 121
475 3977 118 3892 120 3809 123 3727 125 3646 128 3567 131
500 4064 128 3980 130 3899 133 3818 136 3739 139 3661 142
525 4149 138 4069 141 3988 144 3908 147 3831 150 3753 153
550 4235 149 4155 152 4076 155 3998 158 3921 161 3845 164
575 4318 160 4239 163 4161 166 4085 169 4009 172 3934 176
600 4399 171 4322 174 4245 177 4170 181 4095 184 4022 187
625 4479 182 4403 186 4328 189 4255 192 4181 196 4109 199
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TABLE 23
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 1.4 Ib/ft for

Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 2685 9 2557 9 2425 10 2292 10 2164 11 2038 12
125 2791 13 2670 13 2545 14 2418 15 2296 16 2178 17
150 2896 18 2782 19 2664 19 2544 21 2428 22 2313 23
175 3001 23 2892 24 2779 25 2661 27 2553 28 2444 29
200 3104 30 3000 31 2892 32 2784 34 2677 35 2573 37
225 3207 37 3107 38 3005 39 2901 41 2800 43 2700 44
250 3309 44 3213 46 3115 47 3016 49 2919 51 2825 52
275 3412 52 3319 54 3224 55 3129 57 3035 59 2944 61
300 3515 60 3424 62 3333 64 3241 66 3149 68 3062 69
325 3619 69 3530 71 3439 73 3349 75 3261 77 3178 78
350 3722 78 3634 80 3547 82 3458 84 3373 86 3290 88
375 3825 88 3739 89 3652 91 3567 93 3482 95 3401 97
400 3927 96 3841 98 3755 101 3673 103 3590 105 3511 107
425 4027 106 3944 108 3861 110 3777 113 3697 115 3619 118
450 4126 116 4043 118 3963 121 3882 123 3803 126 3725 128
475 4225 126 4143 129 4062 131 3983 134 3905 136 3828 139
500 4321 137 4211 139 4162 142 4084 144 4007 147 3931 150
525 4416 148 4339 150 4260 153 4183 156 4108 159 4032 161
550 4510 159 4433 162 4357 165 4281 167 4206 170 4132 173
575 4601 171 4525 174 4449 177 4376 180 4302 182 4229 186
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TABLE 24
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 1.6 Ib/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 2731 9 2606 10 2479 11 2350 11 2227 12 2106 13
125 2855 14 2737 15 2616 15 2493 16 2375 17 2263 18
150 2976 19 2866 20 2752 21 2636 22 2524 23 2414 24
175 3097 25 2991 27 2883 27 2768 29 2664 30 2560 31
200 3215 32 3114 34 3011 35 2907 36 2803 38 2703 39
225 3332 40 3236 41 3138 42 3038 44 2941 46 2844 47
250 3448 48 3356 49 3262 51 3167 53 3074 54 2983 56
275 3565 56 3475 58 3384 60 3293 61 3203 63 3115 65
300 3681 65 3594 67 3506 68 3418 70 3330 72 3245 74
325 3798 74 3712 76 3625 78 3538 80 3454 82 3373 83
350 3914 83 3828 85 3745 87 3659 89 3577 91 3496 93
375 4028 93 3946 95 3862 97 3780 99 3697 101 3619 103
400 4142 103 4059 105 3976 107 3897 109 3817 112 3740 114
425 4253 113 4174 115 4095 118 4012 120 3935 122 3859 125
450 4364 124 4284 126 4207 128 4128 131 4051 133 3977 136
475 4473 135 4394 137 4315 139 4239 142 4164 144 4090 147
500 4579 146 4502 148 4425 150 4350 153 4275 156 4201 158
525 4683 157 4609 160 4533 162 4458 165 4385 168 4311 170
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TABLE 25
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 1.8 Ib/ft for

Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 2778 10 2656 11 2533 12 2409 12 2290 13 2174 14
125 2919 15 2804 16 2687 17 2569 18 2454 19 2349 19
150 3057 21 2950 22 2840 23 2729 24 2621 25 2515 26
175 3193 28 3090 29 2987 30 2875 31 2775 32 2676 33
200 3326 35 3228 36 3130 37 3030 39 2930 40 2833 41
225 3457 43 3365 44 3271 46 3176 47 3082 49 2989 50
250 3588 52 3499 53 3409 55 3319 56 3229 58 3141 59
275 3718 61 3631 62 3545 64 3458 65 3371 67 3286 69
300 3848 70 3764 71 3679 73 3595 75 3511 77 3428 78
325 3977 79 3894 81 3811 83 3728 85 3647 87 3568 88
350 4106 89 4023 91 3943 93 3861 95 3781 97 3703 99
375 4232 99 4153 101 4072 103 3993 105 3913 107 3837 109
400 4357 110 4278 112 4198 114 4121 116 4044 118 3969 120
425 4480 121 4404 123 4329 125 4247 127 4173 130 4099 132
450 4602 132 4525 134 4451 136 4374 139 4300 141 4229 143
475 4721 143 4645 145 4569 147 4495 150 4423 152 4351 155
TABLE 26
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 2.0 I b/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100

Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 2825 11 2706 12 2587 13 2468 13 2353 14 2242 15
125 2983 17 2871 17 2758 18 2645 19 2534 20 2435 21
150 3138 23 3034 24 2928 24 2822 25 2718 26 2617 28
175 3289 30 3190 31 3091 32 2982 33 2887 34 2792 35
200 3437 38 3343 39 3249 40 3153 41 3057 43 2963 44
225 3583 46 3494 47 3404 49 3314 50 3224 52 3134 53
250 3728 55 3642 57 3556 58 3471 60 3385 61 3300 63
275 3871 65 3788 66 3706 68 3623 69 3540 71 3457 73
300 4015 75 3934 76 3853 78 3773 79 3692 81 3611 83
325 4157 85 4076 86 3997 88 3918 90 3840 92 3763 93
350 4298 95 4218 97 4141 98 4063 100 3986 102 3910 104
375 4436 106 4360 107 4283 109 4206 111 4129 113 4055 115
400 4573 117 4497 119 4420 121 4345 123 4271 125 4199 127
425 4707 128 4635 130 4563 132 4482 134 4411 137 4340 139
450 4840 140 4766 142 4695 144 4620 146 4549 149 4481 151
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TABLE 27
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 2.2 Ib/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 2879 12 2763 13 2646 13 2530 14 2418 15 2309 15
125 3052 18 2942 18 2832 19 2721 20 2613 21 2514 22
150 3221 24 3119 25 3014 26 2910 27 2808 28 2709 29
175 3385 32 3288 33 3190 34 3085 35 2991 36 2897 37
200 3546 40 3454 41 3361 42 3267 43 3173 45 3082 46
225 3704 49 3617 50 3528 51 3440 52 3352 54 3264 55
250 3861 58 3776 59 3692 61 3608 62 3524 64 3441 65
275 4015 68 3934 69 3853 71 3772 72 3690 74 3608 75
300 4169 78 4090 79 4011 81 3933 83 3852 84 3773 86
325 4322 88 4243 90 4166 91 4088 93 4011 95 3935 97
350 4473 99 4395 101 4319 102 4242 104 4167 106 4092 108
375 4620 110 4546 112 4469 114 4394 116 4319 118 4246 120
400 4765 121 4692 123 4616 125 4543 127 4470 129 4399 131
425 4908 133 4837 135 4765 137 4687 139 4617 142 4547 144
TABLE 28
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 2.4 Ib/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 2933 13 2820 14 2705 14 2592 15 2483 15 2377 16
125 3121 19 3013 20 2906 20 2797 21 2692 22 2594 23
150 3304 26 3204 26 3101 27 2999 28 2899 29 2801 30
175 3482 33 3386 34 3290 35 3188 36 3095 38 3003 39
200 3655 42 3565 43 3473 44 3381 45 3289 47 3201 48
225 3826 51 3740 52 3652 53 3566 55 3480 56 3395 57
250 3994 61 3911 62 3828 63 3745 65 3663 66 3582 68
275 4159 71 4080 72 4000 73 3921 75 3840 77 3759 78
300 4324 81 4247 83 4169 84 4093 86 4012 87 3935 89
325 4487 92 4411 93 4335 95 4258 97 4182 98 4107 100
350 4648 103 4573 104 4498 106 4423 108 4348 110 4274 112
375 4804 114 4732 116 4655 118 4582 120 4509 122 4438 124
400 4958 126 4887 128 4812 130 4741 132 4669 134 4599 136
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TABLE 29
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 2.6 Ib/ft for

Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 2987 14 2877 14 2764 15 2654 16 2548 16 2445 17
125 3190 20 3085 21 2980 21 2873 22 2771 23 2674 24
150 3387 27 3289 28 3188 29 3088 30 2990 31 2894 32
175 3579 35 3484 36 3390 37 3291 38 3199 39 3109 40
200 3765 44 3676 45 3585 46 3495 47 3406 49 3320 50
225 3948 53 3863 55 3776 56 3693 57 3609 58 3526 60
250 4127 63 4046 65 3964 66 3883 67 3802 69 3723 70
275 4304 74 4226 75 4147 77 4070 78 3990 79 3911 82
300 4479 84 4404 86 4328 87 4253 89 4173 91 4097 92
325 4652 95 4579 97 4504 99 4428 100 4353 102 4279 104
350 4823 107 4751 108 4677 110 4603 112 4530 114 4456 116
375 4988 119 4918 120 4842 122 4770 124 4699 126 4630 128
TABLE 30
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 2.8 I b/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100

Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 3042 15 2935 15 2824 16 2717 16 2613 17 2513 18
125 3259 21 3157 22 3054 23 2950 23 2850 24 2754 25
150 3471 29 3374 29 3275 30 3177 31 3081 32 2987 33
175 3676 37 3588 38 3490 39 3394 40 3303 41 3215 42
200 3875 46 3787 47 3697 48 3610 49 3523 51 3439 52
225 4070 56 3986 57 3901 58 3820 59 3738 61 3657 62
250 4260 66 4181 67 4100 69 4021 70 3942 71 3864 73
275 4449 77 4372 78 4295 79 4219 81 4140 82 4062 84
300 4634 88 4561 89 4487 91 4413 92 4334 94 4259 95
325 4817 99 4747 101 4673 102 4599 104 4524 105 4451 107
350 4999 111 4929 112 4856 114 4783 116 4712 118 4638 119
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TABLE 31
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 3.0 I b/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 3097 15 2993 16 2884 17 2780 17 2679 18 2581 19
125 3329 22 3229 23 3128 24 3027 24 2930 25 2834 26
150 3555 30 3459 31 3362 32 3266 33 3172 34 3080 35
175 3773 39 3682 40 3590 41 3497 42 3408 43 3321 44
200 3985 48 3898 49 3810 50 3725 51 3640 53 3558 54
225 4192 58 4109 59 4026 61 3947 62 3867 63 3788 64
250 4393 69 4316 70 4237 71 4159 73 4082 74 4005 75
275 4594 80 4519 81 4443 82 4368 84 4290 85 4215 87
300 4789 91 4718 92 4646 94 4573 95 4495 97 4421 98
325 4983 103 4915 104 4843 106 4770 107 4696 109 4623 110
TABLE 32
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 3.2 Ib/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 3154 16 3051 17 2944 17 2842 18 2743 18 2646 19
125 3398 23 3300 24 3202 25 3103 25 3008 26 2914 27
150 3636 31 3542 32 3448 33 3354 34 3262 35 3172 36
175 3864 40 3776 41 3687 42 3596 43 3509 44 3423 45
200 4088 50 4003 51 3918 52 3834 53 3751 54 3670 55
225 4304 60 4224 61 4143 62 4065 63 3986 65 3907 66
250 4516 71 4440 72 4363 73 4287 75 4210 76 4134 77
275 4727 82 4653 83 4578 85 4505 86 4428 87 4354 89
300 4932 94 4862 95 4791 96 4719 98 4642 99 4569 101
325 5133 105 5066 107 4995 109 4924 110 4851 112 4779 113
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TABLE 33
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 3.4 Ib/ft for

Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 3211 17 3109 17 3004 18 2905 18 2807 19 2711 20
125 3468 24 3372 25 3276 25 3179 26 3086 27 2994 28
150 3717 32 3626 33 3534 34 3442 35 3352 36 3264 37
175 3956 41 3870 42 3784 43 3695 44 3610 45 3526 46
200 4191 51 4109 52 4026 54 3943 55 3862 56 3782 57
225 4417 62 4339 63 4260 64 4183 65 4105 66 4027 68
250 4639 73 4565 74 4489 75 4415 77 4338 78 4263 79
275 4860 84 4787 86 4714 87 4642 88 4566 90 4493 91
300 5075 96 5006 98 4936 99 4865 100 4789 102 4718 103
325 5283 108 5217 110 5147 111 5078 113 5006 114 4935 116
TABLE 34
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 3.6 Ib/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100

Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 3269 17 3167 18 3065 18 2968 19 2871 20 2776 20
125 3538 25 3444 26 3350 26 3255 27 3164 28 3074 29
150 3798 33 3710 34 3620 35 3530 36 3442 37 3357 38
175 4048 43 3964 44 3881 45 3795 46 3711 47 3629 48
200 4294 53 4215 54 4134 55 4052 56 3973 57 3895 58
225 4530 64 4454 65 4377 66 4301 67 4224 68 4147 69
250 4762 75 4690 76 4615 77 4543 79 4467 80 4392 81
275 4993 87 4922 88 4850 89 4779 91 4704 92 4632 93
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TABLE 35
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cabl e Weighing 3.8 I b/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 3327 18 3226 18 3126 19 3031 20 2935 20 2842 21
125 3608 26 3516 27 3424 27 3332 28 3243 29 3155 29
150 3879 35 3794 35 3706 36 3618 37 3533 38 3450 39
175 4140 44 4059 45 3978 46 3895 47 3813 48 3732 49
200 4397 55 4321 56 4242 57 4162 58 4084 59 4008 60
225 4643 65 4569 67 4494 68 4420 69 4343 70 4267 71
250 4886 77 4815 78 4742 79 4671 81 4596 82 4521 83
275 5126 89 5057 90 4986 92 4916 93 4843 94 4771 95
TABLE 36
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 4.0 I b/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 3385 19 3285 19 3187 20 3093 20 3000 21 2908 22
125 3678 27 3588 27 3498 28 3409 29 3322 30 3236 30
150 3960 36 3878 37 3793 37 3707 38 3624 39 3543 40
175 4232 46 4154 47 4075 47 3995 48 3915 49 3835 50
200 4500 56 4427 57 4350 58 4272 59 4195 61 4121 62
225 4756 67 4684 68 4612 70 4539 71 4463 72 4387 73
250 5010 79 4940 80 4869 81 4799 83 4725 84 4651 85
TABLE 37
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 4.2 Ib/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 3441 19 3342 20 3245 20 3153 21 3060 21 2969 22
125 3746 27 3656 28 3567 29 3479 30 3392 30 3306 31
150 4039 37 3958 38 3873 38 3789 39 3706 40 3624 41
175 4322 47 4245 48 4166 49 4087 49 4008 50 3928 51
200 4599 57 4526 59 4450 60 4373 61 4296 62 4222 63
225 4865 69 4793 70 4722 71 4649 72 4574 73 4499 74
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250 | 5127 81 5058 82 4988 83 4919 84 4846 86 4773 87
TABLE 38
Initial Sag and Tensi on
10M EHS Suspensi on Strand Supporti ng
Cabl e Weighing 4.4 Ib/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 3497 20 3399 20 3303 21 3212 21 3120 22 3030 23
125 3814 28 3724 29 3636 30 3549 30 3462 31 3377 32
150 4118 38 4038 38 3954 39 3871 40 3788 41 3706 42
175 4412 48 4336 49 4257 50 4179 51 4101 51 4022 52
200 4698 59 4625 60 4550 61 4474 62 4397 63 4232 64
225 4974 70 4903 71 4832 72 4759 73 4685 75 4611 76
250 5245 82 5176 84 5107 85 5039 86 4967 87 4895 88
TABLE 39
Initial Sag and Tensi on
10M EHS Suspensi on Strand Supporti ng
Cabl e Weighing 4.6 Ib/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 3553 20 3456 21 3362 21 3271 22 3181 23 3091 23
125 3882 29 3792 30 3705 30 3619 31 3532 32 3448 32
150 4197 38 4118 39 4035 40 3953 41 3870 42 3788 43
175 4502 49 4427 50 4348 51 4271 52 4194 53 4116 54
200 4797 60 4725 61 4650 62 4575 63 4498 64 4424 65
225 5083 72 5013 73 4942 74 4870 75 4796 76 4723 77
TABLE 40
Initial Sag and Tensi on
10M EHS Suspensi on Strand Supporti ng
Cabl e Weighing 4.8 Ib/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 3609 21 3514 21 3421 22 3331 23 3242 23 3152 24
125 3950 30 3861 30 3775 31 3687 32 3603 32 3519 33
150 4281 39 4198 40 4116 41 4038 42 3952 43 3870 43
175 4592 50 4518 51 4439 52 4364 53 4287 54 4210 55
200 4897 61 4825 62 4750 63 4676 64 4600 65 4526 66
225 5193 73 5123 74 5052 75 4981 76 4908 78 4836 79




Bulletin 1751F-635

Page 49
TABLE 41
Initial Sag and Tensi on
10M EHS Suspension Strand Supporting
Cable Weighing 5.0 I b/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 3665 21 3572 22 3480 23 3391 23 3303 24 3214 24
125 4019 30 3930 31 3845 32 3760 32 3674 33 3590 34
150 4357 40 4279 41 4197 42 4118 43 4034 43 3952 44
175 4683 51 4609 52 4531 53 4457 54 4380 55 4304 56
200 4997 63 4925 64 4850 65 4777 66 4702 67 4628 68
225 5303 75 5233 76 5163 77 5092 78 5020 79 4949 80
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Initial

