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INTRODUCTION - GENERAL

Purpose: These specifications and drawings provide general minimum
requirements for constructing standard wood pole structures and
assemblies for 115 kV through 230 kV transmission lines.

The borrower or borrower®s representative is responsible for preparing
a complete construction contract consisting of the construction
contract form (RUS Form 830 or 831) and all applicable specifications,
plans, and drawings to construct transmission line project.

RUS borrowers are required to construct projects that meet the minimum
requirements of their loan documents and all applicable RUS
regulations. The requirements set forth in this bulletin implement
provisions of the standard form of loan documents between RUS and its
electric borrowers and RUS regulations. The loan documents require
RUS borrowers to construct electric facilities in accordance with RUS
approved plans and specifications.

Scope: The specification for construction covers right-of-way
clearing and access, wood poles, pole top assemblies, structure
assembly and structure erection, guys and anchors, grounding and
bonding, insulators and hardware, and phase conductors and overhead
ground wires.

The drawings provided in this specification include wood pole
structures, guying attachments, miscellaneous assemblies, foundation
units, guying assembly units, and anchor units. These drawings cover
usual construction needs and conditions. Borrowers may need to
develop drawings which address specific unusual construction
conditions.

Preparation of the Construction Contract: This bulletin does not set
forth all the terms and conditions that are necessary for a specific
construction contract. This bulletin sets forth the minimum
specifications and drawings for standard wood pole structures and
assemblies for 115 kV through 230 kV transmission lines.

When preparing a complete construction contract, the borrower or
borrower®s representative should remove pages 1 to viii and add to
Part I and Part Il of this bulletin the following:

-RUS Form 830, Electric System Construction Contract, or
RUS Form 831, Electric Transmission Construction Contract
-General Conditions
-Plans Including Maps and Special Drawings
-Plan-and-Profile Drawings

RUS Forms 830 and 831 cover ""Notice and Instructions to Bidders,"
"Contractor’s Proposal,’™ "Transmission Construction Units and Prices,"”
"Acceptance,™ and "'Contractor’s Bond."™ All appropriate blanks and
selections in the RUS contract must be completed by the borrower.
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The RUS borrower or the borrower’s representative is responsible for
setting forth and including in sufficient detail the construction RUS
specifications and drawings. In the preparation of Part 1,
Specifications, and Part Il, Drawings, the borrower or borrower’s
representative is responsible for assuring that the RUS approved
specifications and drawings for a transmission line project are set
forth in sufficient detail in the construction contract and that the
completed construction project complies with the contract. RUS
construction specifications have been arranged so that they may be
expanded to include any specific borrower requirements or they may be
reduced to exclude any sections that are not necessary (such as
clearing, etc.,) it the work will not be included in the contract.
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INTRODUCTION - SPECIFIC INSTRUCTIONS

A construction contract with detailed construction specifications and
drawings must be prepared before requesting bids. Preparation of the
construction specification and drawings is discussed below:

1. Construction Specification: The following is a checklist of pages
in this specification where there are certain specific options
available to the borrower and also specified areas where
additional information can be added to meet special circumstances
relating to the project:

a. Page 1-1, Paragraph 1.2

b. Page 3-1, Paragraph 3.1.2 - check one

c. Page 4-2, Paragraphs 4.2.3 and 4.2.4 - check one

d. Page 11-2, Paragraph 11.4.2 - check one

e. Page 11-2, Paragraph 11.5.1 - complete when appropriate

f. Page 12-1, Index of Drawings - complete

g- Special Requirement Sections - if there are no special
requirements, indicate '‘none

2. Drawings:

a. Structural Material List: All items that are blank In the
"List of Materials"™ for each structure drawing must be
completed. Drawing TE-2 gives guidance to the selection of
assemblies which may be specified by the borrower or
borrower’s representative in the material list. Descriptions
of these assemblies are as follows:

(1) Cushioned suspension assemblies or bolted clamp
assemblies for the conductor or overhead ground wire

(2) Single or double bolt overhead ground wire support
brackets

(3) Guy attachments

(4) Angle bracket and guy attachments

(5) Overhead guy assemblies

b. Guying Guide Drawings: A guying guide for angle and deadend
structures should show the centerline offset dimension for
each structure; the type, quantity, and location for all guy
assemblies and anchor installations, and pole-to-pole spacing
if other than that given on the structure drawings.

c. Pole Framing Drawings: Appropriate pole framing drawings
should be included. For structures with crossbraces, the
location of the top mounting holes for the crossbrace should
be clearly dimensioned on the pole framing drawings.

d. Crossarm Drilling Drawings: Any crossarm drilling drawings
not set forth in this bulletin should be added.

3. Miscellaneous Information
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a. Insulator Information: The following tables provide nominal
insulator string lengths. The exact length required is to be
shown on drawings TM-1 and TM-2 and will reflect actual
dimensions of hardware, suspension clamp, and deadend clamps
specified.
Table 1
Lengths of Insulator Strings for TM-1
No. of Tangent No. No. Deadends
Voltage Bell Bell Angle Bell TM-1D
Class Units TM-1A TM-1B Units TM-1C Units or 1E
115 kV 7 3°-11" 47-0~ 8 47-10” 9 57-3”
138 kV 8 4> -5 47 -6~ 9 57-4~ 10 57-9~”
161 kV 10 57-4~ 57-5” 11 67-3” 12 67-8
230 kV 12 67-4” 6”-5” 13 77-3” 16 87-7"
14 77-3” 77-4” 16 87-8”
Table 2
Lengths of Insulator Strings for TM-2
No. of No. of No. of Deadends
Voltage Bell Bell Angle, TM-2C Bell TM-1d
Class Units TM-2A TM-2B Units Type 1 Type 2 Type 3 Units or 1E
115 kV 7 47-17  4°-27 8 57-0~ * * 9 57-3”
138 kV 8 47-77  47-8” 9 57-6~ * * 10 57-9”
161 kV 10 5°-67 57-7” 11 67-6" * * 12 6”-8”
230 kV 12 6°-6" 67-77 13 77-6 * * 16 87-77
14 7°-5” 77-6~ 16 87-10~ * *

*Varies with yoke dimensions.

The borrower or borrower®"s representative is responsible for
ensuring that required proper clearances between insulator
strings and guy wires and structures are maintained for the
actual insulator string lengths. For certain angle
structures, recommended pole-to-pole spacings are provided on
the structure drawings based on insulator string lengths using
bolted clamps.

b. Structure Strength: The borrower or borrower®s representative
is responsible for ensuring that the design strength of each
structure will be adequate. Included are poles, crossarms,
bolts, braces, insulators, and connections.

c. Drawing TE-2: This drawing is a checklist which includes the
subassembly alternatives which the borrower needs to specify
on the structure drawings.
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1. GENERAL

1.1 Standard of Work and Schedules

1.1.1 All work must be performed in a thorough and proficient
manner in accordance with the plans, specifications, and
construction drawings.

1.1.2 1In accordance with the requirements of 7 CFR 1724

Subpart E, Electric System Design, the latest edition of the
National Electrical Safety Code (NESC), American National
Standards Institute (ANSI) C2, must be followed wherever
applicable to the work, except where local regulations or
specification requirements are more stringent, in which case the
more stringent requirements must govern. The NESC may be
obtained from the Institute of Electrical and Electronics
Engineers, Inc., 445 Hoes Lane, P.O. Box 1331, Piscataway, N.J.,
08855-1331, USA.

1.2 Technical Specifications: The following sections form the
technical specifications (engineer to complete):

General

1.3 Drawing and Maps

1.3.1 All drawings and maps accompanying this specification or
listed herein must be considered a part of these plans and
specifications. The specific drawings included as part of this
technical specification are listed and indexed in section 12,
Drawings.

1.3.2 If the drawings specify a requirement different from the
worded specifications, the specifications must govern.

1.4 Locations of Structures and Appurtenances: Structures,
anchors, access roads, and other major items to be constructed
must be placed in locations determined and staked by the engineer
and as shown on the plan-and-profile drawings. The contractor is
responsible for verifying the location of structures and
appurtenances to be installed.

1.5 Safety
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1.5.1 The work must be performed in accordance with all
applicable Federal, State, and local safety laws and regulations.

1.5.2 The contractor shall be responsible for the observance of
proper safety practices and the avoidance of damage to property
by all personnel engaged in the work.

1.5.3 The contractor shall take all steps necessary to prevent
damage to or interference with existing power lines,
communication facilities, roadways, railroads, waterways, buried
cables, pipelines, and other facilities adjacent to or crossing
the project right-of-way.

1.5.4 The contractor shall develop and maintain for the duration
of this contract a safety program which will provide for
compliance with applicable provisions of the National Electrical
Safety Code and Federal, State, and local safety laws and
regulations. The contractor shall designate a qualified employee
to supervise the safety program and ensure compliance with
applicable safety laws and regulations.

1.5.5 Structures and Conductors in the Vicinity of Ajirports or
Exceeding 200 Feet in Height - In cases where structures or
conductors will exceed a height of 200 feet, or are within 20,000
feet of an airport, the nearest regional or area office of the
FAA must be contacted and if required, FAA Form 7460-1, "Notice
of Proposed Construction or Alteration," is to be filed.

1.6 Definitions

1.6.1 Construction unit means a specifically defined portion of
a construction project containing materials, labor, or both for
purposes of bidding and payment.

1.6.2 Contractor means a person or firm furnishing materials or
performing construction at a specified price.

1.6.3 Engineer means a registered or licensed person employed by
the borrower to provide engineering services for a project and
duly authorized assistants and representatives.

1.6.4 Owner-furnished materials means materials or equipment or
both supplied by the borrower for installation by the contractor.
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Abbreviations
ANSI American National Standards Institute
CFR Code of Federal Regulations
FAA Federal Aviation Administration
IEEE Institute of Electrical and Electronics Engineers
NESC National Electrical Safety Code
OHGW Overhead Ground Wire
RUS Rural Utilities Service

Special Requirements (to be completed by the engineer) :
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2. CLEARING

2.1 General Requirements

2.1.1 Clearing units specified may cover full width right-of-way
clearing, selective clearing, treetopping, spraying of
herbicides, or other forms of right-of-way preparation. Only
those areas shown on the drawings or specified by the engineer
shall be cleared in accordance with the applicable clearing
units. Isolated ("danger") trees to be removed will be marked in
the field by the engineer.

2.1.2 Only such vegetation should only be removed as necessary
to permit construction, operation, and maintenance of the
transmission line. Care must be taken to prevent denuding of
ground cover and erosion of the soil.

2.2 Clearing Methods and Equipment

2.2.1 TUnless otherwise specified, all timber to be cleared must
be felled. The removal of brush must be in a manner so as to
reduce the overall impact on the root structure of the ground
cover.

2.2.2 Equipment must be in good repair and appropriate for the
types of clearing specified.

2.2.3 When specified in the right-of-way construction units,
stumps left in place must be treated with a heavy application of
an appropriate herbicide approved by the engineer. Chemical
treatment of stumps must occur as soon as possible after cutting.
The chemical application must be sufficient to saturate the
entire above ground surface of the stump and cause a small amount
to run down the sides and collect at the base to penetrate below
the ground line into the roots. Any stumps showing resurgent
growth prior to completion of line construction must be treated
to kill all such growth.

2.2.4 Chemical sprays or herbicides must only be used with the
approval of the engineer, and only in areas so designated for
their use. Herbicides must be applied in accordance with the
manufacturer's recommendations and only by a licensed/certified
applicator. The chemical sprays and herbicides must meet the
environmental requirements of all governing agencies. Spraying
must be performed in such manner, at such pressure, and under
such wind conditions that drift of spray material to adjacent
plants, animals, or persons will be avoided.

Such application must not be made: a) when the ground is
continuously frozen; b) adjacent to streams or other water
bodies; c¢) when the ground is or may be flooded during the period
in which the herbicide retains its toxicity; or d) in a marsh or
other wetland.
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2.2.5 If required by the "Special Requirements" paragraph below,
stumps must be removed.

2.2.6 The landowner's written permission must be received prior
to cutting trees outside the right-of-way.

2.2.7 Disposal of trees, brush, branches, and refuse must be in
accordance with the methods specified in the construction units.

2.2.8 Avoid clearing vegetation in riparian areas to the extent
possible. A vegetative buffer zone should be left along creeks
and streams to minimize siltation and sedimentation and prevent
adverse impacts to riparian habitat.

2.3 Special Requirements (to be completed by the engineer) :
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3. ACCESS

3.1 Ingress And Egress

3.1.1 The activities of the contractor are to be restricted to
along the right-of-way.

3.1.2 Where access to the right-of-way is across private
property, the owner, tenant, or occupant shall be contacted to
obtain permission for ingress and egress to the right-of-way.
Such arrangements, including obtaining releases for damage, must
be made by (engineer to check one):

a. The borrower or engineer ...... ]
b. The contractor ................ L]
c. Other (specify) ............... L]

3.1.3 Access across public land must be accomplished as
described in Access, Section 3.6, "Special Requirements."

3.2 Fences and Gates

3.2.1 Where fences must be cut to allow access for the work,
gates must be installed as shown on the drawings or as directed
by the engineer. All material and labor required for such
installations must be furnished by the contractor per bid unit.

3.2.2 Types and details of gate construction must be shown on
the drawings or approved by the engineer.

3.2.3 Brace posts must be installed at each fence cut to insure
that adjacent fence spans will not become slack. A wire fence
must not be cut until it is secured to the brace post.

3.2.4 All gates must be closed and locked when required by the
landowner.

3.2.5 Gate units may include removal of the gate after
construction of the line is complete. In those cases as
determined by the engineer, the contractor shall remove the gate
and restore the fence. All labor and material required must be
furnished by the contractor. If removal is required, gate
material must be disposed of in a manner acceptable to the
engineer.

3.3 Access Roads

3.3.1 Access road construction may be required as a part of the
work. Where specified, roads must be of the type, dimensions,
and grades shown on the drawings, and must be located as shown on
the drawings and as staked by the engineer.
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3.3.2 Borrowed material for access road fill must be a
compactible granular material suitable for such a purpose, free
of brush, refuse, or organic material. Fill must be compacted by
the use of suitable heavy construction equipment. The finished
road must be maintained smooth and free of ruts and sink holes
until completion of construction. Water bars, drainage ditches,
or other special requirements as called for on the drawings must
be installed in accordance with the plans and specifications.

All materials and labor required for such work must be furnished
by the contractor.

3.4 Culverts: Culvert pipes must be installed as shown on the
drawings or as directed by the engineer. Each pipe must be of a
type, diameter, and length as specified and must be properly set,
backfilled, and tamped. All labor and material required must be
provided by the contractor.

3.5 Restoration: The contractor shall have a continuous cleanup
program throughout construction. The contractor shall restore
the land that is crossed to its original condition. This
restoration includes the removal of deep ruts and the disposal of
foreign objects such as stumps or chunks of concrete. It also
includes smoothing and reseeding damaged vegetation areas with
vegetation similar to the original, cleaning out gullies, and
restoring terraces. Roads existing prior to construction must be
restored to equal or better than their original condition.

3.6 Special Requirements (to be completed by the engineer) :
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4. WOOD POLES

4.1 Pole Inspection, Handling, and Distribution

4.1.1 The contractor shall immediately notify the engineer of
freight damage or misfabrication of poles. The framing, boring,
and gaining, i1f required, must agree with the Pole Framing
Details for the specific structures to be erected.

4.1.2 The pole lengths and classes must agree with the Pole
Units specified for the structures to be erected, as tabulated in
the Transmission Construction Units and shown on the plan-and-
profile drawings.

4.1.3 Poles must be handled with care so as not to damage the
wood or preservative treatment. Poles must be lifted off of the
pole hauler at designated structure locations. They must not be
rolled or dragged along the ground. Lifting slings must be used
and must be fabricated from a material that protects the wood
from damage. Pole tongs are not permitted when handling poles.

4.1.4 TIf poles are stored after delivery, they must be carefully
arranged and placed on wide blocking to prevent crushing. Poles
must not come in contact with standing water or the ground. No
pole will have an unsupported length greater than 20 feet. The
blocking must be provided by the contractor and included in this
unit price.

4.1.5 The contractor shall distribute extra heavy, choice,
close-grained poles to angle, deadend, and crossing structures.

4.1.6 When ungained poles and adjustable spacer fittings are
specified for multi-pole structures, the contractor shall match
the poles as directed by the engineer.

4.2 Field Drilling and Treating

4.2.1 All field drilled holes must be thoroughly treated with a
heavy application of preservative compound approved by the
engineer. The contractor shall include any required field
drilling and treating in the unit cost for pole top assemblies.

4.2.2 Unused holes or holes that are misdrilled must be plugged
prior to erection using treated wood dowel pins 3 inches in
length. When a hole is misdrilled, the engineer shall be
notified. A pole will be rejected by the engineer if two or more
misdrilled holes occur at a connection. If a pole is rejected
due to misdrilling of holes by the contractor, the contractor
shall replace the damaged pole at no additional cost to the
borrower.

4.2.3 Double crossarm spacer fittings, if required, are
indicated in the List of Materials on the transmission line
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structure drawings. Fixed spacers must be used with factory
gained and treated poles. Adjustable spacers must be used with
ungained and treated poles. The gaining of poles, and the type
of crossarm spacers are as follows (engineer to check one) :

a. Factory gained and treated poles for fixed
spacer fittings ...... ... e L]

b. Ungained and treated poles for adjustable
spacer fittings . .... ... e L]

c. Gained and treated poles for adjustable
spacer fittings ...... ... L]

d. Gained and treated poles for adjustable
spacer fittings ...... ... L]

d. Structure with double crossarms are not required ..[]

4.2.4 Poles may be supplied with flat or 15 degree sloping roofs.
Tops of poles must not be cut except with the expressed approval
of the borrower. If cutting is deemed necessary, the pole top
must be cut off at a slope of 15 degrees, thoroughly treated with
preservative approved by the engineer, and covered with a mastic
type cap. Poles are to be supplied with (engineer to check one):

a. Flat To0fS .., L]
b. 15 degree sloping roofs ........ ... L]
C. Contractor's option ........c . iiinnnnnn. []

4.2.5 The butt of any pole is not to be cut under any
circumstances.

4.3 Special Requirements (to be completed by the engineer)
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5. POLE TOP ASSEMBLIES

5.1 Reference to Drawings

5.1.1 The pole top assembly unit consists of all items shown in
the List of Materials on the transmission line structure
drawings. If spacers for double crossarms are required, the type
of spacer must be as noted in Wood Poles, section 4.2.3.

5.1.2 TUnless shown in the List of Materials, the pole top
assembly unit does not include other units such as pole units,
pole grounding units, foundation units, guying assembly units,
and anchor units.

5.2 Handling of Materials

5.2.1 Care must be exercised in the handling of all materials.
Defective or damaged material must not be installed.

5.2.2 Equipment to load and haul to the job site. All owner-
furnished material must be provided. The contractor shall bear
the cost of all handling, such as loading, hauling, and
unloading.

5.2.3 If framing members (crossarms, bracing, and X-braces) are
stored after delivery, they must be arranged with care and placed
on blocking at least 1 foot above ground to prevent contact with
standing water or the ground. No crossarm must have an
unsupported length greater than 20 feet. The blocking must be
provided by the contractor and included in the contract's unit
prices.

5.2.4 Care must be exercised in handling crossarm assemblies,
pole band assemblies, and other factory subassemblies to prevent
loss of components for which the contractor is responsible.

5.2.5 Materials or equipment must not be placed where it will be
damaged by or cause damage to vehicular traffic, livestock,
persons, and property.

5.3 Special Requirements (to be completed by the engineer):
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6. STRUCTURE ASSEMBLY

6.1 Reference to Drawings

6.1.1 The contractor shall assemble each structure using the
assemblies designated on the plan-and-profile drawings and as
shown on the structure and assembly drawings.

6.1.2 Connection details to assemble each structure are
referenced on the structure drawings and included with the plans
and specifications.

6.2 Structure Framing

6.2.1 The contractor shall frame structures on flat or uniformly
sloping terrain located at or near the structure site. Framing
on rolling terrain where poles become unsupported should be
avoided. If assembly on uniform terrain is not possible, the
contractor shall temporarily support the structure components to
prevent racking during assembly.

6.2.2 All grid gain teeth must be fully embedded into the wood
surface to meet the approval of the engineer. Grid gains must be
seated by a combination of tightening assembly bolts and
hammering on wood blocking.

6.2.3 All hardware at a connection must be compatible with the
fastener diameter. The holes in the hardware must be 1/16 of an
inch greater than the fastener diameter, unless otherwise noted.
The guantity of square nuts required for a fastener must conform
(unless otherwise noted in the List of Materials on the
transmission line structure drawings) to ANSI Cl135.1, Galvanized
Steel Bolts and Nuts.

6.2.4 Fasteners must be sized so that they extend not less than
1/2 of an inch nor more than 2-1/2 inches beyond the face of the
last nut or locknut. Galvanized bolts must not be cut off unless
the engineer allows it for special requirements. Where bolts are
not of proper length due to variations in the material, the
contractor shall replace the fasteners with ones of proper length
at no cost to the borrower.

6.2.5 Spring washers must be installed where specified. The
curved portion of the spring washer must be installed
horizontally to facilitate inspection of wood shrinkage in the
future.

6.2.6 Double crossarms, when installed, must not bow by more
than plus or minus 1/2 of an inch per arm. The contractor shall
replace spacer fittings, where required, to meet this
specification. The additional cost to replace spacers to meet
this tolerance must be included in the contractor's unit costs
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for pole top assemblies. Field gaining of poles will not be
acceptable.

6.2.7 Pole bands must be sized for the poles upon which they are
to be mounted and must fit securely on the poles. Pole bands
must be securely tightened around the pole with even spacing
between vangs. Where pole bands are not of proper size due to
variations in the wood, the contractor shall replace the bands,
where required, to met this specification. The additional cost
to replace bands must be included in the contractor's unit costs
for pole top assemblies.

6.2.8 Pole ground wires must be installed when specified on the
plan-and-profile drawings. The downlead must be sufficiently
tightened and routed as shown on the respective structure
drawings and described on drawing TM-9.

6.2.9 Where X-braces are specified, the lower holes through the
pole must be field drilled. These holes must pass through the
center of the pole, and must be thoroughly treated with
preservative compound approved by the engineer. The heads of
machine bolts for mounting the X-braces must be toward the center
of the structure.

6.2.10 Guying attachments, where specified, must be oriented as
shown on the transmission line structure drawings and as shown on
the guying attachment drawings. Pole bands must be installed
complete with through bolts, links, grounding clips, and all
items indicated on the manufacturer's drawings.

6.2.11 The contractor shall check the end fittings of crossarms,
braces, X-braces, and other factory assembled components to see
that all factory-installed hardware is secured properly. The
cost of retightening factory-installed hardware, if required,
must be included in the contractor's unit cost for pole top
assemblies.

6.2.12 Assembled structures must be prepared for erection with
all items shown in the List of Materials such as conductor
assemblies, OHGW assemblies, X-brace assemblies, pole tie
assemblies, guying attachments, guying assemblies, and pole
ground assemblies.

6.3 Special Requirements (to be completed by the engineer):
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7. STRUCTURE ERECTION

7.1 Reference to Drawings

7.1.1 The contractor shall check structure locations prior to
erecting structures. Structures and specified assemblies must be
erected at locations shown on the plan-and-profile drawings.

7.1.2 Tangent structures must be erected as shown on the
transmission line structure drawings. The poles or center of H-
frames must be placed on the survey centerlines, unless offset
left or right of the survey centerlines by the dimension shown on
the guying guide drawings or plan-and-profile drawings.

