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GENERAL

1.1 This section is intended to provide REA borrowers,

1.2

1.3

consulting engineers, contractors and other interested
parties with technical information for use in the
design and construction of REA-financed telephone
systems. It provides information on specifications
for communication lines crossing the tracks of
railroads.

The following specification which is made a part
of this section is reproduced by permission of the
Assoclation of American Railroads,

Same railroads may have their own specifications

for the same purpose which may differ from the
specifications contained in this section, Therefore
consultation should be had with individual railroads
in regard to their use of this specification before
degign or construction work is undertaken.
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GENERAL PROCEDURE INFORMATION ON PERMIT APPLICATIONS
FOR SUBMARINE OR OVERHEAD COMMUNICATION
LINE CROSSINGS OF NAVIGABLE WATERS IN THE
UNITED STATES '

A—Purpose

A-1. The following is intended as a guide, with respect to Federal, State
und Municipal regulations, in securing permits for communication line eross-
ings of navigahle waters (tidal or non-tidal) in the United States.

B—General

B-1. Federal. The Federal laws require a permit for such crossings, in all
casex. and place the jurisdiction under the Secretary of War; also his Chief of
Enginecrs represented locally by District Engineers in most of our principal
cities.

B-2. State. Most states require special procedures in connection with such
crossings and the body having jurisdiction should be consulted.

B-3. Municipal. In addition, some municipalities, such as New York,
require municipal permit for locations within their corporate limits.

C—Procedure

C-1. Preliminary to preparing applications and plans, the local District
F.ngineer should be consulted regarding the information required for Federal
permit and the manner of its preparation.

C-2. An “‘Information Circular” entitled “ Applications for Authority to
Exeeute Work or Erect Structures in the Navigable Waters of the United
States™ ean be furnished, by the District En;.;irneer. or directions given for
obtaining it fron: the Government Printing Office. 1t covers the requirements
for applications, sample maps and plans, and addresses of the Distriet Fngi-
Heers,

C-3. The District Engineer is required to notify municipal authorities of
any application for work lying within their corporate limits,

C-4. Preliminary to preparing applications and plans the appropriate
State and Municipal suthoritics should be consulted regarding the information
reaquired for State and Municipal permits and the manner of their preparation.
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SPECIFICATION FOR COMMUNICATIOR LINES CROSSING
THE TRACKS OF RAILROADS

A—Purpose
A-1. The purpose of this specification is to describe the general require-
ments of construction and maintenance of communication lines crossing the
tracks and associated parallel communication lines of steam and electrifiad
railroads, except street railways.

A-2. Where any requirements of this specification do not meet Municipal
or State requirements, such Municipal or State requirements shall govern.

A-3. This specification prescribes the standard practice to be followed.
In matters not specifically prescribed, or where local conditions make the pre-
scribed practice impracticable, they shall be met by methods that will provide
equivalent security and protection to life and property.

B—Definitions

B-1. Communication Lines. Communication lines as used in this apecifi-
cation mean telegraph, telephone and other communication wires and cables
and their supporting or containing structures which are located outside of
buildings and are used for public or private communication service and which
operate at not exceeding 400 volts to ground or 750 volts between any two
points of the circuit, and the transmitted power of which does not exceed 150
watts. For such communication wires, when operating at less than 150 volts
between wires or to ground, no limit is placed on the capacity of the system.

E-2. Interlocking, automatic signal and other similar wires (not including
electric light and supply wires), which operate at not exceeding the voltage and
power requirements of communication wires, shall be classed as communication
wires.

B-3. Communication circuits used exclusively in the operation of supply
lines shall, in general, be considered as supply circuits of the highest voltage
to which they are exposed, and shall be constructed in accordance with the
Railroad Specifications for Electric Light, Power Supply and Trolley Lines
Crossing Railways, 8-1, but in no case need the communication conductors
meet the requirements for supply conductors in excess of 8,700 volts between
conductors.

B-4. Where, however, such communication circuits are below the supply
conductors in the operation of which they are used, at all points throughout
their length or throughout the section in which the railroad crossing occurs,
provided such section of the communication circuits is isolated from the
remainder of the system by transformers or other means, they may be con-
sidered as ordinary communication circuits and so constructed, if either of the
following conditions obtain:

(a) Such communication circuits occupy a position below all other con-
ductors or equipment or other lines at crossings, conflicts, or on commonly
used poles throughout the section to which reference is made.

4
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(b) Such communication circuits are protected by fuseless lightning
arresters, drainage coils, or other suitable devices to prevent the com-
munication circuit voltage from normally exceeding 400 volts to ground.

B-8. Supply Lines. Electrical supply lines mean those conductors and
their necessary supporting or containing structures which are located entirely
outside of buildings and are used for transmitting a supply of electrical energy.

B-8. Except as specified in paragraphs B-4 and B-7, communication and
railway signaling wires exceeding the voltage or power limitations specified in
paragraph B-1, are supply lines within the meaning of this specification and
shall be so constructed.

B-7. Circuits used for supplying power solely to apparatus forming part of
& communication system may be run either in open wire or cable as follows:

(a) Where run in open wire, such circuits shall have the strength of con-
struction, clearances, insulation, etc., prescribed for communication or
supply circuits of the voltage concerned.

(b) Where run in effectively grounded continuous metal sheath cable or
in cable which is attached to effectively grounded suspension strand by
means of metal rings or spirally wound lashing wire, the strength of con-
struction, clearances, locations, etc., prescribed in this specification for
communicaiion cables shall apply.

B-8. Voltage of a Circuit. Voltage of a circuit means the highest effective
voltage between any two conductors of the circuit concerned, except that in a
grounded multi-wire eircuit of 750 volts or less between any two conductors, it
means the highest effective voltage between any wire of the circuit and that
point or conductor of the circuit that is grounded.

B-9. Minor Tracks. Minor tracks mean railroad tracks included in the
following:

(8) Spur tracks less than 2,000 feet long and not exceeding two tracks in
the same crossing span.

(b) Narrow-gage or other tracks on which standard rolling stock cannot,
for physical reasons, be operated.

(¢) Tracks used only temporarily for construction or similar purposes for
a period not exceeding one year.

(d) Tracks not operated as a public utility, such as industrial railways
used in logging, mining, etc.

(e) By agreement between the parties at interest, other similar minor _
tracks than those listed under (a), (b), (c), and (d) above.

B-10. Major Tracks. Major tracks mean any tracks not included under
the definition of minor tracks.

C—Genersal

C-1. Permits and Notices. A party planning to erect wires across the
tracks of a railroad shall give to the Superintendent of Communication or
other designated officer of the railroad, written notice at least thirty days in
advance of starting construction. Such notice shall include information

&
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regarding the location and general plan of the crossing, clearances and other
data indicated on Typical Communication Line Crossing Data Sheet, Appendix
L, and on Typical Drawings T & T 1029, 1383, 1384, and 1385, and any other
pertinent information in sufficient detail 8o that it can be determined whether
or not the proposed construction will conform to this specification.

C-2. In cases where thirty days’ notice is impracticable beeause of service
demands or emergency, the parties concerned shall cooperate to avoid un-
necessary delay in the construction of the crossing.

C-3. Marking Poles. Crossing pcles shall be plainly marked by means of
stencils or metal characters showing the name, initials or trade mark of the
owning company. Where lines are located on railroad right-of-way for at
least three poles adjacent to the crossing and it is the standard practice of the
owning company to 80 mark at least every fifth pole in the line, the above
requirement shall be considered as having been met.

C-¢. Fire Hazard. Crossing poles or other supporting structures shall be
located as far distant as practicable from inflammable structures and the space
around the poles or other supporting structures kept free from inflammable
material.

C-8. Protection from Moving Vehicles. Supporting structures adjacent
- to traveled highways shall be located with a view to reducing, as far as prac-
ticable, the danger of being struck by moving vehicles. Structures which are
exposed to abrasion by moving vehicles or to other damage which would affect
their strength materially, shall be protected by guards. :

C-6. Inspection. The construction shall be subject to the inspection of the
railroad company and shall comply with the requirements of this specification.
Defective material shall be rejected and replaced with acceptable material.

C-7. All parts of the supporting structures of overhead crossings shall be
inspected at such intervals as are necessary to assure adequate maintenance.
All defective parts shall be promptly restored to & safe condition and, with the
exception of wood poles, shall be replaced when they have deteriorated to
fifty per cent of their required initial strength. Wood poles shall be replaced
when they have deteriorated to two-thirds their required initial strength.
(The ground line circumference of various classes and species of poles whose
strengths have deteriorated to two-thirds their strength when new is given in
Appendix G.) In the replacement inspection of treated poles where decay is
usually internal, the extent of the decay shall be determined and evaluated in
terms of external decay so that the tables in Appendix G may be applied.

C-8. Underground crossings shall bhe properly maintained.

Part I—Overhead Crossings

D—General

D-1. Relative Levels of Supply and Communication Wizes. Every reason-
able effort shall be made in the construction or reconstruction of a crossing to
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arrange or rearrange the lines so that supply wires shall be at a higher level
than the communication wires. This does not apply in the case of trolley
contact wires or their associated feeders, which must, of necessity, cooupy a
position below all other wires at the crossing.

D-2. Where communication lines cross over tracks and a supply line in the
same span, or where supply wires are carried in the lower position on the same
crossing poles as the communication wires, the construction of the crossing shall
be as follows, depending upon the voltage of the supply circuita:

(a) Where the supply line is open wire and the voltage does not exceed
750 volts a~c or d-¢ to ground, construction shall be in accordance with this
specification.