TABLE 42

Sag and Tensi on

16M EHS Suspension Strand Supporting
Cable Weighing 1.0 I b/ft for

Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
200 4973 17 4728 18 4479 19 4231 20 3985 21 3751 22
225 5051 20 4813 21 4570 22 4331 23 4093 25 3865 26
250 5129 24 4898 25 4660 26 4431 28 4200 29 3979 31
275 5207 28 4984 30 4750 31 4529 33 4305 35 4091 37
300 5286 33 5069 35 4840 37 4627 39 4410 41 4201 43
325 5365 39 5154 41 4930 43 4724 45 4513 47 4310 50
350 5443 45 5238 48 5019 50 4820 52 4614 54 4417 57
375 5521 52 5322 54 5108 57 4915 59 4714 62 4523 64
400 5600 59 5406 62 5196 64 5010 67 4813 69 4627 72
425 5679 67 5490 69 5284 72 5104 74 4910 77 4729 80
450 5757 74 5573 76 5372 79 5197 82 5007 85 4831 88
475 5836 81 5656 84 5460 87 5290 90 5104 93 4931 96
500 5915 89 5739 92 5548 95 5378 98 5199 101 5031 105
525 5993 97 5823 100 5635 103 5470 106 5295 110 5128 113
550 6072 105 5907 108 5723 111 5561 115 5388 119 5225 122
575 6151 113 5990 117 5810 120 5650 124 5481 128 5320 131
600 6229 122 6073 125 5897 129 5738 133 5574 137 5413 141
625 6307 131 6155 134 5983 138 5826 142 5665 146 5505 150
650 6385 140 6236 144 6068 147 5913 152 5755 156 5597 160
675 6463 149 6316 153 6153 157 5998 161 5843 165 5688 170
700 6541 158 6395 162 6235 167 6083 171 5931 175 5778 180
725 6618 168 6474 172 6317 176 6167 181 6018 185 5867 190
750 6695 178 6552 182 6399 186 6250 191 6105 195 5955 200
775 6772 187 6628 192 6480 196 6333 201 6190 206 6043 210
800 6849 197 6704 202 6560 206 6415 211 6274 216 6129 221
825 6923 208 6779 212 6638 217 6495 221 6355 226 6212 231
850 6997 218 6854 222 6715 227 6573 232 6435 237 6295 242
875 7069 228 6928 233 6790 238 6651 243 6514 248 6375 254
900 7141 239 7001 244 6864 249 6727 254 6591 260 6454 265
925 7211 250 7074 255 6937 261 6801 266 6667 272 6532 277
950 7281 262 7145 267 7009 272 6875 278 6742 283 6609 289
975 7349 273 7214 279 7079 284 6947 290 6816 295 6685 301
1000 7415 285 7282 290 7149 296 7019 302 6889 308 6762 314
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TABLE 43
Initial Sag and Tensi on
16M EHS Suspensi on Strand Supporting
Cable Weighing 1.5 I b/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
200 5202 22 4973 23 4745 24 4525 25 4309 27 4104 28
225 5330 26 5101 28 4878 29 4662 31 4450 32 4246 34
250 5456 32 5230 33 5010 35 4799 37 4592 38 4392 40
275 5579 38 5357 40 5142 41 4936 43 4731 45 4537 A7
300 5700 45 5482 46 5273 48 5072 50 4872 52 4682 54
325 5821 52 5607 54 5404 56 5206 58 5012 60 4828 62
350 5939 59 5733 61 5534 64 5342 66 5153 68 4972 70
375 6056 67 5856 69 5664 72 5477 74 5293 76 5115 79
400 6174 75 5979 77 5794 80 5612 82 5432 85 5258 87
425 6290 83 6101 85 5922 88 5746 90 5569 93 5403 96
450 6405 91 6224 94 6050 96 5879 99 5707 102 5543 105
475 6520 100 6347 102 6147 105 6012 108 5845 110 5683 114
500 6635 108 6470 111 6305 114 6144 116 5982 119 5826 123
525 6746 117 6584 120 6420 123 6262 126 6101 129 5946 132
550 6858 126 6697 129 6536 132 6381 135 6222 138 6069 142
575 6970 135 6812 138 6652 141 6498 145 6342 148 6193 151
600 7080 144 6925 148 6768 151 6615 154 6462 158 6313 162
625 7191 154 7038 158 6885 161 6732 165 6582 168 6435 172
650 7300 164 7151 168 7000 172 6848 175 6700 179 6556 183
675 7409 175 7262 179 7114 182 6964 186 6821 190 6677 194
700 7517 186 7374 190 7227 193 7079 197 6938 201 6797 206
725 7626 197 7485 201 7341 205 7194 209 7055 213 6916 217
750 7733 208 7595 212 7451 216 7308 220 7172 225 7033 229
775 7841 219 7704 224 7564 228 7422 232 7288 236 7152 241
800 7947 231 7814 235 7675 239 7536 244 7406 248 7271 253
825 8053 243 7922 247 7785 251 7645 256 7515 260 7383 265
850 8159 255 8029 259 7894 263 7753 268 7625 273 7493 278
875 8261 267 8132 271 8000 276 7860 280 7732 285 7600 290
900 8359 279 8232 284 8103 288 7964 293 7835 298 7706 303
925 8453 292 8330 296 8204 301 8062 306 7936 311 7807 316
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Initial