7.1.3 Angle structures and deadend structures must be erected as
shown on the structure drawings, guying guide drawings, and plan-
and-profile drawings. Angle structures must be placed so that
all poles are set on a line perpendicular to the bisector of the
line angle. The angle structure must be offset to the left or
right of the survey centerline so that all poles are offset by
the dimension shown on the guying guide or plan-and-profile
drawings.

For deadend structures in which the line angle is 0 degrees, the
structures must be placed perpendicular to the survey centerline.

7.2 Structure Erection

7.2.1 Tangent structures with single crossarms must be erected
with crossarms on alternating sides of the poles. At unusually
long spans, the poles must be set so that the crossarms are on
the side of the pole away from the long span. At crossings,
single crossarms should be attached to the face of the structure
away from the crossing.

7.2.2 Care must be taken not to overstress any members or
connections when installing structures.

7.2.3 Hardware, bolts, nuts, locknuts, and spring washers must
be tight after erection of the structures.

7.3 Excavation, Setting, and Backfill

7.3.1 TUnless otherwise indicated, all poles must be embedded in
soil to a minimum depth of 10 percent of the pole length plus

2 feet and not to exceed 3 inches deeper. Where the ground is
sloping, the embedded depth of multiple pole structures with
equal pole sizes must be measured on the side of the structure
where the ground is lower. (On the high side, greater depth is
needed for the purpose of leveling the crossarms.) For multiple
pole structures with unequal size poles, poles must be overburied
to get the correct ground to phase height.
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7.3.2 Pole holes must be a minimum of 8 inches wider than the
butt diameter of the pole. When pole bearing plates are used,
pole holes must be the minimum diameter necessary for
installation of the pole. The excavated hole must be at least as
large at the bottom as at the top.

7.3.3 Accumulated water must be removed from the hole prior to
setting the pole. Any soil added to level the bottom of the
holes must be tamped before the pole is set in the hole.

7.3.4 Pole backfill material must be compactible and suitable
for providing a dense supportive soil mass, free of voids, not
frozen, and must be approved by the engineer. Where native soil
is not suitable for backfill, the contractor shall furnish
suitable granular imported material for this purpose which must
be paid for at the unit price for granular backfill for poles.

7.3.5 Poles must be set plumb before the backfill is placed; and
after placing the backfill, the poles must remain plumb. If the
poles are out of plumb, the backfill must be removed and
replaced. Plumbing of poles by pushing or pulling the structure
must not be permitted.

7.3.6 Backfill must be placed around the pole in layers not
exceeding 6 inches in depth, with each layer mechanically tamped
before the next layer is added. The backfill must be compacted
to a density equal to or greater than that of the surrounding
undisturbed soil.

7.3.7 Backfilling and compaction must be done at a rate no
faster than one laborer shoveling fill and two others using
mechanical or pneumatic tamper.

7.3.8 Native soil must be banked up and tamped around the pole
to a height of 6 inches above the natural grade, and must be
sloped away from the pole.

7.3.9 After completion of wire stringing, all poles must be
reinspected to check that poles remain plumb and the backfill has
not settled. The backfill must be retamped at any pole location
where the backfill shows settlement or movement. If required by
the engineer, the backfill must be completely dug out, the pole
readjusted if necessary, and the backfill retamped. This work
must be done at no additional cost to borrower.

7.3.10 When approved by the engineer, surplus excavated soil may
be carefully spread and leveled on the surface of the ground near
the structure and in a manner to minimize damage to the grass
areas or other foliage.

7.4 Special Requirements (to be completed by the engineer) :
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8. GUYS AND ANCHORS

8.1 Reference to Drawings: Guys and anchors must be installed
at locations shown on the drawings or specified by the engineer.
Anchor rod locations must be staked by the engineer. The

contractor shall check locations of anchors before installation.

8.2 General Installation Requirements

8.2.1 Anchor rods must be installed in line with the guy wire
and installed so that not more than 8 inches of rod (including
eye) remain out of the ground after guy tension is applied. 1In
cultivated fields or other locations deemed necessary, the
projection of the anchor rod above earth may be increased to a
maximum 12 inches to prevent burial of the rod eye.

8.2.2 Anchors must be of the type, size, and depth as shown on
the drawings.

8.2.3 Anchors placed in a hole must be approved by the engineer
in writing before the anchor hole is backfilled. The holes must
be backfilled and tamped in the same manner as is required for
wood pole backfilling. Only suitable native soil or approved
imported granular material must be used for anchor backfill.

8.2.4 Where required by the engineer, anchors must be tested to
50 percent of their designated ultimate rated capacity. All
material and labor required for testing of the anchors must be
furnished by the contractor and included in the unit costs for
testing anchors.

8.2.5 Power installed screw anchors must be installed with the
appropriate size and type of equipment in accordance with the
engineer's requirements and manufacturer's recommendations.
Screw anchors must not be reversed to meet the requirements of
project of the rods above the ground. All installations must be
witnessed by the borrower's representative.

8.2.6 Guys must be installed and attached to the structures as
shown on the transmission line structure drawings before
conductors or overhead ground wires are strung. Each guy must be
pretensioned to remove any slack in the guy. Guys must be
retensioned after the conductors and overhead ground wires are
installed to plumb the poles and to equalize tensions in the
guys. If slack guys are found, they must be readjusted so that
all guys in any structure have approximately equal tension. The
final tension in the guys and the plumb of the poles must meet
the approval of the engineer.

8.3 Special Requirements (to be completed by the engineer):
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9. GROUNDING AND BONDING
9.1 Reference to Drawings: All structures must be grounded as

shown on the plan-and-profile drawings and transmission line
structure drawings, and subject to the following provisions.

9.2 Structure Grounding

9.2.1 The engineer may require that ground resistance
measurements be made for each structure and that additional
grounding be added to that already provided by the basic
structure grounding assemblies.

9.2.2 Where structure grounding tests are required by the
engineer, the contractor shall measure the ground resistance
after the structure is erected, but before the overhead ground
wire i1s installed. The method of measuring ground resistance
must be subject to the approval of the engineer.

9.2.3 All labor and materials for ground resistance measurements
and installation of additional grounding must be provided by the
contractor and must be covered by the unit costs for testing and
for grounding units.

9.2.4 The contractor shall install counterpoise only after
approval of the engineer.

9.3 Bonding of Ground Wire

9.3.1 The pole ground wire must be continuous and not spliced
from top of pole to the pole butt grounding assembly. Should
damage occur during erection of the structure, the pole ground
wire may be spliced with the engineer's approval.

9.3.2 Hardware must be bonded to the pole ground wire as shown
on the drawings. The ground wire must clear any unbonded
hardware by at least 3 inches.

9.4 Fence and Gate Grounding: Fence and gate grounds must be
installed as shown on the drawings. All labor and material
required must be furnished by the contractor at the unit prices
for fence and gate grounding.

9.5 Special Requirements (to be completed by the engineer):
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10. INSULATORS AND HARDWARE

10.1 Reference to Drawings: Insulator and hardware assemblies
must be fully assembled and installed as shown on the drawings.
Items of hardware and insulators must be inspected for missing
parts, defects, and proper fit before installation. Defective or
missing pieces must be replaced.

10.2 Handling and Storage

10.2.1 Insulators and hardware must be stored in their
appropriate shipping containers until installation. They must be
properly supported and stacked so as not to damage the individual
items. They must be blocked up off the ground so that they
cannot come in contact with the ground or standing water.

10.2.2 TInsulators must be carefully handled to prevent damage to
the porcelain skirts, pins, galvanizing, and cotter keys. A
cradle or other suitable device must be used to hoist all
insulator strings whenever the quantity exceeds 6 units per
string.

10.2.3 1Insulators that are cracked, chipped, or damaged in any
way must be replaced with units that are not defective. The cost
for replacement of previously accepted units must be borne by the
contractor.

10.2.4 All insulators must be wiped clean with a clean, soft,
nonabrasive cloth.

10.3 Installation

10.3.1 All connections must be made in accordance with the
drawings. Bolts must be torqued to the manufacturer's
specifications. Cotter keys, where required, must be fully
inserted.

10.3.2 Cotter key eyes on insulators and hardware items must be
oriented toward the structure, or in such a way as to facilitate
easy removal during hot line maintenance.

10.3.3 Pins and bolts to insulator string assemblies must be
oriented with the head upright wherever possible.

10.4 Special Requirements (to be completed by the engineer):
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11. CONDUCTORS AND OVERHEAD GROUND WIRES
11.1 General

11.1.1 All conductor and overhead ground wire installation work
must be done in accordance with the manufacturer's
recommendations and the IEEE Standard 524, Guide to the
Installation of Overhead Transmission Line Conductors. If there
is a discrepancy between the guide and the manufacturer's
recommendation, the contractor should follow the manufacturer's
recommendation. The following provisions are for tension
stringing of conductors and overhead ground wires. IEEE Standard
524 may be obtained from the Institute of Electrical and
Electronics Engineers, Inc., 445 Hoes Lane, P.0O. Box 1331,
Piscataway, N.J., 08855-1331, USA.

11.1.2 It is very important to avoid damaging the wire or the
associated fittings in any way. It is the contractor's
responsibility to protect the wire and fittings against damage.
If the wire and associated materials are damaged due to the
contractor's mishandling, negligence, or faulty equipment, the
contractor shall repair or replace the damaged sections,
including furnishing of necessary materials, in a manner
satisfactory to the engineer and at no additional cost to the
borrower.

11.2. Handling and Storage

11.2.1 Reels of wire must be stored off the ground and
adequately supported so as to avoid damage to the reel,
protective covering, and wire. Wire and reels must be kept free
of standing water, excessive dust, and mud, and stored no closer
than 50 feet from an energized portion of a substation or
transmission line. The conductor must be covered.

11.2.2 Protective covering must be removed at the job site and
the outside layer of each reel must be examined by the contractor
and the engineer to be sure that the wire is in good condition
and that no nails, staples, or other sharp objects, which could
damage the wire during unreeling, protrude on the inside of the
reel heads.

11.2.3 Identification tags and markers must be retained on the
reels. For future reference, the contractor shall record on
forms supplied by the engineer, the reel number, length of wire,
net weight, and the structure numbers where the wire was
installed.

11.2.4 Conductor reels should not be rolled. They should be
lifted or transported by a reel dolly. If they do need to be
rolled to a location where they can be easily handled, they
should be rolled in the direction that would tend to tighten
rather than loosen the conductor on the reel.
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11.3. Tools and Equipment

11.3.1 Tools and equipment for wire work must be of the proper
size and type for the job and must be in good working condition.
Sheaves, tensioners, pullers, wire grips compressors, and dies
must be properly sized for the specific wires to be installed.

11.3.2 Stringing blocks must be neoprene lined, free running,
and of the proper diameter and groove size for the wire being
pulled.

11.3.3 Tensioner bullwheels must be neoprene lined and of the
proper size and design for the wire being pulled.

11.4 Guard Structures

11.4.1 Guard structures must be furnished and installed by the
contractor, where required, to prevent the conductor or overhead
ground wires which are being pulled from coming into contact with
existing overhead electric supply lines, communication lines,
roads, highways, and railroads crossed by the transmission line.
All labor and materials required must be furnished by the
contractor and included in the unit cost for conductor units.

11.4.2 If not part of the right-of-way agreement previously
executed, permission to install guard structures on private

property or public highway right-of-way must be obtained by

(engineer to check one):

Private Public
a. The borrower or engineer ........ [ L]
b. The contractor . ................. [ L]

11.4.3 After completion of all wire work, the contractor shall
remove the guard structures, f£ill and tamp all pole holes, and
restore the right-of-way and access to its original condition.

11.5 Stringing

11.5.1 The method of installing the conductor and the overhead
ground wire must be as designated by the engineer. When
controlled tension stringing is specified, it must be performed
in accordance with IEEE Standard 524, Guide to the Installation
of Overhead Transmission Line Conductors, and subject to the
manufacturer's concurrence (engineer to check one for each):
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Conductor Installation

a. Controlled Tension Stringing ........... ]
b. Other (specify) ]

Overhead Ground Wire Installation

a. Controlled Tension Stringing ........... ]
b. Other (specify) ]

11.5.2 The precise stringing procedure which the contractor
intends to use must be submitted to the engineer for review and
approval prior to any wire work. This procedure must include a
description of all major pieces of equipment to be used, number
of crews, composition and responsibilities of each crew, proposed
equipment set up locations, wire reel locations, locations of all
splices, and locations and descriptions of temporary snubs and
anchors.

11.5.3 Extreme care must be exercised during the wire stringing
operation to avoid damage to conductor or overhead ground wire
strands. If damage is found, the stringing must be stopped.
Damage is defined as any deformity of the wire which can be
detected by sight or touch. Kinked, twisted, abraded, "bird-
caged," or flattened wire will not be allowed to remain on the
line. Any wire so damaged must be repaired or replaced by the
contractor at his own expense and to the satisfaction of the
engineer.

11.5.4 The contractor shall continuously inspect the wire as it
leaves the reels. If the wire has an accumulation of dirt, oil,
grease, or any other foreign substance, such substance must be
removed as the wire leaves the reels during the stringing
operation by a method approved by the engineer.

11.5.5 Wire tension during stringing must be high enough to
ensure that the wire does not drag across the ground, underbrush,
trees, towers, fences, guard structures, or any other surface
other than the stringing sheaves. A stringing tension of not
less than 50 percent nor more than 80 percent of the initial
sagging tension should be used.

11.5.6 No more than two reels of wire per phase may be pulled at
a time. Full tension compression splices must not be pulled
through the stringing blocks.

11.5.7 When stringing wire on H-frame structures, the center
phase must always be pulled first. The outside phases must be
pulled alternately in successive pulls. If all three phases are
strung in one pull, the middle phase must lead the outer phases
by not less than 100 feet.
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11.5.8 Wire must not be pulled during adverse weather conditions
or when such conditions are imminent as determined by the
engineer.

11.5.9 The air temperature at the time and place of stringing
must be determined by a certified thermometer.

11.6 Saggin

11.6.1 Wires must be sagged to the proper tensions in accordance
with the initial stringing sag and tension tables provided by the
engineer. Sags will be checked by sighting with target and
transit as indicated in the IEEE Standard 524. Sags must be
within a tolerance of +3 and -0 inches of the specified values.
When approved by the engineer, sags may be checked by the return
wave method.

11.6.2 The air temperature at the time and place of clipping in
must be determined using a certified thermometer. The
temperatures at which the conductor is sagged in and the spans in
which sags are measured must be recorded, and the information
given to the engineer.

11.6.3 1In hilly or mountainous terrain, the offset clipping
method may be required in order to insure equalized tensions and
plumbing of insulators on suspension structures. Calculations
for offset clipping/sag corrections must be done and values for
sagging must be furnished by the engineer. The contractor shall
furnish all stringing set up information to the engineer at least
6 weeks prior to the sagging operations. The contractor shall
keep a record of sag data.

11.6.4 The contractor shall select the length of each sag and
the sag-checking spans, subject to the review and approval of the
engineer. The contractor's sagging method must result in uniform
tensions throughout the sag and the allowable sag tolerances must
not be exceeded.

11.6.5 The contractor shall budget the stringing time so that a
reel of wire is sagged within 72 hours after the start of the
stringing operation. If this is not possible in isolated areas,
the engineer shall be consulted regarding the necessity of using
creep correction factors with the specified chart sags.

11.6.6 The contractor shall make any necessary adjustments in
the wires or clamps at any time during the construction period to
insure that the wire is at the proper tension, sags are within
tolerance, suspension insulator strings and overhead ground wire
assemblies hang plumb.

11.7 Clipping, Deadending, and Splicing
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11.7.1 The contractor shall take into consideration the strength
limitations of all structures in so far as the application of
temporary wire stringing loads. All temporary back snubs and
pull-downs on structures other than strain structures must be
carefully planned and must meet the approval of the engineer.

11.7.2 Use of wire reels must be carefully planned to minimize
the number of full tension splices. There must never be more
than one compression fitting per wire in any span and splices
must not be located within 25 feet of a conductor support.
Splices must not be located in spans over roads, railroads, and
utility crossings, or in the spans adjacent to the crossing span.
Splices must also not be located in the span where the conductor
is to be deadended.

11.7.3 Compression deadends and splices must be installed in
accordance with the manufacturer's recommendations. Conductor
strands within the splice area must be carefully cleaned with a
steel brush, cotton rags, and solvents. Filler compound must be
furnished and pressure installed by the contractor. Special care
must be exercised in making compression fittings to insure use of
proper die size, accurate cutting of wire, complete insertion of
the cable strands, and pressing to produce a straight, uniform
fitting. The contractor shall make up one splice and deadend to
use as a sample in order to determine how much wire needs to be
cut back.

11.7.4 After completion of pressing operations, the contractor
shall clean the wire and fittings of excess grease and compound.
All burrs and die flash marks must be removed with emery cloth.

11.7.5 TU-bolts on suspension clamps and strain deadend clamps
must be evenly torqued to the manufacturer's recommended values.
Keeper plates must be in place and properly seated. Conductor
strands within the area of the fitting must be clean. The
recommended cleaning method is to use a steel brush, cotton rags,
and solvents.

11.7.6 Wires must be clipped into suspension clamps within not
less than 12 hours and not more than 72 hours after the start of
each individual wire pulling operation. Cables must be lifted
from the sheaves using standard suspension clamps or plate hooks
8 inches or larger to provide adequate support for the cables
without damaging individual strands or kinking the wire.
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11.8 Jumper

11.8.1 Jumpers must be installed as shown on the drawings.
Compression jumper terminals must be used with compression
deadends and compression jumper connectors must be used with
strain clamps. The cost of installation of these items must be
included with the bid units for installing conductors. All
jumpers must be installed in accordance with the manufacturer's
recommendations.

11.8.2 Jumper wire loops must be of sufficient length to present
a smooth, uniformly curving appearance, and which do not put the
jumper string of insulators in compression. Excess length of
conductor from the wire stringing operation may be used to make
up the jumper loops.

11.9 Temporary Grounds

11.9.1 During the wire work, the contractor shall take all
necessary steps to insure proper temporary grounding of the
structures, cables, and equipment. All applicable Federal,
State, and local safety regulations must be strictly adhered to.

11.9.2 A record of all temporary conductor grounds must be kept
to insure that they are all removed and the line can be safely
energized at the end of the construction period.

11.10 Reels and Excess Conductor

11.10.1 When wire is furnished by the borrower, the contractor
shall be responsible for salvaging the wire reels and all excess
conductor and overhead ground wire. All such wire must be
inventoried, placed on reels, and returned to the borrower or
disposed of as directed by the engineer.

11.10.2 Returnable reels must be shipped back to the wire
fabricators in accordance with the engineer's instruction.
Nonreturnable wood reels must be disposed of in a manner meeting
the approval of the engineer.

11.10.3 All costs associated with the receiving, handling,
shipping, or disposal of excess wire and reels must be in the
labor costs for installation of wire units.

11.11 Special Conditions (to be completed by the engineer):

12. DRAWINGS
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12.1 Index of Drawings: The following drawings are part of the
technical specification (engineer to complete) :
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LIST OF MATERIALS
DrC-(aT. DESCRIPTION ITEM| DOET. CODE No.
1 — ] insulator,Suspen'n,5—3/4x10-3/4 mox. | k
2 — | Hook, Ball 30,000 Ib. eh
3 — [ Anchor Shackle 30,000 Ib. BNC bo
4 — | Anchor Shackle 50,000 Ib. BNC bo
S — 1 Oval Eye, Boll 30,000 tb.
6 ~ ]| Ovol Eye, Ball 50,000 Ib.
7 — | Clamp,Suspension & Socket Eye;to 30°| el
8 — | Clomp,Suspension & Socket Eye;to 60° | el
9 — | Link, Extension, Ovol Eye Boll, 30k
10 | — ] Link, Extension, Ovol Eye Boll,50k
11 | — ] Clomp, Bolted D.E. & Socket Eye ej
12 | — | Clamp Compression D.E. cp
13 | — ] Jumper Connector, Compression p
TM~—1A IM-1B 14 | — | Jumper Terminal, Compression
15 | ~ | Socket Adopter (Socket Eye or Clevis fh
* [16 ] — T30k Ball Y-Clevis ft

17

2
N! W——-
o I
£ k 1 ! £) o
2 1 1 g =8
c|o n @l O
Ii.g | 'l 3~
- 110_3/47 c
[
& Mox | -gg
[ I |
0n Uw
gcg 1 | a
i i
I |

TANGENT ASSEMBLY
™M-1A TM-1B

Design Length _

See Tab

Notes:

1. The toble ot the right sholl be completed for each project.

2. Suitoble suspension clomps must be selected for the con—
ductor being used. The following ore to be considered:
type of conductor, diometer of conductor (considering
ormor rods ond/or liners), etc.

3. Corono~free suspension clomps sholl be used for 230 kV
tronsmission lines.

4. The copocity of the hordwore must be equol to or greoter
thon the M&E strength of the insulotor units shown in the
toble ot the right. Use items 4, 6 or 10 for 36,000 Ib.
insulotors.

S. Appropriote clomps sholl be instolled for iine ongies
shown on the plon ond profile:

A. For ongles from O degrees to 30 degrees use dwg. ref. 7.
B. For angles from 30 degrees to 60 degrees use dwg. ref. 8.
6. When specified by the engineer, the boll hook moy be used for

le

ASSEMBLY

TANGENT ANGLE DEADEND

Quontity of Units

ANSI C29.2, Closs

M & E Strength (Ib.)

Assembly Weight (Ib.)

Design Length (in.)

Color of Units

INSULATOR ASSEMBLIES

INSULATOR STRING WITH SUSPENSION CLAMP

T™~-1C.
L‘_w lidd item 16,1M—10 |

no. | REVISION

OATE

™-1
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LIST OF MATERIALS
e DESCRIPTION )TEM| DET. CODE No.
™-2A ™-28 1_Jinsulator, Suspension k
2 [Hook, Boll, 30,000 lb. eh
3 _|Anchor Shockle, 30,000 Ib. BNC bo
™ R 4 | Anchor Shackie, 50,000 ib. BNC bo
A1\ A, —_—— 5 {Ovol Eye Boll, 30,000 Ib.
6 |Clomp, Suspension & Socket Eye el
- %) | | 7 |Ciomp, Suspension & Clevis Eye el
g « M | | g, 8 | Yoke Plote
3 0 o /de ] 3 9 |Socket Adapter (Socket Eye or Cievis) fh
s ho=3/4 o 10_|Link, Extension, Ovol Eye Boll, 30k
8 | ( ] & 11_|Link, Extension, Ovol Eye Boll, 50k
3 ] ] 12 |Clomp, Bolted D.E. & Socket Eye e |
/@ 13 }jClamp, Compression D.E. cp
14 | Jumper Connector, Compression p
—_—1 15 ] Jumper Terminal, Compression
16 30k Boll Y-Clevis ft
TANGENT ASSEMBLY
T™™M-2A (OR) T™M-2B
¥ 0 o O
" N
gl w sl o s
%e b 2e Lo gle
& §|3 §|a
L 88k L
&h '__r[j,O-S 5\: 0—:‘ 5‘:>
o ox. = . B4
11 N (1t S B gl&
e ] | e | | aQ
| |

ANGLE ASSEMBLY NOTE 4

™-2C

Min,
Design Length
See Toble

DEADEND ASSEMBLY
TM—20 (OR) TM-2E

1. The toble ot the right shall be completed for eoch project.

2. Suitoble suspension clomps must be selected for the conductor being
used. The type of conductor ond diometer of the conductor shall be
considered. Cushioned suspension rods sholl hove porrot bill ends for
230 kv tronsmission lines.

3. The copocity of the hordwore must be equol to or greoter than the
M&E strength of the insulotor units shown in the toble ot the right.
The copocity of drg. ref. 4 ond B shall be twice the M&E strength
of the insulotors. Use item 11 for 36,000 Ib. insulotors.