(b) Where supply circuits of any voltage are carried in cable having
effectively grounded continuous metal sheath or on effectively grounded
suspension strand, the construction shall be in acoordance with this speci-
fication.

(c) Where the supply line is open wire or is in cable not meeting the
requirements of (b) above and the voltage exceeds 750 volts a~o to ground
but does not exceed 5,000 volts between conductors (2,900 volts to neutral
or ground), the construction shall be in accordance with this specification,
except that the communication conductors shall be not smaller than No. 6
A.W.G. (0.162 in. diam.) copper or No. 6 8t1. W.G. (0.192 in. diam.) steel, or
wires the equivalent thereof.

(d) Where the supply circuits involved are in excess of the a-c voltage
limitations in (c) above, or in excess of 750 volts d-¢ to ground, the con-
struction shall not be made except with the appraval of all parties concerned.

D-3. Bupply wires or cables carried on the poles supporting communication
circuits croesing over railroad tracks shall be constructed in accordanoce with the
Railroad Specifications for Electric Light, Power Supply and Trolley Lines
Croesing Railroads, 8-1. For construction of signal supply circuits not in
excess of 550 volts and 3,200 watts, located below communication wires, see
Specification for the Construction of Railroad Communication Pole Lines,
1-A-6.

D-4. Protection of Metals Against Corrosion. All pole line hardware shall
be of material that will not corrode excessively under the prevailing conditiona.
Where galvanizing is used, it shall meet the requirements of the specifications
for galvanising of the American Society for Testing Materials.

D-8. Vertical Pull. The vertical distance from the top crossarm of a cross-
ing pole to a straight line connecting the top crossarm of the next adjacent
poles on either side of this crossing pole should not exceed the values given in
Table D-1.

Table D-1
Vertical Pull
Average Length of Two Allowable Vertical
Adjacent Spans in Foeet Distanoce in Feet
Less than 100 8
101 to 130 10
131 to 150 12

Over 150 14



REA-TE & CM-617
‘Reproduced by
Permission of AAR

Association of American Railroads
1-B-1 Telegraph and Telephone Section

D-8. Length of Croesing Span. The crossing span shall, where practicable,
not exceed 100 feet in the heavy loading district, 125 feet in the medium loading
district and 150 feet in the light loading district. Where practicable, the ad-
jacent spans shall not exceed the length of the crossing span by more than
fifty per ceat.

D-7. Where practicable, the supports for the croesing and next adjoining
spans shall be located in a straight line.

D-8. The crossing and each adjoining span shall be kept free from decayed
trees and as far as practicable from overhanging trees, which might fall into the
line.

B—Clearsances

E-1. General. The conditions under which all clearances are specified are
60 F. and no wind. Clearances shall be measured between the nearest parts of
the objects concerned. The clearances required by this section shall be main-
tained at not less than the specified values.

E-3. Side Clearances from Rails. Poles or towers supporting the crossing
span shall, where practicable, be so0 located as to provide a minimum horizontal
clearance of twelve feet from the nearest track rail and a minimum horisontal
clearance of eight feet between the nearest track rail and a0y Crossarm, guy or
other attachment. Where it is impracticable or undesirable to provide theso
clearances, they may be reduced if the approval of the railroad concerned is
obtained. Where necessary to provide safe operating conditions, which require
uninterrupted view along the tracks for signals, signs, etc., the parties con-
cerned shall cooperate to provide greater clearances than those specified above.

E-3. Vertical Clearance Above Rails for Fixed Supports. The vertical
clearance between the lowest wire, guy, or cable and the top of rail shall be
not less than given in Table E-1.

Table E-1
Vertical Clearance Above M;
’ Vertioal Cloarance
in foet
For wires. 27 () (b)

- For guys, or cables carried
on suspension strands.... 25 (b)

(a) Where the wires are paralleled on the same street or highway by a
trolley contact conductor at a lower level, this clearance may be reduced
to 25 feet. ‘ :

(b) Where agreed to by the railroad concerned, in special situations, less
clearance may be provided if safety will not be decreased thereby.

E-4. The clearances specified in paragraph E-3 are applicable for croming
span lengths up to 175 feet in the heavy loading district, 250 feet in the medium
loading district, and 350 feet in the light loading district. Where croesing span

8
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lengths greater than these are involved, the clearances should be increased in
accordance with paragraph E-6 (s).

E-5. Vertical Clearances Between Wires Not on the Same Supporting
Structures. The vertical clearances between conductors of the crossing span
and conductors of other lines shall be not lees than the values shown in Table
E-2. These clearances apply under the following conditions:

(a) Where the conductors at the upper level have fixed supports (pin or
strain type insulators) or are supported on suspension type insulators in

a suspended position at both supporta, or are arranged 8o that they are re-

strained from displacement toward the crossing.

(b) Where the length of the epan of the conductors in the upper position
is not greater than 175 feet in the heavy loading district, 250 feet in the
medium loading district, or 350 feet in the light loading distriet.

Table E-2

Minimum Vertical Clearance in Feet Between
Wires Not on the Same Structures

(All voltages are between wires, except where otherwise stated,
or for trolley contact wires where voltages are to ground.)

Nature of Wires at Higher Level (a)

Open supply wires,
0-750 volts; supply

Quys,
Commaunicati bles, all vol D] wires,
Neweor TR Qmiags  Opmmsly s i
wires crossed and suspension grounded metal aheath service drops  protection
Over (a) strand or suspengion strand ¢V wires
780 t0c 8 700 to
Line wires Bervice 8 700 50

Communication

wires, cables and

suspension strand 2 (g) 4(b)@® 2@ 4@ 6 (h) 2
Trolley contact con-

ductors 4 (c) — —_ —_ —_ 4 (c)
Guys and span wires,

lightning protec-

tion wires, supply

service drops of 0 .

to 750 volts 2 (f) 2 2 4 4 2 (j)

(a) These clearances apply slso to inverted levels.

(b) Except where neutral conductors of primary supply circuits are con-
cerned, a clearance of two feet is permitted where the supply conductor is
above the communication conductor, provided the crossing .is not within
8ix feet of any pole concerned in the crossing and the voltage to ground of
the supply conductor does not exceed 300 volta.

(c) This clearance shall be increased to at least six feet above trolley
contact conductors of more than 750 volts to ground. This increased
clearance should also be provided over trolley contact conductors of lower
voltage, unless the crossover conductors are beyond reach of a trolley pole
leaving the trolley contact conductor, or are suitably protected against
damage from trolley poles leaving the trolley contact conductor.

(d) A conductor which is effectively grounded throughout its length, such
as a muiti-grounded neutral wire, and is associated with a circuit of 760 to

9
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15,000 volts between conductors, may have the ¢Jearances specified for open
supply wires of 0 to 750 volts between conductors.

(e) This clearance shall be increased to six feet where the supply wires
cross over the communication line within six feet horisontally of »
communication pole.

(f) This clearance shall be increased to four feet where communication
cables cross over open supply service wires.

() Where the required clearance is two feet, and where conditions are
such that the sag in the upper conductor would increase more thas 1.5 fest
at the croesing point, under full load conditions, the two foot clearance shall
be increased by the amount of sag increase less 1.5 feet.

(k) Multi-grounded wye circuits not exceeding 8,700 volts to ground may
have a four foot clearance if the lowest supply wire at the crossing is not
lower than a straight line joining the points of support of the highest com-
munication conductor, provided the crossing does not oceur within six feet
horizontally of a communication pole.

() Completely insulated sections of guys attached to supporting struc-
tures having no conductor of more than 8,760 volts may hgve less than this
clearance from each other.

E-8. Incressed Clearamces. Conductors in the upper position at the
crossing, except guys or cables supported by suspension strand, shall hawve
greater clearances than given in paregraphs E-3 and E-5 under the following
conditions. The increases in (a), (b), and (¢) below are cumulative. An
example illustrating the method of determining the clearamce between powar
wires and communication wires where an open wire communication line croszes
over railroad tracks and under an open wire power line in the same span is
given in Appendix K.

(a) For crossing spans longer than specified in paragrapbs -4 and E-5 (b},
clearances shall be increased as follows:
(1) The clearances given in Tables E-1 and E-2 shall be mcreued by
the following amounts for each ten feet by which the croesing span length
exceeds the limits apeeified in paragraphs E-4 and E-5 (b):

Table E-8

Clearance Increase Increments
Amount of Increase par 10 feat

Loading Distriet Largs Conduotore mall Conductors ¢
Heavy und Medium 0.15 ft. 0.30 ft.
Light 0.10 ft. 0.15 ft..

* A small conductor is a conductor having an overall diameter of
metallic material equal to or less than the following values:
ide Di Toch
M ] Oumdosgjl:meterof Conductor (Inoch)
All cop 0.160 0.250
Other t all copper 0.250 0.275
(2) If the crossing point is located elsewhere than at mid-spen of the
conduetors in the upper position, the required ciearsnce may be obtained
by multiplying the clearance determired in (1) above by the appropriate

10
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reduction factors specified in Table E-4. The factors to be used in any
emwilldependuponthebndoclennnoeroqukadbyT.bluE—lorE-&
and in no case shall the clearance, after the reduction factor has been
applied, be leas than such basic clearance. In applying these factors, the
point of crossing in the case of a railroad croesing is the track rail which is
farthest from the nearer support of the crossing span. In other situations,
it is the location under the conductors of any topographical feature which
is the determinant of the clearance.