TABLE 44

Sag and Tensi on

16M EHS Suspension Strand Supporting
Cable Weighing 2.0 I b/ft for

Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
200 5473 26 5259 27 5051 29 4846 30 4638 31 4433 33
225 5627 31 5422 33 5218 34 5026 36 4820 37 4623 39
250 5783 38 5584 39 5386 41 5202 42 5002 44 4812 46
275 5940 45 5745 46 5552 48 5378 50 5184 51 4998 53
300 6094 52 5906 54 5720 56 5550 57 5363 59 5182 61
325 6251 60 6066 62 5886 64 5722 66 5540 68 5365 70
350 6404 68 6227 70 6051 73 5892 75 5715 77 5545 79
375 6559 77 6386 79 6215 81 6060 84 5889 86 5725 88
400 6712 86 6544 88 6379 91 6225 93 6060 95 5900 98
425 6866 95 6702 97 6542 100 6390 102 6230 105 6075 108
450 7019 105 6860 107 6704 109 6552 112 6397 115 6245 118
475 7170 114 7016 116 6864 119 6712 122 6562 125 6413 128
500 7320 124 7172 126 7022 129 6872 132 6722 135 6577 138
525 7469 134 7324 136 7176 139 7027 142 6881 145 6737 148
550 7615 144 7473 147 7326 150 7179 153 7036 156 6894 159
575 7760 155 7620 158 7473 161 7329 164 7190 167 7047 171
600 7902 166 7762 169 7616 172 7474 175 7336 178 7197 182
625 8042 177 7903 180 7757 183 7617 186 7481 190 7344 193
650 8179 188 8040 191 7896 194 7757 197 7625 201 7488 205
675 8310 199 8172 203 8034 206 7896 209 7765 213 7629 217
700 8441 211 8302 214 8169 217 8034 221 7903 225 7768 229
725 8568 223 8432 226 8298 229 8166 233 8035 237 7901 241
750 8694 235 8561 238 8427 242 8296 246 8167 250 8033 254
775 8820 247 8687 251 8555 254 8426 258 8298 263 8165 267
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TABLE 45
Initial Sag and Tensi on
16M EHS Suspension Strand Supporting
Cabl e Weighing 2.5 I b/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 5028 9 4785 9 4537 10 4291 10 4049 11 3814 11
125 5220 13 4989 13 4751 14 4513 14 4279 15 4058 16
150 5412 17 5190 18 4962 19 4734 20 4508 21 4298 22
175 5600 23 5390 24 5172 25 4952 26 4735 27 4536 28
200 5790 30 5587 31 5378 32 5168 33 4958 34 4772 35
225 5977 36 5784 38 5585 39 5383 40 5181 42 5001 43
250 6167 44 5979 45 5788 47 5595 48 5401 50 5230 51
275 6356 52 6172 54 5990 55 5805 57 5620 58 5453 60
300 6542 61 6363 62 6190 64 6014 66 5837 67 5673 69
325 6730 69 6553 71 6386 73 6213 74 6043 76 5886 78
350 6916 78 6743 80 6580 82 6412 84 6247 86 6095 88
375 7100 87 6932 89 6773 91 6610 93 6450 95 6300 97
400 7283 96 7120 98 6963 101 6805 103 6651 105 6505 107
425 7465 106 7305 108 7151 111 6997 113 6848 115 6704 118
450 7644 116 7487 118 7337 121 7188 123 7042 126 6900 128
475 7820 126 7668 129 7521 131 7376 134 7231 136 7092 139
500 7996 137 7849 139 7704 142 7560 145 7418 148 7282 150
525 8165 148 8024 150 7880 153 7736 156 7597 159 7462 162
550 8334 159 8193 162 8053 165 7912 168 7776 171 7640 174
575 8500 170 8364 173 8225 176 8085 179 7952 183 7816 186
600 8666 182 8534 185 8396 188 8256 191 8126 195 7991 198
625 8829 194 8699 197 8565 200 8427 204 8298 207 8165 210
650 8990 206 8862 209 8732 213 8594 216 8466 219 8336 223
675 9149 218 9024 221 8894 225 8760 228 8632 232 8503 235
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Initial

TABLE 46

Sag and Tensi on

16M EHS Suspension Strand Supporting
Cable Weighing 3.0 I b/ft for

Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 5129 10 4904 10 4664 11 4433 11 4205 12 3976 13
125 5361 14 5145 15 4913 16 4691 17 4475 17 4258 18
150 5593 20 5383 21 5164 22 4984 22 4743 23 4541 24
175 5822 26 5620 27 5412 28 5204 29 5007 30 4817 32
200 6051 33 5856 34 5657 36 5459 37 5268 38 5090 39
225 6276 41 6090 42 5900 43 5711 45 5526 46 5358 48
250 6499 49 6322 50 6142 52 5959 53 5781 55 5624 56
275 6721 58 6550 59 6380 61 6206 62 6036 64 5885 66
300 6941 67 6776 68 6618 70 6450 71 6288 73 6141 75
325 7162 76 7003 77 6846 79 6684 81 6529 83 6386 85
350 7382 85 7228 87 7072 89 6915 91 6765 93 6625 95
375 7597 95 7447 97 7296 99 7142 101 6996 103 6855 105
400 7811 105 7665 107 7512 109 7365 111 7221 114 7082 116
425 8020 116 7877 118 7727 120 7585 122 7445 125 7301 127
450 8225 127 8086 129 7941 131 7802 134 7664 136 7519 138
475 8428 138 8292 140 8147 142 8015 145 7880 147 7738 150
500 8628 149 8494 151 8354 154 8225 157 8090 159 7946 162
525 8827 161 8695 163 8557 166 8431 169 8297 171 8154 174
550 9024 173 8896 175 8758 178 8632 181 8500 184 8362 187
575 9218 185 9091 188 8956 190 8831 193 8700 196 8565 199
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TABLE 47
Initial Sag and Tensi on
16M EHS Suspension Strand Supporting
Cable Weighing 3.5 I b/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 5265 11 5028 11 4806 12 4586 13 4366 13 4150 14
125 5525 16 5303 17 5098 17 4888 18 4685 19 4484 20
150 5787 22 5577 23 5387 24 5187 25 4996 26 4807 27
175 6049 28 5850 30 5669 31 5481 32 5298 33 5122 34
200 6310 36 6123 37 5947 38 5771 40 5595 41 5427 42
225 6572 44 6392 45 6222 47 6050 48 5876 50 5719 51
250 6832 53 6658 54 6494 56 6327 58 6155 59 6006 61
275 7089 62 6920 64 6762 65 6597 67 6433 69 6289 70
300 7343 72 7180 73 7025 75 6866 77 6706 79 6567 81
325 7595 82 7437 83 7284 85 7130 87 6975 89 6842 91
350 7843 92 7691 94 7540 95 7390 97 7242 99 7112 101
375 8087 102 7940 104 7791 106 7644 108 7494 110 7368 112
400 8328 113 8184 115 8037 117 7893 119 7745 121 7620 123
425 8565 124 8424 126 8279 128 8138 130 7992 133 7868 135
450 8797 135 8658 137 8517 139 8378 142 8236 144 8110 147
475 9026 147 8890 149 8751 151 8615 154 8475 157 8348 159
500 9250 159 9117 161 8980 164 8847 166 8709 169 8552 171
525 9470 171 9341 174 9207 176 9075 179 8940 182 8812 184
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TABLE 48
Initial Sag and Tensi on
16M EHS Suspension Strand Supporting
Cabl e Weighing 4.0 I b/ft for

Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100
Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 5384 12 5161 13 4941 13 4733 14 4525 15 4320 15
125 5709 17 5492 18 5278 19 5076 20 4876 21 4680 21
150 6027 24 5820 25 5611 26 5414 27 5220 27 5033 28
175 6334 31 6138 32 5939 33 5746 34 5559 35 5380 36
200 6633 39 6449 40 6260 41 6072 43 5893 44 5721 45
225 6926 48 6749 49 6573 50 6392 52 6221 53 6054 54
250 7209 57 7043 59 6876 60 6704 61 6540 63 6385 64
275 7487 67 7325 68 7170 70 7006 72 6849 73 6699 75
300 7762 77 7606 79 7456 80 7300 82 7152 84 7011 85
325 8038 88 7885 89 7740 91 7585 93 7439 94 7301 96
350 8312 98 8162 100 8019 102 7867 104 7724 106 7586 108
375 8580 109 8435 111 8292 113 8144 115 8044 117 7868 119
400 8843 121 8702 122 8562 124 8417 127 8279 129 8144 131
425 9104 132 8966 134 8828 136 8685 139 8550 141 8417 143
450 9361 144 9224 146 9089 148 8950 151 8817 153 8684 155
475 9612 157 9479 159 9347 161 9211 163 9082 166 8948 168
TABLE 49
Initial Sag and Tensi on
16M EHS Suspension Strand Supporting
Cable Weighing 4.5 I b/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100

Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag
ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.
100 5511 13 5306 14 5098 14 4892 15 4687 16 4496 16
125 5869 19 5673 20 5472 21 5271 21 5072 22 4890 23
150 6214 26 6029 27 5839 28 5644 29 5451 30 5273 31
175 6554 34 6374 35 6197 36 6011 37 5825 38 5654 39
200 6880 42 6712 44 6545 45 6370 46 6192 47 6029 48
225 7201 52 7039 53 6882 54 6716 55 6551 57 6396 58
250 7516 61 7360 63 7210 64 7054 65 6901 67 6753 68
275 7825 71 7673 73 7530 75 7381 76 7231 77 7090 79
300 8133 82 7984 84 7845 85 7702 87 7557 88 7421 90
325 8438 93 8292 95 8155 96 8019 98 7878 100 7746 101
350 8738 104 8594 106 8461 108 8331 109 8192 111 8062 113
375 9034 115 8893 117 8761 119 8636 121 8498 123 8370 125
400 9322 127 9187 129 9057 131 8933 133 8797 135 8669 137
425 9612 139 9477 141 9347 144 9220 146 9085 148 8961 150
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TABLE 50
Initial Sag and Tensi on
16M EHS Suspension Strand Supporting
Cable Weighing 5.0 I b/ft for
Heavy, Medium and Light Loading Districts
Installation Tenperature °F
0 20 40 60 80 100

Span Length Tensi on Sag | Tension Sag Tensi on Sag Tensi on Sag Tensi on Sag Tensi on Sag

ft | bf in. | bf in. | bf in. | bf in. | bf in. | bf in.

100 5664 14 5453 15 5248 15 5048 16 4855 17 4661 17

125 6049 20 5848 21 5648 22 5456 23 5283 23 5094 24

150 6427 28 6236 29 6044 29 5858 30 5699 31 5520 32

175 6793 36 6616 37 6434 38 6252 39 6100 40 5936 41

200 7149 45 6985 46 6815 47 6642 48 6490 49 6340 51

225 7498 54 7344 56 7187 57 7024 58 6876 59 6727 61

250 7843 65 7695 66 7548 67 7398 69 7250 70 7109 72

275 8184 75 8040 77 7895 78 7751 80 7612 81 7473 83

300 8524 86 8381 88 8237 89 8097 91 7965 93 7832 94

325 8858 98 8717 99 8576 101 8439 102 8305 104 8182 106

350 9184 109 9044 111 8907 112 8774 114 8636 116 8518 118

375 9503 121 9367 123 9233 125 9100 126 8960 128 8843 130
8.3 The initial sags and tensions for filled fiber optic cables
installed on 6M EHS suspensi on strands at various span | engths

and tenperatures in the three NESC storm | oading districts should
be obtained fromthe fiber optic cable manufacturer.

9. RAI LROAD CROSSI NG

9.1 Aerial

construction involving the crossing of

railroads
shoul d be perfornmed in accordance with Section 24 of the |atest

edition of the NESC.

9.2 Aerial construction involving the crossing of railroads al so
shoul d be perforned in accordance with the |atest edition of the
“Speci fication For Commrunication Lines Crossing the Tracks of

Rai | roads” issued by the Association of American Railroads.

10. POLE STEPPI NG

10.1 Pol es shoul d be stepped where indicated on the construction
dr awi ngs.

10.2 The steps should be placed on poles as shown on Assenbly
Unit Drawing PM5 in RUS Bulletin 345-153 (RUS Form 515f).
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11. MECHANI CAL PROTECTI ON OF CABLE AND PREVENTI ON
OF CABLE DANCI NG

11.1 Aerial cables that could be danaged by chafing fromtrees
or pol es should be protected from damage by pl aci ng RUS accept ed
or technically accepted plastic split or spirally cut cable
guards over the cable at those | ocations. Cable guards should
al so be placed on aerial cables at |ocations where the required
cl earance between the tel ecommuni cations cabl e and power cable
can not maint ai ned.