4. Appropiote ongle ossemblies sholl be instolled for line ongles shown on
the pion ond profile drawings:
A. For angles from O degrees to 30 degrees use type 1.
B. For angles from 30 degrees to 60 degrees use type 2 or 3.

5. When specified the boll hook may be used for TM-1C, Type 1 & 2.

Ae

or@

v TANGENT | _ANGLE ASS'Y__| DEADEND
ASSEMBLY TYPE 1 JTYPE 2 or ASSEMBLY

Quontity of Units

ANS! C29.2, Closs

M & E Strength (Ib.)

Assembly Weight (Ib.)

Design Length (in)

Color of Units

INSULATOR ASSEMBLIES

INSULATOR STRING WITH CUSHIONED SUSPENSION

[ Add item 16,TM—-28 103/98

NO. REVISION DATE

™-2
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LIST OF MATERIALS
pR. DE SCRIPTION ITEM| DET | CODE No.
| Insulgtor, Horizontal Pogt, with base ea
2 | Insulator, Vertical Post, w/mtg. hdwr.
3_] Clomp, Cushioned Support
4 | Clomp, Post Suspension (to 159
5 | Clamp, Angle

P

HORIZONTAL POST INSULATOR

T™ - 3A (DETAIL A)
TM - 3B (DETAIL B)

CUSHIONED SUPPORT CLAMP
DETAIL A

VERTICAL PQST INSULATOR

TM - 3E(DETAIL A
TM - 3F(DETAIL B)

NOTES:

1. The appropriate conductor clamp shall be used for_the
1ine angles shown on the plan-profile drawings. For
line angles from:

0 degrees to 30 degrees

TM - 3C (DETAIL C)

POST CLAMP

DETAIL B
LEFT TURN RIGHT TURN
ANGLE CLAMP
DETAIL C

INSULATOR ASSEMBLIES

A. 0 degrees to 30 degrees . . . . . . . A
B! to 15 degrees . | 1 || 3B, 3, ¥
C. ?sd‘?’dégﬁgés (t)o 30%35?225 ....... TH-3C LINE POST
SCALE
Reissued 03/98 [No— | revision DATE T™-3
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LIST OF MATERIALS
DRG. DESCRIPTION mem| oeT | cope N
REF ¢ : o
\ Clamw, Suspension (to 60°) m
2 | Claw, Cushioned Suspension ei
3 | Clamp, Cushioned Susp. & Clevis Eve el
4 | Anchor Shackle, 30,000 lbs.. BNC bo
) Yolk Plate
6 | Clam, Bolted Deadend 1
7 | Clamp, Compression Deadend 1
8 1 Link, Extension. Clevis 6°
9 | Jumper Connector. Compression P
10 | Jumper Terminal, Compression
11 3 Boit Ciam, 6
N MmP
TM-4A TM-4B
— 30° Max. /
60°Max.
TYPE | TYPE 2

ANGLE ASSEMBLY
T™M- 4C (Note 1)

DEADEND ASSEMBLY

Notes:

1. The appropriate cushioned sus?enslon angle assembly shall

be Installed for the line angles shown on the plan-profile

drawings: O.H.GW. ASSEMBLIES

A. For angles from O degrees to 30 degrees. use type 1.

B. For angles from 30 degrees to 60 degrees, use type 2. CUSHIONED SUSPENSION AND SUSPENSION CLAMP

Reissued 03/98 [ o, REVISION DATE T™-4
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T™-6 LIST OF MATERIALS
ggg Al|®B DESCRIPTION ITEM| DET CODE No.
t Vv 1 - Tsupoort, Single Bolt OHGW, 3/4* d. ed
2 | - 1 | Support, Double Bolt OHGW, 5/8” d, ed
3 - 15/8” Bolt, Washer Head, w/Masher Nut { c
4 |1 | - Ivasher, Curved 4"sq.x1/4% 13/16"hole | d
S 111 - I3/4 Clamw. Groundwire + 1 put &b
6 | - 1 }5/8" Clamp, Groundwire + 1 nut dp
711 § - 13/4 Locknut, MF Type ek
8 2_]5/8* Locknut, MF Type ek
-]
kel
ol @Y _4®
—-
lv_ _‘T
s ' \
taple v P
Downlead ‘/{I:
Note | r
cITa .
SINGLE BOLY OH.G.W. SUPPORT DOUBLE BOLT O.H.G.W. SUPORT
TM-6A TM- 6B
NOTES:
1. For placement of downlead and staples see respective
structure drawings and drawing TM-9.
2, TM-6B is to be used for all single pole angle structures
and H-frame structures.
3. Designated strength llmltatlons of the overhead ground-
wire support assemblies are
Allowable
vertical Load 0.H.G.W. SUPPORT ASSEMBLY
TM-6A 1,200 1bs.
TH-68 1800 105 SINGLE AND DOUBLE BOLT
T “REVISION sare] Aug.. 1986 TM-6
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™-7 LIST OF MATERIALS
welale|c|o DESCRIPTION 1TeM| DET | CODE No.
| 2 21 21 2 7/8" Bolt, Machine, by req’d length ¢
2 | 2] 2] 2] 2 5/8* U-Bolt, w/4 nuts
3] 2 2] 272 Chain Link, 5/8" x 2 1/4" br
a1 2] 2] 21 2 Masher, Curved, 4”sqx1/4*,15/16* hole | d
5 2 2 2 2 Washer, Spring. 15/16* hole an
6 21 2) 2] 2 Clamp, Groundwire, 1/2* dp
7 2 2 2 2 7/8" Locknut, MF Type ek
81 11 - -1| - Angle, Tie, 3 1/2 x 3 x 1/4 x 15'-0" A
9| -1 11 - [ - Angle, Tie, 3 1/2 x 3 x 1/4 x 180" - B
o[ -1 -] 1] - Angle, Tie, 5 x 3 x 1/4 x 18'-0" - C
iy -1 -1 -1 le, Tie, 5 x 3 x 174 x_22'-0" - D
12
13
See Details
Below |
|
lr-'l
A1
- M —]
‘]i 1! 4
|
—@@O O {i |
TIE_ANGLE {: E
o
e
15'-0" .
o 15/16" Holes 9716~ Holes 15/16" Holes
~
. I >\
N - »{ 34 % bb
alyl |, R " "
NlE - - u 1 -2 /4
- S Yyr 11/2°
. ! DETAIL A (TM-7A)
18°-0"
11/16" Holes —j
. 15/16" Holes - 15/16" H
PLAN & ] 9/16" Holes oles
L e
l SRR = - = A IR IR T
N | L N
I NS S A8 VL R U B UL B Vi W B W B VL
LS . STy NEVS
=~ | .
- —— . 18°-0*
i }l 15/16"_Holes) 9/16" Holes 15/16 Holes
5 A N\
i . 4 ¢ \m s
ah FYSFEE THE= J e
T St e | . I
H 1 I L2 e . 14 -8 120 iunii10-2 1 |
ul { \ ~ et 1127
SIS | R DETAIL C (TH-70)
ol '-Wr::::il , 22 .
EE L -0 15/16" Hol 9/16" Holes 15/16" Holes
2 e/’
DETAIL :n! r Y/ } S
: ! ) b
NOTES: T L_l’i L4 an, 18°-8 172 ';'ﬂ@ 1°-2 1/47
\ — oy - ™
1. The strength limitations of the OHGW Support Assemblles are: ~ 12 11z
DETAIL D (IM-7D)
Allowable Max imum
Vertical Load
R B 38 1 b8 e
’ ‘ W SUPPORT ASSEMBLY
2. Tie angle stee] shall conform to ASTM A36. Angle shall be OHG 0
hot dip galvanized per ASTM A123.
3. Substitute TM-7C for TM-7B when specified on TH-10 or TH-11B. STEEL TIE ANGLE
SCALE:
Reissued 03/98 | Wo. REVISION DATE T™-7
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\ 6"? g"

Staples 6" 0.C.

T™-9 LIST OF MATERIALS
Rtals|c DESCRIPTION ITEM| DET. | CODE No.
| fft. ] - ]Jft.|5/16" Wire, soft annealed iron cJ
2 (1b. ] - - [2” x 1/2” Staples, galvanized steel al
3 - Jft. ] - |#6 or #4 Wire AWG,copper or copperclad| cj
4q - |1b.} - J1-1/2” x 3/8~ Staples, copperclad al
[ - - 2 |Clamwp, U-Bolt u
{ Note 4 Note 4 {
r Z ‘\""""I
' ,.ﬁ l =l'~
—® L] 3 |y !
2, | Y R ers Vi
S =
T™M-9A } | l I|
©e® 1 ® | |
(1 ymmetrical about € <=
TM-98 QHGW IN DEAD END OR OHGW IN SUSPENSION
@t @ TM-9C

8
é NOTES:
) 1. Orientate the downlead as shown on the transmission line
° structure drawings. On structures with X-Arms, the downlead
5 shall be located and stapled so that it does not come in contact
g with the X-Arm or the through bolts.
- 2. Staple the downlead to the pole leaving one foot of wire
projecting above the poles. Staples on the downlead shall be
feet apart, except for a distance of 8 feet above the ground
and % feet from the top of the pole where they shall be & inches
apar
J 3. Carry the downlead under the bottom of the pole, and then wrap
the downlead four turns back up the pole. Staple the groundwire
to the pole at each wire crossing and on the opposite sides of
the pole.
ko 4. Terminate the tie wire for TM-9C at the groundwire clamp.
1
©
!
AN \\ = N 74
|
|
|
|
]
|
1 Staple
©
C;
o
o
(2]
<
TM-9A GROUNDING ASSEMBLIES
TM-98
POLE GROUND AND BUTT WRAP
| OF 2
Reissued 03/98 [ No. REVISION oare ] Aug. . 1986 TM-9

50




™-9 ‘LIST OF MATERIALS
DRG " IH' 'y '’ by .
REE D J.FL' Ek?m DESCRIPTION ITEM| DET CODE No
I | as rea’d - Pole Ground & Butt Wrap - TM-9A
2 ft. - 5/16" Wire, soft annealed iron Cj
3 Jas req'd - 2" x 1/2" Staples, galvanized steel al
4 | as rea’d - Connector. compression, for item 2 p
5 | as req’d - Connector., galvanized steel
6 - as req’d| Pole Ground & Butt Wrap - TM-9B
7 ~ ft. #6 or_#4 Wire AWG.copper or copperclad] Cj-
8 ~ as rea’'dj 1-1/2" x 3/8" Staples, copperclad al
9 - as req’d] Connector. compression. for item 7 p
r_r:[ 10 - as req’d} Connector, copper (or) bronze
| r.I:SZh
R | [ o L
I 2y To /e Y T
N
1 Anchors .. To_Pole = \ To Other
| (@) or (9 Or Anchors hors
B 3 ®
- or AN
L{ 0 or e or or \\\A‘j'
=1 @ j
=
TAIL A
p ~ T
£>- -
| 0 |f
J d
TR 7 T ﬁ; | P 1 T,
] - ! Yo Anchors
| I Detail A
| (3) 8
] @) L= U
§+ ® 5 6
' x.;255L L=
TM-9H(
T™-9 )
- o o~ v
L £ f I 1
S - > €29 o
- ro" | ll_r:g; ! r
To Anchors f = | To Anchors | ot S ! | To Anchors
Detall A i : Detall A | | T Detail A
(4 } S | (@) | (9 it
3) 8 3) LNJ®) L]
24 @) k=1 I =1 @ =1 M L
‘;;;1 ® [~ =10 L1 L
ol et = et 7
= L= === = =]
R %
-9K| - OM{
Notes:

1, For other installotion detoils, refer to sheet 1 of 2, TM-9,
2, Grounding materigls must be consistent with good corrosion

prevention practices.

wWhen galvanized hordware ond

5/16

fron wire are used, anchor rods shall be galvanized steel.
When copper, copperclad or bronze hardwore are used, anchor

rods shall be copperclad,

3. Bid items on this drawing include material to top of pole in

accordance with sheet 1 of 2, TM-9.
4, () indicates number of anchors.

GROUNDING ASSEMBLIES

MULTIPLE POLE AND ANCHOR GROUNDING

Reissued 03/98 [™wo.

REVISION

DATE

Aug.. 1986

2 0F2

T™-9

51




NOTES:

. IM-13

:Donger Tree

I_zo'- cﬂ

DETAIL E

YDonger Tree

[L7'- 0"

DETAIL F
See Note i

TM-12,TM-14,TM-I5

™ -

Danger Tree

20-0"

DETAIL G

Danger Tree

9
3| /

Danqer Tree

DETAIL H

See Note 2

13

DETAIL B

Str ucture X_L

ransmission Line

I —~1
S 1%

Dead tree dimension of
7'-0" is multiplied by
2 in computing unit.

Each danger tree is

considered separately.
Unit length for detail
"H" is 46'-0". Danger
trees are TM-13 units.

Dimensions shown are
examples

sﬁ——-_"’—\
I TM-lZ(I),TM'M(I)!TM-IS(I) '

o

DETAIL D
==

oo

Width

6
Clearing Length

TRANSMISSION ROW CLEARING

GUIDE FOR MEASURING
RIGHT - OF - WAY CLEARING UNITS

Reissued 03/98 [™no

REVISION

srrrAuo. . 1986

TM-11
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//— Danger Tree Danger Tree ~\\
1
~ts O
('Y .
ey

Not a
Danger Tree

[

ottt
|

Width TM-12

Width TM-12(1 )
ROW

NOTES:

1. Engineer will designate all danger trees which shall be removed or topped
at option of contractor. In approximately level terrain, trees which
would reach within 5 feet of a point underneath the outside conductor in
falling are examples of danger trees.

2. As directed by the engineer, portions of the right-of-way (ROW) must be
cut so that stumps will not prevent the passage of tractor and trucks
along the ROW.

3. The unit for clearing one-half of the ROW is "WIDTH TM-12."

4. The unit for clearing the full ROW is "WIDTH TM-12(1)."

5. The unit for clearing danger trees is "TM-13."

TRANSMISSION ROW CLEARING

RIGHT -OF -WAY CLEARING GUIDE

Reissued 03/98 Aug.. 1986 TM-12,-12(1),~13
] L0 I L 3
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NOTES:

topped.

I. Engineer shall designate all danger trees which are to be removed or
The unit for clearing danger trees is “TM-13."

2. The unit for clearing right-of-way of specified width is "TM-14" or
"TM-14(1)."

otttit[]

Width TM - 14 (1)

oftilt

ool bsatulowed Liglys i

ettttt]

4
5.4
Width- TM - 14

FEATHERED CLEARING

Reissued 03/98

PLAN_VIEW

TRANSM ROW C RING

FEATHERED/UNDULATING CLEARING

NG

—REVISION

DATE |

Aug.. 1986 TM~14,14(1)13

54



NOTES:

1. Engineer shall designate all danger trees which are to be removed or
topped. The unit for clearing danger trees is "TM-{3."

2. The unit for clearing right-of-way of specified width is "TM-15" or
"TM-15(1)."

ebEbtL
il

UG hug )

Width TM-18

Width T™M-15 (1)

FEATHERED CLEARING

\ ._;..‘-:“
SRR %* o

r""’ > : Sss 4 sl C ol ‘A\Q:VL
5.- O"Min.
O o C
® Q @
- l m - o
5.0 Min. Clear Cut Boundar
vt ya Y

R.O.W. Line

PLAN VIEW

T SSION ROW
FEATHERED/CLEAR - CUT CLEARING

Reissued 03/98 s TEveon—T o ]Aug. . 1986 TM=18,18(1),13
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TM- 30 LIST OF MATERIALS

/@ ORGI 5 | B DESCRIPTION iTEM| DET. | CODE No.

ol
m
!

- | Post, Wood, 2" dia, x 5'-0" -

Post, Wood, 6" dia. x 8'-0" -

2 | Post, Wood, 4" dia. x 9'-0" -

- N =
=

70ft J16ftd Barbed Wire, galv., 2-#12 strands -

2" x 1/2" Staples, galvanized al

osreqlosreq] 20 d Nails, galvanized -

sreqjosreq) No, 9 Wire, galvanized -

- 8 | Insulators, Spool cm

- 1 | Insulated Cotl Spring Handle -

K
!
F
)
Q} ;
|
O[O |®|~N[D|tn|d 0N [—
2
I

- 1 ] Sion “ELECTRIC FENCE” 4" x 8" -

. s - 2 Note 5
o) 3 1 9
2 3
= I O _ N e L
k. (SR T PN ! = ' = U___,
2! - ——-H g ;ol Detail A —~J]] i .
_____ _ 5 hdd _ __ _H---
I N A7 Sl
— Y7 - = 7 7,
'°l &)Note 4 5 1
_ A
L ,J ) _ N ___ 'Jf ]J
i g-0" P 6' - 0" i 8 - 0" i
T™ - 30A
]
Note 2
5 3 4 @K Z 3
__________ H————
8
7
7R [~z
. 6) Note 4
[
— ; .v .
i g-0" i 6- 0" | g-0" N
IM - 308

1. Gates shall be erected in locations and grounded as
specified by the engineer.

2. Posts and bracing shall be In place before existing
fence wire Is cut, The exlsting fence wire shall be
wrapped around gate posts or insulators.

3. Posts and braces shall be creosoted ptne, 6 1b,
retention, location of latch post on right or left
side Is optional.

y, !?ég'f g(l)ns/g {grt?gﬁ%gg'and nall braces in place, twist
" Comiete wicps Grouna'Stoke ond tie oft xith No. 14 MISCELLANEOUS ASSEMBLIES
6. All gotes to be closed after passing through. FENCE GATES
SCALE :
Reissued 03/98 [ e REVISION bare ] Aug.. 1986 TM- 30
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™- LIST OF MATERIALS
DHe-| 101 po2al - |103 DESCRIPTION ITEM] DET. CODE No.
| 1 leu.ydeu.yd — lcu.yd Imported Bockfill (Note 1 & 2) - 1-
2 | — 1 ~ | - 1/2yd Concrete, 2000 psi. (Note 9) -
3 - 2 - — | Pole Bearing Plotes fs
4 | - 1 | - | - ]7/8" Bolt. Mochine by req'd length c
5| - | -] -] - |5/8" Bolt. Mochine by req’d length c
6 | - 1| -= 1 - ]7/8"°Clamp,Groundwire +1 nut (Note S)| dp
71 - 1 - | = }17/8" Locknut, MF Type ek

l ' Well Tomped Notive I
Bockfill Note 4

- Typ. Tyﬁ.

Embedment Depth
Embedment Depth
Embedment Depth

Min
Necessory

*Engineer to specify
reinforcing, os required

Note 3
TM—101 « IM—102A (2 BEARING PLATES) TM=103

NOTES:
1. Grodotion for imported bockfill is shown in the toble.
The oggregate sholl be well mixed in o stock pile, ond
pneumaticolly ploced ond tomped in 6~inch lifts.

GRADATION FOR IMPORTED GRANULAR BACKFILL

2. The specificotion for aggregote given in the toble is -
minimum. In oreos where smoller fines ore avoiloble ot SIZE OF GRAVEL (OR) CRUSHED STONE SIZE OF MESH (in)
comporoble cost, it is recommended thot the enginser 100% By Weight to poss 1" screen 1.00
specify smoller fines. 60% — 90% By Weight to poss 1/2" screen 0.500

3. Concrete sholl be 2000 psi high early strength concrete. 40X — 60X By Weight to poss no. 4 screen 0.187
1t sholl be deposited in o monner which will grevent 25% - 50X By Weight to paoss no. 8 screen 0.0937
segregotion of the oggregote ond cement. Core should be — -
token to ovoid getting dirt mixed with the concrete. The 20% - 40% By We.lght to poss no. 16 screen 0.0469
pole sholl not be set until the concrete beoring bose hos 15% - 30X By Weight to poss no. 40 screen 0.0165
ottained sufficient strength to support the pole. During

placement of pole, ovoid bumping concrete bose.

4. Well tomped notive bockfill should be ploced oround the
pole os shown. FOUNDATION UNITS

B e Simor o otble otole snasis |POLE STABILITY,BEARING,& UPLIFT FOUNDATIONS

be used for bearing plotes, pole ground wire ond ground

connectors.
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Note |

T™ - 110 LIST OF MATERIALS
%‘é’g A BJ|C DESCRIPTION ITEM| DET CODE No.
| - - | Set, X-Brace, 3-3/8 x 4-3/8 min. 4y
2 - - ] Set, X-Brace, 3-3/8 x 5-3/8 min.
3 - - 1 | Set, X-Brace, 3-5/8 x 7-1/2 min,
4 - - 4 } G6rid Galn, 4" x 6*, 1-1/16" hole
5 1 1 1 | Clamp, Center, Assembly
6 | - - 4 ] 1" Bolt, Machine, by rea’d length FVX
7| 4 4 - 7/8" Bolt, Machine, by req‘d length
8 - - 4 | Washer, Curved, 4” sd. x 3/8% 1-1/16 h,
9 4 q - Washer, Curved, 4” sa. x 174, 15/16” h,
10] - - 4 1” Locknut, MF Type
1] 4 4 - | 7/8” Locknut, MF Type
121 - - 4_J Washer, Flat 3-1/2"sq.x 3/8"x 1-1/16"h.I¥ note 5
| 3., "
’! As | %4 Approx. + $[|/4 min.
4 3
R v, [ ' @
s N S e
' |
<o
' PLAN VIEW 39
=
lLl | [}
f g
P -

©|c ole
cDigVe
oE BEE
o » M
L= ( Q
o g 2
l— [ 1
2 A B

END FITTINGS
DRG.REF. 1,2, § 3

&
O 0@ © Complete with
0 straps, rods, nuts,
and locknuts
K o
Note 3

CENTER CLAMP
NOTES: DRG.REF. 5
1. X-Brace length shall be suitable to accommodate the pole 8. Supplier shall test the X-Brace assembly and obtaln REA
(sjlraac{ngssnown on the respective transmission line structure standard approval.
awings.
9. Maximum tensile-compresslve capacity of X-Brace assembly
2. Machine bolts must pass through center of pole and fit fs 20,000 lbs. for the following:
tightly in the holes. 3
3. Lower holes shall be field drilled and be thoroughly TM-110A 14’ -0"
treated. ‘-6~
TM-110B 15°-67
4. Use of X-Brace should be economically justified by the TH-110C 15°-6

engineer

10. For other assembly requirements, see REA Specifications T-7
S. End fittings for TM-110C may be channel type. Item 12, and 1-8.

reinforcing washer, shall be supplied when channel type
end fittings are used. The washer shall be placed between
the head of the bolt and the end fitting.

6. Bolts with rolled threads or cut threads and full size
shanks shall be used for items 6 & 7. MISCELLANEOQUS ASSEMBL_,.lES
7. Mintmum number of bolts for end fittings are shown. X- BRACE
(20,000 Ib. MAXIMUM)
| OF2
Reissued 03/98 | No. REV ISION oave | Aug.. 1986 TM-110A,B,C
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T™M- 110 LIST OF MATERIALS

gVEVg D |E DESCRIPTION ITEM| DET. CODE No.

] 1 - JSet, X-Brace, 4~5/8" x 5-5/8" min,

2 - 1 |Set, X-Brace, 5-1/8" x 7-1/2* min.

3 4 4y Jo6rid Gain, 4-1/2" x 9", 15/16” hole

4 ] 4 |Tee, Dead End, medium duty

5 1 1 {Clamp, Center, Assembly

6 | 4 4 1" Bolt, Machine, by rea’d length 1

7 1 81 8 17/8" Bolt, Machine, by reg'd length Lvx

8 | 4 T u [1/2" Bolt, Washer Head, by req’d length||

9 8 8 [Washer, Curved, 4" sq. x 1/4", 15/16"h.]l

10| 4 | 4 [Washer Nut, for 1/2” Washer Head bolt || _

i 4 4 [1* Locknut, MF Type |

12| 8 | 8 ]7/8" Locknut, MF Type )

Min.