Table E-4
Clearance Reduction Factors
Distance from Nearer Bupport of Omdu Span Basio Cl
to Point of Croesing, in 'ec Cont of Crossing 4 Foot Glf:r 27 Fest
5 0.35 0.47 0.856
10 0.47 0.58 0.88
15 0.60 0.68 0.91
20 0.71 0.78 0.94
25 0.82 0.85 0.96
30 0.90 0.92 0.98
35 0.96 0.98 0.99
40-50 1.00 1.00 1.00
Interpolate for intermediate values

(b) For voltages in excess of 50,000 volts between wires, the vertical clear-
ances given in Table E-2 shall be increased at the rate of 34 inch for each
1,000 volts of exceas. '

(c) Where the conductors of the line in the upper position at a crossing
over 4 communication line are supported by suspension type insulators, the
clearances shall be increased by such an amount that the values specified in
Table E-2 will be maintained in case of a broken conductor in either adjacent
span, provided such conductor is supported as follows:

(1) At one support by suspension type insulators in a suspended position
and at the other support by insulators not free to swing (including
semistrain-type insulators).

(2) At one support by strain insulators, and at the other support by
semistrain-type insulators.

E-1. Clearance of Conductors of a Communication Line From the Supports
of Another Line. Where conductors of a communication line gre carried near
a supporting structure of any other line and not attached thereto, they shall
have a clearance from any part of such structure not less than the larger value
required by either (a) or (b) below:

(a) Three.feet, if practicable.

(b) Bix inches plus one inch for each two feet of the distance from the
supporting structure of the line passed to the nearest supporting structure
of the communication line.

F—Loading Assumptions
F-1. Three degrees of severity are recognized for the loading due to
weather conditions and are designated, respectively, as heavy, medium, and
11
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light loading. The classification of \\e United States on the basis of the
districta in which these loadings ahall be considered to apply is shown on the
loading map, Appendix A. Croesing wires and supporting structures shall be
designed for heavy, medium, snd light loading, dependent upon the district
in which they are located.

F-3. In those states in which detailed local districting of loading areas has
been prescribed by state administrative authority, this districting should be
employed in liou of that given in Appendix A. Where such districting has not
been prescribed, detailed districting or different loading assumptions from
those given in this specification may be employed where agreed to by all parties
concerned, including such administrative authority as mey have jurisdiction.

F-8. The specific transverse and longitudinal loadings which shall be
essumed in determining the size of poles or the strength of guys in each of the
loading districts are indicated below:

(a) Trangverse Loading (Pcles and Side Guys).

(1) Eeavy Loading. A horizontal wind pressure at right angles to the
direction of the line of four pounds per square foot upon the projected
area of the cylindrical surfaces of ell supported conductors and cables,
together with their supporting suspension strand when covered with &
layer of ice 14 inch in radial thickness and on surfaces of poles without
ice covering.

For supporting structures, other then unguyed poles st crossings
over major tracks, carrying more than ten wires, not including cables
supported by suspensior strand, the transverse load due to the open wirss
shall be calculated on two-thirds of the total number of such wires, with
3 minimum of ten wires.

(2) Medium Loading. A horizontal wind pressure at right angles to
the direction of the line of four pounds per cquare foot of the projected
area of cylindrical surfaces of all supported conductors and cables, together
with their supporting suspension strand, when covered with a layer of
ice 3 inch in radial thickness and on the surfaces of the poles without
ice covering.

For supporting structures, other than unguyed poles at crossings
over major tracks, carrying more then ten wires, not including cables
supported by suspension strand, the traneverse load shall be calculated
on two-thirds of the total number of such wires, with a minimum of ten
wires.

(3) Light Loading. A horizontal wind pressure at right angles to the
direction of the line of nine pounds per square foot upon the projecied
area of cylindrical surfaces of all supported conductors and cables, to-
gether with their supporting suspension strand, and poles, without ice
covering.

(b) Longitudinel Loading (Poles end Head Guys). The longitudinal
loading shall be assumed equal to a pull in the direction of the crossing of all
open wire conductors supported, the pull of each conductor being taken as
50 per cent of ite ultimate strength in the heavy loading district, 331§
per cent in the medium loeding district, and 2234 per cent in the light
loading district.

12
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G—Poles

G-1. Material. Wood poles shall be of suitable and selected timber free
from observable defects that would decrease their strength or durability.
Poles of Northern White Cedar, Western Red Cedar, Chestnut, Southern
Pine, Lodgepole Pine and Douglas Fir shall meet the requirements of the
American Standard Specifications for poles of these species. For convenience,
tables giving the dimensions of various classes and lengths of these species of
poles, as specified in the American Standard Specifications, are given in
Appendix J. In the absence of specifications covering other species of poles,
they shall be considered on the basis of the American Standard Specification
for the species of pole having the nearest equivalent ultimate fiber stress. A
table giving the ultimate fiber stresses of the species of poles in more common
use in communication plant is included in Appendix H. The use of treated
poles is recommended where practicable, but is not required, except in the
case of timbers subject to rapid decay.

G-2. Sizes. Poles shall be of a size not less than the class specified in
Table G-1 for the corresponding number of wires carried. If guys are omitted,
poles must be of sufficient strength to meet the requirements specified in
paragraph Q-9.

Table G-1

Minimum Class (A.S.A. Classification)
10 wires or less 11 t0 20 wires 21 t0 40 wires  Over 40 wires

Heavy and
Medium Loading
Districts 7 6 5 4
Light Loading
District 7 6 6 5

G-3. Gains. Gains shall not be cut to a depth of more than 14 in.
G-4. Setting. Table G-2 specifies the minimum depth of setting for un-
guyed poles in average soil and in rock.
Table G-2
Minimum Depth of Setting for Unguyed Poles

olod Depth in Foet in A verage 80il for Different Classes of Poles Dopthnlno‘l"keu
in

inFest Claseland2 Class8and4 Class 5and 6 Clam 7 All Classes
e 4 3%{ 3
18 e e 4Y 4 3Y
20 43 4% 4y 4 3y
22 5 434 41 414 3L
25 51 13714 43{ 44 3%
27 584 5 5 4% 4
30 6 5% 5% 5 417
35 6 514 5Y{ 414
40 634 634 53 54 43¢
45 614 6 5%4 5
50 T4 634 374 6 5%
55 7 7 6 .. 5;3
60 7% TY% 63{ . 534
65 8 7% 7 .

70 834 8 % ... 6
75 9 8% 8 . 6
80 914 9 8% .. -
85 10 94 2

90 1034 10 v .

13
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G-8. Where crossing poles are head and side guyed, the depth of setting of
poles normally employed by a constructing company in the construction of its
lines may, in general, be used. However,. in no case shall the depth of setting
of a pole at a crossing be more than one foot less than the depths given in
Table G-2, where the pole is set in earth or more than 14 foot lees when set in
rock.

G-68. Where soil conditions are such that the above depths of setting will
not develop the strength of the pole, the pole shall be set to an additional depth
or other means used to properly secure the pole.

G-T. Pole Mounts. Where a crossing pole is to be set on sarface rock, a
concrete bridge abutment, or other masonry or stone structure, approved pole
mounts may be used. :

G-8. Spliced Poles. Spliced poles shall not be used to support the crossing
span.

G-9. Stub Reinforced Poles. Stub reinforced poles shall not be used at
crossings over major tracks. At crossings over minor tracks, the use of stub
reinforcements is permitted, provided:

(a) The pole above the ground line is in good condition and is of sufficient
size to develop its required strength.

(b) The stub shall have a ground line circumference at least as great
as would be required for a new pole in the same location.

(¢) The stub shall be set to a depth at least as great as that required

for the pole being stubbed. (See paragraph G-4.)

(d) The stub shall be attached to the pole by a method which will develop
at all times the required strength of the pole.

G-10. Stubs shall, in general, be set at the side of the pole in a plane
perpendicular to the direction of the line. Where the direction of the line
changes at the pole being stub reinforced, the stub shall be at the side of the
pole in a plane bisecting the angle of the corner and in the direction of the
corner pull. Where head guys are omitted, as permitted in paragraph Q-9, the
stub shall be set on the track side of the pole in line with the crossing span.

H—Crossarms and Brackets

H-1. Wood crossarms supporting the crossing span shall be of fir, treated
yellow pine or other suitable timber. They shall have a nominal cross-section
of not less than the values given in Table H-1.

Table H-1
Dimensions of Wood Crossarms
Number Nominal Length Nominal Croes-cestion
of Wirea (Feet) (Inches) (Inohes)
2 1 415 24 by 334
4 3 414 2% by 34
6 6 0 2%4{ by 3%
10 8 6 23{ by 3%
10 10 ] 3by4
12* 10 0 3Y4 by 414
16** 10 0 3l{ by 434

* Where crossarms are bored for 14 inch steel pins, 3 inch by 414
inch crossarms may be used.
** Permitted in medium and light loading districts only.

14
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H-2. Galvanized or painted iron or steel crossarms of strengths equsl to
those of the wood crossarms specified in Table H-1 may be used.

H-3. Double crossarms shall be provided on crossing poles and shall be
attached to the pole by means of a 54 inch crossarm bolt. Double crossarms
longer than two-pin shall be equipped with double arming bolts, or spacing
blocks and crossarm bolts, at a point near each end of the crossarms.

H-4. Wood pole brackets may only be used at crossings over minor tracks
and shall be in duplicate so as to afford two points of support for each
conductor.

H-B. Single metal brackets, drive hooks or fixtures may be used to support
distributing wire at railroad crossings provided such bracket, drive hook or
fixture and the attachment of the wire thereto is such as to withstand the
ultimate breaking strength of the wire.