11.2 In areas where | ashed aerial filled copper or fiber optic
cabl es are subjected to high wi nds, cables should be spiral ed
around the suspension strand to m nim ze cable dancing. The
spiraling of the cable around the suspension strand represents an
irregular configuration of cable and strand to the wi nd pressure
thereby tending to break up novenent of cable and reduce danci ng.

11.3 In areas where self-supporting, filled fiber optic cables
are subjected to high w nds, cables should be spiral ed around the
i ntegrated suspension strand to m nimze cable dancing. The
spiraling of the cable around the integrated suspension strand
represents an irregular configuration of cable and strand to the
w nd pressure thereby tending to break up novenent of cable and
reduce danci ng.

11.4 The spiraling of the cable around the suspension strand to
m ni m ze cabl e danci ng shoul d be performed as indicated on Guide
Drawi ng 250 for lashed filled copper and fiber optic cables and
Gui de Drawi ng 250-1 for self-supporting, filled fiber optic cable
of RUS Bulletin 345-153 (RUS Form 515f).

11.5 The spiraling operation should be perforned at alternate
pol es throughout the length of the affected section of the cable
| ead. Performng the spiraling operation at alternate pole

| ocations results in the spiraling of two adjacent spans at the
sanme tinme. The presence of a straight splice in the affected
section of cable |ead should not affect the spiraling operation.

11.6 Prior to spiraling of |ashed cable, the |lashing wre clanps
shoul d be tenporarily | oosened to elimnate tightening of the

| ashing wire during the spiraling operation. After spiraling,
the lashing wire should be readjusted and recl anped.

11.7 The spiraling operation nmay be performed at pol es where
strand mounted termnals are installed provided that care is
exercised to prevent damage to the termnal stub and splice.

11.8 1In areas where high winds prevail and |light weight cable is
constructed on unusually |ong spans, addition spiraling of the
cable may be required to obtain satisfactory results. The nunber



Bulletin 1751F-635
Page 59

of additional twists at these | ocations should be indicated on
t he construction draw ngs.
12. HANDLI NG AND CARE OF MATERI ALS DURI NG CONSTRUCTI ON

12.1 Extreme care should be exercised in handling naterials
during the construction process. The suspension strand should be
handl ed and stored in such a manner as to prevent accel erated
corrosi on or physical damaged to the suspension strand.

12.2 Care should be exercised to prevent damage to exposed
cabl es during the construction period. Construction work shoul d
be schedul ed to keep such exposure to m ni nrum

12.3 Cables should be installed in aerial splice cases, ready-
access cases, and pole nounted term nals as soon as practicable.
The installation work should be conpl eted as soon as practicabl e
after the cabl es have been install ed.

13. REPAIR OF CABLES DAMAGED DURI NG CONSTRUCTI ON

13.1 Mnor damage to the outer jackets, where the shields or
arnors of the cables have not been bent, abraded, or penetrated
shoul d be repaired in accordance with Bulletin 1753F-401(PC-2),
RUS Standard for Splicing Copper and Fi ber Optic Cabl es.

13.2 \Wiere shields or arnors have penetrated the outer jackets
of cables, the damaged sections should be enclosed in aerial
splice cases. The outer jackets, shields, or arnors of the
damaged sections shoul d be renoved as though preparing for
splicing. The shields or arnors should then be bonded toget her.
Damage to the copper conductors or their insulations or optical
fibers or their buffer tubes should be repaired in accordance
with Bulletin 1753F-401(PC2), RUS Standard for Splicing Copper
and Fiber Optic Cables.

13.3 Cables found to be danaged after installation should be
repaired. |If the danmage is considered m nor, the damage shoul d
be repaired in accordance with Bulletin 1753F-401(PC-2), RUS
Standard for Splicing Copper and Fi ber Optic Cables. If the
damage is considered major, the danmage should be repaired either
by replacing the danaged sections with new cables spliced to the
undamaged sections of the cable or repaired in accordance with
the nethod specified in the contract.

13.4 Al aerial splice cases added because of repairs should be
shown on the construction drawi ngs. However, they should not be
included in the final inventory for conpensation purposes as
specified by the RUS 515 Contract and RUS Bul l etin 345-153 (RUS
Form 515f).
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14. PREPARATI ON FOR SPLI CI NG OR TERM NATI ON

14.1 Aerial filled copper cables should be spliced in accordance
with Bulletin 1753F-401(PC2), RUS Standard for Splicing Copper
and Fiber Optic Cables and enclosed in RUS accepted or
technically accepted aerial splice cases, ready-access cases, Or
pol e nmount term nals.

14.2 Aerial filled fiber optic or self-supporting fiber optic
cabl es shoul d be spliced in accordance with Bulletin 1753F-
401(PC- 2), RUS Standard for Splicing Copper and Fi ber Optic
Cabl es and encl osed in RUS accepted or technically accepted
filled fiber optic splice cases.

14.3 RUS accepted or technically accepted filled term nal bl ocks
shoul d only be used in ready-access cases and pol e nount
term nal s.

15. | NSTALLATI ON PROCEDURES FOR FI LLED CABLES | N COLD WEATHER

15.1 Flexibility of filled copper or fiber optic cables should
not be a problem at normal operating tenperatures. However,
flexibility may be affected when cabl es are exposed to | ower
tenperatures. The flexibility of filled copper or fiber optic
cabl es could be sharply reduced at tenperatures bel ow 40°F
(4.4°C). At tenperatures below 40°F (4.4°C), alnost tw ce the
force may be needed to bend the filled copper or fiber optic
cables. Filled copper or fiber optic cables should be inspected
each norning to determne if the cables are flexible enough for
aerial placenent when night tinme tenperatures drop bel ow 30°F
(-1.1°C). Wen filled copper or fiber optic cables have been
stored outdoors and subjected to cold nights, considerable tine
may be | ost each norning waiting for the cables to warm up even

t hough the daytinme tenperature nmay be above 40°F (4.4°C). During
the spring and fall of the year, the filled copper or fiber optic
cables may be stored in heated warehouses prior to placenent in
the air. This storage in heated warehouses allows the filled
copper or fiber optic cables to be transported to the project

site as needed and installed while the cables are still flexible.
15.2 Some filling conpounds used in the cores of filled copper
cables may be stiff as the tenperature decreases naking it
difficult to separate the cable pairs. 1n general, filled copper

cables installations below 40°F (4.4°C) could be slow, difficult,
and possibly even halted unl ess special precautions are taken to
of fset the effects of the | ower tenperatures.