@ £ g

ooy vz n
o weww s |

PLAN_VIEW \ A o 9
—— . 45. ~ rd =]

\‘ ,/ [ "

. 0w : - PLAN VIEW 5 g
| Note | =

Detail A

1. X-Brace length shall be suitable to accommodate the pole
spacing shawn on the respective transmission line structure

drawings.
. . ENTER CLAMP
2. Machine bolts must pass through center of pole and fit CENTER CLAMF
tightly in the holes. DRG.REF. 5

3. Lower holes shall be field drilled and thoroughly treated.

4. Use of X-Brace should be economically justified by the
engineer.

Reissued 03/98

5. Minimum number of bolts for end fittings are shown.
6. Supplier shall test the X-Brace assembly and obtain REA

standard approval. Maximum capacity of the brace is

30,000 ibs. for the following maximum pole spacings: MISCELLANEOUS ASSEMBLIES

Structure Type Max. Pole Spacing
TM-110D 15°-6" X- BRACE

™-110E 24" -6 (30,000 Ib.MAXIMUM)

7. when this X-Brace is used the engineer should check the .
longitudinal stability of the H-frame. It 1s recommendeg SCALE 20F2

that this X-Brace not be used for structures with poles cf
class 1 or smaller. TM'"OD{E
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G Spocer

l

T —

C— —

TION AA

G Spacer

TION

Notes:

*4

Detoils of hordware on typicol manufacturers stondard

™-111 LIST OF MATERIALS
Pic1 a | B DESCRIPTION ITEM| DET. CODE No.
1 1 - Fi;ed Spacer Body
2 - 1_|] Center Spacer Section
3 — 2 ]| End Spocer Section
4 | - | 2 ]5/8" Bolt, hex + MF locknut
5] 4 | 4 |5/8" Bolt Washer Head, by req’d I.
6 | 2 | 2 [1/2" Bolt, Wosher Head, by req’d |I.
) |
“ :: Fixed
ﬁ E‘E Dimension
_l[ 1
A t A
g A &7 diid’
— @ Spocer Dt
1 &
B8 Note J ‘
3" 3" <—| v
6
FiX PACER A MBLY TION
T™M-111B
Adjstable
_J ™ “ b—l Dimension
b antid
e g o
T~ G Spocer
Py
oLt
o o
3 3
6
A TA PACER A MBLY TION
™—-1118

hordwore praviding some dimensions aond strength will

be occeptable.

Static proof hordwore, threoded holes far fasteners,

and washer head bolts shall be used.

The 1-1/4" diameter holes shali be reomed on both
sides, suitable for self-locking ball haok and for

insulatar clearance.

Spacer Assembly shall meet the strength requirements in

RUS Specifications T-7 ond T—8. The spocer is to
~ustain the following independent ultimate ioads:

MISCELLANEQUS ASSEMBLIES

A. Vertical load - = =V = 14,000 Ibs.
B. Tronsverse load - — =T = 5,000 Ibs. X—-ARM SPACER
C. Longitudinol lood - = =1L= 1400 Ibs.
1,*  [Revise Note 4. )5/9
NO. REVISION DATE l ™M-111
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LIST OF MATERIALS

DRG,
REF

DESCRIPTION ITEM| DET

CODE Ne.

Bracket, Welded Assembly

3/4" Bolt, Washer Head

Washer Nut , or std. nut r

3/4" Locknut

Qb 0N ]|

JIM- 12 A 9"
TM-12 B t-o |_ l-6
AR :'r.
< 4 S 4
<4 o
y o
]2
<
F
) a
of ®
S
'/4.)( | '/2.
I/4“): l;:l
&
«1%4 Dia.hole LI T BN
Note 2 -
- |
¢ 1/4 Dia.hole
Note 2 v
™-1I2A ™ - 12¢C
Notes:
1. The dbove brackets are used with spacer assemblles TM-111.
2. The 1-1/4” diameter hole shal] be reomed on both sides
suitable for self-locking ball hook.
3. Loads "P” aond "T” also act to the left.
4, Strength limitation of swinging angle bracket ossembl%:
R S i =
. Maxim sverse Jogd - - - - - - - - - - - =5, S,
C. Moximum oblique load - - - - - = - - - - - ~ P=12,000 1bs. MISCELLANEOUS ASSEMBLIES
X- ARM ANGLE BRACKET
SCALE :
Reissued 03/98 [ e | Revision | DATE TM-112
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I
MF Locknut
Nut

Spring Wosher

T™M=114 LIST OF MATERIALS
DWG. CODE
REF. A B DESCRIPTION ITEM| DET. No.
1 — — | Angles, Formed, from 3/8" steel plcte
2 | — | = ]5/8" Bolt, Mochine, by req'd length c
3 - 2 | Channel, Formed, from 1/4" steel plate| ¢
4 - 4 | 7/8" Bolt, Machine, w/Washer Nut ek
5 - 4 | 7/8" Locknut, MF Type
(For future use)
T™M-114A
8
2'-0" .I
5" _ 5" 272" 5" . 5"
|
L A =5 1 2 5/8"
{ - 1( l i
[ - % hl» ] ] (,,”
THR :
T 3 :
Threogqg gog ——\v—-'i /

rll 0in ~ \\IA_/ ,

% [ I 3 1/4" Stock

I - 1

g-d
HA| | A MBLY
T™-114B

MISCELLANEOUS ASSEMBLIES

X—ARM SPLICE

NO.

Remove TM—114A 9
REVISION DATE

™—114
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™-115 LIST OF MATERIALS

Rgg_- Alej|c DESCRIPTION ITEM| DET. CODE No.
1 1 -] = Davit Arm, light duty

2 - 1 - Davit Arm, medium duty

3 - - 1 Davit Arm, heavy duty

4 1 2] -1- 3/4" Boit, Mochine, length os required | ¢

5|l -1213 1" Bolt, Machine, iength as required c

6 |2 | -1]- 3/4" Locknut, MF Type ek

71 -1213 1" Locknut, MF_Type ek

8 2 2 3 Wosher, Spring ow

9 121213 Washer, Curved, 4" sq. x 1/4" d

107 1 1 1 5/8" Bolt, Carrioge

1] 1 1 1 5/8" Clomp, Groundwire dp

1/2°

/— Droin Hole ‘l r—tl;x.

s

3
1 1/4@ hole with
1/16" reomed edges

ATTACHMENT PLATE

Droin Hole

Penetration

IL—L;I_Z:}_ (2) Holes_l r—t‘—-—I_I T

(3) Holes ‘ 1 Slotted for 1’ to—

Slotted for | 2.57 rJ [ [ lto":é:@:o%

— |of mtg. bolts
z;:g' -botI::It ¢ |\ (dio ] ,t’,;’-'-t '
¢ + 1/16") ] N\ **1/8)

r Bolts for
grounding (Typ.)
HEAVY DUTY LIGHT & MEDIUM DUTY
SECTION B-B SECTION A—A
(BASE PLATE DETAILS) {TYPICAL ARMS)
. TABLE 1 - REQUIRED DIMENSIONS AND SWING ANGLE CLEARANCES
1. For on explonation of dimensions C, 1, R, S, t,. tq, ARM CLASS| LIGHT MEDIUM HEAVY
W ond 6, see Toble 1. ML FTe0 [50 J40 150 [60 §2.0 [80 J9.0 J7.0 [ 8.0 J9.0
P i 1/8 316 3/16
2. Arms sholl be upswept to provide the required cleoronce = 14 ] 19 w4 J19 J23 [28 33 [38 [28 [33 [38
for the insulotor swing conditions specified in Toble 1. 5 Mox. R (in) 22 30 38 38
AN (] 50
I (in) C (in 36/16 54, 72/35
3. Steel orms ond plotes are to withstond the following lood |MAX. VOLT (kV)] 69 69 (15 |1 1 161
combinotions for eoch cose without yielding or permonent g‘s""h in ‘g i'l‘LL 5‘&
set when opplied at the ottochment pou;t: | SN W Tn g —17 J—u
Arm e ‘ h!,’
1 Verticol 2,000 3,100 3,500
2 Verticol 1,500 2,400 2,800
Tronsverse 1,500 2.%8 g.oog MISCELLANEOUS ASSEMBLIES
3 Verticol 1,000 1, ,00
Tronsverse 450 800 900 STEEL UPSWEPT ARM ASSEMBLY
Longitudinol 1,000 1,500 1,500

1,* Add Table 1 )S/9
NO. REVISION DATE ™-115
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)

)
DIMENSIONS *
CAPACITY A 8 C ) 3
30,000 Ibs. 2 3/47| 9716" | 778" | 374 |1 3/8'
40,000 Ibs.
50,000 Ibs. 3-1/2"| 7/8" 1" 7/8° |1 5/8"

A
DIMENSIONS *

CAPACITY A 8 c D

20,000 Ibs. 1 3/4"|2 1/4"|13/16"| 5/8"

40,000 Ibs. 21/4|2 174" 778" | 374"

50,000 Ibs. 31/2%|2 1/2°[ 1" 7/8"

* Minimun Dimensions

* Minimun Dimensions Nut ond cotter may be included.

ANCHOR SHACKLE -Item bo JHIMBLE CLEVIS -ltem ci
MISCELLANEOUS
HARDWARE
|
B R TM-120
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r ‘_)muhnmnmmm-

Washer Head Bolt

O

Washer Head Bolt w/Washer Nut

n

U
Double Arming Bolt

O)=

Shoulder Eye Bolt

fR D)

EED

—_

Machine Bolt w/Washer Nut

n

7_’: TR

Double Arming Eye Bolt

o

Eye Bolt

0

(C =

Twisted Link w/Roller

=
b -

Thimble Clevis & Connecting Link

Thimble Clevis, Anchor Shackle, & Conn. Link

Ball Y-Clevis

STATIC PROOF HARDWARE

o

EQUIVALENT STANDARD HARDWARE

substituted for hardware shown on the structure drawings.

All hardware shall bear the manufacturers symbol
fdentification mark in accordance with ANSI standards

Bolts and nuts assembled shall meet the strength require-
ment s of ANS] standards.

Unless otherwise spec1f1e0 bolts come assembled with the
following number of n

Machine Bolt

Bouble Arming Eve Bolt
ouble Arming Bolt
Double End Bolt

For 5/8" bolts, a 2 1/4

Oval Eye Bolt
Washer Head Bolt
Shoulder Eye Bol

Threaded Rod

square flat washer is often
specified on the structure drawings. The ole for this
washer is shown to have a 13/16” diameter. A 2 1/4" square
flat washer with a 11/16" diameter hole can also be used.

-1 Nut
- 1 Nut
= 1 Nut
- 2 Nuts

DESCRIPTION ITEM DESCRIPTION ITEM
1/2" Washer Head Bolt w/Washer Nut c 1/2" Machine Bolt & (2) } 3/8” Round Washers, 9/16” h, c.d
1/2" Washer Head Bolt c 1/2" Machine Bolt & (1) 1 3/8" Round Washer, 9/16" h. c.d
5/8” Washer Head Bolt w/Washer Nut C 5/8" Machine Bolt & (2) 2 1/4” Sq. Flat Washers. 13/16” h, {c.d
5/8 Machine Bolt w/Washer Nut c 5/8" Machine Bolt & (1) 2 1/4* Sq. Flat Washer, 13/16" h, c.d
5/8” Double Arming Bolt w/(4) Masher Nuts n 5/8” Double Arming Bolt&(4)2 1/475q. Flat Washers,13/16*h. |n.d
5/8” Shoulder Eye Bolt w/Washer Nut 0 5/8" Qval Eye Bolt & (2) 2 174~ Sq. Flat Washers,13/16” h. |o.d
5/8” Shoulder tye Bolt 0 5/8” Oval Eye Bolt & (1) 2 1/4" Sq. Flat Washer, 13/16” h. |o.d
375" Insulator Pins w/Washer Wot, & Locknut i 3/4~ Insulator Pin /(1) 3* Sq. Flat Washer, Nut. Locknut f
3/4% Double Arming Eye Bolt w/(3) Washer Nuts dy 3/4" Double Arm’g Eye Bolt&(3)47Sq. Flat Washer.13/16” h dy.d
374% Shoulder Eye Bolt w/Washer Nut 0 374 Eve Bolt & (2) 4" Sq. Flat Washer, 13/16" h. 0.d
3/4” Shoulder Eye Bolt [ 34" Eve Bolt & (1) 4" Sq. Flat Washer, 13/16 h. 0.d
3/4* Shoulder Eye Bolt w/Washer Nut 0 3/4" shoulder Eye Bolt & (1) 4~ Sq. Flat Washer, 13/16 h. o.d
OTHER EQUIVALENT HARDWARE
(2)2"x3/8" Pole Band Conn. Links.w/Roller,7/8".Bolt.Locknut 4 | Thimble Clevis,40k,&(2)2*x3/8” Pole Band Connecting Links cldu
(2)2"x3/8" Pole Band Twisted Links.Roller.7/8"Bolt.Locknut +—+ | Thimble Clevis, 40k, Anchor Shackle, ci bo
(2) 2"x3/8 Pole Band Connecting Links du

(2)3"x3/8” Pole Band Conn. {inks.w/Roller,1” Bolt.Locknut +—+ {Thimble Clevis, 50k, & (2) 3"x3/8" Connecting Links clgu
30k Anchor Shackle w/Oval Eye Ball ¢+ | 30k Ball Y-Clevis

30k Ball Hook &= | 30k Ball Y-Clevis

NOTES:

1. When approved by the engineer, eguivalent hardware may be 6. Connecting links and twisted links with rollers to be used

wWith ole Dands shail e)«ieed the desngnated strength of the
pole Links and rollers shall be obtained from the
same suDoJJer as the pole bands.

Reissued 03/98

MISCEL L ANEOQUS

INTERCHANGEABLE HARDWARE

T™-I2I
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5'-0"
2'-6"

2'-6"

LIST OF MATERIALS

TA-
el | DESCRIPTION ITEM| DET. CODE No.
1 1 — [ Rod, Anchor, Twin eye x
2 | 1 [ - |Anchor, Log, 8" x 5'-0" 2
3 1 | — | Washer, Curved,4"sq x 1/2",13/16"hole | d
4 | — | - ] wosher, Curved, 4"sq x 1/2", 1-1/16"h| d
5
6

PLAN VIEW

NOTES:

1. Moximum projection ofter prelooding is 8 inches.

Note 1

1H
1vr—

Projection
of onchor rods obove eorth moy be increosed to o moximum
of 12 inches in cultivoted fields or other locotions where

necessory to prevent burying of the rod eye.

2. If soil closs ot depth of onchor is worse thon thot shown,

use onother onchor type.

3. For guy slope of 2H:3V, minimum depth sholl be 6'-0".

4. TA-2L units sholl hove golvanized rods ond nuts.
TA-2LC units sholl hove copperploted rods ond bronze nuts.

5. The washers for the TA-2L units sholl be galvonized.

The woshers for the TA-2LC units shall be copperplated

or bronze. Aluminum alloy washers shall not be used.

LOG ANCHOR UNITS AND CAPACITIES

SOIL ULTIMATE
UNIT CLASS CAPACITY ANCHOR ROD SIZE
No. (MIN) (LB) (DRG. REF.I)
TA-2L,2LC S 16,000 3/4" dio. x 8'-0" long
ANCHORS

SINGLE ROD LOG ANCHOR

1.*

Elim.TA-3L,3LC, s.cl03/98

NO.

REVISION

DATE

TA-2L,2LC
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NOTES:
.,

UST OF MATERIALS

2‘2’?' ary. DESCRIPTION iTem| DET. COOE No.
1 1 | Rod, Anchor, Twin eye + nut X
2 1 | Anchor, Plote z

TA—-2P (OR) TA-3P

TA—2PC (OR) TA-3PC

Moximum projection ofter loading is B inches. Projection
of anchor rads obove eorth moy be increosed to o maximum

LOG ANCHOR UNITS AND CAPACITIES

of 12 inches in cultivoted fields or other locations where
necessory to prevent burying of the rod eye.

. If soil closs ot depth of onchor is worse thon that shown,

use another onchor type.

. For guy slope of 2H:3V, minimum depth sholl be 7'-0".

. TA—2P, 3P units sholl hove galvonized rods ond nuts. TA-2PC,

3PC units sholl hove copperploted rods ond bronze nuts.

. The anchor plotes for the TA—-2P,3P shall be golivanized or

completely coated with on ospholtum bose coating. The onchor

UNIT cf%s gfm‘aﬁ ANCHOR ROD SIZE
TA-2P,2PC 5e 16,000 3/4" dio. x 8'-0" LONG
TA-3P,3PC 40 24,000 1" dio. x 8'-0" LONG

ANCHORS

plates for TA—2PC, 3PC shall be copperplated for protection
ogoinst corrosion.

. For other requirements, refer to RUS Specification T-3.

STEEL CROSS PLATE

1e SOIL_CLASS.NOTE 1103 /98]
NO. REVISION DATE

TA-2P,3P,2PC,3PC
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TA- LIST OF MATERIALS

DWG.
Rer.| * | °

DESCRIPTION ITEM| DET.

CODE No.

Rod, Anchor, Twin eye

Washer, Curved,4"sq x 1/2°,13/16 hole

2
1 Anchor, Log, 8" x 8'-0"
2

L L% LM
alafn|x

Washer, Curved, 4"sq x 1/2", 1-1/16"h

2-6"

8'-0"
3-0"

NN

PLAN VIEW

I NN

SUSRRRRINGs

N
N

1v,_

Note 1

See Chort Below

5'-0" Min
Note 3

NOQTES:

1. Moximum projection ofter prelooding is 8 inches. Projection
of onchor rods obove earth moy be increosed to o maximum
of 12 inches in cultivoted fields or other focations where
necessory to prevent burying of the rod eye.

2. If soil closs ot depth of anchor is worse thon that shown,
use another onchor.

3. For guy slope of 2H:3V, minimum depth sholl be 6'-0".

4 TA—4L units sholl hove galvonized rods ond nuts.
TA-4LC units sholl have copperpiated rods ond bronze nuts.

5. The woshers for the TA—4L units shaoll be golvonized.
The woshers for the TA—4LC units sholl be copperplated
or bronze.

LOG ANCHOR UNITS AND CAPACITIES

SOIL UCTIMATE
UNIT CLASS CAPACITY ANCHOR ROD SIZE
No. (MIN) (LB) (ORG. REF.1)
TA-4L,4.C 5¢ 32,000 3/4" dio. x 8'-0" long
ANCHORS

DOUBLE ROD LOG ANCHOR

1* lim, TA-5L,5LC,s.c.| 03/98
NO. REVISION DATE

TA-4L,4.C
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LIST OF MATERIALS
l@g‘ Qry. DESCRIPTION ITEM DET. CODE No.
1 1 | Anchor, Helix Section z
* 2 | 1 | Anchor, Ext. Shaft, 5 ft, 1 1/2" sq 2
3 1 | Adopter, Guy, Twin eye Z
* 4 TA- * EXT

Length, Qty. of Helicies
And Helix Dio. Vories

TA—-2H TO TA—4H

Note 2

. Appropriote onchor unit ond moximum holding power shall

be specified on pion and profile drowings.

inches.
of the shaft.
engineer.

in occordance with ASTM A153.

. Recommended moximum projection ofter preloading is 8
Projection may be increosed to ovoid overtorquing
Finot projection sholl be approved by the

. The entire onchor assembly sholi be hot dipped golvanized

6.* Anchor rod extension shaft beyond five feet is not o port
of the anchor assembly unit. The extension shaft beyond
five feet is included in UNIT TA~*EXT where the "*"
represents the length of the extension shaft beyond
5 feet. For example, on instollation requiring two 10 ft.
extension shofts would be indicoted by 2(TA-10EXT)

7.* Anchars shall be instolled in line with the guys.

. Contractor shall instoll screw onchors in accordonce with UNITS ANCHOR TYPE
manfocturer's recommendations. *TA—2H DOUBLE HELIX
. Engineer shall consult maonfocturer in selection of screw *TA—3H TRIPLE HELIX
onchor.
*TA—4H QUAD HELIX
ANCHORS
POWER SCREW ANCHOR
1,* te 6,7,it 2,4 03/9&
NO. = Rcwsulonms oae | * [TA-2H to 4HI
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TG- | LIST OF MATERIALS

22% AlB|C|D DESCRIPTION ITEM] DET. CODE No.