J—Crossarm Braces
J-1. Crossarms and buckarms, except two-pin crossarms, shall be so braced
as to safely support the loads to which they may be subjected in use, including
lineman working on them. This strength may be obtained by the use of one
pair of crossarm braces. Steel crossarm braces shall have a cross section of not
less than 34 inch by 114 inches and a length not less than 20 inches.

J-2. The braces shall be attached to the pole by a drive screw not less than
14 inch by 414 inches and to the crossarm by drive screws not less than 34 inch
by 24 inches or by bolts 24 inch in diameter.

- K—Pins
K-1. Insulator pins shall have strength sufficient to withstand the loads to
which they may be subjected. Steel or iron pins shall have a diameter of shank

not less than 14 inch. Wood pins shall be sound and straight grained with a
diameter of shank not less than 11{ inches.

L—Insulators

L-1. Each insulator shall be of such pattern, design and material that, when
mounted on its pin, it will withstand, without injury and without being pulled
off the pin, the ultimate strength of the conductor which it supports.

L-2. Each conductor (not including paired wire) unless dead-ended, shall
be tied to two supporting insulators in such a manner that they will securely
hold the conductor to its supporting insulators at each crossing pole.

M—Tie Wires
M-1. A type of tie shall be used which will develop the greatest practicable
holding power without injury to the line conductors.
N-—Conductors
N-1. Conductors shall be of material or combinations of materials which
will not corrode excessivély under the prevailing conditions.

N-2. Conductors of material other than those specified in Table N-1 shall
be of such size and 8o erected as to have a mechanical strength not less than
that of t.hq sizes of copper conductors specified in Table N-1.
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N-3. The minimum allowable sizes of conductors in a span crossing over a
railroad which does not in the same span also croes over supply conductors in
excess of 750 volts to ground, shall be as given in Table N-1.

Table N-1
Minimum Wire Sizes
Spans Ex ing 125 Feet
Conduetor Spans 126 Fest or Less up to 150 (Note)
Di Diemet
Gage Inches Gage Inches
Copper, hard-drawn 10 AW.G. 0.102 9 AW.G. 0.114
Steel, galvanized:
In general 10 B.W.G. 0.134 8 BW.G. 0.165
In rural districts of
arid regions 12 BW.G. 0.109 10 B.W.G. 0.134

Nore.—If spans in excess of 150 ft. are necessary, the size of
conductors specified above, or the sags of the conductors, shall be
correspondingly increased.

N-4. Paired or single distributing wires without & suspension strand shall
in no case be used for spans longer than 100 feet in the heavy loading district,
125 feet in the medium loading district, and 150 feet in the light loadingdistrict.
Each wire of a pair not supported by a suspension strand shall have an ultimate
strength of not less than 170 pounds. Single distributing wires not supported by
suspension strand shall have an ultimate strength of not less than 340 pounds.

N-6. Splices shall, so far as practicable, .be avoided in the crossing and
adjacent spans, unless they are of such a type and s0 made as to have a strength
substantially equal to that of the conductors in which they are placed. Taps
shall be avoided in the crossing span where practicable, but. if required, they
shall be of a type which will not impair the strength of the conductors to which
they are attached.

P-—Sags

P-1. Table P-1 specifies recommended sags for wires shown in Table N-1.
Where, however, the wires in the communication line are strung in accordance
with recoguized practices, the stringing tensions employed in the line, gener-
ally wiil be satisfactory in the crossing span.

Table P-1
Wire Stringing Sags
Heavy and Medium Loading Districts

Bpan Length ure— . F.
pin Fest 100 80 og‘empomtw Dee l;o 0 —20
Sag in Inches

70 5% 414 315 2y 2l 134 1%
80 74 6 415 3 2% 215 2
90 8ls 714 5ls 415 313 3 25
100 114 9 7 514 414 334 3Y
110 14 11 814 615 515 414 4
120 17 13 10 8 614 514 414
130 20 15 12 914 75 614 54
140 23 18 14 11 814 % 65
150 26 20 16 13 10 814 7
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Light Loading District
S e 120 100 % S asker~ S ™ 2 °
Sag in Inches
90 7 6 53¢ 414 3% 3 2)¢
100 9% 8"i 6¢ 54 414 33 3K
110 114 9% 8 6 5% 4% 4
120 14 ny 9 ™% 634 53 414
130 16 13 n 9 7% 6l 5%
140 18 15 13 103 8k % 63
150 21 18 15 12 10 8% 7
Q—Guys

Q-1. Material. Guys shall be of galvanized steel or other material that
will not corrode excessively under the prevailing conditions.

Q-2. Side Guys. Poles supporting the crossing span shall be side-guyed
with guys having strengths specified in Appendix B, except as provided in
paragraphs Q-9 and Q-10. The strength specified in this appendix may be
obtained by using various combinations of standard guys, which, when taken
together, will give strength at least as great as that specified.

Q-3. For the purpose of side-guying, aerial cables and their suspension
strands shall have the wire equivalents given in Table Q-1.

Table Q-1

Wire Equivalents

ivalent Number of O, Wires
Diameter of Cable Heavy Imgqn:' ***Medium !(otdium Light Loading

Distriot Diatniot Distriet
Less than 1} in. 3 4 10
1Y to 2Y in. 4 5 15
Over 214 in. 5 6 20

Q-4. Head Guys. Poles supporting the crossing span shall be head-guyed
away from the croesing span with guys having strengths specified in Appen-
dix C, except as provided in paragtaph Q-9. The strength specified in this
appendix may be obtained by using various combinations of standard guys,
which, when taken together, will give strength at least as great as that specified.
No head guys are required for lines carrying only aerial cable. For lines
carrying both open wire and aerial cable, head guying need be provided only
for the number of wires in excess of ten if the cable is supported by a 6,000~
pound suspension strand or for the number of wires in excess of 20 if the
suspension strand is 10,000 pounds or stronger.

Q-8. Head guys shall be installed so as not to increase tension in the eross-
ing span. In order to facilitate the installation of the head guys, a section
of 6,000 pound strand may be placed between the crossing poles 8o as to pro-
vide an additional support for pulling up the head guys.

Q-8. Guying at Corners and Terminals. Where the line terminates or
changes direction or has substantially unbalanced tension at any crossing
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support, such additional guying as may be necessary shall be provided to take
- care of the additional load. '

Q-7. Where a line crossing a railroad changes direction more than ten
degrees at either croesing support, the side guy within the angle may be omitted
and the head guy, if required, shall be placed in the direction of the adjacent
span unless the angle of turn is greater than 60 degrees. Where the angle is
greater than 60 degrees, the head guy shall be placed in a direction away from
the crossing span.

Q-8. Corner guys shall conform to standard corner guying requirements
unless the guying prescribed in Appendix Bris greater, in which case the latter
guying shall be provided.

Q-9. Omission of Guye. Guys may be omitted in the following cases:

(a) Side guys may be omitted where the poles when new will not be
stressed to more than 25 per cent of their ultimate strengths, when subjected
to the transverse load specified in paragraph F-3 (a), except as otherwise
permitted in paragraph Q-10. The maximum number of wires which can
be carried by poles of various classes to meet this requirement is given in
Appendix D.

(b) Head guys may be omitted where the poles when new will not be
stressed to more than 663§ per cent of their ultimate strengths when sub-
jected to the longitudinal load specified in paragraph F-3 (b). The maximum
number of wires of various sizes which can be carried by poles of various
classes to meet this requirement is given in Appendix F.

Q-10. Where a communication line paralleling a railroad track on the right-
of-way of the railroad crosses any of the minor tracks listed under subpars-
graphs (a), (¢), (d), and (e) of paragraph B-9, the side guys may be omitted,
provided the crossing poles when new will not be stressed to more than 33%4
per cent «f their ultimate strengths when subjected to the transverse load
specified in paragraph F-3 (a). The maximum number of wires which can be
carried by poles of various classes to meet this requirement is given in
Appendix E.

Q-11. If, however, under the conditions stated in paragraph Q-10, there is
an angle in the line at either crossing pole, corner guys sufficient to withstand
the unbalanced load on such poles shall be installed. Head guys may be
omitted unless conductor tensions are not balanced at one or both poles due to
the dead-ending of any of the wires. Where conductors are dead-ended, guys
of strengths specified in Appendix C shall be provided. '

Q-13. Guyingin Special Cases. Where, on account of physical conditions,
it is impracticable to side guy the crossing poles, as specified in paragraph Q-2,
or to provide the strength of an unguyed pole specified in paragraphs Q-9 and
Q-10, the requirements may be met by head-guying and side-guying the line
as near as practicable to the crossing, provided the line is approximately
straight and the intermediate poles are not of a class lower than those specified
in paragraph G-2 and that a strand of strength equivalent to the load in pounds
f..r which head-guying is required, is run between the two guyed poles. Where
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such guying is employed, it shall meet the requirements of paragraphs Q-2 to
Q-5, inclusive, and shall be applied at a distance not exceeding 500 feet from
the nearest crossing pole. The strand shall be attached to the guyed poles
close to the point at which the head guys are attached, and shall be securely
. attached to every pole between the guyed poles.

Q-18. Guy Leads. Guy anchors shall, where practicable, be located so
that the horizontal distance from the ground line of the pole to the guy or guy-
rod will be not less than the height above ground of the attachment of the guy
to the poles for head guys, and not less than one-third that height for side guys.
The guys shall be attached as near to the center of the load as practicable.
(Bee Drawing T & T 1246 for method of measuring guy lead and height.)

Q-14. Methods of Anchoring Guys. The anchorage for guys shall in all
cases be adequate to develop the required strength of the guys attached to
them. Guys should preferably be attached to anchors set in earth or secured
in rock. Where this is impracticable, guyas may be attached to stubs or poles
which are properly anchor guyed, or to buildings or other secure structures.
‘Guys should not be attached to trees.