15.3 Filling conpounds used in |oose tube buffers of filled
fiber optic cables should not becone stiff as the tenperature
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decreases. This should allow the optical fibers to be easily
separated at | ow tenperatures.

15.4 As nentioned in Paragraph 15.2, the copper pairs my be
difficult to separate as the tenperature decreases. At
tenperatures as low as 20°F (-6.7°C), the copper pairs may be
separated by flexing the free ends of the cable cores and
separating a few pairs at atinme. It is also interesting to note
that filling conpounds at a tenperature of 20°F (-6.7°C) are nore
user friendly to work with than at el evated tenperatures.
Consequently, the copper cable pairs nay be spliced w thout

W ping the pairs free of filling conpound.

16. ASSEMBLY UNI TS

16.1 Detailed descriptions of all standard aerial plant assenbly
units are given in RUS Bulletin 345-153, Specifications and

Drawi ngs for Construction of Pole Line, Aerial Cables and Wres
(RUS Form 515f).

16.2 Wiere standard aerial plant assenbly units are insufficient
to provide for unique aerial plant construction requirenents,
detail ed “nonstandard assenbly units” should be created to neet
those requirenents. The aerial plant nonstandard assenbly units
shoul d be approved by RUS prior to the bidding of the project.
“Nonst andard assenbly units” should be kept to the absol ute

m ni mum needed for the project.

17. NUMBERI NG AND ACCEPTANCE TESTI NG

17.1 The first, fifth, tap, breakdown, and end poles installed
al ong the construction route should be marked with route letters,
pol e nunbers, and, when required, the |oad point nunbers (Wen

| oaded lines are determned by RUS to be economcally feasible
and the overall system design conplies with the Mdernization
Plan [7 CFR 1751, Subpart B]).

17.2 In lieu of Paragraph 17.1, every pole along the
construction route may be marked wth route letters, pole
nunbers, and, when required, |oad point nunbers (Wen | oaded
lines are determ ned by RUS to be economcally feasible and the
overall system design conplies with the Mddernization Plan [7 CFR
1751, Subpart B]) when requested by the RUS borrower.

17.3 After installation, aerial copper cables should be tested
in accordance with RUS Bul letin 345-63, RUS Standard for
Acceptance Tests and Measurenents of Tel ephone Plant (PC-4) and
the RUS Form 515 Contract.

17.4 After installation, aerial fiber optic cables should be
tested in accordance with the procedures listed in the contract.



BULLETIN 1751F-635

FIGURES
Page 62
FIGURE 1
SELECTION OF POINTS FOR READING
AND EQUALIZING STRAND TENSIONS
Straight Sections of Less Than 10 Spans

Beginning of Suspension Strand
Strand Placing \ /

Half Way Paoint 4?

Direction of Full

Straight Sections of 10 to 20 Spans

Beginning of @ @ Suspension Strand
Strand Placing \ ¥/ \ ¥/ /_
|—-— X

/ B\ / B\

2/3 Point Direction of Pull
1/3 Point

Straight Sections of More Than 20 Spans

Beginning of @ @ s o Strand
Strand Placing q/ q/ @ q/— uspension Stran
= i, e s

/f\ 7S i}\
3/4 Point 1 /4 Point

1/2 Point

Direction of Pull

Corner Pole or Pale Where Grade Changes

-~ Suspension Strand

@\/ Direction of Pull

@ Sequence of procedure is indicated by the number inside the circle.

Beginning of @
Strand Placing }

Notes:

Points of tension equalization are indicated by the letter "X”. The readings should be
generally taken near poles.

In initial placing of strand the cable suspension clamps should be free enough to allow the .
strand to slide thru. The strand should first be pulled up until it is somewhat tighter than
the required tension. The tension should then be eased off as the tension is equalized at
the indicated points, after which the clamps should be permanently tightened.

When the above procedures listed in Notes 1. through 3. are followed, a reduction in cable
dancing should occur.
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FIGURE 2

MOVING REEL METHOD FOR LASHING
CABLE TO SUSPENSION STRAND

Suspension Strand

Hardened Pin

(dhd Clevis
S\

: ¢
=1
[ |

L— Tow Line to Vehicle

Cable Lasher

Tow Line to Vehicle

L— Aerial Cable Guide

Cable to Reel Mounted on Vehicle

—— Lashing Clamp
Lashing Wire

1 mEl| 0 | =

Cable

Guy
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FIGURE 3
STATIONARY REEL METHOD FOR LASHING
CABLE TO SUSPENSION STRAND
— See Note 7

— Suspension Strand
— Lashing Wire Clamp

<> Cable Lasher <>
Cable Roller Pusher@—l

L ‘ ' 1 raioio) 1 7] 4 ?AIE VA, 1ZZ22%¢ l‘l’ vi[Eaa] W7oz 7571
7 e o) —— 7 N7 T ——— —X7\7 X\
..' '.’ ‘.. ‘.' I
- t

Cable Roller(T) / Lashing Wire

— Cable
Pulling
in Line
T—Lusher Pulling Line
ANNANNKAN WMW\ N N N N N N N N N N N N N N N AN CAN
Notes:

@ Space rollers as indicated in Table 7 for proper support of cable.
@ Maintain necessary tension on cable to ensure an even and tight lashing job.
@ Cable roller pusher forces rollers along strand as lashing progresses.
Take necessary steps to prevent cable from riding out of rollers or upsetting
other supports on changes in grade and on heavy caorners.

@ Flace rollers as needed to make a smooth and even bend of the cable on
inside corners.

@ Place mats ar folded cloth to protect the cable while being pulled around
poles on outside corners.

@ Place rollers as needed for continuing the operation.
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