1 4 5 5 4 |Connector, 3 Bolt Guy Clamp, w/5/8” bolty U

2122 212 [aucClip 4z
3 [ft. | rt. [re. [rt. JGUY WIRE y

PLAN VIEW PLAN VIEW PLAN VIEW
£
i 1
! |
Lot
) =]
l.'.'
1
|
-<:J
o
VRIS
I6-18 16 - IC
SINGLE GUY TO ONE ROD OQUBLE GUY TO ONE ROD DOUBLE GUY TO TwWO RODS

I
| | [ ;
Ly Ly
TG - 1D
NOTES: TWO POLE TIE
1. Guying assemblies are to be coordinated with light duty guy
attachments TG-16.
2. The three bolt guy clamp is 6° long, he duty, and will
accommodate 5/ 187 16 179 galvanized steel Quy $trand. GUYING ASSEMBLIES
3. The_maximum size guy strand to be used with these assemblies
is 7/16%. WRAP
ALIGHT DUTY)
Reissued 03/98 [T REVSION Darg_] Aug-~ 1986 T6-I
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76 - 10 76 - 20 76 - 30 LIST OF MATERIALS
200C0 ib Max. 35,400 Ib Mgx. 0,000
RgF A[B|C|{D|{E|A[B|C|{D|E|A|B|C{D}E DESCRIPTION ITEM| DET. CODE No.
) gls]s)ua JayafjsS|5juala 5 “{Connector, 3 Bolt Guy Clamp, w/5/8bolts] u
212 21212 2 212 2 2 2 2 ‘JGuy Clip dz
311 11142 2 - - - - - JThimble Clevis 20,000 1b. 5/8 pin ci
4 | - -1-1- -~ 1 1 2 2 - AThimble Clevis 40,000 1b, 3/4 pin cl
5 -l -10- - - |- - - - 1 “fThimble Clevis 50,000 Ih. 7/8 pin cl
[ o | 10 -f-1-1-12 - Anchor Shackle 30,000 Ib. BNC bo
T -1 -1-1- 01~ «[1s] - . - 11 Anchor Shackie 50,000 1b. BNC | bo
8 frt ffe et dre, Bt Ife, e Jft ffe ffeL fodfe | ft § y
* Note 2

TG - 10B TG - 10C

T6 - 10A TG - 208B TG - 20C

TG - 20A TG - 308 TG - 30C
SINGLE GUY TO ONE ROD DOUBLE GUY TO ONE ROD DOUBLE GUY TO TWO RODS

1 1
| i
|
| |
1 I
1 |
I 1
J —7
TG-10D (or) 200 TG -I0E (or) 20E
NOTES: OVERHEAD GUY OVERHEAD GUY
1. Gu tng ssemues are to be coordinated with the gu 4,  The_maximum slze guy strand to be used wlth these as emlles
{ a1t ied m'tﬁéa'é‘t’lﬁetaﬁe"‘%?‘“?n““"t?.:z ?éé?‘"‘?ﬂ%s ttent Strond. > Tha ¥ ""ééegﬂee‘f&i% is "6 oo
are S, um
guvus)geassemnes are to be used aning Y duty. and will accumodate a m?ulmm size guy strand oavglls'
2. Ancnor shackles may be re ired to orientate the guv assemly 5. Assembly “C* is for normal guying. Do not use for
to the guy attachll!nt u¥ slopes are other than 1/1 add spread guylng.
an ancnor shackle ing the thimble clevis to a
bent plat
3. The caoacnt of a guy assembly is llmted by elther the
Sov f hesedy hergagrtna(r)f assembl mm clad
S u
gg llmted to 80% o} ratedybrea t"’lg strengln g?uthe GUYING ASSEMBLIES
?gv ?Ergrn\gumerst&%qtg\ Jimitation for TG-10D8E 1s 15.000 lbs:
r v .
s THREE BOLT CLAMP WITH THIMBLE CLEVIS
Reissued 03/98 _NO. REVISION DATE TG"O. 20. 30
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TG - 11 TG - 21i TG - 3I
000 Ib Max. 35,400 |b Max. 50,000 Ib Max. LIST OF MATERIALS
g’ég aAls|c|o|ej{alB|jc|o]|E|{Aa|lB|C]|D|E DESCRIPTION ITEM| DET. | CODE No.
tfe2]2al2f2]-1212]2]2 - [z 2 =-{Deadend, Factory Formed u
2/ -1-t-1-J1 0 -4-1-1-11 -4Splice, Factory Formed
31 -11 1 - 12 -1 1 1] - 2 Connector, 3 Bolt Guy Clomp, w/5/8bolts] u
g1 {1 1] z2]2]-1-71- - Thimble Clevis 20,000 Ib. 5/8 pin ci
s -1 -1 -1 -1-J11}J1]1]21]2 Thimble Clevis 40,000 1b. 3/4 pin ci
e | -{-1-1T-1T-1-1-1-1-1- Thimble Clevis 50.000 ib. 7/8 pin ci
71 Je] - -1 - -1 -12 -{anchor Shackle 30,000 Ib. bo
s -|-]-1-1-1T-¢ 1e] - ~<JAnchor Shackle 50,000 lb. bo
o [fe.fft. [re ] fedft [Fedft [ e fft. ] ft. GUY WIRE y

PLAN VIEW

,g__,
TR
TG - 11 A TG - 1IB TG - {IC
TG -21A TG - 21B TG - 21C
TG -3l A TG - 31IB T6~-3)|C
SINGLE GUY TO ONE ROD DOUBLE GUY TO ONE ROD DOUBLE GUY TO TWO RODS

(= Y =
i P ;@ i I PLAN VIEW L
| | I
3y |

! 2 =5 | : | e@(z} |
b TG- 11D OR) T6 - 21D | Il[ | TG - 1IE OR) TG-2IE I I
Leamd OVERHEAD GUY Loemy Seend OVERHEAD GUY L)
NOTES: 4. ryoe “C” Guy Assembly is for normal guying. Do not use
1. Guying assemblies are to be coordlnated ulth the gi or spread guying.

attachments. For example, if medium du g attac nts

are specified on the structure drawlngs. en medium duty

Quying assemblies are to be used.
2. Anchor shackles may be re?ulred to orientate the guy assenbly

(0 10 00 LLZKITERL) corodeli T inbIe CIOVE o2

Bt le connect1ng 15 o GUYING ASSEMBLIES
5 Jecmeiiy o sy s Lnliet v guter T

stre S E]

et e 2,5 5 08 TR % FACTORY FORMED WITH THIMBLE CLEVIS

Reissued 03/98 [ e REVISION GATE TG-11, 21, 31




TG - 12 TG - 22 TG - 32
20.000 Ib Max. 5400 1b Max. | 50,000 Ib Max.

RS2 |8 |clolelalsjc|ole|ajs]cio]E DESCRIPTION TEM [ DET | CODE No.
| 1 21 -1 -12 1] 217- - 1 2 Deadend, Automatic, short bail u
2 - 41 -1 -1-1- 1t -1 - 1 - Degdend, Automgtic, long bgil u
3 ] - -1 -1 -1 - 1- - - - Deaden u ti¢, Clevis Type u
4 -1 - -1 21 -1- -1 -12 - - - Deadend, Factory Formed u
5 -] - -1 -11]- -] -1 - 1 - - Splice, Factory Formed
61 -11 1] -12]- 1y 114- 2 1 1 Connector, 3 Bolt Guy Clamp, w/5/8bolty u
7 - 11 1{ 212 ¢- -1 -1 - - g - - oo Thimble Clevis 20,000 1b. 5/8 pin ci
8 -1 - -1 -1 -1- 111]2 2 K - - Thimble Clevis 40,000 lb. 3/4 pin cl
9 -1 - -1 -1 -1- -1 -1- - -1 1 Thimble Clevis 50,000 Ib. 7/8 pin cl
0] 1 | v jel] - - -1 -] - 2 - - Anchor Shackle 30,000 ib. BNC | bo
Il -1- - -1 - L) sl 1] - - 1 Anchor Shackle 50,000 1b. BNC | bo
12 ] ft. fft. ] ftf ft gfe feofref fo gftj re. ft. ] ft, GUY WIRE ¥
¢ Note 2

%
7
RSP
TG - 12B
TG - I12A T6 - 22B
TG - 22A 16 - 328

SINGLE GUY TO ONE ROD

DOUBLE GUY TO ONE ROD

T6 - 12C
T6 - 22C
TG - 32C

DOUBLE GUY TO TWO RODS

- PLAN VIE >
£ ¥ BLAN VIEW =)
. pl }
. i N
Pl 2 @@J | ] {
: ! 16- 120 (OR) TG - 22D - TG - I2E_(OR) TG - 22E I
Cazd OVERHEAD GUY Cend Liezd OVERHEAD GUY L)
MOTES: 4. Type "C” Guy Assembly is for normal guying. Do not use
1. Guylngmgssemlies are to be coordinated with the guy for spread quying.

attachments. For example, if medium duty guy attachments
are spedified on the structure drawings, then medium duty
guying assemblies are to be used.
2. Anchor shackles may be required to orientate the guy assembl
to thehguy atta?nment. l? guy slopes are other thar‘q 1/1 addy
gnen?nglg{efshack e when connecting the thimble clevis to a GUYING ASSEMBLIES
3. The capacily of a guy assembly is limited by either the
strength of the quy strand or the hardware. The strength AUTOMATIC WITH THIMBLE CLEVIS
limitation for TE-XZD&E is 15.000 lbs.: for T6-22D&E.
25,000 Ibs.
Reissued 03/98 | e Fvon TR T6-12,22,32
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F=~7
I
|

dons

SINGLE GUY
TG-14A

NOTES:

T6 - 14 LIST OF MATERIALS
pRlalsjc|o|E DESCRIPTION ITEM| DET | CODE No.
| ife. fee, Jee, Jee GUY WIRE. See Construction Spec "
2luls]s I Connector, 3 Bolt Guy Clam. S/8” Bolty u
312121212 Guy Clio dz
2 S S S ) Guy Thighle. Heavy Duty
S1-1-13114- Aochor Shackle. 30,000 Ibs. bo | WOTE 1

/-} ,..}
7
|
g
| e,
' [®
e — =

TG-148

1. Use an anchor shackle to attach the guy thimble

to a pole eye plate.

2. Assembly 'l'gls for normal guying. Do not use for

spread guying.

el

TG-14C

OVERHEAD GUY
TG-140

GUYING

ASSEMBLIES

GUY THIMBLE

Reissued 03/98 .

REVISION

DATE

TG-13

T4




15,000 Ib.

6 - 15 LIST OF MATERIALS

el alBlc]olE DESCRIPTION ITEM| OET. CODE No.
. 1 - | = 1 1 — Plote, Guying, light duty, 5/8" x 3" fv
2 - = - - 2 Tee, Deadend & Guying fv
31 -1l -12121]4 Grid Gain, 4"x4", 15/16" hole bl
4 | - | -12 1 2 3/4" Bolt, Machine, by req'd length c
5 1 1] - 1| - 3/4" Boit, Shoulder Eye, by req'd igth [ o
6 1 2| 2 1| - Washer, Curved, 4"sq.x1/4",13/16"hole | d
7 1 1 1 1 1 3/4" Clomp, Groundwire + 1 nut dp
8 | -~ 1 -1 -] - 3/4" Nut Eye ag
9 1 - | 2 2 2 3/4" Locknut, MF Type ek
10 | ~ — 1 — — Connector, Compression p

15,000 Ib.

NOTES

The indicoted !oads ore design maximum,

For guy slopes more than 1V to 1H the maximum
verticol capocity should not exceed 15,000 Ibs.

Do not use TG-158 for conductor double deadends.

The lower work points (@) ore for locotions where two
guy ottochments ore required.

When there is no pole groundwire or when the pole
groundwire is stood off from the pole, items 7 & 10
are not required.

Dimensions of the guying ottachments sholl occomodote
light duty guying ossemblies.

&Nol

—_—

—b
12,000 1b.

——

15,000 1b.

21,000 Ib.

item 10, compression connector, moy not be necessory depending
on the locotion of the pole ground shown on the structure

drawings.

For poles other thon Douglos Fir or SYP, the copocity should be

deroted.

21,000 Ib,

21,000 Ib.

GUY ATTACHMENTS

LIGHT DUTY GUY PLATE

1, * [Dwg Ref 1,2;note 8{035/98

NO. REVISION DATE

TG—-15
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6-16 LIST OF MATERIALS
hclaec| o | € DESCRIPTION ITEM| DET. CODE No.
1 2 2| 2 Guy plote, Strain, 4" x 8" 14 go bk
2 8 8 8 8 d Noils, golvonized -
3 2 2 2 Hook, Guy bj
4 121212 1/2" x 4" Screw, Lag i
5 | - 112 3/4" Bolt, Shoulder Eye, by req'd o
6 | - 1 2 Wosher, Curved, 4"sq x1/4",13/16"hole | d
7 -11]12 3/4"Locknut, MF Type ek
8 | - 1 2 3/4" Clomp, Groundwire + 1 nut ek
9 2 2 ]2 Connector, Compression p
=T
) 1
b
] I !
i [
1 1
14,000 Ib. 14.0315.
|
14000 b. ! - @
p——
14,000 Ib.
Note 3
19,800 Ib.
NOTES:
1. The indicoted loods ore design moximum.
2. The copocity for the wrop quy is for Douglos Fir ond
SYP. For western red cedor derote the copocity.
3. The lower work paint (®) on TG-16D is for lorge
ongle deodend structures where two TG-16D ore
required.
4. When instolling, the wrop should be ploced below the
heod of the log screw.
5. Where there is no pole groundwire or the pole GUY ATTACHMENTS
groundwire is stood off from the pole, item 8 is
not required. LlGHT DUTY WRAPPED
1, * llitem Q}_ng
NO. REVISION DATE TG-16
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T6-17 LIST OF MATERIALS
| A8 |ciolE DESCRIPTION ITEM| OET. CODE No.
1| - |2 |t 11— Plate, Pole Eye, light duty _ v
2 — -] - - 2 Plote, Pole Eye, Double, light duty fv
31l -1l2}1211]2 3/4" Bolt. Machine, by req'd iength c
4 1 - 2] -1]- Wosher, Curved,4"sq x1/4°,13/16" hole | d
5 1 1 1 1 1 3/4" Clomp, Groundwire + 1 nut dp
6 1 2 2 2 2 3/4" Lock MF Type ek
71 -1- 1 i Connector, Compression P
8 111 -1 -111]-= 3/4" Bolt, Shoulder Eye, by req'd i.
9 - 1 - | - | - 3/4" Nut, Eye 00
0| -]1-]1-1-12 Anchor, shockle, 30,000 Ibs. bo
L]
N 2277 0
| | I ]
3
\ \ .
-0 ob — 9 mﬂ{}-—
q, 5 12,000 Ib. 12,000 Ib.
i I | i \ -
i |
H I\ i I M
1 1 | ! d I
| i H | ! Gy ! ' M
! Ik 1 I (2) H I}
oo T ® ! I T
! h g J: ' ! 20,000 Ib.
eeth ‘L_‘:_sl S Note 3

E

4"or 5"

e
14,000 Ib.

20,000 Ib.
D :

Note 3

NOTES;

1. The indicoted loads ore design moximum. s 7.

2. For guy slopes more thon 1V to 1H, the moximum
verticol copocity should nat exceed 15,000 Ibs.

3. The lower work points (@) ore for locotions where two
guy ottochments aore required.

4, When there is no pole groundwire or the groundwire is
stood off from the pole,items S ond 7 ore not required.

O
N

[]
[o]

20,000 Ib.

Do not deodend conductors to TG—~17A or 17B.

* 5. Dimensions of the single eye guying ottochments sholl
accommodote light duty guying ossemblies.

6. Item 7, compression connector, may not be

GUY ATTACHMENTS

necessory depending on the pole locotion of the pole
groundwire shown on the structure drawings.

LIGHT DUTY POLE EYE PLATES

1, * 1178.0.€ ngigj_.l‘

NO. REVISION DATE

TG-17
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pm———————

NQTES:

1. The moximum vertical lood of the swing angle
The ollowable verticol load

bracket is 2,500 Ibs.
is 1250 Ibs.

2. For, other requirements, see RUS Specificatian DT—4.

16-18 LIST OF MATERIALS
rs| 18 [18a 188 |18C DESCRIPTION ITEM| OET. CODE No.
1 1 1 1 1_| Brocket, Swinging Angle, 3/4" bor cr
2 - | 2 — | Guy Plate, Strain, 4" x 8" x 14 Ga. bk
3 - 8 — | 8d Nails, qaivanized -
4 — — 2 — | Hook, Guy bl
S | -1 -12 ] -11/2" x 4" Screw, Lag j
6 | - 1 | = | - |Piate, Guying, light duty, 5/8" x 3" fv
7 — - | - 1 | Plate, Pole Eye fv
8 2 - - | Grid Gaoin, 4" x 4", 15/16" hole bl
9 | - 1 - 1 | 3/4" Bolt, Machine, by req'd length c
10| 2 2 ]| 2] 2 {3/4" Bolt, Clevis, by req'd length ef
11 ] 4] 4| 4 | 4 |Wosher, Curved, 4"sq x1/4",13/16"hole | d
12 ] 2 212 2 {3/4" Clomp, Groundwire + 1 nut dp
13/ 21 3] 21 313/4 Locknut, MF_Type ek
14 { 2 21 2 2 | wosher, Spring, 13/16" h. ow
o)
R
)

1|_0u

®

*4"r 5" 1~

BRACKET AND GUY ATTACHMENTS

LIGHT DUTY, ONE FOOT BRACKET

itms6,7,11,note 1

03/9

NO.

REVISION DATE

TG-18
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TG - 24
(554:80 102 ) LIST OF MATERIALS
ggg aAlslc|oleE DESCRIPTION TEM{ OET CODE No.
1 y 5 5 ] 2 Connector,3 Bolt Guy Clamp.wS/8” bolt u
2 |2 21 21212} cuyclip 4z
3|1 1 1 2 2 Guy Link, Type 1 T6-92
4 |- - | - | - 11 | Anchor Shackle, 50,000 Ibs. bo
5 jft.] ft] fr.] fr.] ft.] Guy wiRE y
6

T16-24A T1G6-248 T6-24C
SINGLE GUY TO ONE ROD DOUBLE GUY TO ONE ROD DOUBLE GUY TO TwO RODS
-0 = r-0" 6"
VAR m W ] /‘\\
| = D m—— m— e O et D
A F ~—/
f.‘;‘w 6" 3 r-0" £
] |
[ I\ |
| o O —=e D) 3 b { {
]
v b
Gy TG-24D L)
OVERHEAD GUY _ TG6-24E
OVERHEAD GUY
NOTES:
1. Guying assemblies are to be coordinated with the quy attach- 5. An anchor shackle may be required to attach the Link
mentsg For example, if medium duty gu‘ attachment syar Assembly to the Deadend and Guying Pole Eye Plate, T6-27E.
specified on the structure drawings. then medium duty guying
assemblies are to be used. &6 Assembly "C“ is for normal guying. Do not use for
2. Anchor shackles may be required for or1entat1n8 the gug spread quy1nd.
assembly to the quy attachments for Assembly
3. The_maximum slze quy strand to be used with these assemblies
is 7/16" E.H.S galvanlzed steel or 20 M aluminum cla
steel strand; The three bolt gu{ clamp is 6" long, vg
duty, and wiil accommodate a minimum size guy strand of /16" .
4, The capacity of a guy assembly Is Ilimited by either the GUYING ASSEMBLIES
strength of the guy strand or hardware Wh en alumnun clad
guy strand is used, the capacity of the gu l
should be limited t 801 of the rated breal 1n? strength GUY LINK
of the &EUY strand. The strength limitation the
TG-24DRE 1s 25,000 (MEDIUM DUTY])
Reissued 03/98 TG-24
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TG - 25 LIST OF MATERIALS

BRGla B |c |D|E DESCRIPTION ITEM| DET | CODE No.
] 1 2 - | Tee, Deadend, medium duty fv

2 - - | 2 ]Tee, Deadend & Guying, medium duty fv

3 2 2 4 Y 6rid 6ain, 4" x 4", 15/16* hole bl

4 2 2 2 | 7/8" Bolt, Mochine, by req’d length ¢

5 2 - - | washer, Curved, 4" sq. x 1/4%, 15/16" hole| d

6 1 1 1 | 7/8" Clanp, Groundwire + 1 nut dp

7 2 2 2 | 778" Locknut, MF Type ek

8 1 1 - | Connector, Compression 2}

NOTES:
1. The indicated loads are desion maximum.

2. For qu¥ slopes more than 1V_to 1H the maximum vertical
capacity should not exceed 25.000 lbs.

3. The lower work points (@) are for locations where two
guy attachments are required.

4. When tnsre 1s no pole qroundulrg gr the groundwire is
stooc off from the pole, ttems 8 are not reouired.

S. Dimensions of the guying attachments shall accommodate
medium duty guying assemblies.

35,400 Ib.

T6 -25C

P
1
25,000, |,

JG - 25E

6. Item 8, compression connect?r.
deoendln? on the location of t
on the structure drawings.

may not be necessary
he pole ground shown

35,4000b.

GUY ATTACHMENTS

MEOIUM DUTY GUYING TEES

Reissued 03/98 {wo REVISION DATE

Aug.., 1986

T6-25
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25,000 fb.

1. The indicoted loods ore design moximum.

2. For guy slopes more thon 1V to 1H the moximun
verticol copocity shuld not exceed 25,000 Ibs.

3. The lower work points (®) ore for lacotions where
two guy aottochments ore required.

4. A groundwire clomp is included with item 1, pole

bond ossembiy.

6-25 LIST OF MATERIALS
g‘g& aAlsf[clolE DESCRIPTION iTem| DET. CODE Na.
1 1 1] 2 Bond, 4Way Pole, ass'y w/7/8 thru rod| fv
. ] 2 1 2 2 Links, Connecting du
. 3 1 2 Links, Connecting du
. i ©
Nk @
! ! 1w
1 I ] 1H
i i 35,400 Ib.
:k_x:li:
JG=26C
D
25,0001b.
o
L\t
: ! v
i l ] H i
! ! 35,400 b, ! |
[} ] 3 1
: ) l : Note : ) 1
Lol 35,400 Ib. S.xI? 35,400 1b.
IG=26D JG—-26E
GUY ATTACHMENTS
MEDIUM DUTY POLE BANDS
1, * Tltems 2,3 05 /9
NO. REVISION DATE TG-26
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16 -27 LIST OF MATERIALS
DRG.
Rer| A | B C|DJE DESCRIPTION ITEM| DET CODE No.
I 1 2 - _|Plate, Pole Eye, medium cuty fv
2 - | - 12 [rlote, Pole Eye, Double, medium duty | fv
3 2 2 2 |7/8” Bolt, Machine, by reqa‘d length 4
4 2 - - | Waosher, Curved, 4” s@, x 1/4% 15/16" hole] @
S 1 1 1 [7/8" Clamp, Groundwire + 1 nut dp
[ 2 2 2 {7/8" Locknut, MF Type ek
7 1 1 - | Connector, Compression P

16-270

NOIES:
The indicated loads are design maximum.

2. For g.l{ slopes more than 1v to 1H the maximum vertical
capacity should not exceed 25,000 Ibs.

3. The lower work points (@) are for locations where two gQuy
attachments are required.

4, When there is no pole groun(Mre or the grounmlre is stood
off from the pole, items 5 & 7 are not required.

5. Dimensions of the guying attacm:ents shall accommodate

medium duty guying assemblje:
6. Item 7, compression connector may not be necessary depending

on the location of the pole ground shown on the structure
drawings.

)
W I
35,400b.  35,4001b. 09 | |

I6-27C

™
25,000 Ib™*— | )

v

4

35,400 Ib.

| B,

L

16 -27€

GUY ATTACHMENTS

MEDIUM DUTY POLE EYE PLATES

Reissued 03/98 [ wo REVISION DATE

Aug., 1986 T6-27
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T6-28 LIST OF MATERIALS

sy alBlc DESCRIPTION iTem| oeT. CODE No.
1 1 1 1 1 | Brocket, Swinging Angle, Assembly fu
2 ~ 1 - — | Tee, Deadend, medium duty fv
3 ~ — — 1 | Plote, Pole Eye, medium duty fv
4 — 1 1 | - |Bond, 4Woy Pole, Ass'y w/7/8 thru rod fv
*15 ] -] - 1 — |} Links, Connecting du
6 ~ 2 = — | Grid Grain, 4" x 4", 15/16" hole bi
712 ] 2] 2] 2 17/8" Bolt, Mochine, by req'd length c
8 2 - 2 — | Washer, Curved, 4"sq x1/4",15/16"hole | d
9 |1 1 1 1 | 7/8" Clomp, Groundwire + 1 nut dp
0] 2221 2 ]7/8 Locknut, MF Type ek

Notes:
1. The 1-1/4" diometer haole sholl be reamed on both
sides ta be suitoble for self—iocking ball hoaok.

.2
per ASTM A153.
« 3

Detoils of hordwore ore typicol. Supplier shall test
the swinging ongle bracket ond obtoin RUS acceptonce.
Bracket assembly shall be tested to ¢ minimum

vertical load of 10,000 Ibs. ond oblique lood

of 14,000 Ibs.

* 4, The ollowable vertical lood is 2500 Ibs.

Angle bracket ossembily shali be hot dip galvanized

r————————

12°

BRACKET AND GUY ATTACHMENT

MEDIUM DUTY, 1'-0" BRACKET

1,* Note2,3.4,item 5 p03/98
NG. REVISION DATE 1G—-28
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Note 1 —\

TG-29C
TG-29F

2'-6"

*3"x 3"x 1/4"
Angle

Notes:

1. The 1-1/4" diometer hole sholl be reomed on both
sides suitable for self—locking boll hook.

2. Angle brocket ossembly sholl be hot dip golvonized

per ASTM A153.

3. Supplier_sholl test the swinging ongle brocket ond
obP Brocket ossembly sholl be

oin RUS occeptonce.

tested to o minimum ultimote verticol lood of 10,000 lbs

ond oblique lood of 14,000 lbs.