Q-18. Guy Rods. Guy rods not smaller than those specified in Table Q-2
should be employed. The length of guy rods shall be sufficient 8o that where
the anchor is set to adequate depth, the eye of the rod will not be below the
surface of the ground.

Table Q-2
Minimum Size of Guy Rods

Sise of G

20 |)|y Diunohrola)unod
2 200 ¥

4 000 b4

6 000 54

10 000 Y

16 000 %

Q-16. Anchors. Where wood logs are employed as anchors, such logs
(preferably treated) should be not less than the sise specified in Table Q-3 and
set as specified in paragraph Q-19.

Table Q-8
Size of Anchor Logs
Number and Sise of G ini
um| ug uys Ro &nlxxs::m Bise of Logs I%r p&oﬁ.ﬂ
1— 2 200 3 ft. by 6 in. 3 ft. by 8 in.
1— 4 000 3 ft. by 6 in. 3 ft. by 8 in.
1— 6 000 31ft. by 7 in. 3ft. by 9 in.
1—10 000 4 ft. by 8 in. 4 ft. by 10 in.
1—16 000 6 ft. by 9 in. 6-1t. by 12 in.
2— 6 000 4 ft. by 8 in. 4 ft. by 10 in.
2—10 000 7 ft. by 9 in. 71t. by 12 in.
2—16 000 10 ft. by 9 in. 10 ft. by 12 in.
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Q-17. In wet or Joose soil, logs baving a length and diameter tweaty-five to
fifty per cent greater than specified in Table Q-3 should be used, or crom logs
or planks providing an equivalent increase in cross-secticn should be inetaliad
on top of the loga.

Q-18. When anchor logs somewhat amaller than indicated in paragraphs
Q-16 and Q-17 are used, they will be considered as satisfactory if set to a
sufficiently increased depth to devalop equivalent holding power.

Q-19. Sotting Amchors. Holes for anchor logs shall be dug vertically

downward to such & depth that the guy rod when in line with the guy will be
buried in the earth at least to the extent specified in Table Q4.

Table Q-4
Depth-of Setting for Anchors
Number and Siss of Guys Leagth of Rod Badow (Ground
(pounds) (lont)
1— 2 200 4
1I— 4 000 4
1— 6 000 414
1—10 000 5%
1—16 000 6
2— 6 000 5%
2—10 000 8
2—16 000 8

Q-50. fMethod of Securing Guy Strand. In securing guys, clamps of
suitable strength shall be employed. A guy strand may be attached to the
pole either by the wrapping method or by attachment to suitable eye bolta
extending through the pole. The sise of the eye bolt shall be sufficient to
develop the required strength of the guy.

Q-21. Guards for Guys. When anchor guys are located oo that persons
or livestock may come into accidental contact with them, they shall be

equipped with suitable guards.

Q-22. Pole Braces. Pole braces may be used in the place of guys called
for in paragraphs Q-2 to Q-8, inclusive, to provide equivalent strength.

R—S8uspension Strand
R-1. Materisl. Suspension strands shall be of galvanised steel or other
material that will not corrode excessively under the prevailing conditiona.

R-2. Sizes. For spans of 150 feet or less, Table R-1 gives the minimum
sisen of suspension strand to be used for supporting different sizes of aerial
cable.

Table R-1
Minimum Sizes of Suspension Strand
. . ined Ultimat
s b oo™ o gt in Poynis)
Less than 2.25 6 000
2250 5 16 000
Exceeding 5 snd less than 8.5 16 000
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R-3. For spans exceeding 150 feet or for heavier cables, & proportionately

Iarger suspension strand or other proportionately stronger means of support
shall be used.

R-4. Attachment to Poles. The suspension strand sball be attached to the
pole by means of standard cable suspension clamp secured by a bolt not less
than 3¢ inches in diameter extending through the pole. Three-bolt suspension
clamps should be used with 10,000 and 16,000 pound suspension strand;
single-bolt suspension clamps may be used for 6,000 pound suspension strand.

R-8. Where one or both of the crossing poles is & corner pole and the corner
pull is in excess of five feet, suspension clampe with flared grooves or other
means that will prevent sharp bends in the suspension strand shall be employed.
Where the cable is carried on the inside of the corner, reinforcing links or other
equivalent means shall also be used where the corner pull exceeds the values
given in Table R-2.

Table R-2
Bunsnmu%hnd Pull on Corner
6M 15 ft. or over
10M 15 ft. or over
16M 10 ft. or over

R-6. Bafety straps, grade clamps, reinforcing bands or other equivalent
devices which will prevent progressive stripping of cable from entering the
crossing span shall be placed at each crossing pole for cables 114 inches in
diameter or larger.

R-7. Where the suspension strand is dead-ended on a crossing pole, it may
be attached by the wrapping method or by attaching it to a suitable eye bolt
extending through the pole. The sise of the eye bolt shall be sufficient to
develop the required strength of the suspension strand.

R-8. Sags. Suspension strands for aerial cables shall be strung so that
when the cables are in place the sags will be not less than given in Table R-3.

21



REA-TE & CM-617
Reproduced by
Permission of AAR
Association of American Railroads
1-B-1 Telegraph and Telephone Section

Table R-3
Minimum Sags in Aerial Cables
(No Ice or Wind Loading)

W 3 of f
Cables 1o Founds pes Foot Temp.  Bieand 90 1007 110> 1207 B0 e’ 120
20 5 6 7 8 10 11 13
Upto .6 60 6000 5 7 8 10 11 13 15
100 6 8§ 10 12 14 16 18
Exceeding .6 but 20 6 7 9 10 12 14 16
not exceeding .8 60 6000 6 8 10 12 14 16 18
100 8 9 11 13 16 18 21
Exceeding .8 but 20 7 9 11 13 15 17 20
not exceeding 1.1 60 6000 8 10 12 14 17 19 22
100 9 11 13 15 18 21 24
Exceeding 1.1 but 20 9 11 13 16 19 22 25
not exceeding 1.4 60 6000 10 12 15 17 20 24 27
100 10 13 16 19 22 25 29
Exceeding 1.4 but 20 10 13 16 19 22 25 29
not exceeding 1.8 60 6000 11 14 17 20 23 27 31
100 12 15 18 21 25 29 33
Exceeding 1.8 but 20 12 14 17 20 24 28 32
not exceeding 2.25 60 6000 12 15 18 22 26 30 34
100 13 16 20 24 28 32 37
Exceeding 2.25 but 20 8§ 10 12 15 17 2 23
not exceeding28 60 10000 9 11 13 16 19 22 25
100 10 12 15 17 20 24 27
Exceeding 2.8 but 20 10 13 16 19 22 25 26
not exceeding 3.9 60 10000 11 14 17 20 23 27 31
100 12 15 18 21 25 290 33
Exceeding 3.9 but 20 12 14 17 20 24 28 32
not exceeding 4.4 60 10000 12 15 18 22 26 30 34
100 13 16 19 23 27 31 36
Exceeding 4.4 but 20 13 16 19 23 27 31 36
not exceeding 5.0 60 10000 14 17 20 24 29 33 38
100 14 18 22 26 30 35 40
Exceeding 5.0 but 20 11 13 16 19 23 26 30
not exceeding 6.3 60 16000 12 14 17 20 24 28 32
100 12 15 18 22 26 30 M4
Exceeding 6.3 but 20 12 14 17 20 24 28 32
not exceeding 7.2 60 16000 12 15 18 22 26 30 34
1Ce 13 16 20 24 28 32 37
Exceeding 7.2 but 20 13 16 19 22 26 31 35
not exceeding 8.1 60 16000 13 16 19 23 27 31 36
100 14 17 20 24 20 33 38
Exceeding 8.1 but 20 13 16 20 24 28 32 37
not exceeding 8.6 60 16000 14 17 20 24 29 33 38
100 14 18 22 2 30 35 40
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S5—Cable .Mudmonh to Suspension Strands

S-1.. Cables shall be attached to the suspension strand in the crossing span
by means of suitable metal rings or spirally-wound lashing wire which will
resist corrosion. The spacing of rings shall not be greater than indicated in
Table 8-1. The spirals of lashing wire shall be 8o spaced that they will safely
support the cable and prevent appreciable sagging between points of support.
The metal rings or lashing wire shall be so installed that the protective coating
will not be damaged.

Table S-1

Spacing of Cable Rings _

. . Ri
Weight of C.bl:“ln Spuln’nol Cable Rings
han 5 20
.5 15

Part II—Underbridge Crossings

T—General
T-1. Avoidance of Attachments. The line preferably should be so graded
that it will be unnecessary to make attachment to the bridge structure. If,
for any reason, it is impracticable to grade a cable line to pass under a bridge
and it is undesirable to attach to the bridge, vertical runs may be made on
poles adjacent to the bridge.

T-2. Attachments. Unless approved by the railroad company, attach-
ments to railroad steel bridges shall not be made by devices that require the
drilling or cutting of the bridge structure or the removal of rivets, and the ,
attachments shall be so made that wires, cables and suspension strand will not
be in metallic contact with the bridge structure.

T-3. Clearance from Abutments. The clearance of any conductor from
the face of the abutment, when not attached thereto, should be not less than
three feet for steel bridges. Cables or paired wires and their suspension strand
may be attached directly to the face of the abutment if located not leas than
24 inches below the elevation of the bridge seat, and they shall provide suitable
clearance for pedestrians, vehicles, etc., as may be necessary.