4. The ollowoble verticol lood is 2500 lbs.

16-29 LIST OF MATERIALS |
%’g’?- ?J' BE' f_ DESCRIPTION \TEM| DET. cooel No.
1 1] -1 1 Bracket, Swinging Angle, bolted ottach. !
2 — 1 - Bracket, Swinging Angle, bond attach. fu
3 1 - 1 7/8" Mounting Hardware fu
4 1 - - Tee, Deadend, medium duty fv
S - — 1 Plote, Pole Eye, medium duty fv
6 -1 2]~ Band, 4Way Pole, oss'y w/7/8 thru rod fu
7 - 1 - Links, Connecting, du
8 3| - 1 Grid Grain, 4" x 4", 15/16" hole bi
9 3] -13 Wosher, Curved, 4"sq x1/4",15/16"hole | d
10| 2 -1 2 7/8" Clomp, Groundwire + 1 nut dp
"nla3 -13 7/8" Locknut, MF Type ek
1 2 - 2 7/8" Locknut, MF Type ek
2'-0 TG-29A ) 2-0"
3'-6 TG=290 8 3-6"
€227 é § /- Note 1 § %"
il 1
X ) el e ol o
} 1]
|-/ [e) ©
D . .
o © N
] 1l 1
| @ -~ -
‘ hD @ ¥an o
A" "4 N

BRACKET AND GUY ATTACHMENT

MEDIUM DUTY, 2'-0" & 3'-6" BRACKET

1,*

Min. Size, notes2.3.4

NO.

REVISION

03/98
DATE

TG-29
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6-35 LIST OF MATERIALS
el alelc|ole DESCRIPTION ITem| DET. CODE No.
1 1 - Tee, Deadend, heavy duty fv
2 1 - Tee, Droopy Deadend , heovy duty fv
3 - 2 Tee, Deadend & Guying, heavy duty fv
4 4 | 4 Grid Gain, 4" x 6", 1=1/16 hole bl
S 212 1" Bolt, Machine, by req'd length c
6 -] - Washer, Curved, 4"sq x3/8"1-1/16"h. | d
7 1 1 1" Clomp, Groundwire + 1 nut dp
8 2 2 1" Locknut, MF Type ek
9 1 - Cannector, Compression p
« |10 1 [ 1/2" Bolt, Machine, by req'd length c
. [K] 2| 2 Wosher, Round, 1-3/8" d
* 112 1 1 1/2" Locknut, MF_Type ek
»
/Note 2
/ ® A———1®
136,000 Ib
! Y 36,000 Ib | P
36,000 b. | |
24 o
N A >
AN
AN / \\
N 50,900 Ib. 50,900 Ib.
Note 3 50,900 Ib.

Notes:

The indicated loads ore design maximum.

. The bolt heads shall be located on the guy side

for TG—35D.

. For qguy slopes more than 1V to 1H the maximun
vertical copacity should not exceed 36,000 Ibs.

. The lower wark points (@) are for locations where

two guy ottachments ore required.

5.

should be deroted.

For poles other thon Douglios Fir or SYP, the copocity

GUY ATTACHMENTS

HEAVY DUTY GUYING TEES

1.

IAdd #10,11,12.noted

03/98

NQ.

REWVISION

DATE

TG—-35
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36,000 Ib.

Notes:

1. The indicoted loads are design maximum,

2. For guy slopes mare than 1V to 1H the maximun
vertical capacity should nat exceed 36,000 Ibs.

3. The lower work paints (@) ore for lacations where

16-36 LIST OF MATERIALS
| a|B8fc]|o DESCRIPTION iTem| OET. CODE No.
1 1] 2 Bond,4Way Pole,ass'y w/1-1/4 thru rod fv
2 2] 4 Links, Connecting, 2:3/8x3, w/1-1/16h| du
-1 36,000 tb.
-— ! —®
, 36,000 Ib. o
i 4
R S
H i
E ®
i | | 50,900 Ib.
) 1)
] ]
L_,«:_J;JI Note 3 \JH
50,900 Ib. et 50,900 Ib.
*5. Engineer shall check capacity of pole.
*6. Minimum pole diometer sholl be 12",
«7. Antisplit boit shall be added if required by the engineer.

two guy attachments are required.

4. A groundwire clomp is included with item 1, pole

bond ossembly.

GUY ATTACHMENTS

HEAVY DUTY POLE BANDS

1.*

Add notes 56.7103/98

NO.

REVISION

DATE

TG-36
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LIST OF MATERIALS

16-37
%gg AlB]C|[DIE DESCRIPTION ITEM| OET. COOE No.

1
2
3
4
5
6
7

GUY ATTACHMENTS

s P 16-37
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6-45 LIST OF MATERIALS
WG alefcir DESCRIPTION iTem| DET. CODE No.
' 1 1 - | - [|Plate, quying, 5/8" x 3" fy
A 212121818 ]Grd Goin, 4" x 47, ol
A 312 -1]-1~ |Support, Double Bolt OHGW, 5/8" d. ed
N 4 | 21 2] 2| 2 | ™himble Clevis 20,000 Ib. ci
S | 21 2] 2] 2 ]Connect..3 Bolt Guy Clomp,w/5/8 boits| u
6 2 2 2 2 | Guy Clip dz
’ 7 ] 1 1] 4] 4 |3/4" Bolt Machine, by req'd length c
8| 2 (2] 2] 2 |3/4° Bolt, Shoulder Eye, by req'd igth.| o
SECTION AA 9 1 11 v ] 1] - |5/8 Bolt, Mochine, by req'd length c
10| 3 | 3] 2 1 2 |wosher, Curved,4”sq.x1/4",13/16 hole d
"2t 212 - |Comp Messenger
12| 21 2| 4] 4 ]3/4" Clomp, Groundwire + 1 nut dp
131 3 1 1 ~ | 5/8" Clomp, Groundwire + 1 nut dp
14| 3] 3] 6 | 6 13/4" Locknut, MF Type ek
151 5 1 1 - [5/8" Locknut, MF Type ek
16 | - — 4 4 | Plote, Deadend & Guying, Light Duty fv
17 ] ft. ] ft. | ft. | ft. | GUY WIRE, see construction spec. y
o~ D o Ty
I'4 N , \‘
(- peEd 40
5‘/ 3 N/ :f
i TD-9F
1 PLAN VIEW [ T
[ ' | o
= r=+-1 | N
\ 13 Pl "
r=--1 b —
[} [} ]
Q . — 1D
T oo b
—~——— | 15 - : ) : \ .9
S O { L
i __of
]
! 1
AN
1,000b
==2| —o
} L
OIS wom
1
®® Lo \ Note 2
r
|
i
1
r-tos
1 1
S~ B
oyt TG-45C As Shown o
P TG~45F %o Pole F I
[ I ™~
g
R
1
TG—45C (or) TG—-45F Note 3
NOTES: DEADEND

1. The indicoted loads are design moximum.

) on TG-458 is for OHGW deodend
and guy ottachments when required. Cannect the
groundwire clomps of the guy ottochments to the pale

2. The lower work point (

groundwire.

3. Engineer should determine if odditionol guy ottochments
ore required for tangent deodend structures.

POLE TIE ASSEMBLIES

ANGLE, GUYING, & DEADEND POLE TIES

(LIGHT DUTY, GUY PLATE)

1,°

Dwg. ref 1 03/98

NO.

REVISION DATE

TG—45
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LIST OF MATERIALS

16-46
%gg A B [ F DESCRIPTION ITEM| DET. CODE No.

1 4 | 4| 4 4 | Guy Plgte, Strain, 4"x8"x14" Go. bk

2 16 | 16 | 16 | 16 | 8d Nails, golvanized =

* 3] 4] 4] 4] a4 [Hook, Guy bj
4 14| 4] 4] 4 ]1/2°x4” Screw, Lag j

5 | 2 — | = | ~ ]Support, Double Bolt OHGW, 5/8" d. ed

6 | 4] 4| a4 | 4 |Connector, 3 Bolt Guy Clomp,w/5/8"bolts u

71212121 2 [GuyClip dz

8 -] -] 4 | 4 |3/4" Bolt, Shouider Eye,by req'd . [}

‘ 9 | 1+ [ 1+ 1] ~]5/8" Bolt., Machine, by req'd length c
0] =1 -1 4 | 4 |wosher,Curved,4”sq.x1/4", 13/16"hole d

.SEQILQN_AA 1] 2] 2] 21 - ]Clomp, Messenger

12| - | -1 4| 4 |3/4 Clomp, Groundwire + 1 nut dp

131 3 1 1 — | 5/8" Clomp, Groundwire + 1 nut dp

14| -] -] 4 | 4 13/4" Locknut, MF_Type ek

1515 | 1 1 ~ |5/8" Locknut, MF Type ek

16 | ft. | ft. |t | frr. | GUY WIRE, see construction spec y

s |17 ] 4 4 4 4 | Connector, Compression p

(e) TD-9F 6"1'-0"

3" 1 ' on

o I

—4 r

|
|~ TG—46C As Shown

k«<>|

TG-46F w/o Pole

—46F

DEADEND

NOTES:

1. The indicoted loods ore design moximum.

2. The lower work point (@) is for OHGW deadend ond guy
attochments when required.

3. The lower work point (@) is for guy attachments.

POLE TIE ASSEMBLIES

ANGLE, GUYING & DEADEND POLE TIES

(LIGHT DUTY WRAPPED)

1.* item17added,dim 03/98

NO. REVISION DATE

TG—-46
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T6-47 LIST OF MATERIALS
el alslc|rF DESCRIPTION iTEm| DET. CODE No.
1 3 1 - — | Plate, Pole Eye, light duty fv
2 2 2 2 2 | Thimble, Clevis 20,000ib. cl
’ 3 2 -1 4 4 ]| Anchor Shackie 30,000ib. bo
4 | 21 2| 21 4 |Connector, 3 Bolt Guy Clomp,w/5/8"bolts u
] 5| 2 2 | 2 | 2 |Guy Clip dz
1 6 | 2| 1 | 4 | 4 [3/4 Bolt, Machine, by req'd iength c
%" 7 [ 21 2] 2 | 2 [3/¢ Boit, Double Arm Eye, by r.. dy
8 |1 1 1 | - |5/8" Bolt, Machine, by req'd length c
‘ 9 | 2] 4] 4 | 4 |wosher,Curved,4"sq.x1/4", 13/16 hole d
0] 2 2 |2 — | Clamp, Messenger
SEQJ]QN_AA 1l 2 21 2 2 |3/4” Clomp, Groundwire + 1 nut d
12 [ 1 1 1 —~ |5/8" Clamp, Groundwire + 1 nut dp
13/ 6 | 5] 8] 8 [|3/4" Locknut, MF Type ek
14] 1 [ 1 | 1 [ - |5/8 Locknut, MF Type ek
. 15| - - | & 4 |Plote, Pole Eye, Double fv
16 ] ft. | ft. | ft. | ft. | GUY WIRE, see construction spec y
=
= ! T

PLAN VIEW
T
*1'-8"
Jor
i ®
1 i
o
20,000 LB.
| 5l
i ol
Ay h
[} [}

TG-47C As Shown
TG-47F W/0 Pole

DEADEND

1. The indicoted loods are designoted moximums (ultimates).

2. The lower work point (8) on TG—47B is for OHGW
deodend ond guy ottochments when required. Connect

the groundwire clomps of the guy ottochments to the

POLE TIE ASSEMBLIES

pole groundwire.

Engineer should determine if odditionol guy ottachments
ore required for tongent deodend structures.

ANGLE, GUYING & DEADEND POLE TEES

(UGHT DUTY POLE EYE PLATES)

1,*
NO.

otel. 1G-47A dim | 03798

REVISION DATE

TG—-47
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TG- 54 LIST OF MATERIALS
),E- g’ég- AlslclEF DESCRIPTION ITEM| DET. | cODE No.

HRY | 3 1 4 4 | Tee, Deodend, medium duty fv
{ 1) 2 12 2 Grid Gain, 4" x 4*, 15/16" hole bi

3 2 2 2 2 | Guy Link, Type 1
4 12 |- 1- - | Anchor Shackle 30,000 1b, BNC | bo
$ |2 12 |2 2 ] Connector, 3 Bolt Guy Clamp, w/5/8bolts| u
SECTION AA 6 | 2 2 |2 2 ] Guy Clip dz
T2 1 3/4” Bolt, Machine, by rea'd length c
8 |2 2 2 2 |} 3/4" Bolt, Double Arm’g Eye, by r.l. dy
9 |1 1 1 - | 5/8" Bolt, Maochine, by rea’d length C
101 2 4 [ 4 | washer, Curved, 4" sq. x 1/4”, 13/16" hole| d

IR W 2 2 - ] Clomp, Messenger
1212 2 3/4 Clamp, Groundwire + 1 nut dp
1311 1 1 - | 5/8" Clamp, Groundwire + 1 nut dp
1416 5 3/4” Locknut, MF Type ek
1511 1 1 - | 5/8” Locknut, MF Type ek

6] - - 4 4 JGUY ATTACHMENT, MEDIUM Deadend & Guy'g) 1G-25E
17 | fr fu] ft ft] GUY WIRE, see construction spec. y
@)\ T0-9F
e
N VAR
N L /l ,
== ‘u*sﬁ |
PLAN VIEW

10"

—®
—®
Note 2
1
r
Y t )
| ="
' I '¥TG 54C As Shown °
o TG-54F %/o Pole ~
! I
|

TG-54C or TG 54F

NOTES: DEADEND

1. The indicated loads are design maximum.
2. The lower work point (@ on the TG-S48 is for OHGH deadend

and guy attachments. The pole groundwire is to be
oanecied to the grounawire clamps of the guy attschments. POLE TIE ASSEMBLIES
5. lhe engineer should determine if additional guy attachments
are reauired for tangent deadend structures. ANGLE,GUYING $ DEADEND POLE TIES

(Meonuu DUTY, GUY LINK & TEES)

Reissued 03/98 Aug., 1986 TG-54
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TG-55 LIST OF MATERIALS
)ﬁ ggg. AlB|cl|F DESCRIPTION ITEM| DET. | CODE No.
{1 \) 1t 13 J1 [- | - |Tee, Deadend, medium duty fv
' 2 |2 |2 Grid Galn, 4* x 4", 15/16" hole b
3 |2 2 2 2 | Thimble Clevis 20,000 Ib, ci
4 | 2 - - - | Anchor Shockle 30,000 1b. BNC bo
SECTION AA [] 2 2 2 2 ] Connector, 3 Bolt Guy Clomp, w/5/8bolts] u
6 |2 2 2 2 | Guy Clip dz
712 1 3/4" Bolt, Machine, by reg’d length C
8 {2 2 2 2 |3/4" Bolt, Double Arm’g Eye, by r.]. dy
g i1 1 1 - [ 5/8" Bolt, Machine, bv rea’d length C
10] 2 4 4 4 | Washer, Curved, 4” sq. x 1/4", 13/16* hole] d
11 2 2 2 - | Clamp, Messenger
2] 2 2 - | 374" Clamp, Groundwire + 1 nut dp
1311 1 1 - 15/8" Clamp, Groundwire + 1 nut dp
4 | 6 S 3/4" Locknut, MF Type ek
5 {1 1 - § 5/8" Locknut, MF Type ek )
6 | - - 4 | GUY ATTACHMENT, Deadend & Guy‘'g Tee T6-25€
171 ft.} fr. ] ft.] ft]GUY WIRE, see construction spec. y
@\ TD-9F ©\ o' V3 o ”
t--- e . “Dxef -~
~ o 3 1 ~N_7/
e} %ﬂﬂﬂ = -—
PLAN VIEW
L ooog\
t { : -\ Jipw
{ i %' )
| -— A 73 \
PN o
] it |
[ @)
-Z L—.’JI < |

26.000 Ib

3%

]
N T W N
| N—16-55¢ As Shown

I -
[}
| | 1 TG-550 %o Pole ©
I :
|
e ®
TG-55C or TG-55F
NOTES: DEADEND
1. The indicated loads are design maximum.
2. ZT,RS lowegt?grh"go%ntm(]:) on TG-SgB ig for (t)Hﬂ‘ll deadend
quy chment s n required. Connec e
gFgﬂgg:”g clamps of the guy attachments to the pole POLE TIE ASSEMBLIES
3. Engineer should determine if additional attachments
are required for tangent deadend structu?g‘s'. ANGLE' GUYlNG’e DEADEND POLE TIES
(MEDIUM DUTY GUYING TEES)
Reissued 03/98 [no REVISION DATE T6-55
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T6-56 LIST OF MATERIALS

DRE‘E- als|c|F DESCRIPTION ITEM| DET. CODE No.
1] 2] 2] 4] 4 |Bond,4 Woy, oss’'y w/7/8" thru rod fv

2 S 3 | 10 | 10 | Links, Connecting du

3 2 2 2 2 [Thimble, Cievis 20,000 ib. cl

4 4 2 2 2 |Anchor Shackle 30,000 Ib. bo

S — -1 4 4 |Anchor Shackle 50,000 Ib. bo

6] 21| 2| 2| 2 |Connector, 3 Bolt Guy Clomp,w/5/8 bolts u
71212121 2 JGuy Clip dz

8 [ 1 1 1 — }5/8" Bolt, Machine, by req'd length c

9 2 2 2 - |Clomp, Messenger

1010 1 1 1 — {5/8" Clamp, Groundwire + 1 nut dp
111 1 1 — [5/8" Locknut, MF Type ek

12 | ft. | ft. | ft. | ft. IGUY WIRE, see construction spec y

:

@
C
— ==
z
®

—————

1. The indicoted loods ore design moximum.

NOTES:

2. The lower work point ® on TG-56B is for deodend
ond guy ottochments when required. Connect the
pole groundwire to the groundwire clomps on the

pole bonds.

3. When ongled guying ottochments ore required below
the OHGW deodend for TG-56C or TG-S6F, the lower
pole bond ossembly sholl not be considered os port

of the deodend pole tie ossembly.

[2niintainid  hubaks |
_E]_
|V S ° QP |

A
11

DEADEND

26,000 Ib.

POLE TIE ASSEMBLIES

ANGLE, GUYING, & DEADEND POLE TES

(MEDIUM DUTY POLE BANDS)

T,

Dwg. Ref. 2

03/98

NO.

REVISION

DATE

TG—-56
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T6 - 57 LIST OF MATERIALS
DRG.
Rer|A [B|CI|F DESCRIPTION ITEM|] DOET CODE No.
? | 3 1 - - |Plate, Pole Eve. Medium duty fv
A 2 | 2 |21 21 2 Jihimle Clevis 20,000 b ci
! 3 2 - - | Anchor Shackle 30,000 1b BNC | bo
(‘T‘) 4 2 2 2 2 | Connectcr, 3 Bolt Guy Clamp, w5/8bolts] u
‘f 5 | 2 | 2 | 2 2 Jouy Clip a2
[ 2 1 3/4" Bolt, Machine, by req’d length C
‘ 712 12 17 1 7 [57v Bolt, Double Arm'g Eye, by r.l. | dy
8 1 1 1 - $c/8” Bolt, Machine, by reg’d length [
SECTION AA 9| 214yl 4 [washer, curved, 4”sq.x 1/4*,13/16"note| ¢
0] 2 2 2 - _JClamp, Messenger
1] 2 2 3/4” Clamp, Groundwire + 1 nut do
(12 1 1 11 11 ] - $°5/8" Clowp, Groundwire + 1 nut dp
13} 6 15 3/4" Locknut, MF Type ek
411 131 11 - _]5/8" Locknut, MF_Type ek
5] - - y u | Anchor Shackle 50,000 1b,7/8" pin BNC bo
16 - - 4 4 JGUY ATTACHMENT,MEDIUM Double Pole Eye -~ | 16-27E
17 it fr] ft] ft.JGUY WIRE, <ee construction spac. y

16 - ST A
ANGLE

2 b
ir

- i

0
y
@oe-" \
LS

—Z

- 57
GUYING
|

|
=t
| |
AN

L

TG-87C - TG -57F
DE ADEND

NOTES:

1. The indicated loads are design maximum.
2. The lower work point (@) on 1G-57B is for OHGW deadend

and guy attachments when required. Connect the

groundwire clamps of the guy attachments to the pole POLE TIE ASSEMBLIES
groundwire.
3. Engineer should determine if additjonal attachments
arglreumredufor tangent deadend svruﬁtu?gg. ANGLE' GUYlNG,e DEADEND POLE TIES

AMEDIUNM RUTY POLE EYE PLATES)

Reissued 03/98 | wo. REVISION DATE T6-57
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NOTES:

1. Type 2, Guy Link Assembly, is to be used when attaching
two down guy assemblies to one guy attachment for spread
guym% such as head or back guying of the OHGW on tanﬁent
s(t)agc ttxr?s where the OHGW is located directly above the
conductor.

2. Substitute one Type 2 Guy Link Assembly, TG-92, for two
thimble clevises or for two Type 1 link assemblies.

3. Leave roller free to turn during adjustment of quys.
Tighten nuts and locknuts after completion of adjustments.

4, Links are to be fabricated from ASTM-36 steel plate and
- hot dip galvanized per ASTM A-153 and A-123 reguirements.

S. Type 1, Guy Link Assembly, is for normal guying.
6. Ultimate strength of link is 36,000 1bs.

9"
172" 6" 172"

3/8° stes! plan7
" R—

172" 6"

12"

'c: 11/2 l’"‘l r- i —
o 4— i kS
[ 13/16° dia. ! —J
TYPE | _LINK || LINK ASSEMBLY
172" R 3/8" steel plate ﬂp Y
e
. |F -
(N K
-%klm' R.
15/16"° dia. (typ.) g GUY ROLLER _"3//'2', :7:
2 4
3 REQ'D. LIST OF MATERIALS
4 o PRE. | TYPE | TYPE DESCRIPTION ITEM | CODE No.
TYPE 2 LINK ; 1 - Tvpe 1 1ink
T6-92 3 1] 2 Roller
4 2 2 . /8" x %" o
s | 21 = |iocknut for 778" bolt. MF Tvoe
6
GUY LINK ASSEMBLIES
Reissued 03/98 REVISION DATE T6-92
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Locknut
%Washer Nut

Washer Head Bolt

Locknut
3 = Sq Nut
| @y —Flat Washer

Shoulder Eye Bolt

|

1

, Double Arming Plate
1

i8]
&
Locknut o)
Washer
Nut \;E
el

i

Washer Head Bolt

Locknut
33 Nutﬂ Pipe Spacer
|
| J \ B

47

A
I
H

Tv Machine Bolt

Eye Bolt
TD-8A TD-98B
Locknut :} ”H“ -
Washer Nut " @ i ﬁ
- |
[ % Double Arming Eye Bolt

Washer Head Bolt
. oqu Locknut
3 3 %',‘:‘“t .

: lat Washer

| - )

\—Clevis Bolt
& Mtg Hardware
(Machine Bolt, Nut

Square Flat
Washer

-Washer Head Boit

and Cotter Key) Washer Nut
—Locknut
Swinging Angle Bracket
TD-9D
TD-9C
DETAILS
MISCELLANEQUS
Sheet | of 2
Reissued 03/98 TD-9
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Machine Bolt
7\ i<k Messenger Clamp
-— ] T _ __ _ _pum—
| lXT Pole
]
A
:/ Guy Wire
—_:_“_—_—_—_—_:' _____
T 1 ] Nut
13/16” dia Groundwire Clamp
) . Nut
fiberglass rod Groundwire Locknut
("o —{ 4"} _
ﬂ 3/4" dia. -—/
3/8" dia. hole pole hole | __— —
— Pole
TD-9 TD-9F
A T Il T B
m | LT
'dé j‘p
y !
I/’ [
f R
I pa g | :\
7
Dimension “A’"= 2" Minimum
Dimension “B"=1/2"Minimum
Dimension “A"+ “B"= 4"+ 1"
TD-9G
DETAILS
MISCELLANEQOUS
Sheet 2 of 2
Reissued 03/98 TD-9
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Locknut

Nut

Spring Washer

Square Curved Washer

Locknut

Nut

Spring Washer

Square Curved Washer

PN Machine Bolt /N Machine Bolt
8 Syl
N/ N
| I % i
N i |y
\Square Flat Washer ‘_DJ\—X-Arm Reinforcing Plate
I<:>"] '<:>"\| |<‘:>" '<:>"1
( | { | ! I ] |
1 1 1
— |1 O|——= [[:: e s —_—— [ﬂ%:::::_
! | I
: | [ I ] | I
L) Loy L= L
TD-14A TD-14B
Locknut Locknut
Nut Nut
Spring Washer Spring Washer
Square Curved Washer Square Curved Washer
/o Machine Bolt D Machine Bolt
CiFT CirT
N/ i
=
~— Ribbed Tie Plate
KZ2>7 '<:>"1
I | 1
] 1 |
-_— —_—— [ Siegund
i : | [
L <
TD-14C TD-14D
DETAILS
SINGLE CROSSARM TO POLE
SCALE :
Reissued 03/98 [ wo. REVISIONS DATE TD-14
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,_:;/_ Square Flat Washer

T

[
'
4 I:

.
Tl

/7

.

N\
| Machine Bolt
A

\

1
]
1
|
|
{
)
)
)

Square Flat Washer
Spring Washer

T

X-Arm Reinforcing Plate
| S

) B
/

77\

7

Machine Bolt

N

X-Arm Reinforcing Plate

Spring Washer
Nut
Locknut
:<:)" 3 r::>"]
I L '
L-———-—zL m]][f::::: it s
i I . .
'\_A’:) L__A’:J
TD-15A TD-156B
Locknut
Nut
J Ribbed Tie Plate
T4
/N
(1]} Threaded Rod
\ 7/
> E E <
Ribbed Tie Plate
Spring Washer
Nut
Locknut
L
TD-15C TD-18D
DETAILS

DOUBLE CROSSARM TO POLE

SCALE:

SHEET i1of2

Reissued 03/98 | "no.

REVISION DATE

TD-15
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=

=

Locknut
Nut
1 . Ribbed Tie Plate

|

(

/

N\ ]

-/

\yn-.é/J_ Gain Plate

1

) — Threaded Rod

-

"_Ribbed Tie Plate
Spring Washer
Nut

Locknut

Locknut
Nut
Ribbed Tie Plate

| Threaded Rod

1|; M Grid Gain
l Ribbed Tie Plate
Spring Washer
Nut
Locknut
K> :<:'>"ﬁ

TD-15E TD-15F
DETAILS
DOUBLE CROSSARM TO POLE
SCALE. SHEET 2 of 2
Reissued 03/98 [ no. REVISION DATE TD-15
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Locknut
Washer Nut

LlrFy 1+
1=";\Washer Head Bolt

X-Arm Brace
Locknut —

Nut — . ) /—)(I-Arm

' 1
mShoulder Eye Bolt

TD-16A

Square Flat Washer

X-Arm
X-Arm Brace

Square Flat Washer

o —1

Machine Bolt

X-Arm
X-Arm Brace

Locknut Locknut
TD-16C 7D-16D
DETAILS
BRACE TO ARM CONNECTIONS
Reissued 03/98 TD-16
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Nut Nut
LOCknut LOCant
X-Arm Brace
Square
Curved
Washer
TD-17A
Grid Gain T<C
Machine Bolt r al Nut
achine Bo I
! Locknut Locknut
X-Arm Brace
Square
Curved
Washer
Inside Brace Outside Brace
TD-17C TD-17D
>
Grid Gains N
Machine Bolt—__ J}t-
TD-17F
DETAILS
BRACE TO POLE CONNECTIONS
SCALE : SHEET lof2
Reissued 03/98 [ no. REVISION DATE TD-17
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"°°kﬂﬂ{ Square Curved
Spring Washer 3 Washer

Grid Gain

| X-Arm Braces

ID-17G
(SINGLE OR DOUBLE BRACE)

MF Locknut Nut
Spring
Square Flat Washer Washer

77T (If Req'd)

| A F\\ EE /

kg i)

.
I:'_’>"‘

X-Arm Brace

Machine Bolt

—_—————— e i e e

MF Locknut —\ Nut
== Spring
- s Washer
: 'd)

X-Arm Braces (

X-Arm Brace

Machine Bolt

s ——

DETAILS

BRACE TO POLE CONNECTIONS

SHEET 20f 2

Reissued 03/98

TD-17
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Lid
GENERAL ARRANGEMENT

1/2" Washer Head Bolts As Required
A fa I” 5/8” Washer Head Bolts T .
' I
X-Arm Brace Qg !
q !
y
wal
< ég%ﬂ [::{:

B / :
L’ 7/8" x 5-1/2" Bent Bolt

Nut & MF Locknut
SECTION A-A SECTION B-B

TD-20A
‘As_%gw_d_‘
| b |

1/2” Washer Head Bolts

5/8” Washer Head Bolts
X-Arm Brace

: 1 i lo] & -
/7/8”x8” Bent =

Double End Bolt

w/Recessed Nut SECTION C-C SECTION D-D
and MF Locknuts TD-20B
Each side
(Threads of Bolt Excluded
from Shear Plane)
DETAILS

SPACER ASSEMBLY-CROSSARM BRACE

SCALE :

Reissued 03/98 [ ro. REVISION. DATE TD-20
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10’ - Q"
67, 2 - 0 2 - 6" L 2 - 6" . 2 - 0 6" 11/16°d
1 13/16"d 9/16"d 1" 13/16%d 916"d__ , g T i
11/16"d ) ||T ! N —
.. R ¢ N i
1
EXD v - o v - ] oz !
e
TP -3, 3A, 4, UA TYPE 20
D -3, 4,7, 8
10 - 0"
B2 = 0" oy 2 - §" —t 2’ - 6 -2 = O _’_s~ /16"
" - - - 13/16"d
. 1 13/167 | e VUoisnetd /16" l67d ¢
4 - - & H— - " 5 1/8"
| IR it i ] ‘lL
T .
. L 4 _ g I'% -~ 9~ $|, 3" ?
_L.* o I-—
TP - 1A, 2A, SA. 6A TYPE 21
™ -1,2,65 6
s - 1
10’ - 0
", 10 -0, ) - 07y 2" - 6" 2 - 6" 1’ - 0", 1 -0", 6"
9/167d T11/16%d © 9/16%d | 13/16"¢ 9/167d ! T 11/16%d l
o U ! —— — U 1V e
T | 1 N 17 1T "
t + + t - —+H— —|I————r¢——5 5/8
! I l_| L A 1l )
.3 f A 4 - 9" . 3" 1
e o TYPE 22
TS -1, 1X, 1B, 1BX, 1C, 1L, 1LX, 2, 2%, 9
TSD - 1, 1X, 2. 2X
TSSD - 1. 1X. 2. 2
10° - 6"
6 3 - g & - g N 9/16d
9/16%¢ T 1v16"d v 15/16%d 13/16"d | S ‘
] I——N
L K
—+ ,’/ - - 'li ‘ 738"
' |
3] 3 - g 6 - 3 _J3'f
Ts - 115 TYPE 23
10° - [
Bt 3 - 6" R 9__/16id
9/16"d ! 16"d T 15716d 11/16"d
- e
Y ‘l, —4 - - |- 9 3/8"
I gl
y ™
3| A 3 - 9 s - g L !
T‘ T 3
TS - 115A.B
TYPE 24
ENLARGED END VIEWS NOTES:
3-5/8" Tolerances: 1. Drill all holes on centerlines.
I l Length + /4 2. "d" denotes hole diameter.
—~—TT— Cross section + /8 3. Holes shall be drilled before treating.
h
h
]
" .
[ —— o= ®
] -
" Q TRANSMISSION CROSSARMS
i
|
I TEN FOOT TO TEN FOOT-SIX INCHES
Reissued 03/98 Aug., 1986 TCD-10
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11'-0"

6" 3-6" 6'-6" 6" 9/16"d
9/16%d 11/16"d 15/16"d 13/16°d /‘
4 - - - ——-e—/— - - - - - 4 A 3/8°
1
3 3-9" -9 2
TS-138 TYPE 25
11'-0"
6" 3-6" 7-0" 916"
9/16"d /" - L8 — NN / |
§ !
3 3-9" 6-3 3|33
TS-138A, B TYPE 26
12'-0"
6 1'-0" 2’-0" 2'-6" 2'-6" 2’-0" 1'-0" 6"
PV /HM /ulﬂ /gm Qﬁg‘i\ 3% 1/16°d  [11/16"d '
P - - W WA is e
9/16%d / f
3 5'-9" 5'-9 |3
TSS-1, 1L, 2, 18, 1C. 9 TYPE 27
12'-0"
6 3-0" 107 1'-8" « 2-6" 3-0" 6"
" /16 13/167d 9/16"d ; 13/16°d 9/16"d 13/16"¢ |
xu-lr: - - + i;ﬁ ———\9—— - H - - + >—15 5/8"
9/16"d ot
> 3-3 2-6" 2'-6" -3 | 3"
-7, 8 TYPE 28
NOTES:
1. Drill oll holes on centerlines.
2. "d” denotes hole diometer.
3. Holes sholl be drilled before treating.
ENLARGED END VIEWS Tolerance:
Length + 1/4"
3 5/8" Cross section + 1/8"
5 5/8"
ii - 4 5/8°
S HEE L T TRANSMISSION CROSSARMS
pig T B =3aEzd § T
Hle EE o [7H- TEN FOOT TO TEN FOOT-SIX INCHES
1, * |[TP-7, §28 /!
NO. REVISION %irz TCD-11
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15'-0"

6 i 7’-0" ’y 7’-0" 6"
. 15/16"d 3/16"
9/16"d 13/167d I -lj 1l 1348 ;
B~y S —— I — B —— ol
3" , 73 4 7y /16%d / _J_'T
T5-115 TYPE 29
15'-0"
6" i 7-0" 4 7'-0" 6"
1/167de 9/167d* L 15/16"d L 11/167d*  9/167d i
N
Ny %L ______________ N } TL-_._._._._._._-*X~ Lo 5/
3| e . ;-9" 2 ’ 6'-9" 6" _:s_"1
TS-115A TYPE 30
16'-0
6" . 1'-0" 7'-0" 4 7'-0" 6"
. » - - o6
1/167d 9/16"d > 11/16%d Eﬂ% L 11/16°d Q ‘
N
) U ¢ — A — Sy A
3| |6 616 7 6'-9" ,: o 6 _;s_"1
TS-1158 TYPE 31
16'-0"
6" 4 s I S 6
13/16"d 15/16"d 13/16°0
9/16"d L —L—\ il ‘
44— ‘%E —————————————— —--———— ‘—% %— ——————————————————— — 7>- 7 3/8°
Fa ' _g” L s 7_g" 9/16°d / _3_-7
15-138 TYPE 32
16'~0"
6" 4 s 7'-6" s 7'-0" 6"
116" 9/16"d i‘ 15/16"d L 11/16°d  9/167d :
N
Nty ﬁL _______________ A\ 3} ,E._.__-_._-_&;» Lo aer
3 6" 7-3 R 6" !
— 1— -1 b
TS-138A TYPE 33
17'-0"
6" 1'-0" 7'-6" 1 7'-6" " _ 6"
11/16"d 9/16°d 11/16"d EMX g 11/16"d gﬁ |
Nl %l ............... A ?l ]L ................. S Ve
3 6 | 6 | 6 o 73" o 73" & 51
= 1 —1— A
T5-1388 TYPE 34
ENLARGED END VIEWS NOTES:
o ot - b il
_.l r— 5 5/8" Cross section £ 178" 3. Holes shall be drilled before treoting.
N | TRANSMISSION CROSSARMS
Y L2}
~ FIFTEEN FOOT TO SEVENTEEN FOOT
1, *_[Bolt holes #30,34 [03/98 -
o] Revson DATE TCD-15
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20'-0"

10'-7" 1'-6" 66"+ 5"
126" 9/16"d 11/16°d 15/16"d 11/16°d
15/16°¢ N . ~ \ 4
! o _ i .
““N)— - j‘l !! - _'M!!/ - \é'ﬁ—"—g 3/8
5 ’y 10'-11" 6| 1r-o |6 6'-0"* g !
TH-232 TYPE 37
22'-0"
610 K -0 9’6" 1-0" _ 6"
9/16% 13/16% | 1316 13 16'dT /16 13/16"d 13/16d_[13/167 J
P— b — - — - — i
3 5-8" - é‘—o" 37 1, 5'-3" 5'-6" /e’ / Es f
TT:::E:,Ecx. 1CG, 1C6X TYPE 41
TH-9, 9
6 o o= 10'-6 6
13/16"¢ r9/‘6-d 13/16°d “~ L 9/16%d 13/16°d_ 13/16"d 9/16°d i
N
R ————Bé—%———é/—ﬁ/' b= _ - \{3‘*—“9—” 5 17 3780
Il s 3-0" 1, 7-0" il Y 70" 3-0" & | [ 3!
-7, 76 TYPE 44
NOTES:
ENLARGED END VIEWS E:::;g:‘ ce: £ 1/4" 'I2 9;'.'.' :II h::lesho:\ c;nterl:nes.
B " . enotes hol am r.
5/8, 5 5/8" Cross section +1/8 3. Holes shall be derille: beefeore treating.
i .
N b of [ | TRANSMISSION CROSSARMS
Yo q0 I TWENTY FOOT TO TWENTY THREE FOOT
T T TCD—20
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2%’ - 0"

7-3/8"

--—1/ Y
S o 12° - 6" e 12" - & —p————=t—11/15"d
- - . - . - 16°d |
11/167d : - 15/16"d . 11/16°d .]9/15 g_ 15160\ _ ,——L
1Y 4 - — . = / ‘JJ - J]yv 9 3/8”
l' ] ¢ j} !'
] ' L N i : ' A . 0"‘ ' 6- 1 1
3 |6y 6 -0 ; & - 0 )L'_s 6 - O 6 - B L
TH-2A,2AX TYPE 54
) 26, " 0" )
[74 v
6" " 12 - 6" N 12’ - 6" - 6"
. - . . . . i . 9/16*d
9/16"d | | 15/16°¢ M 9/16°d 'lh_s/ls 4, 15160 10 |
I —— : vyl v 3 A
I It T e ¥
] ' L e i T | o ! 1
.| - - 3 L -
3 6 br o] N 0 i 8 -6 e 6 et —ta3
TH-1A TYPE 55
., 26’ - 0" S,
(74 (8
6" 3 122 - &* ‘ 12 - 6" 6"
13/16"¢ ' en16"a ¥ 15/167d 1316 | 3/16° 15/16°d 4/igg 3/167d
— , i — L 1 P —— | 4
] S —{ — o A
A [ i — Tl
4 ISR T A o - o TeT ege g0 o 8Ll s
TH-7A TYPE 56
2’ - 6"
. 10° - 6" e 100 - 6" L 3/121 6" - | 3
916°d_| "oy 3 l}/lG"d 13/16°d 916d_ 13/15 _Y16d 13160 1 [ i
7[
i T i ST
l [0 ?E T
LG'_:_ 5' - 6" 4. 5 -0 - 0 5 - 6" :G' 9/16"d
T bl Il hash T —7‘ 7'l" bt b
TH-SD, SGD TYPE 60
27° - 8"
7" 1'-6 3 3" 16" 6 - 3" 15/167d
11/167d . 9/16d L! _11/16"d 15/16%d  11/16%d ¢ |11/16%d |, /16 i
i L, NS ~J!
I 1 I 11
A . . |0 1
A 6ol 170" | 5] , 80 9/16"d 67 1°-0" 6" 5- 'G”
- 8 - g —] -~ 8 - o
TH-232 TYPE 62
ENLARGED END VIEWS
'~————-‘3‘5’ 8 NOTES:
Tolerances: 1. Drill all holes on centerlines.
( |” l Length + /4" 2. “d” denotes hole diameter.
| Cross section +1/8° 3. Holes shall be drilled before treating.

TRANSMISSION CROSSARMS

TWENTY-SIX FOOT TO
TWENTY-NINE FOOT

Reissued 03/98

TCD-26

109




32'-0"

o — e 15'=6"
11/16%d 9 167d 151 m 15 16"d um\gﬁs_d\ N
AN _ﬁ%‘ g _ -TL][__ - - _%‘ ‘jlg_ S PRy
il I
T S - n : T T
3| Le 4 76 | 76 4 76 6| |30
TH~10 TYPE 71
33-0"
6" ,é, LTS 146" 1-0"__ 6" | 1, 16
11/16°d N8d A% /169 — ~ 348 . A8 13087d  n/ed /gﬁs_d\ /{
T i s 1 (i AR A
- : — ) e
3 6 ;_2_ 4 T8 31;_; 33 66", , 76 9'_; S N
1 —1 —1
TH-118, BX TYPE 72
38'-6"
3 6'-9" 490 4 66" 15267 &1 916
spetg | | 2A8d  9A6d | | 13/167d 151161 1306 N e 15469 H’&l\ i
B L ow N e,
ll- { b - - 1] - |~[ ' - Tl ',' - - - - - 11 - '
6 6'-9 8'-9 6'-9 8'-9 6'-9 3
4 16'-0" 1‘1: ? 158 1 7-0 C
TH-158 TYPE 73
710" PRy 206°d
116" 9/16%d | 11/167d 15/16'd 11/167d \1{16 9 rﬂ—
ANy 'l‘—\'}——%i\é———jl%
It 1
| |3l 6 63_.30 4 50 490
$ ﬂ,—
TH-12
NOTES:
ENLARGED END VIEWS Toleronce: 1. Drill ot holes on centerlines.
s/8" Length : + 18" 2, "d" denotes hole diometer.
5 5/8" Cross section +1/8" 3. Holes sholl be drilled before treoting.
1
® H i
N ::H::W o | 1 TRANSMISSION CROSSARMS
) Lt] - -
H ~ i THIRTY—TWO FOOT TO THIRTY-NINE FOOT
L Ll
1, * | Dimensions, #74 | 03/98)
NO. REVISION DATE TCD - 32
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11—

40'-0"

i 19'-6" ,Irls'—s‘ 6" | 11167
1/16% 9/16"d lfsﬁﬁ\ 11/16°d 9/16"d - 15{16 d 5 9/16"d // |
RNty _-%L_-_Bé ..... %E‘ S %Sé-—%& ......... AL e
3| Le ;I: 9'-6" 1; 9-6" |373" 9'-6" Z“ 1 s 6" __:g’
TH~230 9 3/8" tor TYPE 81
40'-0"
o Zrz 18'-0" L N 16" 8" {11167 |
116 9/16"d “1§41 'd\ 11/16"d 1.&#'E)/?s d 9/16"d - nge"la1 \15/16'd 1%1(5"&\\ 9/16"d i} |
N — % ..... Do %Me__ez *sé-_.j—%l\;-_.}l%&,_.x ..... A dls e
=T . - ; ‘l-r 1. . - . . .‘r—ﬁ — 1. N . N . N '
3 6" 8-0 9'-6 33 -0 JIJ 8'-0 9'-6" | 6 1'-0" | 6 3
] ?’: 89" t . 19-6" + i RTINS T
TH-118, BX TYPE 82
NOTES:
ENLARGED END VIEWS Tolerance: 1. Drill oll holes on centerlines.
- Length £ 1/4" 2. "d" denotes hole diometer. .
3 5/8 Cross section & 178" 3. Holes sholl be drilled before treoting.
S TRANSMISSION CROSSARMS
o
FORTY FOOT
1,*
NO. REVISION DATE TCD—-40
m



As required

I -t _As reguireqd -
—— re T - 1 [
. " - wy 3%
- 3}, 13/16"d o » 13/167d o 13/16%0 304 i
4 - 18 - ﬁ%/ ,L - Nori] 7 378
I 2 N
T 1A} N k 4
916701, 6 ] A r - -
TH-3, 36. 4, 46
TH-3A.73AA. WA, upA TYPE 86
é;i As required \ As required N -
9/16°q |- & 13/16"d  _13/1670 971670 I~ = 13/16"d 132167 916°q | 13/16° = = {
g LI |
! 4
) " :
5 5l I 5° - 6" e A
Land bt A
TH-5, 56 TYPE 87
As required (for TH-5AD, 13'-6") » -
7
3 As required (for TH-5AD., 6-°6") . , 6’ - 6" o LY
— -~y H - . 3m | - » i
: 13/167d m v16"d 3~ —13/167d 13/16d ! i
T 1 1l
V4 = - b+ =g - b7 38"
1y F|> 4l Iy
j S L j J
9/167d 6" 6" /16"
TH-5A, SAD TYPE 88
As required (for TH-5AD, 19°-9") ,
= T/ (/4
6~ As required (for TH-5AD, 12°-6") 6’ - 6" ol
. L B " “n l " .. I
9/16"d , 13/16"0 J | 13/167d 9/;3 d l:]13/15 d QJ‘JL 13/16%¢ ';I, 4
U
I - L - b—H— - 7 3/8*
1i ?gs jg L P i
. 1 i ' | — v L
3 l L 6’ - 6" L As required | 6 - 6" 6" N\9/16”
" IH-5A, SAD L (for TH-5AD. 6°'-07) T
TYPE 89
ENLARGED END VIEWS
3-5/8~ ROTES:
Tolerances: 1. Drill all holes on centerlines.
( ) Length + /4 2. “d" denotes hole diameter.
Cross section +1/8° 3. Holes shall be drilled before treating.

-

TRANSMISSION CROSSARMS

LENGTH AS REQUIRED

Reissued 03/98

TCD 91
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As required (for TH-15D, 16'-6")

- 4
3" 7 - 0" 15/16*d
d /16" 13/16"d Y
15/16"d B 9/167d .,———15 j — t
a "
\ i %{ ) Hl i, }i 9 3/8
I
] 11 1 ll 1
' & ) i
TH-15, 15D TYPE 920
" As required (for TH-15D, 22°'-0)
(/4
., ® ; 6" L TR & - g, 15/16"d
9/16"d |, 13/16%d Zl - | lseg || 16Td Laed ; i
1
jﬂ! N ‘1’7 - < %—"L - N 4 9 38
T 0 s M n
11 1 ' j f
-l 6 - 9 |6
TH-15, 15D TYPE 91
. v As required (for TH-235D., 20°-6", unless otherwise specified) -
3" 9’ - [t 15/16"d
15/16"d ned f"13/16' 4 ‘
) AR I L Tf
V[ - '_J}%_' - \%—# —%\%-—- 9 3/8~
J 11
5, L—%———*———-JQ—J T
TH-235, 235D 235DX TYPE 92
7 As required (for TH-235D, 29'-0", unless otherwise specified)
6., 8 - 6" . 3" 9 - 0 15/16"d
P 1 . v ' " . | Y Z‘ Vo
9/16"d 1 13/16"¢ L 5 -, 906 : {
H
I . Vl% i 4# . Ji M - Mus 3/8"
Wit } '
i }I I ol
1 |
b e | |
TH-235, 235D -235DX TYPE 04
ENLARGED END VIEWS
,.ﬂi.‘ NOTES:
Tolerances: 1. Drill all holes on centeriines.
( h ) Length + /4" 2. "d” denotes hole diameter.
K Cross section + /8 3. Holes shall be drilled before treating.
1
. : {
]
: :_:Tq::: :,\,,
! o) TRANSMISSION CROSSARMS
1
)
i LENGTH AS REQUIRED
Reissued 03/98 TCD-92
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y*5”

11/16"

!
o

15/16” d.