T-4. Clearance from Bridge Structure. The clearance between any con-
ductor attached to the bridge in open construction, and any portion of the
bridge structure should preferably be not less than six inches, but in no case
leas than three inches. The clearance between any conductor not attached to
the bridge and any portion of the bridge structure should preferably be not
less than one foot, but in no case less than six inches.

Part III—Underground Crossings

U—General
U-1. Arrangement for Work. The work shall be done at such time and in
such a manner aa not to intetfere with the proper and safe use or operation of
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the property and tracks of the railroad company, previous arrangements hav-
ing been madé with the duly authorized representative of the railroad company
for date and time of commencement. Where iron or mild steel pipes are used,
as permitted in paragraph U-7 (d), consideration should be given to forcing
or driving them under the roadbed instead of laying in an open trench.

U-2. Location. The underground system on the railroad property shall
be 80 located as to be subject to the least practicable disturbance. Railway
tracks and underground structures, including catch basins, gas pipes, etc.,
should be avoided where practicable. The manholes, pull boxes, and ter-
minals should, where practicable, be located away from the roadbed.

U-8. Side Clearance from Rail. Where underground conduit construction
terminates at terminal poles, the side clearance of such poles from the nearest
track rail shall be as provided in paragraph E-2. Where manholes, handholes,
etc., are employed, which project above the surface of the ground, the side
clearance, unless physical conditions prevent, shall be not less than twelve
feet from the nearest track rail, except that at sidings, a clearance of seven feet
may be allowed. At loading sidings, sufficient space shall be left for a driveway.

U-4. Clearance Below Base of Rail. The top of all conduit protection,
except as specified in paragraph U-8 shall generally be located at a depth
of not less than 3 feet 6 inches below the base of rail. Where this is imprac-
ticable, or for other reasons, this clearance may be reduced by agreement
between the parties concerned. In no case, however, shall the top of the
conduit protection extend higher than the bottom of the ballast section which
is subject to working or cleaning.

U-6. Where unusual conditions exist or where proposed construction would
interfere with existing construction, a greater depth than specified above may
be required. '

U-6. Arrangement of Conduit System. The arrangement of ducts in the
conduit system contemplated under this specification .shall consist of not
more than four ducts of vitrified clay, four impregnated fiber ducts or three
creosoted wood ducts in width, Where other arrangements are contemplated,
additional strength of construction and protection may be required.

U-7. Protection of Ducts. Ducts extending under the roadbed section of
the right-of-way shall be protected under the roadbed section as specified below
and for a distance of at least six feet beyond each outside rail. ‘In other sections
of the right-of-way, concrete, creosoted plank or other forms of protection
should be provided where necessary to prevent injury to the conduit.system.

(a) Vitrified Clay Ducts. The ducts shall be laid on at least four inches
of concrete with at least three inches of concrete on the top and sides.

(b) Impregnated Fiber and Other Tubular Composition Ducts. The
ducts shall be completely encased in concrete. The encasement shall be at
least four inches thick on bottom and at least three inches thick on top and

sides.
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(c) Creosoted Wood Ducts. The ducts shall be protected on the top and
bottom by means of creosoted wood plank not lees than 1}4 inches in
thickness or by three inches of conerete.

(d) Iron or Mild Steel Pipes. Such pipes shall normally be encased in
concrete as provided in (b) above. However, where physical or chemioal
conditions will permit, a conduit system consisting of a group of not more
than four iron or mild steel pipes not more than 4 inches in diameter may
be laid beneath the roadbed without any form of protection.

U-8. Where physical and chemical conditions will permit, a conduit con-
sisting of not more than two iron pipes, not exceeding four inches in diameter,
or two creosoted wood ducts not exceeding six inches square, or one or more
cables of a type designed for burying directly in the earth may be laid in the
ground beneath railroad tracks without any form of protection at & minimum
depth of eighteen inches below the base of the rail, unless the worked ballast
section of the roadbed exceeds eighteen inches, in which case the conduit shall
be laid below the ballast section. Cables under main line tracks shall preferably
be installed in conduit to prevent disturbance to the roadbed at times of
replacement.

U-9. Excavation. The excavated materiai shall be so placed as not to
interfere with traffic. Ballast material excavated shall be kept separate and
free from earth.

U-10. Shoring. Where necessary to prevent caving, the sides of trench
st all be supported with suitable planks and bracing. No bracing shall extend
above the base of the rail or be attached in any way to the rails or ties.

U-11. Grading and Drainage. The trench shall be so graded that it will
have a fall of at least three inches in 100 feet toward the lower manhole or
terminal, or from an intermediate point toward both manholes or terminals,

“and the bottom of the trench shall be graded evenly. Where conditions
require, a sump or other suitable drainage should be provided for manholes.

U-12. Backfilling. The trench shall be backfilled with earth to the sub-
grade line and tamped. Track ballast shall be replaced under railroad
supervision.

U-18. Removing Surplus Material. All surplus material remaining after
the work has been finished shall be removed, and if disposed of upon railroad
property, it shall be under railroad supervision.

U-14. Concrete. All concrete employed shall be such that when tested in
6 by 12 inch cylinders after 28 days, it shall withstand a compressive test of
not less than 2,000 pounds per square inch without rupture. Concrete shall be
thoroughly tamped.
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District Loading Map
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Appendix D

MAXIMUM NUMBER OF WIRES WHICH CAN BE SUPPORTED BY
POLES OF VARIOUS CLASSES WITHOUT SIDE GUYS AT
CROSSINGS OVER RAILROAD TRACKS

(Por the Special Case Covered By Paragraph Q-10, Seo Appendix B)

G:'- Average of Crossing and Adjscent Spans—Fest
Pole 100 128 180 178 200
Heavy Loading District
1 28 22 18 15 13
] 22 18 14 12 1]
3 17 14 11 10 8
4 13 11 9 8 7
5 10 8 7 6 5
6 8 ] 5 4 4
7 6 5 4 3 3
Medium Loading District
1 53 41 33 28 24
2 41 32 26 2 19
3 32 25 21 17 15
4 24 19 16 14 12
5 18 18 12 10 9
8 14 11 9 8 7
7 10 8 7 6 5
Light Loading District
1 65 54 46
2 81 61 49 41 35
3 58 46 37 31 b1 4
4 27 ps ) 20
5 29 19 15 14
] 19 15 13 11 9
7 10 0 8 7 (]
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Appendix B

MAXIMUM NUMBER OF WIRES WHICH CAN BE SUPPORTED BY
POLES OF VARIOUS CLASSES WITHOUT SIDE GUYS AT
CROSSINGS OVER MINOR TRACKS UNDER THE
CONDITIONS SPECIFIED IN PARAGRAPH Q-10

G:‘- Average of Croming and Adjacent Span—TFest
Pole 100 138 180 178 200
Heavy Loading District
1 62 48 39 33 28
2 48 38 31 26 23
3 38 29 24 20 18
4 20 23 19 16 9
5 2 17 9 8 7
6 16 9 8 7 6
7 8 7 6 5 4
Moedium Loading District
1 - 90 76 63 54
2 —— 74 59 50 42
3 75 56 45 39 38
4 55 42 35 20 25
5 40 32 26 22 19
6 20 20 20 17 9
7 10 10 10 8 7
1 — — - 81 ]
2 — — 75 61 52
3 - 70 55 46 30
4 65 50 40 Hu 30
.3 46 35 20 24 21
] 81 25 20 17 15
7 10 10 10 10 10
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_Appendix F

MAXIMUM NUMBER OF WIRES WHICH CAN BE SUPPORTED BY
POLES OF VARIOUS CLASSES WITHOUT HEEAD GUYS

Ultimate Class of Pole
Wire Diameter Strength
Gage and Material (Inches)  (Pounds) 1 2 3 4 8 ] 7
Heavy Loading District
10 AW.G. Copper 0.102 530 i1 9 7 6 4 3 2
9 AW.G. Copper 0.114 660 8 7 ] 4 3 3 2
8 A.W.G. Copper 0.128 826 7 5 4 4 3 2 1
8 B.W.G. Copper  0.165 1325 4 3 3 2 2 1 1
10 B.W.G. Steel 0.134 1200 4 4 3 2 2 1 1
8 B.W.G. Steel 0.165 1710 3 2 2 2 1 1 (1]
Medium Loading District
10 A.W.G. Copper  0.102 530 16 13 11 8 6 5 4
9 AW.G. Copper 0.114 660 13 11 9 6 5 4 3
8 AW.G. Copper 0.128 826 10 8 7 5 4 3 2
8 B.W.G. Copper  0.165 1325 5 & 4 3 3 2 1
10 B.W.G. Stee 0.134 1200 7 6 5 4 4 2 2
8 B.W.G. Steel 0.165 1710 5 4 3 2 2 2 1
Light Loading District
10 A W.G. Copper 0.102 530 24 21 16 13 10 8 6
9 AW.G. Copper 0.114 660 20 16 13 10 3 7 5
8 A.W.G. Copper 0.128 826 16 13 10 8 6 5 4
8 BW.G. Copper 0.165 1325 10 8 6 5 4 3 2
10 B.W.G. Stee 0.134 1 200 10 8 7 5 4 3 2
8 B.W.G. Steel 0.165 1710 7 6 5 4 3 2 2

Where wires of other sizes or having other ultimate strengths, as in the
case of various grades of steel, are used, the number of wires can be
determined by selecting the wire in the table which has the nearest to the
same ultimate strength as the wire under consideration.
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Appendix G

GROUND LINE CIRCUMFERENCE OF POLES OF VARIOUS CLASSES
AND SPECIES WHICH HAVE DETERIORATED TO
TWO-THIRDS THEIR STRENGTH WHEN NEW