11/16% d.

d. -

Double Boit
TM-6B

Single Bolt
TM-6A

Tie Angle
T™M-7

OHGW SUPPORT ASSEMBLY

-]
' B
vy ——r X
Dia of y }
Bolt + I/16” — e © .
| B

| Dimension a to
! the rearest inch;
, " is one ralf of “a” |

SN

POLE GAIN FOR MOUNTING
CROSSARMS (NO SPACERS)

DETAIL A DETAIL B
— # ¢ This dimension is approximate and
~ ) varies with X-brace manufacturer.
Check actual factorgedrawmgs of
Crossarm brace and fittings before drilling
1 4Lrossarm pole.
T L 15/16 7/8" or 1° diam.
H Toler
b ] (-) 0% (+) 1/16"
i . <
< Side ~ /
L Crossarm '-nl_ ” g View |: /“-\L
1T —15/16" diom. ol o @ —
2 4 ="
0 -
B* =7 1/2°, 9%, 10 1/2" °r _l I
or 12* Tolerance = +1/8” = z ] -~
3 X X 4
it B
. i - 11 -
» 1 374" j* Section X-X
* Ise | E ¥ * . -
e LD

POLE GAIN FOR MOUNTING
CROSSARMS (FIXED SPACERS)
DETAIL C

POLE DRILLING FOR
CROSSBRACE (TM 110A, B, C)
DETAIL D

Log?igudlnal Face

r of
e of bran?lor cente

Bott
lsk

from the butt, 14’ + 1" T
poles 55 ft. and longer.

==

H?nufacturers mark and date
treatment (month & year).

Brand with species, preservative
ﬂ/code and retention.

\\ Br:i)nd with length and class of

pole.
\Ouallty assurance mark, or if

Insured Warranted, brand "IM.”

10° + 1" or 14" +1°
O

Brand with length
and class of pole.

BRANDING
DETAIL E

Reissued 03/98

MOTES:

Poles and treatment shall conform to REA
Specification DT-5C latest revision.

2. All poles treated full length mflst be bored (except
vhere otherwise specified), roofed, and gained before
treatment.

3. Refer to the construction specification to determlne if
roofs are to be flat or at an angle of 15°

4. Gains shall be flat with their plane at right angles to
bolt holes.

5. All field drilled holes shall be thoroughly treated.

6. Crossarms may be bowed + 1/27,

TYPICAL NOTES
TRANSMISSION POLES
POLE FRAMING GUIDE DETAILS
Aug., 1986 TPF-1
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IPD=40A

1..

2.

10.

1.

12.

JPD-40 -

L +— | Use with ™M~78 or C!D o — Use with TM~6B ﬁb
o TM—7C OHGW T v OHGW Support

1 | Support Assembly "T' Overhead ground —| | Assembly [

. o wire cable support 11/16" diom.

| 15/16" diom. | holes must be at typ ]
. X ‘ 90" with thru : . |
o| g; See Note S bolt hole. K See Note 5

' 90°¢ | Thru bolt holes must ! 90a |

: be parallel and in

=

Q/

1 374 H

M1 3/

T

"A"(Note 8)
Srne

Manufocturers Mark

1

I Quolity Assurance Mark, or
if Insured Worraonted,

! brand "IW"

l Plont location, month and

Q year of treotment

cade ond retention

Brand with length and
closs of paie

14'-0"£1"
To bottom of brond
or center of metal disk

Brond with proper length,
closs ond spacer fitting
size designotion on butt.

900

Poles and treotment sholl conform to RUS
Specificotions on Wood Poles, Stubs, ond Anchor Logs.
All poles treated full length must be bored (except
where otherwise specified), roofed, and gained

before treotment.

Refer to the construction specification to determine

if roofs are to be flot or ot on ongle of 15"

Gaoins are to be fiot with their planes ot right

ongles to the bolt holes.

Separotion between double goins shail conform to
Dimension "B” in the toble (tolerence +1/8).

Refer to the construction specifications for gaining of
poles when using adjustable spacers.

Crassarms may be bawed +1/2".

Dimension "A” shall conform to the table (Engineer

to insert proper dimensions).

The hole at Section XX moy be bared priar to
treotment or field drilled at contractor's aption

unless otherwise specified.

All field drilted holes in full length treated poles shall
be pressure treated.

Poles in eoch structure sholl be motched in size,
strength and straightness.

This dimension is opproximate and vories with X—Braoce|
manufocturer. Check actuol foctory drowings of broce
ond fittings befare drilling poles.

_L . 92 the some plone.
m -— t—

T

\15/16 dlam 0

Brand with species, preservative

L
Nwﬂs" dio::\.\/
_| 15°

.
i

-
pe

_"A"(Note 8)
IX‘:-!

R
§

X
\,L, 1 3/4" -
< Note 12
TN
7/8" diom.
1 Talerance
~ (SN ENINVAL
~N
)
- SECTION XX
POLE HEIGHT DIMENSION "A"
FEET 138 kv 161 kv
55
60
65
70
75
80
85
90
95
100
105
Circumference of Pole | Dimension| Spacer Spacer
at Paint of Gain "B" Fitting Fitting
Inches Inches Size Designation
21.0 - 21.9 6.5 71/2 A
22.0 ~ 23.5 7.0 71/2 B
23.6 ~ 251 7.5 71/2 C
25.2 ~ 26.7 8.0 9 D
26.8 ~ 28.2 8.5 9 E
28.3 ~ 29.8 9.0 9 F
299 ~ 31.4 9.5 10 1/2 G
3.5 -~ 33.0 10.0 10 1/2 H
33.1 — 34.5 10.5 10 1/2 |
346 ~ 36.2 11.0 12 J
36.3 ~ 372.7 11.5 12 K
TRANSMISSION POLES
STRUCTURE TH-10
Rev 03/98* TPF-40
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2.

T

*

ne

S —
'| 15/16" diom. I
X Thru bolt holes must
be parallel ond in
s | the some plone.
(]
1 H; Note 5
© -
! 90° \,l,
2
L TB_W e}
2
b M -
o ' -y
© \—15/16" diom. | ko)
2 15°
(<] '
s 4 - "
= x M —h— 1.3/4
i
1 .3/4"—H!—+ N
L 5
! Moanufacturers Mork | ‘
l Quolity Assuronce Mark, or 7/8" diom.
if Insured Worronted, b Tolerance
' brond "IW" '{ oW €D}
l/ Plont location, month ond "
o/ yeor of treotment - SECTION XX
A
; "é& Brand with species, preservative
] code and retention —
2o ' \ . POLE HEIGHT DIMENSION "A
S — Brond with length and FEET
: 5% $ closs of pale 230 kv
;‘ 5 ' 60
[ —
NN 65
~|8 < ) 70
o O 75
5 80
- 85
908 | Brand with proper length, 90
o closs ond spacer fitting 95
size designotion on butt. 100
105
1. = Poles ond treatment shall conform ta RUS
Specifications on Wood Poles, Stubs, ond Anchor Logs. — - ~
Circumference of Pole | Dimension | Spocer Spacer
All poles treated full length must be bored (except . . nem . A
. g . ot Paint of Gain B Fitting Fitting
where otherwise specified), roofed, ond goined inch Ineh Si Desi ti
before treatment. nches ches ize esignation
Refer to the construction specification to determine 210 - 219 6.5 71/2 A
if roofs ore to be flot or at on ongle of 15" 220 - 235 7.0 71/2 B
Gains ore to be flat with their planes at right 23.6 - 25.1 7.5 7 1/2 c
angles to the bolt holes. 25.2 — 26.7 8.0 9 D
Seporation between double gains shall conform to 26.8 — 28.2 8.5 ) E
Dimension "B" in the toble {toierence 1/8). 28.3 ~ 29.8 9.0 9 F
Refer to the construction specifications os to gaining 29.9 - 31.4 9.5 10 1/2 G
of the poles when using adjustoble spocers. 31.5 - 33.0 10.0 10 1/2 H
Crossarms moy be bowed +1/2". 33.1 - 345 10.5 10 1/2 |
Dimension "A” shall conform to the toble (Engineer 34.6 — 36.2 1.0 12 J
to insert proper dimensions). 36.3 - 37.7 11.5 12 K
The hole ot Section XX moy be bored prior to
treatment or field drilled ot controctor’s option
unless otherwise specified.
All field drilled holes in full length treoted poles shall TRANSMISSION POLES
be pressure treated.
. Poles in each structure sholl be matched in size, STRUCTURE TH-230
strength and straightness.
. This dimension is approximaote ond vories with X—Broce}
monufocturer. Check actual foctory drowings of broce
ond fittings before drilling poles. TPF-50

Rev 03/98%
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DESIGN CONDITIONS DIMENSION *A" TABLE (60°Initial)
RULING SPAN: STRUCT. NO| SHEET ANGLE DIM. *A"
CONDUCTOR : D.T.=
OHGW DT.=
GUY WIRE SIZE:
Struct. Type Line Angles Guys Req'd jAnchors Req'd
GUYING GUIDE
1. On the elevation and plan drawings. the engineer is to SINGLE POLES
indicate guy slopes. guy arrangements. and dimensions (WITH OHGW)
Reissued 03/98 Aug., 1986 TMG-2G

"wi




N\ 7N Z2uTl i | W —_— DZAZ N ‘\\\\\\\ \\\\\\\\
L} LJ L] 1 > ]
L_ L .
DESIGN CONDITIONS DIMENSION "A" TABLE (60°Initial)

RULING SPAN : STRUCT. NOj SHEET ANGLE DIM. “A"
CONDUCTOR : D.T.=
OHGW : DT.=
STRUCTURE TYPE: GUY WIRE:

Line Angle

Guys Req'd

Anchors Req'd

NOTES:
1. On the elevation and plan drawings., the engineer is to
indicate guy slopes. guy arrangements, and dimensions
necessary for construction.

GUYING GUIDE

3 POLE INTERMEDIATE ANGLE

Reissued 03/98

TMG-I2
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DESIGN CONDITIONS

DIMENSION "A" TABLE (60°Initial)

RULING SPAN : STRUCT. NO| SHEET ANGLE DIM. "A"

CONDUCTOR : D.T.=

OHGW : DT.=

STRUCTURE TYPE: GUY WIRE:

Line Angle Guys Req'd Anchors Req'd

) GUYING GUIDE
B B e L ann o 3 POLE MEDIUM ANGLE
necessary for construction,
Reissued 03/98 TMG-13
119
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DESIGN CONDITIONS

DIMENSION "A" TABLE (60°Initial)

RULING SPAN : STRUCT. NO| SHEET ANGLE DIM. "A"
CONDUCTOR : D.T.=
OHGW ¢ DT.=
STRUCTURE TYPE: GUY WIRE:
Line Angle Guys Req'd Anchors Reg'd
NOTES: GUYING GUIDE
1. 0On th . i

INICats ouy 00as. GuE arranaeacnt o o e s 5t 3 POLE LARGE ANGLE

necessary for construction.

Reissued 03/98 T™MG-14
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i
1 Iéi-">-~or::::.:> xmﬁor::::z)' 'Lm
1 |
i ;
|. H
|
| ;
f |l
| |
——wvawr | A ‘ ST

DESIGN CONDITIONS

RULING SPAN :

CONDUCTOR :
OHGW :

STRUCTURE TYPE:

Line Angle Range Guys

D.T.=
OT.=

GUY WIRE:

Reqg'd

Anchors Req'd

DIMENSION "A"

TABLE (60°Initial)

STRUCT. NO.

SHEET

ANGLE

DIM."A"

NOTES:

1. On the elevation and plan drawings. the engineer 1s to

indicate guy siopes. guy arrangements, and dimensions

necessary for construction.

Reissued 03/98

GUYING GUIDE

3 POLE LARGE ANGLE DEADEND

Aug., 1986

TMG -15
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N 1 ~. i ~o 4t
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|

[ :

i

-

AT W i a4 A g
L 1L J
| el Ll
DESIGN CONDITIONS NOTES: |

RULING SPAN : 1 gﬁgiggggiggg:égﬁmm:ggugé?;a‘r’%é&?éﬁt§',“’a;i¢°?‘gé’n'féﬁs13n§°
CONDUCTOR : D.T. - :
OHGW : DT. -
STRUCTURE TYPE: GUY WIRE:

Guys Req'd

Anchors Req'd

GUYING GUIDE

3 POLE TANGENT DEADEND

Reissued 03/98

Aug., 1986

TMG- ISD
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Bulletin 1728F-811

Page A-1
CONSTRUCTION DRAWINGS
INDEX BY DESCRIPTION
DESCRIPTION DESIGNATION PAGE
ANCHORS
Log - Single ROO. ... e TA-2L,2LC. oo 66
Log - Double ROd. . .. e eaaaaan TA-4L,4LC. o .. 68
Plate Steel CroSS. .. ... e e e i e e eeeaaeaaa TA-2P,3P,2PC,3PC. ... ... ... 67
POWE SCFreW. - o i et e e e e TA-2H 0 4H. .. . ... 69
BRACKET & GUY ATTACHMENT
Light Duty Bracket (1”-0"7) & Guy Attachment................... TG-18. i 78
Medium Duty Bracket (1°-0") & Guy Attachment......_._.._........... TG-28. e 83
Medium Duty Bracket (2°0”) & Guy Attachment. ... ... ._._._.......... TG-29. i 84
CROSSARM DRILLING GUIDE
Ten to Ten Foot - Six Inch Crossarms. ... ... .o oaeaaaaann- TCD-20. e 105
Eleven to Thirteen Foot - Six Inch Crossarms.................. TCD-11. e 106
Fifteen to Seventeen FOOt CroSSarmsS. .. ..o ccoooooaaaaaaaann- TCD-15. & oo 107
Twenty to Twenty-Three Foot Crossarms. ... ..o aaaaaaaaann- TCD-20. - o i e 108
Twenty-Six to Twenty-Nine Foot Crossarms. ... ... ... ..o oano-- TCD-26 . & - e e 109
Thirty-Two to Thirty-Nine Foot Crossarms. ... .... ... ..o oaan-- TCD-32. e 110
FOrty FOOT CrOSSarmMS. - oo i i et e e e e e e e e d e c e e aee s TCD-40. . oo e 111
Length as Required CroSSarmMS. - ..o e e e e e eeeeeee e TCD-91. .o 112
Length as Required CroSSarmS. .. .o i e e ee e e e eaaa e TCD-92. i 113
FOUNDATION UNITS
Pole Stability, Bearikng @ Uplift. ... .. ... ... . ... ..... TM-101,102,103. . ... oo oo oa oo 57
GUYING ASSEMBLIES
Automatic with Thimble Clevis. ... ... .. iaan TG-12,22,32. i 73
Factory Formed with Thimble Clevis. ... ... ... ... ... ...... TG-1121,31 . oo i 72
Three Bolt Clamp with Guy Link. ... ... .. i aaaanan- TG-24. ¢ e 79
Three Bolt Clamp with Guy Thimble. . ... ... ... . ... ... ..... TG-13. e 74
Three Bolt Clamp with Thimble Clevis. ... .. ... . ... ... ..... TG-10,20-30. c o oo e i 71
=T 1 70
Guy Link Assembly . ... i e e e e e TG-92. e 95
GROUNDING ASSEMBLIES
Multiple Pole & Anchor Grounding. .. ... oo ieeaaaann TM-9(2 of 2) .o 50
Pole Ground & Butt Wrap. ... ... TM-9((L of 2) . i 51
GUY ATTACHMENTS
Light Duty Guying Plate. . ... .. ... i iiiiiiaaaaaann TG-15. & i 75
LEght DULY Wrap . - oo oo i i i e e e e e e e e e e e TG-16. e 76
Light Duty Pole Eye Plates. .. ... ..o a e aeaaaaan TG-17 . e 77
Medium Duty GUYING TEES. - - i e e e e e c e e acaaaaaaann TG-25. e 80
Medium Duty Pole Bands. ... ... .. TG-26. « o e e e 81
Medium Duty Pole Eye Plates. .. ... ... i iiaa s TG-27 e e e 82
Heavy Duty GUYING TeeS. oot e e e e e e e e eeaa e aaa TG-35. e 85
Heavy Duty Pole Bands. ... ..o e e e e e ceaaaaaann TG-36. e i e e e 86
Heavy Duty Pole Eye Plates. ... ... .. 1T 87
Guying Guides
Single Poles (with OHGW) Guying Guide.. ... ... ... ... ... ..... TMG-2G. - o o i i e 117

3 Pole Intermediate Angle. .. .. .. i TMG-12. oo 118



Bulletin 1728F-811

Page A-2
INDEX BY DESCRIPTION
DESCRIPTION DESIGNATION
3 Pole Medium Angle Guying Guide. .. ... ... .o iiiaaaaann- TMG-13. i
3 Pole Large Angle Guying Guide. .. ... ... it ia e e aann- TMG-14 . .
3 Pole Large Angle Deadend. ... ..o e e e e eeeeaaaaan TMG-15. - ¢ e
3 Pole Tangent Deadend. . ... ... TMG-150. - - oo

INSULATOR ASSEMBLIES

LiNe POST. . . e TM-3 . i
Insulator String with Suspension Clamp. .. ... ... .. ... ... ..... TM-1. i
Insulator String with Cushioned Suspension.................... TM-2 e

MISCELLANEOUS ASSEMBLIES

Crossarm Spacer Assembly. ... ... TM-121. .
Crossbrace (20,000 Ibs., MaX.)c oo oo e e e e e eeeea e aaaan TM-110A,B,C, e e i i e e e e e e a
Crossbrace (30,000 Ibs., MaX.) ..o e eee e e TM-110D,E. .. oo i e a o
Fence Gates. .. ... e e e TM=-30. o e e e e
Hardware. . . . e e e eeaaaaaaan TM-120. 0 e
Interchangeable Hardware. ... ... ... i e iee e e aaann- TM-121. e
Steel Upswept Arm Assembly. ... TM-115. . o

OVERHEAD GROUND WIRE ASSEMBLIES

Cushioned Suspension & Suspension Clamp.. ... ... .. ... ... ..... TM-4 . ..

OVERHEAD GROUND WIRE SUPPORT ASSEMBLY

Single & Double Bolt. ... TM=6. - i
Steel Angle. . e TM=7 i

POLE FRAMING DETAILS

Guide Detalls. ... e e e e e e I S
TH-10 SETrUCTUNe. - . i e e e e e e e e e e ceecaaaaeaaaaaannnn TPF-40. . . e e
TH-230 StrUCtUNe. - . . i e e i e e e e d e d e e e e e TPF-50. ..o

POLE TIE ASSEMBLIES

Light Duty

Angle, Guying & Deadend Pole Tie - Guying Plate............... TG-45. i
Angle, Guying & Deadend Pole Tie - Wrap. .. ... ... .. _-.. TG-46. i
Angle, Guying & Deadend Pole Tie - Pole Eye Plates............ TC-47 . o i

Medium Duty

Angle, Guying & Deadend Pole Tie - Bands...... ... ... .. ....... TG-56. . i
Angle, Guying & Deadend Pole Tie - Pole Eye Plates............ TC-57 e e
Angle, Guying & Deadend Pole Tie - Tees & Thimble Clevis...... TG-55. & i
Angle, Guying & Deadend Pole Tie - Tees & Guy Link....._........ TG-54 . ..

RIGHT-OF-WAY CLEARING GUIDES

Feathered/Clear-Cut Clearing. ... ... .o aaaaaan T™M-15,15(1),13. .. ... ... ...
Feathered/Undulating Clearing. .. ... ... oo ceaa e T™M-14,14(1),13. - oo ..
Guide for Measuring R.O.W. Clearing Units...... ... .. ... ... ..... TM-12. e
RO W, Clearing. ..ot e e et e e e e e e e ™-12,12(1),13. ... oo
SUBASSEMBLIES GUIDE. - - ot e e e e e e i iea e e meeeaemmeeaa s TE-2 . i e

TRANSMISSION LINE STRUCTURES

Tangent Structure 115 kV 138 kV 161 kV 230 kv
Horizontal Line Post......... TP-115......... I TG T

INDEX BY DESCRIPTION

DESCRIPTION DESIGNATION
Davit Arm, Unswept........... TU-1,1A,1AA....TU-1,1A,1AA. .. .. TU-1,1A,1AA. . ... TU-1,1A,1AA. ..
Delta - Single Arm........... LI5S T 50

Tangent Structure 115 kV 138 kV 161 kV 230 kv

60
58
59
56
64
65
63

47

88
89
90

93
94
92
91

55
54
52
53

4a
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Delta - Double Arm.._ ... . _._........ IS T3 0 5
Delta - Single Arm. .. ... i TS-138 . i e e e 7
Delta - Double Arm.. ... ... IS T 50 2 8
Wishbone - Single Arm...._._._...... TSZ-105 . e e e 10
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AREA
To Convert From To Multiply by
circular mil (cmil) square meter (m9) 5.067075 E-10
square centimeter (cm?) square meter (M%) *1.000 E-04
square foot (ft?) square meter (m%) *9_290304 E-02
square inch (in%) square meter (m%) *6.451600 E-04
square kilometer (km?) square meter (M%) *1.000 E+06
square mile (mi?) square meter (M%) 2.589988 E+06
FORCE
To Convert From To Multiply by
kilgram force (kgf) newton (N) *9_.806650
ip newton (N) 4.448222 E+01
pound force (1bf) newton (N) 4._448222
FORCE PER LENGTH
To Convert From To Multiply by
kilogram force (kgf)
meter (kgf/m) newton per meter (N/m) *9_.806650
pound per foot (1b/ft) newton per meter (N/m) 1.459390 E+01
DENSITY
To Convert From To Multiply by
pound per cubic inch kilogram per cubic
(1b/in®) meter (kg/m®) 2.76790 E+04
pound per cubic foot kilogram per cubic
(1b/Ftd) meter (kg/m®) 1.6014 E+01
LENGTH
To Convert From To Multiply by
foot (ft) meter (m) 3.048 E-01
inch (in) meter (m) *2.540 E-02
kilometer (km) meter (m) *1.000 E+02
mile (mi) meter (m) *1.609344 E+03
LINEAR DENSITY
To Convert From To Multiply by
pound per foot (1b/ft) kilogram per meter (kg/m) 1.488164
pound per inch (1b/in) kilogram per meter (kg/m) 1.785797 E+01
LOAD CONCENTRATION
To Convert From To Multiply by
pound per square kilogram per square
inch (1b/in®) meter (kg/m®) 7.030696 E+02
pound per square kilogram per square
foot (1b/ftd) meter (kg/m%) 4.882428
ton per square kilogram per square
foot (ton/ft®) meter (kg/m®) 9.071847 E+02

* Exact Conversion.
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Selected Sl-Metric Conversions, cont.
MASS
To Convert From To Multiply by
pound (avoirdupois) 1b) kilogram (kg) 4.535924 E-01
PRESSURE
To Convert From To Multiply by
kip per square inch pascal (Pa) 6.894757 E+06
(kip/in®)
kip per square foot pascal (Pa) 4.788026 E+04
(kip/ft?)
newton per square pascal (Pa) *1.000
meter (N/m?)
pound per square pascal (Pa) 4.788026 E+01
foot (1b/in?)
pound per square pascal (Pa) 6.894757 E+03
inch (1b/in%
BENDING MOMENT
To Convert From To Multiply by
kilogram force meter
(kgf-m) newton meter (N-m) *9.806650
kip-foot (kip-ft) newton meter (N-m) 1.355818 E+02
pound per foot (1b/ft) newton meter (N-m) 1.459390 E+01
VELOCITY
To Convert From To Multiply by
foot per second (ft/s) meter per second (m/s) *3.048 E-01
kilometer per hour
(km/h) meter per second (m/s) 2.777778 E-01
mile per hour (mi/h) meter per second (m/s) 4_470400 E-01
meter per hour (m/h) meter per second (m/s) 2.777778 E-04
VOLUME
To Convert From To Multiply by
cubic foot (ft®) cubic meter (m%) 2.831685 E-02
cubic inch (in®) cubic meter (m®) 1.638706 E-05
cubic kilometer (km®) cubic meter (m®) *1.000 E+09
cubic millimeter (mm®) cubic meter (m®) *1.000 E-09
TEMPERATURE
5S¢ SE
X°C - 9X + 32
5
X°F 5(X - 32) -—
9

* Exact Conversion.
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