Northern White Cedar and Other Species of Poles Having a Fiber Streagth
of 3,600 Pounds per Square Inch. (See Group No. 1 in Appendix H)

m 1 2 aGn.olP:h ] [ ] 7
Fost Ground Line Ciroum{erence—Inches

20 34 32 30 28 26 24 22
25 38}‘5 35;2 33;2 30;2 29x 27% 25%
30 4134 3814 36 33 31 2814 14
% By oy wn Po B X, 0B
45 483 451 421c 393 363§ ... .
50 5034 47% 4414 4] 38 P PR
56 5214 49 46 4214 ¥y ... P
60 54 51 4734 44 40 cearane O

|

Red Cedar and Other Species of Poles Having a Fiber Strength
of 5,600 Pounds per Square Inch. (See Group No. 2 in Appendix H)

of yolo 1 2 3 4 of Pd.l ) 7
Foet Ground Line Ciroumference—Inches
20 80 28 2814 244 2234 2 - 19
25 324 31 29 2614 26 23 21
% TR By Bk w08 By Wy on
40 40 3734 35 3234 30 27% S
45 42 39 a7 M 31 — coonaren
50 434 4] 3814 35 2 ... R
55 4514 4234 3914 37 34 ceenaan ——ace
60 4614 4314 41 38
65 4814 45 42 3914
70 50 4614 43% 4014
75 5034 47;2 44 4134
80 52 48 45 42
85 53 49 4614
90 56 5234 47%
Chestaut Poles—Fiber Strength, 6,000 Pounds per Square Inch
of Pole 1 2 g CpmotPole 3 7
Foot Ground Line Circumference—Inches

20 20 7% 2514 24 22 2034 1934
26 323 3014 2814 26 2434 2 21
30 3444 3244 3034 2834 26 24 22
ab 37 44 32314 3014 28 2634 24
40 a9 3614 3434 314 2914 27 25
45 41 3834 36 3334 31 28%4 2614
50 424 40 3744 3434 3244 30 7%
86 44 4114 3814 36 3 3034 ceennee
60 451 43 40 37
66 47 44 4] 3834
70 48 4534
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Appendix G (Continued)
Lodgepole Pine—Fiber Strength 6,600 Pounds per Square Inch

Length Clase of Pole

ol’l.’.o‘h 1 2 a su-. 4 8 [] 7
20 28 miz 25 23 21 20 10
25 31 29 27% 25 24 211 204
30 33l 31 29 2% 253 23 2
35 35 83 31 201 27 2% 28
) 853 8314 3014 284 2614 24
45 39 87 35 325 30 273 25
50 41 381 36l 331 31} 29 27
55 2% 40 37% 35 3214 30 -
32 g% ﬁ” 40 §$ 2}5 w4
70 47 43 41 38 a5 ...
75 48 45 42 39
80 49 46 43 40
85 503 47 “
90 53 9% 45

Southern Pine, Douglas Fir and Other Species of Poles Having a Fiber
Strength of 7,400 Pounds per Square Inch. (See Group b of Appendix H)

Length Class of Pole
of Pole 1 2 3 g 8 [ 7
Foot Ground Line Circumferenco—Inches

20 274 2534 24 224 2034 19 18
25 30 2614 24 23 21 1814
30 3234 3034 2814 2615 2434 224 21
35 4 32 3034 2814 26 2434 22
40 36 M 2014 27% 25% 24
45 384 3514 34 31 29 2034 25
50 40 37 35 3214 30 26
56 414 39 36 3315 31 29
60 4234 40 3734 35 32 20 .
65 44 41 3834 3534
70 45 42 3914 3614
75 461 43 0y O T T T
80 47 4 4134
86 48 44 @ .
90 51 48 it e e
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 Appendix B
ULTIMATE FIBER STRESS (Modulus of Rupture)
OF VARIOUS SPECIES OF WOOD POLES

Group No. 1 * (Pounds per Squase taeh)
*Northern White Cedar
Eastern White Cedar
Red Wood

Group No. 3
“Western Red Cedar
lﬂwpnth-nnodcodn
Tiaho togar o
Port Orford Cedar
Cypress

Group No.3
*Chestaut

Group No. 4
*Lodgepole Pine

Group No. §
mnm creosoted

¢ AS8.A. Btandard.

ey
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Northern White Cedar
Fiber Strength, 3,600 Pounds per Square Inch.
From A.8.A. Standard 05.1.

1

27

IN AMERICAN STANDARD SPECIFICATIONS 08.1 TO 08.6,
INCLUSIVE, OF THE AMERICAN STANDARDS ASSOCIATION

Class of Pole

19 17 18
Minimum Ciroumference at 8ix Fest from Butt

21

(Inches)

26

Minimum Top
Ciroumference (Inches)
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25
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Westorn Red Cedar
Fiber Strength, 5,600 Pounds per Square Inch.
From A.8.A. Standard 05.2.

Minimum Circumferenoce at 8ix Feet from Butt

1
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Chestnut
Fiber Btrength, 6,000 Pounds per Square Inch.
From A.8.A. Standard 05.3.
Clas of Pole 1 3 ] 4 s (]
Minimem Top
Clreumierence (Inches) n a8 3 n 19 17 18
!10 Ground
e w Minimum Circumference a$ Six Feol from Dutt
Fost }
16 3y 25 210 195
18 379 e = 280 26 40 2230 205
2 4 385 3156 205 270 250 280 3Lb
22 4 360 330 305 285 265 M5 225
3 5 370 345 325 300 380 255 240
0 834 400 875 350 3535 300 280 260
35 ] 4385 400 375 345 320 300 275
40 6 450 425 305 365 340 3156 208
48 634 478 4485 415 385 360 330 310
50 7 408 4685 435 400 375 345
55 7% 516 485 450 420 300 360 ...
60 8 538 500 465 43.5
65 834 560 O51.5 480 450
70 9 5656 530 '
Lodgepole Pine
Fiber Strength, 6,600 Pounds per Square Inch.
From A.B.A. Standard 05.5.
Clam of Pole 1 3 3 4 [ ] [ ] 7
Mioimum Top
(Inches) 27 28 23 3 19 17 16
A
:’ Line Distance Minimum Ciroumference at Six Feet from Butt
Pole from Butt (Inches)
Foot Foot
16 34 220 20.5 19.0
18 34 R 276 255 238 215 200
20 4 325 30 285 205 2456 226 21.0
2 4 84.0 0 300 275 255 286 220
25 3 30 335 310 200 270 250 230
30 5% 39.0 340 31.6 200 270 250
36 ] 415 385 360 335 310 285 285
40 6 40 410 380 355 330 3805 280
45 634 460 430 400 370 345 330 295
50 7 480 450 420 390 360 335 310
56 7% 4085 465 435 405 376 3456 ...
60 8 616 480 450 420 38856 ... ..
85 8% 58.0 495 46.0 43.0
70 9 545 510 4756
75 1'321 560 625 —— ———

]
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Appendix J (Continued)

Southern Pine (Creocsoted) and Douglas Fir (Creosoted)
Fiber Strength, 7,400 Pounds per Square Inch.

From A.8.A. Standards 05.4 and 05.6.
Class of Pole 1 2 3 4 8 (] 7
N G oimternon (inches) 27 28 23 2 19 17 1
lﬂﬂ Ground )
ﬁ w Minimum Cireumference a$ Six Feet from Butt
16 3 216 1985 180
18 8 e s 2085 245 225 210 100
20 4 316 205 276 255 235 220 200
22 4 330 310 200 265 245 3230 1210
25 5 345 325 300 280 200 240 220
30 8¢ 3756 3850 325 3800 280 260 340
a5 6 400 375 350 820 300 275 238
40 6 420 395 370 340 315 200 270
45 634 440 415 385 360 330 305 285
50 7 460 430 400 375 345 330 205
56 7% 475 445 415 300 360 3835 ...
60 8 4005 400 430 400 370 3845 ..
65 814 510 4756 445 415 388 ... .
70 9 825 490 460 425 3985 .. ...
% 9l¢ 540 G505 470 440
80 10 5560 515 485 450
85 1034 565 6530 495
90 11 575 540 6505
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Appeadix X

Bxample of computation of clearance between power wires and communiss-
tion wires where an open-wire communication line crosses over the tracks of a
railroad and under an open-wire power line in the same span.

Assume the case in which the power line carries a single-phase two-wire
circuit of 6,000 volts between wires, the wires attached to pin-type insulators
on wood croesarms and that each wire consists of two strands of solid copper
and one strand of copper-covered steel, the overall diameter of which is
0.230 inch. Assume also that the crossing is located in the heavy loading
district and that the length of the power line span concerned is 255 fest. The
method of determining the required clearance between the lowest power wire
and the highest communication wire consists of the following steps:

(a) Referring to Table E-2; the power line takes the classification of
open supply wires, 750 to 8,700 volts and the basic clearance is, therefore,
four feet.

(b) Referring to paragraph E-8 (a); since the crossing is located in the
heavy loading district, and the power line span exceeds 175 feet in length, an
increase in clearance is required. Referring to the second table in sub-
paragraph (1) of paragraph E-8 (a), the wire used in this example takes the
classification of a “small conductor” since it is stranded, is other than
all-copper and has an overall diameter less than 0.275 inch. Referring
now to the first table in this same subparagraph, it will be seen that the
amount of clearance increase for a *small conductor” in the heavy loading
district is 0.30 feet for each ten feet by which the span length exceeds
176 feet. The span length of 255 feet exceeds 175 feet by 80 feet, so that the
clearance incredse is 8 multiplied by 0.30 feet, or 2.4 feet. The total clearance
is, therefore, the sum of 4 and 2.4, or 6.4 fee:.

o) This clearance is applicable if the communication line croeses under the
power line at or near the middle of the power line span where the sags of the
power wires will be greatest when they are loaded with ice. Since the in-
creased sag of the power wires caused by ice loading is lees near the power
poles than at mid-span, the clearance need not be as great as 6.4 feet if the
point where the communication line crosses under the power line (crossing
point) is other than at the middle of the power line span. To take account
of this permissible decrease, another step is necessary.

(d) Rederring to Table E-4; assume that the distance from the nearest
power pole to the center line of the communication line is 51 feet or 20 per
ocent of the length of the power line span. The corresponding reduction factor
given in the table for a basic clearance of 4 feet is 0.71. Multiplying this by
0.4 gives a net clearance of 4.5 feet which is the clearance that should be
provided under the conditions assumed. If this clearance had been less than
4 feet, the basic clearance of 4 feet should have been provided in accordance
with the requirements of subparagraph (2) of paragraph E-6 (a).

(e) The above assumes that the supply wires cross over the communi-
cation wires at a distance of more than 6 feet horisontally from the nearest
communication line pole. In accordance with note () of Table E-2. if this
horisontal distance is less than 6 fest, the basic clearance used in tLs above
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sumed above would be 8.4 feet at mid-span or 6.6 feet at the 20 per cent
point.

mm;bbnhkumdthodnmmhcmnmuhdbymph
E-6 (a). The next step is to determine the further increase required by the
voltage of the power circuit as given in paragraph E-8 (b). In the case
assumed, since the voltage is less than 50,000 volts, no increase is required
snd the clearance as determined in step (d) or (e) above would meet the
combined requiremenits of paragraphs E-6 (a) and E-6 (b). Had the voltage
been 69,000 instead of 6,900 volts, the basic clearance from Table E-2 would
have been 6 feet, the clearance due to span length would have been that
determined in step (¢) above to which would be added 14 inch for each
1,000 volts that the voltage exceeds 50,000 volts. This increase would
amount to 914 inches, or 0.8 feet, and the total clearance would have been
9.2 feet at mid-span, or 7.4 feet at the 20 per cent point.

(8) The final factor which enters into the determination of the clearance
is the method of support of the power conductors as given in paragraph
E-8 (c). The object of this clearance increase is to insure that a total
clearance is provided such that at least the basic clearance called for in
Table E-2 will be maintained in the event that the power conductor is broken
in the span adjacent to the crossing in those situations where the conductor
is more or lees rigidly supported at one crossing structure and at the other
croesing structure is supported by suspension or other type insulators which
are free to swing and thereby permit a large increase in the sag of the power
wire in the crossing span. Where the power conductor is supported by pin-
type insulators at both crossing structures, as assumed in the example in
this appendix, this effect is not present and no increase in clearance is re-
quired for this item. The same result would have obtained had the power
conductor been supported by suspension-type insulators at both crossing
structures. This effect is important only where the method of supporting
the power conductor is such as not to permit the same freedom of movement
of the conductor at one crossing structure as at the other. The deter-
mination of the increase in sag which would result from such dissimilar
supporting arrangements is complicated and since it is a type of construction
which will rarely be encountered where this specification is involved, it will
geaerally be found preferable to obtain the information from the engineers
of the company owning the power line rather than attempt to compute it.
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Appendix L
TYPICAL COMMUNICATION LINE CROSSING DATA SHERT

A data sheet of the type illustrated below shall be filled out b the party
e to::ectwires?;mthen.ilmndmdforwndedto&

Buperin-
tendent of Communication or other designated officer, together with the
and other 'ant'omnﬁon.ulp&ﬁofthnoﬁamﬂndplg;
paragraph C-1.)

Name of party desiring crossing
Location of proposed croesing.

Poles—Kind of timber—Treated or untreated
Poles—Class and
Poles—Depth of et

Poles—Setunﬁ—Kmt:ingf earth, i.:i.'.Q rock, firm earth or swampy ground....
Guys, Side—Nominal b

o
2P
i
g
g
E
B

10. Guy Clampe—Number at pole end
11.  Guy Clamps-—Number at guy rod end.
12. Guy Rods—Kind and size.
13. Anchors—Kind and size.
14. Anchors—Depth of setting
15. Crossarms—Number, immediate construction
16. Crossarms—Number, future constructio:
%g Croesarms—g it ’
2 ize
19.  Crossarms—Number of pins per arm.
go. Pins—Material
1. Pina— Type.
Pi 3i
23. Pins—If metal, state if galvanized.
Insulators—Material
Insulators—
Wires—Madterial and number.
Wires—Size and gafa
Wires, supply, involved in crossing—Voltage.
Buspension Strand—Kind and size.
Suspension Strand—Nominal breaking strength.
Suspension Strand Attachment—Kind and size of through bolt....._..._..
Suspension Strand Attachment—Type of suspension clamp....._.............
Suspension Strand Attachment— of safety strap
Suspension Strand Attachment—Kind and size of safety strap bolt.. ...
Suspension Strand Attachment—Type of reinforcing links
Suspension Strand Attachment—Kind and size of reinforcing link holts
&g{e, 5 any, diameter, incgsea ;
e, if any, weight, pounds, per foot
Cable nga——Mstenafo
Cable Rings—Type.
Cable Rings—Spacing

FESRIBERBREBIRIBRNEN
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A LS
.x [ ) NOTE
FOR IARZOIATE CONGTRUCTON
FOR PUTURE CONSTRUCTION

PILL N DIMENGIONS INDICATED —O-—

Typical Drawing for Communication Lines Crossing over Railroads
T&T1020
June, 1828; August, 1933
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Guy Lead and Height and Their Ratio
T&TIiMS
June, 1928; June, 1933; January, 1928
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Typical Arrangement of Underground Crossing
T&T1388
June, 1928
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Typical Drawing for Communication Lines Crossing Under Bridges

T&TI1384
June, 19028
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METAL PIPE

Where not more than four
meto’ ﬁn’gmtuc
4in.invh. netor are used fo-

is required,
Typical Arrangement of Conduits for Underground Crossing
T & T 1888

June, 1928
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FORM TO ACCOMPANY COMMUNICATION CROSSING APPLICATION OCATION
SPACE FOR APPLICANT'S USE
SPACE FOR RAILROAD CO. USE
OVERHEAD CROSSING
POLES POLE NO. POLE NO. POLE NO. POLE NO.
SPECIES
TREATMENT
CLASS
LENGTH
OEPTH OF SETTING
EARTH OR ROCK
. MATERIAL SizE
CROSSARMS NO. NOW NO. ULTIMATELY
CABLE - PRS. .\ DIA. WT. LBS. PER FY.
CABLE RINGS - MATERIAL SPACING
SUSPN, STRAND - MATERIAL STRENGTH
CABLE - PRS. DIA. WT. LBS. PER FT.
CABLE RINGS - MATERIAL SPACING
SUSPN. STRAND - MATERIAL ! STRENGTH
WIRE LASHING - SPACING OF SPIRALS
UNDERGROUND CROSSING
CABLE PAIRS CABLE PAIRS
CABLE PAIRS CABLE PAIRS '

DATA TO BE SHOWN ON DRAWING
North and soath direction.
Bouadaries of railroad right-of-way, losations of rails, strests and bighways.

[T

Locations of croasing and adjaoent m%uw t-of-way.
laathudwl-ud'ﬁ-udo&.hrllnu:r-dwzwndchunagu
hdmwwnmmmﬂ:ﬂﬂmhﬂ pole to nearest

from esch crossing pole to the nearest rail,
8 Vertical clearance at GO°F. of lowest eraming wires sbove rails.
? Vmwlf&munm of lowest cruesing wires sbove the structures or wires of other lines oronsed
over erossing
] VmiulMmul&ndmwmm"uw'mmumdﬂ.l_m
L]

LT ]

under in the crom
Where the structures o! othcr linu are loeated m the undn; ling in the evomsing spav, show the
10 Eag i et Saeh oot pels Iaditing cmnq:z‘. of each guy. [f hend or
guys or auy.
pecial cases 5

ndo.dy-mens:d nudlalc- Slo'l
disgram of croming lize.

12 Kinds and sizes of wulndllnwllg
13 Kndlndmml:fdropn-nd&oﬁdum-nh

% cndﬂ“
14 Material, sise and number of conduiis -olection provi under the roadbed.

16 Vartical clearance of conduit or buried uNu below base of nil .

18 Ve:llmml bnt-onul clearances from other within coufl
vight

17 Loeation of mbolel. hndbolu or riders on raiirond M

of

Undertwidge Crossing
18 Location sad arrangement of conductors or ¢ables in regard to bridge stracture showing vortionl und
borisontal dearance of nearest wires or suspension strand from
19 1f open wire or cable is to be upported by eros arms of other arnn;e-!nh attaehed to bridge struetuee,
thow methad of to bridge Where ahh is :marlled ‘a a steel bridge, show
method employed to wwent metalbe contact between bri:l;‘tI and cable or suspension steanmd.
For gei me ﬁmde in making drawings, see 'l;yplnl Drawings tT lo’; 13l3 and 1384 in Specification

ere space on this form is ngs or duts sbould be included.
et s iRonD [ e gy i TR o RAILRORD
........................................ RPPLIGANT 11
APPROVED _ FILE REF.... ..o ittt e e et e e e e -
D () Bt TITE:
APDRESS DReeninienrnnns CHECKED............ DATE DWG.
O—E “« TITLE TRACED.............. APPROVED. ......... |.................. NO.




